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ISDA 2021 Negotiated Rulemaking 
April 2021 Update 

 

Dear Stakeholders, 

 

As the rulemaking season approaches, we wanted to provide a roadmap as to what rulemaking will look like 

this year. We will have some new processes and rulemakings as a result of executive orders or legislative 

changes. The one constant is the importance of having your participation and involvement. We know our 

agency benefits from a close relationship with our programs and the needs or expectations of stakeholders.   

 

ISDA’s 2021 negotiated rulemaking will fall into two categories: 
 

• Rules reviewed as part of the Governor’s Zero-Based Regulation Executive Order, and/or 

• Rules reviewed as a result of new legislation. 

 

All notices for these negotiated rulemakings will publish in the Administrative Bulletin on April 2, 2021. The 

Administrative Bulletin can be found at https://adminrules.idaho.gov/bulletin/.     

 

Zero-Based Rulemaking 

Governor Little’s Executive Order No. 2020-01 – Zero Based Regulation – directs agencies to facilitate an 

ongoing review process for existing rules, requiring agencies to put each rule on a five-year review schedule. 

This process aims to reduce the overall regulatory burden, or remain neutral, as compared to the original rule.   

Attached you will find the entire five-year review schedule for the agency. Specifically, for 2021, the following 

rules are scheduled for Zero Based Rulemaking. Notices will be published in the April Administrative Bulletin 

and meeting dates also are listed below. We strongly encourage all interested stakeholders to participate in these 

rulemaking meetings.  

 

IDAPA Name Meeting Dates 

IDAPA 02.04.05 Rules Governing Grade A Milk and Manufacture 

Grade Milk 

 

Tuesday, April 20,  

May 18, and  

June 15 all from 8:30 a.m. to noon 

IDAPA 02.04.13 Rules Governing Raw Milk 

 

Tuesday, April 20,  

May 18, and  

June 15 all from 1:30 to 5 p.m. 

IDAPA 02.04.19 Rules Governing Domestic Cervidae 

*needs to be updated per legislative action, will 

include ZBR* 

Wednesday, April 21,  

May 19, and  

June 16 all from 8:30 a.m. to noon 

IDAPA 02.06.33 Organic Food Products Rules 

 

Wednesday, April 21,  

Monday, May 17, and  

Wednesday, June 16 all from 1:30 to 

5 p.m. 

IDAPA 02.04.21 Rules Governing Importation of Animals 

 

Thursday, April 22,  

May 20,  

June 17 from 8:30 a.m. to noon 

IDAPA 02.04.27 Rules Governing Deleterious Exotic Animals Thursday, April 22,  

https://adminrules.idaho.gov/bulletin/


 May 20,  

June 17 from 1:30 to 5 p.m. 

IDAPA 02.06.06 Rules Governing the Planting of Beans 

 

Friday, April 23,  

May 21,  

June 18 from 8:30 a.m. to noon 

IDAPA 02.06.09 Rules Governing Invasive Species and Noxious 

Weeds 

 

Friday, April 23,  

May 21,  

June 18 from 1:30 to 5 p.m. 

IDAPA 02.04.14 Rules Governing Dairy Byproduct 

*needs to be updated per legislative action, will 

include ZBR* 

Monday, April 19, 

Wednesday, May 19,  

Monday, June 14 from 1:30 to 5 p.m. 

 

The format of each rulemaking meeting will be similar: 

• Facilitated by the Rules Review Coordinator with ISDA staff on hand to answer technical questions and 

present draft language from previous discussions or as provided by law. 

• Initial discussion drafts will be developed by agency staff simply as a starting point for the first meeting 

and drafts will reference those sections required by statute and those sections that may be out of date 

with the statute or other incorporated reference documents. 

• If stakeholders have proposed changes or drafts they would like to submit for discussion during the 

meetings, they can email them to rulesinfo@isda.idaho.gov prior to the next meeting so they can be 

shared on screen. 

• Meetings will be held via WebEx. 

• As always, all rulemaking information will be posted on the ISDA website under “Laws and Rules.” 

Information for joining all upcoming meetings will be posted on the website.  

• Agency staff will compile minutes, presented materials, and stakeholders’ recommended draft changes. 

This information also will be posted to the ISDA website.  

• ISDA needs to have proposed rules and other supporting materials submitted to DFM in mid-July to 

ensure adequate time for review prior to publication in the September Bulletin, the subsequent comment 

period, and a final rule to be prepared for presentation for review by the 2022 Legislature.   

If you have any questions or to RSVP for a meeting, please contact Lloyd Knight, ISDA’s Rules Review 

Coordinator at rulesinfo@isda.idaho.gov.  
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From: Hebdon,Tricia
To: Dr. Scott Leibsle; _Rulesinfo
Cc: Boudreau,Toby; Trever,Kathleen; Fredericks,Jim
Subject: {External}IDFG Comments on IDAPA 02.04.19 Domestic Cervidae Strawman 06.16.21 post-meeting
Date: Friday, June 18, 2021 2:17:05 PM

Dr. Leibsle and Mr. Knight,
 
Chronic Wasting Disease (CWD) poses a significant risk to wild and captive populations.  The Idaho Department of
Fish & Game recognizes that once present, controlling CWD is not currently possible in wild cervid populations and is
highly problematic in domestic populations.  Current CWD prevention strategies include regulation of the movement
of live cervids and cervid carcasses, the two highest-risk activities for introduction of CWD into new areas.
(https://www.fishwildlife.org/application/files/5215/3729/1805/AFWA_CWD_BMPS_12_September_2018_FINAL.pdf)
 
The nature of CWD prions makes the disease highly spreadable and persistent.  Not only are they are extremely
resistant in the environment, they are found in body tissues and shed in saliva, feces, and urine.  In elk, the
experimental incubation ranges from 12-34 months (Williams and Miller, 2002), and shedding can begin prior to
development of clinical signs.  Transmission may occur indirectly from environmental contaminants and directly
from one animal to another.
 
The long-term (20+ years) persistence of CWD prions in the environment represents a significant obstacle to
eradication of CWD from captive and free-ranging cervid populations. Long incubation periods, limited signs of early
clinical disease, absence of a reliable and practical ante-mortem testing, and environmental contamination of
extremely resistant infectious prions limit the ability to control or eradicate CWD, and emphasize the importance of
prevention.
 
Concentrating animals, whether man-made or natural, can intensify the prevalence of chronic wasting disease.
Domestic cervid farming concentrates animals into contained areas, making them prone to infection.  Surveillance
programs have demonstrated high prevalence in many infected captive elk herds, ranging as high as 59% (CWD
Overview – CWD-INFO.ORG). Wild and domestic animals are at increased risk in areas, where CWD is not only on the
landscape but in high prevalence. Post-CWD detection, management options for domestic cervid facilities are limited
to depopulation or quarantine. Repeated attempts to eradicate CWD from cervid research facilities have failed.
Whether contaminated environments can ever be completely disinfected remains questionable, thus leaving
prevention as the goal.
 
IDFG is supportive of measures that would mitigate the risk of introduction of CWD into Idaho and subsequent
detrimental effects on both wild and captive elk populations.  While the measures described in the IDAPA 02.04.19
Domestic Cervidae Strawman 06.16.21 post-meeting (https://agri.idaho.gov/main/wp-
content/uploads/2021/06/020419_Cervidae-strawman-proposed-final-1.pdf), do not prevent potential introduction
of CWD, they do provide an ability to detect and take actions to prevent spread to wild populations and other
captive facilities.
 
 
Tricia Hebdon
Wildlife Health Program Coordinator
Wildlife Health & Forensic Laboratory
Idaho Department of Fish and Game
1820 S. Trout Road
Eagle, ID 83616
208-939-9171
208-608-6262 cell
208-939-2219 fax
tricia.hebdon@idfg.idaho.gov
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Seeded Amplification of Chronic Wasting Disease Prions in Nasal
Brushings and Recto-anal Mucosa-Associated Lymphoid Tissues from
Elk by Real-Time Quaking-Induced Conversion

Nicholas J. Haley,a* Chris Siepker,a Laura L. Hoon-Hanks,b Gordon Mitchell,c W. David Walter,d Matteo Manca,e Ryan J. Monello,f

Jenny G. Powers,f Margaret A. Wild,f Edward A. Hoover,b Byron Caughey,e Jürgen A. Richta

Department of Diagnostic Medicine and Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, Kansas, USAa; Department of Microbiology,
Immunology and Pathology, College of Veterinary Medicine and Biomedical Sciences, Colorado State University, Fort Collins, Colorado, USAb; Canadian Food Inspection
Agency, National and OIE Reference Laboratory for Scrapie and CWD, Ottawa Laboratory Fallowfield, Ottawa, Ontario, Canadac; U.S. Geological Survey, Pennsylvania
Cooperative Fish and Wildlife Research Unit, The Pennsylvania State University, University Park, Pennsylvania, USAd; TSE/Prion Biochemistry Section, Laboratory of
Persistent Viral Diseases, Rocky Mountain Laboratories, National Institute of Allergy and Infectious Diseases, Hamilton, Montana, USAe; National Park Service, Biological
Resources Division, Fort Collins, Colorado, USAf

Chronic wasting disease (CWD), a transmissible spongiform encephalopathy of cervids, was first documented nearly 50 years
ago in Colorado and Wyoming and has since been detected across North America and the Republic of Korea. The expansion of
this disease makes the development of sensitive diagnostic assays and antemortem sampling techniques crucial for the mitiga-
tion of its spread; this is especially true in cases of relocation/reintroduction or prevalence studies of large or protected herds,
where depopulation may be contraindicated. This study evaluated the sensitivity of the real-time quaking-induced conversion
(RT-QuIC) assay of recto-anal mucosa-associated lymphoid tissue (RAMALT) biopsy specimens and nasal brushings collected
antemortem. These findings were compared to results of immunohistochemistry (IHC) analysis of ante- and postmortem sam-
ples. RAMALT samples were collected from populations of farmed and free-ranging Rocky Mountain elk (Cervus elaphus nel-
soni; n � 323), and nasal brush samples were collected from a subpopulation of these animals (n � 205). We hypothesized that
the sensitivity of RT-QuIC would be comparable to that of IHC analysis of RAMALT and would correspond to that of IHC analy-
sis of postmortem tissues. We found RAMALT sensitivity (77.3%) to be highly correlative between RT-QuIC and IHC analysis.
Sensitivity was lower when testing nasal brushings (34%), though both RAMALT and nasal brush test sensitivities were depen-
dent on both the PRNP genotype and disease progression determined by the obex score. These data suggest that RT-QuIC, like
IHC analysis, is a relatively sensitive assay for detection of CWD prions in RAMALT biopsy specimens and, with further investi-
gation, has potential for large-scale and rapid automated testing of antemortem samples for CWD.

Transmissible spongiform encephalopathies are a group of pro-
gressively fatal neurodegenerative diseases caused by infec-

tious proteins known as prions (1). The pathogenesis of prion
diseases involves conversion of the endogenous cellular prion pro-
tein (PrPC) present within specific tissues to the abnormal, pro-
tease-resistant form (PrPres) following exposure to an infectious
dose of PrPres (1). Chronic wasting disease (CWD), a naturally
occurring prion disease of white-tailed deer (Odocoileus virginia-
nus), mule deer (Odocoileus hemionus), Rocky Mountain elk (Cer-
vus elaphus nelsoni), and moose (Alces alces), is the only known
prion disease affecting free-ranging, nondomestic animals (2, 3).
CWD was first described nearly 50 years ago as a fatal, wasting,
spongiform encephalopathy of cervids in Colorado and Wyoming
(4). The disease has since been documented in 23 U.S. states, 2
Canadian provinces, and, via exportation of farmed cervids, the
Republic of Korea (5–8). Four of the 23 states (Texas, Iowa, Penn-
sylvania, and Ohio) were considered CWD free prior to 2012, with
primary cases in three of these states reportedly arising in farmed
cervids (9–11). With the movement of cervids across state and
national borders, these new epidemic foci illustrate the increased
need for highly sensitive surveillance methods and appropriate
antemortem tissue collection in order to potentially mitigate both
natural and anthropogenic spread and more accurately estimate
prevalence.

Presently, there is significant variation in the prevalence of

CWD throughout North America, with levels ranging from 0 to
30% in wild populations and approaching 80% in specific captive
populations (12, 13). Current prevalence rates are dependent on
the use of conventional diagnostic assays, including enzyme-
linked immunosorbent assay (ELISA) and immunohistochemis-
try (IHC) analysis—two assays similar in sensitivity and specificity
that utilize a proteolytic pretreatment step to abolish PrPC cross-
reactivity (14). Despite specificities nearing 100% with these as-
says (14, 15), it is generally acknowledged that these pretreatments
may lead to underestimation of the level of PrPres in a given sample
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(16–19). This shortcoming has led to the development of assays
that utilize amplification of PrPres (e.g., serial protein misfolding
cyclic amplification [18, 20]), fluorometric quantitation of seed-
ing activity (e.g., real-time quaking-induced conversion [RT-
QuIC] assay [21–23]), or other methods devoid of harsh proteo-
lytic treatments (e.g., the conformation-dependent immunoassay
[24]). While the specificities of these assays also approach 100%,
studies to specifically identify sensitivity are difficult without
costly bioassay studies. As a result, the true sensitivities of conven-
tional IHC analysis and ELISA, as well as experimental detection
assays, are difficult to estimate. To date, experimental detection
assays have not been reported in conventional surveillance for
CWD, such assays have the potential for increased sensitivity and
earlier detection of CWD-positive animals (17, 18), an important
component of surveillance and detection protocols.

Aside from the selection of a sensitive diagnostic assay for dis-
ease detection, definitive diagnosis also requires appropriate tis-
sue collection (25–27). In most species, the obex, a region of the
caudal brainstem containing the dorsal motor nucleus of the va-
gus nerve, is generally considered the most sensitive region of the
central nervous system for detection of PrPres, 100% given the
above caveats (28–30). However, several studies utilizing IHC
analysis of the medial retropharyngeal lymph nodes (RLN) have
demonstrated a species-dependent improvement in sensitivity
over the brainstem/obex for detection of the infectious prion pro-
tein of CWD (PrPCWD) in cervids (25, 27). In white-tailed deer,
RLN tissues appear to offer nearly 100% sensitivity for the detec-
tion of CWD infection (12, 26, 31), while in elk, upwards of
12% of positive animals may have PrPres deposition limited to
the brainstem at the time of necropsy (25). Unfortunately, the
brainstem and RLN, the two tissues of choice for sensitivity, are
currently available only as postmortem samples. This limita-
tion makes these tissues problematic for understanding epidemi-
ology through population surveillance and individual screening in
areas without hunting or culling practices. For this reason, major
efforts have been undertaken to identify peripheral lymphoid tis-
sues for antemortem collection and diagnosis which may exhibit
sensitivities comparable to those of the brainstem/RLN, including
third-eyelid, tonsil, and recto-anal mucosa-associated lymphoid
tissue (RAMALT) samples (27, 32–37). Previous studies have ad-
ditionally demonstrated high levels of PrPres in olfactory epithe-
lium and nasal secretions in several prion diseases (38–48),
though this prospect has not been assessed with CWD. Both RA-
MALT biopsy specimens and nasal brush samples collected from
the olfactory epithelium are easily and efficiently collected and
processed, making these tissues promising additions in the area of
antemortem detection of prion diseases and the samples of choice
for our study.

In the present study, we applied a standardized RT-QuIC assay
to blindly examine RAMALT biopsy specimens collected from 316
Rocky Mountain elk (Cervus elaphus nelsoni) and nasal brush
samples from a subpopulation of 205 of these elk. RT-QuIC has
previously been shown to efficiently amplify and detect PrPres/CWD

in a number of tissues and bodily fluids, including cerebrospinal
fluid (CSF), urine, saliva, blood, brain tissue, lymph node tissue,
and nasal lavage fluid/swabs (21, 38, 39, 47, 49–54), but to our
knowledge, this is the first study to utilize RAMALT biopsy spec-
imen tissue homogenates and nasal brush preparations for ampli-
fication and detection of PrPCWD by RT-QuIC. RT-QuIC results
were subsequently correlated with ante- and postmortem IHC
analysis results obtained with RAMALT, RLN, and brainstem
samples at the level of the obex (including obex scoring) and the
PRNP genotype (27, 55). We hypothesized that the sensitivity of
RT-QuIC in antemortem samples would correlate with postmor-
tem IHC analysis of these animals, with our findings demonstrat-
ing a relatively rapid and sensitive detection of PrPCWD in both
RAMALT and nasal epithelial brush samples collected.

MATERIALS AND METHODS
Study populations. The first group of animals consisted of a population
of farmed elk with a recent history of CWD that was identified in Sas-
katchewan (n � 120), in an area with a history of endemic CWD. This
population included 40 calves, 38 adult bulls, and 42 adult cows. The
second group of animals consisted of a population of elk from a study area
described previously (27) and consisted of adult female free-ranging elk in
Rocky Mountain National Park (RMNP) that were initially captured and
sampled (n � 136) or recaptured in later study years for supplemental
sample collection (n � 39) and released with radio collars during the
winters of 2012 to 2014. Two additional females from RMNP showing
clinical signs suggestive of CWD were sampled perimortem. A third and
separate free-ranging study population in an area of North Dakota (Theo-
dore Roosevelt National Park [TRNP]) where CWD is not known to oc-
cur provided for negative control RAMALT biopsy specimens (n � 28)
and nasal brushings (n � 16) collected perimortem (Table 1). All samples
from each group were collected with single-use instruments and included
RAMALT (n � 323) and nasal brush samples (n � 205), in accordance
with IACUC protocols and state/federal permits (IACUC protocols
KSU3503 and IMR_ROMO_Monello_Elk_11/21/2011, National Park
Service permits ROMO-2012-SCI-0064 and THRO-2012-SCI-0008, and
Colorado Parks and Wildlife permit 13TR2088). Blood collected by ce-
phalic or jugular venipuncture was used to determine the elk PRNP geno-
type (specifically, PRNP position 132 methionine [M] or leucine [L]) as
described by O’Rourke et al. (56, 57). Elk were ultimately assessed for
CWD via IHC analysis of RAMALT tissue (antemortem) or RLN and
brainstem samples at the level of the obex (postmortem). Free-ranging
animals determined to be CWD positive were monitored until death or
humane euthanasia when exhibiting end-stage clinical signs of CWD.
Brainstem and RLN samples were collected from these animals for con-

TABLE 1 Summary of study populations, including sex, samples collected, and postmortem CWD status as determined by obex and
retropharyngeal lymph node IHC analysisa

Group
No. of
males

No. of
females

No. of RAMALT
samples

No. of nasal
brush samples

No. CWD positive
(postmortem)

No. CWD negative
(postmortem)

Canada 59 61 120 120 44 76
RMNP 0 136 (39)b 136 (39) 66 (3) 5 170
TRNP 0 28 28 16 0 28
a The number of RAMALT samples collected from females at RMNP included 136 initial and 39 follow-up biopsy specimens; nasal brush samples included 66 initial collections and
3 follow-up collections.
b Values in parentheses represent the number of repeat samples collected in subsequent years.
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firmatory IHC analysis. Farmed animals were humanely euthanized im-
mediately following sample collection.

Tissue collection and processing. Elk in both Canada and RMNP
were immobilized with a combination of carfentanil and xylazine as pre-
viously described (27). Samples from TRNP elk were collected perimor-
tem in the course of a herd management initiative. RAMALT biopsy spec-
imens were collected by removing a 1.5-by-0.75-cm strip of mucosal
tissue from the wall of the rectum approximately 1.0 cm anterior to the
mucocutaneous junction of the anus and perpendicular to the cranial/
caudal axis of the rectum (27). The sample was divided into two pieces, an
approximately 0.5-by-0.5-cm section was frozen and maintained at
�80°C, and the remainder was placed in 10% neutral buffered formalin
prior to IHC analysis. Frozen RAMALT biopsy specimens were later pre-
pared as an �2% homogenate in RT-QuIC dilution buffer (phosphate-
buffered saline [PBS] with 0.05% SDS) with a TissueLyser II (Qiagen)
with a single 5-mm stainless steel bead and 2-ml conical snap cap tubes
with two 2-min cycles of homogenization at a power setting of 20. Ho-
mogenates were then maintained at �80°C until analysis by RT-QuIC.

Nasal brush samples were cleanly collected from the right nasal cavity
contemporaneously with RAMALT biopsy specimens as follows. A sterile
uterine single-sheathed cytology brush (Jorgenson Laboratories no.
J0273C) was gently inserted into the right nasal vestibule, directed dorso-
caudally through the dorsal nasal meatus, and fed in approximately 6 to 7
in. until located directly rostral to the ethmoid turbinate (Fig. 1A and B).
At that time, the sampling brush was fed into the sheath and advanced
until obstructed by the ethmoid turbinates. The brush was spun gently to
collect turbinate epithelial tissue and retracted into the sheath, and the
entire unit was removed from the nasal cavity. The brush tip was then
placed in PBS and refrigerated at 4°C between collection and processing.
The sample was processed by vortexing vigorously in PBS to remove and
suspend cellular matter present on the brush. The cellular suspension was
then centrifuged at 3,000 � g for 10 min at 4°C. The supernatant from the
cellular suspensions was poured off, and the cellular pellet was resus-
pended in 0.5 ml of PBS and homogenized as described above. Homoge-
nates were then maintained at �80°C until analysis by RT-QuIC.

RAMALT biopsy specimen, RLN tissue, and brainstem/obex tissue
IHC analysis. Reference tissues were assayed for PrPCWD by IHC analysis
as previously described (37, 58). Briefly, tissue was preserved in 10% neu-
tral buffered formalin and then embedded in paraffin blocks. Cross sec-
tions 5 �m thick were mounted on glass slides and deparaffinized before
treatment with 99% formic acid for chemical denaturation of PrPC. IHC
staining for PrPCWD was performed with the primary antibody Anti-prion
99 (Ventana Medical Systems, Tucson, AZ) and then counterstained with
hematoxylin. Biopsy specimens were considered positive if at least one
follicle exhibited PrPCWD-specific staining (58). The numbers of staining
and nonstaining follicles in each RAMALT biopsy specimen were docu-
mented. Samples not demonstrating IHC staining were considered CWD
“not detected.” The same protocol was used for postmortem brainstem/
obex and RLN analysis, with obex sections scored on a PrPCWD deposition
scale of 0 (no PrPCWD staining) to 4 (heavy accumulation of PrPCWD) as
previously described (59).

RT-QuIC preparation and procedure. RT-QuIC assays were per-
formed with a truncated form of recombinant Syrian hamster PrP
(SHrPrP; residues 90 to 231) in pET41b and expressed and purified as
previously described (47). In brief, 1-liter cultures of lysogeny broth (LB)
containing autoinduction supplements (EMD Biosciences) were inocu-
lated with SHrPrP-expressing Rosetta strain Escherichia coli, which was
grown overnight and harvested when an optical density at 600 nm of �3
was reached. Cells were lysed with BugBuster reagent with supplemented
Lysonase (EMD Biosciences), and inclusion bodies (IB) were harvested by
centrifugation of the lysate at 15,000 � g. IB pellets were washed twice and
solubilized overnight in 8 M guanidine hydrochloride (GuHCl) in 100
mM NaPO4 and 10 mM Tris (pH 8.0), clarified by centrifugation at
15,000 � g for 15 min, and added to Superflow nickel-nitrilotriacetic acid
(Ni-NTA) resin (Qiagen) preequilibrated with denaturing buffer (6.0 M

GuHCl, 100 mM NaPO4, 10 mM Tris, pH 8.0). Denatured SHrPrP and
Ni-NTA resin were incubated by rotation at room temperature for 1 h and
then added to an XK fast protein liquid chromatography column (GE
Healthcare). Refolding was achieved on column with a linear refolding
gradient of denaturing buffer (6 M GuHCl, 100 mM NaPO4, 10 mM Tris,
pH 8.0) to refolding buffer (100 mM NaPO4, 10 mM Tris, pH 8.0) over 3
h at 1.5 ml/min. SHrPrP was eluted with a linear gradient of refold buffer

FIG 1 In vivo (A) and ex vivo (B) demonstrations of nasal brush collection on
Rocky Mountain elk.
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to elution buffer (100 mM NaPO4, 10 mM Tris [pH 8.0], 500 mM imida-
zole [pH 5.8]) over 40 min at 2.0 ml/min. Peak UV 280-nm fractions were
pooled and dialyzed overnight against two changes of 4.0 liters of dialysis
buffer (20 mM NaPO4, pH 5.8). Recovered SHrPrP was adjusted to a final
concentration of �0.5 mg/ml and stored at 4°C for up to 45 days. Purity
was evaluated through analyses of fast protein liquid chromatography
spectroscopy and Western blotting profiles but most importantly through
functionality in the RT-QuIC assay. Seeded amplification with a positive
control consisting of pooled CWD-positive brain tissue from six experi-
mentally infected white-tailed deer (cervid brain pool 6 [CBP6]) was eval-
uated in each experimental run to confirm the consistency and repeatabil-
ity of the amplification rate, reproducibly amplifying in triplicate between
cycles 20 and 24 (data not shown).

Nasal brush preparations were diluted 1:10 in RT-QuIC dilution buf-
fer, while RAMALT homogenates were diluted 1:100 in RT-QuIC dilution
buffer. Five microliters of this 10�1 or 10�2 dilution was added to 95 �l of
RT-QuIC reaction buffer consisting of 50 mM NaPO4, 350 mM NaCl, 1.0
mM EDTA tetrasodium salt, 10 �M thioflavin T (ThT), and 0.1 mg/ml
truncated SHrPrPC to yield a final volume of 100 �l. Each sample was
tested in triplicate on a single plate in two separate experiments. Nasal
brushings were repeated at two different institutions (Kansas State Uni-
versity [KSU], Rocky Mountain Laboratories [RML]). Positive controls
consisting of 5 �l of a 10�3 dilution of CBP6 spiked into 95 �l of RT-QuIC
reaction buffer were included in triplicate in each experiment. Negative
controls, also prepared in triplicate, consisted of RAMALT biopsy speci-
mens or nasal brush samples collected from elk known to be negative
(confirmed by IHC analysis of brainstem or RLN tissue) from an area
where CWD has not been reported (TRNP), as well as untreated RT-QuIC
reaction buffer spiked with 5 �l of RT-QuIC dilution buffer. Reactions
were prepared in a black 96-well optical-bottom plate that was then sealed
and incubated in a BMG Labtech Polarstar fluorimeter at 42°C for 24 h (96
15-min cycles) with intermittent shaking cycles; specifically, 1-min shak-
ing periods (700 rpm, double orbital pattern) alternating with 1-min rest
periods. ThT fluorescence measurements (450-nm excitation and
480-nm emission wavelengths) were taken every 15 min with the gain set
at 1,200. The relative fluorescence (in relative fluorescence units) of each
triplicate sample was progressively monitored against time with orbital
averaging and 20 flashes/well at the 4-mm setting.

A replicate well was considered positive when the relative fluorescence
crossed a predefined positive threshold, calculated as 10 standard devia-
tions above the mean fluorescence of all of the sample wells from cycles 2
to 8. Positive samples were considered those crossing the threshold in
�2/6 replicates for both RAMALT and nasal brush analyses.

Correlation of RT-QuIC results with PrPCWD IHC analysis, obex
scoring, and the PRNP genotype. Considering only our findings from
farmed elk, we sought to examine if RT-QuIC results from RAMALT and
collected nasal brush samples could be associated with a number of pre-
dictor variables, including RAMALT, RLN, and brainstem/obex IHC
analysis results; the obex score; and the PRNP genotype. We used Spear-
man correlations to assess the relationship and direction of relationship
between RT-QuIC results obtained with RAMALT and nasal brush sam-
ples to conventional postmortem methods of detecting CWD infection
and to compare results of assays performed at different institutions.

RESULTS
CWD-positive population data and IHC analyses. In the herd of
120 farmed elk, 25 (41%) of the 61 elk cows examined were posi-
tive by RLN or brainstem/obex IHC analysis or both, while 19
(32.2%) of 59 bulls were considered positive. Forty (43.5%) of 92
animals that had a PrP 132MM genotype were CWD positive in
the obex or RLN by IHC analysis, and 33/40 (82.5%) were
RAMALT positive by IHC analysis. Four (14.2%) of 28 132ML elk
were CWD positive by postmortem obex/RLN analysis, and just
1/4 was identified by positive follicular staining of RAMALT in

IHC analysis. Elk identified as positive postmortem had obex
scores ranging from 0 to 4 (Tables 1 and 2).

Of the animals sampled at RMNP, five were identified as CWD
positive by RAMALT IHC analysis and eventually confirmed
through postmortem IHC analysis of the brainstem and RLN. All
brainstem/obex samples of CWD-positive free-ranging cow elk
were considered highly positive, indicating disseminated infec-
tion and central nervous system accumulation of PrPCWD at the
time of euthanasia or death (Fig. 2A and B). Four of these
CWD-positive animals were homozygous for methionine at
PRNP codon 132 (132MM), while a fifth was heterozygous at
this position (132ML).

RT-QuIC analysis of RAMALT biopsy specimens. Biopsy
specimens from 34/120 farmed elk were positive by RT-QuIC in
3/3 replicates in two separate experiments. Of these RT-QuIC-
positive biopsy specimens, 33 were also positive by IHC analysis,
though there was an additional specimen positive by IHC analysis
that was RT-QuIC negative; RAMALT RT-QuIC correlated 96%
with RAMALT IHC analysis (Tables 2 and 3) in this group.

Initial biopsy specimens from 5/136 elk from RMNP (each
positive by IHC analysis) showed evidence of prion amplification
in 3/3 replicates in two separate experiments (Table 2). None of
the 39 animals sampled on recapture or of the 28 sampled from
TRNP were considered positive by RT-QuIC or IHC analysis.

RT-QuIC analysis of nasal brush samples. Nasal brush sam-
ples collected from 120 farmed elk in Canada, 69 elk in RMNP,
and 16 in TRNP were analyzed by a modified RT-QuIC assay as
described above. Brush samples collected from farmed elk were
positive in 15/120 (12.5%, KSU) or 14/120 (11.7%, RML) cases.
Spearman correlation of the results from the two institutions was
significant, with a coefficient of 0.883 (P � 0.001). Initial brush
samples collected from 2/66 elk from RMNP—animals whose
RAMALT samples were positive by IHC analysis and whose brain-
stems were positive by RT-QuIC and IHC analysis—produced
amplification in 3/3 replicates, in two separate experiments. In

FIG 2 IHC detection of PrPCWD in brainstem (obex) and RAMALT samples
by previously described protocols. Panels: A, CWD-negative obex section of an
elk from RMNP; B, obex section of an elk from RMNP showing heavy accu-
mulation of material staining positive for PrPCWD; C, RAMALT biopsy speci-
men from an elk from RMNP showing negative staining for PrPCWD; D, CWD-
positive RAMALT biopsy specimen from an elk from RMNP showing heavy
accumulation of material staining positive for PrPCWD. IHC analysis was per-
formed with anti-prion 99 antibody (Ventana Medical Systems, Tucson, AZ).
Bars � 250 �m.
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this subgroup of the larger group of RMNP elk, no other CWD-
positive animals were identified through analyses of ante- or
postmortem tissues (i.e., these two positive nasal brushings
represented the only CWD-positive animals in this subgroup).
Likewise, no positive elk that represented RMNP recaptures
(0/3) or those sampled from TRNP (0/16) were identified (Fig.
3; Table 2).

Correlation of RT-QuIC results with RAMALT, RLN, and
obex IHC analysis results; obex scores; and PRNP genotypes.
There was a positive correlation (96%) between RAMALT RT-
QuIC and IHC analysis results for farmed elk in Canada, an RT-
QuIC result obtained with RAMALT from a single animal that
failed to detect PrPCWD that was identified by RAMALT IHC anal-
ysis and vice versa. RT-QuIC results obtained with RAMALT were
negatively correlated with an obex score of 0 (�92%) but posi-
tively correlated with obex scores of 3 (48%) and 4 (71%). RT-
QuIC results obtained with RAMALT were positively correlated
with the 132MM genotype (30%) but negatively correlated with
the 132ML genotype (�30%). RT-QuIC results obtained with
nasal brush samples were not as reliable in detecting PrPCWD as
RT-QuIC results obtained with RAMALT in comparison with
RLN and brainstem/obex IHC analyses at 52 and 58%, respec-
tively. However, RT-QuIC results obtained with nasal brush sam-
ples were negatively correlated (�58%) with an obex score of 0
but positively correlated (64%) with an obex score of 4 (Fig. 4 and
5 Table 3).

DISCUSSION

The geographic distribution and/or detection of CWD has been
progressively expanding in captive and free-ranging populations
since its initial documentation in Colorado and Wyoming nearly
50 years ago (4, 60). Increased surveillance efforts during the past
several years have led to the detection of new cases in U.S. states
previously thought to be outside the area where CWD is endemic
(e.g., Texas, Iowa, and Pennsylvania in 2012 and Ohio in 2014)
(9–11). As this devastatingly fatal disease spreads across the
United States and beyond, the importance of highly sensitive an-
temortem detection becomes increasingly evident. This study
sought to evaluate the use of RT-QuIC as a fast, efficient, and
highly sensitive PrPCWD detection assay, with the incorporation of

RAMALT and nasal brush samples as useful antemortem target
samples.

The results of this study support the hypothesis that RAMALT
RT-QuIC exhibits a sensitivity comparable to that of RAMALT
IHC analysis for the antemortem detection of CWD infection in
elk. Of the 49 animals identified postmortem as CWD positive in
the present study, RT-QuIC found seeded amplification in 39
RAMALT biopsy specimens collected antemortem—revealing a
sensitivity of 79.6% compared to postmortem testing. No animal
considered negative through postmortem testing was positive by
antemortem RT-QuIC, indicating a high specificity for CWD in-
fection. With further development, it seems possible that RT-
QuIC could have the potential for continued improvement in
sensitivity over conventional methods, and while it is seemingly
approaching the limits of sensitivity with RAMALT samples, it
may prove useful for the identification of CWD prions in other
antemortem samples. This is highlighted by the significant prog-
ress made in the field of RT-QuIC analysis within the last several
years, demonstrating its utility for the identification of prion seed-
ing activity in a multitude of tissues, including CSF, urine, saliva,
blood, brain, lymph node tissue, and nasal lavage fluid/swabs (21,
38, 39, 47, 49–54). Additionally, intraassay variability has proven
to be low (23, 61), and with the ability to run a large number of
samples simultaneously, generating rapid (�24 h), quantita-
tive results, RT-QuIC is a fast, easy, and user-friendly assay
with potential for widespread application in CWD research
and monitoring.

While confirming its limitations, this study offers additional
support for the use of RAMALT as diagnostic tissue. There have
been a number of previous studies of elk demonstrating the
sensitivity of RAMALT compared to postmortem evaluation
(27, 37, 58), making this a potentially useful antemortem sam-
ple for understanding the epizootiology of the disease and for
management of captive herds in areas where CWD is endemic.
While lymphoid follicle counts in RAMALT biopsy specimens
have been shown to decline with age (62) and the sensitivity of
RAMALT is decreased in cases of early infection (25, 27, 58)
and in animals with specific PRNP alleles, these limitations
should not preclude the continued evaluation of RAMALT as
an antemortem testing tissue. Ultimately, shortcomings in sen-

TABLE 2 Summary of testing data for farmed and free-ranging elka

Group

No.
negative

No.
positive No. with IHC analysis of: No. with obex score of: No. tested byRT-QuIC

M F M F RAMALT RLN Obex
RLN�

Obex�

RLN�

Obex� 0 1 2 3 4 RAMALT

NB

KSU RML

Canada
132MM 26 26 18 22 33 37 35 5 3 5 3 2 10 20 33 15 14
132ML 14 10 1 3 1 4 1 3 0 3 1 0 0 0 1 0 0

RMNP
132MM NAc NA 4 4 4 4 0 0 NA 4 2b 2b

132ML NA NA 1 1 1 1 0 0 NA 1 0 0
a Ante- and postmortem RT-QuIC and IHC test results were highly correlative. Testing of RAMALT and nasal brushing (NB) samples also correlated highly with both the obex
score and the PRNP genotype at position 132. All animals positive by RAMALT testing were also positive by RLN IHC analysis, while some obex-positive animals were RLN
negative and vice versa. Neg, chronic wasting disease negative; Pos, chronic wasting disease positive; M, male; F, female.
b These positive samples were from a subpopulation of the overall sample population of free-ranging elk, and represented the only two positive elk for which nasal brushings were
acquired.
c NA, not available.
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sitivity may be overcome through continued development of
the RT-QuIC or similar assays—specifically, as progress is
made on amplification substrates that may enhance diagnostic
sensitivity. However, it should be acknowledged that current
and past studies indicate that detectable prions may not accu-
mulate in currently employed peripheral tissues from some
proportion of animals or until very late in the course of clinical
disease, and as a result, either IHC analysis or RT-QuIC may
perpetually fall short of a perfect sensitivity critical for use in a
screening assay prior to animal movement.

In the present study, the sensitivity of nasal brush sample
analysis was quite low compared to that of other antemortem
and postmortem sample analyses and to the apparently high
sensitivity reported with human Creutzfeldt-Jakob disease
(CJD) cases (48), which indicates that it is unsuitable for use in
CWD surveillance. Although the anatomic target of nasal
brush sampling—the rostral ethmoid turbinates—is a reported
site of olfactory epithelium in ruminants (63, 64), it is possible
that our sampling technique failed to appropriately collect
from this area without rhinoscopic assistance. Alternatively,
there may be a delay in the appearance of amplifiable PrPres in
olfactory epithelium, as has been suggested for RAMALT. On-
going studies may help further assess the quality of the olfac-
tory epithelium of cervids and define the kinetics of prion ac-
cumulation in nasal tissues. Despite the low sensitivity, the
correlation to the obex score (and thus the clinical stage of
disease) (31) should not be overlooked. We found the highest
sensitivity, 60%, in advanced cases of CWD in elk, with a steady
decline toward earlier, preclinical stages of disease. This likely
translates to the potential utility of nasal brush samples col-
lected for the diagnosis of CJD—in that preclinical screening of
individuals with a genetic predisposition for, or a history of
iatrogenic exposure to, prion diseases may not be as fruitful as
examination of individuals showing overt clinical symptoms.

FIG 3 Prion-seeded RT-QuIC amplification of RAMALT and nasal brush
samples. CBP6 acted as the positive control. The data are from elk 819 from
RMNP, which was ante- and postmortem IHC analysis positive for CWD.
Recombinant PrP, SHrPrP. Ct threshold, threshold cycle calculated as 10 stan-
dard deviations above the mean fluorescence of all of the samples through
cycles 2 to 8.
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Recently, additional large- and small-scale depopulation ef-
forts have been undertaken to reduce the impact of CWD in
captive and free-ranging cervid herds. In some cases, where the
incidence of CWD is likely to have been low, these efforts have

proven successful (65, 66). In many cases, however, depopula-
tion efforts were unable to control the spread of CWD in sus-
ceptible populations (67, 68). With the demonstrated link be-
tween PRNP alleles, susceptibility, and antemortem test

FIG 4 Prevalence of CWD in farmed elk PRNP 132 alleles based on RT-QuIC amplification of nasal brush (NB) samples, RAMALT biopsy (RB) specimens, or
postmortem (PM) IHC analysis. CWD was more prevalent in 132MM elk; higher sensitivities in RAMALT biopsy specimens and nasal brush analyses were also
observed in this genotype.

FIG 5 Associations of obex scores with antemortem testing and the genetic background of farmed elk. As obex scores increased, a greater proportion of positive
132MM animals was observed, along with a higher sensitivity observed through both nasal brush and RAMALT biopsy specimen analyses. NB, nasal brush
analysis by RT-QuIC; RB, RAMALT biopsy specimen analysis by RT-QuIC; GT, 132MM allele proportion among animals identified as CWD positive.
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sensitivity, a combination of antemortem testing, genetic
screening, and selective breeding in farmed herds may help
reduce the dependence on depopulation regimes. Future ante-
mortem test developments would prove critical in cases of
cervid trade, relocation, or reintroduction, in which case eu-
thanasia and postmortem testing are not an option. The unin-
tentional transfer of CWD between Canada and the Republic of
Korea, for example, might have been prevented if a perfectly
sensitive antemortem test had been available (7). CWD control
in free-ranging cervid herds presents a more complex problem
because of animal inaccessibility and seasonal migration. The
incorporation of antemortem testing strategies could be bene-
ficial, however, when prevalence rates are high or depopulation
efforts are contraindicated, as with protected herds. Despite the
lower sensitivity of antemortem samples compared to post-
mortem tissue collection, antemortem tests remain an impor-
tant tool for monitoring prevalence, mitigating spread of the
disease, and developing an expanded understanding of CWD
resistance.

In summary, we report the antemortem detection of prion
seeding activity by RT-QuIC in RAMALT and nasal brush samples
collected from CWD-positive elk. Seeded amplification results
from antemortem samples were comparable to those arrived at by
IHC analysis with common samples, though both were less sensi-
tive than postmortem testing. As has been reported previously, the
stage of clinical disease and the PRNP genotype can have a strong
influence on antemortem test sensitivity—a finding that could
directly translate to efforts to identify preclinical patients at risk of
CJD. Although significantly less sensitive than RAMALT biopsy
specimen testing, nasal brushing offers the benefits of ease of sam-
ple collection, reduced trauma, and simplicity in its use of dispos-
able equipment and sample processing. The employment of ante-
mortem sample collection and testing would be beneficial in
better understanding of CWD in cervids across North America,
especially as diagnostic techniques—including the RT-QuIC
assay—improve.
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From: Hebdon,Tricia <tricia.hebdon@idfg.idaho.gov> 
Sent: Wednesday, June 2, 2021 4:34 PM
To: Dr. Scott Leibsle <Scott.Leibsle@ISDA.IDAHO.GOV>
Subject: {External}RE: Cervidae Admin Order
 
Scott,
 
Thank you for forwarding the Administrative Order.
 
As for your comments on specific CWD sample types: obex versus medial retropharyngeal lymph nodes
(MRPLN); I am attaching several papers and USDA APHIS National CWD Herd Certification Program
standards.
 
According to USDA APHIS CWD Herd Certification Program; Obex and RPLN should be taken for all
animals if possible. Lymph nodes are acceptable for both domestic and wild elk to be tested by IHC. Wild
Elk can also be tested by ELISA for surveillance; similar to its use for slaughter surveillance for domestic
cervids. We usually (not always) have a piece of tissue or paired lymph node for IHC confirmation if we
have a positive ELISA.
 
I have attached a paper by Spraker et al. on obex versus lymph node sampling in elk. The conclusion out
of 226 positive elk, 155 had deposits of PrP(cwd) protein in both the obex and the lymph nodes (MRPLN).
43 had only deposits in the lymphoid tissue and 28 had deposits in the obex. Immunostaining of brain
alone would have detected only 81 percent of the infected elk and immunostaining lymphoid tissue alone
would have detected only 88 percent.
 
Also, based on the Haley paper (also attached) genetic susceptibility plays a role in obex versus lymph
node positivity but post-mortem IHC lymph nodes had a higher correlation with clinical variables than IHC
obex. In addition most of the CWD positive states (Wyoming, Colorado, Montana, National Elk Refuge)
that manage wild elk use lymph nodes for surveillance and testing because they have a greater positivity
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Chronic wasting disease (CWD), a transmissible spongiform encephalopathy of cervids, was first documented nearly 50 years
ago in Colorado and Wyoming and has since been detected across North America and the Republic of Korea. The expansion of
this disease makes the development of sensitive diagnostic assays and antemortem sampling techniques crucial for the mitiga-
tion of its spread; this is especially true in cases of relocation/reintroduction or prevalence studies of large or protected herds,
where depopulation may be contraindicated. This study evaluated the sensitivity of the real-time quaking-induced conversion
(RT-QuIC) assay of recto-anal mucosa-associated lymphoid tissue (RAMALT) biopsy specimens and nasal brushings collected
antemortem. These findings were compared to results of immunohistochemistry (IHC) analysis of ante- and postmortem sam-
ples. RAMALT samples were collected from populations of farmed and free-ranging Rocky Mountain elk (Cervus elaphus nel-
soni; n � 323), and nasal brush samples were collected from a subpopulation of these animals (n � 205). We hypothesized that
the sensitivity of RT-QuIC would be comparable to that of IHC analysis of RAMALT and would correspond to that of IHC analy-
sis of postmortem tissues. We found RAMALT sensitivity (77.3%) to be highly correlative between RT-QuIC and IHC analysis.
Sensitivity was lower when testing nasal brushings (34%), though both RAMALT and nasal brush test sensitivities were depen-
dent on both the PRNP genotype and disease progression determined by the obex score. These data suggest that RT-QuIC, like
IHC analysis, is a relatively sensitive assay for detection of CWD prions in RAMALT biopsy specimens and, with further investi-
gation, has potential for large-scale and rapid automated testing of antemortem samples for CWD.


Transmissible spongiform encephalopathies are a group of pro-
gressively fatal neurodegenerative diseases caused by infec-


tious proteins known as prions (1). The pathogenesis of prion
diseases involves conversion of the endogenous cellular prion pro-
tein (PrPC) present within specific tissues to the abnormal, pro-
tease-resistant form (PrPres) following exposure to an infectious
dose of PrPres (1). Chronic wasting disease (CWD), a naturally
occurring prion disease of white-tailed deer (Odocoileus virginia-
nus), mule deer (Odocoileus hemionus), Rocky Mountain elk (Cer-
vus elaphus nelsoni), and moose (Alces alces), is the only known
prion disease affecting free-ranging, nondomestic animals (2, 3).
CWD was first described nearly 50 years ago as a fatal, wasting,
spongiform encephalopathy of cervids in Colorado and Wyoming
(4). The disease has since been documented in 23 U.S. states, 2
Canadian provinces, and, via exportation of farmed cervids, the
Republic of Korea (5–8). Four of the 23 states (Texas, Iowa, Penn-
sylvania, and Ohio) were considered CWD free prior to 2012, with
primary cases in three of these states reportedly arising in farmed
cervids (9–11). With the movement of cervids across state and
national borders, these new epidemic foci illustrate the increased
need for highly sensitive surveillance methods and appropriate
antemortem tissue collection in order to potentially mitigate both
natural and anthropogenic spread and more accurately estimate
prevalence.


Presently, there is significant variation in the prevalence of


CWD throughout North America, with levels ranging from 0 to
30% in wild populations and approaching 80% in specific captive
populations (12, 13). Current prevalence rates are dependent on
the use of conventional diagnostic assays, including enzyme-
linked immunosorbent assay (ELISA) and immunohistochemis-
try (IHC) analysis—two assays similar in sensitivity and specificity
that utilize a proteolytic pretreatment step to abolish PrPC cross-
reactivity (14). Despite specificities nearing 100% with these as-
says (14, 15), it is generally acknowledged that these pretreatments
may lead to underestimation of the level of PrPres in a given sample
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(16–19). This shortcoming has led to the development of assays
that utilize amplification of PrPres (e.g., serial protein misfolding
cyclic amplification [18, 20]), fluorometric quantitation of seed-
ing activity (e.g., real-time quaking-induced conversion [RT-
QuIC] assay [21–23]), or other methods devoid of harsh proteo-
lytic treatments (e.g., the conformation-dependent immunoassay
[24]). While the specificities of these assays also approach 100%,
studies to specifically identify sensitivity are difficult without
costly bioassay studies. As a result, the true sensitivities of conven-
tional IHC analysis and ELISA, as well as experimental detection
assays, are difficult to estimate. To date, experimental detection
assays have not been reported in conventional surveillance for
CWD, such assays have the potential for increased sensitivity and
earlier detection of CWD-positive animals (17, 18), an important
component of surveillance and detection protocols.


Aside from the selection of a sensitive diagnostic assay for dis-
ease detection, definitive diagnosis also requires appropriate tis-
sue collection (25–27). In most species, the obex, a region of the
caudal brainstem containing the dorsal motor nucleus of the va-
gus nerve, is generally considered the most sensitive region of the
central nervous system for detection of PrPres, 100% given the
above caveats (28–30). However, several studies utilizing IHC
analysis of the medial retropharyngeal lymph nodes (RLN) have
demonstrated a species-dependent improvement in sensitivity
over the brainstem/obex for detection of the infectious prion pro-
tein of CWD (PrPCWD) in cervids (25, 27). In white-tailed deer,
RLN tissues appear to offer nearly 100% sensitivity for the detec-
tion of CWD infection (12, 26, 31), while in elk, upwards of
12% of positive animals may have PrPres deposition limited to
the brainstem at the time of necropsy (25). Unfortunately, the
brainstem and RLN, the two tissues of choice for sensitivity, are
currently available only as postmortem samples. This limita-
tion makes these tissues problematic for understanding epidemi-
ology through population surveillance and individual screening in
areas without hunting or culling practices. For this reason, major
efforts have been undertaken to identify peripheral lymphoid tis-
sues for antemortem collection and diagnosis which may exhibit
sensitivities comparable to those of the brainstem/RLN, including
third-eyelid, tonsil, and recto-anal mucosa-associated lymphoid
tissue (RAMALT) samples (27, 32–37). Previous studies have ad-
ditionally demonstrated high levels of PrPres in olfactory epithe-
lium and nasal secretions in several prion diseases (38–48),
though this prospect has not been assessed with CWD. Both RA-
MALT biopsy specimens and nasal brush samples collected from
the olfactory epithelium are easily and efficiently collected and
processed, making these tissues promising additions in the area of
antemortem detection of prion diseases and the samples of choice
for our study.


In the present study, we applied a standardized RT-QuIC assay
to blindly examine RAMALT biopsy specimens collected from 316
Rocky Mountain elk (Cervus elaphus nelsoni) and nasal brush
samples from a subpopulation of 205 of these elk. RT-QuIC has
previously been shown to efficiently amplify and detect PrPres/CWD


in a number of tissues and bodily fluids, including cerebrospinal
fluid (CSF), urine, saliva, blood, brain tissue, lymph node tissue,
and nasal lavage fluid/swabs (21, 38, 39, 47, 49–54), but to our
knowledge, this is the first study to utilize RAMALT biopsy spec-
imen tissue homogenates and nasal brush preparations for ampli-
fication and detection of PrPCWD by RT-QuIC. RT-QuIC results
were subsequently correlated with ante- and postmortem IHC
analysis results obtained with RAMALT, RLN, and brainstem
samples at the level of the obex (including obex scoring) and the
PRNP genotype (27, 55). We hypothesized that the sensitivity of
RT-QuIC in antemortem samples would correlate with postmor-
tem IHC analysis of these animals, with our findings demonstrat-
ing a relatively rapid and sensitive detection of PrPCWD in both
RAMALT and nasal epithelial brush samples collected.


MATERIALS AND METHODS
Study populations. The first group of animals consisted of a population
of farmed elk with a recent history of CWD that was identified in Sas-
katchewan (n � 120), in an area with a history of endemic CWD. This
population included 40 calves, 38 adult bulls, and 42 adult cows. The
second group of animals consisted of a population of elk from a study area
described previously (27) and consisted of adult female free-ranging elk in
Rocky Mountain National Park (RMNP) that were initially captured and
sampled (n � 136) or recaptured in later study years for supplemental
sample collection (n � 39) and released with radio collars during the
winters of 2012 to 2014. Two additional females from RMNP showing
clinical signs suggestive of CWD were sampled perimortem. A third and
separate free-ranging study population in an area of North Dakota (Theo-
dore Roosevelt National Park [TRNP]) where CWD is not known to oc-
cur provided for negative control RAMALT biopsy specimens (n � 28)
and nasal brushings (n � 16) collected perimortem (Table 1). All samples
from each group were collected with single-use instruments and included
RAMALT (n � 323) and nasal brush samples (n � 205), in accordance
with IACUC protocols and state/federal permits (IACUC protocols
KSU3503 and IMR_ROMO_Monello_Elk_11/21/2011, National Park
Service permits ROMO-2012-SCI-0064 and THRO-2012-SCI-0008, and
Colorado Parks and Wildlife permit 13TR2088). Blood collected by ce-
phalic or jugular venipuncture was used to determine the elk PRNP geno-
type (specifically, PRNP position 132 methionine [M] or leucine [L]) as
described by O’Rourke et al. (56, 57). Elk were ultimately assessed for
CWD via IHC analysis of RAMALT tissue (antemortem) or RLN and
brainstem samples at the level of the obex (postmortem). Free-ranging
animals determined to be CWD positive were monitored until death or
humane euthanasia when exhibiting end-stage clinical signs of CWD.
Brainstem and RLN samples were collected from these animals for con-


TABLE 1 Summary of study populations, including sex, samples collected, and postmortem CWD status as determined by obex and
retropharyngeal lymph node IHC analysisa


Group
No. of
males


No. of
females


No. of RAMALT
samples


No. of nasal
brush samples


No. CWD positive
(postmortem)


No. CWD negative
(postmortem)


Canada 59 61 120 120 44 76
RMNP 0 136 (39)b 136 (39) 66 (3) 5 170
TRNP 0 28 28 16 0 28
a The number of RAMALT samples collected from females at RMNP included 136 initial and 39 follow-up biopsy specimens; nasal brush samples included 66 initial collections and
3 follow-up collections.
b Values in parentheses represent the number of repeat samples collected in subsequent years.
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firmatory IHC analysis. Farmed animals were humanely euthanized im-
mediately following sample collection.


Tissue collection and processing. Elk in both Canada and RMNP
were immobilized with a combination of carfentanil and xylazine as pre-
viously described (27). Samples from TRNP elk were collected perimor-
tem in the course of a herd management initiative. RAMALT biopsy spec-
imens were collected by removing a 1.5-by-0.75-cm strip of mucosal
tissue from the wall of the rectum approximately 1.0 cm anterior to the
mucocutaneous junction of the anus and perpendicular to the cranial/
caudal axis of the rectum (27). The sample was divided into two pieces, an
approximately 0.5-by-0.5-cm section was frozen and maintained at
�80°C, and the remainder was placed in 10% neutral buffered formalin
prior to IHC analysis. Frozen RAMALT biopsy specimens were later pre-
pared as an �2% homogenate in RT-QuIC dilution buffer (phosphate-
buffered saline [PBS] with 0.05% SDS) with a TissueLyser II (Qiagen)
with a single 5-mm stainless steel bead and 2-ml conical snap cap tubes
with two 2-min cycles of homogenization at a power setting of 20. Ho-
mogenates were then maintained at �80°C until analysis by RT-QuIC.


Nasal brush samples were cleanly collected from the right nasal cavity
contemporaneously with RAMALT biopsy specimens as follows. A sterile
uterine single-sheathed cytology brush (Jorgenson Laboratories no.
J0273C) was gently inserted into the right nasal vestibule, directed dorso-
caudally through the dorsal nasal meatus, and fed in approximately 6 to 7
in. until located directly rostral to the ethmoid turbinate (Fig. 1A and B).
At that time, the sampling brush was fed into the sheath and advanced
until obstructed by the ethmoid turbinates. The brush was spun gently to
collect turbinate epithelial tissue and retracted into the sheath, and the
entire unit was removed from the nasal cavity. The brush tip was then
placed in PBS and refrigerated at 4°C between collection and processing.
The sample was processed by vortexing vigorously in PBS to remove and
suspend cellular matter present on the brush. The cellular suspension was
then centrifuged at 3,000 � g for 10 min at 4°C. The supernatant from the
cellular suspensions was poured off, and the cellular pellet was resus-
pended in 0.5 ml of PBS and homogenized as described above. Homoge-
nates were then maintained at �80°C until analysis by RT-QuIC.


RAMALT biopsy specimen, RLN tissue, and brainstem/obex tissue
IHC analysis. Reference tissues were assayed for PrPCWD by IHC analysis
as previously described (37, 58). Briefly, tissue was preserved in 10% neu-
tral buffered formalin and then embedded in paraffin blocks. Cross sec-
tions 5 �m thick were mounted on glass slides and deparaffinized before
treatment with 99% formic acid for chemical denaturation of PrPC. IHC
staining for PrPCWD was performed with the primary antibody Anti-prion
99 (Ventana Medical Systems, Tucson, AZ) and then counterstained with
hematoxylin. Biopsy specimens were considered positive if at least one
follicle exhibited PrPCWD-specific staining (58). The numbers of staining
and nonstaining follicles in each RAMALT biopsy specimen were docu-
mented. Samples not demonstrating IHC staining were considered CWD
“not detected.” The same protocol was used for postmortem brainstem/
obex and RLN analysis, with obex sections scored on a PrPCWD deposition
scale of 0 (no PrPCWD staining) to 4 (heavy accumulation of PrPCWD) as
previously described (59).


RT-QuIC preparation and procedure. RT-QuIC assays were per-
formed with a truncated form of recombinant Syrian hamster PrP
(SHrPrP; residues 90 to 231) in pET41b and expressed and purified as
previously described (47). In brief, 1-liter cultures of lysogeny broth (LB)
containing autoinduction supplements (EMD Biosciences) were inocu-
lated with SHrPrP-expressing Rosetta strain Escherichia coli, which was
grown overnight and harvested when an optical density at 600 nm of �3
was reached. Cells were lysed with BugBuster reagent with supplemented
Lysonase (EMD Biosciences), and inclusion bodies (IB) were harvested by
centrifugation of the lysate at 15,000 � g. IB pellets were washed twice and
solubilized overnight in 8 M guanidine hydrochloride (GuHCl) in 100
mM NaPO4 and 10 mM Tris (pH 8.0), clarified by centrifugation at
15,000 � g for 15 min, and added to Superflow nickel-nitrilotriacetic acid
(Ni-NTA) resin (Qiagen) preequilibrated with denaturing buffer (6.0 M


GuHCl, 100 mM NaPO4, 10 mM Tris, pH 8.0). Denatured SHrPrP and
Ni-NTA resin were incubated by rotation at room temperature for 1 h and
then added to an XK fast protein liquid chromatography column (GE
Healthcare). Refolding was achieved on column with a linear refolding
gradient of denaturing buffer (6 M GuHCl, 100 mM NaPO4, 10 mM Tris,
pH 8.0) to refolding buffer (100 mM NaPO4, 10 mM Tris, pH 8.0) over 3
h at 1.5 ml/min. SHrPrP was eluted with a linear gradient of refold buffer


FIG 1 In vivo (A) and ex vivo (B) demonstrations of nasal brush collection on
Rocky Mountain elk.
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to elution buffer (100 mM NaPO4, 10 mM Tris [pH 8.0], 500 mM imida-
zole [pH 5.8]) over 40 min at 2.0 ml/min. Peak UV 280-nm fractions were
pooled and dialyzed overnight against two changes of 4.0 liters of dialysis
buffer (20 mM NaPO4, pH 5.8). Recovered SHrPrP was adjusted to a final
concentration of �0.5 mg/ml and stored at 4°C for up to 45 days. Purity
was evaluated through analyses of fast protein liquid chromatography
spectroscopy and Western blotting profiles but most importantly through
functionality in the RT-QuIC assay. Seeded amplification with a positive
control consisting of pooled CWD-positive brain tissue from six experi-
mentally infected white-tailed deer (cervid brain pool 6 [CBP6]) was eval-
uated in each experimental run to confirm the consistency and repeatabil-
ity of the amplification rate, reproducibly amplifying in triplicate between
cycles 20 and 24 (data not shown).


Nasal brush preparations were diluted 1:10 in RT-QuIC dilution buf-
fer, while RAMALT homogenates were diluted 1:100 in RT-QuIC dilution
buffer. Five microliters of this 10�1 or 10�2 dilution was added to 95 �l of
RT-QuIC reaction buffer consisting of 50 mM NaPO4, 350 mM NaCl, 1.0
mM EDTA tetrasodium salt, 10 �M thioflavin T (ThT), and 0.1 mg/ml
truncated SHrPrPC to yield a final volume of 100 �l. Each sample was
tested in triplicate on a single plate in two separate experiments. Nasal
brushings were repeated at two different institutions (Kansas State Uni-
versity [KSU], Rocky Mountain Laboratories [RML]). Positive controls
consisting of 5 �l of a 10�3 dilution of CBP6 spiked into 95 �l of RT-QuIC
reaction buffer were included in triplicate in each experiment. Negative
controls, also prepared in triplicate, consisted of RAMALT biopsy speci-
mens or nasal brush samples collected from elk known to be negative
(confirmed by IHC analysis of brainstem or RLN tissue) from an area
where CWD has not been reported (TRNP), as well as untreated RT-QuIC
reaction buffer spiked with 5 �l of RT-QuIC dilution buffer. Reactions
were prepared in a black 96-well optical-bottom plate that was then sealed
and incubated in a BMG Labtech Polarstar fluorimeter at 42°C for 24 h (96
15-min cycles) with intermittent shaking cycles; specifically, 1-min shak-
ing periods (700 rpm, double orbital pattern) alternating with 1-min rest
periods. ThT fluorescence measurements (450-nm excitation and
480-nm emission wavelengths) were taken every 15 min with the gain set
at 1,200. The relative fluorescence (in relative fluorescence units) of each
triplicate sample was progressively monitored against time with orbital
averaging and 20 flashes/well at the 4-mm setting.


A replicate well was considered positive when the relative fluorescence
crossed a predefined positive threshold, calculated as 10 standard devia-
tions above the mean fluorescence of all of the sample wells from cycles 2
to 8. Positive samples were considered those crossing the threshold in
�2/6 replicates for both RAMALT and nasal brush analyses.


Correlation of RT-QuIC results with PrPCWD IHC analysis, obex
scoring, and the PRNP genotype. Considering only our findings from
farmed elk, we sought to examine if RT-QuIC results from RAMALT and
collected nasal brush samples could be associated with a number of pre-
dictor variables, including RAMALT, RLN, and brainstem/obex IHC
analysis results; the obex score; and the PRNP genotype. We used Spear-
man correlations to assess the relationship and direction of relationship
between RT-QuIC results obtained with RAMALT and nasal brush sam-
ples to conventional postmortem methods of detecting CWD infection
and to compare results of assays performed at different institutions.


RESULTS
CWD-positive population data and IHC analyses. In the herd of
120 farmed elk, 25 (41%) of the 61 elk cows examined were posi-
tive by RLN or brainstem/obex IHC analysis or both, while 19
(32.2%) of 59 bulls were considered positive. Forty (43.5%) of 92
animals that had a PrP 132MM genotype were CWD positive in
the obex or RLN by IHC analysis, and 33/40 (82.5%) were
RAMALT positive by IHC analysis. Four (14.2%) of 28 132ML elk
were CWD positive by postmortem obex/RLN analysis, and just
1/4 was identified by positive follicular staining of RAMALT in


IHC analysis. Elk identified as positive postmortem had obex
scores ranging from 0 to 4 (Tables 1 and 2).


Of the animals sampled at RMNP, five were identified as CWD
positive by RAMALT IHC analysis and eventually confirmed
through postmortem IHC analysis of the brainstem and RLN. All
brainstem/obex samples of CWD-positive free-ranging cow elk
were considered highly positive, indicating disseminated infec-
tion and central nervous system accumulation of PrPCWD at the
time of euthanasia or death (Fig. 2A and B). Four of these
CWD-positive animals were homozygous for methionine at
PRNP codon 132 (132MM), while a fifth was heterozygous at
this position (132ML).


RT-QuIC analysis of RAMALT biopsy specimens. Biopsy
specimens from 34/120 farmed elk were positive by RT-QuIC in
3/3 replicates in two separate experiments. Of these RT-QuIC-
positive biopsy specimens, 33 were also positive by IHC analysis,
though there was an additional specimen positive by IHC analysis
that was RT-QuIC negative; RAMALT RT-QuIC correlated 96%
with RAMALT IHC analysis (Tables 2 and 3) in this group.


Initial biopsy specimens from 5/136 elk from RMNP (each
positive by IHC analysis) showed evidence of prion amplification
in 3/3 replicates in two separate experiments (Table 2). None of
the 39 animals sampled on recapture or of the 28 sampled from
TRNP were considered positive by RT-QuIC or IHC analysis.


RT-QuIC analysis of nasal brush samples. Nasal brush sam-
ples collected from 120 farmed elk in Canada, 69 elk in RMNP,
and 16 in TRNP were analyzed by a modified RT-QuIC assay as
described above. Brush samples collected from farmed elk were
positive in 15/120 (12.5%, KSU) or 14/120 (11.7%, RML) cases.
Spearman correlation of the results from the two institutions was
significant, with a coefficient of 0.883 (P � 0.001). Initial brush
samples collected from 2/66 elk from RMNP—animals whose
RAMALT samples were positive by IHC analysis and whose brain-
stems were positive by RT-QuIC and IHC analysis—produced
amplification in 3/3 replicates, in two separate experiments. In


FIG 2 IHC detection of PrPCWD in brainstem (obex) and RAMALT samples
by previously described protocols. Panels: A, CWD-negative obex section of an
elk from RMNP; B, obex section of an elk from RMNP showing heavy accu-
mulation of material staining positive for PrPCWD; C, RAMALT biopsy speci-
men from an elk from RMNP showing negative staining for PrPCWD; D, CWD-
positive RAMALT biopsy specimen from an elk from RMNP showing heavy
accumulation of material staining positive for PrPCWD. IHC analysis was per-
formed with anti-prion 99 antibody (Ventana Medical Systems, Tucson, AZ).
Bars � 250 �m.
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this subgroup of the larger group of RMNP elk, no other CWD-
positive animals were identified through analyses of ante- or
postmortem tissues (i.e., these two positive nasal brushings
represented the only CWD-positive animals in this subgroup).
Likewise, no positive elk that represented RMNP recaptures
(0/3) or those sampled from TRNP (0/16) were identified (Fig.
3; Table 2).


Correlation of RT-QuIC results with RAMALT, RLN, and
obex IHC analysis results; obex scores; and PRNP genotypes.
There was a positive correlation (96%) between RAMALT RT-
QuIC and IHC analysis results for farmed elk in Canada, an RT-
QuIC result obtained with RAMALT from a single animal that
failed to detect PrPCWD that was identified by RAMALT IHC anal-
ysis and vice versa. RT-QuIC results obtained with RAMALT were
negatively correlated with an obex score of 0 (�92%) but posi-
tively correlated with obex scores of 3 (48%) and 4 (71%). RT-
QuIC results obtained with RAMALT were positively correlated
with the 132MM genotype (30%) but negatively correlated with
the 132ML genotype (�30%). RT-QuIC results obtained with
nasal brush samples were not as reliable in detecting PrPCWD as
RT-QuIC results obtained with RAMALT in comparison with
RLN and brainstem/obex IHC analyses at 52 and 58%, respec-
tively. However, RT-QuIC results obtained with nasal brush sam-
ples were negatively correlated (�58%) with an obex score of 0
but positively correlated (64%) with an obex score of 4 (Fig. 4 and
5 Table 3).


DISCUSSION


The geographic distribution and/or detection of CWD has been
progressively expanding in captive and free-ranging populations
since its initial documentation in Colorado and Wyoming nearly
50 years ago (4, 60). Increased surveillance efforts during the past
several years have led to the detection of new cases in U.S. states
previously thought to be outside the area where CWD is endemic
(e.g., Texas, Iowa, and Pennsylvania in 2012 and Ohio in 2014)
(9–11). As this devastatingly fatal disease spreads across the
United States and beyond, the importance of highly sensitive an-
temortem detection becomes increasingly evident. This study
sought to evaluate the use of RT-QuIC as a fast, efficient, and
highly sensitive PrPCWD detection assay, with the incorporation of


RAMALT and nasal brush samples as useful antemortem target
samples.


The results of this study support the hypothesis that RAMALT
RT-QuIC exhibits a sensitivity comparable to that of RAMALT
IHC analysis for the antemortem detection of CWD infection in
elk. Of the 49 animals identified postmortem as CWD positive in
the present study, RT-QuIC found seeded amplification in 39
RAMALT biopsy specimens collected antemortem—revealing a
sensitivity of 79.6% compared to postmortem testing. No animal
considered negative through postmortem testing was positive by
antemortem RT-QuIC, indicating a high specificity for CWD in-
fection. With further development, it seems possible that RT-
QuIC could have the potential for continued improvement in
sensitivity over conventional methods, and while it is seemingly
approaching the limits of sensitivity with RAMALT samples, it
may prove useful for the identification of CWD prions in other
antemortem samples. This is highlighted by the significant prog-
ress made in the field of RT-QuIC analysis within the last several
years, demonstrating its utility for the identification of prion seed-
ing activity in a multitude of tissues, including CSF, urine, saliva,
blood, brain, lymph node tissue, and nasal lavage fluid/swabs (21,
38, 39, 47, 49–54). Additionally, intraassay variability has proven
to be low (23, 61), and with the ability to run a large number of
samples simultaneously, generating rapid (�24 h), quantita-
tive results, RT-QuIC is a fast, easy, and user-friendly assay
with potential for widespread application in CWD research
and monitoring.


While confirming its limitations, this study offers additional
support for the use of RAMALT as diagnostic tissue. There have
been a number of previous studies of elk demonstrating the
sensitivity of RAMALT compared to postmortem evaluation
(27, 37, 58), making this a potentially useful antemortem sam-
ple for understanding the epizootiology of the disease and for
management of captive herds in areas where CWD is endemic.
While lymphoid follicle counts in RAMALT biopsy specimens
have been shown to decline with age (62) and the sensitivity of
RAMALT is decreased in cases of early infection (25, 27, 58)
and in animals with specific PRNP alleles, these limitations
should not preclude the continued evaluation of RAMALT as
an antemortem testing tissue. Ultimately, shortcomings in sen-


TABLE 2 Summary of testing data for farmed and free-ranging elka


Group


No.
negative


No.
positive No. with IHC analysis of: No. with obex score of: No. tested byRT-QuIC


M F M F RAMALT RLN Obex
RLN�


Obex�


RLN�


Obex� 0 1 2 3 4 RAMALT


NB


KSU RML


Canada
132MM 26 26 18 22 33 37 35 5 3 5 3 2 10 20 33 15 14
132ML 14 10 1 3 1 4 1 3 0 3 1 0 0 0 1 0 0


RMNP
132MM NAc NA 4 4 4 4 0 0 NA 4 2b 2b


132ML NA NA 1 1 1 1 0 0 NA 1 0 0
a Ante- and postmortem RT-QuIC and IHC test results were highly correlative. Testing of RAMALT and nasal brushing (NB) samples also correlated highly with both the obex
score and the PRNP genotype at position 132. All animals positive by RAMALT testing were also positive by RLN IHC analysis, while some obex-positive animals were RLN
negative and vice versa. Neg, chronic wasting disease negative; Pos, chronic wasting disease positive; M, male; F, female.
b These positive samples were from a subpopulation of the overall sample population of free-ranging elk, and represented the only two positive elk for which nasal brushings were
acquired.
c NA, not available.
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sitivity may be overcome through continued development of
the RT-QuIC or similar assays—specifically, as progress is
made on amplification substrates that may enhance diagnostic
sensitivity. However, it should be acknowledged that current
and past studies indicate that detectable prions may not accu-
mulate in currently employed peripheral tissues from some
proportion of animals or until very late in the course of clinical
disease, and as a result, either IHC analysis or RT-QuIC may
perpetually fall short of a perfect sensitivity critical for use in a
screening assay prior to animal movement.


In the present study, the sensitivity of nasal brush sample
analysis was quite low compared to that of other antemortem
and postmortem sample analyses and to the apparently high
sensitivity reported with human Creutzfeldt-Jakob disease
(CJD) cases (48), which indicates that it is unsuitable for use in
CWD surveillance. Although the anatomic target of nasal
brush sampling—the rostral ethmoid turbinates—is a reported
site of olfactory epithelium in ruminants (63, 64), it is possible
that our sampling technique failed to appropriately collect
from this area without rhinoscopic assistance. Alternatively,
there may be a delay in the appearance of amplifiable PrPres in
olfactory epithelium, as has been suggested for RAMALT. On-
going studies may help further assess the quality of the olfac-
tory epithelium of cervids and define the kinetics of prion ac-
cumulation in nasal tissues. Despite the low sensitivity, the
correlation to the obex score (and thus the clinical stage of
disease) (31) should not be overlooked. We found the highest
sensitivity, 60%, in advanced cases of CWD in elk, with a steady
decline toward earlier, preclinical stages of disease. This likely
translates to the potential utility of nasal brush samples col-
lected for the diagnosis of CJD—in that preclinical screening of
individuals with a genetic predisposition for, or a history of
iatrogenic exposure to, prion diseases may not be as fruitful as
examination of individuals showing overt clinical symptoms.


FIG 3 Prion-seeded RT-QuIC amplification of RAMALT and nasal brush
samples. CBP6 acted as the positive control. The data are from elk 819 from
RMNP, which was ante- and postmortem IHC analysis positive for CWD.
Recombinant PrP, SHrPrP. Ct threshold, threshold cycle calculated as 10 stan-
dard deviations above the mean fluorescence of all of the samples through
cycles 2 to 8.
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Recently, additional large- and small-scale depopulation ef-
forts have been undertaken to reduce the impact of CWD in
captive and free-ranging cervid herds. In some cases, where the
incidence of CWD is likely to have been low, these efforts have


proven successful (65, 66). In many cases, however, depopula-
tion efforts were unable to control the spread of CWD in sus-
ceptible populations (67, 68). With the demonstrated link be-
tween PRNP alleles, susceptibility, and antemortem test


FIG 4 Prevalence of CWD in farmed elk PRNP 132 alleles based on RT-QuIC amplification of nasal brush (NB) samples, RAMALT biopsy (RB) specimens, or
postmortem (PM) IHC analysis. CWD was more prevalent in 132MM elk; higher sensitivities in RAMALT biopsy specimens and nasal brush analyses were also
observed in this genotype.


FIG 5 Associations of obex scores with antemortem testing and the genetic background of farmed elk. As obex scores increased, a greater proportion of positive
132MM animals was observed, along with a higher sensitivity observed through both nasal brush and RAMALT biopsy specimen analyses. NB, nasal brush
analysis by RT-QuIC; RB, RAMALT biopsy specimen analysis by RT-QuIC; GT, 132MM allele proportion among animals identified as CWD positive.
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sensitivity, a combination of antemortem testing, genetic
screening, and selective breeding in farmed herds may help
reduce the dependence on depopulation regimes. Future ante-
mortem test developments would prove critical in cases of
cervid trade, relocation, or reintroduction, in which case eu-
thanasia and postmortem testing are not an option. The unin-
tentional transfer of CWD between Canada and the Republic of
Korea, for example, might have been prevented if a perfectly
sensitive antemortem test had been available (7). CWD control
in free-ranging cervid herds presents a more complex problem
because of animal inaccessibility and seasonal migration. The
incorporation of antemortem testing strategies could be bene-
ficial, however, when prevalence rates are high or depopulation
efforts are contraindicated, as with protected herds. Despite the
lower sensitivity of antemortem samples compared to post-
mortem tissue collection, antemortem tests remain an impor-
tant tool for monitoring prevalence, mitigating spread of the
disease, and developing an expanded understanding of CWD
resistance.


In summary, we report the antemortem detection of prion
seeding activity by RT-QuIC in RAMALT and nasal brush samples
collected from CWD-positive elk. Seeded amplification results
from antemortem samples were comparable to those arrived at by
IHC analysis with common samples, though both were less sensi-
tive than postmortem testing. As has been reported previously, the
stage of clinical disease and the PRNP genotype can have a strong
influence on antemortem test sensitivity—a finding that could
directly translate to efforts to identify preclinical patients at risk of
CJD. Although significantly less sensitive than RAMALT biopsy
specimen testing, nasal brushing offers the benefits of ease of sam-
ple collection, reduced trauma, and simplicity in its use of dispos-
able equipment and sample processing. The employment of ante-
mortem sample collection and testing would be beneficial in
better understanding of CWD in cervids across North America,
especially as diagnostic techniques—including the RT-QuIC
assay—improve.
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Introduction 


The goal of the CWD Herd Certification Program (HCP) is to provide a consistent, 
national approach to control the incidence of CWD in farmed cervids and prevent the 
interstate spread of CWD. Achieving this goal will ultimately result in several important 
long-term outcomes, including: 


 
1) Healthy cervids (both farmed and wild populations) with a reduced risk of CWD. 


 
2) Increased confidence that HCP-certified herds are low risk for CWD infection. 


 
3) Strong trade of cervid animals and products (increased market confidence). 


 
4) Reduced risk of transmission from, and environmental contamination by, CWD- 


positive herds. 


The HCP is a cooperative effort between the Animal and Plant Health Inspection 
Service (APHIS), regulatory State animal health and wildlife agencies, and farmed 
cervid owners. APHIS coordinates with these State agencies to encourage cervid 
owners to certify their herds and comply with the CWD Herd Certification Program 
Standards. 


This goal is accomplished through the establishment of the national CWD herd 
certification program and interstate movement requirements for CWD-susceptible 
cervids found in title 9 of the Code of Federal Regulations (CFR) parts 55 and 81. 
These regulations are written as performance-based regulations that describe the 
legally required outcomes. 


The Program Standards provide detailed descriptions of acceptable methods for 
complying with the legal requirements in 9 CFR parts 55 and 81: 


 
Part A, Herd Certification Program, describes acceptable methods to meet the 
minimum requirements to certify farmed cervid herds for interstate movement. 


 
Part B, Guidance on Response to CWD, describes acceptable methods to meet the 
minimum requirements to respond to the finding of CWD in farmed cervid herds. 


 
The methods in these Program Standards have been approved by the APHIS 
Administrator. Alternatively, States may propose other methods/approaches to meet the 
regulatory requirements. These alternative proposals should be submitted in writing to 
APHIS for approval. States may also have additional or stricter requirements that 
exceed the minimum requirements described in the CWD regulations and do not need 
to be submitted in writing. 


These Program Standards will be reviewed regularly by APHIS and, as appropriate, 
representatives of the cervid industry and State and Federal agencies. A notice will be 
published in the Federal Register to inform stakeholders of any revisions APHIS plans 
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to the Program Standards. 
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Definitions 


Accredited Veterinarian: A veterinarian approved by the Administrator in accordance 
with 9 CFR part 161 to perform functions required by cooperative State-Federal disease 
control programs specified in title 9 CFR. 


 
Administrator: The Administrator of the Animal and Plant Health Inspection Service, or 
any person authorized to act for the Administrator. 


 
Animal: Any farmed or captive deer, elk, or moose. 


Animal Identification Number (AIN): A numbering system for the official identification 
of individual animals in the United States that provides a nationally unique identification 
number for each animal. The AIN consists of 15 digits with the first 3 being the country 
code (840 for the United States or a unique country code for any U.S. territory that has 
such a code and elects to use it in place of the 840 code). 


Animal and Plant Health Inspection Service (APHIS): The Animal and Plant Health 
Inspection Service of the United States Department of Agriculture. 


Annual Removal Rate: All adults (12 months or older) removed or lost from 
inventory for any reason since the previous annual inventory. For example: If 100 
animals were on the previous year inventory, and 80 of the same animals are on the 
current inventory is equal to a 20% annual removal rate.  ((100-80)/100)=20% 


APHIS Employee: Any individual employed by APHIS who is authorized by the 
Administrator to do any work or perform any duty in connection with the control and 
eradication of disease. 


Approved State: A State determined by the Administrator to have an Approved State 
CWD Herd Certification Program per 9 CFR part 55. 


Approved State CWD Herd Certification Program: A program operated by a State 
government for certification of cervid herds with respect to CWD the Administrator has 
determined meets the requirements of 9 CFR part 55. 


Approved Laboratory: A diagnostic laboratory approved by the Administrator to 
conduct official tests for CWD in accordance with 9 CFR 55.8. 


Assistant District Director (AD): The APHIS veterinary official assigned by the 
Administrator to supervise and perform the official APHIS animal health work in the 
APHIS District and corresponding State or States. 


Certified Herd: A  herd that has enrolled in a Herd Certification Program and has 
attained Certified status as defined in 9 CFR part 55.  
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Certified CWD Sample Collector: An individual who has completed appropriate 
training and is certified by his or her State to perform collection, submission, and 
preservation of samples for CWD testing in farmed cervids. 


 


Cervid: All members of the family Cervidae and hybrids, including deer, elk, moose, 
caribou, reindeer, and related species. For the purposes of this document, the term 
“cervid” refers specifically to cervids susceptible to CWD. These are animals in the 
genera Odocoileus, Cervus, Alces, and their hybrids, i.e. deer, elk, and moose. 


 
NOTE: APHIS proposes to amend the CFR in the future by removing the list of 
susceptible species from the definition of “cervid” and instead listing the genera 
APHIS considers susceptible to CWD. In anticipation of this change, we are 
adding a definition of “CWD-susceptible cervid species” to this revision of the 
Program Standards.These changes will give APHIS more flexibility to change the 
list of species considered susceptible to CWD as evidence becomes available. 


 
Chronic Wasting Disease (CWD): A transmissible spongiform encephalopathy of 
cervids. Clinical signs in affected animals include, but are not limited to: Loss of body 
condition, behavioral changes, excessive salivation, increased drinking and urination, 
depression, and eventual death. 


 
Commingled, Commingling: Animals are commingled if they have direct contact with 
each other, have less than 10 feet of physical separation, or share equipment, pasture, 
or water sources/watershed (i.e., indirect contact). Animals are considered to have 
commingled if they have had such contact with a CWD-positive animal or contaminated 
premises within the last 5 years. 


  
CWD-Exposed Animal: An animal that is part of a CWD-positive herd, or that has been 
exposed to a CWD-positive animal or contaminated premises within the previous 5 
years. 


 
CWD-Exposed Herd: A herd in which a CWD-positive animal has resided within 5 
years prior to that animal’s diagnosis with CWD, as determined by an APHIS employee 
or State representative.  


 
CWD Herd Certification Program: This program, established in 9 CFR part 55. 


 
CWD-Positive Animal: An animal that has had a diagnosis of CWD established 
through official confirmatory CWD testing conducted by the National Veterinary Services 
Laboratories (NVSL). 


 
CWD-Positive Herd: A herd in which a CWD-positive animal resided at the time it was 
diagnosed which has not been released from quarantine. 
 


CWD-Susceptible Cervid Species: APHIS identifies CWD-susceptible species based 
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on scientific evidence of natural infection or experimental infections through intranasal 
and/or oral routes. This includes animals in the genera Odocoileus, Cervus, and Alces 
and their hybrids, i.e. deer, elk, and moose. Specifically, the following are considered to 
be susceptible to CWD: White-tailed deer (Odocoileus virginianus), mule deer 
(Odocoileus hemionus), black-tailed deer (Odocoileus hemionus columbianus), and any 
associated subspecies. It also includes North American elk or wapiti (Cervus 
canadensis), red deer (Cervus elaphus), and Sika deer (Cervus nippon). 


 
NOTE: APHIS proposes to amend the definition of “cervid” in the CFR in the near 
future by removing the list of susceptible species from the definition. To 
accommodate this future change, we are adding the definition of “CWD- 
susceptible cervid species” to this revision of the Program Standards. In the 
future, APHIS anticipates adding the genera Rangifer and Muntiacus to the list of 
CWD-susceptible species when the CFR is amended. 


CWD-Suspect Animal: An animal for which an APHIS employee or State 
representative has determined that unofficial CWD test results, laboratory evidence, or 
clinical signs suggest a diagnosis of CWD, but for which official laboratory results have 
been inconclusive or not yet conducted. 


 
CWD-Suspect Herd: A herd for which unofficial CWD test results, laboratory evidence, 
or clinical signs suggest a diagnosis of CWD, as determined by an APHIS employee or 
State representative, but for which official confirmatory laboratory results have been 
inconclusive or not yet conducted. 


 


Deer, Elk, and Moose: All animals in the genera Odocoileus, Cervus, Alces, and 
hybrids of these species. 


 


Deputy Administrator: The Veterinary Services (VS) Deputy Administrator or any 
other official to whom the Administrator has delegated authority to act as the Deputy 
Administrator. 


 
Designated CWD HCP Coordinator: The epidemiology officer designated by the State 
to coordinate CWD HCP activities in the State, in accordance with 9 CFR 55.23. The 
coordinator may be a State representative selected by the State or an APHIS employee 
identified in consultation with APHIS. 


 


Enrollment Date: The enrollment date for any herd that joins the CWD Herd 
Certification Program after August 13, 2012 will be the date the herd is approved for 
participation unless an exception listed in 9 CFR 55.22(a)(1) applies. 
 
Enrolled Herd: A herd that has enrolled in a Herd Certification Program and met 
the minimum requirements defined in 9 CFR part 55. 
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Epidemiologically-Linked Herd: Herds are epidemiologically-linked if the 
investigation determines that the CWD-exposed animal(s) have resided with a CWD-
positive animal  within 5 years prior to the diagnosis of CWD in the positive herd or 
from the identified date of entry of CWD into the positive herd and have since moved 
to or through other herds, Those herds are then considered to be epidemiologically 
linked.  An Epidemiological–linked herd can be a Trace-back Epi-linked, Trace-
forward Epi-linked or Pass-through Epi-linked. 
 
Farmed or Captive: Privately or publicly maintained, or held for economic or other 
purposes, within a perimeter fence or confined area, or captured from a free-
ranging population for interstate movement and release. 


 
Herd: One or more animals that are: 
1) Under common ownership or supervision and are grouped on one or more parts of 


any single premises (lot, farm, or ranch) or 
2) All animals under common ownership or supervision on two or more premises which 


are geographically separated but on which animals have been interchanged or had 
direct or indirect contact with one another (i.e. commingled). 


 


Herd Inventory: A herd owner’s written or electronic record of all of the animals 
belonging to a herd including each animal’s species, date of birth, age, sex, date of 
acquisition and source (for animals not born into the herd), date of disposal and 
destination (for animals removed from the herd), and all individual identification 
numbers (from tags, tattoos, electronic implants, etc.). A physical herd inventory refers 
to the process by which an APHIS employee, State representative, or accredited 
veterinarian reconciles a herd owner’s records with the animals and their identifications 
physically present in the herd. 


Herd Plan: A written herd and/or premises management agreement developed by 
APHIS in collaboration with the herd owner, State representatives, and other affected 
parties. The herd plan will not be valid until it has been reviewed and signed by the 
Administrator, the State representative, and the herd owner. A herd plan sets out the 
steps to be taken to control spread of CWD from a CWD-positive herd, to control the 
risk of CWD in a CWD-exposed or CWD-suspect herd, or to prevent introduction of 
CWD into that herd or any other herd. A herd plan will require specified means of 
identification for each animal in the herd; regular examination of animals in the herd by 
a veterinarian for clinical signs of disease; reporting to a State or APHIS representative 
of any clinical signs of a central nervous system disease or chronic wasting condition in 
the herd; maintaining records of the acquisition and disposition of all animals entering or 
leaving the herd, including the date of acquisition or removal, name and address of the 
person from whom the animal was acquired or to whom it was disposed; and the cause 
of death, if the animal died while in the herd. 


 


A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular circumstances of the herd and its 
premises, including but not limited to depopulation of the herd, specifying the time for 
which a premises must not contain cervids after CWD-positive, -exposed, or –suspect 
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animals are removed from the premises; fencing requirements; selective culling of 
animals; restrictions on sharing and movement of possibly contaminated livestock 
equipment; premises cleaning and disinfection requirements; or other requirements. A 
herd plan may be reviewed and changes to it suggested at any time by any party 
signatory to it, in response to changes in the situation of the herd or premises or 
improvements in understanding the nature of CWD epidemiology or techniques to 
prevent its spread. The revised herd plan will become effective after it is reviewed by 
the Administrator and signed by the Administrator, the State representative, and the 
herd owner. 


 
Herd Status: The status of a herd assigned under the CWD Herd Certification Program 
in accordance with 9 CFR 55.24. Herd status is based on the number of years of 
monitoring without evidence of the disease and any specific determinations that the 
herd has contained or has been exposed to a CWD-positive, -exposed, or -suspect 
animal. 


 
Hunt Facility: A privately owned ranch or other premises selling commercial hunts. 


 


Limited Contact: Any brief, incidental contact between cervids from different herds 
such as occurs in sale or show rings and alleyways at fairs, livestock auctions, sales, 
shows, and exhibitions. Limited contact does not include penned animals having less 
than 10 feet of physical separation or contact through a fence; or any activity where 
uninhibited contact occurs such as sharing an enclosure, a section of a transport 
vehicle, sharing equipment, food, or water sources; or contact with bodily fluids or 
excrement.  


 
Location-Based Numbering System: The location-based number system combines a 
State- or Tribal-issued location identification (LID) number or a premises identification 
number (PIN) with a producer’s unique livestock production numbering system to 
provide a nationally unique and herd unique identification number for an animal. 


 
Official Animal Identification: A device or means of animal identification approved for 
use by APHIS to uniquely identify individual animals. Examples of approved official 
animal identification devices are listed in 9 CFR 55.25. The official animal identification 
must include a nationally unique animal identification number that adheres to one of the 
following numbering systems: 
1) NUES (the CWD program allows the use of either the eight-character or nine 


character format for cervids); 
2) AIN; 
3) Premises-based number system, which combines an official PIN with a producer’s 


livestock production numbering system (both must appear on the official tag) to 
provide a unique identification number; or 


4) Any other numbering system approved by the Administrator for the identification of 
animals in commerce. 
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Official CWD Test: Any test for the diagnosis of CWD approved by the Administrator 
and conducted in a laboratory approved by the Administrator in accordance with 
9 CFR 55.8. 


 
Owner: An individual, partnership, company, corporation, or other legal entity that has 
legal or rightful title to an animal or herd of animals. 
 
Pass -through Epi-linked Herd: A herd in which a CWD-exposed animal has resided 
within the last 5 years but no longer resides. 


Premises: A location where livestock or poultry are housed or kept. 
 


Premises identification number (PIN): A nationally unique number assigned by a 
State, Tribal, and/or Federal animal health authority to a premises that is, in the 
judgment of the State, Tribal, and/or Federal animal health authority, a geographically 
distinct location from other premises. The premises identification number is associated 
with an address, geospatial coordinates, and/or location descriptors which provide a 
verifiably unique location. The premises identification number may be used with a 
producer’s own livestock production numbering system to provide a unique identification 
number for an animal. It may also be used as a component of a group/lot identification 
number. The premises identification number may consist of: 
1) The State’s two-letter postal abbreviation followed by the premises’ assigned 


number or 
2) A seven-character alphanumeric code, with the right-most character being a check 


digit. The check digit number is based on the ISO 7064 Mod 36/37 check digit 
algorithm. 


 
Quarantine (or Hold Order): An order issued by a State restricting movement of 
animals from or onto a premises for a given period of time. 


 
State Representative: A person regularly employed in the animal health work of a 
State and who is authorized by the State to perform the function involved. This could 
include a wildlife agency official. 


 
Status Date: The day, month, and year on which the respective State or APHIS 
employee approves a change in the status of a herd in regard to CWD. 


 


Suspect Positive CWD Test: The result of an approved CWD test conducted at an 
approved laboratory in which the presumptive identification of abnormal protease 
resistant prion protein (PrPres) has been detected in the tissue samples and that result 
must be confirmed positive by NVSL. 


 


Suspended Status: A temporary status given to a herd that is being epidemiologically 
assessed for CWD-exposure. 
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Veterinary Services (VS): The APHIS unit authorized to conduct prevention, control, 
and eradication programs for diseases of livestock and poultry. 
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Part A. Herd Certification Program 


1. State Participation 


1.1 Participating Approved State: Application and Requirements 


States must submit an application, including a completed VS Form 11-2 and supporting 
documentation, describing their ability to meet the national CWD HCP requirements. In 
reviewing a State’s eligibility to be designated as an Approved State, the Administrator 
or designee will evaluate the State statutes, regulations, and policies pertaining to the 
State agency responsible for farmed or captive cervids, as well as relevant reports and 
publications of the State animal health and/or wildlife agencies. The Administrator or 
designee will also review a written statement from the State representative describing 
their CWD control and cervid herd certification activities in farmed or captive cervids. 
When assessing whether the State program qualifies, the Administrator or his or her 
designee determines whether the State: 


 
1) Has the authority, based on State law or regulation, to quarantine and restrict 


intrastate movement of all CWD-positive, CWD-suspect, and CWD-exposed 
animals. 


 
2) Has the authority, based on State law or regulation, to require the prompt 


reporting of any animal suspected of having CWD; and to forward test results for 
any animals tested for CWD to APHIS employees and State representatives. 


 
3) Has signed a Memorandum of Understanding (MOU) with APHIS that delineates 


the respective roles of each party in CWD HCP implementation. A link to the 
MOU template can be found in Appendix I. 


 
4) Has placed all known CWD-positive, CWD-exposed, and CWD-suspect animals 


and herds under movement restrictions, allowing movement only for destruction 
with appropriate carcass disposal, or under permit. 


 
5) Has effectively implemented policies to: 


 
A. Promptly investigate all animals reported as CWD-suspect animals within 7 


business days of official notification to the State. 
 


B. Designate herds as CWD-positive, CWD-exposed, or CWD-suspect and 
promptly restrict movement of animals from such herds after an APHIS 
employee or State representative determines that the herd contains or has 
contained a CWD-positive animal. 


 
C. Remove herd movement restrictions only after completion of a herd plan. 
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D. Conduct an epidemiological investigation of CWD-positive, CWD-exposed, 
and CWD-suspect herds that includes the designation of suspect and 
exposed animals in accordance with 9 CFR part 55 and Part B of these CWD 
Program Standards). 


 
E. Initiate and conduct epidemiological investigations to trace movements of 


CWD-positive animals and CWD-exposed animals in affected herds.   
 


F. Report, within 45 calendar days following notification of a CWD-positive 
animal, any out-of-State traces to the appropriate State representative and 
APHIS employee. 


 
G. Conduct epidemiological investigations on trace movements based on 


slaughter sampling. Investigation should be initiated promptly following 
notification of a CWD-positive animal at slaughter. 


 


6) Effectively monitors and enforces State quarantines or hold orders and State 
reporting laws and regulations for CWD, documenting any noncompliance with 
quarantines, hold orders, or reporting. 


 
7) Has designated at least one State representative to coordinate CWD HCP 


activities in the State. 
 


8) Has programs to educate those engaged in the interstate movement of farmed or 
captive cervids regarding the identification and recordkeeping requirements of 
9 CFR part 81. 


 
9) Requires, based on State law or regulation, official identification of all animals in 


herds participating in the CWD herd certification program, effectively enforces 
this requirement, and documents any noncompliance with this requirement. 


 
10) Maintains the following information in a State database recognized by the 


Administrator as meeting the following data requirements in an accurate and 
timely manner: 


 
A. Premises information, assigned premises numbers, and owner information 


(location, address, and contact information) for all farmed or captive cervid 
herds participating in the CWD HCP in the State. 


 


B. Program status of all enrolled herds. 
 


C. Any restrictions to herd statuses including designation as a CWD-positive, 
exposed, suspect or epidemiologically linked to a positive herd. 


 
D. All program actions such as changes to herd status, depopulation, and 


adoption of herd plans. 
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E. Individual animal information on all farmed or captive cervid herds 
participating in the CWD HCP in the State. 


 
F. Individual animal information on all out-of-State farmed or captive cervids to 


be traced. 
 


11) Requires that tissues from all CWD-exposed and suspect animals from affected 
herds that die or are depopulated or are otherwise killed be submitted to a 
laboratory authorized by the Administrator to conduct official CWD tests. 


 
12) Requires appropriate disposal of the carcasses of CWD-positive, CWD-exposed, 


and CWD-suspect animals. 
 


13) Enforces all testing and disposal requirements, and documents any 
noncompliance. 


 


14) Ensures that herds comply with program requirements including physical herd 
inventories at least every 3 years, annual herd and premises inspections, and 
verification of required CWD surveillance. 


 
1.2 Provisional Approval 


 
Provisional approval may be granted to States that do not meet all the national CWD 
HCP minimum requirements on application to the program. APHIS and the State will 
work to develop a plan with an appropriate time frame to meet program requirements. 


 
1.3 Annual HCP Reports from Approved States 


 
Comprehensive annual reports of HCP status and activities of enrolled herds are 
provided to the respective APHIS District Field Office for review and endorsement for 
the year beginning July1 through June 30. The report will be submitted along with an 
application for Chronic Wasting Disease HCP approval, renewal or reinstatement of a 
state (VS Form 11-2).The annual report and VS 11-2 will be reviewed and signed by the 
Assistant Director and a designated State representative and submitted to the Cervid 
Health program staff. The reports will be used to monitor compliance with HCP program 
requirements and disease control efforts in Approved States. 


 
The Cervid Health Program staff will provide guidance to States on annual reporting 
formats prior to the end of the reporting period. The following data will be included in 
the Annual HCP reports: 


 
1) Enrolled herds–by State and certification status, species, number of animals in 


each herd, and number inspected. 
 


2) CWD samples and tests–number of animals tested during the reporting period, 
species, herd type (breeder, hunting operation, etc.) and test results. CWD- 
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positive herds–under quarantine, depopulated and released from quarantine, not 
under quarantine, under herd plans, number of animals in each herd. 


 
3) CWD-exposed herds–under quarantine, depopulated and released from 


quarantine, not under quarantine, under herd plans, number of animals in each 
herd. 


 
4) Epidemiological information–Intrastate and interstate trace animal movements of 


CWD-exposed animals initiated, pending, and completed. 
 


1.4 Review of Approved State HCP 
 


In addition to annual review of HCP reports, APHIS may also periodically review an 
Approved State’s CWD HCP program. States may be reviewed on request by APHIS or 
the Approved State. Review activities may include: 


 


1) Evaluating State program activities to verify compliance with Federal 
requirements and identifying opportunities for program improvement. 


 
2) Evaluating enrolled herd owner compliance with HCP requirements including 


reviewing laboratory reports, herd inventories, surveillance sampling, and other 
records and documents. 


 
3) Reviewing reports and records related to epidemiological investigations of CWD- 


positive, CWD-exposed, or CWD-suspect herds. 
 


4) Assessing compliance and completeness of data entered into an approved State 
database. 


 
5) Conducting site visits as necessary. 


 
APHIS will issue a summary report to the Approved State that will include the findings of 
the review including recommendations to achieve compliance with the National HCP 
Program or to improve the overall effectiveness and efficiency of the program in the 
State. APHIS will work with States to develop a plan to respond to the findings, and a 
specified period of time to complete any proposed actions. 


 
1.5 Withdrawal of State Approval 


 


APHIS may withdraw State approval if the State’s action plan to achieve compliance is 
not completed or not completed during the specified period of time agreed on by APHIS 
and the State. The State may reapply for State approval once they can meet all the 
national CWD HCP minimum requirements. 
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2. Herd Participation 
 


2.1 Participating Herd: Requirements for Enrollment 
 


The requirements for participation in the national CWD HCP are found in 9 CFR part 55 
subpart B. 


 
1) Herd owners already participating in an Approved State CWD HCP will maintain 


the same enrollment date for the National CWD HCP as the first date that the 
herd participated in the Approved State program. 


 
2) Herd owners enrolled in the Approved State CWD HCP agree to maintain their 


herds in accordance with the following requirements: 
 


A. Each animal in the herd must be identified before reaching 12 months of age 
using means of identification described in Section A 3.2 of these Program 
Standards. 


 
B. The herd premises must have perimeter fencing adequate to prevent ingress 


or egress of cervids. This fencing must comply with any applicable State 
regulations, and follow the guidance provided in Section A 4 of these Program 
Standards. 


 
C. The owner must immediately report all deaths of farmed or captive cervid 


aged 12 months or older (including animals killed on premises maintained for 
hunting, and animals sent to slaughter) to a State or to an APHIS employee.. 
However, State representatives or APHIS employees may approve mortality 
reporting schedules other than immediate notification when herd conditions 
warrant it in the opinion of both APHIS and the State. 


 
D. Carcasses of animals must be made available for tissue sampling and testing 


in accordance with instructions from the State representative or APHIS 
employee. 


 
E. Herd inventory records should be updated and reconciled at least annually 


and submitted to the Approved State representative. 
 


F. The owner must immediately report from time of discovery any animals that 
escape, disappear, or are otherwise missing from the premises to a State 
representative or an APHIS employee. States may routinely allow up to 72 
hours for reporting such incidents. This also may allow time for the herd 
owner to recapture the animal and work with the Approved State for 
decisions on disposition of the animal or animals. Likewise, entry of any wild 
cervids into the facility should also be reported as above. 
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G. Records, including a complete inventory of animals, must be kept in 
accordance with Section A 3.3 of these Program Standards. Herd owners 
must make animals and records available to accredited veterinarians, APHIS 
employees, or State representatives for inspection. Owners are responsible 
for assembling, handling, and restraining animals for physical herd inventories 
or other inspections under conditions that will allow the accredited 
veterinarian, APHIS employee, or State representative to safely read all 
identification on the animals. The owners are responsible for the costs that 
may be incurred to present the animals for inspection and must agree that 
any liability or injury to the animals during handling rests with the owner. 


 
Farmed cervids commingled (see definition) with other farmed cervids 
assume the status of the lowest program status animal in the group. If an 
owner wishes to maintain two or more separate herds (see definition), he or 
she must maintain separate herd inventories, records, working facilities, water 
sources, equipment, and land use. There must be a buffer zone or 
geographic zone of at least 30 feet between the perimeter fencing around the 
separate herds, and no commingling of animals may occur. Movement of 
animals between herds must be recorded as if they were separately owned 
herds. 


 
H. New animals may be introduced into the herd only from other herds enrolled 


in the CWD herd certification plan and under the conditions outlined in 
Section A 2.3. 


 
Failure to comply with any of the listed HCP requirements will affect the herd status and 
could result in suspension or removal from the national CWD HCP. 


 
2.2 Herd Owner Enrollment and Advancement 


The enrollment date will be the day, month, and year in which an owner’s herd is 
officially enrolled in the HCP. This date is important because it will be used to calculate 
when herds may advance to a higher herd status under the HCP after completing 
successive years without CWD being diagnosed in the herd. For a herd that only adds 
animals from herds with the same or greater status, the enrollment and status dates will 
remain the same. However, if a herd adds animals from a herd with a lesser status the 
enrollment and status dates for the receiving herd will reflect the lowest status date. The 
enrollment date is a fixed date, while the status date may change based on herd 
additions or status progress. 


 


When initially enrolled in an Approved State CWD HCP all herds will be placed in First 
Year status. Each year, on the anniversary of the enrollment date or status date 
(whichever is later) of meeting the HCP requirements, the herd status is upgraded by 1 
year; i.e., Second Year status, Third Year status, Fourth Year status, and Fifth Year 
status. After 5 continuous years of compliance (the end of the Fifth status year) with no 
findings of CWD in the herd, the herd status is changed to Certified. The herd remains 
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in Certified status as long as continuous enrollment is maintained in the program and 
the herd continues to meet all of the program requirements. Enrolled herds that have 
achieved Certified status are eligible to move interstate in accordance with 9 CFR 81.3. 


 
Herds that are established and sourced solely from other Certified herds will be enrolled 
as Certified herds and must continue to demonstrate compliance with program 
requirements to maintain Certified status. 


 
Eligibility for advancement from one status to the next is based on compliance with 
program requirements, including the submission of surveillance samples. Should the 
herd owner not be in compliance with 9 CFR part 55, State representatives and APHIS 
employees may withhold advancement, lower, suspend, or revoke the status. 


 
2.3 Additions of Animals to a Herd: Effects on Status 


 


A herd may add animals from herds with the same or a greater status in the national 
CWD HCP with no negative impact on the status of the receiving herd. 


 
If animals are acquired from a herd with a lesser status, the receiving herd reverts to the 
lower status. If a herd participating in the program acquires animals from a 
nonparticipating herd, the receiving herd reverts to First Year status with a new status 
date listed as the date of acquisition of the animal. The enrollment date in the national 
CWD HCP would remain unchanged but the herd status level would be modified (and 
modification date recorded). 


 
If a herd acquires animals from herds with a lower or nonparticipating status, the owner 
must notify a State representative or APHIS employee within 5 business days of such 
acquisition. New herds assembled from multiple sources will be assigned the status 
date of the lowest status herd. 


 
Other sources of equivalent or higher status animals may include cervid herds enrolled, 
at an appropriate level, from an CWD HCP in another country where APHIS recognizes 
the HCP to be at least equivalent to the APHIS national CWD HCP. 


 
2.4 Additions of Genetic Material (Germplasm) to a Herd: Effects on Status 


 


There is currently no scientific evidence that germplasm may transmit CWD. 
 


2.5 Inspections and Inventories 
 
Inspections and physical herd inventories ensure herd compliance with HCP 
requirements. Herds may not advance in status until the annual inspections have been 
completed, submitted, reconciled, and approved. Inspections are performed by a State 
official, an APHIS employee, or an accredited veterinarian. Inspections are conducted 
annually and physical herd inventories are conducted at least every 3 years.  
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The inspector will: 
 
At the Initial Inspection: 


 Visually observe each cervid, and the herd as a whole, for signs of CWD. 


 Verify and record the two unique animal identification numbers for each 
individual, one of which is a nationally unique official animal identification 
present on the date the herd is initially enrolled in the CWD HCP.   


 The herd inventory must be performed not more than 12 months prior to the 
herd’s date of enrollment. 


 Confirm that the perimeter fencing is adequate to prevent ingress and egress of 
cervids, is at a minimum 8 feet high, structurally sound, in good repair, and 
complies with any applicable State regulations. 


 
At the Annual Inspection: 


 Must be conducted 11 to 13 months after the last inspection. 


 The herd is visually observed for signs of CWD. 


 Records are examined for completeness and accuracy. 


 The herd inventory must be reconciled with the previous year’s inventory and 
all dispositions and acquisitions must be documented. 


 Verify that all sampling requirements have been met. If not, then document 
missed or poor quality samples and describe action recommended. 


 Inspect the perimeter fencing and document repairs if needed. 
 


At the Physical Herd Inspection:  


 Conducted no more than 3 years after the last complete physical herd 
inventory. 


 In addition to the items listed under the annual inspection, all identification will 
be visually verified and matched to the herd’s written or electronic records. 


 Animals may be temporarily gathered in pens or other means used for viewing. 
Any animals in which ID cannot be visually inspected will need some form 
of restraint for confirmation.  


 
2.6 Loss of Certification Status 


 
Herds will lose national herd certification status when the Administrator or a 
designee, in consultation with the respective Approved State representative, 
determines that the herd owner failed to comply with the program requirements. 


 
2.7 Relocation of a Herd 


 
If a herd moves, either within a State or to another State, it must meet all Approved 
State intrastate or Federal interstate movement requirements. In addition, the 
appropriate State representative or APHIS employee administering the Federal CWD 
rule should be notified of the relocation within 30 days. 
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2.8 Cancellation of Participation 


Mandatory Cancellation 


The Administrator, in concurrence with the Approved State, may cancel the enrollment 
of a herd by giving written notice to the herd owner. The Administrator may cancel 
enrollment after determining that the herd owner failed to comply with any HCP 
requirements. 


 


Before enrollment is canceled, an Approved State representative or an APHIS 
employee will inform the herd owner of the reasons for the proposed cancellation and of 
the 10-day appeal deadline. The herd owner may appeal the proposed cancellation in 
writing to the Administrator within 10 business days after being notified. The appeal 
must include all of the reasons and supportive evidence with documentation needed to 
challenge the proposed cancellation. The Administrator may grant or deny the appeal in 
writing as promptly as circumstances permit, stating the reason for his or her decision. 
If there is a conflict as to any material fact, a hearing will be held to resolve the conflict. 
The Administrator sets the rules of practice concerning the hearing. 
 
In the event of cancellation, the herd owner may reapply to enroll in the national CWD 
HCP but will not reach Certified status until 5 years after APHIS approves the herd 
owner’s new application for enrollment regardless of the status of the animals in the 
herd. 
 
Voluntary Cancellation 
 


An owner may decide to cancel participation in the CWD HCP at any time unless 
otherwise required by State regulations or a signed herd plan. The cancellation should 
be in writing to a State representative or APHIS employee. Owners who voluntarily 
cancel their participation may re-enroll at any time as a First-Year status herd and will 
receive a new enrollment and status date. 
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3. Registration, Identification, and Recordkeeping 
 


The regulatory authority for registration, recordkeeping, and identification for each 
animal within enrolled herds is found in 9 CFR 55.23. 


 
3.1 Premises Identification 


 
All participating premises must have a unique Premises Identification Number (PIN). 


 
3.2 Animal Identification 


 
In accordance with 9 CFR 55.25, all animals in the herd must be identified with two 
unique animal identification numbers for each individual. One of these animal 
identifications must be a nationally unique official animal identification. 


 


The official animal identification must be a device using an APHIS-approved animal 
identification numbering system that uniquely identifies individual animals. Information 
on official animal identification and devices can be found on the APHIS Traceability 
Web site. 


 


The official animal identification device must be approved by APHIS, and must be a 
legible ear tattoo, tamper-resistant ear tag, electronic implant, legible flank tattoo, or 
other approved device. If a microchip is used and the animals are slaughtered under 
State or Federal meat inspection it should be used in compliance with applicable State 
or Federal regulations. 


 
The official animal identification must be linked to that animal and herd in a State 
database. The second animal identification must be unique for the individual 
animal within the herd and also must be linked to the same animal and herd in the 
State database. The unique Animal Identification Number may be used on two 
separate identification devices on the same animal to fulfill the identification 
requirements if desired. 


 
Natural additions to the herd must be identified before 12 months of age. However, all 
animals regardless of age must be properly identified as described in this section to 
move interstate. 


 


If, at the time of enrollment in the Approved State CWD HCP, identification of animals in 
a herd does not meet the above criteria, the herd owner must bring the herd and animal 
identifications into compliance as soon as possible on a schedule specified by the State 
representative or APHIS employee. 


 
APHIS recommends that all animal identification devices be visible on the animal from 
an appropriate distance to allow visual verification of the identification number on the 
device without animal restraint. Any animals in which identification cannot be visually 
inspected will need some form of restraint for confirmation during physical herd 
inventories. 



https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf

https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf
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All animals from enrolled herds that are sent to hunt facilities must retain official 
identification for surveillance testing. 


 
In accordance with 9 CFR 86.4, removal of official identification devices is prohibited 
except at the time of slaughter, at any location upon the death of an animal, or as 
otherwise approved by the State or Tribal animal health official, or a VS Assistant 
Director when a device needs to be replaced. 


 
The Food and Drug Administration (FDA) Center for Veterinary Medicine regulates the 
marketing of implantable transponder devices (electronic identification devices/EID) for 
use in animals. Please contact the FDA or the manufacturer or distributor for information 
on approved EIDs. USDA’s Food Safety and Inspection Service (FSIS) should be 
contacted regarding anatomic placement of the EIDs in animals that may be presented 
for slaughter in official slaughter facilities to determine if these devices pose a potential 
physical food safety hazard. 


 
3.3 Owner Records: Herd Inventory 


 
Each owner must maintain a current complete herd inventory which must include, at a 
minimum, the following information and records for each animal: 


 
1) All identification devices (tags, tattoos, electronic implants, etc.). 


 
2) Age. 


 
3) Species. 


 
4) Sex. 


 
5) The date of acquisition and source of each animal that was not born into the herd 


(owner name, city, State). 
 


6) The date of removal and destination of any animal removed from the herd (owner 
name, city, State). 


 


7) Birth date. 
 


8) Date of death (and cause, if known) for animals dying within the herd. 
 


9) Date of CWD sample submission, submitter, owner, premises, and animal 
information, and official CWD test results from NVSL or approved laboratory for 
samples required by the program. 


 
All records, electronic or written, must be kept for 5 years after the cervid has left the 
herd or has died. Records must be made available to an APHIS employee or State 
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representative at their request and presented at the time of each annual inspection or 
inventory. 
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4. Fencing Requirements 
 


The regulatory authority for fencing requirements of enrolled herds is found in 
9 CFR 55.23(b)(2). Fencing alone does not delineate individual herds, which must be 
separated by a distance of 30 feet or greater, as described in 9 CFR 55.23(b)(5). 


 
APHIS considers perimeter fencing with the following characteristics to be adequate to 
prevent ingress or egress of cervids: 


 
1) Structurally sound. 


 


2) Maintained in good repair. 
 


3) Of sufficient construction to contain the animals. 
 


4) Compliant with any other existing State regulations or requirements. 
 


NOTE: For herds established after the effective date of the CWD rule (August 13, 
2012), the fence should be a minimum of 2.4 meters (8 feet) high. 


 
Cervid producers enrolled in the HCP may voluntarily elect to use additional barriers 
and/or other biosecurity measures to minimize escapes and/or to mitigate disease 
transmission risks associated with direct contact between free-ranging and farmed 
cervids. 


 
State representatives have the discretion to require the use of additional barriers and/or 
other biosecurity measures deemed necessary to mitigate the risks of CWD 
transmission. 


 
In the case of CWD-positive, suspect, exposed, and  epi-linked herds, APHIS and the 
State representative will assess the risk of CWD transmission between farmed and 
free-ranging cervids on a case-by-case basis. They may include requirements for 
additional barriers and/or other biosecurity measures deemed necessary to mitigate 
the risks of CWD transmission in the herd plan. 
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5. Surveillance and Sampling 
 


The regulatory authority for surveillance and sampling of animals in enrolled herds is 
found in 9 CFR 55.23(b)(3). 


 
To achieve certified status, farmed cervid herds must conduct CWD 
surveillance on all deaths of cervids aged 12 months or older, including 
animals in the enrolled herd, animals that are slaughtered on premises or 
at a slaughter establishment, and animals from an enrolled breeding herd 
that moves to a hunt facility under the same ownership for at least 5 
consecutive years, unless the herd owner purchases or assembles a herd 
of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 


 
If the enrolled herd does not have any animal deaths meeting surveillance criteria for 
the year, the herd is considered to be in compliance with surveillance requirements for 
the year. 


 
5.1 CWD-Suspect Animals 


 
The owner must immediately report to a State representative, accredited veterinarian, or 
an APHIS employee all suspected cases of CWD. These are to include any animal 
exhibiting signs of a neurological or wasting disease as described below. These animals 
should be euthanized or closely monitored until death and the carcasses must be made 
available for tissue sampling and testing. Clinical CWD suspects that die or are 
euthanized should be tested for CWD regardless of age. Animals with non-negative 
results on an unofficial test are also considered to be CWD-suspect animals and must 
be reported. 


 
The clinical signs associated with CWD are nonspecific and could be caused by other 
diseases affecting farmed or captive cervids; thus, laboratory confirmation is required 
for CWD diagnosis. Not all animals display all clinical signs of disease. Duration of 
clinical signs varies from a few days in unusual cases to as long as a year, but is most 
often 2 to 3 months. 


Usually, the earliest clinical signs displayed are behavioral changes which may include 
alterations in interaction with humans and members of the herd. These subtle changes 
are often only recognized by caretakers familiar with the individual animal. With disease 
progression, behavioral and physical changes may be noted including periods of stupor 
and depression, altered stance, and progressive weight loss. At the terminal stage of 
disease, animals are emaciated and may exhibit increased drinking and urination, 
excessive salivation, lack of coordination, and trembling. However, concurrent disease, 
especially aspiration pneumonia, may cause an affected animal to die while still in good 
to fair body condition. 


 
Animals with progressive neurological disease or wasting syndromes that are not 
responsive to treatment should be considered CWD clinical suspects and consequently 
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be euthanized and tested. If an owner of a clinical suspect declines to allow euthanasia, 
the animal should be tested in accordance with program requirements after it dies. 
 
5.2 Mortality Reporting and Routine Surveillance 


 


To achieve and maintain herd certification status, enrolled herd owners are required to 
conduct CWD testing as described in 9 CFR 55.23(b)(3). Herd owners must report and 
make the following animals available for sample collection and CWD testing, 


 
1) All on-farm deaths of farmed or captive deer, elk, and moose aged 12 months or 


older, 
 


2) All animals 12 months or older that are slaughtered on the farm, 
 
3) All animals, under their ownership, 12 months or older that are slaughtered 


at a slaughter establishment, 
 
4) All animals, under their ownership, 12 months or older from an enrolled 


breeding herd that move to a hunt facility under the same ownership,  
 


for at least 5 consecutive years, unless the herd owner purchases or assembles 
a herd of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 


 
State representatives or APHIS employees may approve mortality reporting schedules 
other than immediate notification when herd conditions warrant it. Herd inventory 
records should be updated at least annually and reconciled to include mortalities and 
testing results for samples submitted. 


 
5.3 Sample Collection and Submission Procedures 


 


It is the owner’s responsibility to ensure complete, good quality tissue samples are 
collected and all required samples are submitted. Failure to comply with the surveillance 
requirements in this section may result in loss of program status or other actions 
applicable under Approved State or Federal regulation. 


 
Tissue samples may only be collected by State officials, APHIS employees, accredited 
veterinarians, or certified CWD sample collectors. Alternatively, owners may remove 
and submit the entire head with all attached identification devices to an approved CWD 
laboratory for tissue collection. Samples should be submitted to an approved laboratory 
within 7 days of collection. 
 


Detailed instructions regarding sample collection and submissions can be found in 
Appendix V. 


 
The obex and retropharyngeal lymph node should be collected regardless of 
sample condition (e.g. autolyzed, frozen, etc.) and submitted to the approved 
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laboratory to comply with the routine herd surveillance requirement. However, 
there may be circumstances when only one tissue sample can be collected from an 
animal. In those circumstances, the producer should notify the Approved State official to 
explain the reason. If that single sample submission is determined by the laboratory to 
be unsuitable or untestable, then it will be recorded as a missed sample (not tested) and 
that animal will not be counted in the mortality surveillance for herd certification status. 
A positive IHC or ELISA test result on any sample submitted to the approved laboratory 
will be considered a CWD-suspect test result to be confirmed by IHC at NVSL. 
 
5.4 Consequences of Poor Quality and Missing Samples 


 
Surveillance of all animal mortalities in a herd is the key to increasing our confidence 
that HCP-certified herds are at low risk for CWD infection. Poor quality samples and 
missing samples undermine our ability to assess the CWD status of the herd. 


 
Poor quality samples include samples that are severely autolyzed, from the wrong 
portion of the brain, the wrong tissue, or not testable for other reasons. Approved 
laboratories should closely monitor sample quality. They should provide timely feedback 
to the producer, certified sample collector, State officials, and APHIS employees 
regarding the receipt of poor quality samples. Approved State officials should provide 
oversight on sample collection by certified sample collectors and address any skill 
inadequacies which may require additional training or loss of certification as a sample 
collector. 


 


Missing samples occur when samples from any animal 12 months of age or older in an 
enrolled herd that dies, is slaughtered, escapes, or is lost are not submitted for 
diagnostic testing for CWD. 


 
Approved States (in consultation with APHIS) should develop risk-based assessments 
to implement consequences for poor quality/incomplete samples and recurring missed 
samples of test-eligible animals in enrolled herds. If neither the obex nor the 
retropharyngeal lymph node in a test-eligible animal can be tested due to being missing 
or of poor quality, then consequences may include, but are not limited to 


 


1) A requirement to replace missed or poor quality samples with testable post- 
mortem samples from an equal number of animals of the same sex and species 
that resided in the herd for at least as long as the untested animals; or 


 
2) A reduction in herd status date (with loss, reduction, or delay in herd 


certification); or 
 


3) A direct suspension of herd status for some period of time. 
 


The following tables are provided as examples of adjustments that could be made to 
CWD herd status to account for poor quality, incomplete, or missing samples. This 
example considers the current status of the enrolled herd, the number of poor 
quality/missing samples, and the percentage of annual removals from the herd. Annual 
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Removals are defined as all adult animals (12 months or older) that were removed or 
lost from inventory for any reason since the previous annual inventory. When animals 
are removed from a herd, they are lost to surveillance testing. 


 
NOTE: In the National Animal Health Monitoring Service Cervid 2014: Health and 
Management Practices on U.S. Farmed Cervid Operations, 2014, the average removal 
rate (sales, hunt-harvest, slaughter, etc) was 21.3 percent per year, with deer 
operations at 22.3 percent and elk operations at 20.3 percent. 


 


Herds without Certified Status: HCP herd status will be reduced for each poor 
quality or missing sample as follows: 


 
% Annual 
Removal 
Rate from 
Herd 


Status 
Reduction 


0 to 20% 1 year 


21 to 40% 1.5 years 


41% or more 2 years 


 


Herds with Certified Status: HCP herd status will be reduced for each animal that 
dies, is slaughtered or hunt-harvested, escapes, or is lost and is not tested for CWD 
(including due to poor quality, incomplete, or missed samples) as follows: 


 


% Annual 
Removal  
Rate from 
Herd 


Status 
Reduction 


0 to 20% 0.5 year 


21 to 40% 1 year 


41% or more 1.5 years 


 


Examples: 


 
1) A certified herd with a 10 percent annual removal rate fails to test an animal that 


died in the herd. The owner also declines to euthanize and test a comparable 
animal from the herd as a replacement for the missed sample. In this case, the 
herd would be reduced to uncertified status and would be unable to move 
animals interstate for 0.5 year. The herd inventory would be repeated after the 
0.5 year (6 months) and the herd could regain certified status assuming it 
continued to comply with program requirements. 


 
2) A certified herd with a 10 percent annual removal rate fails to test 3 animals that 


died in the herd. They also decline to euthanize and test comparable animals 



http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf

http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf
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from the herd as a replacements for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 


 
3) A certified herd with a 50 percent annual removal rate fails to test an animal that 


died in the herd. They also decline to euthanize and test a comparable animal 
from the herd as a replacement for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 


 
4) An enrolled (not yet certified) herd with a 15 percent annual removal rate fails to 


test 2 animals that died in the herd. They also decline to euthanize and test 
comparable animals from the herd as replacements for the missed samples. In 
this case, the herd would be reduced in status by 2 years. 


 


An enrolled (not yet certified) herd with a 15 percent annual removal rate 
fails to test 2 animals that died in the herd. They agree to euthanize and test 
2 comparable animals from the herd as replacements for the missed 
samples. In this case, the herd would retain their status as long as the test 
results are “not detected”. 


 
States may choose to develop and implement their own risk-based approach for 
consequences for poor quality or missing samples. 


 
5.5 Exceptions 


 
Exceptions to the testing requirement may be granted by APHIS or the Approved State 
Official for extenuating circumstances beyond the control of the herd owner as follows: 


 
CWD sample collections may be limited to two animals per occasion when APHIS or the 
Approved State Official determines that the animals died from a mass casualty/mortality 
event (where numerous animals die over a short period of time from the same apparent 
cause) such as during a natural disaster or an infectious disease outbreak (such as 
epizootic hemorrhagic disease), or from a known zoonotic disease where sample 
collection would pose a public health risk. In these cases, the certified sample collector 
will sample the animals believed to be at higher risk for CWD. Higher-risk animals would 
include older animals, males preferentially over females, or those animals having any 
known pre-existing health conditions or in poor body condition. 


 


5.6 Tissue for DNA Comparison Testing 


 
APHIS strongly recommends that a piece of fresh (not in formalin) tissue attached to an 
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official animal identification (ID) be submitted with each sample that is submitted for CWD 
testing. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a new 
identification tag can be affixed to the hide skin and recorded in the animal’s official record, 
and the tagged hide section submitted with the diagnostic specimens. 


 
This will allow APHIS to perform DNA comparison testing (i.e. identity testing) and 
genotyping if the animal tests positive for CWD. APHIS will perform DNA comparison 
testing for all index cases in newly identified CWD-positive herds.  


 
Confirming the identity of the CWD-positive animal increases confidence that the State is 
implementing the regulatory actions described in 9 CFR 55 and Part B of these Program 
Standards in the appropriate herd. There are four possible outcomes of the DNA 
comparison testing (See also Appendix V): 
 


 Official identification with fresh tissue attached was not submitted with the CWD-positive 
sample -- States should proceed with regulatory actions based on the official identification 
provided on the VS 10-4 form submitted with the sample.  


 The DNA comparison testing does not yield a valid result – States should proceed with 
regulatory actions based on the official identification provided on the VS 10-4 form submitted 
with the CWD-positive sample. 


 The CWD-positive tissue matches the tissue submitted with the official identification -- States 
should proceed with regulatory actions.  


 The CWD-positive tissue does not match the tissue submitted with the official identification -- 
States should further investigate the likely source of the CWD-positive sample before 
proceeding with regulatory actions. If the identity or source of the CWD-positive sample 
cannot be determined with confidence after a thorough investigation, the State may choose 
not to take further regulatory action. The State may choose to implement consequences for 
poor quality samples as described in Program Standards Part A Section 5.4. 


 
An enrolled herd owner may request identity testing for other CWD-positive animals at the 
owner’s expense. The herd owner must request identity testing, in writing, to the Assistant 
Director (AD) and the State veterinarian. The request must include the owner name, 
address, animal and herd information, test information and reason for request. VS will only 
consider the results of DNA comparison testing performed at the request of a herd owner 
for regulatory purposes if the comparison is performed using fresh tissue attached to an ID 
that was submitted with the CWD-positive sample to NVSL. 
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6. Diagnostics 
 


The regulatory authority for official CWD tests and laboratory approval is found in 
9 CFR 55.8. 


 
6.1 Testing Authority and Approved Laboratories 


Testing Authority 


Laboratories will be approved by NVSL, as designated by the APHIS Administrator, to 
conduct official CWD testing in accordance with 9 CFR 55.8. All suspect positive test 
results must be confirmed by NVSL. 


Approved Laboratories 


Only laboratories that are members of the National Animal Health Laboratory Network 
(NAHLN) will be approved to conduct official CWD diagnostic testing. Requirements for 
laboratory approval and a list of laboratories approved to conduct CWD testing can be 
found on the NAHLN Web Site 
(https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf). 


 


Not all laboratories are approved to perform all officially recognized types of CWD 
assays. The VS Cervid Health staff, the NVSL Director, and the NAHLN Coordinator will 
maintain a list of officially recognized CWD assays and when appropriate the tissues 
approved for laboratories that conduct these tests for CWD. The list will be available on 
request to all interested parties. 


 
6.2 Official CWD Tests 


 
An official CWD test is approved by the Administrator in accordance with 9 CFR 55.8. 
To be considered as an official test for CWD, a test method must be: 


 
1) Licensed by the Center for Veterinary Biologics (CVB), if required (i.e., ELISA 


tests, etc). 
 


2) Performed by APHIS-approved laboratories, at NVSL, or at another laboratory to 
which NVSL has referred a case for confirmatory testing. 


 
3) Performed following NVSL protocols. 



https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf
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The following are considered official tests for CWD when used as described in these 
Program Standards: 


 
Approved CWD Test 
Method 


Tissue Tested Approved Use 


Immunohistochemistry 
(IHC) test 


Medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 
mortem and 
preserved in 
formalin1


 


 Routine herd surveillance 


 Testing in conjunction with 
epidemiological investigations 
and herd plans for CWD-


positive, suspect, exposed, and 
epi-linked herds  


Immunohistochemistry 
(IHC) test 


Ante-mortem biopsy 
of white-tailed deer 
rectoanal-associated 
mucosa-associated 
lymphoid tissue 
(RAMALT) 


This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 


 Genotype at codon 96 is 
established 


 Used as a whole herd test as 
indicated in herd plans for  
CWD-exposed herds, and epi-
linked  herds as described in 
Part B and 


 Performed at NVSL 


Immunohistochemistry 
(IHC) test 


Ante-mortem biopsy 
of white-tailed deer 
MRPLN 


This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 


 Genotype at codon 96 is 
established 


 Used as a whole herd or 
individual test as indicated in 
herd plans for , CWD-
exposed herds, and epi-
linked herds as described in 
Part B and 


 Performed at NVSL 


Enzyme-linked 
immunosorbent assay 
(ELISA) by Bio-Rad 


Fresh medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 


mortem1
 


This is an official HCP test only when 
used for: 


 Slaughter surveillance in 
farmed cervids; or 


 Carcass segregation for 
disposal; or 


 


 
1 Although medial retropharyngeal lymph nodes (MRPLNs) may be early CWD detection sites in deer and 
elk, it is not uncommon to find elk that are obex-positive and MRPLN-negative. Therefore, confidence in 
CWD detection is increased when both obex and MRPLNs are tested. 
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   Other purpose as approved in 
advance by APHIS and 


 Is performed at NVSL or at a 
NAHLN laboratory approved to 
conduct the ELISA 


 


Many States use the ELISA to 
conduct wildlife surveillance. This use 
is not subject to APHIS approval. 


Western blot Fresh medial This is an official test only when 
 retropharyngeal performed at NVSL 
 lymph node  


 (MRPLN) and obex  


 collected post-  


 mortem1  


 


6.3 Approval of Official Diagnostic Tests 
 


Prior to evaluation for official use, the manufacturer should obtain a product license from 
the CVB, if needed. 


 
Companies/researchers are encouraged to contact the Cervid Health Team to review 
preliminary data and discuss additional data needs for candidate tests prior to 
submission. 


 
The test manufacturer should submit an application package containing the following 
information to the Cervid Health Team: 


 
1) A standardized protocol that includes a description of the test, sample type, all 


methods associated with preparing the sample and conducting the test, reagent 
specifics, required materials and equipment, and control and quality assurance 
measures. 


 


2) A description of the proposed use of the test in the CWD HCP program and the 
suitability of the test for the stated purpose. Specifically include cervid species, 
post- or ante-mortem use, and conditions for use (e.g., whole herd versus 
individual animal, routine surveillance testing versus use in herds under 
epidemiological investigation, etc.). 


 
3) Data/scientific evidence to demonstrate: 


 
A. Diagnostic sensitivity of the test evaluated in a range of infected animals 


including: 
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1. Animals early in the clinical progression, such as: 
a. Animals that are MRPLN-only positive, 
b. Elk that are obex-only positive, or 
c. Animals of all three genetic polymorphisms (96 for white-tailed deer, 


132 from elk). 
 


2. Animals late in the clinical progression, such as: 
a. Animals that are MRPLN- and obex-positive, or 
b. Animals of all three genetic polymorphisms (96 for white-tailed deer, 


132 from elk). 
 


3. Data provided should include the genotype (96 for white-tailed deer, 132 
from elk) and complete post-mortem testing results for IHC on obex and 
MRPLN for each animal. 
 


4. Description of the calculation. 
 


B. Diagnostic specificity in animals believed to be non-infected based on HCP 
herd certification status and results from mortality testing from at least the last 
5 years. 


 
C. Repeatability of the test result. This refers to the ability of a test to 


repeatedly produce the same result on a given sample. Evidence to 
demonstrate repeatability includes detailed information about the collection 
of the data, including controls and control data. 


 
D. Reproducibility of the test results at other laboratories. This refers to the 


ability of a test to repeatedly produce the same result on a given sample 
when the test is performed at multiple laboratories by multiple people. In 
addition to the supporting data, a letter of support and certification of test 
results from participating laboratories is suggested. 


 
4) Other data and documentation, as requested by APHIS. 


 
5) Field trials and/or pilot projects using the test may be recommended/required 


prior to final approval. 
 


The Cervid Health Team will coordinate with NVSL, NAHLN, CVB and other scientific 
experts within APHIS and USDA to review the application package and evaluate the 
test based on, but not limited to, the criteria described in 9 CFR 55.8. APHIS may 
approve the new test methods or request additional data, including results from field 
trials. 


 


APHIS may limit use of the test to certain species or types of animals or for use in 
specific situations. APHIS will clearly describe the conditions for official use of the 
approved test. 
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6.4 Test Results 
 


As described in Section A 5.6, sections of brainstem/obex, MRPLN, and RMALT are 
evaluated by an official test in an approved laboratory to demonstrate the presence of 
the infectious CWD prion. Samples in which the infectious CWD prion is detected in 
testing at approved laboratories are considered to be CWD suspect pending 
confirmatory testing at NVSL. All suspect diagnostic test results from an approved 
laboratory must be confirmed by NVSL to establish a diagnosis of a CWD positive 
animal. 


 
Brainstem or lymph tissues from an animal in which CWD prions are not detected by an 
official test does not mean absence of infection, only that prion was not detected in 
those tissues from that animal at the time of testing. Based on current transmissible 
spongiform encephalopathy research and pathogenesis studies, it is possible to have 
CWD prions present at levels below the analytical sensitivity of the test. CWD prions 
may be present in tissues other than those that were examined. Hence, “not detected” 
test results may not indicate the true status of the animal if it is in the early stages of the 
infection. 


 


6.5 Rejected Samples 
 


Samples may be rejected as unsuitable for diagnostic purposes for a wide variety of 
reasons. These poor quality samples will not contribute to required herd surveillance 
and may result in the consequences described in Section 5.9. Common examples of 
rejected samples include: 


 
1) No identification submitted with the sample. 


 
2) Incorrect tissue type. 


 
3) Autolyzed (degraded) samples. 


 
4) Samples where the tissue is unidentifiable. 


 
5) Brain samples that do not include the obex. 


 
6) Sample of insufficient size. 


 


7) Sample contains an insufficient number of lymphoid follicles. 
 


The reason for rejected samples can be described on official laboratory reports as 
follows: 


 
1) ISF: Insufficient follicles (<6 follicles and no positive staining present). 
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2) LOC: Location (used for CNS exclusively, no DMNV (Dorsal Motor Vagus 
Nucleus) identifiable, wrong brain region). 


 
3) ISF: Loc: (RB (Rectal Biopsy); <6 follicles and >50 percent squamous epithelium, 


rather than rectal mucosa). 
 


4) U: Unsuitable (no significant lymphoid tissue, e.g. salivary gland). 
 


5) S: Suspect (NAHLN lab sees suspicious stain). 
 


6) NT: Not tested (not tested because unnecessary). 
 


7) UNA: Unacceptable (poor quality sample). 
 


6.6 Reporting of Results 
 


Positive test results are to be reported by NVSL to the submitting NAHLN lab, State 
animal health official, the Assistant Director in the State where the herd resides, and 
the National Cervid Health program staff. 


 
All other test results are to be reported by the testing laboratory to the submitter with 
copies provided to the corresponding Approved State Official for farmed cervids in the 
State where the herd resides. 
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7. Interstate Movement 
 


The requirements for interstate movement of live cervids with regard to CWD are 
described in 9 CFR 81.2 and 81.3. These requirements apply to both farmed cervids 
and wild-caught cervids that are moved interstate to eventually be released back into 
the wild. 


 
The following conditions must be met for live farmed cervids to be eligible for interstate 
movement: 


 
1) The animals are enrolled and the herd has achieved Certified status in an 


approved State CWD HCP. 
 


2) Each animal in the shipment must have at least two forms of unique identification 
attached, one of which must be an official animal identification with a nationally 
unique identification number, as described above in Section (3.2) Animal 
Identification. 


 
3) A certificate of veterinary inspection (CVI) must be issued for interstate 


movement. It must contain the following information: 
 


A. All identification numbers of each animal in the shipment. 
 


B. Total number of animals covered by the certificate. 
 


C. Purpose for which the animals are to be moved. 
 


D. Consignor and herd of origin with complete addresses. 
 


E. Consignee and point of destination with complete addresses. 
 


F. A statement by the issuing accredited veterinarian or State or Federal 
veterinarian that the animals in the shipment have achieved Certified status in 
the CWD HCP and that the animals were not exhibiting clinical signs 
associated with CWD at the time of examination. The consignor or owner 
should contact the State representative in the State of destination to 
determine if there are any additional requirements. 


 
Cervids eligible to move interstate in accordance with CWD regulations, and meeting 
the conditions specified in 9 CFR 81.5, can transit States en route to their destination. 
The regulations at 9 CFR 81.5 (only) preempt State and local laws or regulations. 


 


1) 9 CFR 81.3 identifies specific exemptions to these requirements, including exemptions 


for Animals moved directly to a recognized slaughter establishment. The 
consignor or owner also should contact the State representative in the State of 
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destination to determine if they meet all import requirements. 
 


2) Research animals. 
 


3) Interstate movements approved by the Administrator on a case-by-case basis. 
 


States or Tribes may transport wild-caught cervids (elk, deer, moose, or other cervidae) 
from one State or Tribal location to another for release to establish new or augment 
existing free-ranging herds. The movement is subject to approval by the animal health 
officials of the receiving State and APHIS. VS Guidance 8000 “Surveillance and Testing 
requirements for Interstate Transport of Wild Caught Cervids” establishes a uniform 
process of disease risk assessment and recommended minimum standards for testing 
to help prevent the spread of CWD, bovine tuberculosis (TB) and brucellosis when wild 
cervids are captured for interstate movement and release. 


 
Transport of game meat and other products derived from farmed cervids for purposes of 
interstate commerce is regulated by the Food and Drug Administration and is not 
addressed in the APHIS CWD regulations or these Program Standards. Similarly, 
transport of carcasses and other parts derived from hunt-harvested wild cervids is 
regulated by appropriate State agencies and is not addressed in the APHIS CWD 
regulations or these Program Standards. 
: 



https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf
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Part B. Guidance on Responding to CWD 


The CWD regulations in 9 CFR part 55 describe minimum requirements for States in 
response to the finding of a CWD-positive animal. These Program Standards describe 
acceptable methods to meet these minimum regulatory requirements. The methods in 
these Program Standards have been approved by the APHIS Administrator. 
Alternatively, States may propose other methods/approaches to meet the regulatory 
requirements. These alternative proposals should be submitted in writing to APHIS for 
approval. 


 
1. Epidemiological Investigations 


 
The purpose of the investigation is to identify animals and herds that were exposed to 
the CWD-positive animal during the last 5 years. Quarantines and/or movement 
restrictions limit the potential for further spread of the infection until the infection status 
of the exposed animal or herd can be assessed. 


 


Upon NVSL confirmation of a CWD-positive animal, the Approved State, in cooperation 
with APHIS, should conduct an investigation to determine the locations where the CWD- 
positive and the CWD-exposed animal(s) resided during the last 5 years. The 
investigation should start within 7 business days of the laboratory confirmation. 


 


All out-of-State traces should be promptly reported to the appropriate State authorities 
within 45 calendar days following notification of a CWD-positive animal. All notification 
should be provided in writing to the respective State or States and a copy provided to 
the AD in the corresponding District Field Office even if the initial contact was verbal. 


 
In addition to tracing movements of animals, other factors should be considered in the 
epidemiological investigation. These factors are addressed in Appendix III, CWD 
Epidemiology Investigation and Report Templates. They may include, but are not limited 
to: the genetics of CWD-positive animal or animals, the tissue or tissues that tested 
positive, the length of time the CWD-positive animal or animals spent in the herd or 
herds, and the testing history. 


 
Ideally, the investigation will determine the source of infection; however, this is not 
always possible. If the investigation determines the likely source of infection, then the 
statuses and need for quarantine of herds and animals involved in the investigation 
should be re-evaluated.   
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2. Quarantine 
 


The State representative should issue quarantine or hold orders for CWD-positive and   
CWD-exposed herds.  Trace-forward Epi-Linked and Trace-back Epi -linked herds will 
be placed under quarantine until the epidemiological investigation determines the 
status of the CWD-exposed animal(s). A Quarantine or hold order is not required for a 
Pass-through herd until the status of the CWD-exposed animals that resided in the 
herd is determined. CWD-exposed animals must be quarantined and held on the 
premises where they currently reside unless a State or Federal permit for movement 
(such as VS Form 1-27) has been obtained. 
 


If a quarantined herd is not depopulated, the herd should remain in quarantine for 60 
months (5 years) from the last exposure to the CWD-positive animal or in the case of an 
epi-linked herd the last exposure to a CWD-exposed animal , as otherwise stipulated in 
the herd plan (e.g. following 2 whole-herd ante-mortem tests), or at the discretion of the 
State representative for a period of time as determined by a risk evaluation based on 
the findings of the epidemiological investigation. State representatives may also modify 
a quarantine to permit movement of CWD-exposed animals onto a CWD-positive 
quarantined premises, such as a terminal hunting facility, where all cervids are 
harvested within 90 days of introduction and tested for CWD. 


 
Quarantine may be released only after all herd plan requirements have been met and 
completed, or as determined by the State representative. 
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3. Classification of Animals and Herds During an Epidemiological 
Investigation 


 


Any CWD-susceptible cervid that has, by definition, commingled with the CWD-positive 
animal in the last 5 years is considered to be CWD-exposed. All herds that contain or 
contained CWD-exposed animals will immediately be placed in Suspended status until 
further epidemiology can be assessed. The Suspended herds will then be classified as 
follows (also see Appendix VI): 


 
3.1 CWD-Positive Herd 


 
The herd where the CWD-positive animal resided upon diagnosis is considered a CWD- 
positive herd and will immediately lose HCP herd status. The herd may re-enroll in the 
HCP only after entering into a herd plan. 


 
Options for responding to a CWD-positive herd: 


 
1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 


may include hunter harvesting and/or slaughter with movements under permit, or 
 


2) Quarantine for 5 years since last CWD-positive case, with or without selective 
culling of animals. The herd will remain under Suspended status until a herd plan 
is developed and implemented (see Herd Plan section below).  


 
3) Ante-mortem CWD testing and genotyping using NVSL protocol and APHIS-


approved procedures may be included in the herd plan for disease management 
purposes (see Appendix II) and to reduce environmental contamination.  


 
3.2  CWD Exposed Herd(s) 


 


If the epidemiological investigation determines that the CWD-positive animal resided in 
another herd (or multiple herds) within the last 5 years, then the herds are considered  
CWD-exposed herds and will immediately lose HCP status. The herd may reenroll in 
the HCP only after entering into a herd plan. 


 
Options for responding to a CWD-exposed herd: 
 


1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 
may include hunter harvesting and/or slaughter with movements under permit, or 


 
2) Quarantine for 5 years since the last exposure to a CWD-positive animal, with or 


without selective culling of animals. The herd will remain under Suspended status 
until a herd plan is developed and implemented (see Herd Plan section below). 
Time in quarantine may be lessened for: 


 
A. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 


mortem IHC RAMALT CWD testing and genotyping using NVSL protocol and 
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APHIS-approved procedures as included in the herd plan (see Appendix II). 
 


B. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 
mortem IHC MRPLN biopsy CWD testing and genotyping using NVSL 
protocol and APHIS approved procedures as included in the herd plan (see 
Appendix II). 


 
C. At the discretion of the State representative for a period of time as determined 


by a risk evaluation based on the findings of the epidemiological investigation. 
 


3.3 Trace-Forward, Trace-Back and Pass-Through Epidemiological-Linked Herds  
 


If the epidemiological investigation determines that CWD-exposed animals that resided 
with a CWD-positive animal within 5 years prior to the diagnosis of CWD have since 
moved to or through other herds, then those herds are considered to be 
epidemiologically linked. 


 
Options for responding to a Trace-forward or a Trace-back epidemiologically-linked herd: 


 
1) If all of the CWD-exposed animals have died, were tested for CWD, and had “not 


detected” results, then the epidemiologically-linked herd is removed from 


Suspended status and maintains its original HCP status, including time spent in 


Suspended status. 


 
2) If CWD-exposed animals are still present in the herd, then those animals may be 


euthanized and tested for CWD. If all CWD-exposed animals are accounted for 


and no samples tested positive for CWD, then the herd is removed from 


Suspended status and maintains its original HCP status, including time spent in 


Suspended status. 


 


If any of the CWD-exposed animals have died and were not tested for CWD, or 
if the CWD-exposed animals no longer reside on the premises, or if the CWD- 
exposed animals are still present in the herd, but the owner does not agree to 
euthanasia and testing, then the herd will remain under Suspended status until a 
herd plan is developed and implemented (see Herd Plan section below). The 
herd should be quarantined for 5 years since the  exposed animal(s) was 
exposed to a CWD-positive animal, with or without selective culling of animals. 
Time in quarantine may be lessened for: 


 
A. If the herd contains only white-tailed deer – Whole herd ante-mortem CWD 


testing and genotyping using NVSL protocol and APHIS approved procedures 
as included in the herd plan (see Appendix II). 


 


B. If the herd contains only white-tailed deer – Ante-mortem IHC MRPLN biopsy 
testing and genotyping of all CWD-exposed deer using NVSL protocol and 
APHIS approved procedures as included in the herd plan (see Appendix II). 
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C. At the discretion of the State representative for a period of time as determined 


by a risk evaluation based on the findings of the epidemiological investigation. 
 
Options for responding to a Pass-through epidemiological linked herd: 
 


1) Response to a Pass-through epidemiological linked herd will be determined by the status of 
the CWD-exposed animal(s) that has passed through the herd. 


2) If the status of the CWD-exposed animal(s) that passed through the herd cannot be 
determined for whatever reason then the response will be determined by a risk 
evaluation based on the findings of the epidemiological investigation.  
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4. Reporting 


 
Sharing accurate, timely, complete information about ongoing CWD epidemiological 
investigations among Federal and State animal health officials helps to control the 
spread of CWD by quickly and accurately identifying exposed animals and placing 
movement restrictions on animals and herds. It also provides State animal health 
officials with information they may use to release or reduce quarantines for herds under 
investigation, as appropriate. 


 
Appendix III provides a template that States may use to report findings from their 
epidemiological investigation to APHIS and other State representatives. States are 
required to submit both a preliminary and a final report for herds enrolled in the HCP. 
Additionally, States must submit these reports for any herd that requests Federal 
indemnity. This reporting requirement will be included in the herd plan. States should 
submit a preliminary report for a newly identified CWD-infected herd to APHIS within 7 
business days of NVSL confirmation of the CWD-positive animal. States should submit 
a final report for CWD-positive herds as part of their annual HCP report. 


 
APHIS may request clarification or additional information on CWD-positive herds as 
needed for risk assessments, indemnity requests, or other reasons. 
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5. Herd Plans 
 


A herd plan describes in detail the actions to be taken to control the spread of CWD 
from and within CWD-positive, exposed, epi-linked or suspect herds. It is a herd and/or 
premises management agreement based on a risk evaluation of the affected premises 
and herd and developed by APHIS in collaboration with the herd owner, State 
representatives, and other affected parties. The herd plan is not valid until it has been 
signed by the Assistant Director, the State representatives, and the herd owner. Herd 
plans should be signed within 60 days of a confirmed diagnosis of CWD. 


 
A written, signed herd plan is required for herds to receive Federal indemnity. 
Quarantined herds must complete the requirements described in a herd plan before 
quarantines are released. 


 
At a minimum, the herd plan should include: 


 


1) Specified means of identification for each animal in the herd. 
 


2) Regular examination (time period as determined by a State official or APHIS 
employee) of animals in the herd by a veterinarian for signs of disease. 


 
3) Reporting to a State official or APHIS employee of any signs of central nervous 


system or wasting disease in herd animals. 
 


4) Maintaining records of births and deaths as well as of the acquisition and 
disposition of all animals entering or leaving the herd, including the date of 
acquisition or removal, name and address of the person from whom the animal 
was acquired, and the cause of death, if the animal died while in the herd. 


 
5) Testing of all mortalities, regardless of age (9 CFR 55.24 (2)(ii)). Records should 


be maintained for all samples submitted for CWD testing. 
 


A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular condition of the herd and its premises, 
including, but not limited to: 


 
1) Depopulation of the herd if funds for indemnity are available. Depopulation also 


may be accomplished by moving animals from CWD-positive, suspect, epi-
linked and exposed herds (by permit and under seal) to a slaughter facility or 
to an appropriate hunt facility at the discretion of the State officials. 


 
2) Specifying the time for which a premises must not contain cervids after CWD- 


positive, CWD-exposed, or CWD-suspect animals are removed from the 
premises. 
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3) Removal of CWD-exposed or CWD-suspect animals from the premises if funds 
for indemnity are available or at the discretion of State officials. 


 
4) Fencing requirements and time period for regular inspection of fences. 


 
5) Selective culling of animals. 


 
6) Restrictions on use and movement of possibly contaminated livestock 


equipment. 
 


7) Procedures for cleaning and decontamination of premises, including the use of 
bleach and/or lye for EPA required reporting. 


 
8) Whole herd ante-mortem CWD testing and genotyping using NVSL protocol and 


APHIS-approved procedures. 
 


9) Requirement to provide information needed to complete the preliminary and final 
epidemiology reports (see Appendix III). 


 
10) Current Centers for Disease Control and Prevention (CDC) guidelines for 


prevention of potential human exposure to CWD. 
 


11) Other requirements. 
 


A herd plan may be reviewed and changes proposed at any time by any signatory party 
in response to changes in the situation of the herd or premises. The plan may also be 
changed if the understanding of the nature of CWD epidemiology, or techniques to 
prevent its spread, improves. However, any proposed changes must be reviewed and 
approved by all signatories before they are adopted. 


 
Additional information on CWD environmental contamination and recommended 
procedures for cleaning and decontamination of premises that may be included in herd 
plans for CWD-positive herds is provided in Appendix IV. 
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6. Federal Indemnity 


 


6.1 Eligible Animals 
 


Federal indemnity may be available for the purchase, destruction, and disposal of CWD- 
positive, exposed, and suspect animals. 


 
APHIS will pay reasonable costs for destruction and carcass disposal for animals that 
are indemnified. 


 
Once the animals are euthanized, the carcasses become the property of APHIS, and 
APHIS may collect tissue samples as desired. 


 


At the State’s discretion, a person may remove the skull plate with antlers attached and 
cleaned of all soft tissue and blood from the premises if the material is being moved to a 
taxidermist for processing and after the animal is tested “not detected” for CWD. 


 
6.2 Appraisals 


 
An appraisal must be conducted by a government or a private appraiser (VS 
Memorandum 534.1). The appraisal report and detailed supporting documentation 
must be submitted to the Cervid Health Team for review. 


 
6.3 Indemnity Requests 


 
The Assistant Director responsible for the State in which the animals reside should 
provide the following to the Cervid Health Team when submitting a request for Federal 
indemnity: 


 
1) Completed indemnity request form signed by the Assistant Director. 


 
2) The appraisal report with detailed supporting documentation, such as: 


 
A. The white-tailed deer appraisal calculator. 


 
B. Pedigrees. 


 
C. Sale receipts or invoices. 


 
D. Documentation of antler scores. 


 
3) VS Form 1-23 and a herd plan signed by the herd owner and the Assistant 


Director. 
 


4) Preliminary epidemiological report (see Appendix III). 
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6.4 Evaluation and Prioritization of Requests for Federal Indemnity Funds 
 


Whole-herd depopulation and post-mortem testing of all cervids on the premises is often 
the preferred response to control the spread of CWD within and from CWD-positive and 
exposed herds. A limited amount of Federal indemnity funding is available to 
compensate producers and encourage depopulation. In recent years, the amount of 
available Federal indemnity funding has been insufficient to depopulate all CWD- 
positive herds identified in a single year. Further, indemnity funds have not been 
available to remove CWD-exposed animals for diagnostic testing to determine their 
infection status and the exposure status of specific herds involved in epidemiological 
investigations. 


In light of these financial constraints, it is increasingly important for APHIS to prioritize 
how limited funds are used to provide indemnity in a way that: 


 
1) Reduces the potential for disease transmission and environmental 


contamination. 
 


2) Strategically removes CWD-exposed animals to inform risk evaluation and 
decision making regarding movement restrictions and other risk mitigations. 


 
3) Encourages participation and compliance in the HCP. 


APHIS will consider requests for Federal indemnity for CWD-positive, -exposed, and 
suspect animals and herds on a case-by-case basis. APHIS, in consultation with State 
representatives, will consider a number of interrelated factors as we comprehensively 
evaluate each case to make a decision about providing Federal indemnity. The factors 
we will consider and the relative priority of possibilities within each factor include (but 
are not limited to): 


 
1) Availability of funds for indemnity. 


 
2) Herd size (as it is related to the availability of funding). 


 
3) Herd Status (CWD-positive herd >> Whole herd depopulation for herds with only 


CWD-exposed or suspect animals). 
 


4) Type of Herd (Breeding herd >> Hunt preserve). 
 


5) HCP Status (Enrolled and compliant >> Not enrolled or Enrolled but not 
compliant). 


 
6) CWD detection in the local area (CWD not detected in wildlife or farmed cervids 


>> CWD detected in farmed cervids only >> CWD detected in wildlife). 
 


7) Cervid density in local area (High >> Moderate >> low density). 
 


8) Value of post-mortem testing of animals to understand epidemiology and inform 







Chronic Wasting Disease Program Standards 
 


50  


decision making (Animal removal will likely impact knowledge/decisions about 
multiple herds >> will only inform knowledge/decisions about herd animal is 
residing in). 
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7. Carcass Disposal 


 
Destruction or inactivation of infectious prions is difficult and few methods have been 
documented as completely successful. In addition, there are currently no quality 
assurance or quality control methods to ensure prion inactivation. 


Carcasses from CWD-positive, suspect, or exposed animals or herds should be 
disposed of in compliance with all Federal, State, and local regulations. Additional 
information about State requirements for carcass disposal is available on the Veterinary 
Compliance Assistance Web site. APHIS, upon request, can provide technical support 
and guidance to assist in identifying and implementing a local disposal plan. 


 
Carcasses must be carefully transported to treatment or burial sites to prevent 
environmental contamination. Precautions should be taken to prevent ashes, blood, 
tissues, or feces from leaking from transport vehicles. All vehicles should be cleaned 
and disinfected after each use as described in Appendix IV. 


 
The following list describes acceptable options for the disposal of carcasses from 
animals euthanized as part of a diagnostic or depopulation effort for CWD. Incineration, 
alkaline digestion, disposal of materials in appropriate landfills, and onsite burial, or a 
combination of these methods, are generally the most suitable options. These options 
are based on the available science of CWD inactivation. Changes to the list of options 
may be made as new information becomes available. 


 


7.1 Incineration 
 


Carcasses may be incinerated in an Environmental Protection Agency (EPA)-approved 
conventional incinerator, air curtain incinerator, or cement kiln. Prions can be destroyed 
through incineration provided the incinerator can maintain a temperature of 900° F for 4 
hours. Incineration of animals onsite with a mobile incinerator is an option as it 
presents the least risk of spreading contaminated materials by moving carcasses. 
However, mobile incinerators require large amounts of fuel to maintain an even, high 
temperature appropriate for prions. 


 
After incineration, ashes should be buried in an active, licensed landfill at a depth that 
meets local and State regulations to prevent scavenging or contamination of 
groundwater. 


 
7.2 Alkaline hydrolysis 


 
Carcasses of infected animals can be destroyed in a sterile alkaline solution using an 
alkaline hydrolysis digester. This consists of an insulated steam-jacketed stainless steel 
vessel which operates at up to 70 psi and 300° F into which sodium hydroxide and 
water is added, heated, and continuously circulated. This process degrades proteins 
and the temperature, together with alkali concentrations, deactivates prions. 


 


After digestion, treated material may be buried in an active, licensed landfill at a depth 



http://www.vetca.org/lacd/index.cfm

http://www.vetca.org/lacd/index.cfm
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that meets local and State regulations. 
 


7.3 Landfill 
 


Carcasses may be buried in a licensed, active landfill that meets local and State 
regulations for animal carcass disposal. However, this method will NOT inactivate the 
prions. 


 
The definition of infectious waste varies among States, which could affect the standards 
associated with collection, handling, and disposal of waste that can include tissue, body 
parts, heads, and carcasses as well as contaminated laboratory materials. Consult with 
local and State authorities when pursuing this option. 


 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial in a landfill in compliance with local and State 
regulations may be used for other animals with “Not Detected” results. 


 


7.4 Onsite Burial 
 


Carcasses may be buried onsite at a depth that meets local and State regulations for 
animal carcass disposal. However, this method will NOT inactivate the prions. 


 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial onsite in compliance with local and State regulations 
may be used for other animals with “Not Detected” results. 
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Appendix I: Links to Forms and Documents 


Forms and templates for application to the Approved State CWD Herd 
Certification Program include: 


 VS Form 11-2 (Application for Chronic Wasting Disease Herd Certification program 
(CWD HCP) approval, renewal, or reinstatement of a State) 


 MOU Between State and APHIS for CWD HCP 


The Final CWD Rule: 


 9 CFR part 55  


 9 CFR part 81 
 


A list of Approved State CWD HCPs 
 


VS Form 10-4 Laboratory Submission Forms 
 


VS Form 10-4A Additional Page for Sample Submissions 
 


CWD Program – “CWD Sample Collection Guidance” 
 


Additional information about the Cervid Health Program 



https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/form-vs11-2.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd-mou.pdf

https://www.ecfr.gov/cgi-bin/text-idx?SID=8d31e5458800328845d4e46dbec53b2e&mc=true&tpl=/ecfrbrowse/Title09/9cfr55_main_02.tpl

https://www.ecfr.gov/cgi-bin/text-idx?SID=674cffc9168ca0f2c55b2e57852b662e&amp;node=pt9.1.81&amp;rgn=div5

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/approved-state-list.pdf

http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4.pdf

http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4a.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_sample_collection_guidance_card.pdf

http://www.aphis.usda.gov/animalhealth/cervid
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Appendix II: Guidelines for Use of Whole Herd 
Ante-Mortem Testing of Herds that Contain or 
Contained CWD-Exposed Animals 


Biopsy of the medial retropharyngeal lymph node (MRPLN) or the rectal anal mucosal 
associated lymphoid tissue (RAMALT) for the detection of the abnormal prion protein 
(protease resistant misfolded prion) associated with CWD is an official test only in white- 
tailed deer, and only when: 


 
1) Genotype at codon 96 is established; 


 
2) Used with herd plans for CWD-exposed herds, and epidemiologically- linked 


herds as described in Part B. , and 
 


3) When performed at NVSL. 
 


A case-by-case agreement will outline the specific timing and procedures to be used in 
a particular situation and will be included in the overall herd plan. 


 
The following is a draft herd agreement for ante-mortem RAMALT testing that could be 
modified for the specific situation and incorporated into a herd plan: 


 
Draft Herd Agreement for CWD Exposed Herds to Use Rectal Biopsy Testing as a 
Risk Assessment Herd Management Tool 


 
Preface: Biopsy of rectal anal mucosal associated lymphoid tissue (RAMALT) for the 
detection of the abnormal prion protein (protease resistant misfolded prion) associated 
with CWD has a high specificity but a relatively low sensitivity for the detection of CWD 
in individual animals in comparison to post-mortem testing. Serial, whole-herd testing 
using RAMALT increases the confidence of detecting at least one positive animal in a 
potentially exposed herd. Sampling must be conducted by proficient collectors with 
adequate animal restraint. 


 
The genotype of the animal is known to be associated with the tissue distribution of the 
abnormal prion over time (GG on codon 96 will have earlier and more extensive tissue 
distribution than GS on codon 96). The timing of the second whole herd testing will 
therefore depend on the genetic makeup of the herd. Current research suggests that 
the dose load and route of infection may also impact the time from exposure to 
detection. 
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Assumptions: 
 


1) Genotype of codon 96 influences the interpretation of the RAMALT results. 
 


2) At least two whole herd CWD tests using RAMALT samples must be conducted 
in series. 


 
3) If more than 10 percent of the animals in a whole herd test have insufficient 


follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. A minimal 
number of samples with insufficient follicles is inherently accepted as part of the 
RAMALT technique. 


 
APHIS Approved Procedure: 


 


1) Initial whole herd test will be conducted not less than 24 months after the last 
known exposure to a CWD-positive animal. Whole-herd RAMALT biopsy, and 
whole blood samples for codon 96 genotyping, will be collected on all animals 
equal to or greater than 12 months of age as described in Appendix II. Biopsy 
samples will be sent to NVSL and blood samples will be sent to an APHIS- 
approved genetics laboratory. 


 
2) Timing of the second whole herd RAMALT test will be determined by the results 


of the herd genotyping. 
 


A. The second whole herd test for herds with over 70 percent GG animals will be 
at least 3 years after the last known exposure and at least 6 months after the 
initial whole herd test. 


 
B. The second whole herd test for herds with 50 percent to 70 percent GG 


animals will be at least 3.5 years after the last known exposure and at least 
6 months after the initial whole herd test. 


 
C. Herds with fewer than 50 percent GG animals will not be permitted to use 


ante-mortem RAMALT testing. 
 


3) All sample collection shall be done by a State or Federal veterinarian or a 
licensed, accredited veterinarian under the supervision of a State or Federal 
veterinarian, and the samples shall be considered to be the property of USDA. 


 
4) All CWD diagnostics shall be performed by NVSL. Genetic testing of whole blood 


should be performed at an approved laboratory. 
 


5) If more than 10 percent of the animals in a whole herd test have insufficient 
follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. 
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6) All costs associated with sample collection, genetic testing, and diagnostic 
testing are the responsibility of the herd owner. 


 
7) The loss of any animal, function, or part of an animal that could arise as a result 


of handling or sample collection associated with this agreement shall be borne by 
the herd owner and not by the State or USDA. 


 
8) Any method of chemical restraint used for testing shall be performed or 


administered by a licensed accredited veterinarian approved by the State and 
USDA. 


 
9) The herd owner agrees to be in, and remain in, compliance with the terms of the 


State CWD HCP, and continue to maintain appropriate licensure with the State. 
In addition, any animal 6 months of age or older, that dies during the period of 
the herd plan, must be made available for sample collection. 


 
10) If a positive result is found on rectal biopsy, the herd will remain under quarantine 


and will be designated a CWD-positive herd. 
 


11) Notwithstanding paragraph 9, if the herd is negative on both whole herd tests, the 
State and USDA will evaluate the test results and agreement compliance for 
quarantine release. If the herd has remained in compliance with all terms of the 
herd plan, the quarantine will be released. 
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Appendix III: CWD Epidemiology Investigation 
and Report Templates 


Preliminary Epidemiology Report Worksheet 
 


APHIS requests that States provide the following preliminary information to APHIS 
within 7 business days of NVSL confirmation of a CWD-positive animal in a newly 
identified CWD-positive herd. APHIS may request clarification or additional information 
on CWD-positive herds as needed for risk assessments, indemnity requests, or other 
reasons. Submit the completed worksheet to: VS.SP.Cervid.Health@aphis.usda.gov 


 


State County  Herd    


Owner     


Please complete one form for each CWD-positive herd that you have identified in 


your State. 


Index Case (defined as the first positive case identified in a herd) Check if traced 


from another positive herd 


1. Age at the time of death/euthanasia?  Yr Mo 


2. Sex? M F 


3. Species?    


4. Was the index case a natural addition? or a purchased addition?  (check 


one) 


If natural addition, date of birth  /  /   
 


If purchased, date added to herd   /  /   
 


If purchased, from where? (herd/name) 
  (State) 


5. Date of death/euthanasia?  /  /   


6. Date CWD samples were taken?  /  /   


7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 


Y/N/Don’t know 


8. Obex test result? Positive Not detected Location Not sampled    


Lymph node test result? Positive Not detected  Location    


Not sampled    


   test result? Positive    Not detected    Location    


 


Genetics testing results?  @codon    @codon Not tested    



mailto:VS.SP.Cervid.Health@aphis.usda.gov





Chronic Wasting Disease Program Standards 
 


58  


Positive Premises (defined as the premises on which the index case resided at the 


time of diagnosis) 
 


1. Date cervid herd was established?   /  /   


2. Type of operation (check all that apply)? Breeding Hunting Other 


(If Other, specify type   ) 


3. Most recent known/reported captive cervid inventory at the time the index case 


was diagnosed: Date of inventory  / /   


 
Cervid Herd Inventory at the Time of Index Case Diagnosis 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 


4. Total size of the area where captive cervids were held? acres 


5. Size of the enclosure where the index case was held? acres 


6. Were animals from the index herd housed on more than one location? 


Y/N/Don’t know 


If yes, please explain 
 


7. Was the premises double-fenced at the time the index case was diagnosed? 


Y/N/Don’t know 


8. Is equipment or vehicles shared by other premises?  


9. If it is a breeding operation, is sexed semen, AI, or embryo transfer used? 


10. Was/Were the animal/s bottle fed? 


11. Was the premises managed as a closed herd at the time of diagnosis? 


Y/N/Don’t know 


If yes, for what length of time prior to the index case diagnosis? Yr Mo 


If the herd was not managed as a closed herd, how many other herds were 


cervids sourced from in the 5-year period prior to the index case diagnosis? 


In-State sources # of premises    


Out-of-State sources # of premises    


# of animals    


# of animals    
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(Please include any known details of sources)How many other herds were 


cervids moved to in the 5-year period prior to the index case diagnosis? 
 


In-State departures # of premises    


Out-of-State departures # of premises    


# of animals    


# of animals    
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(Please include any known details of departures) 


 
12. Were any ancillary businesses associated with the positive premises? (e.g. urine 


collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 


(If Yes, specify type(s)) 


  ) 


13. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 


that the index case was diagnosed? Y/N If yes, date of enrollment? 


  /  /   


If yes, was the herd in compliance with the requirements of the HCP at the time 


the index case was diagnosed? Y/N/Don’t know 


If the herd was not in HCP compliance at the time the index case was diagnosed, 


please explain: 
 


14. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 


15. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in other captive cervids? Y/N/Don’t 


know 


Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 


16. What is the wild cervid population density outside of the positive premises? 


17. Any other known risk factors or important information regarding the positive 


herd?  


Final Epidemiology Report Worksheet 


 
A final report of the epidemiological investigation is required for all HCP-enrolled CWD- 
infected herds and for all herds that receive APHIS indemnity funds. Ideally, States will 
submit final epidemiology reports from all CWD-positive herds to facilitate future disease 
mitigation efforts. States should submit the final report for CWD-positive herds as part of 
their annual HCP report. 


 
State County  Herd    


Owner     


Please complete one form for each CWD-positive herd that you have identified in 


your State. 


Index Case (defined as the first positive case in a herd) Check if traced from 
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another positive herd 


1. Age at the time of death/euthanasia?  Yr Mo 


2. Sex? M F 


3. Species?    


4. Was the index case a natural addition? or a purchased addition?    


(check one) If natural addition, date of birth  /  /  


If purchased, date added to herd   /  /   


If purchased, from where?  (herd/name) 


   (state) 


5. Date of death/euthanasia?  /  /   


6. Date CWD samples were taken?  /  /   


7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 


Y/N/Don’t know 


8. Obex test result? Positive Not detected Location Not sampled    


Lymph node test result? Positive Not detected Location    


Not sampled    


   test result? Positive    Not detected    Location    


Genetics testing results?  @codon    @codon Not tested    
 


Positive Premises (defined as the premises on which the index case resided at the 


time of diagnosis) 
 


1. Date cervid herd was established?   /  /   


2. Type of operation (check all that apply)? Breeding Hunting Other 


(If Other, specify type   ) 
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3. Most recent known/reported captive cervid inventory at the time the index case 


was diagnosed: Date of inventory  / /   


 
Cervid Herd Inventory at the Time of Index Case Diagnosis 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 
4. Total size of the area where captive cervids were held? acres 


5. Size of the enclosure where the index case was held? acres 


6. Were animals from the index herd housed on more than one location? 


Y/N/Don’t know 


If yes, please explain 
 


7. Was the premises double-fenced at the time the index case was diagnosed? 


Y/N/Don’t know 


8. Was the premises managed as a closed herd at the time of diagnosis? 


Y/N/Don’t know 


If yes, for what length of time prior to the index case diagnosis? Yr Mo 


If the herd was not managed as a closed herd, 


How many other herds were cervids sourced from in the 5-year period prior to 


the index case diagnosis? 


In-State sources # of premises    


Out-of-State sources # of premises    


# of animals    


# of animals  _ 


 


(Please include any known details of sources) 


 


 


 
How many other herds were cervids moved to in the 5-year period prior to the 


index case diagnosis? 


In-State departures # of premises    


Out-of-State departures # of premises    


# of animals    


# of animals    
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(Please include any known details of departures) 


 


 


 


9. Were any ancillary businesses associated with the positive premises? (e.g. urine 


collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 


(If Yes, specify type(s)) 
 


10. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 


that the index case was diagnosed? Y/N 


If yes, date of enrollment?  /  /   


If yes, was the herd in compliance with the requirements of the HCP at the time 


the index case was diagnosed? Y/N/Don’t know 


If the herd was not in HCP compliance at the time the index case was diagnosed, 


please explain: 
 


11. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 


12. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in other captive cervids? 


Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 


13. What is the wild cervid population density outside of the positive premises? 


14. Was this herd depopulated? Y/N 


If yes, date of depopulation?   /  /   


If no, date quarantined?   /  /   


15. If this herd was depopulated, inventory at the time of depopulation: 


Date of inventory  / /   


Check box if same as inventory listed in item 12 above: 
 
 


Cervid Herd Inventory at the Time of Depopulation 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      







Chronic Wasting Disease Program Standards 
 


64  


Other 


(  ) 


     


 


CWD Test results from the depopulated inventory (rows below should add up to 
total inventory in item above): 
Obex test results? #Positive    
#Not sampled    


#Not detected    #Location    


Lymph node test result? #Positive    
#Not sampled    


   test result? #Positive    
#Not sampled    


#Not detected    


 


#Not detected    


#Location    


 


#Location    


 


16. Did any cervids die prior to depopulation of the herd or while the herd was being 
held under quarantine (including euthanasia deaths)? Y/N/Don’t know 
If yes, how many? (please complete the following table): 


 
Number of Cervids that Died or were Euthanized Prior to Depopulation or While 


Held under Quarantine 


 


 
Species 


1 year old and over Under 1 year old  
Total  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 


CWD Test results (rows below should sum to total above): 
Obex test results? #Positive  
sampled    


#Not detected    #Location    #Not 


Lymph node test result? #Positive    
#Not sampled    
   test result? #Positive    
#Not sampled    


#Not detected    
 


#Not detected    


#Location    
 


#Location    
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17. For all CWD POSITIVE cervids (TOTAL herd numbers) that died or were 


euthanized following the index case diagnosis (during depopulation or otherwise 


AND including the index case), please provide: 


a. TOTAL number of CWD-positive animals:    


b. Of the total number of CWD-positive animals above, how many were: 


0-24 months of age? :    


25-48 months of age? :     


49+ months of age? :    


c. Total number of positive males:    


d. Total number of positive females:    


e. Were all positives the same species? Yes / No 


If no, please provide the total number of positive: 


Elk White-tailed deer Other (  )    


f. Total number of positive natural additions:    


g. Total number of positive purchased additions:    


Were all positive purchased animals from the same place? Yes/No 


1. If yes, total number of animals purchased?    
From herd in State     


2. If no, number of facilities from which positive animals were purchased? 
 


Provide number of animals purchased from each herd and the State of 
origin    


h. Total number of animals showing clinical signs at time of death: 
 


i. Genetics testing results on positives? Y/N/Don’t know 


If yes (WTD), # GG @ codon 96?    


# SS @ codon 96?    


# GS @ codon 96?  _ 


If yes (Elk), # LL @ codon 132?    


# MM @ codon 132?    


# LM @ codon 132?    
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18. How many CWD-exposed cervids were identified in the 


epidemiological investigation? 


In-State traces #   Out-of-State traces #    


Check box if unable to trace due to poor records, etc. 
 


How many of the identified CWD-exposed cervids were tested for CWD?    
Were any exposed cervids diagnosed as positive for CWD? Y/N/Don’t know If 
yes, how many were diagnosed as positive for CWD?    


 


For the most recent years prior to the index case being diagnosed, please 


provide: 
 


Number of 


Years Prior 


to CWD 


Index Case 


Diagnosis 


Reported 


Inventory 


# Sold or 


Transferred 


from Herd 


#Purchases 


(or Other 


Non-Natural 


Additions) 


#Slaughtered 


and/or 


Hunter 


Harvested 


(and # CWD 


sampled) 


# Natural 


Deaths 


(and # 


CWD 


Sampled) 


#Valid 
Reported 
CWD Test 
Results 
(i.e. do not 


count 


location or 


untestable 


results) 


1 Year Prior    (  ) (  )  


2 Yrs. Prior    (  ) (  )  


3 Yrs. Prior    (  ) (  )  


4 Yrs. Prior    (  ) (  )  


5 Yrs. Prior    (  ) (  )  


 
Please include a copy of any epidemiological reports conducted on this herd and copies 


of any lab test results or other pertinent findings. 
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Appendix IV: Biosecurity and Decontamination 
Procedures for Farmed Cervid Facilities 


Chronic wasting disease (CWD) is an infectious disease of cervids that can be 
transmitted directly, animal to animal, and indirectly via contact with the environment 
and objects within it. The time between CWD exposure, proliferation in the body, and 
shedding in excreta (saliva, urine, feces, and blood) has yet to be definitively 
determined in cervids. However, studies using highly sensitive amplification assays 
have shown that infectious material is shed into the environment via these pathways at 
levels sufficient to cause significant site contamination over time. Once in the 
environment, prions are highly persistent, and can remain a source of CWD exposure 
for extended periods of time. Studies with scrapie in sheep suggest long environmental 
persistence times, greater than 10 years. Because of these factors it is prudent to use 
basic biosecurity practices, and attempt to decontaminate objects and equipment that 
may have become contaminated. There are currently no means available to 
decontaminate soil. 


 
The recommended decontaminated procedures outlined below are believed to reduce 
the overall CWD burden on objects and equipment on a site. These recommended 
procedures may change as new scientific information becomes available. 


 
1) Biosecurity: General Principles and Approach 


 
Biosecurity refers to measures or management practices taken to try to stop the 
spread of harmful biological agents. Although not guaranteed to prevent disease 
spread, the following suggested measures are believed to reduce potential exposure 
of captive cervids to CWD and other infectious diseases: 


 
A. Direct Contact: Contact with cervids and other wildlife 


 
1. Monitor and maintain perimeter fences. Repair holes and washouts to prevent 


the entry of wildlife. 
 


2. Place feeders away from perimeter fences as to not attract wild cervids to the 
fenceline where direct contact can occur between wild and captive cervids. 


 
3. Reduce or eliminate forage immediately outside the perimeter fence to make 


fence lines less attractive to wild and captive cervids. 
 


4. Consider installing a strand of electric fence along perimeter fences to 
discourage contact between captive and wild cervids. 


 
5. If wild birds are a problem at feeders or waterers consult State wildlife 


agencies to develop deterrent strategies. 
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6. Remove dead animals from the landscape as soon as they are discovered. 
Do not form carcass or “dead” piles to dispose of dead animals. The 
carcasses attract scavengers, which can translocate infectious agents. See 
section B of this document for proper disposal methods. 


 
B. Indirect Contact: Contact with potentially contaminated objects or materials 


 
1. Store feed and hay so it is not accessible to wild cervids. 


 
2. Personnel working on the site should have designated boots and outerwear 


that are not worn elsewhere. 
 


3. Delivery vehicles and transport vehicles should be cleaned and 
decontaminated before and after going onto the site. Instructions for 
decontamination can be found below. 


 


4. Producer vehicles such as cars, trucks, transport vehicles, tractors, skid 
loaders, and ATVs should be cleaned and disinfected prior to, and after, use 
on other sites (see recommended procedures in section 2.A. below). A 
pressure washer is useful to remove mud and feces from wheels and 
equipment prior to decontamination. 


 
5. Ideally all veterinary supplies and equipment should be disposable. If that is 


not possible, great care should be taken to try to decontaminate instruments 
between animals and herds.   


 
6. Equipment (feeders, water troughs, chutes, buckets, antler removal 


equipment, bolus guns, multiple-dose syringes, etc) should not be shared 
between herds. 


 
7. Do not bring cervid carcasses, tissues, or byproducts onto the sites where 


direct or indirect contact with the cervids, or their associated equipment, 
could occur. 


 
2) Decontamination: Principles and Approach 


 
The recommended decontamination procedures outlined below are believed to 
reduce the overall CWD burden on objects and equipment on a site with known 
CWD contamination. Decontamination procedures are directed at items and 
locations within the facility most likely to harbor the agent. Areas where CWD- 
positive animals have resided will be the most contaminated. These areas should be 
evaluated by: 


 
A. Assessing the facility in detail to document areas of animal congregation or 


particular movement patterns. 
 


B. Characterizing the entire facility in terms of concentration of animals over time. 
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This includes identification of fence lines (past and present), pens, corrals or 
handling facilities, watering and feeding areas (including natural water sources), 


points of concentration in a landscape (i.e. sheltered areas, woodlots etc.), 
drainage areas, and calving areas. 


 
C. Identifying where known positive animals resided relative to the areas of animal 


concentration. 
 


3) Recommended Procedures for Decontamination of Premises and Associated 
Equipment 


 
A. Pastures 


 
Small pastures where CWD-positive animals have resided or particular areas in a 
pasture where animals are known to have congregated may be treated as 
follows: 


 


1. If practical, till soil under or do not use area to graze CWD-susceptible 
animals. 


 
2. Organic material (hay, accumulations of manure, etc.) in congregation areas 


should be buried. Congregation areas include animal shelters, feeding 
grounds, and water sources (if applicable). 


 
B. Dry Lot 


 
Where CWD-positive animals have been held should be treated as follows:  


 
1. Remove organic materials (manure, feed, bedding, and other organic 


material). This material may be buried deeply onsite in areas not accessed by 
farmed or wild animals, incinerated, or digested by alkaline hydrolysis. 
Composting may be used to reduce the volume of organic materials. 
Composted material should be buried deeply, incinerated, or digested by 
alkaline hydrolysis after composting is complete. Composting alone does not 
inactivate prions. 


 
2. In addition, as recommended in Scrapie policy guidance removal of the top 1 


to 2 inches of soil may help to reduce surface contamination. The soil 
removed may be buried deeply or incinerated. 


 


C. Earth Surfaces Inside Structures 
 


1. Remove and dispose of the organic material as described for dry lot. 
 


2. When practical, remove the top 1 to 2 inches of soil to help reduce surface 
contamination. Bury the removed material in areas not accessed by farmed or 
wild cervids. 
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D. Non-earth Surfaces 
 


Cement floors, wood, metal, tools, equipment, instruments, grain feeders, hay 
feeders, panels, chutes, working facilities, transport vehicles, skid loaders, and 
ATVs may be treated as follows: 


 
1. Remove all organic material and deeply bury the removed material onsite in 


areas not accessed by farmed or wild cervids. 
 


2. Clean and wash surfaces of items using hot water and detergent to remove 
dirt and debris. A high- pressure washer after initial manual removal of 
organic debris and cleaning surfaces is recommended for thorough 
cleaning of large equipment items. 


 
3. Allow all surfaces, tools, and equipment to dry completely before disinfecting 


using the following suggested methods below for clean dry surfaces: 
 


E. To Clean Dry Surfaces: 
 


1. Apply a solution of 2 percent available chlorine (equivalent to approximately 
20,000 ppm available chlorine at room temperature (at least 18.3° C [65° F]) 
for 1 hour of wet contact time. This can be achieved by mixing 50 ounces [6 
1/4 cups] of household bleach (sodium hypochlorite) with enough water (78 
ounces or 9¾ cups) to make 1 gallon of solution. Rinse to remove solution 
after 1 hour. Multiple applications may be required to ensure the 1 hour 
contact time. Due to variations in chlorine bleach concentrations, care must 
be taken to verify that the minimum of 20,000 ppm is achieved.If chlorine 
bleach is not available, a 1 molar or 4 percent sodium hydroxide (5 ounces 
sodium hydroxide dissolved in 1 gallon of water) solution may be used at 
room temperature (at least 18.3° C [65° F]) for at least 1 hour of wet contact 
time. Rinse to remove solution after 1 hour. Multiple applications may be 
required to insure the 1 hour contact time. 


 
2. Synonyms for sodium hydroxide (NaOH) are caustic soda, soda lye, and 


sodium hydrate. Sodium hydroxide is a white, brittle solid that dissolves 
readily in water to form a strong alkaline and caustic solution and is used as 
an alkalinizing agent. Sodium hydroxide is very caustic and in solution is 
extremely corrosive. For environmental reasons, only use this disinfection 
method when the preceding method is not available. 


 


4) Restocking 
 


Generally, restocking with CWD-susceptible species is not recommended. If 
restocking with CWD susceptible species occurs, then additional biosecurity 
practices such as additional fencing or other barriers to minimize CWD exposure 
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should be considered. Cervid herds should immediately enroll in the Approved 
State CWD HCP. All mortalities 12 months of age or older must be reported, 
investigated, and CWD tested. 


 
5) Decontamination Safety Precautions 


 
Professional judgment should be exercised in the choice and use of disinfectants. All 
disinfectants are hazardous to humans, animals, and the environment in varying 
degrees. Label directions should be carefully read and followed. If corrosive 
disinfectants are used directly on metal items, the items must be thoroughly rinsed 
with fresh water to minimize damage. 


 
Disinfectants, especially in concentrated form, may irritate the skin, eyes, and 
respiratory systems. Protective equipment such as coveralls, rubber boots, rubber 
gloves, masks, or respirators as well as eye protection should be worn while mixing 
and applying disinfectants. If areas of the body are exposed directly to a disinfectant, 
they should be washed thoroughly with water. Any employee should notify his or her 
supervisor if excessive human or animal exposure to disinfectants occurs or if there 
is an accidental release into the environment. 


 
6) Required Reporting of Bleach and Lye Use 


 
The EPA requires reporting of bleach and lye use in the environment. To fulfill this 
reporting obligation, APHIS and/or State officials are requested to contact the Cervid 
Health Team to report the amounts of bleach and lye that were used. 
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Appendix V: Sample Collection 


Herd owners are responsible for notifying State representative when animals require 
sampling and for refrigerating the head for sampling. 


 
Instructions for Veterinarians and Certified CWD Sample Collectors 


 
1) Safety Precautions 


 
The collector should take the following safety precautions to minimize exposure to 
pathogens: 


 
A. Wear personal protective equipment (PPE) at all times. (See Section 2 below.) 


 
B. Cover cuts, abrasions, and wounds with waterproof dressing if not covered by 


PPE. 
 


C. Wear gloves while handling specimens and formalin. Optionally, use face and 
respiratory protection, including a well-fitted respiratory mask and face shield or 
goggles to protect from infective droplets or tissue particles. 


 


D. Use 10 percent neutral buffered formalin in a well-ventilated area. 
 


E. Take steps to avoid creating aerosols, splashes, and dusts. 
 


F. Wash hands and exposed skin following collection procedures. 
 


G. Wash and disinfect protective clothing and equipment thoroughly after use. Use 
equal parts bleach and water to make 1 gallon of disinfectant solution; this 
solution needs have a wet contact time of 1 hour to be effective. This may require 
multiple applications. It is best if disposable items are used and then discarded 
after use. 


 
H. If rabies is suspected, do not proceed with any tissue collection. Instead, contact 


the approved laboratory for instructions on submission of the entire head to the 
laboratory for rabies testing. After rabies testing is completed, the laboratory will 
proceed with CWD sampling on rabies-negative brains. 


 
2) Personal Protective Equipment 


 


Personal protective equipment (PPE) is designed to minimize exposure to pathogens 
while collecting samples. 


 
The Occupational Safety and Health Administration defines PPE as “specialized 
clothing or equipment worn by employees for protection against health and safety 
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hazards.” PPE is designed to protect many parts of the body (i.e., eyes, head, face, 
hands, feet, and ears). 


 
PPE is selected based on the environment, physical hazards, and ability to complete 
the task, and is a balance between protection and comfort and should protect an 
individual from the physical hazards of the collection environment while allowing the 
individual to comfortably collect specimens. The following PPE is recommended for the 
collection of CWD specimens, particularly during post-mortem collections: 


 
A. Skin Protection 


 
Protect your skin from contact with fluids during specimen collection. Wear 
waterproof coveralls, preferably disposable, or coveralls with a waterproof apron 
and forearm protectors. 


 


B. Eye and Face Protection 
 


Protect your eyes and face from any aerosols, splashes, or dusts that may be 
created while collecting specimens. Eye protection includes safety glasses, 
safety goggles, or a face shield. 


 
C. Hand Protection/Gloves 


 
1. Wear metal or mesh gloves. A cut-resistant glove (Hantover, Koch, or 


Packer) on the hand that is not holding the knife is recommended. Find a cut-
resistant glove that fits against your skin and then wear a rubber glove on top 
of it. 


 
2. Wear latex or nitrile examination gloves or thick rubber gloves on the hand 


holding the knife. 
 


D. Foot Protection 
 


Protect your feet from injuries or exposure, such as spills or splashes, by using 
rubber boots. 


 
E. Respiratory Protection 


 


Face masks or respirators are recommended if the environment includes 
aerosols, splashing, or flying debris as may be encountered with certain methods 
of brain removal or tissue handling. Zoonotic diseases such as rabies and listeria 
may be present in the carcass during CWD collection. 


 
3) Paperwork to be Included with Diagnostic Tissue Submission 


 
Accurately complete the specimen collection form (VS Form 10-4 or electronic 10-4, or 
equivalent submission form). Note: Complete VS Form 10-4 with the approval of the 
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State official or accredited veterinarian who will in turn obtain the approval of the 
Assistant Director. A link to VS Form 10-4 can be found in in Appendix I. 


 
Suspect and presumptive-positive animals should be submitted on separate VS Form 
10-4s from routine surveillance samples and shipped promptly to allow NVSL to 
prioritize testing these cases. 


 
A. Indicate the reason for submission: Routine herd surveillance, exposed animal, 


suspect herd/animal. 
 


B. Indicate whether the animal was exhibiting clinical signs. If the animal exhibited 
clinical signs, list the signs in the Additional Data Section of the VS Form 10-4 or 
equivalent form. 


 
4) Document the Following: 


 


A. Herd identification, species, breed, and sex of animal. 
 


B. Information from all ID devices, tattoos, and any brands on the animal. 
 


C. Age of animal based on owner records. 
 


5) Make Four Copies of the Completed VS Form 10-4 or Equivalent Form: 
 


A. One for your files (submitter’s copy), 
 


B. One for the animal owner or collection site, 
 


C. One for the VS District Office, and 
 


D. One to be submitted with the specimen. 
 


6) Paperwork to be Included with Blood Samples for Codon 96 Genetic Analysis 
with Ante-mortem Testing of Herds that Contain or Contained CWD-Exposed 
Animals 


 
Blood samples collected with ante-mortem diagnostic assays must be sent to an 
approved genotyping laboratory (see Title 9, Code of Federal Regulations (9 CFR) 
section 54.11 – Approval of laboratories to run official scrapie tests and official genotype 
tests (9 CFR 54.11). Contact the laboratory in advance for submission forms and proper 
tissue collection and shipping protocols. 


 
7) Sample Quality 


 
All samples should be collected and submitted to the lab irrespective of the state of 
autolysis. Approved labs should evaluate the condition of the autolyzed samples to 
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determine if the samples are of sufficient quality to be reliably tested or if the samples 
should be sent directly to NVSL. 


 
Laboratory diagnosticians will determine the suitability of the samples for CWD testing 
with guidance from NVSL as necessary. Any concerns for sample quality and suitability, 
and subsequent interpretation of test results, will be discussed on a case-by-case basis 
with the Approved State CWD HCP Official and APHIS. 


 
8) Sample Labeling 


 
A. Properly label all specimen collection containers. The information on the label 


provides detailed information to the laboratory regarding the specimens. The 
sample number or sample bar code on the container must be the same as on the 
completed VS Form 10-4 (or equivalent form). 


 
B. Clearly label both the top and the sides of the sample container. Identify the 


sample by using a permanent marker, or affixing a bar code label (if available), or 
other printed label. 


 


C. Verify that the sample number that appears on the top and side of the sample 
container is the same as VS Form 10-4. 


 
D. The side label should include the following: 


 
1. Date of collection. 


 
2. Producer name. 


 
3. Species. 


 
4. Type of specimen. 


 
5. Official animal ID number. 


 
6. Sample ID number (number assigned to this sample on the VS Form 10-4 or 


equivalent form). 
 


Correctly package specimens to meet Federal transportation guidelines. For 
Category B (UN3373) packaging and shipping details, contact the receiving 
laboratory, or NVSL. 


 
Ensure that the package containing any fresh tissues for CWD testing will be 
shipped with ice packs for overnight delivery to the laboratory during normal 
business hours. 
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9) Tissue Specimens and Preservation 
 


Proper preservation and handling of specimens is critical to ensure accurate CWD test 
results. Specimens are submitted either formalin-fixed or fresh depending on the type 
of diagnostic test being used. It is recommended that samples be submitted for testing 
within 7 days of collection. 


 
A. Formalin-fixed specimens are used for immunohistochemistry (IHC) testing 


and histopathology. Submerge the specimen in 10 percent neutral buffered 
formalin (follow the guideline of 10 parts buffered formalin per 1 part specimen). 
Use a single container for each animal. Do not freeze the formalin-fixed 
specimens. 


 
B. Fresh tissue specimens are used for Western blot, the ELISA assay, and for 


DNA/genetic analysis. Fresh tissue specimens must be kept chilled. Ensure the 
sample container correctly lists all specimens included. Use a single container for 
each animal. 


 


C. Blood samples in EDTA tubes are required for codon 96 genotyping with 
approved antemortem diagnostic testing as described in a herd plan. Blood 
samples must be kept chilled. Ensure each tube is clearly marked with the animal 
ID number. 


 
Ship the chilled tissues overnight on ice packs. If dry ice is used, follow all additional 
shipping regulations associated with using dry ice. 


 
Additional samples may be requested by the State representative or APHIS officials, 
including samples requested for research. 


 
10) Post Mortem Tissue Specimens 


 
The obex and retropharyngeal lymph node should be collected regardless of sample 
condition (e.g. autolyzed, frozen, etc.) and submitted to the approved laboratory to 
comply with the routine herd surveillance requirement. APHIS strongly recommends 
that an eartag with a fresh piece of ear tissue attached be included with each sample 
that is submitted for CWD testing. 


 
Required tissues and preservation methods for post mortem diagnostics can be found in 
the table below. 
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Fixed: 
10% neutral buffered formalin 


(for histopathology, IHC 
testing) 


 


Fresh: 
Chilled or Frozen 


(for DNA, Western blot, ELISA 
testing) 


Tissues to be Submitted Tissues to be Submitted 


MRPLN. 
Half of each of the left and right 


lymph node 


MRPLN* 
Half of the left and right nodes 


Obex 
Obex with 1-2 cm brain stem 
(including the apex of the “V” in 
the obex) 


Obex* 
Obex with 1-2 cm brain stem 


Tonsils 
(optional) 


Tonsils 
(optional) 


N/A Skin Sample* 
Collect the official ID with a 
quarter-sized (aprox 1” x 1”) 
piece of tissue (ear, hide, etc.) 
attached to each device♦. This 
will allow DNA verification and/or 
genotyping if necessary.  
*Fresh samples from the same 
animal can be placed into the 
same bag.  


 


 


 


 


♦It is critical that consistent documentation and sample security ensure that the samples 
remain appropriately linked to the source animal from the time of sample collection to 
the end of the testing process. All specimen containers must be clearly and permanently 
marked to include official identification of the animal, name of owner, name of collecting 
official, and date. Laboratory tracking numbers must be included with all corresponding 
documents. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a 
new identification tag could be affixed to the hide skin and recorded in the animal’s 
official record, and the tagged hide section submitted with the diagnostic specimens. 
This practice will also allow APHIS to conduct genotype testing associated with 
susceptibility to CWD (e.g., codon 96 testing in white-tailed deer) if the animal tests 
positive. 
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11) Ante-mortem Tissue Specimens - White-tailed Deer ONLY 
 


Ante-mortem sampling is done as part of a herd plan for CWD-exposed animals only. 
Required tissues and preservation methods for ante-mortem diagnostics can be found 
in the table below. All ante-mortem tissue and blood samples collected as part of herd 
plans in CWD-positive or exposed herds must be performed or directly monitored by a 
State animal health official (SAHO) or Veterinary Services (VS) representative to verify 
the identity of the animal, the tissues taken for biopsy, and the chain of custody of the 
biopsy and blood samples. 


 


Whole blood collection by a State or Federal veterinarian or a licensed accredited veterinarian is 
required for determining the genetic polymorphism at codon 96 in white- tailed deer. This 
polymorphism has a significant impact on CWD propagation and consequently detection, and is 
used to determine repeat sampling times. Blood samples are to be sent to an approved 
genotyping laboratory and the results reported to the Cervid Health Team. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


12) Collection Procedures for Post-Mortem MRPLN 
 


The post-mortem collection of the MRPLNs can be completed using several methods. 
However, these collection procedures describe the preferred methods to prevent 
inadvertent damage to the tissues during collection. 


 
A. The following equipment will help ensure proper specimen collection: 


 
1. Sharp boning knives. 


 
2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 


acceptable). 
 


 


Fixed: 
10% neutral buffered 


formalin 
(for histopathology, 


IHC testing 


 


Fresh: 
Chilled or Frozen 


(Avoid repeated 
freeze/thaw; for 
genotyping) 


Tissues to be Submitted Tissues to be Submitted 


MRPLN Biopsy 
2cm X 1cm X 1cm 
(at least 40 follicles 


required) 


Blood 
3-5 mL of whole blood in 


EDTA tube 


Rectal Biopsy 
1 cm x 1.5 cm 
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3. Brown-Adson or rat-tooth forceps. 
 


4. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 


5. Small hand nippers can be used on the hyoid bones or you may cut through 
at the soft cartilage of the joint using a knife. 


 
6. Sharp stainless steel scissors. 


 
B. MRLPN removal 


 


1. The MRPLNs are medial to the stylohyoid bones on the dorsolateral surface 
of the pharyngeal muscles and dorsal to the carotid artery. 


 
2. With the head positioned upside down, locate the esophagus and trachea in 


relation to the foramen magnum (FM). 
 


3. Lift the trachea and dissect muscles forward of the FM (rostrally). Locate the 
left and right medial retropharyngeal lymph nodes (MRPLN) halfway between 
each corner of the jaw bone and the FM, caudal to the nasopharynx, and 
deep to the salivary gland. Lymph node consistency is much firmer and 
rounder than the surrounding tissue. 


 
4. Remove each left and right medial RPLN and longitudinally incise each LN to 


confirm lymphoid tissue. 
 


For IHC testing: Place the medial RPLNs in the same formalin jar with the 
obex. 


 
For ELISA testing: Place the fresh medial RPLNs in labeled whirl-pak bags 
(do NOT use formalin). 


 
13) Collection Procedures for Ante-Mortem MRPLN 


 
A licensed, accredited, veterinarian must perform the sample collection as described in 
the herd plan. The accredited veterinarian must be monitored by a SAHO or VS 
representative to verify the identity of the animal, the tissues taken for biopsy, and the 
chain of custody of the biopsy and blood samples. 


 
A. Tissue Collection 


 
1. Anesthesia will be administered by a licensed accredited veterinarian or by 


personnel under the direct supervision of a licensed accredited veterinarian. 
 


2. All biopsy collections will be performed using aseptic procedures at the 
surgical site, including surgical gloves, masks, sterile instruments, and other 
aseptic techniques. 
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3. Surgical instruments must be sterilized according to prion-specific disinfection 


or be disposed of after each use. 
 


4. Biopsy – a single side or bilateral biopsy – may be performed. 
 


5. With the head positioned upside down, identify the medial retropharyngeal 
lymph node located between the larynx and the floor of the skull. If the lymph 
node is cut through the center an outer layer (the cortex) and an inner layer 
(the medulla) will be visible. The lymph node is about 1-2 cm diameter x 2-3 
cm long. 


 
6. The whole lymph node or a section of the lymph node is surgically removed. 


Typically a biopsy of approximately 2 cm x 1 cm x 1 cm will be large enough 


to meet or exceed the required 150 square millimeter of total surface area and 
40 total follicles when the biopsy is sectioned and examined microscopically. 


 
7. The incision is closed with absorbable sutures in a 2-3 layer closure. 


 
8. Place the biopsy in a jar of 10 percent neutral buffered formalin (10:1 ratio of 


formalin to tissue sample). 
 


9. Submit MRPLN biopsies collected from CWD-positive or -exposed herds 
directly to NVSL. 


 
14) Collection Procedures for Post-Mortem Obex (Via Foramen Magnum) 


 


A. The following equipment will help ensure proper specimen collection: 
 


1. Sharp boning knives. 
 


2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 
acceptable). 


 
3. Brown-Adson or rat-tooth forceps. 


 
4. Meat-cutting bone saw, hacksaw, or electric saw when brain removal is 


required. 
 


5. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 


6. Small hand nippers can be used or you may cut through at the soft cartilage 
of the joint using a knife. 


 
7. Sharp stainless steel scissors. 


 
8. Brain stem/obex spoon, grapefruit knife, or other brain stem scoop. 
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B. Obex removal 


 


1. Incise the head of the animal at the atlanto-occipital joint (between skull and 
first vertebra). Cut behind the back of the ears and extend the cut around and 
through the front of the larynx. Sever the brain stem as far to the posterior as 
possible during the removal process. 


 
2. Position the head upside down (ventral side up). Locate the occipital condyles 


and foramen magnum (FM). Locate the brain stem inside the FM. Trim the 
dura mater around the brainstem and cut the attached cranial nerve trunks. 


3. Gently lift the brain stem with forceps and insert the spoon into the dorsal 
aspect of the FM between the brainstem and dorsal calvarium. 


 
4. Advance the spoon 2-3 inches rostrally until it contacts bone to sever the 


cerebellum. 
 


5. Reposition the spoon in the ventral aspect of the FM between the brainstem 
and the ventral calvarium. Advance the spoon until it contacts bone and 
transversely sever the brain stem. 


 
6. Remove the brain stem using the spoon and forceps. Examine to ensure the 


proper obex sample (bifurcation or “V”) is preserved. 
 


7. Further trim the brain stem section by making a transverse cut 3/4 inch in 
front of the “V” shape bifurcation and an equal distance behind the bifurcation 
for good fixation. 


 


For IHC testing: Place the trimmed obex and brainstem pieces in a jar of 10 
percent neutral buffered formalin (10:1 ratio of formalin to tissue sample). 


 
For ELISA testing: Place the fresh obex sample and trimmed pieces in a conical 
tube (do NOT use formalin). Samples should be placed individually in a labeled 
plastic bag and kept chilled or frozen. 


 
Including official animal identification with a quarter-sized (aprox 1” x 1”) piece of 
tissue (ear, hide, etc.) attached to each device provides verification of sample 
identity and material for DNA analysis, if needed. The owner may observe the 
sampling and labeling procedures to assure his or her sample is properly 
identified. 


 
15) Whole Head Submission 


 
Refrigerated heads may be shipped to an APHIS-approved CWD laboratory. Prior 
notification and approval is required from the laboratory before shipping whole heads. 
Owners must ensure that fresh samples or heads can be refrigerated over weekends 
and holidays prior to shipping. Heads should be double bagged and shipped with ice 



http://www.aphis.usda.gov/animal_health/lab_info_services/approved_labs.shtml
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packs overnight. Be sure to properly label shipment as biological specimens as per 
shipper requirements. 


 
Whole heads submitted to a laboratory by the owner must include: 


 
A. The owner’s name, address, and phone number. 


 
B. All animal IDs (official and herd). 


 
C. Age of animal. 


 


D. Sex of animal. 
 


E. Description of any observed clinical signs. 
 


16) Collection Procedures for Ante-Mortem Rectal Biopsy 
 


Collection of rectal biopsies is to be conducted only by trained State, Federal, or 
accredited veterinarians following the recommendations given below to avoid cross 
infection of animals, and to ensure sample quality. The accredited veterinarian must be 
monitored by a SAHO or VS representative to verify the identity of the animal, the 
tissues taken for biopsy, and the chain of custody of the biopsy and blood samples. 


 
CWD can be transmitted between animals through the use of contaminated 
instruments. Gloves and instruments must be changed between each animal. All 
instruments described below should be disposable. After use, instruments should be 
soaked in 1:1 bleach and water solution for 1 hour, then thrown away. 


 
A. The following equipment will help ensure proper sample collection: 


 
1. Nitrile gloves. 


 
2. Disposable toothed Adson forceps. 


 
3. Disposable curved Metzenbaum scissors. 


 
4. Disposable rectal speculum (an extra pair of hands also works). 


 
5. Obstetrical lubricant containing 2 percent lidocaine or 0.5 percent 


proparacaine. 
 


6. Individually labeled tissue cassettes with foam inserts, labeled with pencil, not 
marker or pen. 


 
7. Specimen collection containers with 10 percent buffered formalin. 


 
8. Head lamp. 
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B. Collection of biopsy sample: 


 
1. Animals need to be immobilized safely in a chute or chemically. 


 
2. The rectal speculum is put in place, or the rectum held open. 


 
3. The obstetrical lubricant with lidocaine is inserted approximately 10 cm into 


the rectum. 
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4. Five or more seconds after application of lubricant, pull the rectal epithelium 
away from the submucosa with forceps approximately 1 cm anterior to the 
mucocutaneous junction on the lateral wall (fig. 1A, B). Try to avoid sampling 
at 12 (tail) or 6 (feet) o’clock. Quickly snip an 1.5 cm X 1 cm biopsy. 


 
5. Place the biopsy mucosal side down on the one of the foam inserts in the 


tissue cassette, carefully spread the sample out, place the other foam insert 
on top, close the cassette, and drop the cassette into the labeled formalin 
sample container (fig.1C). 


 
6. Rectal biopsy samples collected from CWD-positive or -exposed herds must 


be sent to NVSL. 


 
 
 
 
 
 
 
 
 
 
 
 


A. 


 
 
 
 
 
 
 
 
 
 
 
 
 


B. 
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C. 
 


Figure 1. Grasping of rectoanal mucosa-associated lymphoid tissue (A.) Collection 
of rectal biopsy (B.) Placement of rectal biopsy in tissue cassette (C.) Photos 
courtesy of Dr. Thomas Gidlewski. 


 
17)  Collection Procedures for Blood Sample with Ante-Mortem Testing of Herds 


that Contain or Contained CWD-Exposed Animals 
 


Whole EDTA blood collection is required for determining genetic polymorphisms at 
codon 96 in white-tailed deer together with ante-mortem diagnostic assays. Collection is 
only to be performed by a State or Federal veterinarian or a licensed, accredited 
veterinarian under the supervision of a State or Federal veterinarian. Polymorphism at 
codon 96 has a significant impact on CWD propagation, and consequently detection, 
and is used to determine intervals for sampling times in herds. 


 
A. Collection of blood sample: 


 
1. Animals need to be immobilized safely in a chute or chemically. 


 
2. 3-5 ml of blood is collected into a commercial EDTA blood tube (purple top 


tube), then immediately inverted several times to ensure mixing of EDTA and 
blood. 


 
3. Blood samples should be immediately placed in a cooler with ice or ice packs. 


 


4. Blood samples should be sent overnight with ice or ice packs, with the 
associated sample submission form, to an approved genotyping laboratory. 
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Appendix VI: Diagram for Response to a CWD- 
Positive Case 


 
The following diagram may be used to assist in response to a CWD-positive animal. All CWD-exposed 
cervids should be traced forward and back to include the 5 years since the exposure to the CWD-
positive animal occurred. 
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Appendix VII: Diagram for DNA Comparison Testing and 
Interpretation   
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Further action at 
State’s discretion 


Proceed with regulatory 


actions 


Investigate further to determine source 


of CWD+ animal 


Unable to determine 
identity/source of CWD+ 


animal 


Determine identity 
and/or source of 


CWD+ animal 


Is this the first 
detection of 
CWD in this 


herd? 


NO 


VS   will not 
conduct  DNA 
Comparison  


testing.  Owner 
may request at 


own expense 


Yes  


Was official ID with fresh 
tissue submitted with the 


CWD-positive tissue? 


Yes 


NVSL forwards tissues 
to laboratory for DNA 
comparison testing at 


APHIS expense 


Proceed with 
regulatory 


actions based 
on ID 


provided on 


VS 10-4 


Unable to obtain 


valid results  


CWD+ tissue matches 


tissue attached to official ID 
CWD+ tissue does not 


match tissue attached to ID 


NO 
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Appendix VIII: Standard Operating Proceedure for 
Chronic Wasting Disease Sample Collection in Meat 
Processing Facilities 
 
1. Background 
 
The Chronic Wasting Disease (CWD) herd certification program requires that all animals sent to slaughter under 
the same ownership are sampled and tested for CWD.  Proper sample collection, submission and reporting of 
results ensures the integrity of the testing if animal disease tracing is required. Proper collection also ensures 
compliance with the herd certification program.  
 
2. Purpose 
 
The purpose of this document is to provide clarification on sampling, submission and reporting procedures for 
cervid CWD samples collected at meat processing facilities. Sample collection, sample shipping, and sample 
testing are the financial responsibility of the herd owner. Adherence to the process described below will improve 
reporting of results thereby reducing carcass retention time at meat processing facilities. This process should 
also provide proper documentation for compliance with the CWD herd certification program. 
 
 
3. Document Status  


 


This is a new document 


 


 


4. Authorities and References 


 


9 Code of Federal Regulations 81.2 


NAHLN Laboratories 


CWD Program Standards 


 


 


5. Advance Planning 
 


A. The herd owner should notify the processing facility with the proposed date and number of animals in 
advance. When possible, plan for a Monday or Tuesday processing day. 


B. The herd owner must identify and notify the Certified CWD Sample Collector or accredited veterinarian 
in advance. 


C. The processing facility management should notify on-site Federal or State food safety inspection 
personnel one week in advance. 


D. The Certified CWD Sample Collector or accredited veterinarian must secure and/or order sample 
collection equipment and shipping container at least one week in advance. Collection and shipping 
supplies are not provided by the National Veterinary Services Laboratory (NVSL). 


E. The Certified CWD Sample Collector or accredited veterinarian must identify an approved laboratory 
for sample submission.  



https://www.ecfr.gov/cgi-bin/text-idx?SID=e4aa87fe0e0e1e6791d6273b3b881e4b&mc=true&node=se9.1.81_12&rgn=div8

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf

http://www.aphis.usda.gov/animalhealth/cervid
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F. The lab selected must be approved to conduct the ELISA test. A list of labs approved to conduct the 
CWD ELISA test can be found here: 
https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf 


G. The Certified CWD Sample Collector or accredited veterinarian must contact the NAHLN lab two 
weeks in advance to confirm test kits will be available on the scheduled sample collection date. 


 
 
6. Sample collection  
 


A. The ELISA test will be used for samples collected at slaughter. Required samples to be collected are 
the obex and half of both the left and right medial retropharyngeal lymph node. Samples for ELISA 
testing must be fresh rather than formalin fixed. Use a single sample container for each animal. Place 
the samples in conical tube or suitable container and apply black tape around the lid to prevent 
loosening during shipment. Place the sealed container in a plastic bag – preferably a zip-lock type bag.  
 


B. A side label, written or affixed, should be applied to each sample container   
                  Date of collection. 
                  Producer name 
                  Species 
                  Type of specimen 
          Sample number 
                  Official animal identification (ID) number: collection and recording of official  
                  identification is mandatory      
 


C. Collect all identification devices from the animal and submit with the sample. Collect the official ID with a 
quarter-sized (approximately 1” x 1”) piece of tissue (ear, hide, etc.) attached to each device. Submit 
this tissue fresh rather than formalin fixed. This will allow DNA verification and/or genotyping if 
necessary. 
 


D. Attach an ID device such as a numbered retain tag to the carcass that can be used to correlate to the 
lab report. In many situations, an FSIS gang tag can be applied to the carcass and corresponding tag 
can be listed on the submission form as identification. 


 
 
7. Laboratory submission form 


 
A. Complete a lab submission form for each producer. Describe clinical findings and history when 


applicable. The following information should be included on the submission form:: 
 


1) Ensure email address of submitter 


2) Type of test - CWD ELISA test 


3) A referral number should be applied as follows: 
            (State)(Collector’s initials)(6 digit date of collection)        
            Example OK-BRS-031218 


4) If the carcass or meat is being retained by FSIS pending results, enter RETAINED. Include 
email address of submitter.  


 
 


8. Sample shipping 
 
A. The submitter must contact the lab on the day of shipment.  



https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf
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B. Fill void area in the shipping container with paper towel when packing the sample. Include the laboratory 
submission form and ID devices in the shipping container with the sample. Include an ice pack in the 
shipping container to keep the sample cool. 


C. Samples should be shipped to NAHLN labs on Monday and Tuesday. This will allow processing of 
samples on Tuesday and Wednesday, respectively. 


D. Ship the samples using an overnight courier.  
E. Provide the lab with the tracking number from the courier air bill. 
F. Inform the lab that animals associated with samples are retained pending results. 


 
 
9. NAHLN Laboratory reporting 
 


A. The ELISA test will be used for samples collected at slaughter. 
B. To reduce retention time by FSIS, NAHLN labs are asked to report results within 2 business days of 


sample receipt. 
C. The test results will be reported by the NAHLN lab to the submitter via the email address provided on the 


submission form. 
 


 
10. Collector/Submitter reporting 
 
The submitter listed on the submission form shall provide a copy of the official results to on-site FSIS personnel 
and plant management immediately upon receipt. It is the responsibility of the submitter to obtain contact 
information for FSIS personnel and plant management. 
 
 
11. Inquiries 


 
Please direct any inquiries to:  
National Cervid CWD Disease Specialist  
USDA APHIS Veterinary Services  
Sheep, Goat, Cervid, and Equine Health Center  
VS.SP.Cervid.Health@aphis.usda.gov 
 



mailto:VS.SP.Cervid.Health@aphis.usda.gov
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coiltrol tissuies ssere collected fi-om 250 elk,~ from MIontanla, ani
ariea \\itil nio lhistory of the disease. Tile lbra'instemi wsas sepal
rated fr-omi tile brain ju'LSt r-ostral to tile polls. A Ccit ssaS Illadci
eithecr at tile conwlvergnce of tile dor-sal IILuCCLeIS Of theC VagLS


nerve at tile polilt sshIere tile splinal cailal begins, or, at a poinlt
approximlately 2 to -1 rr11m cauidal to tilat polint. Theli rostraI'l lialaf
was fixed ill I) per- Cent neuLtral blUfferecd fornlialini aild tile
Cauidal hilaf ssas fr-ozell. Saillples of palatine toilsil anid iiledial
retrophlarvymgeal vlymphl ilode were preservced in 1t) per- ceilt
IILeutral bUffered formallili'l for- in11n1lun10hist(Chenlistrs, or- kept
at -20'C for- Westerln Nlot anllavsis. PreservedISL1Sisue fromi eaci
elk ssere trillliled anld emblledded ill a sinlgle parlaffin blo(ck.
Sectiolls were' CuIt at -5 full aIld IIOliouted (oi1 positively chlargedi
glass slides. Sectionis of tbrainl were stainled ssitil haemlato\5hin
aicid eosliI and cxailiiilcd for sponlgif-Orm dcegeclratioll.


Immunohistochemistry
I'lle tISSueC sectiolls were illllllulllostaiiled wsithiIllolloclollal
anlti'body (mlAbl) F99/97-6-I (0RouIrke aIld otltiers 2f00)t) for-
the dletectioll of PIT"0 ) as describled bs Spr-aker- aind otlicers
(200f2a). Nlioloclonial anltibodv 99/97-61 staillis cer-vid, ov ille
anld Ibovinle St positive br-aini after anltigel retriesval aIncd trcat-
Illeilt witih formlic acid. Sectiolls Were dessaxedi, rcehvdrated,
aildi trecated wsitil 88 per ceilt forlllilc acid for- 3(1 niilinuteS, fol0
lowed by llvdratcd acitoclaVII1lg I laritanli anid otIlcl s 1994) InI
anltigcn ret riecval btfuffer, pi11 61) i)Dako) at 1200(, for 2f0 mlill-
uIteS. Prim1ary, altiblodv treatilleilt ssithl [99/97-6 di]luted to
I0t) in111, for 32 iliilliitCS alt 30( dlctcctioil w(ill alkalineC
phiospiatase r-ed VeIntana Niedical Svstemls), aildi cocuiter-
staiilii(i wsitih lhaeniatoxylin ssere' carried oLilt (1i1 all autoimated
iIIIILIStllillciotiler- ( NcxF. ; Ventanla Nledical Systemls)


Histological examination
'ille ihistological Criteria ulsed to diagnlose tile diseaiseilc11Cludec
inltraIeroICla511vaCuIolationl, mllcrocav itationl of greyvmlatter,
ICLeuroilal de"eciei iatioll aildi loss ssitil iilld astrocvt()sis, and/oi
tile preseilce of PrP 11 detectedi by iill1IL10diStOCitclCeilliStlrs'ill
tile biraiil (Williamis aIild Youllg1981)ciS, 1 982, 1993, Spraker 'aild
(itilers 1997, 200t2a, b, c).


'f'ile severits oIf spongoiforill duegenerationl ssas (uradcd oil


a scale of- ( to 3: t) No lesionis, NI Id, 2 M odeirate aind 3
Sesvere. 'Ille pr-iiialarT IliStolgiCa11 leiolS' ue ojdetl


severity (If sponlgiform degenleration ssere vactiolationl (If tile
'luoI aild IICLeIrOllal CjTt(pIaSilliC vaCLiolationl. Ast rocvtolsi
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FIG 2: Lymphoid follicle
(F) in a medial
retropharyngeal lymph
node of an elk with
chronic wasting
disease, showing heavy
deposits of bright red
chromagen.
Immunohistochemical
staining by the
streptavidin-alkaline
phosphatase method,
and haematoxylin/
bluing counterstain.
Bar=240 iim


FIG 1: Lymphoid follicle (F) in a medial retropharyngeal
lymph node of an elk free of PrPCWD, showing the pale blue
background of the follicle. Immunohistochemical staining
by the streptavidin-alkaline phosphatase method, and
haematoxylin/bluing counterstain. Bar=240 pm


was present but difficult to evaluate on sections stained with
haematoxylin and eosin and was therefore not used in the
evaluation of the severity of the lesions. References for neuro-
anatomical sites of the obex included Singer (1962) and
Yoshikawa (1968). For each neuroanatomical site examined
the prevalence and severity of the spongiform degeneration
were recorded.


Western blot analysis
Frozen tissue for Western blot analysis was available from the
brains of 129 of the infected elk, using tissue rostral to the sec-
tion collected for immunohistochemistry; tonsil was available
from 34 and retropharyngeal lymph node was available from
12. Samples of 0-2 to 0 25 g of tissue were minced and lysed
by two 45 second rounds of agitation (Fast Prep FP120,
BioSpec 101; ThermoSavant) with zirconium grinding beads
(I mm Zirconia; BioSpec Products) in 1 ml lysis buffer
(lt)mM Tris-HCI, pH 75, 0 5 per cent NP-40, 0 5 per cent
sodium deoxycholate). The sample was incubated at room
temperature for 30 minutes and then stored at -20°( until
used. An equal volume of 4 per cent (w/v) Sarkosyl was added
and the lysate was held at 37°C for 10 minutes and then
treated with 100 pg/ml D)NAse at 37°C for 30 minutes before
digestion with 50 pg/ml proteinase K at 50°C for 30 minutes.
The sample was adjusted to IX sample buffer (NuPage i,is
sample buffer; Invitrogen) with reducing agent and boiled for
10 minutes. Minced tonsil and retropharyngeal lymph node
were pretreated by incubation in collagenase digestion buffer
(Grathwohl and others 1996) (2-5 mg/ml collagenase [Gihco
Life Sciencesj), 100 pg/ml DNAse in 10)mM Tris-I-10, pH 76,
5mM magnesium chloride for 3t) minutes at 37°C, then
adjusted to IX lysis buffer and treated as above. If no PrP`VD
was detected by Western blot of tissue homogenates, the sam-
ples were enriched with sodium phosphotungstate (Sigma) as
described by Wadsworth and others (2001 ) with modifica-
tions. After digestion with proteinase K the tissue homogen-
ates were adjusted to 0-3 per cent sodium phosphotungstate
in 170mM magnesium chloride at 370C for 40 minutes, then
centrifuged in a conventional tabletop microfuge at 20,800 g
for 30 minutes. The pellet was resuspended in sample buffer
with dithiothreitol (50mM final concentration) and heated in
boiling water for 10 minutes. Proteins were separated by elec-
trophoresis on precast NuPage 12 per cent Bis-Tris polyacryl-
amide gels (Invitrogen) and transferred to polyvinylidene
fluoride membranes (Immohilon P; Millipore) prehydrated
in methanol anid transfer buffer. The membranes were
blocked with a commercial casein buffer (Pierce Chemicals)
and incuhated with mAb F99/97 6-1 diluted to 3 5 pg/nml in
casein buffer for 30 minutes at room temperature. They were


then washed in 0O1M Tris, pH 830, 0(15M sodium chloride,
0-05 per cent Tween-20 (wash buffer) and bound antibody
was detected by incubation with goat anlti-MOuSC iMMUInO-
globulin C 1 -horseradish peroxidase (Southern l3iotech-
nology) and a chemiluminescenit substrate (ECL; Amllershaml
Pharmacia Biotech) followed by exposure to film (X-omat;
Kodak).


PRNP and PRNPy analysis
Frozen tissue suitable for t)NA analysis was available from 186
of the infected elk; samples from the other 40 elk were unsuit-
able owing to the degradation of the DNAS in autOlysed tissuC.
The [DNA was extracted from frozen hrain, tonsil or retropha-
ryngeal lymph node as described by O'Rourke and others
( 1999). The open reading frame of the funictioinal iPR\T gene
was amplified with forward primer 223 (5'v s ( ( I IAI
TTTGC( ,s) and revcrse primer 224 (5-A V ATS 1 SS
(GAA(), and sequenced with forward primer 245 (,'-G(GCAA(:.
(C(G-A`C(CC,A( (-T( A) and reverse primer 12 ((1(1(A( 1(1
(1(,IC('(1(A). Elk PRNP genotypes were identified by the
deduced aminio acid residuc at codon 132 (methioninle [MI
or lcucine [L]), the only coding change obscrved in the
saimiples.


G(enomic D)NA from 17 elk was analysed for evidence of the
recently descrihed ccrvid pseudogene PRNPyV (BraytoIn and
others 2004) by PC R using pseudogene-specific forward
primller 379 ( '-AA(D,AAAATTC C TGG(\ACACCS,(,AIf) anid reverse
primer 224. Amplification reactions were analysed by 1 per
cent agarosc gel clectrophoresis. Genomic t)NA from a mule
deer with the cervid pseudogenc was used as a positive con-
trol. The samples included two elk with PrP" l' restricted to
the hrain (mimI), three elk with PrP" l' in lymph nodes but not
brain (NMM), nine elk with PrP' "L' in brain and nodes (seven
mim and two Lxi) and thrce PrP("1 -negative elk (one LmI anld
two NiMi). Nonc of the samples showed evidence of PRNPy.


RESULTS


In total 10,269 elk were used, of which 1t),043 (97.8 per cent)
had no detectable PrP"1 in the brainstem or lymphoid tis-
sucs. Each herd had a rclatively small number of cascs and the
age of the affected elk varied from approximately 8 months
to mnore than 12 years. Chronic wasting diseasc is transmitted
horizontally in mule decr (Miller and Williams 2003) and
probably also transmitted in this way in elk. The incubation
time for animals infected in the perinatal period may be as
short as 18 moniths but the incubation time after adult expo-
surc is unknown. Becausc of this unccrtain interval elk with
no evidence of PrP("1") arc not considered to bc frec of the dis-
ease. Twvo hunldred and fifty negative samples were collected
from elk killed by hunters in Montana, an area with sufficient
surveillance and no evidence of the disease.
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*:. . .;ouolo ;i i; ;. . I N :E
Medulla MRLN only PT only Both tissues Neither tissue


Br o 32 2 9 0
Br+l 11 1 20 11
Br+2 6 0 25 10
Br+3 2 4 64 3
Br+4 0 0 22 4


Br 0 No PrPCWD detected, Br+ 1 Scant PrPCWD restricted to the
dorsal motor nucleus of the vagus, Br+2 Abundant PrPCWD
restricted to the dorsal nucleus of the vagus nerve and nucleus of
the solitary tract, Br+3 PrPCWD in dorsal nucleus of the vagus nerve,
nucleus of the solitary tract and scant deposits in surrounding
nuclei, Br+4 Intense staining in the dorsal nucleus of the vagus
nerve and surrounding nuclei
MRLN Medial retropharyngeal lymph node, PT Palatine tonsil


Immunohistochemistry of medullae and
lymphoid tissues of 226 infected elk
The deposits of PrPC 'rD in the brain appeared as a coarse, red,
granular or particulate material. The positive staining for
PrP'X\-D often surrounded neurons and appeared to be on the
cell surface and scattered throughout the neuropil. Intra-
cellular staining was rare. In many areas there were plaques of
PrPCI`1'). Negative brain tissues were a pale blue.


A typical section of medial retropharyngeal lymph node
or palatine tonsil contained approximately 50 to 200 lym-
phoid follicles. The lymphoid tissues were considered
positive if any of the lymphoid follicles were stained immuno-
histochemically. Typically, 10 per cent or more of the folli-
cles were entirely filled with positively stained material (Fig
1). In some elk, the positive red chromagen was limited to a
crescent-shaped area filling approximately half to three quar-
ters of the germinal centres of individual follicles. Lymphoid
follicles free of staining had a pale blue background (Fig 2).
Individual positive follicles contained a coarse, bright red,
granular material that was interpreted to be PrP'WD. This
material was confined to the follicles and there was little out-
side the follicles. This material appeared to be within the
intercellular space and on the cell membranes of follicular
dendritic cells and lymphocytes, as described in mule deer
by Sigurdson and others (2002).


Elk were considered positive for chronic wasting disease
if one or any combination of the three tissues (medial
retropharyngeal lymph node, palatine tonsil and/or the dor-
sal nucleus of the vagus nerve) had detectable PrPcA'D; 226
(2-2 per cent) were positive. On the basis of the neuro-
anatomical location and intensity of the positive immuno-


PrPCWD Lymphoid tissue negativet Lymphoid tissue positivet
in brain* MM LM MM LM LL


BrO 0 0 32 3 0
Br+1 10 0 26 1 0
Br+2 8 0 29 1 1
Br+3 2 0 58 2 0
Br+4 4 0 9 0 0


* PrpCWD deposits in brain as described in Table 1
t Neither the medial retropharyngeal node nor the palatine tonsil
contained PrPCW"D detectable by immunohistochemistry or Western
blot analysis
$ One or both tissues positive for PrPCWD by immunohistochemistry
or Western blot analysis
MM Homozygous for the allele encoding methionine at codon 132,
LM Heterozygous for the alleles encoding methionine and leucine
at codon 132, LL Homozygous for the allele encoding leucine at
codon 132; there were no LL elk in the lymphoid-negative group


staining in the medulla, the positive elk were assigned to one
of five groups; in each group, the pattern of distribution in
the lymphoid tissue (tonsil, medial retropharyngeal lymph
node or both) of each elk (Table 1) and its PRNP genotype
were recorded (Table 2).


Patterns of PrPcwD deposition in brain and lymphoid
tissue of positive elk of varying PRNP genotypes
PrPCWD in lymphoid tissues with no deposits in the
medulla (Br 0) Forty-three elk had no detectable PrP( \\D in
the dorsal nucleus of the vagus nerve and no spongiform
degeneration, but in 32 of them there was positive staining
in the medial retropharyngeal lymph node alone, in two in
the palatine tonsil alone, and in nine in both lymphoid tissues
by immunohistochemistry (Table 1, Fig 1) and/or Western
blot. The follicles were usually not filled with staining and the
immunostaining was often crescent-shaped. The staining was
not uniform throughout the section of lymphoid tissue, but
patchy in distribution. In several cases three sections of node
were examined and only one section had positive follicles.
Tissue suitable for DNA analysis was available from 35 elk; 32
of them were homozygous for M at codon 132 (MM) and the
other three were heterozygous for LM. The genotypes of all the
elk with suitable DNA are shown in Table 2.


Scant PrPCwD deposits restricted to the dorsal nucleus
of the vagus nerve and nucleus of the solitary tract
(Br+l) Forty-three elk had PrPC\\'I immunostaining in the
obex, restricted to the lower half of the dorsal nucleus of the


(a)


FIG 3: (a) and (b) Obex, myelencephalon of the brain of an elk with chronic wasting disease (Br+1/early), showing the small
clusters of bright red chromagen (circles) in the lateral aspects of the nucleus of the vagus nerve (V), but no staining in any of
the adjacent nuclei. Immunohistochemical staining by the streptavidin-alkaline phosphatase method, and haematoxylin/
bluing counterstain. (a) Bar=1-3 mm, (b) Bar=133plm
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FIG 4: (a) and (b) Obex, myelencephalon of the brain of an elk with chronic wasting disease (Br+l /late), showing bright red
chromagen filling the lower half of the dorsal nucleus of the vagus nerve (V), but no staining in the adjacent nuclei.
Immunohistochemical staining by the streptavidin-alkaline phosphatase method, and haematoxylin/bluing counterstain.
(a) Bar=420 ,um, (b) Bar=42 pm


vaguIs nlcrvc. SomelC CaSCS N\Tcrc charactcrisecd bv hasving o011b


two or thlee ncuronis surlounlded h1v positive immuILohis-
tochemilcal staininig in the v-entral lateral region of the mid-
dle one third of the dorsal nucleus of the vagus nersIe(VC ig


3), the parasyrnmpathetic regioni of the vagLuS nIucleus. InI SOm11e
cases, staiining was also obsersved in the nucleus of the soli-
tary tract ( Fig 4). 'ihe immun1111-ostainling was bilateratl in 41 of
the 43 elk. Typically, positisve staiining ssTas observed on the
periphery of neuronis anid axonis with a miniimial amIlouInt of
detectable PrP1'AL) in the suirrounding neuropil. No spongi-


form encephalopathv was obsersved. PrP' 'A1) wTas found in


the lvymphoid tisSIes of 32 of the 43 elk in this groLup;


prpc 'l I) was obsersved in the medial retropharvugeal lymph
niode but nlot the palatinie tonlsil in I1 ini bothi tiSSLueS inl


20) and in the tonsil alone in one (Table 1 ). The patterin of
1ollicuIlar staininig wssas similar to that observed in the Br (
grOuIp onlC animiials. Thirty-six of the 37 elk with sUitable
MA)NNere' homlloiygous NINI a.nd the other was hCtCI-OzN'gOLIS


Moderate PrPCWD deposits restricted to the dorsal
nucleus of the vagus nerve and the nucleus of the soli-
tary tract (Br+2) Forty-one elk had PrP"1" deposits fillilng
the centire cross-sectioni of the dorsal nIucIeus of tile VaguLS
netrve aiid the nucleus of thie solitary tract, wsith Ino imllIllUIlO-
staininig in ainy of the adjacenit n1uclei (Fig 5). Tlhere was iild
spongiform encepihalopathx in1- of tihese elk, occurring first
in the niictropil follocsed liv c1troplasmic aCiLiolationi of nICI-
r-on1s. Positive inmminmohistociecmical staininig of lymphoid tis-
sue was fotuind in 31 of tbie 41 elk. lmnILulnostainiing wNvas


(a) -


obsersved in both tissues in 25 of 3t) elk anid in the medidal
retropharvngeal lymph odc alone itn six. IThilrtvs-exell of thie


39 elk in this group with suitatble DN ssere bomloz-gous NINI,


onec was heterozVgolis I\I aind the other wssas homoillOzv uOLIs fol
i-t, the onlC case of chronic wasting disease in ain elk ofl this
genotype observed cithcr iln this StUdy or in the studs bs


()tRoutrke anid othier-s ( 1999).


Heavy PrPCWD deposits in the dorsal nucleus of the
vagus nerve with minimal to moderate spread to sur-
rounding nuclei (Br+3) Seventythriree elk hlad relatively
heaxvv staining of the dorsal niucleus of the vagus nerse anid
minlimal to Imloderiate PIPT ') immunostaining inI SLirroLiind-


ing nIcILei (the caudal portion of the nuIcIeuIs ofl the spinial
tr-act of the tr igcemlinal nerve, the ambiguuS l eretic-


ulair formation, thle hivpo,?lo)s1saIl IIclCetus, the otlisali nuclCei
aiid thie accessory cuIlleate nucleuLIS) anid sshite tracts (Fig 6).
The radix of the dorsal nucIeuIs of the vaguLS nerx e appeared
to be the first anid imost consistentls af-f'ected axonial tract.
Detectable accuLIMulations of PrP\' I' inI thc nuicleus of the


spinal tract of the trigeminal nersve appear-ed to folloNw the
aCCLIUmltiotnOll of PrPT inI the dor-sal 1ulCleus Of tIle v'aguLs
nerve aIld thie 1nucleus of thlC solitaryT tract. In additioni, tei el-
warls mlild to Ioder-ate im ostainin,g iln thie inluscLis
ambignUIS, the r-eticutilar formation, thc oliharv nluCclei aiid the


accessor' Culneaite nucleLus inI Som eC nilimals. th'le animiiials inI


tIlis giOulp lhad iild spoIngiformIll dcgencration in the dorsal
nucleus of the xvagIS neree, but nlOt in the surrouniidinlg nleCICi.
Positive inimTllunlostaininiigt in lvmphoid tiSSlCS swas obserived ill
70 of the 73 elk, wvith both the medial retropharvngeal node


~ V 9,


- ''ta;*s-,54vt s * t!'i¢s m~~~
FIG 5: (a) and (b) Obex, myelencephalon of the brain of an elk with chronic wasting disease (Br+2), showing the cluster of
bright red chromagen filling the entire dorsal nucleus of the vagus nerve (V), but no staining in the adjacent nuclei.
Immunohistochemical staining by the streptavidin-alkaline phosphatase method, and haematoxylin/bluing counterstaining.
(a) Bar=1-3 mm, (b) Bar=133 pm
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FIG 6: (a) and (b) Obex, myelencephalon of the brain of an elk with chronic wasting disease (Br+3), showing the abundant
bright red chromagen filling the dorsal nucleus of the vagus nerve (V) and spilling over into adjacent nuclei. R Radix of the
vagal nucleus, T Nucleus of the spinal tract of the trigeminal nerve. Immunohistochemical staining by the streptavidin-alkaline
phosphatase method, and haematoxylin/bluing counterstain. (a) Bar=4-2 mm, (b) Bar=42 pm


and the palatine tonsil positive in 64 animals, the retropha-
ryngeal lymph node alone in two and the palatine tonsil
alone in the other four. Of the 62 elk with suitable DNA, 60
were homozygous MM, including the two in which the
immunostaining was restricted to the brain. The amount and
distribution of PrP'C\w" in the two heterozygous LM elk was
indistinguishable from that in the 60 homozygous
animals.


Heavy PrPCWD deposits within the dorsal nucleus of the
vagus nerve and surrounding nuclei (Br+4) Intense stain-
ing was observed throughout the dorsal nucleus of the vagus
nerve and within surrounding nuclei (the caudal portion of
the nucleus of the spinal tract of the trigeminal nerve, the
nucleus ambiguus, the reticular formation, the nucleus of the
hypoglossal nerve, the olivary nuclei and the accessory
cuneate nucleus and white matter tracts of 26 elk) (Fig 7).
Three of them had gross lesions compatible with chronic
wasting disease, including serous atrophy of fat behind the
eyeballs and at the base of the tongue. All the animals in this
group had moderate spongiform degeneration within the
dorsal nucleus of the vagus nerve, with mild spongiform
degeneration in the surrounding nuclei. The lymphoid tissues
(both palatine tonsil and medial retropharyngeal lymph
node) were positive in 22 of the 26 elk, but the other four had
no detectable PrPC'L) in lymphoid tissues in spite of the
apparently advanced disease. All 13 elk with suitable DNA were
homozygous MM, including the four with PrPC\\'D accumu-
lations limited to the brain.


Control elk There were no histological lesions of spongi-
form degeneration and no positive immunostaining
was detected in the brainstem at the level of the vagus
nucleus, of the 250 control Rocky Mountain elk from
Montana.


Western blot analysis
Western blot analysis was applied to samples of brain, tonsil
and/or retropharyngeal node to confirm the immunohisto-
chemical diagnosis, to confirm the tissue-specific distribution
patterns of PrPC'V) (only brain or only lymphoid tissue) and
to determine whether the glycoform patterns varied with the
animal's genotype. Tissue was collected from the medulla cau-
dal to the section taken for immunohistochemistry and it may
not have included the dorsal motor nucleus in all cases.
Fourteen of the 30 samples from medullae considered Br+2
and five of the 27 samples considered Br+ 1 were positive by
Western blot analysis, consistent with a focal deposition of
PrPCw\V in the dorsal nucleus of the vagus nerve and the
nucleus of the solitary tract. All 46 brain samples considered
Br+3 or Br+4 by immunohistochemistry were positive by
Western blot analysis. No samples from brains that were neg-
ative by immunohistochemistry had detectable PrPCW\D by
Western blot analysis. In three of the elk the Western blot
analysis of medulla and one or both lymphoid tissues showed
that there were deposits of PrpCWD in the brain but not the
lymphoid tissue, in two there were deposits in lymphoid tis-
sue but not brain and in 33 there were deposits in both sites
(data not shown).


FIG 7: (a) and (b) Obex, myelencephalon of the brain of an elk with chronic wasting disease (Br+4), showing the abundant
bright red chromagen filling the entire dorsal nucleus of the vagus nerve and the adjacent nuclei. Immunohistochemical
staining by the streptavidin-alkaline phosphatase method, and haematoxylin/bluing counterstain. (a) Bar=4-2 mm,
(b) Bar=42pm
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FIG 8: Western blot
analyses of the proteinase
K-resistant core of PrPCWD
from the brainstems of
two elk with chronic
wasting disease, one
homozygous for
methionine at codon 132
(lane a), and the other
heterozygous for
methionine/leucine at
codon 132 (lane b).
Molecular weight markers
(kD) are shown on the left


kD


52


36


2906
203-


The PrPC'\l) Western blot profiles from
homozygous MM elk and one homozygous
tinguishable and showed the characteristic
of the TSES (Fig 8, lane a), with the bands p
senting the unglycosylated, monoglycosylat
lated PRNP gene products. Of the seven het
five had PrPcw\) deposits restricted to the
the vagus nerve and the solitarius nucleus,
side the formalin-fixed section. Western blo
from the two remaining heterozygous LM (


tinctive banding pattern (Fig 8, lane b) wi
bands having a higher apparent molecula]
upper two bands in homozygous MM elk. TI
detectable only after a long exposure of the


DISCUSSION


The tissues examined included tissues
euthanased during the total depopulation o
tory of chronic wasting disease; they appea
and only three of them had gross lesions cc
disease. The length of the preclinical stage of
and the interval from natural infection to t
detectable PrPtc\\) deposits are not known.


Different patterns of spongiform degen
mulation of PrPC'VD in the medulla were ob
ferences may have been due to differences i
disease, in the elk's PRNP genotypes, or to (


strain of the agent. Different patterns of sp
eration and PrPSc accumulation have been
ferent breeds of sheep with naturally acquiri
and others 1997, Ryder and other 2001), anc
profiles of vacuolar lesions have been desc
between PrP genetic groups of sheep (Ligios
Begara-McGorum and others 2002). ]
changes described in sheep with terminal si
subtle than those observed in this stuc
immunostaining showed a similar progi
vagus nerve to the surrounding tissue (F
2001). The elk had the same limited PRNF
reported by O'Rourke and others (1999), v


ing change (M to L) at codon 132. This sit
human codon 129, in which the M/valine
associated with relative susceptibility, inc
phenotype of individuals with sporadic (P
1991), iatrogenic (Collinge and others 1991
and others 2000) and variant Creutzfeldt Ja
(Collinge and others 1996) or kuru (Mead <
These studies suggested that heterozygosil
confer some protection from disease. In t]
96-7 per cent of the diseased elk were hom
codon 132 and there was only one L homo,
heterozygous LM elk consisted of three ear
immunostaining in the brain, and one or l


a b of the other groups except for the most advanced (Br+4).
Lymphoid tissue was positive in all seven cases. Because of
the unknown but almost certainly variable exposure dates of
the elk, it is impossible to rule out a prolonged incubation
time in the elk heterozygous at codon 132 until experimen-
tal pathogenesis and oral challenge trials have been
completed. Similarly, the relative susceptibility of the het-
erozygous LM and homozygous LL elk to natural exposure is
difficult to assess because exposure can neither be demon-
strated nor quantitated. The results show that, in captive
herds, elk of all three major diploid genotypes are suscepti-
ble to naturally acquired chronic wasting disease. The rela-
tive susceptibility and incubation time of the elk of each
genotype cannot be determined until the genetic analysis of
the 10,269 elk has been completed. However, heterozygous


the brains of 124 LM and homozygous LL elk are typically found at low
LL elk were indis- frequencies in captive and free-ranging populations and
banding pattern definitive results may require experimental inoculation.
)resumably repre- Strain variations in TSES appear to represent the combined
ted and diglycosy- effects of genetic differences in the host and undefined factors
erozygous LM elk, affecting the agent. The experimental challenge of sheep with
dorsal nucleus of two strains of scrapie resulted in different PrP immunostain-
undetectable out- ing and histological profiles (Foster and others 1996, Jeffrey
btanalysis of brain and others 2001) which were attributed to differences in
elk showed a dis- strain rather than genotype. All the elk in this study were cap-
ith the upper two tive, game-raised livestock. The transmission of the agent
r weight than the from wild deer or elk cannot be ruled out but is unlikely.
ie lower band was Strain differences in TSEs are deduced from the pattern of the
blot. lesions and the incubation time in panels of mice (Fraser and


others 1989) and by differences in the apparent molecular
weight and relative abundance of the three glycoforms after
they have been separated on polyacrylamide gels. Variations
among human patients (Parchi and others 1996) are associ-


from captive elk ated with differences in phenotype and PRNP genotype.
f herds with a his- Differences between the TSEs associated with cattle and sheep
ired to be healthy (Baron and others 1999, Hope and others 1999, Stack and
)nsistent with the others 2002) include differences in the apparent molecular
fthe disease in elk weight of unglycosylated PrP and in the relative density of the
the appearance of bands representing the mono- and diglycosylated forms.


There was no apparent variation among the homozygous MM
eration and accu- elk in this study or in a study by Race and others (2002). In
tserved. These dif- this study, a variant glycoform pattern was observed in three
in the stage of the heterozygous elk; however, because the precise anatomical
differences in the location of the samples collected for Western blot analysis var-
ongiform degen- ied, it would be premature to conclude that the change in gly-
described in dif- coform ratio was related to a difference in genotype in this
ed scrapie (Wood small sample. Panels of conventional or transgenic mice sus-
dvariations in the ceptible to chronic wasting disease or herds of elk with
ribed within and defined PRNP alleles and a consistent experimental challenge
s and others 2002, dose would be needed to assess variations in the strain of the
Fhe microscopic agent.
,crapie were more Although neither the host's genetics nor strain variations
ly, although the can be ruled out, the appearance of scant PrPC'\D limited to
ression from the the parasympathetic region of the vagus nerve in some
(yder and others animals and its accumulation at this site in all the PrPc '"`-
? allelic variation positive elk suggest that this site may be the earliest focus of
,vith a single cod- its accumulation in the medulla. This observation is consis-
e is equivalent to tent with the experimental models described in domestic
polymorphism is sheep and mule deer (Hadlow and others 1982, Sigurdson and
-ubation time or others 1999, Spraker and others 2002b) and with observations
'almer and others from a single elk (Peters and others 2000). The findings are
1), familial (Puoti consistent with the proposed route of entry from the gut
ikob disease (CJD) of mule deer (Sigurdson and others 1999) and sheep
and others 2003). (Andreoletti and others 2000) via the parasympathetic motor
ty at the site may neurons (van Keulen and others 1999, Ryder and others
he present study, 2001). If the pathogenesis of chronic wasting disease in elk is
ozygous for M at similar to that proposed in domestic sheep and mule deer, the
zygote. The seven presence of PrPc\\D in lymphoid tissues alone would repre-
rly cases, with no sent early cases and its presence in lymphoid tissues and brain
two cases in each would represent later cases. The increasing amounts of
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PrPc WD observed in the medulla of elk scored Br+2 to Br+4
may indicate the amplification and progressive spread of
PrPCwL), the accumulations of PrPCwl) preceding spongiform
degeneration.


The distribution of abnormal PrP in the lymphoid tis-
sues of these elk varied more markedly than in the other nat-
urally occurring TSES. The early accumulation of PrPCX\") in
tonsil is the basis for testing live mule deer (Miller and
Williams 2002, Wild and others 2002). Similarly, the
lymphoid distribution of abnormal PrP in tonsil (Schreuder
and others 1998) and other peripheral lymphoid tissues
(O'Rourke and others 2000) is a reliable preclinical indica-
tor of disease in sheep, with the notable exception of sheep
with a diploid PRNP genotype VRQ/ARR, in which abnormal
PrP is detected in the brain but not in lymphoid tissues (van
Keulen and others 1996). In addition, in a small percentage
of sheep in the USA lacking the ARR allele, immunostaining
is restricted to the brain (K. I. O'Rourke, unpublished obser-
vations). In cattle inoculated orally with the agent of BSE,
abnormal PrP was detected in the mesenteric lymph nodes
and Peyer's patches of the distal ileum (Terry and others
2003), although in cattle with natural BSE immunostaining
in the gut was limited to occasional sparse staining of the
neurons of the distal ileal myenteric plexus. Human vari-
ant CJD is remarkable for the accumulation of PrP in the ton-
sils or appendix of some individuals (Wadsworth and others
2001), in contrast with sporadic CJD, in which abnormal PrP
is not usually observed in lymphoid tissues (Hill and
others 1999). In the elk in the present study the distribution
pattern of PrP' Xw\ was variable, including immunostaining
in both brain and lymphoid tissue (68.6 per cent), in lym-
phoid tissue alone (19 per cent), or in brain alone (12.4 per
cent). No PrPC\\t) was detected in the lymphoid tissues of 21
elk with scant PrPcA'l) in the brain (Br+ I and Br+2) or in
seven elk with relatively widespread PrPC\VD in the brain
(Br+3 and Br+4); all 28 were homozygous MM at codon 132,
ruling out the polymorphism at codon 132 as a cause for this
distribution pattern.


Alternatively, the route of infection may influence the
pattern of distribution of PrPCWD. Although orally transmit-
ted chronic wasting disease results in early accumulations
of PrPCWD' in lymphoid tissues (Sigurdson and others 1999),
direct access to the brain via the innervation of the oral
mucosa (Bartz and others 2003) might result in an accumu-
lation restricted to the central nervous system. In mule deer
(Spraker and others 2002b) and white-tailed deer (K. I.
O'Rourke and others 2004) this limited pattern of distribu-
tion of PrPc\l) could not be identified. However, these stud-
ies included free-ranging animals whereas the elk in the
present study were raised on game farms, where coarse hay or
other unnatural feeds may have been provided in place of
the grasses and leafy browse typically selected by free-ranging
elk. These unnatural feeds could increase the possibility of
abrasions or other changes in the oral mucosa and affect the
pathogenesis of the disease.


The prevalence of chronic wasting disease is monitored by
examining tissues from clinical suspects and from large sam-
ples of animals killed by hunters; it is limited by the cost of
testing large numbers of animals during the relatively short
hunting season. For cost-effective surveys it is essential to
identify the appropriate tissues for testing. In this study, an
examination of brain and at least one lymphoid tissue was
necessary to diagnose the disease in most of the infected elk.
The immunostaining of brain alone would have detected only
81 per cent of the infected elk, and immunostaining of lym-
phoid tissue alone would have detected only 88 per cent. In
all the groups, the retropharyngeal lymph node was slightly
more informative than the palatine tonsil. In particular, of the
three tissues examined, this node was the only PrPcWI'-
positive tissue in 32 of 43 elk with apparently early disease (Br


0). Larger scale surveys, using high-throughput methods
(Hibler and others 2003), will yield additional data on cost-
effective testing strategies, including the appropriate target tis-
sues for elk and deer. Additional studies of the pathogenesis
of the disease in captive elk may elucidate the relationships
between the source of inoculum, its dose, route of inocula-
tion and strain, and genetic and environmental factors in
determining the pattern of distribution of PrPC\l\ in chronic
wasting disease in elk.
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rate, can be used on both the ELISA and IHC and do not have issues with poor samples. Lymph nodes can
be utilized for both tests even when highly degraded, where obex cannot.
 
I understand that the domestic cervid industry would like consistency between domestic and wild cervids.
I originally made a suggestion during the first negotiated rule meeting that maybe the industry should
start taking lymph nodes when they can’t get an obex sample (degraded or damaged sample) for
submission. This way they always have a sample to test.
 
IDFG has taken obex from elk since 1998, but switched to taking lymph nodes in 2018 for routine
surveillance by ELISA based on the recommendation of other state partners and peer-reviewed research.
We could double sample in the future (lymph node and obex), but we will continue to use lymph nodes
for ELISA surveillance because obex cannot be used on ELISA. We will always confirm with IHC on either
obex or lymph node. In addition, we are going to begin genotyping our wild elk and deer in the next year
or two so we will have a better idea of their susceptibility and pattern of prion deposition.
 
Let me know your thoughts and if you would like you can include this information in the negotiated rule
making file.
 
Tricia
 
 
Tricia Hebdon
Wildlife Health Program Coordinator
Wildlife Health & Forensic Laboratory
Idaho Department of Fish and Game
1820 S. Trout Road
Eagle, ID 83616
208-939-9171
208-608-6262 cell
208-939-2219 fax
tricia.hebdon@idfg.idaho.gov

https://idfg.idaho.gov/
 
 
 

From: Dr. Scott Leibsle <Scott.Leibsle@ISDA.IDAHO.GOV> 
Sent: Wednesday, June 2, 2021 11:02 AM
To: Hebdon,Tricia <tricia.hebdon@idfg.idaho.gov>
Subject: Cervidae Admin Order
 
Prior to August 2020, there was no official language in place that restricted domestic imports from areas
beyond a CWD endemic area.  ISDA felt it was necessary to address that risk, largely due to what we

mailto:tricia.hebdon@idfg.idaho.gov
https://idfg.idaho.gov/
mailto:Scott.Leibsle@ISDA.IDAHO.GOV
mailto:tricia.hebdon@idfg.idaho.gov


perceived as a reduction in surveillance in Alberta, but also because each state/province uses different
criteria to establish their endemic areas, thereby creating different import rules based upon the origin of
the animals.  The 25 mile “safe zone” was meant to set a minimum standard for those imports. 
 
cid:image001.png@01D757C3.A23C2990

 



From: Jim Lowe
To: Lloyd Knight
Cc: Dr. Scott Leibsle; Chanel Tewalt
Subject: {External}Re: Cervidae Rule Stakeholders
Date: Monday, May 17, 2021 11:33:26 AM

Lloyd, 

Would you send me a link for the upcoming Cervidae rulemaking meeting? 

For what it is worth, I support the proposed provision for ISDA-sanctioned reindeer exhibits
outside of the cervidae facility, replacing the current rule which hands that off to USDA.  The
USDA exhibitor process is cumbersome and, with the exception of the current ISDA rule,
does not apply to or fit our operation. 

Also, in response to another comment, I support maintaining the current 6' height requirement
for the perimeter fence for reindeer rather than increasing that to 8'. Two years ago we
invested in 6' fencing for our reindeer based on the current rule.  In our setting, it would be
unnecessary to replace or modify the perimeter fence to 8' height, for either domestic
containment or for wildlife exclusion.  

Thank you, 

Jim Lowe
Lowe Family Farmstead
Kuna, ID
208-921-2326

On Sun, May 16, 2021 at 10:51 PM Lloyd Knight <Lloyd.Knight@isda.idaho.gov> wrote:

Stakeholders:

 

We have the second round of negotiated rulemaking meetings this week, so a couple of
reminders are in order:

If you RSVP’d for meeting links prior to the April meeting, you should have received
three meeting requests – April, May, and June.  Please be sure to use the May meeting
link this week as it is a different meeting (including Webex link and meeting number
for those that call in) than April.  If you are going to be joining us for the first time
and don’t have a link, respond to this email and I will get you added to the list.
Be sure to visit our Current Rulemaking page on our website where you can find
updated draft rules, notes from the last meeting, and comments and information
submitted from stakeholders.  You can find that page at: https://agri.idaho.gov/main/i-
need-to/see-lawsrules/rulemaking/isda-rulemaking-2021-2022/. 

 

As always, please let us know if you have any questions or concerns.  You can send an

mailto:jim@lowefamilyfarmstead.com
mailto:Lloyd.Knight@ISDA.IDAHO.GOV
mailto:Scott.Leibsle@ISDA.IDAHO.GOV
mailto:Chanel.Tewalt@ISDA.IDAHO.GOV
mailto:Lloyd.Knight@isda.idaho.gov
https://agri.idaho.gov/main/i-need-to/see-lawsrules/rulemaking/isda-rulemaking-2021-2022/
https://agri.idaho.gov/main/i-need-to/see-lawsrules/rulemaking/isda-rulemaking-2021-2022/


email to rulesinfo@isda.idaho.gov. 

 

Thank you. 

 

 

Lloyd B. Knight

Administrator, Division of Plant Industries

Agency Rules Review Officer

Idaho State Department of Agriculture

Office: (208)332-8664

Mobile: (208)859-4173

 

mailto:rulesinfo@isda.idaho.gov


Red Deer versus Elk Genetics 

Mitochondrial DNA testing has supported that red deer and elk are in fact two distinct species for almost 
20 years.  

Elk and red deer can have fertile offspring, often a strong indicator that two animals belong to the same 
species. There are also many differences between the two. Pregnant elk cows carry their calves for 20 
days longer than red deer hinds, while bull elk carry their antlers for 35 days longer than red deer stags. 
An average bull elk weighs 720 pounds, while a red deer stag averages just 400. And of course, the bugle 
of an elk is a very different experience from the roar of a red deer. 

The ability of the two species to produce fertile offspring has helped spawn controversy about red deer 
game farms. Along with the ethical issues involving the commercialization of wildlife, and concerns over 
disease, game farms can also compromise the genetic integrity of wild elk herds. If animals egress or 
ingress into a captive facility, as is sometimes the case, they can mate with wild elk creating a hybrid 
offspring that can threaten the purity of wild elk herds. 

There are two types of DNA testing; mitochondrial speciation and Single Tandem repeat or Single 
Nucleotide Polymorphisms (STR/SNP). 

Mitochondrial DNA speciation would need to have a 96% or higher similarity or sequence homology to 
Rocky Mtn. Elk (Cervus Canadensis) to be considered pure. 

STR/SNP speciation would have to have defined alleles that we only see with that species. You would 
need to have no presence of the Red Deer specific alleles present to call an animal pure or not a hybrid 
red deer/elk. 

Both tests need to be designed based on standard “pure” individuals. The STR/SNP analyses need to 
encompass a large enough populations to ensure that the loci or alleles being assessed are truly species 
specific. 

  



 

Comparative Study 
  
Mol Phylogenet Evol. 2002 Mar;22(3):342-56. 
 doi: 10.1006/mpev.2001.1065. 

A phylogenetic comparison of red deer and wapiti using 
mitochondrial DNA 

Renee O Polziehn 1, Curtis Strobeck 
Affiliations expand 

• PMID: 11884159 
• DOI: 10.1006/mpev.2001.1065 

Abstract 

A phylogeny was constructed for red deer/wapiti (Cervus elaphus) subspecies using 
sequence data from the control region of mitochondrial DNA (mtDNA). The tree was 
rooted using Cervus nippon (sika deer), Cervus albirostris (Thorold's white-lipped deer), 
and several Odocoileinae species. A division between the mtDNA haplotypes of red deer 
(European) and wapiti (Asian/North American) corresponds to subspecies found on 
opposite sides of the Himalayan Mountains and Gobi, which suggests wapiti should be 
reconsidered for the status of C. canadensis. Using parsimony and distance analysis, red 
deer and wapiti are derived from a single recent common ancestor, which is consistent 
with current taxonomy that recognizes the subspecies of Cervus elaphus as 
monophyletic group. However, maximum-likelihood analysis using weighted transitional 
substitutions caused red deer to form a sister group to sika deer (Cervus nippon) and 
wapiti. A phenetic comparison revealed wapiti also share more nucleotide similarities 
with sika deer, although approximately 5% sequence divergence separates wapiti, sika, 
and red deer. Phylogenetic evidence from the cytochrome b sequences corroborated 
observations from the control region. Observations from this study suggest that the 
species status of wapiti should be reinstated. 

(C)2002 Elsevier Science (USA). 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Polziehn+RO&cauthor_id=11884159
https://pubmed.ncbi.nlm.nih.gov/11884159/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Strobeck+C&cauthor_id=11884159
https://doi.org/10.1006/mpev.2001.1065


From: Dr. Scott Leibsle
To: Lloyd Knight; Chanel Tewalt
Subject: FW: {External}Cervid Negotiated Rule-making information
Date: Wednesday, May 12, 2021 11:48:42 AM
Attachments: image002.png

LankesterAlces2018 (1).pdf
Red Deer versus Elk Genetics.docx
image003.png

Comments for the cervidae portion of the import rule….although, I would probably post these on both the cervidae and import rulemaking pages. 
 

 

From: Hebdon,Tricia <tricia.hebdon@idfg.idaho.gov> 
Sent: Wednesday, April 21, 2021 2:06 PM
To: Dr. Scott Leibsle <Scott.Leibsle@ISDA.IDAHO.GOV>
Subject: {External}Cervid Negotiated Rule-making information
 
Scott,
 
 
There is not a great deal of literature on P. tenuis except in small ruminants (Parelaphostrongylus tenuis - an overview | ScienceDirect Topics), White-tailed deer, and Moose. Below
are the cattle withdrawal times for Ivomectin and IDFG uses the longest withdrawal times for all off-label use in wildlife.
 

 
I am also attaching some thoughts on Red Deer/Elk Genetic issues for your read. I do know a great deal about the genetics test, I do believe our Director offered for our lab or our
Fisheries genetics lab to develop an STR/SNP based assay to support this issue.
 
Please let me know if you have any other comments or questions.
 
Tricia Hebdon
Wildlife Health Program Coordinator
Wildlife Health & Forensic Laboratory
Idaho Department of Fish and Game
1820 S. Trout Road
Eagle, ID 83616
208-939-9171
208-608-6262 cell
208-939-2219 fax
tricia.hebdon@idfg.idaho.gov

https://idfg.idaho.gov/
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CONSIDERING WEATHER-ENHANCED TRANSMISSION OF 
MENINGEAL WORM, PARELAPHOSTRONGYLUS TENUIS, 
AND MOOSE DECLINES


Murray W. Lankester


101-2001 Blue Jay Place, Courtenay, British Columbia, Canada V9N 4A8; Retired


ABSTRACT: The risk of meningeal worm (Parelaphostrongylus tenuis) infection in white-tailed 
deer (Odocoileus virginianus) and neurologic disease in moose (Alces alces) in eastern North 
America is influenced largely by the effects of weather on deer density and gastropod intermediate 
hosts. Frequent, easy winters result in high survival and density of deer with a large proportion of 
young animals that shed up to 3 x more P. tenuis larvae; both greatly increase the production of 
first-stage larvae. An early spring increases survival of shed larvae by reducing the timing mis-
match between the parasite’s “spring rise” and snow melt; larvae deposited into snow experience 
high mortality. A wetter and longer growing season with moderate temperatures increases the sur-
vival of first-stage larvae dispersed in soil, and the density, mobility, and frequency of infected 
gastropods, including the abundance of infective larvae in them. This weather-enhanced transmis-
sion further increases larval output by reducing the proportion of unproductive unisexual infections 
in deer. High production of larvae and optimal conditions for gastropods increase rates of transmis-
sion to co-habiting moose and the occurrence of neurologic disease which is dose-dependent. The 
density of infected deer at the northern limit of their range is typically limited by winter severity 
allowing coexistence of deer, moose, and parasite. However, as in Nova Scotia and northwestern 
Minnesota and adjoining regions, pronounced and prolonged moose declines associated with sus-
tained high deer densities and meningeal worm infection have occurred twice in the past 95 years. 
These two regions may be prone to extended periods of mild winters and longer, wetter growing 
seasons that ultimately enhance abundance and transmission of the meningeal worm implicated in 
moose population declines.


ALCES VOL. 54: 1–13 (2018)


Key words: weather, Parelaphostrongylus tenuis, meningeal worm, transmission, white-tailed deer, 
Alces, moose population declines, moose sickness.


Parelaphostrongylus tenuis is a com-
mon, but innocuous parasite of white-tailed 
deer (Odocoileus virginianus) throughout 
the eastern half of North America. It is 
important because it causes neurologic dis-
ease in moose (Alces alces) in northern for-
est habitat where the ranges of deer and 
moose overlap. Transmission involves a 
complex life cycle in which first-stage larvae 
are released to the external environment on 
deer faeces, and infect and develop in 


terrestrial gastropods which are subsequently 
ingested by cervids. The potential for weather 
to influence transmission rates of P. tenuis 
among deer and its importance to the health 
of moose have been increasingly docu-
mented (Peterson et al. 1996, Wasel et al. 
2003, Lankester 2010, Maskey et al. 2015).


Deer, moose, and the parasite can co- 
exist for extended periods (Whitlaw and 
Lankester 1994b, Dumont and Crete 1996) 
which partially explains why the hypothesis 
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that P. tenuis may be a primary cause of 
 pronounced and prolonged moose declines 
remains controversial (Lankester 2010). 
Such declines occurred in northern Minnesota 
in the late 1920s and 1930s, in Nova Scotia 
in the 1940s and 1950s, and again in these 
jurisdictions in the late 1980s – early 1990s 
(Benson 1958, Karns 1967, Anderson 1972, 
Whitlaw and Lankester 1994a, Lankester 
2001, Parker 2003, Beazley et al. 2006, 
Murray et al. 2006, Lankester 2010). During 
the latter period, moose were also declining 
in upper Michigan (Dodge et al. 2004) and in 
areas adjacent to northwestern Minnesota 
including northeastern North Dakota, north-
western Ontario, and southeastern Manitoba 
(Thompson 2000, Murray et al. 2006, 
Maskey 2008, Ranta and Lankester 2017, V. 
Crichton, Manitoba Conservation [retired], 
pers. comm.). In all instances, moose faced 
increasing densities of deer with meningeal 
worm and cases of moose sickness were 
 routinely documented (Lankester et al. 2007, 
Wünschmann et al. 2015, Ranta and 
Lankester 2017).


This paper examines how weather likely 
influences the parasite’s rate of transmission 
and increases its importance as a disease 
agent for moose. The overall hypothesis is 
that geographical regions experiencing reoc-
curring, pronounced, and prolonged moose 
declines may be prone to lengthy periods of 
weather-enhanced P. tenuis transmission 
that greatly increase the parasite’s role in 
moose morbidity and mortality.


WEATHER AND FIRST-STAGE 
WORM LARVAE


First-stage larvae passed by deer are 
located in a thin film of mucus that covers the 
surface of each faecal pellet (Lankester 2001). 
If pellets are deposited in an open area, larvae 
may be exposed to rapid drying and poten-
tially harmful solar radiation; however, rain 
washes larvae off pellets into the underlying 


litter and soil. Laboratory experiments indi-
cate that larvae on pellets or in water can with-
stand constant sub-zero temperatures for 
several months, but repeated freezing and 
thawing greatly reduces survival, as does 
repeated wetting and drying at room tempera-
ture (Shostak and Samuel 1984). Further, 70% 
of larvae frozen for up to 182 days  survived, 
but only 16% were still alive after 306 days 
with only one undergoing some development 
in a snail (Lankester and Anderson 1968).


Infected deer pass up to 3 × more larvae 
during spring than at other times of the year 
(Peterson and Lankester 1991, Slomke et al. 
1995). Larval production is believed lower 
in late-starting springs as  larvae on pellets 
deposited in snow survive poorly despite 
moderated temperatures beneath snow 
cover; presumably, actions by subnivean 
invertebrates and molds reduce survival 
(Forrester and Lankester 1998). In north-
eastern Minnesota, the mean number of lar-
vae produced by deer of all ages increased 
from a low of 289/gdf (grams dried faeces) 
in December to a peak of 1127/gdf in early 
March. Although larval production peaked 
in early March while snow remained on the 
ground, ~75% of larvae deposited from 
January until snowmelt in mid-April died 
(Forrester and Lankester 1998). This “spring 
rise” may be an adaptation maximizing 
progeny output at a time best suited for their 
survival and transmission. The meningeal 
worm likely evolved in southern climes with 
its normal white-tailed deer host and may 
remain ill-adapted to long northern winters. 
Earlier springs, however, will presumably 
increase larval survival during the peak 
 production period.


WEATHER AND TERRESTRIAL 
GASTROPODS


First-stage larvae must penetrate and 
develop to the third infective stage in the ter-
restrial gastropod intermediate host in which 
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the rate of larval development is determined 
by ambient  temperatures. Cool, moist wood-
land habitats are preferred by gastropods 
(Lankester and Anderson 1968, Hawkins et 
al. 1997, Maskey et al. 2015), whereas the 
litter of predominantly coniferous forests is 
believed less favourable for snails (Gleich 
and Gilbert 1976, Boag and Wishart 1982). 
Mobility varies among species, with slugs 
more mobile than snails, particularly in wet 
 conditions. The greater mobility of slugs 
allows avoidance of dry conditions, whereas 
snails withdraw into their shell and 
aestivate.


Several gastropod species are capable 
intermediate hosts of P. tenuis (Lankester 
2001, Nankervis et al. 2000, Maskey et al. 
2015), but 3 species are most numerous and 
frequently infected: the marsh slug 
(Deroceras laeve) and 2 woodland snails 
(Zonitoides spp. and Discus cronkhitei) 
(Lankester 2001, Cyr et al. 2014). The marsh 
slug thrives in wet conditions but is adaptive 
to resist dehydration (Luchtel and Deyrup-
Olsen 2001); the snails tolerate slightly drier 
sites.


Deroceras leave provides an example 
of how changes in weather may influence 
the role of intermediate hosts. This ubiqui-
tous Nearctic slug has spread throughout 
the world attesting to its versatility (Pilsbry 
1946, Faberi et al. 2004), and is the only 
land gastropod known that deliberately 
enters water, surviving for days while sub-
merged in inundated areas. It has a clear 
watery slime that might be easier for P. 
tenuis larvae to penetrate compared to the 
viscous slime of some other species. It is 
mobile, gliding quickly over vegetation and 
covering relatively large distances. In rainy 
or foggy weather, D. laeve climbs low veg-
etation where it is better positioned to be 
consumed by cervids. This slug is also 
adapted to a wide range of temperature, sur-
viving to at least -8 oC (Getz 1959, Faberi et 


al. 2004). Live specimens were found under 
cardboard sheets during over-night temper-
atures close to freezing (Lankester and 
Peterson 1996). It is one of the first gastro-
pods active in spring and the last active in 
autumn.


Deroceras laeve lives for only one year 
in the temperate regions of North America 
(Lankester and Anderson 1968, Boag and 
Wishart 1982, Lankester and Peterson 
1996). The prevalence of P. tenuis peaks in 
adult D. laeve before their death in mid-
summer and again in maturing slugs in 
autumn; infective larvae survive in this 
slug over winter (Lankester and Anderson 
1968). In northeastern Minnesota, large 
D. laeve were moderately numerous in 
June and absent in July and August, 
with maturing slugs most numerous in 
September and October and remaining 
active until mid-November. In contrast, the 
availability of the longer-lived snails 
Zonitoides arboreus and Discus cronkhitei 
was less bimodal during the growing 
 season (Lankester and Peterson 1996).


Gastropod abundance correlates with 
precipitation (Burch 1962, Whitlaw et al. 
1996, Hawkins et al. 1997). Gastropods are 
most active on forest floor litter and low 
vegetation during the wet seasons of spring 
and autumn, and less active in summer 
(Lankester and Peterson 1996). Many more 
gastropods are found in the upper layer of 
soil than are active on the surface. Cardboard 
sheets placed on the forest floor had ~2% of 
the number of gastropods estimated in soil 
cores from the upper 10 cm of soil beneath 
the sheets (Hawkins et al. 1998). As well, 
collections dominated by D. laeve peaked 
when temperature beneath the boards was 
~15 oC; abundance declined at lower and 
higher temperatures.


The frequency of P. tenuis infection is 
generally low (i.e., < 0.1%) in gastropods in 
boreal areas, as is the mean number of larvae 
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recovered from each gastropod (2-3). This 
low recovery suggests that gastropods 
become infected by crawling over dried 
faeces or litter and soil, rather than fresh 
faeces (Lankester and Peterson 1996). 
Gastropods are more readily infected by 
 larvae on moist than dry soil, and can be 
infected repeatedly (Lankester and Anderson 
1968). Although some gastropods show a 
degree of attraction to fresh deer faeces 
(Garvon and Bird 2005), this behaviour or 
interaction may be uncommon. Whether 
infective larvae of P. tenuis leave gastropods 
and survive on vegetation is unknown.


Annual infection rates in gastropods vary 
relative to temperature, moisture, and the 
duration of conditions suitable for activity. 
Terrestrial gastropods survive over  winter in 
the boreal region as do developing P. tenuis 
larvae in them (Lankester and Anderson 
1968, Lankester and Peterson 1996). Larval 
development is arrested at low temperatures 
and during dry periods, but resumes with the 
return of suitable conditions.


There is a direct linear relationship 
between ambient temperature selected by 
the gastropod host and the rate of larval 
development (Jenkins et al. 2006). This rela-
tionship has not been well studied for 
P. tenuis, but closely related P. odocoilei 
shows little or no development below 8.5 oC 
and requires a minimum of 163 accumulated 
degree-days of heat to reach the infective 
stage in D. laeve (Jenkins et al. 2006). 
Accurate field estimates of developmental 
rates in P. tenuis will require conducting 
experiments of the type described by Kutz 
et al. (2002) who held infected slugs in 
enclosures over summer while monitoring 
weather parameters. The rate of larval devel-
opment also varies among host species. For 
example, in laboratory studies, 95% of 
P. tenuis larvae in the snail Mesodon 
 thyroidus reached the infective stage after 
35 days at 21 oC; only 34% completed 


development in the slug Deroceras reticula-
tum (Lankester and Anderson 1968).


The hypothesis that the prevalence of 
P. tenuis infection in gastropods is positively 
correlated with increased deer density has 
not been adequately tested. However, in 
northeastern Minnesota, the frequency of 
infection (0.16%) was 4 x higher in gastro-
pods where deer wintered at density of 
50 animals/km2 compared to summer habitat 
with 4 animals/km2 (Lankester and Peterson 
1996). Prevalence in gastropods can also be 
much higher (4-9%) on more southerly range 
where deer usually exist at higher densities 
year-round (Lankester 2001); however, data 
from these regions also reflect the differ-
ences and effects of climate, weather, and 
growing seasons.


INFLUENCE OF WEATHER ON DEER 
AND LARVAL OUTPUT


Severe winters typically limit the den-
sity of deer on northern range often shared 
with moose (Karns 1980, Nelson and Mech 
1986, Mech et al. 1987, Dumont et al. 2000, 
DelGiudice et al. 2002, Patterson and Power 
2002, Nelson and Mech 2005). A series of 
successive easy winters can markedly 
increase deer density, particularly the pro-
portion of fawns and yearlings. The overall 
output of first-stage P. tenuis larvae increases 
proportionately with increased deer density 
and is also influenced by herd demographics 
(Fig. 1). Young, newly infected deer pass 2-3 
x more larvae than older deer, and because 
output diminishes with age, fawn and year-
ling deer are disproportionately influential in 
a growing deer population (Slomke et al. 
1995, Peterson et al. 1996). Higher deer den-
sity also increases habitat overlap between 
deer and moose, thereby increasing the risk 
of infection to moose.


Favourable weather increases larval out-
put by deer not only by increasing deer den-
sity and altering demographics, but also by 







ALCES VOL. 54, 2018 TRANSMISSION OF MENINGEAL WORM – LANKESTER


5


increasing the rate at which naïve deer 
acquire their first infective larvae. This rate 
of transmission determines whether a deer 
develops a patent infection and produces 
first-stage larvae in its faeces, or instead has 
a sterile infection. If conditions for transmis-
sion are sub-optimal, only 1-2 infective lar-
vae may become established before a fawn’s 
first winter. This parasite is bisexual and 
infection with only a single worm, or of 2 or 
more worms of the same gender, will pro-
duce no first-stage larvae. Within about 6 
months of ingesting infective larvae, the 
fawn develops an immune response that pre-
vents further infection. Established worms 
are thought to be long-lived and to maintain 


this protection against supra-infection for 
the life of the deer.


These biological characteristics of 
P. tenuis have been confirmed in both field 
and laboratory studies (Slomke et al. 1995, 
Duffy et al. 2002, 2004). Up to one-third of 
infected deer examined in northeastern 
Minnesota had unisexual, sterile infections 
(Slomke et al. 1995), and 58% of deer 
 examined in northern Michigan had single 
worm infections (Nankervis et al. 2000). 
Favourable weather will, by increasing the 
rate at which infective larvae initially are 
acquired, reduce the proportion of unisexual, 
sterile infections and thereby increase larval 
output by the fawn cohort. At the parasite’s 


Fig. 1. Schematic illustrating the hypothesized influences of weather on deer and gastropod abundance 
that lead to increased transmission of meningeal worm to deer and moose.
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western limits, high proportions of sterile 
infections and low prevalence of infection 
are thought to reflect rates of transmission 
that are limited by low precipitation and 
marginal conditions for gastropods (Wasel 
et al. 2003, Jacques et al. 2015, Maskey 
et al. 2015).


Some temperate northeastern forests 
provide conditions favorable for the menin-
geal worm to reach its final host. For exam-
ple, despite low levels of P. tenuis infection 
in gastropods, almost all deer become 
infected by 2 years of age. Lankester and 
Peterson (1996) argued that this can be 
explained by the large volume of vegetation 
eaten close to the ground, particularly in 
spring and autumn. In a Minnesota study 
area with a stable deer population estimated 
at 2 animals/km2, 79% of fawns became 
infected within their first year of life despite 
only a 0.08% rate of gastropod infection; 
eventually, 96% of deer became infected 
(Slomke et al. 1995).


MEASURING TRANSMISSION RATES
It would be advantageous to monitor 


changes in transmission rates of P. tenuis in 
deer, but peculiarities of the parasite’s biol-
ogy make this difficult. Metrics such as the 
prevalence and intensity of adult worms in 
deer heads are not particularly useful because 
almost all deer in the northeastern forests of 
Minnesota have at least one worm (sustained 
prevalence ~100%, Slomke et al. 1995). 
Likewise, the mean intensity of worms in 
the head varies little other than minor 
changes in the fawn cohort. Deer acquire 
only a small number of worms during their 
first year or two of life, and none thereafter. 
Higher deer densities that increase the num-
ber of larvae dispersed in the environment 
might be expected to increase the abundance 
of adult worms in the heads of deer, but 
field evidence is unsupportive. Slomke 
et al. (1995) measured similar abundance 


(3.5 ± 1.8 worms) in the heads of deer 
 confined at a year-round density of 30 deer/
km2, as in a nearby, free-ranging population 
(3.0 ± 2.0 worms) at 2 deer/km2.


Changes in transmission rates are poten-
tially reflected in the frequency of infection 
in gastropods, but measuring the frequency 
of infection is challenging. Because the 
prevalence of infection in snails and slugs 
in northeastern forests is typically very 
low, extensive, labor-intensive sampling is 
required to detect significant changes. As 
well, considerable skill is required to distin-
guish the larvae of P. tenuis from those of 
several other species of nematodes found in 
these hosts. Nonetheless, higher frequency 
of infection in gastropods has been 
 identified in more southerly deer range 
where infection opportunity is presumably 
increased by higher deer density, longer 
growing seasons, or more favourable gastro-
pod habitat (Lankester 2001).


Annual changes in transmission rates 
can only be monitored by examining deer 
faeces for first-stage larvae (Peterson et al. 
1996, Maskey et al. 2015). Ideally, faecal 
samples should be collected off snow during 
late winter after newly acquired worms have 
matured and produced larvae. Changes in 
prevalence and intensity of larvae in an 
opportunistically collected sample of faeces 
should reflect changes in the proportion 
of fawns in the population, as well as 
 weather-related transmission rates determin-
ing the frequency of sterile unisexual infec-
tions. Examining only fawn faeces, Peterson 
et al. (1996) found that both prevalence and 
intensity varied annually and correlated best 
with changing deer density and the duration 
of the previous autumn transmission period.


Transmission likely occurs exclusively 
during the snow- and frost-free periods 
referred to here as the growing season. The 
annual length of the growing season varies 
considerably (Murray et al. 2006) which 
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alters the time period in which transmission 
is possible any given year (Fig.1). Larval 
output by deer is maximum in spring, the 
wettest season, yet autumn presents unique 
opportunities for P. tenuis transmission. The 
entire fawn cohort is susceptible to infection 
in late summer and autumn, whereas by 
snow melt the following spring, almost 80% 
could be resistant to further infection. Also, 
gastropod abundance peaks by autumn prior 
to any over-winter mortality. Any delay in 
the onset of winter lengthens the period for 
possible infection (i.e., ingestion by deer and 
moose) of the new cohort of D. laeve. Visibly 
sick moose are frequently seen in spring, 
suggesting that infection occurred the previ-
ous autumn (Lankester 2001). Autumn is 
similarly considered the most important sea-
son for transmission of related proto-
strongylid nematodes in sheep (Ovis spp.) 
and mule deer (Odocoileus heminous) 
(Samuel et al. 1985, Jenkins et al. 2006).


WEATHER-ENHANCED 
TRANSMISSION AND MOOSE
Weather-enhanced transmission of 


P. tenuis will increase the number of infec-
tive larvae available in gastropods, and the 
rate at which deer and moose ingest them 
over their lifetime. Deer will be unaffected 
and the prevalence and mean intensity of 
worms in their heads will change little. Many 
ingested larvae may be unable to migrate 
beyond the intestines. Others may die in tissues 
en route to the spinal cord but, nonetheless, 
be important in boosting immunity to rein-
fection. Moose, on the other hand, are more 
susceptible and the rate at which they ingest 
infective larvae during the growing season 
may determine the severity of neurological 
disease (Lankester 2001). Moose given 
 relatively high numbers of P. tenuis larvae 
(15-25) showed severe and unmistakable 
signs of moose sickness including circling, 
hind-quarter weakness, and eventually an 


inability to stand. However, 4 moose 
given doses of 3-5 larvae, more closely 
resembling those acquired from a single 
naturally- infected gastropod, developed 
only mild neurological signs for periods of 
1 to 3 months; one had no detectable signs at 
termination. Further, other results suggest 
that a degree of protection against future 
infection may result from a low-dose expo-
sure (Lankester 2002).


Young moose may be the most suscepti-
ble to neurological disease. Disease occurs in 
animals of all ages, but many sick animals are 
< 2 years old (Lankester et al. 2007, 
Carstensen et al. 2015, Wünschmann et al. 
2015). Young males that consume more food 
in early life might be expected to ingest more 
larvae than young females. Interestingly, in 
the current long-term decline in Minnesota, 
Murray et al. (2006) found lower survival of 
male than female calves. It is reasonable to 
predict that the infection rate of wild moose 
will be most influenced by the rate of acquir-
ing infective larvae; however, even low-dose 
exposure and sub-clinical infection can be 
important. Rempel (2011) suggested that 
indirect effects of parasites like P. tenuis 
might reduce recruitment through increased 
predation, and possibly have greater impact 
on moose populations than direct mortality.


Intuitively, the exposure rate of moose 
to meningeal worm is directly related to deer 
density; however, two problems make it dif-
ficult to clearly demonstrate this relation-
ship. It is difficult to 1) correctly census 
clinically ill and minimally compromised 
moose, and 2) estimate deer density that var-
ies seasonally and annually. Nonetheless, 
field data (Whitlaw and Lankester 1994a, 
Maskey 2008) and several anecdotal studies 
in northeastern forests suggest that when 
infected deer density increases, moose num-
bers decline (Karns 1967, Saunders 1973, 
Gilbert 1974, Dumont and Crete 1996, 
Gogan et al. 1997, Lankester 2001, Lankester 
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and Samuel 2007). Yet, if deer density 
remains < ~5 animals/km2, moose density 
remains relatively stable for extended peri-
ods (Karns 1967, Whitlaw and Lankester 
1994b), albeit at densities lower than where 
deer are absent (e.g., on the island of 
Newfoundland and on Isle Royale, Michigan) 
(Timmermann et al. 2002, Lankester 2010).


Pronounced and prolonged moose 
declines have occurred repeatedly in particu-
lar regions of shared moose and deer habitat 
(Lankester 2010). These include much of 
Nova Scotia, northwestern Minnesota, and 
areas to the west of Lake Superior including 
northeastern North Dakota, southeastern 
Manitoba, and northwestern Ontario. The 
most recent decline in northwestern 
Minnesota began during a period of milder, 
shorter winters and has lasted 25 years. In 
15 years moose numbers declined to ~100 
animals from an estimated 4,000 in the late 
1980s (Murray et al. 2006, Lenarz et al. 2009).


Recent pronounced declines have had 
certain shared characteristics. All were asso-
ciated with conditions likely to have 
enhanced transmission of meningeal worm; 
i.e., extended series of warmer winters, fre-
quent or sustained high deer densities, and 
wetter and longer than usual growing sea-
sons (Beazley et al. 2006, Maskey 2008, 
Lenarz et al. 2009, Ranta and Lankester 
2017). The annual growing season during 
the moose decline in northwestern Minnesota 
was on average 12 days longer, and up to a 
maximum of 39 days longer than during 
pre-decline years (Murray et al. 2006). 
Although precipitation records for north-
western Minnesota revealed no change 
 during the decline, a long-term, wet climate 
cycle beginning in 1993 was reported in 
adjacent northeastern North Dakota 
(Todhunter and Rundquist 2004 in Maskey 
et al. 2015). Ranta and Lankester (2017) 
found that the growing season during a pro-
nounced moose decline in northwestern 


Ontario was only marginally longer than in 
pre-decline years, but decidedly wetter than 
average. In northeastern Minnesota, Lenarz 
et al. (2009) found that warming January 
temperatures were inversely correlated with 
subsequent annual survival of moose. And in 
northwestern Minnesota, disease has played 
a measurable role in the moose decline; the 
majority (87%) of the 24% annual mortality 
rate was attributed to pathology associated 
with parasitic disease and related malnutri-
tion (Murray et al. 2006).


CONCLUSIONS
It is argued here that transmission rates 


of P. tenuis and the risk of debilitating men-
ingeal worm infection in moose are driven 
primarily by weather, specifically by winter 
severity and the length, precipitation, and 
temperature during the ‘growing season’. 
Warmer, shorter winters permit higher 
 densities of infected deer which increase 
the density of first-stage larvae on range. 
Longer, wetter growing seasons increase 
the density of infected gastropod intermedi-
ate hosts and parasite transmission rates. 
Over much of their shared range in the 
mixed coniferous-deciduous forests of east-
ern North America, moose can persist with 
infected deer where typical winter severity 
effectively limits or stabilizes deer density. 
But sustained high deer density and weath-
er-enhanced transmission of P. tenuis can 
potentially cause local moose abundance to 
decline markedly over time and remain low. 
Further, these declines do not occur without 
warning as they are seemingly preceded by 
a number of successive winters (e.g., >10) 
favourable to deer survival. In northwestern 
Ontario, both deer and moose abundance 
rose in response to habitat rejuvenation 
and easier winters. Only after 15 years of 
slow, but steady increases in deer numbers 
did moose begin to decline (Ranta and 
Lankester 2017).
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After discovering that P. tenuis causes 
moose sickness, Anderson (1972) suggested 
that this parasite might be capable of seri-
ously impacting moose populations. His 
assertion was based in large part on histor-
ical reports of moose sickness in Nova 
Scotia and northern Minnesota, and in 
this restricted sense, it increasingly appears 
that his conclusion was correct. These two 
regions have experienced repeated, pro-
nounced and prolonged declines in moose 
abundance suggesting that they are prone 
to extended periods of weather that favour 
winter survival of deer and enhanced trans-
mission of meningeal worm implicated in 
such declines.


In regions where weather-enhanced 
transmission of meningeal worm appears to 
have occurred in the past or is likely in the 
future, management options to minimize 
this disease in moose should focus on main-
taining deer density at < 5 animals/km2 as 
per Karns (1967) and Whitlaw and 
Lankester (1994a). Strategies might include 
higher harvests of antlerless deer, possibly 
less-focused habitat management that prior-
itizes deer wintering areas, and certainly 
regulating/prohibiting winter feeding of 
deer to enhance their populations. Given 
that long-term climate change will be 
favourable to deer, maintenance of more 
southerly moose populations will require 
concerted management efforts and may 
prove difficult. Learning to manage the ebb 
and flow of co-existing deer and moose 
populations may be a better approach than 
attempting to maintain each species in a 
steady state.
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Red Deer versus Elk Genetics

Mitochondrial DNA testing has supported that red deer and elk are in fact two distinct species for almost 20 years. 

Elk and red deer can have fertile offspring, often a strong indicator that two animals belong to the same species. There are also many differences between the two. Pregnant elk cows carry their calves for 20 days longer than red deer hinds, while bull elk carry their antlers for 35 days longer than red deer stags. An average bull elk weighs 720 pounds, while a red deer stag averages just 400. And of course, the bugle of an elk is a very different experience from the roar of a red deer.

The ability of the two species to produce fertile offspring has helped spawn controversy about red deer game farms. Along with the ethical issues involving the commercialization of wildlife, and concerns over disease, game farms can also compromise the genetic integrity of wild elk herds. If animals egress or ingress into a captive facility, as is sometimes the case, they can mate with wild elk creating a hybrid offspring that can threaten the purity of wild elk herds.

There are two types of DNA testing; mitochondrial speciation and Single Tandem repeat or Single Nucleotide Polymorphisms (STR/SNP).

Mitochondrial DNA speciation would need to have a 96% or higher similarity or sequence homology to Rocky Mtn. Elk (Cervus Canadensis) to be considered pure.

STR/SNP speciation would have to have defined alleles that we only see with that species. You would need to have no presence of the Red Deer specific alleles present to call an animal pure or not a hybrid red deer/elk.

Both tests need to be designed based on standard “pure” individuals. The STR/SNP analyses need to encompass a large enough populations to ensure that the loci or alleles being assessed are truly species specific.

[bookmark: _GoBack]




Comparative Study

 

Mol Phylogenet Evol. 2002 Mar;22(3):342-56.

 doi: 10.1006/mpev.2001.1065.

A phylogenetic comparison of red deer and wapiti using mitochondrial DNA

Renee O Polziehn 1, Curtis Strobeck

Affiliations expand

· PMID: 11884159

· DOI: 10.1006/mpev.2001.1065

Abstract

A phylogeny was constructed for red deer/wapiti (Cervus elaphus) subspecies using sequence data from the control region of mitochondrial DNA (mtDNA). The tree was rooted using Cervus nippon (sika deer), Cervus albirostris (Thorold's white-lipped deer), and several Odocoileinae species. A division between the mtDNA haplotypes of red deer (European) and wapiti (Asian/North American) corresponds to subspecies found on opposite sides of the Himalayan Mountains and Gobi, which suggests wapiti should be reconsidered for the status of C. canadensis. Using parsimony and distance analysis, red deer and wapiti are derived from a single recent common ancestor, which is consistent with current taxonomy that recognizes the subspecies of Cervus elaphus as monophyletic group. However, maximum-likelihood analysis using weighted transitional substitutions caused red deer to form a sister group to sika deer (Cervus nippon) and wapiti. A phenetic comparison revealed wapiti also share more nucleotide similarities with sika deer, although approximately 5% sequence divergence separates wapiti, sika, and red deer. Phylogenetic evidence from the cytochrome b sequences corroborated observations from the control region. Observations from this study suggest that the species status of wapiti should be reinstated.

(C)2002 Elsevier Science (USA).






From: Dr. Scott Leibsle
To: Lloyd Knight; Chanel Tewalt
Subject: FW: {External}North Idaho Reindeer
Date: Friday, May 28, 2021 8:25:10 AM
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From: G.Michael Miller <G.MichaelMiller@outlook.com> 
Sent: Thursday, May 27, 2021 5:22 PM
To: Dr. Scott Leibsle <Scott.Leibsle@ISDA.IDAHO.GOV>; Miranda Juker
<Miranda.Juker@ISDA.IDAHO.GOV>
Cc: Dr. Scott Barnes <Scott.Barnes@ISDA.IDAHO.GOV>
Subject: {External}North Idaho Reindeer
 
Dr Scott & Miranda,
 
I appreciate you making time to meet and discuss issues last Monday. I agree that 8-foot game
provides a higher level of protection in regards to maintaining positive control by keeping reindeer
in and wild Cervid out of the reindeer enclosure.   I spoke to Jordon Joanas, Athol, Idaho the other
guy that was interested in raising reindeer in north Idaho. 434-382-8387 jorjonas@gmail.com He
agreed also to erect 8-foot game fence. We both have similar thoughts of just raising a few
reindeer for educational & community events. I plan to fence an acre (200 ft X 200 ft). Since
reindeer are resistant and not very susceptible to CWD,  I appreciate that the State Veterinarian's
office is contacting the USDA Cervid Health Staff to see what their concerns and suggestion are on
the CWD requirements to import reindeer into Idaho.  Let's continue keeping these lines of
communication open so we can all have a good understanding of each other's needs and concerns.
 
Sincerely,
 

Mike Miller

11740 W. Pine St

Sandpoint , Id

83864

 

mailto:Scott.Leibsle@ISDA.IDAHO.GOV
mailto:Lloyd.Knight@ISDA.IDAHO.GOV
mailto:Chanel.Tewalt@ISDA.IDAHO.GOV
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907-301-7942

 
IDAHO RANCH OFFERS PLENTY OF REINDEER FOR SEASONAL NEEDS | Northwest | lmtribune.com

https://lmtribune.com/northwest/idaho-ranch-offers-plenty-of-reindeer-for-seasonal-needs/article_17bd8498-fcfd-56b6-a44e-43259e16ee70.html


From: Siddoway
To: _Rulesinfo
Subject: {External}Negotiated Rule Making, Cervidae
Date: Thursday, April 15, 2021 8:48:09 AM

To: Lloyd Knight

I would like to participate in all of the meetings considering rules on elk.  I’m not clear if I should make my points
on the issues I want to address or just list those issues and make my arguments during the meetings.  So, in this
initial email, I will just make a list of topics I would like to discuss.  I will not sort the rules governing cervids from
rules governing importation.
1. Red deer gene testing 601. 03
2. Two brucellosis tests required 601. 01
3. Meningeal worm 605.
4. Parasiticide—- vet supervision
5. CWD free herd 607.
6. CWD 607. 02
7. TB. 601. 02.   Title 9, Part 77, CFR

I also want a discussion on the use and acceptance of a live CWD test as used and accepted in Sheep.  We see in
rule, 607, the “herd” required surveillance and testing. I would like to explore individual animal testing.

I am sure there will be other concerns that I will want to address by the time these media meetings begin and as soon
as I find them, I will forward them to you.
Jeff Siddoway
Juniper Mountain Ranch LLC
siddoway@dcdi.net

Sent from my iPad

mailto:siddoway@dcdi.net
mailto:_rulesinfo@ISDA.IDAHO.GOV


From: William Miller
To: Lloyd Knight
Subject: {External}Rule negotiations for domestic cervidae
Date: Wednesday, April 28, 2021 11:57:50 AM

---------- Forwarded message ---------
From: William Miller <elkrancher2@gmail.com>
Date: Wed, Apr 28, 2021, 10:50 AM
Subject: This is the email, I am sending personally to ISDA regarding the rule negotiations,
please feel free to resend and or amend and send, so we as an industry, are actively
participating in this negotiation.
To: Billy rasmussen <11blrasm@gmail.com>, Jeff Lerwill
<jeff@rockymountainelkranch.net>, Cindy Siddoway <cindy@junipermountain.net>,
<george.m.kelley@hotmail.com>, <chasejones592@hotmail.com>

   In an effort to concer with the governor and ISDA, I would currently support the majority of
changes presented by ISDA at the April 21st rile negotiation. 
   I support the removal of section 020.02, reindeer limited to South of the salmon River.
   I  would like to see section 022.08, remain as an option for producers to still be allowed to
use ranch specific identification. 
   I support the removal of section 050, Genetics, as there is currently no standard in which
tests can be compared to. 
   I would like to see the removal of section 250.01 subsection a-b-c, as we are in a TB free
state, and all of the animals imported are tested, this requirement is unnecessary and places an
undue financial burden upon the producer.
   I  would like to see section 450.01 wording changed to "not required ".
   The above listed are in regards to the rules governing domestic cervidae.

   In regards to the rules governing import of domestic cervidae, my concerns are as follows:
   I  would like to see section 600.03, amended to apply this requirement to the animals
originating from East of the 100th meridian, as these animals are the subject of the intention of
this requirement. 
   Section 601.02 is an unenforceable requirement, as there is no valid, verifiable test
available. 
   I would not support the amendment to section 606.01, for traceback of source herds as a
prerequisite to import. The herd owners have provided their history for 5 years and maintained
their credentials to keep their status and eligibility for moving the animals. The source herd
verification would only be necessary for an investigation to trace back and track down where
the issue originated.
   I would like to propose the insertion of a section that will replace the existing executive
order, regarding the cwd endemic areas and the safe zone around them. I  believe that 20 miles
would provide the adequate safe zone, as opposed to the 25 miles in the current order. I realize
there is no official study to establish this boundary with any level of certainty. But would like
to see our requirement the same as our neighboring state of Utah.

mailto:elkrancher2@gmail.com
mailto:Lloyd.Knight@ISDA.IDAHO.GOV
mailto:elkrancher2@gmail.com
mailto:11blrasm@gmail.com
mailto:jeff@rockymountainelkranch.net
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"The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its programs and activities on 

the basis of race, color, national origin, age, disability, and where applicable, sex (including gender identity 

and expression), marital status, familial status, parental status, religion, sexual orientation, political beliefs, 

genetic information, reprisal, or because all or part of an individual's income is derived from any public 

assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require 

alternative means for communication of program information (Braille, large print, audiotape, etc.) should 

contact USDA's TARGET Center at (202) 720-2600 (voice and TDD)." 

 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 1400 Independence 

Avenue, SW, Washington, DC 20250-9410 or call (800) 795-3272 or (202) 720-6382 (TDD). USDA is an 

equal opportunity provider and employer. 
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Introduction 

The goal of the CWD Herd Certification Program (HCP) is to provide a consistent, 
national approach to control the incidence of CWD in farmed cervids and prevent the 
interstate spread of CWD. Achieving this goal will ultimately result in several important 
long-term outcomes, including: 

 
1) Healthy cervids (both farmed and wild populations) with a reduced risk of CWD. 

 
2) Increased confidence that HCP-certified herds are low risk for CWD infection. 

 
3) Strong trade of cervid animals and products (increased market confidence). 

 
4) Reduced risk of transmission from, and environmental contamination by, CWD- 

positive herds. 

The HCP is a cooperative effort between the Animal and Plant Health Inspection 
Service (APHIS), regulatory State animal health and wildlife agencies, and farmed 
cervid owners. APHIS coordinates with these State agencies to encourage cervid 
owners to certify their herds and comply with the CWD Herd Certification Program 
Standards. 

This goal is accomplished through the establishment of the national CWD herd 
certification program and interstate movement requirements for CWD-susceptible 
cervids found in title 9 of the Code of Federal Regulations (CFR) parts 55 and 81. 
These regulations are written as performance-based regulations that describe the 
legally required outcomes. 

The Program Standards provide detailed descriptions of acceptable methods for 
complying with the legal requirements in 9 CFR parts 55 and 81: 

 
Part A, Herd Certification Program, describes acceptable methods to meet the 
minimum requirements to certify farmed cervid herds for interstate movement. 

 
Part B, Guidance on Response to CWD, describes acceptable methods to meet the 
minimum requirements to respond to the finding of CWD in farmed cervid herds. 

 
The methods in these Program Standards have been approved by the APHIS 
Administrator. Alternatively, States may propose other methods/approaches to meet the 
regulatory requirements. These alternative proposals should be submitted in writing to 
APHIS for approval. States may also have additional or stricter requirements that 
exceed the minimum requirements described in the CWD regulations and do not need 
to be submitted in writing. 

These Program Standards will be reviewed regularly by APHIS and, as appropriate, 
representatives of the cervid industry and State and Federal agencies. A notice will be 
published in the Federal Register to inform stakeholders of any revisions APHIS plans 
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Definitions 

Accredited Veterinarian: A veterinarian approved by the Administrator in accordance 
with 9 CFR part 161 to perform functions required by cooperative State-Federal disease 
control programs specified in title 9 CFR. 

 
Administrator: The Administrator of the Animal and Plant Health Inspection Service, or 
any person authorized to act for the Administrator. 

 
Animal: Any farmed or captive deer, elk, or moose. 

Animal Identification Number (AIN): A numbering system for the official identification 
of individual animals in the United States that provides a nationally unique identification 
number for each animal. The AIN consists of 15 digits with the first 3 being the country 
code (840 for the United States or a unique country code for any U.S. territory that has 
such a code and elects to use it in place of the 840 code). 

Animal and Plant Health Inspection Service (APHIS): The Animal and Plant Health 
Inspection Service of the United States Department of Agriculture. 

Annual Removal Rate: All adults (12 months or older) removed or lost from 
inventory for any reason since the previous annual inventory. For example: If 100 
animals were on the previous year inventory, and 80 of the same animals are on the 
current inventory is equal to a 20% annual removal rate.  ((100-80)/100)=20% 

APHIS Employee: Any individual employed by APHIS who is authorized by the 
Administrator to do any work or perform any duty in connection with the control and 
eradication of disease. 

Approved State: A State determined by the Administrator to have an Approved State 
CWD Herd Certification Program per 9 CFR part 55. 

Approved State CWD Herd Certification Program: A program operated by a State 
government for certification of cervid herds with respect to CWD the Administrator has 
determined meets the requirements of 9 CFR part 55. 

Approved Laboratory: A diagnostic laboratory approved by the Administrator to 
conduct official tests for CWD in accordance with 9 CFR 55.8. 

Assistant District Director (AD): The APHIS veterinary official assigned by the 
Administrator to supervise and perform the official APHIS animal health work in the 
APHIS District and corresponding State or States. 

Certified Herd: A  herd that has enrolled in a Herd Certification Program and has 
attained Certified status as defined in 9 CFR part 55.  
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Certified CWD Sample Collector: An individual who has completed appropriate 
training and is certified by his or her State to perform collection, submission, and 
preservation of samples for CWD testing in farmed cervids. 

 

Cervid: All members of the family Cervidae and hybrids, including deer, elk, moose, 
caribou, reindeer, and related species. For the purposes of this document, the term 
“cervid” refers specifically to cervids susceptible to CWD. These are animals in the 
genera Odocoileus, Cervus, Alces, and their hybrids, i.e. deer, elk, and moose. 

 
NOTE: APHIS proposes to amend the CFR in the future by removing the list of 
susceptible species from the definition of “cervid” and instead listing the genera 
APHIS considers susceptible to CWD. In anticipation of this change, we are 
adding a definition of “CWD-susceptible cervid species” to this revision of the 
Program Standards.These changes will give APHIS more flexibility to change the 
list of species considered susceptible to CWD as evidence becomes available. 

 
Chronic Wasting Disease (CWD): A transmissible spongiform encephalopathy of 
cervids. Clinical signs in affected animals include, but are not limited to: Loss of body 
condition, behavioral changes, excessive salivation, increased drinking and urination, 
depression, and eventual death. 

 
Commingled, Commingling: Animals are commingled if they have direct contact with 
each other, have less than 10 feet of physical separation, or share equipment, pasture, 
or water sources/watershed (i.e., indirect contact). Animals are considered to have 
commingled if they have had such contact with a CWD-positive animal or contaminated 
premises within the last 5 years. 

  
CWD-Exposed Animal: An animal that is part of a CWD-positive herd, or that has been 
exposed to a CWD-positive animal or contaminated premises within the previous 5 
years. 

 
CWD-Exposed Herd: A herd in which a CWD-positive animal has resided within 5 
years prior to that animal’s diagnosis with CWD, as determined by an APHIS employee 
or State representative.  

 
CWD Herd Certification Program: This program, established in 9 CFR part 55. 

 
CWD-Positive Animal: An animal that has had a diagnosis of CWD established 
through official confirmatory CWD testing conducted by the National Veterinary Services 
Laboratories (NVSL). 

 
CWD-Positive Herd: A herd in which a CWD-positive animal resided at the time it was 
diagnosed which has not been released from quarantine. 
 

CWD-Susceptible Cervid Species: APHIS identifies CWD-susceptible species based 
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on scientific evidence of natural infection or experimental infections through intranasal 
and/or oral routes. This includes animals in the genera Odocoileus, Cervus, and Alces 
and their hybrids, i.e. deer, elk, and moose. Specifically, the following are considered to 
be susceptible to CWD: White-tailed deer (Odocoileus virginianus), mule deer 
(Odocoileus hemionus), black-tailed deer (Odocoileus hemionus columbianus), and any 
associated subspecies. It also includes North American elk or wapiti (Cervus 
canadensis), red deer (Cervus elaphus), and Sika deer (Cervus nippon). 

 
NOTE: APHIS proposes to amend the definition of “cervid” in the CFR in the near 
future by removing the list of susceptible species from the definition. To 
accommodate this future change, we are adding the definition of “CWD- 
susceptible cervid species” to this revision of the Program Standards. In the 
future, APHIS anticipates adding the genera Rangifer and Muntiacus to the list of 
CWD-susceptible species when the CFR is amended. 

CWD-Suspect Animal: An animal for which an APHIS employee or State 
representative has determined that unofficial CWD test results, laboratory evidence, or 
clinical signs suggest a diagnosis of CWD, but for which official laboratory results have 
been inconclusive or not yet conducted. 

 
CWD-Suspect Herd: A herd for which unofficial CWD test results, laboratory evidence, 
or clinical signs suggest a diagnosis of CWD, as determined by an APHIS employee or 
State representative, but for which official confirmatory laboratory results have been 
inconclusive or not yet conducted. 

 

Deer, Elk, and Moose: All animals in the genera Odocoileus, Cervus, Alces, and 
hybrids of these species. 

 

Deputy Administrator: The Veterinary Services (VS) Deputy Administrator or any 
other official to whom the Administrator has delegated authority to act as the Deputy 
Administrator. 

 
Designated CWD HCP Coordinator: The epidemiology officer designated by the State 
to coordinate CWD HCP activities in the State, in accordance with 9 CFR 55.23. The 
coordinator may be a State representative selected by the State or an APHIS employee 
identified in consultation with APHIS. 

 

Enrollment Date: The enrollment date for any herd that joins the CWD Herd 
Certification Program after August 13, 2012 will be the date the herd is approved for 
participation unless an exception listed in 9 CFR 55.22(a)(1) applies. 
 
Enrolled Herd: A herd that has enrolled in a Herd Certification Program and met 
the minimum requirements defined in 9 CFR part 55. 
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Epidemiologically-Linked Herd: Herds are epidemiologically-linked if the 
investigation determines that the CWD-exposed animal(s) have resided with a CWD-
positive animal  within 5 years prior to the diagnosis of CWD in the positive herd or 
from the identified date of entry of CWD into the positive herd and have since moved 
to or through other herds, Those herds are then considered to be epidemiologically 
linked.  An Epidemiological–linked herd can be a Trace-back Epi-linked, Trace-
forward Epi-linked or Pass-through Epi-linked. 
 
Farmed or Captive: Privately or publicly maintained, or held for economic or other 
purposes, within a perimeter fence or confined area, or captured from a free-
ranging population for interstate movement and release. 

 
Herd: One or more animals that are: 
1) Under common ownership or supervision and are grouped on one or more parts of 

any single premises (lot, farm, or ranch) or 
2) All animals under common ownership or supervision on two or more premises which 

are geographically separated but on which animals have been interchanged or had 
direct or indirect contact with one another (i.e. commingled). 

 

Herd Inventory: A herd owner’s written or electronic record of all of the animals 
belonging to a herd including each animal’s species, date of birth, age, sex, date of 
acquisition and source (for animals not born into the herd), date of disposal and 
destination (for animals removed from the herd), and all individual identification 
numbers (from tags, tattoos, electronic implants, etc.). A physical herd inventory refers 
to the process by which an APHIS employee, State representative, or accredited 
veterinarian reconciles a herd owner’s records with the animals and their identifications 
physically present in the herd. 

Herd Plan: A written herd and/or premises management agreement developed by 
APHIS in collaboration with the herd owner, State representatives, and other affected 
parties. The herd plan will not be valid until it has been reviewed and signed by the 
Administrator, the State representative, and the herd owner. A herd plan sets out the 
steps to be taken to control spread of CWD from a CWD-positive herd, to control the 
risk of CWD in a CWD-exposed or CWD-suspect herd, or to prevent introduction of 
CWD into that herd or any other herd. A herd plan will require specified means of 
identification for each animal in the herd; regular examination of animals in the herd by 
a veterinarian for clinical signs of disease; reporting to a State or APHIS representative 
of any clinical signs of a central nervous system disease or chronic wasting condition in 
the herd; maintaining records of the acquisition and disposition of all animals entering or 
leaving the herd, including the date of acquisition or removal, name and address of the 
person from whom the animal was acquired or to whom it was disposed; and the cause 
of death, if the animal died while in the herd. 

 

A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular circumstances of the herd and its 
premises, including but not limited to depopulation of the herd, specifying the time for 
which a premises must not contain cervids after CWD-positive, -exposed, or –suspect 
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animals are removed from the premises; fencing requirements; selective culling of 
animals; restrictions on sharing and movement of possibly contaminated livestock 
equipment; premises cleaning and disinfection requirements; or other requirements. A 
herd plan may be reviewed and changes to it suggested at any time by any party 
signatory to it, in response to changes in the situation of the herd or premises or 
improvements in understanding the nature of CWD epidemiology or techniques to 
prevent its spread. The revised herd plan will become effective after it is reviewed by 
the Administrator and signed by the Administrator, the State representative, and the 
herd owner. 

 
Herd Status: The status of a herd assigned under the CWD Herd Certification Program 
in accordance with 9 CFR 55.24. Herd status is based on the number of years of 
monitoring without evidence of the disease and any specific determinations that the 
herd has contained or has been exposed to a CWD-positive, -exposed, or -suspect 
animal. 

 
Hunt Facility: A privately owned ranch or other premises selling commercial hunts. 

 

Limited Contact: Any brief, incidental contact between cervids from different herds 
such as occurs in sale or show rings and alleyways at fairs, livestock auctions, sales, 
shows, and exhibitions. Limited contact does not include penned animals having less 
than 10 feet of physical separation or contact through a fence; or any activity where 
uninhibited contact occurs such as sharing an enclosure, a section of a transport 
vehicle, sharing equipment, food, or water sources; or contact with bodily fluids or 
excrement.  

 
Location-Based Numbering System: The location-based number system combines a 
State- or Tribal-issued location identification (LID) number or a premises identification 
number (PIN) with a producer’s unique livestock production numbering system to 
provide a nationally unique and herd unique identification number for an animal. 

 
Official Animal Identification: A device or means of animal identification approved for 
use by APHIS to uniquely identify individual animals. Examples of approved official 
animal identification devices are listed in 9 CFR 55.25. The official animal identification 
must include a nationally unique animal identification number that adheres to one of the 
following numbering systems: 
1) NUES (the CWD program allows the use of either the eight-character or nine 

character format for cervids); 
2) AIN; 
3) Premises-based number system, which combines an official PIN with a producer’s 

livestock production numbering system (both must appear on the official tag) to 
provide a unique identification number; or 

4) Any other numbering system approved by the Administrator for the identification of 
animals in commerce. 
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Official CWD Test: Any test for the diagnosis of CWD approved by the Administrator 
and conducted in a laboratory approved by the Administrator in accordance with 
9 CFR 55.8. 

 
Owner: An individual, partnership, company, corporation, or other legal entity that has 
legal or rightful title to an animal or herd of animals. 
 
Pass -through Epi-linked Herd: A herd in which a CWD-exposed animal has resided 
within the last 5 years but no longer resides. 

Premises: A location where livestock or poultry are housed or kept. 
 

Premises identification number (PIN): A nationally unique number assigned by a 
State, Tribal, and/or Federal animal health authority to a premises that is, in the 
judgment of the State, Tribal, and/or Federal animal health authority, a geographically 
distinct location from other premises. The premises identification number is associated 
with an address, geospatial coordinates, and/or location descriptors which provide a 
verifiably unique location. The premises identification number may be used with a 
producer’s own livestock production numbering system to provide a unique identification 
number for an animal. It may also be used as a component of a group/lot identification 
number. The premises identification number may consist of: 
1) The State’s two-letter postal abbreviation followed by the premises’ assigned 

number or 
2) A seven-character alphanumeric code, with the right-most character being a check 

digit. The check digit number is based on the ISO 7064 Mod 36/37 check digit 
algorithm. 

 
Quarantine (or Hold Order): An order issued by a State restricting movement of 
animals from or onto a premises for a given period of time. 

 
State Representative: A person regularly employed in the animal health work of a 
State and who is authorized by the State to perform the function involved. This could 
include a wildlife agency official. 

 
Status Date: The day, month, and year on which the respective State or APHIS 
employee approves a change in the status of a herd in regard to CWD. 

 

Suspect Positive CWD Test: The result of an approved CWD test conducted at an 
approved laboratory in which the presumptive identification of abnormal protease 
resistant prion protein (PrPres) has been detected in the tissue samples and that result 
must be confirmed positive by NVSL. 

 

Suspended Status: A temporary status given to a herd that is being epidemiologically 
assessed for CWD-exposure. 
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Veterinary Services (VS): The APHIS unit authorized to conduct prevention, control, 
and eradication programs for diseases of livestock and poultry. 
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Part A. Herd Certification Program 

1. State Participation 

1.1 Participating Approved State: Application and Requirements 

States must submit an application, including a completed VS Form 11-2 and supporting 
documentation, describing their ability to meet the national CWD HCP requirements. In 
reviewing a State’s eligibility to be designated as an Approved State, the Administrator 
or designee will evaluate the State statutes, regulations, and policies pertaining to the 
State agency responsible for farmed or captive cervids, as well as relevant reports and 
publications of the State animal health and/or wildlife agencies. The Administrator or 
designee will also review a written statement from the State representative describing 
their CWD control and cervid herd certification activities in farmed or captive cervids. 
When assessing whether the State program qualifies, the Administrator or his or her 
designee determines whether the State: 

 
1) Has the authority, based on State law or regulation, to quarantine and restrict 

intrastate movement of all CWD-positive, CWD-suspect, and CWD-exposed 
animals. 

 
2) Has the authority, based on State law or regulation, to require the prompt 

reporting of any animal suspected of having CWD; and to forward test results for 
any animals tested for CWD to APHIS employees and State representatives. 

 
3) Has signed a Memorandum of Understanding (MOU) with APHIS that delineates 

the respective roles of each party in CWD HCP implementation. A link to the 
MOU template can be found in Appendix I. 

 
4) Has placed all known CWD-positive, CWD-exposed, and CWD-suspect animals 

and herds under movement restrictions, allowing movement only for destruction 
with appropriate carcass disposal, or under permit. 

 
5) Has effectively implemented policies to: 

 
A. Promptly investigate all animals reported as CWD-suspect animals within 7 

business days of official notification to the State. 
 

B. Designate herds as CWD-positive, CWD-exposed, or CWD-suspect and 
promptly restrict movement of animals from such herds after an APHIS 
employee or State representative determines that the herd contains or has 
contained a CWD-positive animal. 

 
C. Remove herd movement restrictions only after completion of a herd plan. 
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D. Conduct an epidemiological investigation of CWD-positive, CWD-exposed, 
and CWD-suspect herds that includes the designation of suspect and 
exposed animals in accordance with 9 CFR part 55 and Part B of these CWD 
Program Standards). 

 
E. Initiate and conduct epidemiological investigations to trace movements of 

CWD-positive animals and CWD-exposed animals in affected herds.   
 

F. Report, within 45 calendar days following notification of a CWD-positive 
animal, any out-of-State traces to the appropriate State representative and 
APHIS employee. 

 
G. Conduct epidemiological investigations on trace movements based on 

slaughter sampling. Investigation should be initiated promptly following 
notification of a CWD-positive animal at slaughter. 

 

6) Effectively monitors and enforces State quarantines or hold orders and State 
reporting laws and regulations for CWD, documenting any noncompliance with 
quarantines, hold orders, or reporting. 

 
7) Has designated at least one State representative to coordinate CWD HCP 

activities in the State. 
 

8) Has programs to educate those engaged in the interstate movement of farmed or 
captive cervids regarding the identification and recordkeeping requirements of 
9 CFR part 81. 

 
9) Requires, based on State law or regulation, official identification of all animals in 

herds participating in the CWD herd certification program, effectively enforces 
this requirement, and documents any noncompliance with this requirement. 

 
10) Maintains the following information in a State database recognized by the 

Administrator as meeting the following data requirements in an accurate and 
timely manner: 

 
A. Premises information, assigned premises numbers, and owner information 

(location, address, and contact information) for all farmed or captive cervid 
herds participating in the CWD HCP in the State. 

 

B. Program status of all enrolled herds. 
 

C. Any restrictions to herd statuses including designation as a CWD-positive, 
exposed, suspect or epidemiologically linked to a positive herd. 

 
D. All program actions such as changes to herd status, depopulation, and 

adoption of herd plans. 
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E. Individual animal information on all farmed or captive cervid herds 
participating in the CWD HCP in the State. 

 
F. Individual animal information on all out-of-State farmed or captive cervids to 

be traced. 
 

11) Requires that tissues from all CWD-exposed and suspect animals from affected 
herds that die or are depopulated or are otherwise killed be submitted to a 
laboratory authorized by the Administrator to conduct official CWD tests. 

 
12) Requires appropriate disposal of the carcasses of CWD-positive, CWD-exposed, 

and CWD-suspect animals. 
 

13) Enforces all testing and disposal requirements, and documents any 
noncompliance. 

 

14) Ensures that herds comply with program requirements including physical herd 
inventories at least every 3 years, annual herd and premises inspections, and 
verification of required CWD surveillance. 

 
1.2 Provisional Approval 

 
Provisional approval may be granted to States that do not meet all the national CWD 
HCP minimum requirements on application to the program. APHIS and the State will 
work to develop a plan with an appropriate time frame to meet program requirements. 

 
1.3 Annual HCP Reports from Approved States 

 
Comprehensive annual reports of HCP status and activities of enrolled herds are 
provided to the respective APHIS District Field Office for review and endorsement for 
the year beginning July1 through June 30. The report will be submitted along with an 
application for Chronic Wasting Disease HCP approval, renewal or reinstatement of a 
state (VS Form 11-2).The annual report and VS 11-2 will be reviewed and signed by the 
Assistant Director and a designated State representative and submitted to the Cervid 
Health program staff. The reports will be used to monitor compliance with HCP program 
requirements and disease control efforts in Approved States. 

 
The Cervid Health Program staff will provide guidance to States on annual reporting 
formats prior to the end of the reporting period. The following data will be included in 
the Annual HCP reports: 

 
1) Enrolled herds–by State and certification status, species, number of animals in 

each herd, and number inspected. 
 

2) CWD samples and tests–number of animals tested during the reporting period, 
species, herd type (breeder, hunting operation, etc.) and test results. CWD- 
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positive herds–under quarantine, depopulated and released from quarantine, not 
under quarantine, under herd plans, number of animals in each herd. 

 
3) CWD-exposed herds–under quarantine, depopulated and released from 

quarantine, not under quarantine, under herd plans, number of animals in each 
herd. 

 
4) Epidemiological information–Intrastate and interstate trace animal movements of 

CWD-exposed animals initiated, pending, and completed. 
 

1.4 Review of Approved State HCP 
 

In addition to annual review of HCP reports, APHIS may also periodically review an 
Approved State’s CWD HCP program. States may be reviewed on request by APHIS or 
the Approved State. Review activities may include: 

 

1) Evaluating State program activities to verify compliance with Federal 
requirements and identifying opportunities for program improvement. 

 
2) Evaluating enrolled herd owner compliance with HCP requirements including 

reviewing laboratory reports, herd inventories, surveillance sampling, and other 
records and documents. 

 
3) Reviewing reports and records related to epidemiological investigations of CWD- 

positive, CWD-exposed, or CWD-suspect herds. 
 

4) Assessing compliance and completeness of data entered into an approved State 
database. 

 
5) Conducting site visits as necessary. 

 
APHIS will issue a summary report to the Approved State that will include the findings of 
the review including recommendations to achieve compliance with the National HCP 
Program or to improve the overall effectiveness and efficiency of the program in the 
State. APHIS will work with States to develop a plan to respond to the findings, and a 
specified period of time to complete any proposed actions. 

 
1.5 Withdrawal of State Approval 

 

APHIS may withdraw State approval if the State’s action plan to achieve compliance is 
not completed or not completed during the specified period of time agreed on by APHIS 
and the State. The State may reapply for State approval once they can meet all the 
national CWD HCP minimum requirements. 
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2. Herd Participation 
 

2.1 Participating Herd: Requirements for Enrollment 
 

The requirements for participation in the national CWD HCP are found in 9 CFR part 55 
subpart B. 

 
1) Herd owners already participating in an Approved State CWD HCP will maintain 

the same enrollment date for the National CWD HCP as the first date that the 
herd participated in the Approved State program. 

 
2) Herd owners enrolled in the Approved State CWD HCP agree to maintain their 

herds in accordance with the following requirements: 
 

A. Each animal in the herd must be identified before reaching 12 months of age 
using means of identification described in Section A 3.2 of these Program 
Standards. 

 
B. The herd premises must have perimeter fencing adequate to prevent ingress 

or egress of cervids. This fencing must comply with any applicable State 
regulations, and follow the guidance provided in Section A 4 of these Program 
Standards. 

 
C. The owner must immediately report all deaths of farmed or captive cervid 

aged 12 months or older (including animals killed on premises maintained for 
hunting, and animals sent to slaughter) to a State or to an APHIS employee.. 
However, State representatives or APHIS employees may approve mortality 
reporting schedules other than immediate notification when herd conditions 
warrant it in the opinion of both APHIS and the State. 

 
D. Carcasses of animals must be made available for tissue sampling and testing 

in accordance with instructions from the State representative or APHIS 
employee. 

 
E. Herd inventory records should be updated and reconciled at least annually 

and submitted to the Approved State representative. 
 

F. The owner must immediately report from time of discovery any animals that 
escape, disappear, or are otherwise missing from the premises to a State 
representative or an APHIS employee. States may routinely allow up to 72 
hours for reporting such incidents. This also may allow time for the herd 
owner to recapture the animal and work with the Approved State for 
decisions on disposition of the animal or animals. Likewise, entry of any wild 
cervids into the facility should also be reported as above. 
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G. Records, including a complete inventory of animals, must be kept in 
accordance with Section A 3.3 of these Program Standards. Herd owners 
must make animals and records available to accredited veterinarians, APHIS 
employees, or State representatives for inspection. Owners are responsible 
for assembling, handling, and restraining animals for physical herd inventories 
or other inspections under conditions that will allow the accredited 
veterinarian, APHIS employee, or State representative to safely read all 
identification on the animals. The owners are responsible for the costs that 
may be incurred to present the animals for inspection and must agree that 
any liability or injury to the animals during handling rests with the owner. 

 
Farmed cervids commingled (see definition) with other farmed cervids 
assume the status of the lowest program status animal in the group. If an 
owner wishes to maintain two or more separate herds (see definition), he or 
she must maintain separate herd inventories, records, working facilities, water 
sources, equipment, and land use. There must be a buffer zone or 
geographic zone of at least 30 feet between the perimeter fencing around the 
separate herds, and no commingling of animals may occur. Movement of 
animals between herds must be recorded as if they were separately owned 
herds. 

 
H. New animals may be introduced into the herd only from other herds enrolled 

in the CWD herd certification plan and under the conditions outlined in 
Section A 2.3. 

 
Failure to comply with any of the listed HCP requirements will affect the herd status and 
could result in suspension or removal from the national CWD HCP. 

 
2.2 Herd Owner Enrollment and Advancement 

The enrollment date will be the day, month, and year in which an owner’s herd is 
officially enrolled in the HCP. This date is important because it will be used to calculate 
when herds may advance to a higher herd status under the HCP after completing 
successive years without CWD being diagnosed in the herd. For a herd that only adds 
animals from herds with the same or greater status, the enrollment and status dates will 
remain the same. However, if a herd adds animals from a herd with a lesser status the 
enrollment and status dates for the receiving herd will reflect the lowest status date. The 
enrollment date is a fixed date, while the status date may change based on herd 
additions or status progress. 

 

When initially enrolled in an Approved State CWD HCP all herds will be placed in First 
Year status. Each year, on the anniversary of the enrollment date or status date 
(whichever is later) of meeting the HCP requirements, the herd status is upgraded by 1 
year; i.e., Second Year status, Third Year status, Fourth Year status, and Fifth Year 
status. After 5 continuous years of compliance (the end of the Fifth status year) with no 
findings of CWD in the herd, the herd status is changed to Certified. The herd remains 
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in Certified status as long as continuous enrollment is maintained in the program and 
the herd continues to meet all of the program requirements. Enrolled herds that have 
achieved Certified status are eligible to move interstate in accordance with 9 CFR 81.3. 

 
Herds that are established and sourced solely from other Certified herds will be enrolled 
as Certified herds and must continue to demonstrate compliance with program 
requirements to maintain Certified status. 

 
Eligibility for advancement from one status to the next is based on compliance with 
program requirements, including the submission of surveillance samples. Should the 
herd owner not be in compliance with 9 CFR part 55, State representatives and APHIS 
employees may withhold advancement, lower, suspend, or revoke the status. 

 
2.3 Additions of Animals to a Herd: Effects on Status 

 

A herd may add animals from herds with the same or a greater status in the national 
CWD HCP with no negative impact on the status of the receiving herd. 

 
If animals are acquired from a herd with a lesser status, the receiving herd reverts to the 
lower status. If a herd participating in the program acquires animals from a 
nonparticipating herd, the receiving herd reverts to First Year status with a new status 
date listed as the date of acquisition of the animal. The enrollment date in the national 
CWD HCP would remain unchanged but the herd status level would be modified (and 
modification date recorded). 

 
If a herd acquires animals from herds with a lower or nonparticipating status, the owner 
must notify a State representative or APHIS employee within 5 business days of such 
acquisition. New herds assembled from multiple sources will be assigned the status 
date of the lowest status herd. 

 
Other sources of equivalent or higher status animals may include cervid herds enrolled, 
at an appropriate level, from an CWD HCP in another country where APHIS recognizes 
the HCP to be at least equivalent to the APHIS national CWD HCP. 

 
2.4 Additions of Genetic Material (Germplasm) to a Herd: Effects on Status 

 

There is currently no scientific evidence that germplasm may transmit CWD. 
 

2.5 Inspections and Inventories 
 
Inspections and physical herd inventories ensure herd compliance with HCP 
requirements. Herds may not advance in status until the annual inspections have been 
completed, submitted, reconciled, and approved. Inspections are performed by a State 
official, an APHIS employee, or an accredited veterinarian. Inspections are conducted 
annually and physical herd inventories are conducted at least every 3 years.  

  



Chronic Wasting Disease Program Standards 
 

20  

The inspector will: 
 
At the Initial Inspection: 

 Visually observe each cervid, and the herd as a whole, for signs of CWD. 

 Verify and record the two unique animal identification numbers for each 
individual, one of which is a nationally unique official animal identification 
present on the date the herd is initially enrolled in the CWD HCP.   

 The herd inventory must be performed not more than 12 months prior to the 
herd’s date of enrollment. 

 Confirm that the perimeter fencing is adequate to prevent ingress and egress of 
cervids, is at a minimum 8 feet high, structurally sound, in good repair, and 
complies with any applicable State regulations. 

 
At the Annual Inspection: 

 Must be conducted 11 to 13 months after the last inspection. 

 The herd is visually observed for signs of CWD. 

 Records are examined for completeness and accuracy. 

 The herd inventory must be reconciled with the previous year’s inventory and 
all dispositions and acquisitions must be documented. 

 Verify that all sampling requirements have been met. If not, then document 
missed or poor quality samples and describe action recommended. 

 Inspect the perimeter fencing and document repairs if needed. 
 

At the Physical Herd Inspection:  

 Conducted no more than 3 years after the last complete physical herd 
inventory. 

 In addition to the items listed under the annual inspection, all identification will 
be visually verified and matched to the herd’s written or electronic records. 

 Animals may be temporarily gathered in pens or other means used for viewing. 
Any animals in which ID cannot be visually inspected will need some form 
of restraint for confirmation.  

 
2.6 Loss of Certification Status 

 
Herds will lose national herd certification status when the Administrator or a 
designee, in consultation with the respective Approved State representative, 
determines that the herd owner failed to comply with the program requirements. 

 
2.7 Relocation of a Herd 

 
If a herd moves, either within a State or to another State, it must meet all Approved 
State intrastate or Federal interstate movement requirements. In addition, the 
appropriate State representative or APHIS employee administering the Federal CWD 
rule should be notified of the relocation within 30 days. 
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2.8 Cancellation of Participation 

Mandatory Cancellation 

The Administrator, in concurrence with the Approved State, may cancel the enrollment 
of a herd by giving written notice to the herd owner. The Administrator may cancel 
enrollment after determining that the herd owner failed to comply with any HCP 
requirements. 

 

Before enrollment is canceled, an Approved State representative or an APHIS 
employee will inform the herd owner of the reasons for the proposed cancellation and of 
the 10-day appeal deadline. The herd owner may appeal the proposed cancellation in 
writing to the Administrator within 10 business days after being notified. The appeal 
must include all of the reasons and supportive evidence with documentation needed to 
challenge the proposed cancellation. The Administrator may grant or deny the appeal in 
writing as promptly as circumstances permit, stating the reason for his or her decision. 
If there is a conflict as to any material fact, a hearing will be held to resolve the conflict. 
The Administrator sets the rules of practice concerning the hearing. 
 
In the event of cancellation, the herd owner may reapply to enroll in the national CWD 
HCP but will not reach Certified status until 5 years after APHIS approves the herd 
owner’s new application for enrollment regardless of the status of the animals in the 
herd. 
 
Voluntary Cancellation 
 

An owner may decide to cancel participation in the CWD HCP at any time unless 
otherwise required by State regulations or a signed herd plan. The cancellation should 
be in writing to a State representative or APHIS employee. Owners who voluntarily 
cancel their participation may re-enroll at any time as a First-Year status herd and will 
receive a new enrollment and status date. 
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3. Registration, Identification, and Recordkeeping 
 

The regulatory authority for registration, recordkeeping, and identification for each 
animal within enrolled herds is found in 9 CFR 55.23. 

 
3.1 Premises Identification 

 
All participating premises must have a unique Premises Identification Number (PIN). 

 
3.2 Animal Identification 

 
In accordance with 9 CFR 55.25, all animals in the herd must be identified with two 
unique animal identification numbers for each individual. One of these animal 
identifications must be a nationally unique official animal identification. 

 

The official animal identification must be a device using an APHIS-approved animal 
identification numbering system that uniquely identifies individual animals. Information 
on official animal identification and devices can be found on the APHIS Traceability 
Web site. 

 

The official animal identification device must be approved by APHIS, and must be a 
legible ear tattoo, tamper-resistant ear tag, electronic implant, legible flank tattoo, or 
other approved device. If a microchip is used and the animals are slaughtered under 
State or Federal meat inspection it should be used in compliance with applicable State 
or Federal regulations. 

 
The official animal identification must be linked to that animal and herd in a State 
database. The second animal identification must be unique for the individual 
animal within the herd and also must be linked to the same animal and herd in the 
State database. The unique Animal Identification Number may be used on two 
separate identification devices on the same animal to fulfill the identification 
requirements if desired. 

 
Natural additions to the herd must be identified before 12 months of age. However, all 
animals regardless of age must be properly identified as described in this section to 
move interstate. 

 

If, at the time of enrollment in the Approved State CWD HCP, identification of animals in 
a herd does not meet the above criteria, the herd owner must bring the herd and animal 
identifications into compliance as soon as possible on a schedule specified by the State 
representative or APHIS employee. 

 
APHIS recommends that all animal identification devices be visible on the animal from 
an appropriate distance to allow visual verification of the identification number on the 
device without animal restraint. Any animals in which identification cannot be visually 
inspected will need some form of restraint for confirmation during physical herd 
inventories. 

https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf
https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf
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All animals from enrolled herds that are sent to hunt facilities must retain official 
identification for surveillance testing. 

 
In accordance with 9 CFR 86.4, removal of official identification devices is prohibited 
except at the time of slaughter, at any location upon the death of an animal, or as 
otherwise approved by the State or Tribal animal health official, or a VS Assistant 
Director when a device needs to be replaced. 

 
The Food and Drug Administration (FDA) Center for Veterinary Medicine regulates the 
marketing of implantable transponder devices (electronic identification devices/EID) for 
use in animals. Please contact the FDA or the manufacturer or distributor for information 
on approved EIDs. USDA’s Food Safety and Inspection Service (FSIS) should be 
contacted regarding anatomic placement of the EIDs in animals that may be presented 
for slaughter in official slaughter facilities to determine if these devices pose a potential 
physical food safety hazard. 

 
3.3 Owner Records: Herd Inventory 

 
Each owner must maintain a current complete herd inventory which must include, at a 
minimum, the following information and records for each animal: 

 
1) All identification devices (tags, tattoos, electronic implants, etc.). 

 
2) Age. 

 
3) Species. 

 
4) Sex. 

 
5) The date of acquisition and source of each animal that was not born into the herd 

(owner name, city, State). 
 

6) The date of removal and destination of any animal removed from the herd (owner 
name, city, State). 

 

7) Birth date. 
 

8) Date of death (and cause, if known) for animals dying within the herd. 
 

9) Date of CWD sample submission, submitter, owner, premises, and animal 
information, and official CWD test results from NVSL or approved laboratory for 
samples required by the program. 

 
All records, electronic or written, must be kept for 5 years after the cervid has left the 
herd or has died. Records must be made available to an APHIS employee or State 
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representative at their request and presented at the time of each annual inspection or 
inventory. 
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4. Fencing Requirements 
 

The regulatory authority for fencing requirements of enrolled herds is found in 
9 CFR 55.23(b)(2). Fencing alone does not delineate individual herds, which must be 
separated by a distance of 30 feet or greater, as described in 9 CFR 55.23(b)(5). 

 
APHIS considers perimeter fencing with the following characteristics to be adequate to 
prevent ingress or egress of cervids: 

 
1) Structurally sound. 

 

2) Maintained in good repair. 
 

3) Of sufficient construction to contain the animals. 
 

4) Compliant with any other existing State regulations or requirements. 
 

NOTE: For herds established after the effective date of the CWD rule (August 13, 
2012), the fence should be a minimum of 2.4 meters (8 feet) high. 

 
Cervid producers enrolled in the HCP may voluntarily elect to use additional barriers 
and/or other biosecurity measures to minimize escapes and/or to mitigate disease 
transmission risks associated with direct contact between free-ranging and farmed 
cervids. 

 
State representatives have the discretion to require the use of additional barriers and/or 
other biosecurity measures deemed necessary to mitigate the risks of CWD 
transmission. 

 
In the case of CWD-positive, suspect, exposed, and  epi-linked herds, APHIS and the 
State representative will assess the risk of CWD transmission between farmed and 
free-ranging cervids on a case-by-case basis. They may include requirements for 
additional barriers and/or other biosecurity measures deemed necessary to mitigate 
the risks of CWD transmission in the herd plan. 
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5. Surveillance and Sampling 
 

The regulatory authority for surveillance and sampling of animals in enrolled herds is 
found in 9 CFR 55.23(b)(3). 

 
To achieve certified status, farmed cervid herds must conduct CWD 
surveillance on all deaths of cervids aged 12 months or older, including 
animals in the enrolled herd, animals that are slaughtered on premises or 
at a slaughter establishment, and animals from an enrolled breeding herd 
that moves to a hunt facility under the same ownership for at least 5 
consecutive years, unless the herd owner purchases or assembles a herd 
of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 

 
If the enrolled herd does not have any animal deaths meeting surveillance criteria for 
the year, the herd is considered to be in compliance with surveillance requirements for 
the year. 

 
5.1 CWD-Suspect Animals 

 
The owner must immediately report to a State representative, accredited veterinarian, or 
an APHIS employee all suspected cases of CWD. These are to include any animal 
exhibiting signs of a neurological or wasting disease as described below. These animals 
should be euthanized or closely monitored until death and the carcasses must be made 
available for tissue sampling and testing. Clinical CWD suspects that die or are 
euthanized should be tested for CWD regardless of age. Animals with non-negative 
results on an unofficial test are also considered to be CWD-suspect animals and must 
be reported. 

 
The clinical signs associated with CWD are nonspecific and could be caused by other 
diseases affecting farmed or captive cervids; thus, laboratory confirmation is required 
for CWD diagnosis. Not all animals display all clinical signs of disease. Duration of 
clinical signs varies from a few days in unusual cases to as long as a year, but is most 
often 2 to 3 months. 

Usually, the earliest clinical signs displayed are behavioral changes which may include 
alterations in interaction with humans and members of the herd. These subtle changes 
are often only recognized by caretakers familiar with the individual animal. With disease 
progression, behavioral and physical changes may be noted including periods of stupor 
and depression, altered stance, and progressive weight loss. At the terminal stage of 
disease, animals are emaciated and may exhibit increased drinking and urination, 
excessive salivation, lack of coordination, and trembling. However, concurrent disease, 
especially aspiration pneumonia, may cause an affected animal to die while still in good 
to fair body condition. 

 
Animals with progressive neurological disease or wasting syndromes that are not 
responsive to treatment should be considered CWD clinical suspects and consequently 
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be euthanized and tested. If an owner of a clinical suspect declines to allow euthanasia, 
the animal should be tested in accordance with program requirements after it dies. 
 
5.2 Mortality Reporting and Routine Surveillance 

 

To achieve and maintain herd certification status, enrolled herd owners are required to 
conduct CWD testing as described in 9 CFR 55.23(b)(3). Herd owners must report and 
make the following animals available for sample collection and CWD testing, 

 
1) All on-farm deaths of farmed or captive deer, elk, and moose aged 12 months or 

older, 
 

2) All animals 12 months or older that are slaughtered on the farm, 
 
3) All animals, under their ownership, 12 months or older that are slaughtered 

at a slaughter establishment, 
 
4) All animals, under their ownership, 12 months or older from an enrolled 

breeding herd that move to a hunt facility under the same ownership,  
 

for at least 5 consecutive years, unless the herd owner purchases or assembles 
a herd of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 

 
State representatives or APHIS employees may approve mortality reporting schedules 
other than immediate notification when herd conditions warrant it. Herd inventory 
records should be updated at least annually and reconciled to include mortalities and 
testing results for samples submitted. 

 
5.3 Sample Collection and Submission Procedures 

 

It is the owner’s responsibility to ensure complete, good quality tissue samples are 
collected and all required samples are submitted. Failure to comply with the surveillance 
requirements in this section may result in loss of program status or other actions 
applicable under Approved State or Federal regulation. 

 
Tissue samples may only be collected by State officials, APHIS employees, accredited 
veterinarians, or certified CWD sample collectors. Alternatively, owners may remove 
and submit the entire head with all attached identification devices to an approved CWD 
laboratory for tissue collection. Samples should be submitted to an approved laboratory 
within 7 days of collection. 
 

Detailed instructions regarding sample collection and submissions can be found in 
Appendix V. 

 
The obex and retropharyngeal lymph node should be collected regardless of 
sample condition (e.g. autolyzed, frozen, etc.) and submitted to the approved 
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laboratory to comply with the routine herd surveillance requirement. However, 
there may be circumstances when only one tissue sample can be collected from an 
animal. In those circumstances, the producer should notify the Approved State official to 
explain the reason. If that single sample submission is determined by the laboratory to 
be unsuitable or untestable, then it will be recorded as a missed sample (not tested) and 
that animal will not be counted in the mortality surveillance for herd certification status. 
A positive IHC or ELISA test result on any sample submitted to the approved laboratory 
will be considered a CWD-suspect test result to be confirmed by IHC at NVSL. 
 
5.4 Consequences of Poor Quality and Missing Samples 

 
Surveillance of all animal mortalities in a herd is the key to increasing our confidence 
that HCP-certified herds are at low risk for CWD infection. Poor quality samples and 
missing samples undermine our ability to assess the CWD status of the herd. 

 
Poor quality samples include samples that are severely autolyzed, from the wrong 
portion of the brain, the wrong tissue, or not testable for other reasons. Approved 
laboratories should closely monitor sample quality. They should provide timely feedback 
to the producer, certified sample collector, State officials, and APHIS employees 
regarding the receipt of poor quality samples. Approved State officials should provide 
oversight on sample collection by certified sample collectors and address any skill 
inadequacies which may require additional training or loss of certification as a sample 
collector. 

 

Missing samples occur when samples from any animal 12 months of age or older in an 
enrolled herd that dies, is slaughtered, escapes, or is lost are not submitted for 
diagnostic testing for CWD. 

 
Approved States (in consultation with APHIS) should develop risk-based assessments 
to implement consequences for poor quality/incomplete samples and recurring missed 
samples of test-eligible animals in enrolled herds. If neither the obex nor the 
retropharyngeal lymph node in a test-eligible animal can be tested due to being missing 
or of poor quality, then consequences may include, but are not limited to 

 

1) A requirement to replace missed or poor quality samples with testable post- 
mortem samples from an equal number of animals of the same sex and species 
that resided in the herd for at least as long as the untested animals; or 

 
2) A reduction in herd status date (with loss, reduction, or delay in herd 

certification); or 
 

3) A direct suspension of herd status for some period of time. 
 

The following tables are provided as examples of adjustments that could be made to 
CWD herd status to account for poor quality, incomplete, or missing samples. This 
example considers the current status of the enrolled herd, the number of poor 
quality/missing samples, and the percentage of annual removals from the herd. Annual 
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Removals are defined as all adult animals (12 months or older) that were removed or 
lost from inventory for any reason since the previous annual inventory. When animals 
are removed from a herd, they are lost to surveillance testing. 

 
NOTE: In the National Animal Health Monitoring Service Cervid 2014: Health and 
Management Practices on U.S. Farmed Cervid Operations, 2014, the average removal 
rate (sales, hunt-harvest, slaughter, etc) was 21.3 percent per year, with deer 
operations at 22.3 percent and elk operations at 20.3 percent. 

 

Herds without Certified Status: HCP herd status will be reduced for each poor 
quality or missing sample as follows: 

 
% Annual 
Removal 
Rate from 
Herd 

Status 
Reduction 

0 to 20% 1 year 

21 to 40% 1.5 years 

41% or more 2 years 

 

Herds with Certified Status: HCP herd status will be reduced for each animal that 
dies, is slaughtered or hunt-harvested, escapes, or is lost and is not tested for CWD 
(including due to poor quality, incomplete, or missed samples) as follows: 

 

% Annual 
Removal  
Rate from 
Herd 

Status 
Reduction 

0 to 20% 0.5 year 

21 to 40% 1 year 

41% or more 1.5 years 

 

Examples: 

 
1) A certified herd with a 10 percent annual removal rate fails to test an animal that 

died in the herd. The owner also declines to euthanize and test a comparable 
animal from the herd as a replacement for the missed sample. In this case, the 
herd would be reduced to uncertified status and would be unable to move 
animals interstate for 0.5 year. The herd inventory would be repeated after the 
0.5 year (6 months) and the herd could regain certified status assuming it 
continued to comply with program requirements. 

 
2) A certified herd with a 10 percent annual removal rate fails to test 3 animals that 

died in the herd. They also decline to euthanize and test comparable animals 

http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf
http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf
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from the herd as a replacements for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 

 
3) A certified herd with a 50 percent annual removal rate fails to test an animal that 

died in the herd. They also decline to euthanize and test a comparable animal 
from the herd as a replacement for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 

 
4) An enrolled (not yet certified) herd with a 15 percent annual removal rate fails to 

test 2 animals that died in the herd. They also decline to euthanize and test 
comparable animals from the herd as replacements for the missed samples. In 
this case, the herd would be reduced in status by 2 years. 

 

An enrolled (not yet certified) herd with a 15 percent annual removal rate 
fails to test 2 animals that died in the herd. They agree to euthanize and test 
2 comparable animals from the herd as replacements for the missed 
samples. In this case, the herd would retain their status as long as the test 
results are “not detected”. 

 
States may choose to develop and implement their own risk-based approach for 
consequences for poor quality or missing samples. 

 
5.5 Exceptions 

 
Exceptions to the testing requirement may be granted by APHIS or the Approved State 
Official for extenuating circumstances beyond the control of the herd owner as follows: 

 
CWD sample collections may be limited to two animals per occasion when APHIS or the 
Approved State Official determines that the animals died from a mass casualty/mortality 
event (where numerous animals die over a short period of time from the same apparent 
cause) such as during a natural disaster or an infectious disease outbreak (such as 
epizootic hemorrhagic disease), or from a known zoonotic disease where sample 
collection would pose a public health risk. In these cases, the certified sample collector 
will sample the animals believed to be at higher risk for CWD. Higher-risk animals would 
include older animals, males preferentially over females, or those animals having any 
known pre-existing health conditions or in poor body condition. 

 

5.6 Tissue for DNA Comparison Testing 

 
APHIS strongly recommends that a piece of fresh (not in formalin) tissue attached to an 
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official animal identification (ID) be submitted with each sample that is submitted for CWD 
testing. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a new 
identification tag can be affixed to the hide skin and recorded in the animal’s official record, 
and the tagged hide section submitted with the diagnostic specimens. 

 
This will allow APHIS to perform DNA comparison testing (i.e. identity testing) and 
genotyping if the animal tests positive for CWD. APHIS will perform DNA comparison 
testing for all index cases in newly identified CWD-positive herds.  

 
Confirming the identity of the CWD-positive animal increases confidence that the State is 
implementing the regulatory actions described in 9 CFR 55 and Part B of these Program 
Standards in the appropriate herd. There are four possible outcomes of the DNA 
comparison testing (See also Appendix V): 
 

 Official identification with fresh tissue attached was not submitted with the CWD-positive 
sample -- States should proceed with regulatory actions based on the official identification 
provided on the VS 10-4 form submitted with the sample.  

 The DNA comparison testing does not yield a valid result – States should proceed with 
regulatory actions based on the official identification provided on the VS 10-4 form submitted 
with the CWD-positive sample. 

 The CWD-positive tissue matches the tissue submitted with the official identification -- States 
should proceed with regulatory actions.  

 The CWD-positive tissue does not match the tissue submitted with the official identification -- 
States should further investigate the likely source of the CWD-positive sample before 
proceeding with regulatory actions. If the identity or source of the CWD-positive sample 
cannot be determined with confidence after a thorough investigation, the State may choose 
not to take further regulatory action. The State may choose to implement consequences for 
poor quality samples as described in Program Standards Part A Section 5.4. 

 
An enrolled herd owner may request identity testing for other CWD-positive animals at the 
owner’s expense. The herd owner must request identity testing, in writing, to the Assistant 
Director (AD) and the State veterinarian. The request must include the owner name, 
address, animal and herd information, test information and reason for request. VS will only 
consider the results of DNA comparison testing performed at the request of a herd owner 
for regulatory purposes if the comparison is performed using fresh tissue attached to an ID 
that was submitted with the CWD-positive sample to NVSL. 
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6. Diagnostics 
 

The regulatory authority for official CWD tests and laboratory approval is found in 
9 CFR 55.8. 

 
6.1 Testing Authority and Approved Laboratories 

Testing Authority 

Laboratories will be approved by NVSL, as designated by the APHIS Administrator, to 
conduct official CWD testing in accordance with 9 CFR 55.8. All suspect positive test 
results must be confirmed by NVSL. 

Approved Laboratories 

Only laboratories that are members of the National Animal Health Laboratory Network 
(NAHLN) will be approved to conduct official CWD diagnostic testing. Requirements for 
laboratory approval and a list of laboratories approved to conduct CWD testing can be 
found on the NAHLN Web Site 
(https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf). 

 

Not all laboratories are approved to perform all officially recognized types of CWD 
assays. The VS Cervid Health staff, the NVSL Director, and the NAHLN Coordinator will 
maintain a list of officially recognized CWD assays and when appropriate the tissues 
approved for laboratories that conduct these tests for CWD. The list will be available on 
request to all interested parties. 

 
6.2 Official CWD Tests 

 
An official CWD test is approved by the Administrator in accordance with 9 CFR 55.8. 
To be considered as an official test for CWD, a test method must be: 

 
1) Licensed by the Center for Veterinary Biologics (CVB), if required (i.e., ELISA 

tests, etc). 
 

2) Performed by APHIS-approved laboratories, at NVSL, or at another laboratory to 
which NVSL has referred a case for confirmatory testing. 

 
3) Performed following NVSL protocols. 

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf
https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf
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The following are considered official tests for CWD when used as described in these 
Program Standards: 

 
Approved CWD Test 
Method 

Tissue Tested Approved Use 

Immunohistochemistry 
(IHC) test 

Medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 
mortem and 
preserved in 
formalin1

 

 Routine herd surveillance 

 Testing in conjunction with 
epidemiological investigations 
and herd plans for CWD-

positive, suspect, exposed, and 
epi-linked herds  

Immunohistochemistry 
(IHC) test 

Ante-mortem biopsy 
of white-tailed deer 
rectoanal-associated 
mucosa-associated 
lymphoid tissue 
(RAMALT) 

This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 

 Genotype at codon 96 is 
established 

 Used as a whole herd test as 
indicated in herd plans for  
CWD-exposed herds, and epi-
linked  herds as described in 
Part B and 

 Performed at NVSL 

Immunohistochemistry 
(IHC) test 

Ante-mortem biopsy 
of white-tailed deer 
MRPLN 

This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 

 Genotype at codon 96 is 
established 

 Used as a whole herd or 
individual test as indicated in 
herd plans for , CWD-
exposed herds, and epi-
linked herds as described in 
Part B and 

 Performed at NVSL 

Enzyme-linked 
immunosorbent assay 
(ELISA) by Bio-Rad 

Fresh medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 

mortem1
 

This is an official HCP test only when 
used for: 

 Slaughter surveillance in 
farmed cervids; or 

 Carcass segregation for 
disposal; or 

 

 
1 Although medial retropharyngeal lymph nodes (MRPLNs) may be early CWD detection sites in deer and 
elk, it is not uncommon to find elk that are obex-positive and MRPLN-negative. Therefore, confidence in 
CWD detection is increased when both obex and MRPLNs are tested. 
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   Other purpose as approved in 
advance by APHIS and 

 Is performed at NVSL or at a 
NAHLN laboratory approved to 
conduct the ELISA 

 

Many States use the ELISA to 
conduct wildlife surveillance. This use 
is not subject to APHIS approval. 

Western blot Fresh medial This is an official test only when 
 retropharyngeal performed at NVSL 
 lymph node  

 (MRPLN) and obex  

 collected post-  

 mortem1  

 

6.3 Approval of Official Diagnostic Tests 
 

Prior to evaluation for official use, the manufacturer should obtain a product license from 
the CVB, if needed. 

 
Companies/researchers are encouraged to contact the Cervid Health Team to review 
preliminary data and discuss additional data needs for candidate tests prior to 
submission. 

 
The test manufacturer should submit an application package containing the following 
information to the Cervid Health Team: 

 
1) A standardized protocol that includes a description of the test, sample type, all 

methods associated with preparing the sample and conducting the test, reagent 
specifics, required materials and equipment, and control and quality assurance 
measures. 

 

2) A description of the proposed use of the test in the CWD HCP program and the 
suitability of the test for the stated purpose. Specifically include cervid species, 
post- or ante-mortem use, and conditions for use (e.g., whole herd versus 
individual animal, routine surveillance testing versus use in herds under 
epidemiological investigation, etc.). 

 
3) Data/scientific evidence to demonstrate: 

 
A. Diagnostic sensitivity of the test evaluated in a range of infected animals 

including: 
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1. Animals early in the clinical progression, such as: 
a. Animals that are MRPLN-only positive, 
b. Elk that are obex-only positive, or 
c. Animals of all three genetic polymorphisms (96 for white-tailed deer, 

132 from elk). 
 

2. Animals late in the clinical progression, such as: 
a. Animals that are MRPLN- and obex-positive, or 
b. Animals of all three genetic polymorphisms (96 for white-tailed deer, 

132 from elk). 
 

3. Data provided should include the genotype (96 for white-tailed deer, 132 
from elk) and complete post-mortem testing results for IHC on obex and 
MRPLN for each animal. 
 

4. Description of the calculation. 
 

B. Diagnostic specificity in animals believed to be non-infected based on HCP 
herd certification status and results from mortality testing from at least the last 
5 years. 

 
C. Repeatability of the test result. This refers to the ability of a test to 

repeatedly produce the same result on a given sample. Evidence to 
demonstrate repeatability includes detailed information about the collection 
of the data, including controls and control data. 

 
D. Reproducibility of the test results at other laboratories. This refers to the 

ability of a test to repeatedly produce the same result on a given sample 
when the test is performed at multiple laboratories by multiple people. In 
addition to the supporting data, a letter of support and certification of test 
results from participating laboratories is suggested. 

 
4) Other data and documentation, as requested by APHIS. 

 
5) Field trials and/or pilot projects using the test may be recommended/required 

prior to final approval. 
 

The Cervid Health Team will coordinate with NVSL, NAHLN, CVB and other scientific 
experts within APHIS and USDA to review the application package and evaluate the 
test based on, but not limited to, the criteria described in 9 CFR 55.8. APHIS may 
approve the new test methods or request additional data, including results from field 
trials. 

 

APHIS may limit use of the test to certain species or types of animals or for use in 
specific situations. APHIS will clearly describe the conditions for official use of the 
approved test. 
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6.4 Test Results 
 

As described in Section A 5.6, sections of brainstem/obex, MRPLN, and RMALT are 
evaluated by an official test in an approved laboratory to demonstrate the presence of 
the infectious CWD prion. Samples in which the infectious CWD prion is detected in 
testing at approved laboratories are considered to be CWD suspect pending 
confirmatory testing at NVSL. All suspect diagnostic test results from an approved 
laboratory must be confirmed by NVSL to establish a diagnosis of a CWD positive 
animal. 

 
Brainstem or lymph tissues from an animal in which CWD prions are not detected by an 
official test does not mean absence of infection, only that prion was not detected in 
those tissues from that animal at the time of testing. Based on current transmissible 
spongiform encephalopathy research and pathogenesis studies, it is possible to have 
CWD prions present at levels below the analytical sensitivity of the test. CWD prions 
may be present in tissues other than those that were examined. Hence, “not detected” 
test results may not indicate the true status of the animal if it is in the early stages of the 
infection. 

 

6.5 Rejected Samples 
 

Samples may be rejected as unsuitable for diagnostic purposes for a wide variety of 
reasons. These poor quality samples will not contribute to required herd surveillance 
and may result in the consequences described in Section 5.9. Common examples of 
rejected samples include: 

 
1) No identification submitted with the sample. 

 
2) Incorrect tissue type. 

 
3) Autolyzed (degraded) samples. 

 
4) Samples where the tissue is unidentifiable. 

 
5) Brain samples that do not include the obex. 

 
6) Sample of insufficient size. 

 

7) Sample contains an insufficient number of lymphoid follicles. 
 

The reason for rejected samples can be described on official laboratory reports as 
follows: 

 
1) ISF: Insufficient follicles (<6 follicles and no positive staining present). 
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2) LOC: Location (used for CNS exclusively, no DMNV (Dorsal Motor Vagus 
Nucleus) identifiable, wrong brain region). 

 
3) ISF: Loc: (RB (Rectal Biopsy); <6 follicles and >50 percent squamous epithelium, 

rather than rectal mucosa). 
 

4) U: Unsuitable (no significant lymphoid tissue, e.g. salivary gland). 
 

5) S: Suspect (NAHLN lab sees suspicious stain). 
 

6) NT: Not tested (not tested because unnecessary). 
 

7) UNA: Unacceptable (poor quality sample). 
 

6.6 Reporting of Results 
 

Positive test results are to be reported by NVSL to the submitting NAHLN lab, State 
animal health official, the Assistant Director in the State where the herd resides, and 
the National Cervid Health program staff. 

 
All other test results are to be reported by the testing laboratory to the submitter with 
copies provided to the corresponding Approved State Official for farmed cervids in the 
State where the herd resides. 
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7. Interstate Movement 
 

The requirements for interstate movement of live cervids with regard to CWD are 
described in 9 CFR 81.2 and 81.3. These requirements apply to both farmed cervids 
and wild-caught cervids that are moved interstate to eventually be released back into 
the wild. 

 
The following conditions must be met for live farmed cervids to be eligible for interstate 
movement: 

 
1) The animals are enrolled and the herd has achieved Certified status in an 

approved State CWD HCP. 
 

2) Each animal in the shipment must have at least two forms of unique identification 
attached, one of which must be an official animal identification with a nationally 
unique identification number, as described above in Section (3.2) Animal 
Identification. 

 
3) A certificate of veterinary inspection (CVI) must be issued for interstate 

movement. It must contain the following information: 
 

A. All identification numbers of each animal in the shipment. 
 

B. Total number of animals covered by the certificate. 
 

C. Purpose for which the animals are to be moved. 
 

D. Consignor and herd of origin with complete addresses. 
 

E. Consignee and point of destination with complete addresses. 
 

F. A statement by the issuing accredited veterinarian or State or Federal 
veterinarian that the animals in the shipment have achieved Certified status in 
the CWD HCP and that the animals were not exhibiting clinical signs 
associated with CWD at the time of examination. The consignor or owner 
should contact the State representative in the State of destination to 
determine if there are any additional requirements. 

 
Cervids eligible to move interstate in accordance with CWD regulations, and meeting 
the conditions specified in 9 CFR 81.5, can transit States en route to their destination. 
The regulations at 9 CFR 81.5 (only) preempt State and local laws or regulations. 

 

1) 9 CFR 81.3 identifies specific exemptions to these requirements, including exemptions 

for Animals moved directly to a recognized slaughter establishment. The 
consignor or owner also should contact the State representative in the State of 
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destination to determine if they meet all import requirements. 
 

2) Research animals. 
 

3) Interstate movements approved by the Administrator on a case-by-case basis. 
 

States or Tribes may transport wild-caught cervids (elk, deer, moose, or other cervidae) 
from one State or Tribal location to another for release to establish new or augment 
existing free-ranging herds. The movement is subject to approval by the animal health 
officials of the receiving State and APHIS. VS Guidance 8000 “Surveillance and Testing 
requirements for Interstate Transport of Wild Caught Cervids” establishes a uniform 
process of disease risk assessment and recommended minimum standards for testing 
to help prevent the spread of CWD, bovine tuberculosis (TB) and brucellosis when wild 
cervids are captured for interstate movement and release. 

 
Transport of game meat and other products derived from farmed cervids for purposes of 
interstate commerce is regulated by the Food and Drug Administration and is not 
addressed in the APHIS CWD regulations or these Program Standards. Similarly, 
transport of carcasses and other parts derived from hunt-harvested wild cervids is 
regulated by appropriate State agencies and is not addressed in the APHIS CWD 
regulations or these Program Standards. 
: 

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf
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Part B. Guidance on Responding to CWD 

The CWD regulations in 9 CFR part 55 describe minimum requirements for States in 
response to the finding of a CWD-positive animal. These Program Standards describe 
acceptable methods to meet these minimum regulatory requirements. The methods in 
these Program Standards have been approved by the APHIS Administrator. 
Alternatively, States may propose other methods/approaches to meet the regulatory 
requirements. These alternative proposals should be submitted in writing to APHIS for 
approval. 

 
1. Epidemiological Investigations 

 
The purpose of the investigation is to identify animals and herds that were exposed to 
the CWD-positive animal during the last 5 years. Quarantines and/or movement 
restrictions limit the potential for further spread of the infection until the infection status 
of the exposed animal or herd can be assessed. 

 

Upon NVSL confirmation of a CWD-positive animal, the Approved State, in cooperation 
with APHIS, should conduct an investigation to determine the locations where the CWD- 
positive and the CWD-exposed animal(s) resided during the last 5 years. The 
investigation should start within 7 business days of the laboratory confirmation. 

 

All out-of-State traces should be promptly reported to the appropriate State authorities 
within 45 calendar days following notification of a CWD-positive animal. All notification 
should be provided in writing to the respective State or States and a copy provided to 
the AD in the corresponding District Field Office even if the initial contact was verbal. 

 
In addition to tracing movements of animals, other factors should be considered in the 
epidemiological investigation. These factors are addressed in Appendix III, CWD 
Epidemiology Investigation and Report Templates. They may include, but are not limited 
to: the genetics of CWD-positive animal or animals, the tissue or tissues that tested 
positive, the length of time the CWD-positive animal or animals spent in the herd or 
herds, and the testing history. 

 
Ideally, the investigation will determine the source of infection; however, this is not 
always possible. If the investigation determines the likely source of infection, then the 
statuses and need for quarantine of herds and animals involved in the investigation 
should be re-evaluated.   
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2. Quarantine 
 

The State representative should issue quarantine or hold orders for CWD-positive and   
CWD-exposed herds.  Trace-forward Epi-Linked and Trace-back Epi -linked herds will 
be placed under quarantine until the epidemiological investigation determines the 
status of the CWD-exposed animal(s). A Quarantine or hold order is not required for a 
Pass-through herd until the status of the CWD-exposed animals that resided in the 
herd is determined. CWD-exposed animals must be quarantined and held on the 
premises where they currently reside unless a State or Federal permit for movement 
(such as VS Form 1-27) has been obtained. 
 

If a quarantined herd is not depopulated, the herd should remain in quarantine for 60 
months (5 years) from the last exposure to the CWD-positive animal or in the case of an 
epi-linked herd the last exposure to a CWD-exposed animal , as otherwise stipulated in 
the herd plan (e.g. following 2 whole-herd ante-mortem tests), or at the discretion of the 
State representative for a period of time as determined by a risk evaluation based on 
the findings of the epidemiological investigation. State representatives may also modify 
a quarantine to permit movement of CWD-exposed animals onto a CWD-positive 
quarantined premises, such as a terminal hunting facility, where all cervids are 
harvested within 90 days of introduction and tested for CWD. 

 
Quarantine may be released only after all herd plan requirements have been met and 
completed, or as determined by the State representative. 
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3. Classification of Animals and Herds During an Epidemiological 
Investigation 

 

Any CWD-susceptible cervid that has, by definition, commingled with the CWD-positive 
animal in the last 5 years is considered to be CWD-exposed. All herds that contain or 
contained CWD-exposed animals will immediately be placed in Suspended status until 
further epidemiology can be assessed. The Suspended herds will then be classified as 
follows (also see Appendix VI): 

 
3.1 CWD-Positive Herd 

 
The herd where the CWD-positive animal resided upon diagnosis is considered a CWD- 
positive herd and will immediately lose HCP herd status. The herd may re-enroll in the 
HCP only after entering into a herd plan. 

 
Options for responding to a CWD-positive herd: 

 
1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 

may include hunter harvesting and/or slaughter with movements under permit, or 
 

2) Quarantine for 5 years since last CWD-positive case, with or without selective 
culling of animals. The herd will remain under Suspended status until a herd plan 
is developed and implemented (see Herd Plan section below).  

 
3) Ante-mortem CWD testing and genotyping using NVSL protocol and APHIS-

approved procedures may be included in the herd plan for disease management 
purposes (see Appendix II) and to reduce environmental contamination.  

 
3.2  CWD Exposed Herd(s) 

 

If the epidemiological investigation determines that the CWD-positive animal resided in 
another herd (or multiple herds) within the last 5 years, then the herds are considered  
CWD-exposed herds and will immediately lose HCP status. The herd may reenroll in 
the HCP only after entering into a herd plan. 

 
Options for responding to a CWD-exposed herd: 
 

1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 
may include hunter harvesting and/or slaughter with movements under permit, or 

 
2) Quarantine for 5 years since the last exposure to a CWD-positive animal, with or 

without selective culling of animals. The herd will remain under Suspended status 
until a herd plan is developed and implemented (see Herd Plan section below). 
Time in quarantine may be lessened for: 

 
A. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 

mortem IHC RAMALT CWD testing and genotyping using NVSL protocol and 
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APHIS-approved procedures as included in the herd plan (see Appendix II). 
 

B. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 
mortem IHC MRPLN biopsy CWD testing and genotyping using NVSL 
protocol and APHIS approved procedures as included in the herd plan (see 
Appendix II). 

 
C. At the discretion of the State representative for a period of time as determined 

by a risk evaluation based on the findings of the epidemiological investigation. 
 

3.3 Trace-Forward, Trace-Back and Pass-Through Epidemiological-Linked Herds  
 

If the epidemiological investigation determines that CWD-exposed animals that resided 
with a CWD-positive animal within 5 years prior to the diagnosis of CWD have since 
moved to or through other herds, then those herds are considered to be 
epidemiologically linked. 

 
Options for responding to a Trace-forward or a Trace-back epidemiologically-linked herd: 

 
1) If all of the CWD-exposed animals have died, were tested for CWD, and had “not 

detected” results, then the epidemiologically-linked herd is removed from 

Suspended status and maintains its original HCP status, including time spent in 

Suspended status. 

 
2) If CWD-exposed animals are still present in the herd, then those animals may be 

euthanized and tested for CWD. If all CWD-exposed animals are accounted for 

and no samples tested positive for CWD, then the herd is removed from 

Suspended status and maintains its original HCP status, including time spent in 

Suspended status. 

 

If any of the CWD-exposed animals have died and were not tested for CWD, or 
if the CWD-exposed animals no longer reside on the premises, or if the CWD- 
exposed animals are still present in the herd, but the owner does not agree to 
euthanasia and testing, then the herd will remain under Suspended status until a 
herd plan is developed and implemented (see Herd Plan section below). The 
herd should be quarantined for 5 years since the  exposed animal(s) was 
exposed to a CWD-positive animal, with or without selective culling of animals. 
Time in quarantine may be lessened for: 

 
A. If the herd contains only white-tailed deer – Whole herd ante-mortem CWD 

testing and genotyping using NVSL protocol and APHIS approved procedures 
as included in the herd plan (see Appendix II). 

 

B. If the herd contains only white-tailed deer – Ante-mortem IHC MRPLN biopsy 
testing and genotyping of all CWD-exposed deer using NVSL protocol and 
APHIS approved procedures as included in the herd plan (see Appendix II). 
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C. At the discretion of the State representative for a period of time as determined 

by a risk evaluation based on the findings of the epidemiological investigation. 
 
Options for responding to a Pass-through epidemiological linked herd: 
 

1) Response to a Pass-through epidemiological linked herd will be determined by the status of 
the CWD-exposed animal(s) that has passed through the herd. 

2) If the status of the CWD-exposed animal(s) that passed through the herd cannot be 
determined for whatever reason then the response will be determined by a risk 
evaluation based on the findings of the epidemiological investigation.  
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4. Reporting 

 
Sharing accurate, timely, complete information about ongoing CWD epidemiological 
investigations among Federal and State animal health officials helps to control the 
spread of CWD by quickly and accurately identifying exposed animals and placing 
movement restrictions on animals and herds. It also provides State animal health 
officials with information they may use to release or reduce quarantines for herds under 
investigation, as appropriate. 

 
Appendix III provides a template that States may use to report findings from their 
epidemiological investigation to APHIS and other State representatives. States are 
required to submit both a preliminary and a final report for herds enrolled in the HCP. 
Additionally, States must submit these reports for any herd that requests Federal 
indemnity. This reporting requirement will be included in the herd plan. States should 
submit a preliminary report for a newly identified CWD-infected herd to APHIS within 7 
business days of NVSL confirmation of the CWD-positive animal. States should submit 
a final report for CWD-positive herds as part of their annual HCP report. 

 
APHIS may request clarification or additional information on CWD-positive herds as 
needed for risk assessments, indemnity requests, or other reasons. 
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5. Herd Plans 
 

A herd plan describes in detail the actions to be taken to control the spread of CWD 
from and within CWD-positive, exposed, epi-linked or suspect herds. It is a herd and/or 
premises management agreement based on a risk evaluation of the affected premises 
and herd and developed by APHIS in collaboration with the herd owner, State 
representatives, and other affected parties. The herd plan is not valid until it has been 
signed by the Assistant Director, the State representatives, and the herd owner. Herd 
plans should be signed within 60 days of a confirmed diagnosis of CWD. 

 
A written, signed herd plan is required for herds to receive Federal indemnity. 
Quarantined herds must complete the requirements described in a herd plan before 
quarantines are released. 

 
At a minimum, the herd plan should include: 

 

1) Specified means of identification for each animal in the herd. 
 

2) Regular examination (time period as determined by a State official or APHIS 
employee) of animals in the herd by a veterinarian for signs of disease. 

 
3) Reporting to a State official or APHIS employee of any signs of central nervous 

system or wasting disease in herd animals. 
 

4) Maintaining records of births and deaths as well as of the acquisition and 
disposition of all animals entering or leaving the herd, including the date of 
acquisition or removal, name and address of the person from whom the animal 
was acquired, and the cause of death, if the animal died while in the herd. 

 
5) Testing of all mortalities, regardless of age (9 CFR 55.24 (2)(ii)). Records should 

be maintained for all samples submitted for CWD testing. 
 

A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular condition of the herd and its premises, 
including, but not limited to: 

 
1) Depopulation of the herd if funds for indemnity are available. Depopulation also 

may be accomplished by moving animals from CWD-positive, suspect, epi-
linked and exposed herds (by permit and under seal) to a slaughter facility or 
to an appropriate hunt facility at the discretion of the State officials. 

 
2) Specifying the time for which a premises must not contain cervids after CWD- 

positive, CWD-exposed, or CWD-suspect animals are removed from the 
premises. 
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3) Removal of CWD-exposed or CWD-suspect animals from the premises if funds 
for indemnity are available or at the discretion of State officials. 

 
4) Fencing requirements and time period for regular inspection of fences. 

 
5) Selective culling of animals. 

 
6) Restrictions on use and movement of possibly contaminated livestock 

equipment. 
 

7) Procedures for cleaning and decontamination of premises, including the use of 
bleach and/or lye for EPA required reporting. 

 
8) Whole herd ante-mortem CWD testing and genotyping using NVSL protocol and 

APHIS-approved procedures. 
 

9) Requirement to provide information needed to complete the preliminary and final 
epidemiology reports (see Appendix III). 

 
10) Current Centers for Disease Control and Prevention (CDC) guidelines for 

prevention of potential human exposure to CWD. 
 

11) Other requirements. 
 

A herd plan may be reviewed and changes proposed at any time by any signatory party 
in response to changes in the situation of the herd or premises. The plan may also be 
changed if the understanding of the nature of CWD epidemiology, or techniques to 
prevent its spread, improves. However, any proposed changes must be reviewed and 
approved by all signatories before they are adopted. 

 
Additional information on CWD environmental contamination and recommended 
procedures for cleaning and decontamination of premises that may be included in herd 
plans for CWD-positive herds is provided in Appendix IV. 
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6. Federal Indemnity 

 

6.1 Eligible Animals 
 

Federal indemnity may be available for the purchase, destruction, and disposal of CWD- 
positive, exposed, and suspect animals. 

 
APHIS will pay reasonable costs for destruction and carcass disposal for animals that 
are indemnified. 

 
Once the animals are euthanized, the carcasses become the property of APHIS, and 
APHIS may collect tissue samples as desired. 

 

At the State’s discretion, a person may remove the skull plate with antlers attached and 
cleaned of all soft tissue and blood from the premises if the material is being moved to a 
taxidermist for processing and after the animal is tested “not detected” for CWD. 

 
6.2 Appraisals 

 
An appraisal must be conducted by a government or a private appraiser (VS 
Memorandum 534.1). The appraisal report and detailed supporting documentation 
must be submitted to the Cervid Health Team for review. 

 
6.3 Indemnity Requests 

 
The Assistant Director responsible for the State in which the animals reside should 
provide the following to the Cervid Health Team when submitting a request for Federal 
indemnity: 

 
1) Completed indemnity request form signed by the Assistant Director. 

 
2) The appraisal report with detailed supporting documentation, such as: 

 
A. The white-tailed deer appraisal calculator. 

 
B. Pedigrees. 

 
C. Sale receipts or invoices. 

 
D. Documentation of antler scores. 

 
3) VS Form 1-23 and a herd plan signed by the herd owner and the Assistant 

Director. 
 

4) Preliminary epidemiological report (see Appendix III). 
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6.4 Evaluation and Prioritization of Requests for Federal Indemnity Funds 
 

Whole-herd depopulation and post-mortem testing of all cervids on the premises is often 
the preferred response to control the spread of CWD within and from CWD-positive and 
exposed herds. A limited amount of Federal indemnity funding is available to 
compensate producers and encourage depopulation. In recent years, the amount of 
available Federal indemnity funding has been insufficient to depopulate all CWD- 
positive herds identified in a single year. Further, indemnity funds have not been 
available to remove CWD-exposed animals for diagnostic testing to determine their 
infection status and the exposure status of specific herds involved in epidemiological 
investigations. 

In light of these financial constraints, it is increasingly important for APHIS to prioritize 
how limited funds are used to provide indemnity in a way that: 

 
1) Reduces the potential for disease transmission and environmental 

contamination. 
 

2) Strategically removes CWD-exposed animals to inform risk evaluation and 
decision making regarding movement restrictions and other risk mitigations. 

 
3) Encourages participation and compliance in the HCP. 

APHIS will consider requests for Federal indemnity for CWD-positive, -exposed, and 
suspect animals and herds on a case-by-case basis. APHIS, in consultation with State 
representatives, will consider a number of interrelated factors as we comprehensively 
evaluate each case to make a decision about providing Federal indemnity. The factors 
we will consider and the relative priority of possibilities within each factor include (but 
are not limited to): 

 
1) Availability of funds for indemnity. 

 
2) Herd size (as it is related to the availability of funding). 

 
3) Herd Status (CWD-positive herd >> Whole herd depopulation for herds with only 

CWD-exposed or suspect animals). 
 

4) Type of Herd (Breeding herd >> Hunt preserve). 
 

5) HCP Status (Enrolled and compliant >> Not enrolled or Enrolled but not 
compliant). 

 
6) CWD detection in the local area (CWD not detected in wildlife or farmed cervids 

>> CWD detected in farmed cervids only >> CWD detected in wildlife). 
 

7) Cervid density in local area (High >> Moderate >> low density). 
 

8) Value of post-mortem testing of animals to understand epidemiology and inform 
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decision making (Animal removal will likely impact knowledge/decisions about 
multiple herds >> will only inform knowledge/decisions about herd animal is 
residing in). 
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7. Carcass Disposal 

 
Destruction or inactivation of infectious prions is difficult and few methods have been 
documented as completely successful. In addition, there are currently no quality 
assurance or quality control methods to ensure prion inactivation. 

Carcasses from CWD-positive, suspect, or exposed animals or herds should be 
disposed of in compliance with all Federal, State, and local regulations. Additional 
information about State requirements for carcass disposal is available on the Veterinary 
Compliance Assistance Web site. APHIS, upon request, can provide technical support 
and guidance to assist in identifying and implementing a local disposal plan. 

 
Carcasses must be carefully transported to treatment or burial sites to prevent 
environmental contamination. Precautions should be taken to prevent ashes, blood, 
tissues, or feces from leaking from transport vehicles. All vehicles should be cleaned 
and disinfected after each use as described in Appendix IV. 

 
The following list describes acceptable options for the disposal of carcasses from 
animals euthanized as part of a diagnostic or depopulation effort for CWD. Incineration, 
alkaline digestion, disposal of materials in appropriate landfills, and onsite burial, or a 
combination of these methods, are generally the most suitable options. These options 
are based on the available science of CWD inactivation. Changes to the list of options 
may be made as new information becomes available. 

 

7.1 Incineration 
 

Carcasses may be incinerated in an Environmental Protection Agency (EPA)-approved 
conventional incinerator, air curtain incinerator, or cement kiln. Prions can be destroyed 
through incineration provided the incinerator can maintain a temperature of 900° F for 4 
hours. Incineration of animals onsite with a mobile incinerator is an option as it 
presents the least risk of spreading contaminated materials by moving carcasses. 
However, mobile incinerators require large amounts of fuel to maintain an even, high 
temperature appropriate for prions. 

 
After incineration, ashes should be buried in an active, licensed landfill at a depth that 
meets local and State regulations to prevent scavenging or contamination of 
groundwater. 

 
7.2 Alkaline hydrolysis 

 
Carcasses of infected animals can be destroyed in a sterile alkaline solution using an 
alkaline hydrolysis digester. This consists of an insulated steam-jacketed stainless steel 
vessel which operates at up to 70 psi and 300° F into which sodium hydroxide and 
water is added, heated, and continuously circulated. This process degrades proteins 
and the temperature, together with alkali concentrations, deactivates prions. 

 

After digestion, treated material may be buried in an active, licensed landfill at a depth 

http://www.vetca.org/lacd/index.cfm
http://www.vetca.org/lacd/index.cfm
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that meets local and State regulations. 
 

7.3 Landfill 
 

Carcasses may be buried in a licensed, active landfill that meets local and State 
regulations for animal carcass disposal. However, this method will NOT inactivate the 
prions. 

 
The definition of infectious waste varies among States, which could affect the standards 
associated with collection, handling, and disposal of waste that can include tissue, body 
parts, heads, and carcasses as well as contaminated laboratory materials. Consult with 
local and State authorities when pursuing this option. 

 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial in a landfill in compliance with local and State 
regulations may be used for other animals with “Not Detected” results. 

 

7.4 Onsite Burial 
 

Carcasses may be buried onsite at a depth that meets local and State regulations for 
animal carcass disposal. However, this method will NOT inactivate the prions. 

 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial onsite in compliance with local and State regulations 
may be used for other animals with “Not Detected” results. 
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Appendix I: Links to Forms and Documents 

Forms and templates for application to the Approved State CWD Herd 
Certification Program include: 

 VS Form 11-2 (Application for Chronic Wasting Disease Herd Certification program 
(CWD HCP) approval, renewal, or reinstatement of a State) 

 MOU Between State and APHIS for CWD HCP 

The Final CWD Rule: 

 9 CFR part 55  

 9 CFR part 81 
 

A list of Approved State CWD HCPs 
 

VS Form 10-4 Laboratory Submission Forms 
 

VS Form 10-4A Additional Page for Sample Submissions 
 

CWD Program – “CWD Sample Collection Guidance” 
 

Additional information about the Cervid Health Program 

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/form-vs11-2.pdf
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd-mou.pdf
https://www.ecfr.gov/cgi-bin/text-idx?SID=8d31e5458800328845d4e46dbec53b2e&mc=true&tpl=/ecfrbrowse/Title09/9cfr55_main_02.tpl
https://www.ecfr.gov/cgi-bin/text-idx?SID=674cffc9168ca0f2c55b2e57852b662e&amp;node=pt9.1.81&amp;rgn=div5
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/approved-state-list.pdf
http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4.pdf
http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4a.pdf
https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_sample_collection_guidance_card.pdf
http://www.aphis.usda.gov/animalhealth/cervid
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Appendix II: Guidelines for Use of Whole Herd 
Ante-Mortem Testing of Herds that Contain or 
Contained CWD-Exposed Animals 

Biopsy of the medial retropharyngeal lymph node (MRPLN) or the rectal anal mucosal 
associated lymphoid tissue (RAMALT) for the detection of the abnormal prion protein 
(protease resistant misfolded prion) associated with CWD is an official test only in white- 
tailed deer, and only when: 

 
1) Genotype at codon 96 is established; 

 
2) Used with herd plans for CWD-exposed herds, and epidemiologically- linked 

herds as described in Part B. , and 
 

3) When performed at NVSL. 
 

A case-by-case agreement will outline the specific timing and procedures to be used in 
a particular situation and will be included in the overall herd plan. 

 
The following is a draft herd agreement for ante-mortem RAMALT testing that could be 
modified for the specific situation and incorporated into a herd plan: 

 
Draft Herd Agreement for CWD Exposed Herds to Use Rectal Biopsy Testing as a 
Risk Assessment Herd Management Tool 

 
Preface: Biopsy of rectal anal mucosal associated lymphoid tissue (RAMALT) for the 
detection of the abnormal prion protein (protease resistant misfolded prion) associated 
with CWD has a high specificity but a relatively low sensitivity for the detection of CWD 
in individual animals in comparison to post-mortem testing. Serial, whole-herd testing 
using RAMALT increases the confidence of detecting at least one positive animal in a 
potentially exposed herd. Sampling must be conducted by proficient collectors with 
adequate animal restraint. 

 
The genotype of the animal is known to be associated with the tissue distribution of the 
abnormal prion over time (GG on codon 96 will have earlier and more extensive tissue 
distribution than GS on codon 96). The timing of the second whole herd testing will 
therefore depend on the genetic makeup of the herd. Current research suggests that 
the dose load and route of infection may also impact the time from exposure to 
detection. 
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Assumptions: 
 

1) Genotype of codon 96 influences the interpretation of the RAMALT results. 
 

2) At least two whole herd CWD tests using RAMALT samples must be conducted 
in series. 

 
3) If more than 10 percent of the animals in a whole herd test have insufficient 

follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. A minimal 
number of samples with insufficient follicles is inherently accepted as part of the 
RAMALT technique. 

 
APHIS Approved Procedure: 

 

1) Initial whole herd test will be conducted not less than 24 months after the last 
known exposure to a CWD-positive animal. Whole-herd RAMALT biopsy, and 
whole blood samples for codon 96 genotyping, will be collected on all animals 
equal to or greater than 12 months of age as described in Appendix II. Biopsy 
samples will be sent to NVSL and blood samples will be sent to an APHIS- 
approved genetics laboratory. 

 
2) Timing of the second whole herd RAMALT test will be determined by the results 

of the herd genotyping. 
 

A. The second whole herd test for herds with over 70 percent GG animals will be 
at least 3 years after the last known exposure and at least 6 months after the 
initial whole herd test. 

 
B. The second whole herd test for herds with 50 percent to 70 percent GG 

animals will be at least 3.5 years after the last known exposure and at least 
6 months after the initial whole herd test. 

 
C. Herds with fewer than 50 percent GG animals will not be permitted to use 

ante-mortem RAMALT testing. 
 

3) All sample collection shall be done by a State or Federal veterinarian or a 
licensed, accredited veterinarian under the supervision of a State or Federal 
veterinarian, and the samples shall be considered to be the property of USDA. 

 
4) All CWD diagnostics shall be performed by NVSL. Genetic testing of whole blood 

should be performed at an approved laboratory. 
 

5) If more than 10 percent of the animals in a whole herd test have insufficient 
follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. 
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6) All costs associated with sample collection, genetic testing, and diagnostic 
testing are the responsibility of the herd owner. 

 
7) The loss of any animal, function, or part of an animal that could arise as a result 

of handling or sample collection associated with this agreement shall be borne by 
the herd owner and not by the State or USDA. 

 
8) Any method of chemical restraint used for testing shall be performed or 

administered by a licensed accredited veterinarian approved by the State and 
USDA. 

 
9) The herd owner agrees to be in, and remain in, compliance with the terms of the 

State CWD HCP, and continue to maintain appropriate licensure with the State. 
In addition, any animal 6 months of age or older, that dies during the period of 
the herd plan, must be made available for sample collection. 

 
10) If a positive result is found on rectal biopsy, the herd will remain under quarantine 

and will be designated a CWD-positive herd. 
 

11) Notwithstanding paragraph 9, if the herd is negative on both whole herd tests, the 
State and USDA will evaluate the test results and agreement compliance for 
quarantine release. If the herd has remained in compliance with all terms of the 
herd plan, the quarantine will be released. 
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Appendix III: CWD Epidemiology Investigation 
and Report Templates 

Preliminary Epidemiology Report Worksheet 
 

APHIS requests that States provide the following preliminary information to APHIS 
within 7 business days of NVSL confirmation of a CWD-positive animal in a newly 
identified CWD-positive herd. APHIS may request clarification or additional information 
on CWD-positive herds as needed for risk assessments, indemnity requests, or other 
reasons. Submit the completed worksheet to: VS.SP.Cervid.Health@aphis.usda.gov 

 

State County  Herd    

Owner     

Please complete one form for each CWD-positive herd that you have identified in 

your State. 

Index Case (defined as the first positive case identified in a herd) Check if traced 

from another positive herd 

1. Age at the time of death/euthanasia?  Yr Mo 

2. Sex? M F 

3. Species?    

4. Was the index case a natural addition? or a purchased addition?  (check 

one) 

If natural addition, date of birth  /  /   
 

If purchased, date added to herd   /  /   
 

If purchased, from where? (herd/name) 
  (State) 

5. Date of death/euthanasia?  /  /   

6. Date CWD samples were taken?  /  /   

7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 

Y/N/Don’t know 

8. Obex test result? Positive Not detected Location Not sampled    

Lymph node test result? Positive Not detected  Location    

Not sampled    

   test result? Positive    Not detected    Location    

 

Genetics testing results?  @codon    @codon Not tested    

mailto:VS.SP.Cervid.Health@aphis.usda.gov
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Positive Premises (defined as the premises on which the index case resided at the 

time of diagnosis) 
 

1. Date cervid herd was established?   /  /   

2. Type of operation (check all that apply)? Breeding Hunting Other 

(If Other, specify type   ) 

3. Most recent known/reported captive cervid inventory at the time the index case 

was diagnosed: Date of inventory  / /   

 
Cervid Herd Inventory at the Time of Index Case Diagnosis 

 

 
Species 

1 year old and over Under 1 year old Total 

Inventory  

Males 

 

Females 

 

Males 

 

Females 

Elk      

White-tailed deer      

Other 

(  ) 

     

 

4. Total size of the area where captive cervids were held? acres 

5. Size of the enclosure where the index case was held? acres 

6. Were animals from the index herd housed on more than one location? 

Y/N/Don’t know 

If yes, please explain 
 

7. Was the premises double-fenced at the time the index case was diagnosed? 

Y/N/Don’t know 

8. Is equipment or vehicles shared by other premises?  

9. If it is a breeding operation, is sexed semen, AI, or embryo transfer used? 

10. Was/Were the animal/s bottle fed? 

11. Was the premises managed as a closed herd at the time of diagnosis? 

Y/N/Don’t know 

If yes, for what length of time prior to the index case diagnosis? Yr Mo 

If the herd was not managed as a closed herd, how many other herds were 

cervids sourced from in the 5-year period prior to the index case diagnosis? 

In-State sources # of premises    

Out-of-State sources # of premises    

# of animals    

# of animals    
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(Please include any known details of sources)How many other herds were 

cervids moved to in the 5-year period prior to the index case diagnosis? 
 

In-State departures # of premises    

Out-of-State departures # of premises    

# of animals    

# of animals    
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(Please include any known details of departures) 

 
12. Were any ancillary businesses associated with the positive premises? (e.g. urine 

collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 

(If Yes, specify type(s)) 

  ) 

13. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 

that the index case was diagnosed? Y/N If yes, date of enrollment? 

  /  /   

If yes, was the herd in compliance with the requirements of the HCP at the time 

the index case was diagnosed? Y/N/Don’t know 

If the herd was not in HCP compliance at the time the index case was diagnosed, 

please explain: 
 

14. At the time that the index case was diagnosed, was the index herd located: 

Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 

Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 

15. At the time that the index case was diagnosed, was the index herd located: 

Within 10 miles of known CWD positives in other captive cervids? Y/N/Don’t 

know 

Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 

16. What is the wild cervid population density outside of the positive premises? 

17. Any other known risk factors or important information regarding the positive 

herd?  

Final Epidemiology Report Worksheet 

 
A final report of the epidemiological investigation is required for all HCP-enrolled CWD- 
infected herds and for all herds that receive APHIS indemnity funds. Ideally, States will 
submit final epidemiology reports from all CWD-positive herds to facilitate future disease 
mitigation efforts. States should submit the final report for CWD-positive herds as part of 
their annual HCP report. 

 
State County  Herd    

Owner     

Please complete one form for each CWD-positive herd that you have identified in 

your State. 

Index Case (defined as the first positive case in a herd) Check if traced from 
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another positive herd 

1. Age at the time of death/euthanasia?  Yr Mo 

2. Sex? M F 

3. Species?    

4. Was the index case a natural addition? or a purchased addition?    

(check one) If natural addition, date of birth  /  /  

If purchased, date added to herd   /  /   

If purchased, from where?  (herd/name) 

   (state) 

5. Date of death/euthanasia?  /  /   

6. Date CWD samples were taken?  /  /   

7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 

Y/N/Don’t know 

8. Obex test result? Positive Not detected Location Not sampled    

Lymph node test result? Positive Not detected Location    

Not sampled    

   test result? Positive    Not detected    Location    

Genetics testing results?  @codon    @codon Not tested    
 

Positive Premises (defined as the premises on which the index case resided at the 

time of diagnosis) 
 

1. Date cervid herd was established?   /  /   

2. Type of operation (check all that apply)? Breeding Hunting Other 

(If Other, specify type   ) 
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3. Most recent known/reported captive cervid inventory at the time the index case 

was diagnosed: Date of inventory  / /   

 
Cervid Herd Inventory at the Time of Index Case Diagnosis 

 

 
Species 

1 year old and over Under 1 year old Total 

Inventory  

Males 

 

Females 

 

Males 

 

Females 

Elk      

White-tailed deer      

Other 

(  ) 

     

 
4. Total size of the area where captive cervids were held? acres 

5. Size of the enclosure where the index case was held? acres 

6. Were animals from the index herd housed on more than one location? 

Y/N/Don’t know 

If yes, please explain 
 

7. Was the premises double-fenced at the time the index case was diagnosed? 

Y/N/Don’t know 

8. Was the premises managed as a closed herd at the time of diagnosis? 

Y/N/Don’t know 

If yes, for what length of time prior to the index case diagnosis? Yr Mo 

If the herd was not managed as a closed herd, 

How many other herds were cervids sourced from in the 5-year period prior to 

the index case diagnosis? 

In-State sources # of premises    

Out-of-State sources # of premises    

# of animals    

# of animals  _ 

 

(Please include any known details of sources) 

 

 

 
How many other herds were cervids moved to in the 5-year period prior to the 

index case diagnosis? 

In-State departures # of premises    

Out-of-State departures # of premises    

# of animals    

# of animals    
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(Please include any known details of departures) 

 

 

 

9. Were any ancillary businesses associated with the positive premises? (e.g. urine 

collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 

(If Yes, specify type(s)) 
 

10. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 

that the index case was diagnosed? Y/N 

If yes, date of enrollment?  /  /   

If yes, was the herd in compliance with the requirements of the HCP at the time 

the index case was diagnosed? Y/N/Don’t know 

If the herd was not in HCP compliance at the time the index case was diagnosed, 

please explain: 
 

11. At the time that the index case was diagnosed, was the index herd located: 

Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 

Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 

12. At the time that the index case was diagnosed, was the index herd located: 

Within 10 miles of known CWD positives in other captive cervids? 

Y/N/Don’t know 

Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 

13. What is the wild cervid population density outside of the positive premises? 

14. Was this herd depopulated? Y/N 

If yes, date of depopulation?   /  /   

If no, date quarantined?   /  /   

15. If this herd was depopulated, inventory at the time of depopulation: 

Date of inventory  / /   

Check box if same as inventory listed in item 12 above: 
 
 

Cervid Herd Inventory at the Time of Depopulation 

 

 
Species 

1 year old and over Under 1 year old Total 

Inventory  

Males 

 

Females 

 

Males 

 

Females 

Elk      

White-tailed deer      



Chronic Wasting Disease Program Standards 
 

64  

Other 

(  ) 

     

 

CWD Test results from the depopulated inventory (rows below should add up to 
total inventory in item above): 
Obex test results? #Positive    
#Not sampled    

#Not detected    #Location    

Lymph node test result? #Positive    
#Not sampled    

   test result? #Positive    
#Not sampled    

#Not detected    

 

#Not detected    

#Location    

 

#Location    

 

16. Did any cervids die prior to depopulation of the herd or while the herd was being 
held under quarantine (including euthanasia deaths)? Y/N/Don’t know 
If yes, how many? (please complete the following table): 

 
Number of Cervids that Died or were Euthanized Prior to Depopulation or While 

Held under Quarantine 

 

 
Species 

1 year old and over Under 1 year old  
Total  

Males 

 

Females 

 

Males 

 

Females 

Elk      

White-tailed deer      

Other 

(  ) 

     

 

CWD Test results (rows below should sum to total above): 
Obex test results? #Positive  
sampled    

#Not detected    #Location    #Not 

Lymph node test result? #Positive    
#Not sampled    
   test result? #Positive    
#Not sampled    

#Not detected    
 

#Not detected    

#Location    
 

#Location    
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17. For all CWD POSITIVE cervids (TOTAL herd numbers) that died or were 

euthanized following the index case diagnosis (during depopulation or otherwise 

AND including the index case), please provide: 

a. TOTAL number of CWD-positive animals:    

b. Of the total number of CWD-positive animals above, how many were: 

0-24 months of age? :    

25-48 months of age? :     

49+ months of age? :    

c. Total number of positive males:    

d. Total number of positive females:    

e. Were all positives the same species? Yes / No 

If no, please provide the total number of positive: 

Elk White-tailed deer Other (  )    

f. Total number of positive natural additions:    

g. Total number of positive purchased additions:    

Were all positive purchased animals from the same place? Yes/No 

1. If yes, total number of animals purchased?    
From herd in State     

2. If no, number of facilities from which positive animals were purchased? 
 

Provide number of animals purchased from each herd and the State of 
origin    

h. Total number of animals showing clinical signs at time of death: 
 

i. Genetics testing results on positives? Y/N/Don’t know 

If yes (WTD), # GG @ codon 96?    

# SS @ codon 96?    

# GS @ codon 96?  _ 

If yes (Elk), # LL @ codon 132?    

# MM @ codon 132?    

# LM @ codon 132?    
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18. How many CWD-exposed cervids were identified in the 

epidemiological investigation? 

In-State traces #   Out-of-State traces #    

Check box if unable to trace due to poor records, etc. 
 

How many of the identified CWD-exposed cervids were tested for CWD?    
Were any exposed cervids diagnosed as positive for CWD? Y/N/Don’t know If 
yes, how many were diagnosed as positive for CWD?    

 

For the most recent years prior to the index case being diagnosed, please 

provide: 
 

Number of 

Years Prior 

to CWD 

Index Case 

Diagnosis 

Reported 

Inventory 

# Sold or 

Transferred 

from Herd 

#Purchases 

(or Other 

Non-Natural 

Additions) 

#Slaughtered 

and/or 

Hunter 

Harvested 

(and # CWD 

sampled) 

# Natural 

Deaths 

(and # 

CWD 

Sampled) 

#Valid 
Reported 
CWD Test 
Results 
(i.e. do not 

count 

location or 

untestable 

results) 

1 Year Prior    (  ) (  )  

2 Yrs. Prior    (  ) (  )  

3 Yrs. Prior    (  ) (  )  

4 Yrs. Prior    (  ) (  )  

5 Yrs. Prior    (  ) (  )  

 
Please include a copy of any epidemiological reports conducted on this herd and copies 

of any lab test results or other pertinent findings. 
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Appendix IV: Biosecurity and Decontamination 
Procedures for Farmed Cervid Facilities 

Chronic wasting disease (CWD) is an infectious disease of cervids that can be 
transmitted directly, animal to animal, and indirectly via contact with the environment 
and objects within it. The time between CWD exposure, proliferation in the body, and 
shedding in excreta (saliva, urine, feces, and blood) has yet to be definitively 
determined in cervids. However, studies using highly sensitive amplification assays 
have shown that infectious material is shed into the environment via these pathways at 
levels sufficient to cause significant site contamination over time. Once in the 
environment, prions are highly persistent, and can remain a source of CWD exposure 
for extended periods of time. Studies with scrapie in sheep suggest long environmental 
persistence times, greater than 10 years. Because of these factors it is prudent to use 
basic biosecurity practices, and attempt to decontaminate objects and equipment that 
may have become contaminated. There are currently no means available to 
decontaminate soil. 

 
The recommended decontaminated procedures outlined below are believed to reduce 
the overall CWD burden on objects and equipment on a site. These recommended 
procedures may change as new scientific information becomes available. 

 
1) Biosecurity: General Principles and Approach 

 
Biosecurity refers to measures or management practices taken to try to stop the 
spread of harmful biological agents. Although not guaranteed to prevent disease 
spread, the following suggested measures are believed to reduce potential exposure 
of captive cervids to CWD and other infectious diseases: 

 
A. Direct Contact: Contact with cervids and other wildlife 

 
1. Monitor and maintain perimeter fences. Repair holes and washouts to prevent 

the entry of wildlife. 
 

2. Place feeders away from perimeter fences as to not attract wild cervids to the 
fenceline where direct contact can occur between wild and captive cervids. 

 
3. Reduce or eliminate forage immediately outside the perimeter fence to make 

fence lines less attractive to wild and captive cervids. 
 

4. Consider installing a strand of electric fence along perimeter fences to 
discourage contact between captive and wild cervids. 

 
5. If wild birds are a problem at feeders or waterers consult State wildlife 

agencies to develop deterrent strategies. 
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6. Remove dead animals from the landscape as soon as they are discovered. 
Do not form carcass or “dead” piles to dispose of dead animals. The 
carcasses attract scavengers, which can translocate infectious agents. See 
section B of this document for proper disposal methods. 

 
B. Indirect Contact: Contact with potentially contaminated objects or materials 

 
1. Store feed and hay so it is not accessible to wild cervids. 

 
2. Personnel working on the site should have designated boots and outerwear 

that are not worn elsewhere. 
 

3. Delivery vehicles and transport vehicles should be cleaned and 
decontaminated before and after going onto the site. Instructions for 
decontamination can be found below. 

 

4. Producer vehicles such as cars, trucks, transport vehicles, tractors, skid 
loaders, and ATVs should be cleaned and disinfected prior to, and after, use 
on other sites (see recommended procedures in section 2.A. below). A 
pressure washer is useful to remove mud and feces from wheels and 
equipment prior to decontamination. 

 
5. Ideally all veterinary supplies and equipment should be disposable. If that is 

not possible, great care should be taken to try to decontaminate instruments 
between animals and herds.   

 
6. Equipment (feeders, water troughs, chutes, buckets, antler removal 

equipment, bolus guns, multiple-dose syringes, etc) should not be shared 
between herds. 

 
7. Do not bring cervid carcasses, tissues, or byproducts onto the sites where 

direct or indirect contact with the cervids, or their associated equipment, 
could occur. 

 
2) Decontamination: Principles and Approach 

 
The recommended decontamination procedures outlined below are believed to 
reduce the overall CWD burden on objects and equipment on a site with known 
CWD contamination. Decontamination procedures are directed at items and 
locations within the facility most likely to harbor the agent. Areas where CWD- 
positive animals have resided will be the most contaminated. These areas should be 
evaluated by: 

 
A. Assessing the facility in detail to document areas of animal congregation or 

particular movement patterns. 
 

B. Characterizing the entire facility in terms of concentration of animals over time. 
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This includes identification of fence lines (past and present), pens, corrals or 
handling facilities, watering and feeding areas (including natural water sources), 

points of concentration in a landscape (i.e. sheltered areas, woodlots etc.), 
drainage areas, and calving areas. 

 
C. Identifying where known positive animals resided relative to the areas of animal 

concentration. 
 

3) Recommended Procedures for Decontamination of Premises and Associated 
Equipment 

 
A. Pastures 

 
Small pastures where CWD-positive animals have resided or particular areas in a 
pasture where animals are known to have congregated may be treated as 
follows: 

 

1. If practical, till soil under or do not use area to graze CWD-susceptible 
animals. 

 
2. Organic material (hay, accumulations of manure, etc.) in congregation areas 

should be buried. Congregation areas include animal shelters, feeding 
grounds, and water sources (if applicable). 

 
B. Dry Lot 

 
Where CWD-positive animals have been held should be treated as follows:  

 
1. Remove organic materials (manure, feed, bedding, and other organic 

material). This material may be buried deeply onsite in areas not accessed by 
farmed or wild animals, incinerated, or digested by alkaline hydrolysis. 
Composting may be used to reduce the volume of organic materials. 
Composted material should be buried deeply, incinerated, or digested by 
alkaline hydrolysis after composting is complete. Composting alone does not 
inactivate prions. 

 
2. In addition, as recommended in Scrapie policy guidance removal of the top 1 

to 2 inches of soil may help to reduce surface contamination. The soil 
removed may be buried deeply or incinerated. 

 

C. Earth Surfaces Inside Structures 
 

1. Remove and dispose of the organic material as described for dry lot. 
 

2. When practical, remove the top 1 to 2 inches of soil to help reduce surface 
contamination. Bury the removed material in areas not accessed by farmed or 
wild cervids. 
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D. Non-earth Surfaces 
 

Cement floors, wood, metal, tools, equipment, instruments, grain feeders, hay 
feeders, panels, chutes, working facilities, transport vehicles, skid loaders, and 
ATVs may be treated as follows: 

 
1. Remove all organic material and deeply bury the removed material onsite in 

areas not accessed by farmed or wild cervids. 
 

2. Clean and wash surfaces of items using hot water and detergent to remove 
dirt and debris. A high- pressure washer after initial manual removal of 
organic debris and cleaning surfaces is recommended for thorough 
cleaning of large equipment items. 

 
3. Allow all surfaces, tools, and equipment to dry completely before disinfecting 

using the following suggested methods below for clean dry surfaces: 
 

E. To Clean Dry Surfaces: 
 

1. Apply a solution of 2 percent available chlorine (equivalent to approximately 
20,000 ppm available chlorine at room temperature (at least 18.3° C [65° F]) 
for 1 hour of wet contact time. This can be achieved by mixing 50 ounces [6 
1/4 cups] of household bleach (sodium hypochlorite) with enough water (78 
ounces or 9¾ cups) to make 1 gallon of solution. Rinse to remove solution 
after 1 hour. Multiple applications may be required to ensure the 1 hour 
contact time. Due to variations in chlorine bleach concentrations, care must 
be taken to verify that the minimum of 20,000 ppm is achieved.If chlorine 
bleach is not available, a 1 molar or 4 percent sodium hydroxide (5 ounces 
sodium hydroxide dissolved in 1 gallon of water) solution may be used at 
room temperature (at least 18.3° C [65° F]) for at least 1 hour of wet contact 
time. Rinse to remove solution after 1 hour. Multiple applications may be 
required to insure the 1 hour contact time. 

 
2. Synonyms for sodium hydroxide (NaOH) are caustic soda, soda lye, and 

sodium hydrate. Sodium hydroxide is a white, brittle solid that dissolves 
readily in water to form a strong alkaline and caustic solution and is used as 
an alkalinizing agent. Sodium hydroxide is very caustic and in solution is 
extremely corrosive. For environmental reasons, only use this disinfection 
method when the preceding method is not available. 

 

4) Restocking 
 

Generally, restocking with CWD-susceptible species is not recommended. If 
restocking with CWD susceptible species occurs, then additional biosecurity 
practices such as additional fencing or other barriers to minimize CWD exposure 



Chronic Wasting Disease Program Standards 
 

71  

should be considered. Cervid herds should immediately enroll in the Approved 
State CWD HCP. All mortalities 12 months of age or older must be reported, 
investigated, and CWD tested. 

 
5) Decontamination Safety Precautions 

 
Professional judgment should be exercised in the choice and use of disinfectants. All 
disinfectants are hazardous to humans, animals, and the environment in varying 
degrees. Label directions should be carefully read and followed. If corrosive 
disinfectants are used directly on metal items, the items must be thoroughly rinsed 
with fresh water to minimize damage. 

 
Disinfectants, especially in concentrated form, may irritate the skin, eyes, and 
respiratory systems. Protective equipment such as coveralls, rubber boots, rubber 
gloves, masks, or respirators as well as eye protection should be worn while mixing 
and applying disinfectants. If areas of the body are exposed directly to a disinfectant, 
they should be washed thoroughly with water. Any employee should notify his or her 
supervisor if excessive human or animal exposure to disinfectants occurs or if there 
is an accidental release into the environment. 

 
6) Required Reporting of Bleach and Lye Use 

 
The EPA requires reporting of bleach and lye use in the environment. To fulfill this 
reporting obligation, APHIS and/or State officials are requested to contact the Cervid 
Health Team to report the amounts of bleach and lye that were used. 
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Appendix V: Sample Collection 

Herd owners are responsible for notifying State representative when animals require 
sampling and for refrigerating the head for sampling. 

 
Instructions for Veterinarians and Certified CWD Sample Collectors 

 
1) Safety Precautions 

 
The collector should take the following safety precautions to minimize exposure to 
pathogens: 

 
A. Wear personal protective equipment (PPE) at all times. (See Section 2 below.) 

 
B. Cover cuts, abrasions, and wounds with waterproof dressing if not covered by 

PPE. 
 

C. Wear gloves while handling specimens and formalin. Optionally, use face and 
respiratory protection, including a well-fitted respiratory mask and face shield or 
goggles to protect from infective droplets or tissue particles. 

 

D. Use 10 percent neutral buffered formalin in a well-ventilated area. 
 

E. Take steps to avoid creating aerosols, splashes, and dusts. 
 

F. Wash hands and exposed skin following collection procedures. 
 

G. Wash and disinfect protective clothing and equipment thoroughly after use. Use 
equal parts bleach and water to make 1 gallon of disinfectant solution; this 
solution needs have a wet contact time of 1 hour to be effective. This may require 
multiple applications. It is best if disposable items are used and then discarded 
after use. 

 
H. If rabies is suspected, do not proceed with any tissue collection. Instead, contact 

the approved laboratory for instructions on submission of the entire head to the 
laboratory for rabies testing. After rabies testing is completed, the laboratory will 
proceed with CWD sampling on rabies-negative brains. 

 
2) Personal Protective Equipment 

 

Personal protective equipment (PPE) is designed to minimize exposure to pathogens 
while collecting samples. 

 
The Occupational Safety and Health Administration defines PPE as “specialized 
clothing or equipment worn by employees for protection against health and safety 
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hazards.” PPE is designed to protect many parts of the body (i.e., eyes, head, face, 
hands, feet, and ears). 

 
PPE is selected based on the environment, physical hazards, and ability to complete 
the task, and is a balance between protection and comfort and should protect an 
individual from the physical hazards of the collection environment while allowing the 
individual to comfortably collect specimens. The following PPE is recommended for the 
collection of CWD specimens, particularly during post-mortem collections: 

 
A. Skin Protection 

 
Protect your skin from contact with fluids during specimen collection. Wear 
waterproof coveralls, preferably disposable, or coveralls with a waterproof apron 
and forearm protectors. 

 

B. Eye and Face Protection 
 

Protect your eyes and face from any aerosols, splashes, or dusts that may be 
created while collecting specimens. Eye protection includes safety glasses, 
safety goggles, or a face shield. 

 
C. Hand Protection/Gloves 

 
1. Wear metal or mesh gloves. A cut-resistant glove (Hantover, Koch, or 

Packer) on the hand that is not holding the knife is recommended. Find a cut-
resistant glove that fits against your skin and then wear a rubber glove on top 
of it. 

 
2. Wear latex or nitrile examination gloves or thick rubber gloves on the hand 

holding the knife. 
 

D. Foot Protection 
 

Protect your feet from injuries or exposure, such as spills or splashes, by using 
rubber boots. 

 
E. Respiratory Protection 

 

Face masks or respirators are recommended if the environment includes 
aerosols, splashing, or flying debris as may be encountered with certain methods 
of brain removal or tissue handling. Zoonotic diseases such as rabies and listeria 
may be present in the carcass during CWD collection. 

 
3) Paperwork to be Included with Diagnostic Tissue Submission 

 
Accurately complete the specimen collection form (VS Form 10-4 or electronic 10-4, or 
equivalent submission form). Note: Complete VS Form 10-4 with the approval of the 
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State official or accredited veterinarian who will in turn obtain the approval of the 
Assistant Director. A link to VS Form 10-4 can be found in in Appendix I. 

 
Suspect and presumptive-positive animals should be submitted on separate VS Form 
10-4s from routine surveillance samples and shipped promptly to allow NVSL to 
prioritize testing these cases. 

 
A. Indicate the reason for submission: Routine herd surveillance, exposed animal, 

suspect herd/animal. 
 

B. Indicate whether the animal was exhibiting clinical signs. If the animal exhibited 
clinical signs, list the signs in the Additional Data Section of the VS Form 10-4 or 
equivalent form. 

 
4) Document the Following: 

 

A. Herd identification, species, breed, and sex of animal. 
 

B. Information from all ID devices, tattoos, and any brands on the animal. 
 

C. Age of animal based on owner records. 
 

5) Make Four Copies of the Completed VS Form 10-4 or Equivalent Form: 
 

A. One for your files (submitter’s copy), 
 

B. One for the animal owner or collection site, 
 

C. One for the VS District Office, and 
 

D. One to be submitted with the specimen. 
 

6) Paperwork to be Included with Blood Samples for Codon 96 Genetic Analysis 
with Ante-mortem Testing of Herds that Contain or Contained CWD-Exposed 
Animals 

 
Blood samples collected with ante-mortem diagnostic assays must be sent to an 
approved genotyping laboratory (see Title 9, Code of Federal Regulations (9 CFR) 
section 54.11 – Approval of laboratories to run official scrapie tests and official genotype 
tests (9 CFR 54.11). Contact the laboratory in advance for submission forms and proper 
tissue collection and shipping protocols. 

 
7) Sample Quality 

 
All samples should be collected and submitted to the lab irrespective of the state of 
autolysis. Approved labs should evaluate the condition of the autolyzed samples to 
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determine if the samples are of sufficient quality to be reliably tested or if the samples 
should be sent directly to NVSL. 

 
Laboratory diagnosticians will determine the suitability of the samples for CWD testing 
with guidance from NVSL as necessary. Any concerns for sample quality and suitability, 
and subsequent interpretation of test results, will be discussed on a case-by-case basis 
with the Approved State CWD HCP Official and APHIS. 

 
8) Sample Labeling 

 
A. Properly label all specimen collection containers. The information on the label 

provides detailed information to the laboratory regarding the specimens. The 
sample number or sample bar code on the container must be the same as on the 
completed VS Form 10-4 (or equivalent form). 

 
B. Clearly label both the top and the sides of the sample container. Identify the 

sample by using a permanent marker, or affixing a bar code label (if available), or 
other printed label. 

 

C. Verify that the sample number that appears on the top and side of the sample 
container is the same as VS Form 10-4. 

 
D. The side label should include the following: 

 
1. Date of collection. 

 
2. Producer name. 

 
3. Species. 

 
4. Type of specimen. 

 
5. Official animal ID number. 

 
6. Sample ID number (number assigned to this sample on the VS Form 10-4 or 

equivalent form). 
 

Correctly package specimens to meet Federal transportation guidelines. For 
Category B (UN3373) packaging and shipping details, contact the receiving 
laboratory, or NVSL. 

 
Ensure that the package containing any fresh tissues for CWD testing will be 
shipped with ice packs for overnight delivery to the laboratory during normal 
business hours. 
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9) Tissue Specimens and Preservation 
 

Proper preservation and handling of specimens is critical to ensure accurate CWD test 
results. Specimens are submitted either formalin-fixed or fresh depending on the type 
of diagnostic test being used. It is recommended that samples be submitted for testing 
within 7 days of collection. 

 
A. Formalin-fixed specimens are used for immunohistochemistry (IHC) testing 

and histopathology. Submerge the specimen in 10 percent neutral buffered 
formalin (follow the guideline of 10 parts buffered formalin per 1 part specimen). 
Use a single container for each animal. Do not freeze the formalin-fixed 
specimens. 

 
B. Fresh tissue specimens are used for Western blot, the ELISA assay, and for 

DNA/genetic analysis. Fresh tissue specimens must be kept chilled. Ensure the 
sample container correctly lists all specimens included. Use a single container for 
each animal. 

 

C. Blood samples in EDTA tubes are required for codon 96 genotyping with 
approved antemortem diagnostic testing as described in a herd plan. Blood 
samples must be kept chilled. Ensure each tube is clearly marked with the animal 
ID number. 

 
Ship the chilled tissues overnight on ice packs. If dry ice is used, follow all additional 
shipping regulations associated with using dry ice. 

 
Additional samples may be requested by the State representative or APHIS officials, 
including samples requested for research. 

 
10) Post Mortem Tissue Specimens 

 
The obex and retropharyngeal lymph node should be collected regardless of sample 
condition (e.g. autolyzed, frozen, etc.) and submitted to the approved laboratory to 
comply with the routine herd surveillance requirement. APHIS strongly recommends 
that an eartag with a fresh piece of ear tissue attached be included with each sample 
that is submitted for CWD testing. 

 
Required tissues and preservation methods for post mortem diagnostics can be found in 
the table below. 
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Fixed: 
10% neutral buffered formalin 

(for histopathology, IHC 
testing) 

 

Fresh: 
Chilled or Frozen 

(for DNA, Western blot, ELISA 
testing) 

Tissues to be Submitted Tissues to be Submitted 

MRPLN. 
Half of each of the left and right 

lymph node 

MRPLN* 
Half of the left and right nodes 

Obex 
Obex with 1-2 cm brain stem 
(including the apex of the “V” in 
the obex) 

Obex* 
Obex with 1-2 cm brain stem 

Tonsils 
(optional) 

Tonsils 
(optional) 

N/A Skin Sample* 
Collect the official ID with a 
quarter-sized (aprox 1” x 1”) 
piece of tissue (ear, hide, etc.) 
attached to each device♦. This 
will allow DNA verification and/or 
genotyping if necessary.  
*Fresh samples from the same 
animal can be placed into the 
same bag.  

 

 

 

 

♦It is critical that consistent documentation and sample security ensure that the samples 
remain appropriately linked to the source animal from the time of sample collection to 
the end of the testing process. All specimen containers must be clearly and permanently 
marked to include official identification of the animal, name of owner, name of collecting 
official, and date. Laboratory tracking numbers must be included with all corresponding 
documents. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a 
new identification tag could be affixed to the hide skin and recorded in the animal’s 
official record, and the tagged hide section submitted with the diagnostic specimens. 
This practice will also allow APHIS to conduct genotype testing associated with 
susceptibility to CWD (e.g., codon 96 testing in white-tailed deer) if the animal tests 
positive. 
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11) Ante-mortem Tissue Specimens - White-tailed Deer ONLY 
 

Ante-mortem sampling is done as part of a herd plan for CWD-exposed animals only. 
Required tissues and preservation methods for ante-mortem diagnostics can be found 
in the table below. All ante-mortem tissue and blood samples collected as part of herd 
plans in CWD-positive or exposed herds must be performed or directly monitored by a 
State animal health official (SAHO) or Veterinary Services (VS) representative to verify 
the identity of the animal, the tissues taken for biopsy, and the chain of custody of the 
biopsy and blood samples. 

 

Whole blood collection by a State or Federal veterinarian or a licensed accredited veterinarian is 
required for determining the genetic polymorphism at codon 96 in white- tailed deer. This 
polymorphism has a significant impact on CWD propagation and consequently detection, and is 
used to determine repeat sampling times. Blood samples are to be sent to an approved 
genotyping laboratory and the results reported to the Cervid Health Team. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12) Collection Procedures for Post-Mortem MRPLN 
 

The post-mortem collection of the MRPLNs can be completed using several methods. 
However, these collection procedures describe the preferred methods to prevent 
inadvertent damage to the tissues during collection. 

 
A. The following equipment will help ensure proper specimen collection: 

 
1. Sharp boning knives. 

 
2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 

acceptable). 
 

 

Fixed: 
10% neutral buffered 

formalin 
(for histopathology, 

IHC testing 

 

Fresh: 
Chilled or Frozen 

(Avoid repeated 
freeze/thaw; for 
genotyping) 

Tissues to be Submitted Tissues to be Submitted 

MRPLN Biopsy 
2cm X 1cm X 1cm 
(at least 40 follicles 

required) 

Blood 
3-5 mL of whole blood in 

EDTA tube 

Rectal Biopsy 
1 cm x 1.5 cm 
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3. Brown-Adson or rat-tooth forceps. 
 

4. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 

5. Small hand nippers can be used on the hyoid bones or you may cut through 
at the soft cartilage of the joint using a knife. 

 
6. Sharp stainless steel scissors. 

 
B. MRLPN removal 

 

1. The MRPLNs are medial to the stylohyoid bones on the dorsolateral surface 
of the pharyngeal muscles and dorsal to the carotid artery. 

 
2. With the head positioned upside down, locate the esophagus and trachea in 

relation to the foramen magnum (FM). 
 

3. Lift the trachea and dissect muscles forward of the FM (rostrally). Locate the 
left and right medial retropharyngeal lymph nodes (MRPLN) halfway between 
each corner of the jaw bone and the FM, caudal to the nasopharynx, and 
deep to the salivary gland. Lymph node consistency is much firmer and 
rounder than the surrounding tissue. 

 
4. Remove each left and right medial RPLN and longitudinally incise each LN to 

confirm lymphoid tissue. 
 

For IHC testing: Place the medial RPLNs in the same formalin jar with the 
obex. 

 
For ELISA testing: Place the fresh medial RPLNs in labeled whirl-pak bags 
(do NOT use formalin). 

 
13) Collection Procedures for Ante-Mortem MRPLN 

 
A licensed, accredited, veterinarian must perform the sample collection as described in 
the herd plan. The accredited veterinarian must be monitored by a SAHO or VS 
representative to verify the identity of the animal, the tissues taken for biopsy, and the 
chain of custody of the biopsy and blood samples. 

 
A. Tissue Collection 

 
1. Anesthesia will be administered by a licensed accredited veterinarian or by 

personnel under the direct supervision of a licensed accredited veterinarian. 
 

2. All biopsy collections will be performed using aseptic procedures at the 
surgical site, including surgical gloves, masks, sterile instruments, and other 
aseptic techniques. 
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3. Surgical instruments must be sterilized according to prion-specific disinfection 

or be disposed of after each use. 
 

4. Biopsy – a single side or bilateral biopsy – may be performed. 
 

5. With the head positioned upside down, identify the medial retropharyngeal 
lymph node located between the larynx and the floor of the skull. If the lymph 
node is cut through the center an outer layer (the cortex) and an inner layer 
(the medulla) will be visible. The lymph node is about 1-2 cm diameter x 2-3 
cm long. 

 
6. The whole lymph node or a section of the lymph node is surgically removed. 

Typically a biopsy of approximately 2 cm x 1 cm x 1 cm will be large enough 

to meet or exceed the required 150 square millimeter of total surface area and 
40 total follicles when the biopsy is sectioned and examined microscopically. 

 
7. The incision is closed with absorbable sutures in a 2-3 layer closure. 

 
8. Place the biopsy in a jar of 10 percent neutral buffered formalin (10:1 ratio of 

formalin to tissue sample). 
 

9. Submit MRPLN biopsies collected from CWD-positive or -exposed herds 
directly to NVSL. 

 
14) Collection Procedures for Post-Mortem Obex (Via Foramen Magnum) 

 

A. The following equipment will help ensure proper specimen collection: 
 

1. Sharp boning knives. 
 

2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 
acceptable). 

 
3. Brown-Adson or rat-tooth forceps. 

 
4. Meat-cutting bone saw, hacksaw, or electric saw when brain removal is 

required. 
 

5. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 

6. Small hand nippers can be used or you may cut through at the soft cartilage 
of the joint using a knife. 

 
7. Sharp stainless steel scissors. 

 
8. Brain stem/obex spoon, grapefruit knife, or other brain stem scoop. 
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B. Obex removal 

 

1. Incise the head of the animal at the atlanto-occipital joint (between skull and 
first vertebra). Cut behind the back of the ears and extend the cut around and 
through the front of the larynx. Sever the brain stem as far to the posterior as 
possible during the removal process. 

 
2. Position the head upside down (ventral side up). Locate the occipital condyles 

and foramen magnum (FM). Locate the brain stem inside the FM. Trim the 
dura mater around the brainstem and cut the attached cranial nerve trunks. 

3. Gently lift the brain stem with forceps and insert the spoon into the dorsal 
aspect of the FM between the brainstem and dorsal calvarium. 

 
4. Advance the spoon 2-3 inches rostrally until it contacts bone to sever the 

cerebellum. 
 

5. Reposition the spoon in the ventral aspect of the FM between the brainstem 
and the ventral calvarium. Advance the spoon until it contacts bone and 
transversely sever the brain stem. 

 
6. Remove the brain stem using the spoon and forceps. Examine to ensure the 

proper obex sample (bifurcation or “V”) is preserved. 
 

7. Further trim the brain stem section by making a transverse cut 3/4 inch in 
front of the “V” shape bifurcation and an equal distance behind the bifurcation 
for good fixation. 

 

For IHC testing: Place the trimmed obex and brainstem pieces in a jar of 10 
percent neutral buffered formalin (10:1 ratio of formalin to tissue sample). 

 
For ELISA testing: Place the fresh obex sample and trimmed pieces in a conical 
tube (do NOT use formalin). Samples should be placed individually in a labeled 
plastic bag and kept chilled or frozen. 

 
Including official animal identification with a quarter-sized (aprox 1” x 1”) piece of 
tissue (ear, hide, etc.) attached to each device provides verification of sample 
identity and material for DNA analysis, if needed. The owner may observe the 
sampling and labeling procedures to assure his or her sample is properly 
identified. 

 
15) Whole Head Submission 

 
Refrigerated heads may be shipped to an APHIS-approved CWD laboratory. Prior 
notification and approval is required from the laboratory before shipping whole heads. 
Owners must ensure that fresh samples or heads can be refrigerated over weekends 
and holidays prior to shipping. Heads should be double bagged and shipped with ice 

http://www.aphis.usda.gov/animal_health/lab_info_services/approved_labs.shtml
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packs overnight. Be sure to properly label shipment as biological specimens as per 
shipper requirements. 

 
Whole heads submitted to a laboratory by the owner must include: 

 
A. The owner’s name, address, and phone number. 

 
B. All animal IDs (official and herd). 

 
C. Age of animal. 

 

D. Sex of animal. 
 

E. Description of any observed clinical signs. 
 

16) Collection Procedures for Ante-Mortem Rectal Biopsy 
 

Collection of rectal biopsies is to be conducted only by trained State, Federal, or 
accredited veterinarians following the recommendations given below to avoid cross 
infection of animals, and to ensure sample quality. The accredited veterinarian must be 
monitored by a SAHO or VS representative to verify the identity of the animal, the 
tissues taken for biopsy, and the chain of custody of the biopsy and blood samples. 

 
CWD can be transmitted between animals through the use of contaminated 
instruments. Gloves and instruments must be changed between each animal. All 
instruments described below should be disposable. After use, instruments should be 
soaked in 1:1 bleach and water solution for 1 hour, then thrown away. 

 
A. The following equipment will help ensure proper sample collection: 

 
1. Nitrile gloves. 

 
2. Disposable toothed Adson forceps. 

 
3. Disposable curved Metzenbaum scissors. 

 
4. Disposable rectal speculum (an extra pair of hands also works). 

 
5. Obstetrical lubricant containing 2 percent lidocaine or 0.5 percent 

proparacaine. 
 

6. Individually labeled tissue cassettes with foam inserts, labeled with pencil, not 
marker or pen. 

 
7. Specimen collection containers with 10 percent buffered formalin. 

 
8. Head lamp. 
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B. Collection of biopsy sample: 

 
1. Animals need to be immobilized safely in a chute or chemically. 

 
2. The rectal speculum is put in place, or the rectum held open. 

 
3. The obstetrical lubricant with lidocaine is inserted approximately 10 cm into 

the rectum. 
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4. Five or more seconds after application of lubricant, pull the rectal epithelium 
away from the submucosa with forceps approximately 1 cm anterior to the 
mucocutaneous junction on the lateral wall (fig. 1A, B). Try to avoid sampling 
at 12 (tail) or 6 (feet) o’clock. Quickly snip an 1.5 cm X 1 cm biopsy. 

 
5. Place the biopsy mucosal side down on the one of the foam inserts in the 

tissue cassette, carefully spread the sample out, place the other foam insert 
on top, close the cassette, and drop the cassette into the labeled formalin 
sample container (fig.1C). 

 
6. Rectal biopsy samples collected from CWD-positive or -exposed herds must 

be sent to NVSL. 

 
 
 
 
 
 
 
 
 
 
 
 

A. 

 
 
 
 
 
 
 
 
 
 
 
 
 

B. 
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C. 
 

Figure 1. Grasping of rectoanal mucosa-associated lymphoid tissue (A.) Collection 
of rectal biopsy (B.) Placement of rectal biopsy in tissue cassette (C.) Photos 
courtesy of Dr. Thomas Gidlewski. 

 
17)  Collection Procedures for Blood Sample with Ante-Mortem Testing of Herds 

that Contain or Contained CWD-Exposed Animals 
 

Whole EDTA blood collection is required for determining genetic polymorphisms at 
codon 96 in white-tailed deer together with ante-mortem diagnostic assays. Collection is 
only to be performed by a State or Federal veterinarian or a licensed, accredited 
veterinarian under the supervision of a State or Federal veterinarian. Polymorphism at 
codon 96 has a significant impact on CWD propagation, and consequently detection, 
and is used to determine intervals for sampling times in herds. 

 
A. Collection of blood sample: 

 
1. Animals need to be immobilized safely in a chute or chemically. 

 
2. 3-5 ml of blood is collected into a commercial EDTA blood tube (purple top 

tube), then immediately inverted several times to ensure mixing of EDTA and 
blood. 

 
3. Blood samples should be immediately placed in a cooler with ice or ice packs. 

 

4. Blood samples should be sent overnight with ice or ice packs, with the 
associated sample submission form, to an approved genotyping laboratory. 
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Appendix VI: Diagram for Response to a CWD- 
Positive Case 

 
The following diagram may be used to assist in response to a CWD-positive animal. All CWD-exposed 
cervids should be traced forward and back to include the 5 years since the exposure to the CWD-
positive animal occurred. 
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Appendix VII: Diagram for DNA Comparison Testing and 
Interpretation   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Further action at 
State’s discretion 

Proceed with regulatory 

actions 

Investigate further to determine source 

of CWD+ animal 

Unable to determine 
identity/source of CWD+ 

animal 

Determine identity 
and/or source of 

CWD+ animal 

Is this the first 
detection of 
CWD in this 

herd? 

NO 

VS   will not 
conduct  DNA 
Comparison  

testing.  Owner 
may request at 

own expense 

Yes  

Was official ID with fresh 
tissue submitted with the 

CWD-positive tissue? 

Yes 

NVSL forwards tissues 
to laboratory for DNA 
comparison testing at 

APHIS expense 

Proceed with 
regulatory 

actions based 
on ID 

provided on 

VS 10-4 

Unable to obtain 

valid results  

CWD+ tissue matches 

tissue attached to official ID 
CWD+ tissue does not 

match tissue attached to ID 

NO 
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Appendix VIII: Standard Operating Proceedure for 
Chronic Wasting Disease Sample Collection in Meat 
Processing Facilities 
 
1. Background 
 
The Chronic Wasting Disease (CWD) herd certification program requires that all animals sent to slaughter under 
the same ownership are sampled and tested for CWD.  Proper sample collection, submission and reporting of 
results ensures the integrity of the testing if animal disease tracing is required. Proper collection also ensures 
compliance with the herd certification program.  
 
2. Purpose 
 
The purpose of this document is to provide clarification on sampling, submission and reporting procedures for 
cervid CWD samples collected at meat processing facilities. Sample collection, sample shipping, and sample 
testing are the financial responsibility of the herd owner. Adherence to the process described below will improve 
reporting of results thereby reducing carcass retention time at meat processing facilities. This process should 
also provide proper documentation for compliance with the CWD herd certification program. 
 
 
3. Document Status  

 

This is a new document 

 

 

4. Authorities and References 

 

9 Code of Federal Regulations 81.2 

NAHLN Laboratories 

CWD Program Standards 

 

 

5. Advance Planning 
 

A. The herd owner should notify the processing facility with the proposed date and number of animals in 
advance. When possible, plan for a Monday or Tuesday processing day. 

B. The herd owner must identify and notify the Certified CWD Sample Collector or accredited veterinarian 
in advance. 

C. The processing facility management should notify on-site Federal or State food safety inspection 
personnel one week in advance. 

D. The Certified CWD Sample Collector or accredited veterinarian must secure and/or order sample 
collection equipment and shipping container at least one week in advance. Collection and shipping 
supplies are not provided by the National Veterinary Services Laboratory (NVSL). 

E. The Certified CWD Sample Collector or accredited veterinarian must identify an approved laboratory 
for sample submission.  

https://www.ecfr.gov/cgi-bin/text-idx?SID=e4aa87fe0e0e1e6791d6273b3b881e4b&mc=true&node=se9.1.81_12&rgn=div8
https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf
http://www.aphis.usda.gov/animalhealth/cervid
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F. The lab selected must be approved to conduct the ELISA test. A list of labs approved to conduct the 
CWD ELISA test can be found here: 
https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf 

G. The Certified CWD Sample Collector or accredited veterinarian must contact the NAHLN lab two 
weeks in advance to confirm test kits will be available on the scheduled sample collection date. 

 
 
6. Sample collection  
 

A. The ELISA test will be used for samples collected at slaughter. Required samples to be collected are 
the obex and half of both the left and right medial retropharyngeal lymph node. Samples for ELISA 
testing must be fresh rather than formalin fixed. Use a single sample container for each animal. Place 
the samples in conical tube or suitable container and apply black tape around the lid to prevent 
loosening during shipment. Place the sealed container in a plastic bag – preferably a zip-lock type bag.  
 

B. A side label, written or affixed, should be applied to each sample container   
                  Date of collection. 
                  Producer name 
                  Species 
                  Type of specimen 
          Sample number 
                  Official animal identification (ID) number: collection and recording of official  
                  identification is mandatory      
 

C. Collect all identification devices from the animal and submit with the sample. Collect the official ID with a 
quarter-sized (approximately 1” x 1”) piece of tissue (ear, hide, etc.) attached to each device. Submit 
this tissue fresh rather than formalin fixed. This will allow DNA verification and/or genotyping if 
necessary. 
 

D. Attach an ID device such as a numbered retain tag to the carcass that can be used to correlate to the 
lab report. In many situations, an FSIS gang tag can be applied to the carcass and corresponding tag 
can be listed on the submission form as identification. 

 
 
7. Laboratory submission form 

 
A. Complete a lab submission form for each producer. Describe clinical findings and history when 

applicable. The following information should be included on the submission form:: 
 

1) Ensure email address of submitter 

2) Type of test - CWD ELISA test 

3) A referral number should be applied as follows: 
            (State)(Collector’s initials)(6 digit date of collection)        
            Example OK-BRS-031218 

4) If the carcass or meat is being retained by FSIS pending results, enter RETAINED. Include 
email address of submitter.  

 
 

8. Sample shipping 
 
A. The submitter must contact the lab on the day of shipment.  

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf


Chronic Wasting Disease Program Standards 
 

91  

B. Fill void area in the shipping container with paper towel when packing the sample. Include the laboratory 
submission form and ID devices in the shipping container with the sample. Include an ice pack in the 
shipping container to keep the sample cool. 

C. Samples should be shipped to NAHLN labs on Monday and Tuesday. This will allow processing of 
samples on Tuesday and Wednesday, respectively. 

D. Ship the samples using an overnight courier.  
E. Provide the lab with the tracking number from the courier air bill. 
F. Inform the lab that animals associated with samples are retained pending results. 

 
 
9. NAHLN Laboratory reporting 
 

A. The ELISA test will be used for samples collected at slaughter. 
B. To reduce retention time by FSIS, NAHLN labs are asked to report results within 2 business days of 

sample receipt. 
C. The test results will be reported by the NAHLN lab to the submitter via the email address provided on the 

submission form. 
 

 
10. Collector/Submitter reporting 
 
The submitter listed on the submission form shall provide a copy of the official results to on-site FSIS personnel 
and plant management immediately upon receipt. It is the responsibility of the submitter to obtain contact 
information for FSIS personnel and plant management. 
 
 
11. Inquiries 

 
Please direct any inquiries to:  
National Cervid CWD Disease Specialist  
USDA APHIS Veterinary Services  
Sheep, Goat, Cervid, and Equine Health Center  
VS.SP.Cervid.Health@aphis.usda.gov 
 

mailto:VS.SP.Cervid.Health@aphis.usda.gov
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Executive Summary 
 

This document represents a summary of discussion, conclusions, and recommendations of an 
Expert Scientific Panel convened to: 1) provide a synopsis of chronic wasting disease (CWD) in 
free-living cervids in Canada, 2) evaluate the ecological and socio-economic implications of 
CWD in Canada, and 3) make recommendations on research and management actions to 
minimize and mitigate the effects of CWD in cervid species.  

 
The emergence of chronic wasting disease, a transmissible spongiform encephalopathy 
potentially affecting mule deer, white-tailed deer and elk, is arguably the most important issue 
in the management of free-living cervids in North America.  The disease has the potential to 
reduce cervid populations in the long-term, and to create major socio-economic impacts as 
observed in other areas in North America. 
 
CWD has been detected in western Canada only recently, first in 1996 in farmed cervids and 
subsequently in 2000 in free-living cervids in Saskatchewan.  Epidemiological investigations 
and surveillance programs of farmed cervids identified 40 game farms in Saskatchewan and 3 
game farms in Alberta with the disease. CWD is thought to have been introduced into farmed 
cervids in Saskatchewan during the late 1980s by the importation of CWD-infected elk from 
South Dakota. Management programs to eradicate the disease in farmed cervids appear to have 
been successful and there are currently no known infected farms in Canada. Environmental 
contamination of some CWD-infected premises continues to pose a potential threat to wildlife. 
Of most significance, the presence of CWD in wild deer in some areas is a potential source of 
infection for farmed cervids and poses a continued threat to the long-term economical viability 
of cervid farming. 
 
In Canada, CWD in free-living cervids appears restricted to three relatively distinct geographic 
foci in Saskatchewan, although surveillance efforts in many areas are inadequate to detect the 
disease at low prevalence.  Hence, the disease may yet be detected in other areas.  Intense, risk-
based surveillance to determine the distribution of this disease should be a high priority over the 
next few years. Demonstration of a more widespread distribution of CWD within Saskatchewan 
or elsewhere in Canada would affect management response to this disease. 
 
Results over the last two years in the Saskatchewan Landing area, Saskatchewan, indicate CWD 
is well established in the local mule deer population.  In spite of initial attempts to reduce deer 
densities by increasing hunting harvest, deer densities in most areas of western Canada are more 
than sufficient to allow CWD to spread and increase in prevalence.  
 
The range of species that may be infected with CWD is not known with certainty. Information 
from the USA would indicate all mule deer, white-tailed deer and elk are susceptible to the 
disease.  Infection in moose has been recently confirmed experimentally, but similar data for 
caribou are not available. CWD does not appear to pose a risk to cattle or bison. The risk to 
humans appears to be extremely low. Nonetheless, the World Health Organization and other 
government health agencies recommend that any animals with a TSE disease not be consumed 
by humans. 
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The panel concludes that the emergence of CWD in free-living mule deer and white-tailed deer 
in Saskatchewan warrants an aggressive regional and national management and research 
response to prevent further spread of CWD and to control or eliminate the disease in wild 
cervids.  The recent introduction of CWD in Canada, and its restricted distribution, provides us 
with a unique opportunity to manage CWD before it is too late.  
Once established in a population of free-living cervids, control or eradication of CWD is 
extremely difficult.  Preventing establishment of new foci of CWD should be given the highest 
priority, which entails preventing the movement of CWD-infected cervids and infectious 
material to new areas. To prevent natural spread from endemic areas, and to reduce potential 
environmental contamination with infectious prions, severe population reductions of deer, to 
levels of <1 animal/km2 of critical habitat, will likely be required for at least a decade.  
Complete removal of deer in local areas may eliminate focal introductions of CWD.  Deer 
densities that can prevent spread of CWD, and sizes of buffer zones to contain CWD, are largely 
unknown at this time. Management programs will need to be developed using a research 
framework, and updated as we learn about this disease. 
 
Canada is at a critical juncture in its response to CWD in free-living cervids. The Panel 
recognizes the success of the federal CWD program for game farms and envisions a comparable 
investment in the management of CWD in wildlife.  Significant investment in CWD 
management and research by federal and provincial governments, within a national framework, 
is required and urgent in order to develop an effective response to this emerging disease.  
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PREAMBLE 
 
 Chronic wasting disease (CWD) was first diagnosed in Saskatchewan in 1996 in a farm-
raised elk (wapiti).  In 2000, the disease was detected in a wild mule deer in Saskatchewan, and 
by the end of the 2003 hunting season, a total of 34 wild deer in Saskatchewan had been 
diagnosed with the CWD, the only wild deer populations in Canada thus far known to be 
affected with the disease.  Affected animals have been detected at three relatively discrete 
geographic locations, but by far the greatest number (29) have come from the Saskatchewan 
Landing Area north of Swift Current (Map). 
    
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Chronic wasting disease is a newly-recognized disease of cervids with the potential to 
harm wild populations and to impose significant economic costs on Canadian society. Yet, it 
also is one of a group of diseases called transmissible spongiform encephalopathies, or TSEs, 
which are entirely new to science, and thus every aspect of CWD is shrouded in uncertainty. 
The Canadian Cooperative Wildlife Health Centre (CCWHC), an inter-agency partnership based 
at Canada’s four colleges of veterinary medicine, has a mandate to provide sound scientific 
advice to its agency partners and to the public on important wildlife disease issues. In the face of 
the current new epidemic of CWD in wild cervids in Canada, the CCWHC assembled an 
international panel of scientists (Appendix 1) with the expertise required to evaluate CWD in 
Canadian wildlife and to recommend management, surveillance and research activities that 
would have the best chance of mitigating the full range of potential negative socioeconomic 
impacts associated with CWD in wild deer and elk in Canada. The occurrence of CWD in 
farmed cervids in Canada, and potential for transmission of CWD between farmed and wild 
cervids, was included in the panel’s deliberations. 
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 The Panel was asked to make full use of its collective expertise and the published 
scientific literature on CWD, on disease management, disease surveillance and the biology of 
North American cervids.  Detailed information about the occurrence of CWD in Canada in both 
wild and domestic cervids was provided to the Panel in the form of written material from a 
range of Canadian sources (Appendices 2, 3 and 4). On 10-12 June, 2004, the Panel members 
assembled in Saskatoon. The Panel received information and questioned agency and other 
stakeholder representatives during an open forum on 10 June, and then prepared its report in 
camera on 11-12 June and through electronic exchanges thereafter.  
 
 The result of the Panel’s deliberations is presented in this report. The Panel views CWD 
in Canadian wildlife to be a serious epidemic. The report outlines the nature and scale of the 
activities required to reduce the impact of CWD in Canada, and urges a coordinated national 
approach through which all relevant jurisdictions invest collectively in a unified program of 
management, research and mitigation.   
 
 
Ted Leighton DVM, PhD  
Executive Director  
Canadian Cooperative Wildlife Health Centre 
Headquarters Office, Saskatoon, SK 
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1. BACKGROUND 
 
Chronic wasting disease (CWD) was first recognized in Canada in a herd of farmed elk (Cervus 
elaphus) in 1996.  Further testing revealed that CWD was present on 40 game farms in 
Saskatchewan and three in Alberta.  CWD is a reportable disease in Canada under the Health of 
Animals Act.  Hence, an eradication program for CWD in farmed cervids was implemented in 
2000 by the Canadian Food Inspection Agency.  Results of eradication and surveillance 
activities in 2000-2004 support the view that successful eradication of CWD in farmed cervids 
is probable.  
 
In wild deer populations, CWD was detected in mule deer (Odocoileus hemionus) in 2000, with 
confirmed cases in three discrete areas of Saskatchewan.  For example, 21 mule deer with CWD 
were detected in a relative small zone in southern Saskatchewan (referenced hereafter as 
Saskatchewan Landing) during the hunting season of 2003.  However, there have been no 
confirmed cases of CWD in wild deer populations within Canada outside of Saskatchewan. 
 
The overall objective of the Panel is to provide an expert opinion on the best way to research 
and manage CWD in wild deer populations in Canada.  We hope that our report will offer 
guidance to federal and provincial regulatory agencies in drafting policies to contain or eradicate 
CWD in free-ranging deer populations. A second but equally important objective of the Panel is 
to provide a package of information to the general public about risks associated with CWD 
based on data and experience gained internationally in the last decade or so. 
 
In this report, the generic terms “deer species” or “cervids” refer to ungulate species and sub-
species within the taxonomic family Cervidae. 
 
 
2. MANDATE OF THE PANEL 
 

- To improve collective understanding of CWD in Canadian wildlife. 
 
- To review risk factors and implications of CWD to wild cervid populations, including 

future development of the disease throughout Canada. 
 

- To provide an expert opinion on the potential risks of CWD to humans. 
 

- To propose recommendations to manage impacts of CWD, focusing on surveillance and 
monitoring programs, prevention, eradication, containment, and human health. 

 
- To encourage a National and International cooperative framework to assess risks and 

manage CWD in wild deer populations. 
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3. EPIDEMIOLOGY AND MANAGEMENT OF CWD 

CWD belongs to a group of fatal, neurodegenerative disorders in humans and animals called 
transmissible spongiform encephalopathies or TSEs.  Other TSEs include scrapie in sheep, 
bovine spongiform encephalopathy (also called “mad cow disease”) in cattle, and Creutzfeldt-
Jakob disease in humans.  TSEs are thought to be caused by an abnormal form of proteinaceous 
agents called prions that are devoid of nucleic acid. Although CWD is not infectious in the 
classic sense, in practice it acts like an infectious agent.  According to the prion hypothesis, 
infection occurs by conversion of normal prion proteins (PrPc) into the disease-associated, 
misfolded form (PrPres) that is highly resistant to degradation by proteolytic enzymes.  Disease 
is characterized by slow accumulation of abnormal prions in lymphoid and nervous tissue.  
Clinical signs of the disease typically appear after >1.5 years, as accumulation of prions causes 
microscopic spongiform lesions in the brain.  Animals in the later stages of the disease exhibit 
behavioral changes and progressive loss of body condition.  The clinical signs of CWD are not 
unique however, and CWD can be confused with other diseases.There is no immune response 
produced in an affected host.  Currently there are no treatments or vaccines for prion diseases, 
and all infections are believed fatal. 
 
CWD is the only TSE agent that is transmissible in free-ranging cervid species, including elk, 
mule deer, and white-tailed deer (Odocoileus virginianus).  The disease was initially recognized 
in Colorado and Wyoming, first in captive cervids in the 1960s and subsequently in free-ranging 
cervids in 1981.  The actual length of time that CWD has been present in North American is 
unknown.  Distribution of the disease in North America is largely unknown, because adequate 
sampling and surveillance have not been conducted in most areas of the continent.  Currently, 
CWD is found in free-ranging cervids in portions of Colorado, Nebraska, South Dakota, 
Wyoming, Saskatchewan, New Mexico, Illinois, Utah, and Wisconsin.  
 
Specific details regarding the transmission of CWD remain uncertain; however, in most respects 
CWD behaves like an infectious disease.  Contact between infected and non-infected animals 
via saliva, urine, and feces are the most likely direct routes of transmission.  Transmission via 
contact between susceptible and infectious individuals probably requires more than transient 
exposure.  It is not known when an infected animal begins shedding disease-causing prions, but 
it likely occurs long before clinical signs of disease and may be progressive through the course 
of the disease.  Studies on CWD transmission in captive deer and elk indicate that lateral 
transmission (i.e., among a group of potential hosts sharing a common environment) occurs by 
direct contact and ingestion of abnormal prions.  Vertical transmission (i.e., from mother to 
offspring via placental transmission or milk) does not seem to be a major route of infection.  
Transmission occurs among susceptible cervid species and from infected cervids to the 
environment, then to susceptible animals.  However, the mechanisms for direct or 
environmental routes of transmission and their relative importance in free-ranging cervids are 
not understood.  Abnormal prion proteins have remarkable persistence in the environment and 
are highly resistant to a range of treatments that typically kill or inactivate conventional 
infectious agents.  Because CWD is readily transmitted among captive deer and elk concentrated 
in pens, it is believed that transmission is facilitated by the concentration of animals related to 
artificial feeding and baiting.  Relative susceptibility to transmission among cervids and for 
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other wildlife species has not been established.  Unlike scrapie in sheep, research indicates that 
genetic resistance in deer and elk is unlikely; however, the potential for genetic influences on 
susceptibility remains under investigation. 
 
Little is known about the rate of increase in prevalence and geographic spread of CWD or the 
factors that affect these rates.  Increases in CWD prevalence and geographic spread in Colorado 
and Wyoming have been relatively slow. Epidemiological modeling suggests that prevalence in 
Colorado and Wyoming may have increased 0.5 to 0.7% annually during the 1980s and 1990s.  
In addition, CWD has increased in prevalence and in geographic spread throughout areas in 
Colorado, Wyoming, and Nebraska despite the relatively low density of cervids present in these 
areas (2-5 animals per km2).  Although uncertainty remains about the mechanism of CWD 
spread across landscapes, it is generally believed that dispersing animals are one likely avenue 
of disease spread.  In addition, human activities, particularly translocation of captive and free-
ranging animals, have resulted in CWD range expansions, and once established, the disease may 
be maintained through environmental contamination for an unknown period of time.  Currently, 
there is no evidence that CWD will spontaneously disappear or be controlled without 
management intervention.  In contrast, there is significant potential for expansion of the 
geographic range of the disease.   
 
The likelihood of interspecies transmission of prion diseases is influenced by the degree of 
homology of the infective prion proteins (PrPres) with that of the host prion protein (PrPc), giving 
rise to the concept of a “species barrier” which must be overcome before an infective prion 
strain from one species causes disease in another species.  In addition, different strains of prions 
may occur within one animal species. At present, research on biological strain typing involves a 
variety of methods including biological models using laboratory rodents, molecular, and 
immunohistocemistry (IHC) methods.  In vitro conversion experiments indicate that CWD 
prions can convert human as well as bovine and sheep prion proteins into its abnormal 
conformer (PrPres), albeit at a very low rate.  However, this research is not conclusive because 
many other factors (e.g., dose, strain of the agent, route of exposure ) may also determine the 
level of the species barrier.  CWD has been experimentally transmitted after intracerebral 
inoculation to a number of animals, including cattle.  However, cattle did not become infected 
when exposed orally to infective prion proteins specific to CWD.  At present, it can be 
concluded that the species barrier may not completely protect other cervid species, including 
caribou and moose, from CWD. 

 
Most cases of CWD in cervids are diagnosed by post mortem laboratory testing on lymphoid or 
brain tissues.  Studies indicate that, compared to brain tissue, lymphoid tissue accumulates 
CWD prions at early stages of disease development in most cervid species.  Thus, testing 
lymphoid tissue allows for earlier detection of disease.  Current recommendations based upon 
the accumulation of CWD prions in cervid species include testing of retropharyngeal lymph 
node and brain obex (with intact dorsal motor nuclei of the vagus) for the diagnoses of CWD.  
Ante mortem diagnosis using tonsillar biopsies has also been used to detect CWD in live deer.  
Tonsillar biopsy also appears to be a valid method for detecting CWD during the incubation 
stage.  Although tonsillar biopsy may be used as an ante mortem and pre-clinical diagnosis, this 
approach requires capture of live animals, is only suitable in limited situations, and is not 
generally recommended for CWD surveillance.  Other ante mortem tests are currently under 
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investigation.  However, diagnoses of CWD using post mortem tissues rely on classical TSE test 
methods of Western blot and immunohistochemistry as reference and confirmatory tests. 
Recently, additional high-throughput assays were licensed in the United States for diagnostic 
screening for CWD in three species of cervids.  Only one of these tests has been evaluated 
satisfactorily in Canada.  

 
 

4. ORIGINS OF CWD IN CANADIAN WILDLIFE 
 
The origin of the prion strain that causes CWD in deer and elk remains unknown: whether CWD 
has always been a natural disease of native North American cervid species or is a new 
manifestation of another animal prion strain (e.g., scrapie) cannot be determined from available 
information, and may never be known with certainty.  However, based on current distribution 
and prevalence of CWD in Canada and the USA, it appears most likely that CWD was recently 
introduced into free-living cervids.  Consequently, the panel supports the management 
perspective that CWD was not present historically in free-living Canadian cervids, and thus that 
this disease is not part of native ecosystems. 
 
Published accounts, historical records, and results of ongoing epidemiological investigations 
suggest that captive, CWD-infected deer and elk were likely imported into Canada from the 
USA at least twice over the last 30 years; although not reported, additional introductions seem 
plausible.  The earliest incursion of CWD into Canada in the 1970s (or earlier) appears to have 
been confined to mule deer in a single zoo in Ontario, without further spread.  The second 
incursion in the 1980s (or earlier) began on at least one game farm in Saskatchewan where 
infected elk had been imported, with subsequent spread among game farms.  Because available 
epidemiological findings cannot explain fully all of the documented CWD outbreaks in captive 
deer and elk on Canadian game farms, other undocumented incursions and/or other sources of 
infection may have occurred in the last few decades. 
 
The known foci of CWD in free-ranging deer in Saskatchewan are most likely a result of 
unintentional spill-over from infected game farms.  As presently understood, the geographic 
pattern of CWD distribution in native deer suggests at least two independent spill-over events 
where CWD became established in local free-ranging populations: an infected game farm was 
almost certainly the source for one of these, and seems the most likely source for the other.  
Current knowledge supports the notion that CWD epidemics in free-ranging deer in Canada 
have spread geographically, and that CWD is well-established in at least one free-ranging deer 
population (Saskatchewan Landing).  There appear to be no natural barriers to further spread of 
CWD in Canada. 
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5. POTENTIAL IMPACTS ON WILDLIFE POPULATIONS, HUNTING 
AND VIEWING OPPORTUNITIES, AND ASSOCIATED 
ECONOMIC REVENUES IN CANADA 

 
To date, natural cases of CWD have been found only in mule deer, white-tailed deer, and Rocky 
Mountain elk (Cervus elaphus nelsoni), but it is likely that subspecies of these cervid species are 
also susceptible.  Although no natural cases of CWD-affected caribou (Rangifer tarandus) or 
moose (Alces alces) have been reported, CWD recently has been induced experimentally in 
moose by ingestion of infected tissues.  Susceptibility of caribou to CWD remains unknown, but 
some level of susceptibility seems likely based on the similarities between the normal cellular 
prion protein of caribou and the normal cellular prion protein of mule deer. Although current 
CWD surveillance programs in Canada target deer and elk, moose and caribou probably should 
not be ignored because dispersal behavior of moose, and large herd sizes, seasonal aggregations 
and range fidelity of caribou suggest a high potential for CWD to spread in Canada if it were to 
be introduced into either of these species.  
 
Implications of CWD for wild populations remain unclear. The disease is fatal, and affected 
animals will invariably die because no known treatment or vaccine currently exists. Although 
time to death can vary from a few days to about a year in captive animals once clinical signs of 
CWD appear, time to death is probably shorter in free-living animals given the factors that 
affect the longevity of diseased animals in the wild.  There is no current information to suggest 
that the disease strongly affects the overall dynamics of infected populations in the short term, 
but the disease has not been observed long enough to know the ultimate population effects.  
Modeling projections from data collected in Colorado suggest that mule deer populations at the 
center of the affected area may decline in 40-50 years. However, insights from the modeling 
efforts to date are hindered by an unclear idea of how the disease is transmitted, and an 
incomplete understanding of the relationships between transmission rates and factors such as 
population density and size, age and sex structure, degree of spatial aggregation, seasonal 
movements, and social organization. Key to understanding the effects of CWD on free-living 
cervids are host densities or spatial structures at which the disease can decline in prevalence, and 
movement patterns among infected populations that may foster geographic spread.  If threshold 
densities for disease persistence are low, the host population will need to be severely reduced in 
order to restrict the spread of CWD, which may be logistically or politically infeasible.  
Complicating our understanding of the impact on CWD populations is the resilience of the 
CWD agent in the environment.  Environmental contamination may allow the disease to persist 
even with substantial herd reductions.  As we gain additional understanding of the factors that 
influence transmission, spatially explicit epidemiological models may offer further insights into 
the impacts of the disease and management approaches that can constrain its spread into new 
areas.  
 
In the immediate future, local management responses to the presence of CWD seem more likely 
to influence the demography of affected herds than the disease itself.  Limited ability to 
diagnose the infection in live animals, long incubation periods, subtle clinical signs, and the 
intensive sampling efforts required to detect the disease make it unlikely that CWD will be 
detected in free-living cervids prior to the point at which it can be eradicated without intensive 
control programs.  As a result, where cases are detected, management goals are likely to focus 
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on preventing spread, and thus will include some form of intensive control of the population or 
segments of the population.  Control efforts for cervid populations may range from selective 
removal of clinical suspects to localized reductions in areas of high CWD prevalence and/or 
adjacent buffer areas.  Where the goal is less than 50% overall population reduction, populations 
would be expected to rebound in the short-term given normal population reproduction and 
influx of animals from surrounding areas.  In addition to the direct effect on population sizes, 
intensive reduction programs could cause local shifts in animal distributions or alter movement 
patterns and migratory behavior.  Such behavioral responses may have implications not only for 
the well being of the targeted and adjacent herds, but may produce new challenges arising from 
increased trans-jurisdictional movements, differing administrative mandates, and public 
interests. Further, limitations on baiting and feeding cervids for CWD management may have 
consequences for local changes in distribution and productivity of some individuals or herds.  
 
Although herd reduction programs based on more liberal seasons and permits may initially 
increase hunting opportunities, the long-term fate of the hunting culture in the face of CWD is 
unknown. Initial observations in Canada and the USA indicate that the majority of hunters will 
continue to hunt in their traditional or preferred area and process cervid meat for eating even if 
CWD has been detected in the wild.  However, if the prevalence of CWD becomes high, results 
of a public attitudes survey in Wisconsin indicate that hunters may abandon the sport. 
Alternatively, it is feasible that hunters will request certified testing for CWD on an individual 
animal basis.  Where a diagnostic test is positive, the Wisconsin survey of public attitudes 
indicated that the majority of hunters would be concerned about eating the meat. Further, most 
governmental agencies currently advise against consuming CWD-infected meat.  No 
government programs similar to those in the game farming industry currently exist to 
compensate hunters for destruction of infected meat or other animal products.  In areas where 
management is focused on reducing the number of CWD-affected animals, these programs are 
incompatible with management of deer populations primarily for trophy hunting. Thus, in areas 
where CWD is relatively common, there is the potential that changing hunter attitudes may 
reduce the ability of managers to use harvest of cervids as an effective wildlife management 
tool.  A loss of hunting participation also would result in a loss of revenues associated with the 
sale of hunting licenses, which would have far-reaching implications for a wide variety of 
wildlife programs at both the national and provincial/territorial levels.  In 1996, Canadians spent 
over $800 million hunting wildlife with nearly two-thirds of these expenditures made by large 
game hunters. Ultimately, public perception about the safety of handling and consuming suspect 
meat in areas of endemic CWD, and the quality of the hunting experience in the face of 
eradication programs, may impact hunter participation in those areas and even in areas with no 
reported incidence of CWD.   
 
In addition to hunting, cervids are enjoyed by wildlife viewers.  Management programs directed 
at reducing free-living cervids infected with CWD, particularly those in or near provincial and 
national parks, are likely to reduce viewing opportunities and associated revenues.  
 
Secondary effects on other wildlife species from CWD-based management of cervids are of 
concern but are difficult to predict.  The most likely impacts include shifts in prey selection by 
predators (primarily wolves, cougars, coyotes or bears) and scavengers (e.g., corvids and eagles) 
and local shifts in animal-vehicle collisions, herbivory, and competition with livestock.  
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Changes in these impacts are unknown and likely will be difficult to monitor, given current 
resources. 
 
 
6. IMPLICATIONS OF CWD IN FREE-LIVING CERVIDS FOR FARMED 

ANIMALS IN CANADA 
 
The coexistence of CWD-affected populations of free-living cervids with free-ranging or 
winter-fed cattle on public and private lands is not likely to have a direct impact on the cattle 
industry because no cross-species transmission of CWD has been reported, nor is it believed 
likely at this time. Nevertheless, concerns over the evolving nature of the disease are likely to 
keep the attention of ranchers focused on the disease.  Although bovine spongiform 
encephalopathy (BSE) is not causally connected to CWD, occasional cases of BSE in Canadian 
or US cattle will likely stimulate questions and some level of concern about cattle exposure to 
the CWD agent.  Scrapie, a naturally occurring prion disease of domestic sheep and goats, 
occurs in both Canada and the USA and has been the focus of control programs in both 
countries.  As with BSE, scrapie has not been causally connected to CWD and occurrence of 
CWD should not hinder scrapie control efforts in Canada.  In light of strain and epidemiological 
similarities between scrapie in sheep and CWD in deer, however, relationships between scrapie 
and CWD warrant further investigation.   Secondarily, reduction in free-living cervids for CWD 
management may lead to increased predation on free-ranging cattle and sheep.    
 
In contrast, the potential reservoir of CWD in free-living cervids will likely have significant and 
far reaching impacts on the cervid farming industry.  Expansion of the industry would be 
constrained because of potential contamination in areas of infected free-living animals. Costs 
associated with fencing of new or established farms would increase dramatically.  Double 
fencing, fence heights of 10 feet or more, and increased fence inspection undoubtedly would be 
necessary to ensure no fence-line contact with infected animals or ingressions of free-living 
cervids into pens and farm facilities.  Further, fencing at these standards would need to be 
maintained for an extended time even after decontamination of CWD infected farms and 
restocking with CWD-free animals.  Because improved fencing and maintenance cannot 
guarantee farmed cervids are not subject to exposure, the game farm industry likely will be in 
jeopardy unless effective preventive treatments become available.  Even with the development 
of vaccines and ante mortem tests, the additional logistical difficulties and costs associated with 
precautionary activities to prevent infectious spread from the wild will rise significantly. In 
addition, public perception, both nationally and internationally, of the risks associated with 
game farm meat, velvet, and other products produced in areas of infected free-living cervids will 
likely impact game farms despite precautionary measures.  Currently, game farm products 
produced in Canada are exported to various countries. Based on experiences with CWD and 
other TSEs, it is likely that agricultural trade sanctions, like the current Korean ban of elk velvet 
from Canada, would contribute to making the game farming industry in Canada potentially 
unsustainable in the long-term if CWD were to become wide-spread in free-living cervids in 
Canada.  
 
Maintaining game farms in the presence of CWD in free-living cervids will require greater 
commitment of resources from governmental agencies given current regulatory responsibilities 
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and the need to compensate game ranchers in cases of depopulation.  At present, federal and 
provincial/territorial agencies jointly assume the costs associated with inspections, laboratory 
diagnostic tests, veterinary investigations, carcass disposal, depopulation, and site 
decontamination.  The number of incidences when these services are required is likely to rise 
significantly in areas with infected free-living cervids. 

 
 

7. IMPLICATIONS OF CWD IN FREE-LIVING CERVIDS FOR HUMAN 
HEALTH IN CANADA 

 
The prion strain thought to cause CWD has not been linked to cases of human illness in either 
Canada or the USA, and consuming venison from areas where CWD is present does not appear 
to increase the likelihood of people contracting sporadic Creutzfeldt-Jakob disease (CJD; a 
human prion disease).  Moreover, experimental studies have demonstrated a substantial 
molecular barrier to conversion of normal human prion proteins in the presence of CWD prion 
proteins.  Such a response is similar to the molecular barriers to human prion protein 
conversions by the prion strains that cause scrapie or bovine spongiform encephalopathy (BSE).  
Despite the reassuring nature of the findings in studies of human health risks conducted to date, 
there is public concern about the implications of human exposure to CWD and other animal 
prion diseases.  This concern, based on experiences with massive exposure of people to the BSE 
prion in the UK and other European countries that apparently led to about 150 cases of variant 
CJD, will likely influence public attitudes toward CWD for the foreseeable future.  Regardless 
of how unlikely human illness arising from CWD exposure may be, the perception that CWD 
could be a human pathogen will shape public attitudes toward hunting and consuming deer and 
elk in areas where CWD occurs.  The panel recognizes and supports international public health 
officials’ recommendations against consuming any parts of animals known to be infected with a 
prion disease. 
 

8. MANAGEMENT PERSPECTIVES 

Management options and predicted outcomes. 

CWD is the only TSE agent known to affect wild cervid populations. Whereas experience in 
managing or eradicating scrapie in domestic sheep can be applied to managing CWD in farmed 
deer and elk, there is no similar experience with TSEs in wild populations.  States such as 
Colorado and Wisconsin have recently undertaken CWD management programs aimed at 
eradicating or minimizing spread of the disease in wild cervids.  Although the prevalence (the 
proportion of the population that is affected) of CWD has been reduced in some areas, it is still 
not clear how best to manage the disease in wild populations. Results from these programs are 
still preliminary, but can be used to guide other management programs and predict outcomes.   
 
Two characteristics of this disease make it particularly difficult to manage. First, empirical data 
indicate CWD transmission can occur at low deer densities; this attribute necessitates high 
levels of population reduction or complete removal of deer in order to eradicate the disease. 
Second, evidence indicates infectious prions persist in the environment for years. Therefore, in 
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areas with high levels of environmental contamination, deer densities must be maintained at low 
levels for at least 5 to 10 years in order to ensure the disease is not introduced from the 
environment into re-established deer populations. Due to these two characteristics, once CWD 
becomes established in wild populations, eradication of CWD is difficult with current 
management options. 
 
As eradication of CWD is extremely difficult, preventing establishment of new foci of disease 
must be seen as the primary objective of any CWD management program.  All measures should 
be taken to prevent movement of potentially CWD-infected cervids or infectious material to 
new areas.  These measures should apply to both agricultural and non-agricultural 
environments.  
 
Where CWD is already established in wild populations, the management objective should be to 
reduce the prevalence of CWD in the population in order to reduce levels of environmental 
contamination, to reduce the probability and rate of spread, and to “buy time” until new 
methodological approaches for eradication are available.  In the Panel’s view, current levels of 
population reduction in CWD-infected areas of Saskatchewan will not prevent the disease from 
increasing in prevalence and spreading over time. 
  
Preliminary information from Wyoming and Colorado suggests that containment of CWD likely 
will require reducing cervid densities to well below 1-2 deer/km2 of critical habitat (i.e., winter 
range) across large areas. The area managed for reduction should consist of the area in which 
the disease has been detected, the core, and a surrounding area, or buffer zone, where deer from 
the core are likely to migrate or disperse. The size of the buffer zone must be based on 
knowledge of local movements and should ensure that the vast majority of deer moving out of 
the core area will disperse to areas where deer densities are sufficiently low that the probability 
of disease transmission would be extremely low.  Removal of females and mature males in areas 
of high infection rates appear to be specific strategies that could minimize spread. In addition, 
specific strategies to cull animals showing clinical signs and to cull dispersing animals (i.e., 
yearling bucks) also may help to reduce spread. These high levels of population reduction will 
need to be maintained until alternative strategies are available to eradicate the disease. 
 
Surveillance programs around infected areas must be sufficient to detect CWD at extremely low 
levels in order to identify new foci of disease. Complete depopulation of deer in an area around 
these foci, or so called “sparks,” has a higher probability of preventing establishment of the 
disease, if detected early.  Establishment of new endemic areas of CWD with long-term 
management programs as described above is highly undesirable. Consequently, preventing 
spread and stamping out sparks should receive the highest priority. 
 
Management programs should be seen as experiments and must be designed to monitor 
outcomes, such as changes in deer densities, alterations in the age structure of populations, 
changes in disease transmission rates, size of the affected area, changes in disease prevalence, 
etc. These monitoring programs must be consistent and long-term in order to determine which 
management strategies work and which do not. Although CWD management experiments are 
being implemented in other parts of North America, they need to be replicated in order to 
validate the results. The slow moving nature of the epidemic makes management “failure” 
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difficult to detect and therefore monitoring programs must be carefully designed and well 
funded. Management programs should be adaptive in order to take advantage of new 
information as it becomes available. 
 
Current approaches to surveillance and risk assessments 
 
The document “Surveillance strategies for detecting chronic wasting disease in free-ranging 
deer and elk: results of a CWD surveillance workshop, Madison, Wisconsin, December 10-12, 
2002” provides an excellent overview of this topic. It is available at “http://
www.nwhc.usgs.gov/research/chronic_wasting/CWD_Surveillance_Strategies.pdf”. 
 
Current surveillance programs to detect CWD in wild cervids are primarily based on testing 
deer and elk harvested through hunting. In order to minimize the costs of CWD surveillance, 
wildlife or deer management zones with a perceived high risk of CWD are typically sampled 
more intensively; whereas, other low risk zones are sampled less intensively, if sampled at all. 
Classification of a zone as high risk is based on proximity to known cases of CWD in farmed or 
wild cervids, or proximity to game farms with a history of CWD. Although the risk factors for 
CWD are poorly understood, proximity to populations known to be infected with CWD is an 
obvious risk factor due to potential movement or dispersal of animals. Other risk factors such as 
degree of aggregation of cervids should be considered in developing surveillance programs. In 
some provinces, risk assessments have been completed but the results have not been adequately 
incorporated into surveillance programs. For example, Saskatchewan Environment proposed a 
surveillance program at the International CWD Workshop in Saskatoon, SK, August 2003, 
based on proximity to cases of CWD, density of critical deer habitat and levels of artificial 
feeding or baiting; however, this risk-based surveillance program has not been fully 
implemented. Ontario is using a clearly defined risk-based approach in its CWD surveillance 
program. The Panel strongly encourages such approaches. 
 
In several provinces, targeted surveillance of deer and elk showing signs of wasting and/or 
neurological disease is being used as a relatively inexpensive method of surveillance in low risk 
zones. Although useful, this strategy has significant limitations, especially in areas of low 
human densities where the probability of detecting animals with clinical signs is low. Results 
from this type of surveillance alone should not be relied upon to determine the occurrence of 
CWD in an area; rather, this approach should be used as a supplement to other surveillance 
methods if the goal of surveillance is to demonstrate absence of disease or early detection. 
 
Sample sizes for hunter surveillance programs are typically established to detect relatively low 
(e.g. 1%) prevalence of disease with 95% confidence within a wildlife or deer management 
zone. Areas smaller than a wildlife management zone are intensively sampled in some cases due 
to the perception that these smaller areas are at high risk of disease. Given the clustered 
distribution of CWD and its relatively slow rate of spread, sampling at smaller spatial scales is 
appropriate in many situations. A short-coming in most, if not all, of the surveillance programs 
is a lack of precise location information for all wild deer and elk tested for CWD.  Wildlife or 
deer management zones are typically too large to estimate prevalence of disease or monitor the 
introduction and spread of disease in an area. Precise location information allows spatially 
explicit modeling of disease dynamics. 
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A detection threshold of 1% in areas adjacent to known CWD infected deer populations is 
insufficient if the goal is to detect newly established foci and attempt to eradicate sparks. 
Sample sizes to detect disease at levels below 1% are recommended in these areas and samples 
should be pooled for no more than 2-3 years in order to detect early spread of CWD into these 
areas. Unfortunately, required sample sizes for extremely low prevalence may exceed 
sustainable harvest levels or public support in areas where CWD is not known to already occur. 
 
Detection-based sampling should target adult animals (i.e., one year or older) as they are more 
likely to have detectable accumulations of abnormal prion proteins if they are infected. 
However, for research on the epidemiology of CWD, or for specific management needs, testing 
of fawns can be useful. 
 
 
Current and evolving methods of testing 

 
Diagnostic test procedures for detecting abnormal prion proteins in sampled individuals are 
constantly improving. Initially, diagnosis of CWD was based on observing spongiform (i.e. 
“sponge-like”) change in brain tissue with the light microscope.  However, these changes are 
only observed in animals in later stages of the disease and therefore this method does not detect 
earlier preclinical cases.  Immunohistochemical stains specific for abnormal prion proteins 
(PrPres) greatly improve the sensitivity and specificity of tests for CWD and permit early 
detections of CWD. Infection trials in mule deer and white-tailed deer have shown that 
abnormal prion proteins accumulate first in tonsil and retropharyngeal lymph nodes, followed 
by deposition in the dorsal motor nucleus of the vagal nerve in the obex region of the brain. As 
the disease progresses, abnormal prion proteins are found in other areas of the brain stem as 
well.  A similar pattern of disease progression is observed in elk, but whether this is consistent 
among individual elk is still under study. 
 
Sensitivity of the test procedure is dependant on which tissues are tested; of the three tissues 
most commonly sampled (retropharyngeal lymph node, tonsil, and medulla oblongata at the 
obex), retropharyngeal lymph nodes are the most sensitive (i.e.tests performed on this tissue 
detect earlier preclinical cases) and obex (i.e brainstem) is the least sensitive.  Surveillance 
programs should clearly state the testing procedures and the criteria used to classify an animal as 
“test negative”. These criteria should be standardized and validated amongst laboratories. In the 
past, different criteria have been used to define an animal as test negative.  Hence, caution 
should be used when interpreting historical surveillance results, especially results from different 
laboratories. Less sensitive tests reduce the probability of detecting CWD, and consequently 
negative results are less meaningful than they would be if more sensitive tests were used. 
 
The new “rapid” CWD tests detect abnormal prion proteins in unfixed tissues by using Western 
blot (WB) or enzyme-linked immunosorbent assay (ELISA) techniques. The sensitivities of 
these tests are similarly dependant on which tissues are analyzed. Sensitivities and specificities 
of these tests for a particular surveillance program should be determined and clearly stated when 
presenting results.  The rapid tests have a high sensitivity but lower specificity which leads to 
false positives. Immunohistochemistry has high sensitivity and specificity and is appropriate as 
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a secondary test in order to reject false positives identified via initial screening. Appropriate 
samples need to be collected to ensure that positives from rapid tests can be confirmed with 
immunohistochemistry. When CWD surveillance is based on testing only retropharyngeal 
lymph nodes, formalin fixed and frozen brain samples should still be collected from each animal 
in order to confirm infection in positive animals and allow for strain typing of the abnormal 
prion proteins.  This information is needed to understand the epidemiology of CWD in wild 
populations.  
 
 
9. INFORMATION AND MANAGEMENT NEEDS FOR CWD 
 
There are substantial information gaps to be addressed before the potential impact of CWD on 
Canadian wildlife can be forecasted accurately, and effective management implemented 
accordingly.   
 
In the short term (within 1-3 years), defining the extent of the current epidemic is a key priority, 
requiring surveillance for CWD in wild cervids be timely and of the highest sensitivity.  This 
goal requires: 

• Developing better spatially explicit risk assessments to improve the detection power of 
surveillance programs. This type of risk assessment has been developed previously [e.g. 
Saskatchewan Environment, Ontario Ministry of Natural Resources], however it needs 
to be fully implemented. 

• Improving efficiency of surveillance by combining information among species and 
sources of information 

• Improving current surveillance to include the location of CWD-negative as well as 
CWD-positive animals, for both free-ranging and captive herds. 

 
Currently, short of total depopulation and/or wildlife barrier fencing, it is unknown what type of 
management intervention can reliably prevent the spatial spread of CWD in wild cervids.  
Quantitative modeling in combination with available data provides the best approach to 
exploring management scenarios.   

• Models should build on existing models (e.g., Gross & Miller 2001), as well as  critiques 
of such models (e.g., Schauber & Woolf 2003). 

• Model selection should be empirical, incorporating the latest available information 
arising from research and management of CWD in cervids. 

• Models to evaluate management interventions should be stochastic and be spatially 
explicit, including habitat-dependent movements of host animals.   

• Model predictions of the threshold population density of hosts,  or of  management 
regimes, such as  culling,  that will lead to  reduction in prevalence and spread of CWD 
and/or its eradication,  should guide management actions and monitoring in an adaptive 
management framework. (It is recognized that population densities close to zero may be 
required) 

• Models with the purpose of forecasting the impact of CWD on Canadian cervid 
populations, in the broader context, should include the interactions with large predators 
on disease dynamics. 
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Even under the best case scenarios of the current outbreak of CWD in mule deer in the 
Saskatchewan Landing area, preliminary modeling indicates substantial reductions in deer 
population density (≤1 animal km-2 of critical habitat) will be required to have any chance of 
disease containment.  This level of population reduction likely cannot be accomplished by 
recreational hunting alone.  There is a need to: 

• Determine the rates and patterns of disease transmission and spread in order to design 
effective control strategies. 

• Obtain information on human dimensions and perceptions of CWD in Canada. 
• Explore methods for achieving a rapid (<2-3 yrs) and substantial (≤1 deer km-2) 

reduction in the population density of cervids over large areas (>1000 km2), and the 
public acceptability of which methods, if any, can meet these targets. 

 
There is a great need to better define potential host species for CWD, and more importantly, 
which hosts are most important in maintenance of CWD in an area, either individually or in 
combination with other sympatric hosts.  Research on transmission of CWD among species, 
including humans, livestock and other wildlife should include the following:   

• Continue efforts to quantify the risks posed to humans from consuming meat from the 
carcasses of CWD-infected animals. 

• Quantify both intra- and inter-specific transmission of CWD between moose and 
caribou. 

• Multi-host models should be developed to quantify the contribution of various 
transmission pathways within and among cervid species. 

• A target list of other wildlife of concern (e.g., bison, muskoxen) should be developed, 
and prioritized for research. 

 
There are several gaps in knowledge that continue to hamper understanding and management of 
CWD.  It would be extremely advantageous to: 

• Develop a rapid and inexpensive ante mortem field test for CWD. 
• Develop tests to detect and quantify environmental contamination by abnormal prion 

proteins (i.e., CWD agent). 
• Determine whether strain variation exists and can be used to assist in determining the 

origin of disease, and tracking of disease spread. 
• Better understand the routes and rates of direct and indirect transmission of CWD prions.  

This goal will require focal research studies in order to better predict CWD spread in 
wild cervid populations. Specifically, we need further studies to assess how population 
spatial structure, movement rates and other ecological factors influence the 
establishment and spread of CWD in wild cervid populations. 
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10. CONCLUSIONS 
 
It is imperative that a national plan is developed for monitoring, managing and researching 
CWD in wild cervids in Canada.  The panel wishes to highlight the following conclusions, 
herein presented in point form for ease of understanding: 

 
• The panel views the CWD issue to be of national importance.  
• Unless some concerted and effective management action is undertaken in the near future, 

CWD will become widespread with the potential for major consequences to wildlife, 
game farming, and a variety of socio-economic interests in Canada.  

• The panel recognizes the success of the federal CWD program for game farms and 
recommends a comparable investment in the management of CWD in wildlife. 

• Notwithstanding the provincial jurisdiction over wildlife management, the panel sees the 
need for federal assistance in developing a national program to manage CWD in 
collaboration with provincial jurisdictions. 

• Eradication is a desirable goal but extremely difficult to achieve in wild populations 
given current knowledge, technologies, and resources. 

• Achieving a low or negligible level of prevalence of CWD is an appropriate strategy to 
reduce transmission rates, reduce the potential for spread, and to minimize the amount of 
transmissible prions in the environment. 

• The panel recognizes the core elements for managing and preventing the spread of CWD 
to include: 

o Implement comprehensive surveillance for CWD in wildlife and game farms. 
o Prevent transmission of CWD between free-living cervids and animals in game 

farms.  
o Avoid artificial animal concentrations (e.g., baiting and artificial feeding)  
o Conduct scientific investigations that guide management of CWD 
o Control populations  of free-living cervids to achieve disease management 

objectives.  
o Develop policies and regulations for animal translocations and other activities to 

prevent the spread of CWD.  
o Conduct scientific investigations to understand the epidemiology of CWD in 

wildlife populations. 
• Recognizing the uncertainties associated with CWD, managing agencies should adopt an 

adaptive management approach to incorporate new information as it becomes available. 
 

 
11. RECOMMENDATIONS 

 
The Panel feels that there is a sense of urgency in taking actions to contain or eradicate CWD in 
Canadian wild deer populations.  The Panel members are unanimous in supporting the following 
recommendations; they are grouped in sections but presented in no particular order of priority. 
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A:  Management of game farms 
 
1. Develop and implement policies to prevent transmission of CWD between game farm 

facilities and wildlife. Actions should include: 
 Do not permit new game farms in infected areas. 
 Use double fencing in infected areas.  
 Ensure previously infected farms are not accessible by wild cervids for a 

minimum of 5 years. 
 Develop policies and regulations for animal translocations that may lead to 

spread of CWD. 
 

2. Maintain current surveillance and management programs for CWD in farmed cervids. 
 
3. Conduct additional retrospective epidemiological tracing of all farms for more 

comprehensive risk assessments in cooperation with US authorities. 
 
4. Mandatory CWD testing of all cervid mortalities on game farms.  
 
5. Mandatory participation in CFIA and provincial surveillance programs for CWD.  
 
6. Any transportation permit should be approved by both the import and export authorities.  
 
7. Share information on surveillance results and epidemiological investigations among 

agencies with jurisdictions over wildlife and game farm animals in a timely fashion. 
 

B: Management of free-living cervids 
 
1. Develop and implement policies to minimize artificial aggregations of free-living cervids 

to reduce transmission of CWD. Actions should include: 
 Prevent access to hay stacks, salt blocks, and artificial water sources by 

wildlife in high risk areas. 
 Ban baiting or artificial feeding for cervids in high risk areas. 

 
2. Develop and evaluate management programs for reducing prevalence and spread of CWD 

in cervids by:  
 Eradicating “sparks” (i.e., new foci of infection) through local depopulation 

and intensification of monitoring in surrounding areas. 
 Controlling CWD in infected areas through population reduction to a target 

density of 1 cervid/km2 in “critical” habitat (i.e., winter range) with 
reassessment based on surveillance results. 

 
2. Monitoring and surveillance of CWD: 

 Develop and implement a risk-based surveillance program on a national 
scale, e.g., SK and ON models. 

 Implement an aggressive surveillance program in the next 1-3 years to 
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document the distribution of CWD in free-ranging cervids in Canada. 
 To prevent the spread of CWD, collect sample sizes in areas adjacent to 

infected areas that would allow the detection of prevalence at a level of 0.5% 
(5 infected individuals per 1000) with a 95% confidence level. The window 
of sampling can be up to 3 years. 

 Adopt standardized diagnostic testing procedures at the national level. 
 

C: Research needs 
 
1. Evaluate the distribution of abnormal prion proteins (PrPres) specific to CWD in different 

body parts of infected animals, and its implication to infectivity within a context of 
pathogenesis. 

 
2. Assess the potential for transmission of CWD within moose and caribou populations. 
 
3. Design an integrated research program to quantify the contribution of various transmission 

pathways within and among cervid species.  
 
4. Develop spatially explicit models of CWD transmission and spread to guide management 

actions and monitoring in an adaptive management framework. 
 
5. Collaborate in development and evaluation of diagnostic epidemiological tools including 

ante mortem tests, strain typing and environmental detection of prions. 
 

D: Communications 
 
1. Expand communication tools about the CWD issues and programs, including regularly 

maintained and linked websites, fact sheets about CWD distribution, and media releases.  
The targeted clientele should be broad based, including landowners, scientists, hunters, 
consumers, etc. 
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Appendix 2:  Presentations made to the Panel 
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Margo Pybus-Alberta Fish & Wildlife 
Allan Preston-Manitoba Agriculture 
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Colin Maxwell-Canadian Wildlife Federation (CWF) 
Joe Schmutz-Centre for Studies in Agriculture, Law and the Environment (CSALE) 
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We challenged reindeer by the intracranial route with the 
agent of chronic wasting disease sourced from white-tailed 
deer, mule deer, or elk and tested for horizontal transmis-
sion to naive reindeer. Reindeer were susceptible to chronic 
wasting disease regardless of source species. Horizontal 
transmission occurred through direct contact or indirectly 
through the environment.

Reindeer are susceptible to chronic wasting disease 
(CWD) after experimental oral challenge (1), and re-

cently, CWD was identified in a free-ranging reindeer in 
Norway (2,3). Horizontal transmission is the primary mode 
of CWD transmission in deer. Direct horizontal transmis-
sion occurs when naive animals are exposed to infectious 
excreta (i.e., saliva, urine, feces) during close contact with 
CWD-affected animals (reviewed in 4). Indirect horizon-
tal transmission occurs through exposure to environments 
contaminated with infectious material (e.g., excreta or de-
composed carcasses) (5,6).

The Eurasian reindeer (Rangifer tarandus tarandus) is 
closely related to the North American caribou (R. t. caribou, 
R. t. granti, R. t. groenlandicus). In North America, overlap-
ping geographic ranges of free-ranging populations of po-
tentially CWD-infected white-tailed deer (Odocoileus vir-
ginianus), mule deer (O. hemionus), or elk (Cervus elaphus 
nelsoni) present a risk for horizontal transmission to caribou. 
Exposure also could occur in farmed populations where con-
tact occurs between reindeer and captive and/or free-ranging 
CWD-affected cervids. We investigated the transmission of 
CWD from white-tailed deer, mule deer, or elk to reindeer 
through the intracranial route and assessed them for direct and 
indirect horizontal transmission to uninoculated sentinels.

The Study
In 2005, we challenged reindeer fawns from a farm in Alaska, 
USA, where CWD had never been reported, by intracranial  

inoculation (7) with pooled brain material from CWD-
affected elk from South Dakota (CWDelk), CWD-affected 
mule deer from Wyoming (CWDmd), or CWD from white-
tailed deer from Wisconsin combined with brain material 
from experimentally challenged white-tailed deer (CWDwtd)  
(Table 1; online Technical Appendix, http://wwwnc.cdc.
gov/EID/article/22/12/16-0635-Techapp1.pdf). Additional 
uninoculated fawns served as negative controls, controls for 
indirect transmission, and controls for direct transmission 
(Table 1; online Technical Appendix). We determined the 
prion protein gene (PRNP) genotype of each fawn (online 
Technical Appendix), and we tried to ensure that each PRNP 
genotype was present in each group (Table 2, http://wwwnc.
cdc.gov/EID/article/22/12/16-0635-T1.htm). Control rein-
deer were housed in the same barn as inoculated reindeer 
but in separate pens that prevented direct physical contact 
(i.e., nose-to-nose) between control and inoculated animals 
(online Technical Appendix Figure 1). Indirect and direct 
contact control groups were formed 25 months after intracra-
nially challenged reindeer were inoculated (online Technical 
Appendix Figure 1, panel B).

Clinical signs consistent with CWD were first ob-
served 20.9 months after inoculation (Table 2). Common 
clinical features included found dead without clinical signs 
noted, loss of body condition, recumbency, and lethargy 
(Table 2; online Technical Appendix).

At death, a full necropsy was performed on all rein-
deer. Two sets of tissue samples were collected: 1 set was 
fixed in 10% buffered formalin, embedded in paraffin wax, 
sectioned at 5 µm for microscopy examination after hema-
toxylin and eosin staining or immunohistochemical stain-
ing using primary antibody F99/96.7.1 (online Technical 
Appendix). A second set of tissues was frozen, and selected 
tissues were used for immunodetection of scrapie prion pro-
tein (PrPSc) by Western blot (brain tissue only) as described 
previously (7) but with some modifications, or an ELISA 
(brainstem and/or retropharyngeal lymph node) using a 
commercial kit (IDEXX HerdChek BSE-Scrapie Antigen 
ELISA; IDEXX, Westbrook, ME, USA) according to the 
manufacturers’ instructions (online Technical Appendix).

In the intracranially inoculated groups, when intercur-
rent deaths were excluded, reindeer with the NN138 poly-
morphism (reindeer nos. 2, 6, and 12) had the shortest sur-
vival times in each group (Table 2). Different inocula did 
not produce significantly different survival times (log-rank 
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test, p = 0.0931), but we observed differences in the amount 
of vacuolation and PrPSc in the brain at the clinical stages of 
disease in CWDwtd- and CWDelk-inoculated reindeer, com-
pared with CWDmd-inoculated reindeer (Table 2; online 
Technical Appendix). In the indirect contact animals, PrPSc 
was present in the brain but restricted to the dorsal motor 
nucleus of the vagus nerve and area postrema.

We observed different patterns of PrPSc deposition 
in the brain (Figure 1, panels A–D; online Technical Ap-
pendix), the most striking of which was dominated by ag-
gregated deposits of various sizes, including plaque-like 
deposits (Figure 1, panels A,B). This pattern was seen in 
reindeer with the NS138 NN176 (no. 8, CWDelk; no. 13, 
CWDmd) or SS138 DD176 (no. 4, CWDwtd) genotypes. 
With regard to immunoreactivity in the retina (Figure 1, 
panels E, F; online Technical Appendix), in 2 of 3 reindeer 
with aggregated deposits in the brain (nos. 8 and 13), ag-
gregated immunoreactivity also was observed in the inner 
plexiform layer of the retina (Figure 1, panel f).

Reindeer that were negative by immunohistochemical 
analysis in brain also were negative by Western blot and 
ELISA. Different Western blot migration patterns were ob-
served in PrPSc-positive animals (Figure 2), but we found 
no clear association between migration pattern and chal-
lenge group or PRNP genotype.

PrPSc was widespread in lymphoid tissues from most 
reindeer (Table 2; online Technical Appendix). Reindeer 
with the NS138 genotype had a significantly lower average 
percentage of lymphoid follicles positive than did reindeer 
with NN138 (analysis of variance, p = 0.003) or SS138 (p 
= 0.003) deer. Excluding intercurrent deaths, PrPSc was de-
tected in all 4 CWDwtd-challenged reindeer, all 5 CWDelk-
challenged reindeer, all 4 CWDmd-challenged reindeer, 
both indirect contact reindeer, and 2 of 4 direct contact 
reindeer (Table 2).

Conclusions
Potential sources of infectivity for direct contact animals 
include urine, feces, and saliva from their CWDwtd-chal-
lenged pen-mates, as has been shown for CWD-affected 
white-tailed deer (6,8,9). Pinpointing the source of infec-
tivity in the indirect contact group is more difficult. Infec-
tious prions can travel at least 30 m in airborne particulate 
(10), but because the negative control reindeer in the pen 
adjacent to the indirect contact reindeer did not become 
positive, a more direct route of transmission is likely in 
this case. Penning, feeding, and watering protocols were 
designed to prevent exposure of negative control and indi-
rect contact reindeer to potential infectivity on feed and wa-
ter buckets, bedding, or fencing (6,11). However, reindeer 
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Table 1. Animal data for reindeer (Rangifer tarandus tarandus) in a study of transmission of CWD* 
Group 
no./animal no.  

Genotype codon 
Infectivity source Exposure route 002 129 138 169 176 

1        
 1 MV SG NS MV NN CWDwtd Intracranial 
 2 VV GG NN VV NN CWDwtd Intracranial 
 3 VV GG NS VV ND CWDwtd Intracranial 
 4 VV GG NS VV NN CWDwtd Intracranial 
 5 MV SG SS MV ND CWDwtd Intracranial 
2        
 6 VV GG NN VV NN CWDelk Intracranial 
 7 MV SG NS MV NN CWDelk Intracranial 
 8 VV GG NS VV NN CWDelk Intracranial 
 9 VV GG NS VV ND CWDelk Intracranial 
 10 NA SG SS MV NN CWDelk Intracranial 
3        
 11 MV SG NS MV NN CWDmd Intracranial 
 12 VV GG NN VV NN CWDmd Intracranial 
 13 VV GG SS VV DD CWDmd Intracranial 
 14 MV SG SS MV NN CWDmd Intracranial 
 15 VV GG NS VV ND CWDmd Intracranial 
4 direct        
 16 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 17 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 18 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 19 NA SG NS MV NN Horizontal (CWDwtd) Cohoused with group 1 
4 indirect        
 20 MM SS SS MM NN Horizontal (CWDmd) Housed adjacent to group 3 
 21 VV GG NN VV NN Horizontal (CWDmd) Housed adjacent to group 3 
4 neg. controls        
 22 VV GG NS VV NN NA NA 
 23 MV SG SS MV NN NA NA 
*CWD, chronic wasting disease; D, aspartic acid; G, glycine; horizontal, horizontal transmission; M, methionine; md, mule deer (Odocoileus hemionus); N, 
asparagine; NA, not applicable; neg., negative; S, serine; V, valine; wtd, white-tailed deer (Odocoileus virginianus). 
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might have had access to bedding from adjacent pens that 
had spread into the central alleyway.

During the 5-year course of this study, reindeer were 
moved between pens several times to maintain an optimal 
number of animals per pen (online Technical Appendix 
Figure 1). Prolonged persistence of prion infectivity in the 
natural environment has been documented for both CWD 
(2 years [5]) and scrapie (up to 16 years [12]). In addition, 
thorough cleaning and disinfection might not be sufficient 
to remove all infectivity from the environment, leading to 
persistence of infectivity under experimental housing con-
ditions (13).

In reindeer challenged orally with the agent of CWD, 
the SS138 genotype (serine/serine at PRNP codon 138) 
has been associated with susceptibility to disease and the 

NS138 (asparagine/serine) genotype with resistance (1). 
In the study we report, disease developed in reindeer with 
the NS138 genotype after intracranial inoculation, although 
the extent of lymphoreticular system involvement was sig-
nificantly lower than in NN138 and SS138 reindeer. The 
potential association of the NN138 polymorphism with 
shorter survival times is interesting. However, as with all 
potential genotype versus phenotype interactions, care 
should be taken not to over-interpret these results given the 
small group sizes and the large number of PRNP genotype 
groups in this study.

Our results demonstrate that reindeer are susceptible 
to the agent of CWD from white-tailed deer, mule deer, 
and elk sources after intracranial inoculation. Furthermore, 
naive reindeer are susceptible to the agent of CWD after 

2144 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 22, No. 12, December 2016

Figure 1. Immunohistochemical analysis for the prion protein showing scrapie prion protein (PrPSc) deposits in brains (A–D) and retinas 
(E, F) from reindeer (Rangifer tarandus tarandus) with chronic wasting disease. PrPSc immunodetection using the monoclonal antibody 
F99/97.6.1. A) Neocortex, showing prominent aggregated (open arrowheads) and plaque-like (arrows) deposits  in reindeer no. 4. Original 
magnification ×5. B) Cerebellum, showing particulate immunoreactivity and aggregated deposits (open arrowheads) in reindeer no. 4. Note 
absence of intraneuronal immunoreactivity in Purkinje cells (solid arrowheads). Original magnification ×10. C) Brainstem at the level of the 
obex, showing prominent linear (arrow) and perineuronal (solid arrowhead) immunoreactivity in the dorsal motor nucleus of the vagus nerve 
in reindeer no. 21. Original magnification ×5. D) Cerebellum, punctate immunoreactivity in the molecular and granular layers and white 
matter in reindeer no. 12. Original magnification ×5. E) Intraneuronal immunoreactivity in retinal ganglion cells (arrows), punctate deposits 
in the inner and outer plexiform layers, scattered intramicroglial deposits (solid arrowheads) in reindeer no. 12. Original magnification ×40. 
F) Particulate to coalescing deposits in the inner and outer plexiform layers (open arrowheads), intraneuronal immunoreactivity in retinal 
ganglion cells (arrows), and scattered intramicroglial deposits (solid arrowheads) in reindeer no. 13. Original magnification ×40.
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direct and indirect exposure to CWD-infected reindeer, 
suggesting a high potential for horizontal transmission of 
CWD within and between farmed and free-ranging rein-
deer (and caribou) populations.
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Figure 2. Western blot 
characterization of the inocula 
used to inoculate reindeer 
and brainstem samples from 
representative reindeer from 
each experimental group in 
study of chronic wasting disease 
transmission. Scrapie prion 
protein (PrPSc) immunodetection 
using the monoclonal antibody 
6H4. Positive Western 
blot results demonstrate a 3-band pattern (diglycosylated, highest; monoglycosylated, middle; and nonglycosylated, lowest) that 
is characteristic of prion diseases. Lanes: 1, biotinylated protein marker; 2 and 3, indirect contact reindeer (animals no. 20 and 21, 
respectively); 4 and 5, reindeer inoculated intracranially with CWDmd (animals no. 15 and 12 respectively); 6, CWDmd inoculum; 7, direct 
contact reindeer (no. 7, cohoused with CWDwtd-inoculated reindeer); 8, reindeer (no. 5) inoculated intracranially with CWDwtd; 9, CWDwtd 
inoculum; 10, reindeer (no. 10) inoculated intracranially with CWDelk; 11, CWDelk inoculum; 12, marker. CWD, chronic wasting disease; 
CWDelk, CWD-affected elk; CWDmd, CWD-affected mule deer; CWDwtd, CWD-affected white-tailed deer combined with brain material 
from experimentally challenged white-tailed deer.
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ABSTRACT. Chronic wasting disease (CWD) is a prion disease of cervids such as deer and elk in North America. Unlike other transmissible
spongiform encephalopathy (TSE) such as scrapie, CWD occurs in both captive and wild ranging animals, but not in domestic ruminants
such as sheep and cattle. In this paper, the history of the disease,  pathogenesis of CWD, susceptibility of animals, its transmission mech-
anisms, potential origins of the disease, diagnostic methods in the field and laboratory tests, surveillance and survey systems in the USA
and Canada, control strategies, economic impact of the disease, food and feed safety, and the risks in human and animals are reviewed
and summarized. Although there is no evidence that CWD has been transmitted to humans, it may have the potential to infect humans.
KEY WORDS: CWD, diagnostic method, food and feed safety, pathogenesis, surveillance
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Chronic wasting disease (CWD) is a transmissible
spongiform encephalopathy (TSE) that can affect specific
species of native North American deer, including mule deer
(Odocoileus hemionus) and white-tailed deer (Odocoileus
virginianus) as well as Rocky Mountain elk (Cervus elaphus
nelsoni). The disease is found in both captive (farmed) and
free-living populations of these species.   The purpose of
this paper is to present the current scientific knowledge
about this disease.

HISTORY OF THE DISEASES

CWD was first identified in the late 1960s in captive mule
deer in a Colorado wildlife research facility.  Researchers
working on natural history and nutritional studies with cap-
tive mule deer observed the clinical signs and called the syn-
drome chronic wasting disease (CWD). It was initially
thought to be associated with the stresses of captivity, nutri-
tional deficiencies, or intoxication.   Later, the disease was
recognized as a spongiform encephalopathy-forming dis-
ease through histological studies [27].  The disease was also
recognized in Rocky Mountain elk [26].  Its neuropathology
included the �daisy plaques� which are also a unique abnor-
mality of the new variant Creutzfeldt-Jakob disease (vCJD)
in humans.  The occurrence of CWD remained limited to
captive mule deer until 1981, but in the 1990s the disease
was found in free-ranging mule deer, white tail deer, and elk
in Colorado and Wyoming. This is the only TSE known to
affect free-ranging wildlife species.  Little attention was
paid to this disease in its early discovery, however, it
received much more attention after the potential link
between vCJD and Bovine Spongiform Encephalopathy
(BSE) was identified, and now many researchers and regu-
lators in public health, wildlife, and animal health have
intensified their interest in this disease.

By the year 2000, CWD had been identified in both
farmed and free-ranging animals in several states neighbor-
ing the first reported case, as well as in contiguous regions

of Canada. Intensified recent surveillance has identified
what appears to be an ever-expanding geographic range.
Cases have been identified in the western portion of Colo-
rado, in Wisconsin, Minnesota, New Mexico, and Utah and
some imported cases have been reported in South Korea
[17].

PATHOGENESIS

The pathogenesis of CWD in its natural setting shares
several similarities with its related diseases, mainly scrapie
and BSE. The pathogenesis consists of early involvement of
the lympho-reticular system, including gut-associated lym-
phoid tissue with incubation periods ranging between 15
and 36 months, depending on the species and conditions of
infection. Minor differences in the amount and distribution
of abnormal protein in different body tissues have been
observed in deer and elk. It has not been detected, however,
in either muscle or �antler velvet� - two products consumed
by humans. Spongiform changes are present in the medulla
oblongata, especially the parasympathetic vagal nucleus and
in the thalamus, hypothalamus and olfactory cortex and are
often severe. The disease specific abnormal prion protein,
PrPCWD, as demonstrated by immunohistochemistry (IHC)
is found in the brain, palatine tonsils, visceral and regional
lymph nodes, Peyers patches and other lymphoid tissue of
the small and large intestine and also in the spleen of
affected deer [16]. In the brain, the disease specific PrP
accumulation and spongiform change is seen initially in the
dorsal motor nucleus of the vagus nerve [15, 23, 24]
detected PrPCWD in the brain stem, spinal cord, pituitary
(pars intermedia and pars nervosa), vagosympathetic trunk,
sympathetic trunk, nodose ganglion, myenteric plexus, adre-
nal medulla, pancreatic islets, brachial plexus, sciatic nerve,
but not in the trigeminal (gasserian) ganglion, coeliac gan-
glion, cranial cervical ganglion or spinal nerve roots. These
findings suggest that there is, at least in the clinical disease,
extensive involvement of multiple organ systems, including
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central and peripheral nervous tissues, endocrine organs and
the alimentary tract, the latter suggesting a possible means
of agent shedding. Immunohistochemical evidence of dis-
ease specific PrP has not been found in the mucosa of the
abomasum and intestines, thymus, bone marrow, skeletal
muscle, liver, lungs, myocardium, walls of vessels, kidney,
bladder, ovary, endometrium, testis, epididymis, sebaceous
and sweat glands, and epidermis of skin of affected deer. In
elk, PrPCWD has been detected by IHC in the myenteric
plexus, the vagosympathetic trunk, the cell column of the
spinal cord and endocrine glands. PrPCWD accumulates first
in the dorsal motor nuclei of the vagus nerve at the level of
the obex of the medulla and this accumulation precedes the
development of lesions [15].

Brain lesions, associated with clinical disease in deer,
have been found 16 months after experimental infection and
in elk from the age of 12 months, whereas immunohis-
tochemical demonstration of  PrPCWD is achieved much ear-
lier, sometimes several months, or up to a year, in both
lymphoid tissues and CNS.

There are no reported studies of tissue infectivity bioas-
says in CWD because there are no adequate biological mod-
els available to detect CWD infectivity and because the
substantial resources necessary to conduct bioassays in deer
and elk have not been allocated. This is an important omis-
sion in the research, which prevents any quantification of
infection relative to tissue/organ.

SPECIES SUSCEPTIBILITY AND CROSS SPECIES

A major determinant of susceptibility to the TSE diseases
is the host PrP gene. Genetic homology between species
confers similarities and divergence in the spatial configura-
tion of the respective protein, and is an important element of
the structural basis of the species barrier. Only three species
of cervidae are known to be naturally susceptible to CWD:
mule deer, white-tailed deer and Rocky Mountain elk. One
case was originally reported in black tailed deer (Odocoileus
hemionus columbianus) [27], a subspecies of mule deer.
Hybrid animals of mule deer and white-tailed deer have also
been affected. Other non-domestic ruminants, including
moose (Alces alces), pronghorn antelope (Antilocapra
americana), Rocky Mountain bighorn sheep (Ovis canaden-
sis canadensis), mouflon (Ovis musimon), mountain goats
(Oreamnos americanus), and a blackbuck (Antilope cervi-
capra), have been in contact with CWD-affected deer and
elk or have resided in premises in which CWD had occurred
and have not developed the disease [25]. Cattle, sheep and
goats that have resided in research facilities together with
CWD-affected animals for prolonged periods or under field
conditions did not develop the disease. These  observations
of apparent cross-species resistance are supported by molec-
ular studies of [13] and in vivo studies of [8]. 

Several experimental studies to transmit CWD have been
conducted, most by intra-cerebral (IC) inoculation. While
such studies provide information on susceptibility to the
most efficient means of interspecies transmission, they do

not inform on interspecies susceptibility by natural routes of
transmission. For the latter oral or other possible natural
exposure route studies are considered the most appropriate.
On-going research on the species barrier is indicating that
there is a substantial biological barrier to transmission of
CWD from deer to cattle. Preliminary data from experi-
ments in progress in the USA indicate that only a few calves
develop disease after challenge with CWD pathogen from
affected mule deer using the intra-cerebral(IC) inoculation
route of transmission. Cattle have been inoculated orally
with a brain tissue pool from CWD-affected mule deer at the
University of Wyoming and have not developed any evi-
dence of transmission more than five years following expo-
sure. These studies are scheduled to run for ten years. In
addition, bovine calves have been orally inoculated with
CWD brain tissue pools from mule deer and from elk; these
calves are being sequentially necropsied and results are not
yet available (Williams, pers comm).

Cattle living in close contact with infected deer and elk
have not developed the disease during the first five years of
a ten-year study.  Twenty-four cattle were housed with resi-
dent deer and elk with endemic CWD, in two wildlife
research facilities in Wyoming and Colorado. These studies
started in 1997 and to date there is no evidence of transmis-
sion of CWD to cattle through contact. Control deer have all
succumbed to CWD. Brains from cattle over five years of
age and from different ranches within an enzootic area of
CWD were examined with H&E and IHC stains and all were
found to be negative (Gould, pers. comm).

Kaluz et al. [4] and O�Rourke et al. [10], indicated that
the sequences of the prion protein gene are very similar
between certain cervidae. Thus, it is possible to derive a
conclusion from a specific study on one of these species.

Polymorphisms of the normal PrP gene influence suscep-
tibility to infection and disease phenotype. In Rocky Moun-
tain elk, sequence analysis of the PrP gene showed only a
single polymorphism; one amino acid change (Met to Leu)
at codon 132. It was found among 43 genotyped free-rang-
ing and farmed Rocky Mountain elk that were positive for
CWD, homozygous for PrP codon 132-Met (M/M) were
over-represented when compared to unaffected control
groups. In the same group, several heterozygous M/L were
positive. Positive elk with the homozygous codon 132 L/L
were not found [10].  Research is continuing into the influ-
ence of genetics on susceptibility; there may be an associa-
tion between PrP genotype and resistance in elk but this has
not been recognised [10]. A phylogenetic analysis suggested
that cattle and mule deer have converged with great apes
including humans in key areas of their prion protein [6].  It
is, therefore, difficult to draw specific inferences from these
data but such studies provide indications as to species in
which the PrP gene should be examined in more detail.

A recent report described CJD in �unusually young
patients who  consumed venison�, and although epidemio-
logical and molecular biological investigation failed to
show a convincing link between exposure and disease, the
conclusion that these patients were most likely cases of spo-
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radic CJD must be weighed against the fact that we do not
know what CWD in humans would look like - it might look
like sporadic CJD, or vCJD, or might have distinguishing
characteristics unlike either form of disease.

There is epidemiological and biological strain typing evi-
dence that the occurrence of spongiform encephalopathies
in closely related wild ungulate species held in British zoo-
logical collections contemporaneously with the epidemic of
BSE were due to food borne exposure to the BSE agent via
contaminated proprietary ruminant feedstuffs. Such cases
occurred only in species within the family Bovidae (subfam-
ilies bovinae and hippotraginae) [5] and a considerably
greater range of species, not only within the order Artiodac-
tyla, but across several other orders, was exposed to feeds
containing animal proteins. Within the Artiodactyla, an esti-
mated 62 species were held in British zoos in 1989 [5] and
undoubtedly this included members of the family Cervidae.
The extent to which such species were exposed to commer-
cial feedstuffs or supplements at the time is not known, but
the practice was commonplace.

DISEASE TRANSMISSION

There is considerable evidence that CWD is both infec-
tious and contagious but specific details of its transmission
remain as yet to be determined. However, historically the
epidemiology of CWD does not support its being a feed-
borne disease like BSE, associated with rendered ruminant
meat and bone meal (MBM). Evidence for this includes (1)
the observations that captive cervidae without records of
being fed with animal-protein also succumbed to the disease
and (2) free-ranging animals are unlikely to have access to
compound feed stuffs. 

Lateral transmission, compounded by animal move-
ments, is the most important factor in spread of CWD. Indi-
rect transmission via environmental contamination may
play a role in natural dynamics and persistence of the dis-
ease and thus exacerbate the spread of the disease, and may
present an obstacle to eradicating CWD from infected pre-
mises. 

Observational studies suggested that lateral transmission,
similar to that experienced in scrapie epidemics, occur in
CWD and is the most important factor impacting the spread
of the disease [9, 25].  The presence of the CWD agent in
lymphoid tissues of the alimentary tract suggests that the
agent may be shed through the alimentary tract (feces and
saliva).  Contaminated pastures used by captive cervidae
appear to have served as sources of infection in some CWD
outbreaks. The potential role of invertebrate and/or verte-
brate reservoirs in the spread of CWD warrants further
study, as does the influence of weather conditions on disease
persistence, especially in free-ranging populations. Rapid
increases in prevalence within captive herds suggest trans-
mission may be quite efficient, at least at a local level.
Recently four Saskatchewan elk farmers were advised not to
grow grain or raise livestock on certain parts of their land
since it may harbor CWD. Restocking pastures after leaving

them clear for more than ten years was no guarantee for
complete removal of possible contamination and sentinel
programs were initiated to test these pastures.

There is less evidence for the existence of maternal trans-
mission but because this cannot be distinguished from the
high component of lateral transmission, it is not possible to
exclude it.  Placentomes, ovaries and fetal tissues from two
mule deer in term pregnancy were examined with IHC and
PrPCWD was not detected [17], in contrast to the finding of
PrPSc in pregnant domestic sheep with scrapie [19]. Tuo et
al. [19] demonstrated that accumulation of PrPSc in uterine-
placental epithelial cells in the placentome was determined
by the pregnancy status of scrapie-infected ewes. The distri-
bution of PrPSc plaques in placentomes showed a tendency
toward increased size and number of placentomal PrPSc

plaques from the endometrial stalk (maternal side) to chori-
onic plate (fetal side). In any case, maternal transmission
alone is unlikely to sustain epidemics of CWD [7].

Both sexes and a wide range of age classes of animals can
be affected, underscoring the likely importance of animal-
to-animal (lateral) transmission in sustaining epidemics.
Both intra- and inter-specific transmission (e.g., mule deer/
white-tailed deer, elk/white-tailed deer) probably occurs.
The infectious period is unknown but it appears likely that
PrPCWD shedding is progressive through the disease course.
The presence of PrPCWD at the beginning of the incubation
time in alimentary tract associated lymphoid tissues sug-
gests that shedding may take place early on [16]. 

THE ORIGIN OF CWD

There is no epidemiological evidence that would suggest
the origin of CWD. As indicated above, there is no evidence
to support a feed-borne common source origin of CWD.
Hypotheses as to the origin of the disease might include:

1) Infection of deer by a strain of scrapie that has adapted
to cervidae [23].

2) A genetic form of TSE arising in deer, with subse-
quent natural transmission.

3) Exposure to a currently unknown TSE, expressing the
possibility, borne particularly out of the infancy of the
study of diseases of wildlife, that there could be unde-
tected TSE or prion diseases in other species.

4) A spontaneous conformational change of the prion
protein occurring in mule deer, with subsequent trans-
mission to other deer and to elk.

None of these hypotheses provide a particularly plausible
explanation but further consideration of the evidence
against a sheep scrapie origin is necessary. Given the
endemic occurrence of scrapie in North America, a scrapie
origin might be considered the commonly accepted theory,
but even this has substantial counter arguments. Scrapie in
sheep has an almost world-wide distribution and is present
in many countries that harbor free-ranging deer but CWD
has not been reported in deer populations of countries out-
side of North America. Although CWD transmits to goats
[25] and to sheep  [3] by IC inoculation, the incubation
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period (more than six years in goats) produced suggests a
large species barrier and this is not what might be expected
if the agent were originally a sheep scrapie agent strain. In
addition, biological strain-typing in inbred mouse strains
has shown that the CWD agent differs from the BSE agent
and from strains of scrapie tested thus far)[2]. Lastly, com-
parisons of abnormal PrP glycoform patterns from CWD-
affected deer and elk, and  scrapie-affected sheep and cattle
did not provide reliable indications of TSE infections of
common origin among the species studied [12].

DIAGNOSIS

Clinical signs of CWD are not specific. A consistent clin-
ical sign of CWD in deer and elk is progressive weight loss.
Behavioral changes also occur in the majority of cases,
including decreased interactions with other animals, listless-
ness, lowering of the head, drooping ears, blank facial
expression and repetitive walking in set patterns. In elk,
behavioral changes may also include hyper-excitability, ner-
vousness, ataxia and head pressing. Free-ranging, CWD-
affected elk may lose the fear of humans. Affected animals
continue to eat grain but may show decreased interest in
hay. In deer and elk polydipsia and polyuria also commonly
occur. Excessive salivation and grinding of the teeth are also
observed. The clinical disease is progressive and always
fatal.

In captive herds experiencing a new outbreak of CWD,
there is frequently a history that includes sporadic cases of
prime-aged animals losing condition, being unresponsive to
symptomatic treatment and dying from aspiration pneumo-
nia. This pneumonia, presumably caused by difficulty in
swallowing and by ptyalism, may lead to misdiagnosis of
the condition if there is not histological and/or immunohis-
tochemical examination of nervous or/and lymphoid tissues.
�Sudden deaths� following handling also have been
reported as the index cases in some situations as have
unusual traumatic losses. 

Most cases of CWD occur in adult animals. The majority
of CWD-affected animals are 3�5 years of age. The oldest
elk with CWD was >15 years old. The clinical course of
CWD varies from a few days to approximately a year, with
most of animals surviving from a few weeks to three or four
months. Caretakers familiar with individual animals often
recognize subtle changes in behavior well before serious
weight loss occurs.

Differential diagnoses include mineral deficiencies that
lead to neurological symptoms in deer and elk (e.g. fading
elk syndrome, listeriosis, and copper deficiency).

Evidence of non-clinical CWD infection has been seen in
deer fawns and elk calves by about six months of age
(Spraker, Pers comm). The youngest naturally-infected
mule deer diagnosed with clinical disease was 17 months of
age. CWD has been diagnosed in a 24-month-old Rocky
Mountain elk [1]. 

Gross lesions seen at necropsy reflect the clinical signs,
primarily emaciation. Aspiration pneumonia, which may be

the actual cause of death, is also a common post-mortem
finding in animals affected with CWD. 

LABORATORY TESTING

On microscopic examination, spongiform lesions of
CWD in the central nervous system resemble those of other
TSE's. Lesions are usually found in several nuclei in the
medulla oblongata, pons, mesencephalon and telencephalon
in clinically-affected animals [24, 18]. The parasympathetic
vagal nucleus in the dorsal portion of the medulla oblongata
at the obex is the most important site to be examined for
diagnosis of CWD, especially in apparently clinically nor-
mal animals [11, 17].

Immunostaining of tissues using PrP antibodies can dem-
onstrate disease specific prion protein in the brain, palatine
tonsils, visceral and regional lymph nodes, Peyers patches
of the small intestine, lymphoid tissue of the large intestine,
and the spleen of affected deer. Immunohistochemistry
(IHC) currently used as the �gold standard� in testing for dif-
ferent TSEs, is also used to test brain tissue for the presence
and accumulation of PrPCWD, the protein marker used to
diagnose CWD.  The area of the brain used for testing (para-
sympathetic vagal nucleus of the medulla at the obex) is crit-
ical and if the correct area of the brain is not tested, this must
be considered. Testing of both brain and lymphoid tissue is
preferred.

The current rapid tests used for BSE in Europe are being
evaluated for their usefulness as screening tests for CWD
[14]. The Bio-Rad CWD ELISA test used on lymph node
tissue has recently been licensed in the US for mule deer, elk
and white-tailed deer. The IHC and Bio-Rad ELISA both
provide reliable results in testing for CWD. The latter test
was used in some veterinary diagnostic laboratories on
samples from Colorado and Wyoming. To date, slightly
over 27,000 tests in 25,000 animals with approximately 200
positive animals (mule deer, elk and white-tailed deer) have
been run using the Bio Rad ELISA for free-ranging cervidae
surveillance.

Tonsillar biopsies have been assessed for the diagnosis of
CWD in live animals [20, 28]. This technique is useful for
the pre-clinical diagnosis of CWD in farmed live mule deer
and white-tailed deer. PrPCWD accumulates in tonsillar and
lympoid tissues in an early stage of the infection and can be
detected with IHC 2 to 20 months before a CWD-related
death and up to 14 months before the onset of  clinical signs
of CWD. These studies suggest that tonsillar biopsy is a
valid method for detecting CWD in live deer during incuba-
tion stage, and may be used as an ante-mortem and pre-clin-
ical diagnosis and as an adjunct management tool. This
technique is currently being evaluated as a practical man-
agement tool under field conditions (i.e. involving the cap-
ture, anaesthetic and biopsy of wild deer) [28].

A third eyelid test used in sheep for the diagnosis of
scrapie was examined for the pre-clinical identification of
infected animals [10].  This approach, however, does not
seem feasible in deer and elk due to the very limited amount
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of lymphoid tissue associated with the third eyelid in these
species (Miller and Spraker, unpublished data).

SURVEILLANCE AND SURVEY SYSTEMS

During the last 10�15 years, several wildlife and animal
health agencies have initiated a series of surveys that
include hunter-killed and -targeted sampling areas as well as
deer and elk farms for the purpose of determining the extent
of the infection in free-ranging and farmed cervidae. These
surveys were mainly focused in the states of Colorado and
Wyoming and to some extent on selected elk and deer farms
across the USA and Canada. Most of these surveys, how-
ever, were initiated as a reaction to a reported case with the
focus on determining the prevalence instead of a being part
of a planned surveillance system.

These surveys have identified CWD cases in free-ranging
mule deer in Wyoming, Colorado, Nebraska, South Dakota,
and New Mexico. The disease has also been found in free-
ranging elk in Wyoming, Colorado, and South Dakota. Sim-
ilarly it has been found in free-ranging white-tailed deer in
Wyoming, Colorado, South Dakota, Nebraska, Wisconsin,
Illinois, and Utah.  With continuing and planned levels of
these surveys the distribution and level of prevalence may
change over a period of only a few months.

In addition, CWD has been diagnosed in farmed elk herds
in a number of states in the United States and in two Cana-
dian provinces. The current US national surveillance plan
for farmed cervidae herds includes:

1) Mandatory death reporting.
2) CWD testing of all animals, except calves, which are

slaughtered or die on the affected premises.
3) Individual animal identification and annual census.
Surveillance for CWD in US farmed elk began in 1996

and has been a cooperative effort involving state agriculture
and wildlife agencies, the U.S. Department of Agriculture's
(USDA), and Animal and Plant Health Inspection Service
(APHIS). Farmed cervidae surveillance has been increasing
each year since 1997 and will become an integral part of the
USDA program to eliminate CWD from farmed elk.  The
farmed cervidae surveillance program and the surveillance
program for wildlife are interdependent.  Particular aspects
of surveillance programs depend upon conditions in each
state. For areas with known CWD infections, estimates of
disease prevalence can be used to judge the effectiveness of
management actions and to evaluate disease dynamics in the
context of ecological research questions. Surveillance activ-
ities are also needed to satisfy public and management infor-
mation needs. The CWD-positive elk herds in the United
States include South Dakota, Nebraska, Colorado, Okla-
homa, Kansas, Montana, and Minnesota. CWD has been
also diagnosed in farmed white-tailed deer in Wisconsin.

In late 2002, the Colorado Division of Wildlife in cooper-
ation with the Colorado Department of Agriculture and Col-
orado State University initiated a planned surveillance as a
model for hunted  cervidae in Colorado for CWD. The rapid
screening test (BioRad ELISA) was applied on a volunteer

basis to screen more than 25,000 samples from Colorado elk
and deer. The IHC was used as a confirmatory test for those
samples testing positive by screening. Findings from this
survey will be available soon.

In Canada, CWD has been diagnosed in deer or elk on at
least 40 game ranches in Saskatchewan and in farmed
white-tailed deer on one ranch in Alberta (since 1996). Of
these, 95% of infected elk herds had only a few (1-3)
infected animals as diagnosed by IHC on the brain. Most
(91%) elk diagnosed with CWD were at a pre-clinical stage.
Approximately 65% of infected herds in Saskatchewan had
a prevalence of infection less than 5%. While animals under
12 months of age have been diagnosed with pre-clinical
infection by IHC, the youngest elk diagnosed with clinical
CWD was 17 months old. Canadian veterinary services con-
sider that the incubation period for CWD is 16-36 months,
with a mean of 22 months. With elk, as with deer, animals of
all ages and both sexes have been found infected with CWD
and no bias has been evident.

Until 2000, there was no active surveillance for CWD in
Canada. The government is in the process of conducting ret-
rospective inspections of all farms that have imported ani-
mals from the United States, with emphasis on those farms
where imported animals died within three years of importa-
tion.  Provincial Government surveillance has provided
valuable information on CWD. A voluntary national CWD
certification program was recently introduced to provide
access to herd replacements of known ('certified') CWD sta-
tus and to meet the requirements of trading partners. Subject
to conditions, herds that have been enrolled in voluntary
CWD certification programs can enter the federal program
at higher entry level status.

There is no published information on the possible occur-
rence of, or surveillance for, TSEs in cervidae species on the
European continent. Throughout the world (particularly in
Europe, North America and Australia), pathological exami-
nations will have been carried out on numerous species of
deer that have died in, or have been culled from zoological
collections. In many cases, this will have included histo-
pathological examination of the brain.  None of the cases
from Europe, Australia, and New Zealand have indicated
such disease. 

Several zoological gardens and wildlife research insti-
tutes were contacted for further information on surveillance
of cervidae. From data received, it is concluded that cur-
rently minor surveillance activity is on-going or planned for
CWD in cervidae.

CONTROL STRATEGIES

Control measures in general include prevention of intro-
duction, notification of the disease, control or ban on move-
ments, quarantine, eradication of affected herds, and
compensation, and measures to prevent/stop the spread from
free-range to farmed animals (and vice versa). Because of
the commercial aspect of game ranching, animals were
commonly moved across the US and Canada. Recently,
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laws have been passed to prevent the movement of these
captive animals across state lines. Some states will not allow
any parts of animals into their state, if the origin of the meat/
tissue is from an area in which CWD is known to occur.

There is also some natural movement of deer and elk
across state lines. Knowledge of herd management, preva-
lence of CWD, and susceptibility factors may provide addi-
tional support for efficient controls. For example, it can be
predicted that a hierarchy of prevalence is likely among the
species (white-tailed deer>mule deer>elk) given that white-
tailed deer are more social and found at higher densities.

Several states in the USA have recently banned or
restricted the importation of deer species, including North
Carolina, Michigan, Vermont, Tennessee, Texas (March
2002), Nebraska, Wisconsin, New York, Colorado, and Ari-
zona. In New Mexico, upon recognition of the disease in
free-ranging mule deer, the state immediately stopped any
importation of deer or elk. Following the screening of herds,
herd certification may be an option.  However, given the
limited knowledge on the incubation of the disease and its
variation in clinical presentation, it is likely to take as long
as five years of surveillance of all juvenile and adult mortal-
ity before a farmed herd may be certified as being free from
CWD. The United States FDA Center for Veterinary Medi-
cine announced in November 2002 a proposed policy on
rendering tissues from cervidae from CWD-positive areas
or herds.

Key elements of the Canadian eradication for farmed and
captive cervidae are as follows:

1) CWD is reportable under the Federal Health of Ani-
mals Act (since 2001).

2) The finding of an infected animal (confirmed by IHC
in the government laboratory) triggers a series of
events :
a) Imposition of quarantine on all animals and animal

products at the affected farm.
b) Slaughter of all cervidae. 
c) Testing of all adult cervidae in a government labo-

ratory.
Since the eradication program commenced in February

2000, the Canadian government has slaughtered approxi-
mately 8,300 farmed elk on the affected farms (40 in
Saskatchewan and 1 in Alberta) and tested 7,153 adult ani-
mals (99 % elk) and has detected a total of 230 elk infected
with CWD to date. It has cost the federal government 33
million (Canadian) to compensate the farmers (Peart, pers
comm).

ECONOMIC IMPACT

It is obvious that there has been a significant impact on
the North American farmed cervidae industry from CWD
but the total effect is difficult to quantify. There has been
some influence, bearing, consequence, and repercussions on
the sale of hunting licenses in different US states (e.g. Wis-
consin). Public awareness  has been raised by multiple

forms of outreach by many agencies. A huge cost is
involved in the compensation of Canadian farmers where
animals were eradicated on CWD-positive farms. The cost
of quarantine of farm and grassland in an attempt to reduce
the environmental contamination following CWD in a
farmed herd is difficult to quantify. CWD has also had a
major impact on the deer and elk farming industry. Elk are
raised for the production of antler velvet and meat and for
trophy hunting. About 70% of velvet antler was formerly
exported to South Korea. In the course of Canadian eradica-
tion activities and the detection of an increasing number of
cases in 2000-2001, some trading partners closed their mar-
kets to Canadian cervids and cervid products, including
semen, embryos and velvet.  It is difficult to determine the
total economic impact of this market closure.

FOOD AND FEED SAFETY AND HUMAN AND 
ANIMAL RISKS

There is no evidence that CWD can be transmitted to
humans consuming meat or handling infected cervids or
their products, however this possibility cannot be ruled out.
The World Health Organization recommends that people
not consume animal products from any animal infected with
a TSE disease and public health policies in Canada and the
US are consistent with this directive. In North America,
some health officials advise hunters not to consume meat
from animals known to be infected with the disease. In addi-
tion, they suggest hunters take simple precautions when
field dressing deer or elk taken in areas where the disease is
found. In the USA, the consumption of meat from CWD-
affected animals is discouraged; however, there is no ban.
So, affected meat probably has been consumed for decades
in Colorado and Wyoming. In Canada, all adult cervidae
slaughtered under commercial arrangements in the prov-
inces of Saskatchewan, Manitoba, and Alberta are tested for
CWD and carcasses are only released upon receipt of a neg-
ative result. Offal  may be disposed off by incineration or
deep burial before test results are known. Once a farmed
cervidae is diagnosed with CWD, the infected animal and all
cervidae exposed to positive animals are destroyed and the
carcasses disposed of by incineration or deep burial. Antler
velvet from test negative animals in the herd is released
from official control.

Recently, the United States' Center for Disease Control
(CDC) issued a new statement concerning CWD and possi-
ble human infection: �Although it is generally prudent to
avoid consuming food derived from any animal with evi-
dence of a TSE, to date, there is no evidence that CWD has
been transmitted or can be transmitted to humans under nat-
ural conditions�.  However, the CDC has renewed surveil-
lance efforts in order to rule out a link between CWD and
vCJD.  While to date there has been one case of vCJD
reported in US (contracted in the UK), the CDC is working
with ongoing investigations in Wyoming and Colorado to
track cases of CJD or suspected CJD.
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CONCLUSION

CWD is spreading and may have the potential to infect
humans. It is not known whether CWD exists undetected
outside North America. Its unique and troubling feature is
that unlike scrapie and BSE, it occurs in both captive and
wild ranging animals, which poses enigmas both for under-
standing the means by which it is transmitted from animal to
animal, and for devising strategies to prevent its spread.
When diagnosed in captive animals, herds can be culled or
entirely destroyed, but this strategy cannot be used for ani-
mals in the wild.

Although CWD presents more of a problem to individu-
als (hunters, for example) than to general public health, indi-
vidual infections could have public health consequences
similar to those of vCJD:  clinically healthy individuals har-
boring the infection during its incubation period could pos-
sibly transmit disease via cross-contamination of surgical
instruments or blood donations, and after death from unsus-
pected disease, their bodies could be harvested for organ
donations. Without the ability to establish a diagnosis of
human CWD infection, or knowledge of the presence or
absence of infectivity in peripheral body tissues and blood,
the potential for human risk will continue to depend solely
on epidemiological inference.

Another potentially dangerous situation would arise if
CWD were to find its way into non-cervid animal species. In
particular, if CWD were to be introduced and become
endemic in livestock species such as sheep and cattle, the
animal and human food chains could be put at the same kind
of risk as what occurred with BSE. We know that sheep and
cattle can be experimentally infected with CWD by intrace-
rebral inoculation, and tests are ongoing to determine if oral
dosing with CWD brain tissue, or close contact with CWD-
infected deer, can transmit disease to cattle.

Although food chain infections would require a series of
breakdowns in the system of precautionary measures
already taken to prevent a BSE outbreak, including the ban-
ning of most mammalian protein for use in ruminant feed,
the potential for human error is a real and unpredictable fac-
tor.
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Original Article

Modifying Elk (Cervus elaphus) Behavior With
Electric Fencing at Established Fence-Lines to
Reduce Disease Transmission Potential

JUSTIN W. FISCHER, United States Department of Agriculture, Animal and Plant Health Inspection Services, National Wildlife Research Center,
4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA
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Center, 4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA

ABSTRACT Direct and indirect contact through fences at cervid farms with only a single perimeter fence
may play a role in transmission of diseases such as chronic wasting disease or bovine tuberculosis
(Mycobacterium bovis). We report a case study examining effectiveness of a baited electric fence, as an
addition to an existing single woven-wire fence (2.4 m high), for altering behavior and reducing fence-line
contact between elk (Cervus elaphus). We used a video-surveillance system to monitor one 20-m-long test
fence at an elk ranch in north-central Colorado, USA from 2006 to 2007.We conducted 26 trials (11 without
electric fence during 48.2 total cumulative days and 15 with electric fence during 63.7 days) with different
levels of motivation for contact between groups of elk separated by the test fence. We documented 426
contacts between elk (direct transmission risk) or the woven-wire fence (indirect transmission risk) during
trials without the electric fence.We documented 0 contacts between adult elk or the woven-wire fence during
trials when the electric fence was in place. During our case study, 24 of 25 elk exposed to the electric fence
were completely deterred. We emphasize that our approach targets behavior modification of farmed
elk routinely exposed to the electric fence, not wild elk that may occasionally approach from the outside.
Our results suggest that adding a baited electric fence inside an existing woven-wire–fenced enclosure
has potential to provide a cost-effective means to minimize contacts between farmed and wild elk.
� 2011 The Wildlife Society.

KEY WORDS Cervus elaphus, chronic wasting disease (CWD), disease transmission, electric fence, elk, fence-line
contact.

Chronic wasting disease (CWD;Williams 2005) and bovine
tuberculosis (TB [Mycobacterium bovis]; Clifton-Hadley
et al. 2001) are global threats to farmed and wild cervids.
Chronic wasting disease is a fatal, transmissible spongiform
encephalopathy (Williams and Young 1992, Miller and
Williams 2004, Williams 2005) that appears to be trans-
mitted directly from animal to animal (Miller et al. 1998,
Miller and Williams 2003, Miller and Wild 2004) and
indirectly through environmental routes (Williams et al.
2002, Miller et al. 2004). Bovine tuberculosis is a bacterial
disease that can be transmitted directly either by oral and
respiratory routes, or indirectly through environmental
routes (Clifton-Hadley et al. 2001; Mackintosh et al.
2002; Palmer et al. 2003, 2004). Social interactions by cervids
through fences and contact with fences, involving transfer of

saliva, could facilitate transmission of CWD (Williams et al.
2002,Williams andMiller 2003) and TB (Rhyan et al. 1995)
between farmed and wild populations.
The farmed-deer breeding industry has been reported as

the ‘‘fastest growing industry in rural America,’’ (Anderson
et al. 2007:4). There are an estimated 7,828 cervid farms in
the United States, which generate US$652 million of
economic activity for the Texas, USA economy alone
(Anderson et al. 2007). However, farmed cervid facilities
and transport of animals between facilities have been impli-
cated in transmission of diseases including CWD and TB
(Rhyan et al. 1995, Williams et al. 2002, Argue et al. 2007).
Of course the risk of disease transmission exists not only from
farmed to wild cervids, but also from wild to farmed cervids
(Buck 2002, Demarais et al. 2002, Diez et al. 2002).
Managing against transmission of diseases between farmed
and wild cervids through biosecurity measures (i.e., fencing,
vaccination, population management, etc.) should be of
utmost importance to cervid farm owners and natural
resource managers.
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Fencing is the most logical measure to prevent contact
between farmed and wild animals (Ward et al. 2009) and
there is an implicit assumption that reducing contact rates
will reduce risk of disease transmission. Single woven-wire
fences (WWFs; 2.4–3.0 m in ht) are the standard fence type
at farmed cervid facilities (Demarais et al. 2002). A single
WWF allows direct contact between farmed and wild cervid
populations through the fence; thus, potential for disease
transmission exists (VerCauteren et al. 2007). However,
VerCauteren et al. (2007) documented no contacts by elk
or deer through double WWFs (separated �1 m) or a single
WWF paralleled by a 3-strand electric fence (0.6 m inside
WWF). VerCauteren et al. (2007) was not designed to
evaluate fence type, but results suggested that an offset
electric fence used in conjunction with a single WWF
may reduce or potentially eliminate contact between farmed
elk and wild cervids.
Although research has shown use of electric fencing can

effectively control movements of cervids (Hygnstrom and
Craven 1988, Karhu and Anderson 2006, VerCauteren et al.
2006, Webb et al. 2009), effectiveness of coupling an
electric fence with an existing WWF to reduce fence-line
contact has not been explored. Our goal was to assess poten-
tial for a simple baited electric fence, offset from an existing
2.4-m-tall WWF, to alter elk behavior and reduce the
number of contacts with fences and between elk on opposite
sides of fences. Our specific objectives were to assess whether
presence of the electric fence reduced elk–elk and elk–WWF
contact rates during scenarios where individuals and groups
of elk were separated from herd-mates and to measure elk
behavior toward the electric fence.

STUDY AREA

Our study took place on a privately owned elk ranch
in Larimer County, Colorado, USA between August 2006
and October 2007. Elevation and annual precipitation
averaged 1,800 m and 38.43 cm, respectively. Total fenced
area was 7 ha, with multiple interior pens. Mature ponderosa
pines (Pinus ponderosa) were scattered in the enclosure, with
little other natural vegetation.

METHODS

Interior Pen Design
We chose 2 interior pens that shared a commonWWF (2.4-
m high and 85-m long) for our evaluation (Fig. 1). We
installed a second 2.4-m-high WWF parallel to and
1.2 m from the existing WWF along 65 m of the WWF.
The remaining section (20 m long) was not double-fenced
and was evaluated either alone during control trials or
with our experimental electric fence (EF; ElectroBraidTM

Fence Limited, Yarmouth, Canada) during EF treatment
trials. Elk on the EF side (pen A; Fig. 1) constituted our test
group and elk in pen B served as attractants. We outfitted
adult females (>24 months old) with alphanumeric collars
(ID) for identification in video. We did not collar elk
calves (<12 months old) or adult males (>24 months
old); adult males were individually identifiable by unique

antler characteristics.We positioned the EF, which consisted
of 2 energized strands of polyester-fiber rope with inter-
twined copper wires, 1 m from the WWF and 0.74 m and
1.48 m above ground. The EF was powered by a 110-V
energizer (Power Wizard1 model 18000; Power Wizard,
Inc., Streetsboro, OH) that was checked weekly and pro-
duced a pulsed energy output (18 J) between 8 kV and 9 kV.
Wooden and fiberglass posts (end and in-line, respectively),
spaced 6.6 m, supported the EF with plastic insulators. Elk
in both pens had ad libitum access to feed and water through-
out the study. Care and use of all elk associated with
our fence-line experiments were approved by the National
Wildlife Research Center (NWRC) Animal Care and Use
Committee (NWRC study protocol QA-1360).

Video-Surveillance System

Wemonitored the test section of fence with 4 infrared-video
cameras (Sony1 model PRO120HL; Sony Corporation,
Tokyo, Japan) linked to a digital-video recorder (DVR;
V-MAX Series, Kevis1, Inc., Dongan-gu, Korea). The
cameras operated continuously on a 110-V power supply
and the DVR recorded data when motion was detected
within the cameras’ field-of-view. We mounted cameras
3 m above ground and 5 m apart on wooden posts. We
aimed cameras downward and oriented them in the same
direction to monitor both sides of the EF and WWF test
section (Fig. 1).

Figure 1. Layout (not drawn to scale) of test-fence area and video surveil-
lance system examining efficacy of an electric fence to reduce contact along
fence-lines by farmed elk in north-central Colorado, USA. Cameras were
orientated in the same direction to yield continuous coverage of the test-
fence area. We monitored the test-fence area between August 2006 and
October 2007.
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Study Design

To evaluate effectiveness of the EF under different situations
or motivation levels, we conducted trials in 8 scenarios:
rutting adult males separated from adult females (scenarios
1 and 2), mixed age–sex groups (excluding ad M) separated
from other group members (scenarios 3–6), and mixed age–
sex groups (excluding ad M) separated from other group
members with supplemental grain (HonorTM Elk All Pro
Concentrate Techni-Breeder; Land O’Lakes Purina Feed
LLC, Shoreview, MN) distributed along the WWF in both
pens along the test section to encourage elk to aggregate near
the test section (scenarios 7 and 8; Table 1). Within each
scenario we explored multiple elk–pen combinations and
within most scenarios we conducted similarly configured
trials with and without the EF. The exceptions were
scenarios 3–6, where logistical problems prevented similarly
configured trials with and without EF. However, scenario 3
provides a general indication of contact rate without EF for
comparison with scenarios 4–6. Each trial was a control
(EF absent) or treatment (EF present). Chronologically,
control trials of scenario 1 and then 3 preceded EF-treatment
trials of scenario 1. Thereafter scenarios 4–6 occurred in
order and we sequentially inter-mixed control and treatment
trials in scenarios 7 and 8. Scenario 2 occurred last.
We began EF treatment trials by coating both strands of

the EF with molasses (prior to introducing elk to pen A),
hypothesizing that elk would investigate this novel sub-
stance, receive a shock to their oral–nasal region, and be
effectively deterred (Porter 1983, Hygnstrom and Craven
1988, Jordan and Richmond 1992). Duration of individual
trials was approximately 4 days (range ¼ 3–7 calendar days).
We defined direct contacts as when elk in pen A touched elk
in pen B through the WWF; elk behavior defined as direct
contact included everything from nose-to-nose contacts to
sparring. We defined indirect contacts as when elk in pen
A touched the WWF. Elk mouth and lick wire fencing,
depositing saliva and potentially disease agents; thus, indirect
contacts could contribute to risk of transmitting disease
between elk on opposite sides of a fence. For each contact
(EF, WWF, or direct) we documented date and time; if only
contact with WWF or the EF, then elk ID; if direct contact
through WWF, then elk IDs of individuals involved.

Study Analysis
We calculated a mean daily contact rate and amean daily per-
capita (elk in pen A) contact rate for each trial and for
each extant scenario � treatment combination based on
direct and indirect contacts, combined. Mean daily contact
rate ¼ (total contacts/trial) � (24 hr/day)/(total hr/trial)
and per-capita mean daily contact rate ¼ (mean daily
contact rate)/(no. of elk in pen A). We also calculated mean
time to EF contact to document how elk behavior toward the
EF changed over time. Mean time to EF contact ¼ [

P
(EF

contact date and time � start of EF trial date and time)]/
total EF contacts. Trials were not strictly independent
because individual elk were used in multiple trials; therefore,
we report only descriptive and graphical results of individual
trials.

RESULTS

No Electric Fence
We observed 133 direct and 293 indirect contacts between
elk in pen A and elk in pen B or the WWF, respectively,
during trials without the EF. We observed an average of 7.8
contacts/day (12.0 total days for 3 trials during autumn 2006)
between a rutting adult male in pen A and either elk in pen
B or the WWF (scenario 1; no EF; Fig. 2). All 11 direct
contacts with the rutting adult male during these trials
involved adult females, never calves. We observed, on aver-
age, 4.7 contacts/day (9.7 total days for 2 trials during
autumn 2007) when we placed a rutting adult male in pen
A and a rutting adult male in pen B along with adult females
and calves (scenario 2; no EF; Fig. 2). The adult male in pen
Amade 4 direct contacts with elk in pen B during these trials;
3 with adult females and 1 with a calf.
We observed an average of 4.8 contacts/day (8.7 total days

for 2 trials) when we randomly split adult females and calves
into 2 groups and allocated them to pens A and B (scenario 3;
10 or 13 elk/trial to pen A; no EF; Fig. 2). Mean contact rate
on a per-capita basis was 0.4 contacts/day. Seventeen direct
contacts occurred; 14 between adult females and calves and
3 between adult females. We observed 18.8 contacts/day
(7.9 total days for 1 trial) when there were 12 elk in pen
A plus sweet feed (scenario 7; no EF; Fig. 2), which was

Table 1. Descriptions of scenarios used to evaluate a baited electric fence (EF), adjacent to a woven-wire fence (WWF; 1.2 m apart) in Pen A, to prevent direct
contact between elk in pens A and B, and indirect contact consisting of elk in pen A contacting the WWF. All scenarios occurred between August 2006 and
October 2007 in north-central Colorado, USA.

Scenario

Description of elk groups and motivation to breach EF No. of trials

Pen A Pen B EF absent EF present

1 1 rutting ad M 11–12 ad F, 10 calves, 2 yearling M 3 4
2 1 rutting ad M 7 ad F, 10 yearling, 1 rutting ad M 2 4
3 5–6 ad F, 4–6 calves, 2 yearling M 5–6 ad F, 4–6 calves, 2 yearling M 2 0
4 10 calves 11 ad F 0 1
5 5 ad F 2 ad F, 10 calves 0 1
6 2 ad F, 10 calves 5 ad F 0 1
7 2 ad F, 10 yearlings, grain along WWFa 5 ad F, grain along WWFa 1 1
8 5 ad F, grain along WWFa 2 ad F, 10 yearlings, grain along WWFa 1 1

a Highly palatable supplemental grain provided close to each side ofWWF at test section to attract elk.When EF was present in Pen A, grain was between EF
and WWF.
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equivalent to 1.6 per-capita contacts/day. When we placed 5
adult females plus sweet feed in pen A and adult females and
calves in pen B (scenario 8; no EF), we observed 9.6 con-
tacts/day (9.9 total days for 1 trial; Fig. 2) or 1.9 per-capita
contacts/day.

Electric Fence in Place

We exposed 25 elk to our EF, including 6 rutting adult
males, 7 adult females, and 12 calves–yearlings. Twenty-four
of these elk, including all adults, were completely deterred
from contacting elk in pen B or the WWF during EF trials
(63.7 total days).
Rutting adult male and adult female elk attempted to

approach pen B on 14 and 3 occasions, respectively, when
they touched the EF and were successfully deterred. Of
the 4 EF-naive adult males in pen A during scenario 1,
we recorded no contacts with the EF for one adult male,
a single contact with the EF by an antler of another adult
male, and 3 and 4 oral–nasal contacts with the EF for the
other 2 adult males. During scenario-2 EF trials, each of
these previously exposed adult males contacted the EF 1 or
2 times per trial. Only 3 of 7 adult females involved in EF
trials contacted the EF: 1 of 2 adult females grouped with
calves and 2 of 5 adult females segregated from calves.
Scenario 4 was first exposure of 10 calves to the EF, where

all calves were in pen A and 11 adult females were in pen B.
Under scenario 4, calves made 46 attempts at crossing the EF

where they made contact with the EF, of which 30 attempts
were deterred. A single late-born calf walked under the EF
on 16 occasions. All but 2 of these EF contacts occurred
within the first 30 hr of the trial. This calf contacted the
WWF 4 times and an adult female in pen B 2 times
(1.2 contacts/day; 5.0 total days; 10 elk in pen A; 0.12
per-capita contacts/day; Fig. 2). Under scenario 6, these
calves were again exposed to the EF and the same calf walked
under the EF one time and contacted the WWF one time
(0.25 contacts/day; 4.0 total days; 12 elk in pen A; 0.021 per-
capita contacts/day; Fig. 2). We observed only 2 EF contacts
under scenario 6: one by the same late-born calf and one by
an adult female. None of these calves (yearlings by then)
breached the EF under scenario 7.
The majority (58%) of EF contacts by elk occurred in the

first 12 hr of 96-hr trials; 19% of EF contacts occurred in
the first 30 min. Mean time to EF contact, including all
elk age and sex classes, was approximately 18 min. Of the
69 EF contacts observed, 52 involved calves, 14 rutting
adult males, and 3 adult females. The maximum number
of individual EF contacts was by an adult male elk (n ¼ 4).

DISCUSSION

We documented direct and indirect contacts by elk during all
trials without the EF. Daily contact rates were similar for
trials separating rutting adult males from adult females and
calves from their dams without supplemental feed. Daily
contact rates were dramatically greater in 3 of 4 trials when
supplemental feed was used. When viewed on a per-capita
basis, contact rates for rutting adult males were generally
greater than for adult females and calves. Scenarios 1 and
2 occurred during the autumn or when male elk were
demonstrating rutting behavior, which could have led to
increased rates of contact in those trials. Male elk exhibit
multiple rutting behaviors in the autumn (i.e., perineum
licking, muzzling, mutual grooming, sparring; Struhsaker
1967, Geist 2002), which may increase potential of disease
transmission at fence-lines.
Our experimental EF, baited with molasses, modified elk

behavior and eliminated fence-line contact between adult elk
in adjacent pens during our case study. Elk clearly responded
to the presence of the EF by avoiding it, and readily returned
to the WWF test section after removal of the EF. In most
instances, elk approached the EF shortly after we baited
and energized it. Elk investigated the EF with their nose
or tongue, presumably to taste the molasses, and always
received a shock, which elicited a rapid response and often
quick retreat. Electric fencing psychologically deters animals
from crossing because of the negative stimuli (shock) the
animal receives (Porter 1983, Poole et al. 2004, VerCauteren
et al. 2006). Although only 3 of 7 (all individually identifi-
able) adult females exposed to the EF actually contacted it, all
7 were deterred. The 4 adult females that did not contact
the EF may have learned to avoid it by observing negative
behavioral reactions of other elk. A similar socially
learned behavioral response (McKillop and Sibly 1988)
was documented with Eurasian badgers (Meles meles)
exposed to electric fences (Tolhurst et al. 2008). Even the

Figure 2. Mean daily contact rate (a) and mean daily per-capita contact rate
(b) for trials where 2 groups of penned elk were separated by either a single
woven wire fence (WWF) or WWF plus a parallel 2-strand electric fence
(EF) on one side of the WWF in north-central Colorado, USA. Mean daily
contact rates were based on total counts/trial of direct elk-to-elk bodily
contact through the WWF plus elk-to-WWF contact for elk in the EF
pen (pen A), weighted by total hours of camera monitoring/trial and to a
per-capita basis for number of elk in the EF pen. Control (EF absent, bars)
and treatment (EF present, circles) trials are shown chronologically with the
first scenario (S1) occurringAugust 2006 and the last scenario (S2) occurring
October 2007.
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highly motivated calf that repeatedly and successfully
breached the EF apparently learned to avoid it within 2 days
of first exposure, although negative reinforcement to the EF
(i.e., repeated contact with the EF) was required during
second exposure before this calf was reliably deterred.
Fences are a common tool natural resource managers use

to exclude animals from high-value resources, thereby
reducing disease transmission potential, damage to crops
and orchards, automobile and aviation collisions, and
destruction of ornamental plantings (VerCauteren et al.
2006). The use of double fencing has been suggested to
reduce risk of disease transmission between farmed animals
and wildlife (DelGiudice 2002, Wobeser 2002, Bollinger
et al. 2004) and some regulatory agencies require double
WWFs for containing ungulates under certain circumstances
(Demarais et al. 2002). The Wisconsin Department of
Natural Resources (WI-DNR 2008) requires 1 of 3 altern-
atives, depending on enclosure size, for raising white-tailed
deer (Odocoileus virginianus): double fencing of deer farms,
enrollment in the CWDherd status program (singleWWF),
or lethal sampling (single WWF). Double fencing often
implies 2 parallel WWFs �2.4 m high situated 2–5 m apart
(Demarais et al. 2002). The WI-DNR allows an alternative
to 2 parallel WWFs, which is a single solid high fence (lower
2.1 m of the fence covered with solid material that prevents
animals on opposite sides of fence from making visual or
physical contact) in conjunction with a single-strand EF,
either inside or outside the enclosure (WI-DNR 2008).
VerCauteren et al. (2007) reported an on-farm example of
an EF used inside a WWF, where farmed elk were continu-
ously exposed to the EF and, thereby, appeared trained to
avoid it. Similar results were obtained with cattle confined
to small ‘‘training yards’’ that had an offset electric fence
attached inside a conventional 8-wire fence (McDonald et al.
1981). It was assumed that the undersized training yards
increased investigation and frequency of contacts with the
EF, which led to a controlled learning period and also
increased likelihood of cattle observing shock events of
neighbors (McDonald et al. 1981, McKillop and Sibly
1988). We believe placing the EF inside a WWF enclosure
and conditioning resident, farmed elk will be more effective
than trying to condition transient, wild elk to an EF installed
on the outside of a WWF enclosure.
Potential limitations of the EF we evaluated may include

susceptibility to damage by hard-antlered adult males and
vulnerability to breaching by calves. We believe negative
conditioning of adult males by baiting the EF was essential
for reducing potential for hard-antlered males to become
entangled in the EF. Despite this, we observed a few events
where adult males contacted the EF with only their antlers
and were not shocked, and other events when adult males
had antlers hooked on the EF when they made skin contact
and were shocked. Although these incidents did not result
in damage to the EF, similar events could result in EF
entanglement in antlers as shocked animals retreat. We
believe that lowering the bottom EF strand 10–15 cm, or
adding a third strand, could reduce opportunity for calves to
walk under the EF. Electric-fence design modifications to

more effectively deter calves could be considered, though
for chronic diseases like CWD and TB, young animals are
least likely to be infected and shedding infectious agents.
Although it was never a problem during our study, vegetation
should not be allowed to contact the EF, to ensure that
adequate voltage can be sustained. Our study only evaluated
short-term efficacy of the EF; long-term efficacy and
durability of the EF should be assessed in future studies,
along with necessity of prebaiting or periodic rebaiting. An
additional EF treatment only including elk not initially
trained to the EF might also prove informative.

MANAGEMENT IMPLICATIONS

There is little doubt that a well-maintained double WWF
would dramatically reduce direct contact between farmed
and wild cervids, as well as potential for indirect contact
via contaminated WWF, compared to a single WWF.
However, typical woven-wire high fence costs approximately
US$10–15/m (VerCauteren et al. 2006), whereas our EF
cost US$3.53/m (excluding labor and cost of the EF
energizer). During our case study, no adult elk penetrated
our EF during nearly 64 days of trials where EF was present.
Breaches by a single calf were likely preventable by design
modification, but calf–adult-female pairs could also be
temporarily contained inside double WWF until calves are
too big to go under the EF. We have demonstrated potential
for a well-maintained, prebaited EF adjacent to an existing
WWF for reducing contacts between farmed and wild elk.
As with all electric fences, an adequate power supply to the
fencer and voltage to the fence is required. If either of these
2 items are lacking, risk of contact with implications such as
pathogen transmission increases. We also feel that baiting
and training cervids to the negative effects of the EF is vital
to the efficacy of the fence at reducing contact. Further
testing of this concept is warranted before recommending
it for application on cervid farms.

ACKNOWLEDGMENTS

We would like to thank D. and S. White for letting
us conduct this study on their property; M. Meier, T.
Camenisch-Ruby, and H. Van Roekel for assistance with
field work; and R. Lampmen of ElectrobraidTM Fence
Limited for providing EF materials. Reference to trade
names does not imply United States government endorse-
ment of commercial products or exclusion of similar products
with equal or better effectiveness. This study was funded by
United States Department of Agriculture, Animal and Plant
Health Inspection Service, Veterinary Services.

LITERATURE CITED
Anderson, D. P., B. J. Frosch, and J. L. Outlaw. 2007. Economic impact of
the Texas deer breeding industry. Texas A&M University, Agricultural
and Food Policy Center, APFC Research Report 07-3, College Station,
Texas, USA.

Argue, C. K., C. Ribble, V. W. Lees, J. McLane, and A. Balachandran.
2007. Epidemiology of an outbreak of chronic wasting disease on elk farms
in Saskatchewan. The Canadian Veterinary Journal 48:1241–1248.

Bollinger, T., P. Caley, E.Merrill, F.Messier,M.W.Miller,M. D. Samuel,
and E. Vanopdenbosch. 2004. Chronic wasting disease in Canadian

Fischer et al. � Electric Fencing to Reduce Elk Contacts 13

bsmit
Highlight

bsmit
Highlight

bsmit
Highlight

bsmit
Highlight

bsmit
Highlight

bsmit
Highlight

bsmit
Highlight



wildlife: an expert opinion on the epidemiology and risks to wild deer.
Canadian CooperativeWildlife Health Center, Saskatoon, Saskatchewan,
Canada, <http://wildlife.wisc.edu/coop/CWD/Canada-Review.pdf>.
Accessed 1 Aug 2010.

Buck, J. M. 2002. Status and management implications of captive cervid
farming in the Northeast. Transactions of the North American Wildlife
and Natural Resources Conference 67:297–307.

Clifton-Hadley, R. S., C. M. Sauter-Louis, I. W. Lugton, R. Jackson, A.
Durr, and J. W. Wilesmith. 2001. Mycobacterium bovis infections. Pages
340–360 in E. S. Williams and I. K. Barker, editors. Infectious diseases of
wild mammals. Third edition. Iowa State University Press, Ames, USA.

DelGiudice, G. D. 2002. Understanding chronic wasting disease (CWD)
and CWD management planning background. Division of Wildlife,
Minnesota Department of Natural Resources, St. Paul, USA. <http://
files.dnr.state.mn.us/natural_resources/animals/mammals/deer/cwd/
cwdplan2002.PDF>. Accessed 1 Aug 2010.

Demarais, S., R. W. DeYoung, L. J. Lyon, E. S. Williams, S. J. Williamson,
andG. J.Wolf. 2002. Biological and social issues related to confinement of
wild ungulates. The Wildlife Society Technical Review 02-3, Bethesda,
Maryland, USA.

Diez, J. R., M. Gilsdorf, and R. Werge. 2002. The federal role in regulating
alternative livestock operations. Transactions of the North American
Wildlife and Natural Resources Conference 67:289–296.

Geist, V. 2002. Adaptive behavioral strategies. Pages 389–433 in D. E.
Toweill and J. W. Thomas, editors. North American elk: ecology and
management. Smithsonian Institution Press, Washington, D.C., USA.

Hygnstrom, S. E., and S. R. Craven. 1988. Electric fences and commercial
repellents for reducing deer damage in cornfields.Wildlife Society Bulletin
16:291–296.

Jordan, D.M., andM. E. Richmond. 1992. Effectiveness of a vertical 3-wire
electric fence modified with attractants or repellents as a deer exclosure.
Proceedings of the Eastern Wildlife Damage Control Conference 5:44–
47.

Karhu, R. R., and S. H. Anderson. 2006. The effect of high-tensile electric
fence designs on big-game and livestock movements. Wildlife Society
Bulletin 34:293–299.

Mackintosh, C., J. C. Haigh, and F. Griffin. 2002. Bacterial diseases of
farmed deer and bison. Revue Scientifique et Technique, Office
International des Epizooties 21:249–263.

McDonald, C. L., R. G. Beilharz, and J. C. McCutchan. 1981. Training
cattle to control by electric fences. Applied Animal Ethology 7:113–
121.

McKillop, I. G., and R. M. Sibly. 1988. Animal behavior at electric fences
and the implications for management. Mammal Review 18:91–103.

Miller, M. W., and M. A. Wild. 2004. Epidemiology of chronic wasting
disease in captive white-tailed and mule deer. Journal of Wildlife Diseases
40:320–327.

Miller, M. W., and E. S. Williams. 2003. Horizontal prion transmission in
mule deer. Nature 425:35–36.

Miller,M.W., and E. S.Williams. 2004. Chronic wasting disease of cervids.
Current Topics in Microbiology and Immunology 284:193–214.

Miller, M. W., M. A. Wild, and E. S. Williams. 1998. Epidemiology of
chronic wasting disease in captive RockyMountain elk. Journal ofWildlife
Diseases 34:532–538.

Miller, M. W., E. S. Williams, N. T. Hobbs, and L. L. Wolfe. 2004.
Environmental sources of prion transmission in mule deer. Emerging
Infectious Diseases 10:1003–1006.

Palmer,M. V.,W.R.Waters, andD. L.Whipple. 2003. Aerosol exposure of
white-tailed deer (Odocoileus virginianus) to Mycobacterium bovis. Journal
of Wildlife Diseases 39:817–823.

Palmer,M. V.,W. R.Waters, andD. L.Whipple. 2004. Investigation of the
transmission of Mycobacterium bovis from deer to cattle through indirect
contact. American Journal of Veterinary Research 65:1483–1489.

Poole, D. W., G. Western, and I. G. McKillop. 2004. The effects of fence
voltage and the type of conducting wire on the efficacy of an electric fence
to exclude badgers (Meles meles). Crop Protection 23:27–33.

Porter, W. F. 1983. A baited electric fence for controlling deer damage to
orchard seedlings. Wildlife Society Bulletin 11:325–329.

Rhyan, J., K. Aune, B. Hood, R. Clarke, J. Payeur, J. Jarnagin, and L.
Stackhouse. 1995. Bovine tuberculosis in a free-ranging mule deer
(Odocoileus hemionus) from Montana. Journal of Wildlife Diseases
31:432–435.

Struhsaker, T. T. 1967. Behavior of elk (Cervus canadensis) during the rut.
Zeitschrift für Tierpsychologie 24:80–114.

Tolhurst, B. A., A. I. Ward, R. J. Delahay, A. MacMaster, and T. J. Roper.
2008. The behavioral responses of badgers (Meles meles) to exclusion from
farm buildings using an electric fence. Applied Animal Behavior Science
113:224–235.

VerCauteren, K. C., M. J. Lavelle, and S. E. Hygnstrom. 2006. Fences and
deer-damage management: a review of designs and efficacy. Wildlife
Society Bulletin 34:191–200.

VerCauteren, K. C., M. J. Lavelle, N. W. Seward, J. W. Fischer, and G. E.
Phillips. 2007. Fence-line contact between wild and farmed cervids in
Colorado: potential for disease transmission. Journal of Wildlife
Management 71:1594–1602.

Ward, A. I., K. C. VerCauteren,W. D.Walter, E. Gilot-Fromont, S. Rossi,
G. Edwards-Jones, M. Lambert, M. R. Hutchings, and R. J. Delahay.
2009. Options for the control of disease 3: targeting the environment.
Pages 147–168 in R. J. Delahay, G. C. Smith, and M. R. Hutchings,
editors. Management of disease in wild mammals. Springer, Tokyo, Japan.

Webb, S. L., K. L. Gee, S. Demarais, B. K. Strickland, and R.W. DeYoung.
2009. Efficacy of a 15-strand high-tensile electric fence to control white-
tailed deer movements. Wildlife Biology in Practice 5:45–57.

Wisconsin Department of Natural Resources [WI-DNR]. 2008. Wisconsin
Administrative Code NR 16.45: farm-raised deer; white-tailed deer,
specifications. <http://www.legis.state.wi.us/rsb/code/nr/nr016.PDF>.
Accessed 1 Aug 2010.

Williams, E. S. 2005. Chronic wasting disease. Veterinary Pathology
42:530–549.

Williams, E. S., and M. W. Miller. 2003. Transmissible spongiform ence-
phalopathies in non-domestic animals: origin, transmission and risk fac-
tors. Revue Scientifique et Technique, Office International des Epizooties
22:145–156.

Williams, E. S., and S. Young. 1992. Spongiform encephalopathies in
Cervidae. Revue Scientifique et Technique, Office International des
Epizooties 11:551–567.

Williams, E. S., M.W.Miller, T. J. Kreeger, R. H. Kahn, and E. T. Thorne.
2002. Chronic wasting disease of deer and elk: a review with recommen-
dations for management. Journal of Wildlife Management 66:551–563.

Wobeser, G. 2002. Disease management strategies for wildlife. Revue
Scientifique et Technique, Office International des Epizooties 21:159–
178.

Associate Editor: Stewart Breck.

14 Wildlife Society Bulletin � 35(1)



See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/319984869

Challenges in managing the risks of chronic wasting disease

Article  in  International Journal of Global Environmental Issues · January 2017

DOI: 10.1504/IJGENVI.2017.086716

CITATIONS

2
READS

613

10 authors, including:

Some of the authors of this publication are also working on these related projects:

Risk Communication - Between theories and practices for a scientifically sound strategy View project

The Problem of International Climate Change Treaties View project

William Leiss

Queen's University

130 PUBLICATIONS   3,188 CITATIONS   

SEE PROFILE

Michael G. Tyshenko

University of Ottawa

144 PUBLICATIONS   1,258 CITATIONS   

SEE PROFILE

Tamer Oraby

University of Cincinnati

35 PUBLICATIONS   334 CITATIONS   

SEE PROFILE

Ellen Goddard

University of Alberta

146 PUBLICATIONS   1,265 CITATIONS   

SEE PROFILE

All content following this page was uploaded by William Leiss on 13 October 2017.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/319984869_Challenges_in_managing_the_risks_of_chronic_wasting_disease?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/319984869_Challenges_in_managing_the_risks_of_chronic_wasting_disease?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Risk-Communication-Between-theories-and-practices-for-a-scientifically-sound-strategy?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/The-Problem-of-International-Climate-Change-Treaties?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William-Leiss?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William-Leiss?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Queens-University?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William-Leiss?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-G-Tyshenko?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-G-Tyshenko?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Ottawa?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Michael-G-Tyshenko?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tamer-Oraby?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tamer-Oraby?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/The_University_Hospital-UC_Health?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tamer-Oraby?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ellen-Goddard?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ellen-Goddard?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Alberta?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ellen-Goddard?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/William-Leiss?enrichId=rgreq-56c7b2b76510a2f38170f5f4c68d3912-XXX&enrichSource=Y292ZXJQYWdlOzMxOTk4NDg2OTtBUzo1NDkwMjAyMTgyMDQxNjBAMTUwNzkwODAyODI4OA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


   

  

   

   
 

   

   

 

   

   Int. J. Global Environmental Issues, Vol. 16, No. 4, 2017 277    
 

   Copyright © The Author(s) 2017. Published by Inderscience Publishers Ltd. This is an Open Access Article 
distributed under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/) 
 
 

   

   
 

   

   

 

   

       
 

Challenges in managing the risks of chronic wasting 
disease 

William Leiss*, Margit Westphal,  
Michael G. Tyshenko and Maxine C. Croteau 
McLaughlin Centre for Population Health Risk Assessment, 
University of Ottawa, 
600 Peter Morand, Ottawa, ON, K1G 3Z7, Canada 
Email: wleiss@uottawa.ca 
Email: Margit.Geisterfer@gmail.ca 
Email: mtyshenk@uottawa.ca 
Email: maxinecroteau@hotmail.com 
*Corresponding author 

Tamer Oraby 
Department of Mathematics, 
University of Texas – Pan American, 
1201 W University Dr., 
Edinburg, TX 78539, USA 
Email: tamer.oraby@utrgv.edu 

Wiktor Adamowicz and Ellen Goddard 
Department of Resource Economics and Environmental Sociology, 
University of Alberta, 
Canada 
Email: vic.adamowicz@ualberta.ca 
Email: ellen.goddard@ualberta.ca 

Neil R. Cashman 
Department of Neurology, 
Faculty of Medicine, 
Vancouver Coastal Health, 
University of British Columbia, 
Canada 
Email: Neil.Cashman@vch.ca 

 

 

 



   

 

   

   
 

   

   

 

   

   278 W. Leiss et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

Shalu Darshan 
McLaughlin Centre for Population Health Risk Assessment, 
University of Ottawa, 
600 Peter Morand, Ottawa, ON, K1G 3Z7, Canada 
Email: sdarshan@uottawa.ca 

Daniel Krewski 
McLaughlin Centre for Population Health Risk Assessment, 
Faculty of Medicine, 
University of Ottawa, 
600 Peter Morand, Ottawa, Ontario, K1G 3Z7, Canada 
and 
School of Epidemiology and Public Health, 
Faculty of Medicine, 
University of Ottawa, 
600 Peter Morand, Ottawa, Ontario, K1G 3Z7, Canada 
and 
Risk Sciences International, 
55 Metcalfe Street, Suite 700, 
Ottawa, ON K1P 6L5, Canada 
Email: dkrewski@uottawa.ca 

Abstract: This article summarises efforts at disease surveillance and risk 
management of chronic wasting disease (CWD). CWD is a fatal 
neurodegenerative disease of cervids and is considered to be one of the most 
contagious of the transmissible spongiform encephalopathies (TSEs). Evidence 
has demonstrated a strong species barrier to CWD for both human and farm 
animals other than cervids. CWD is now endemic in many US states and  
two Canadian provinces. Past management strategies of selective culling, herd 
reduction, and hunter surveillance have shown limited effectiveness. The initial 
strategy of disease eradication has been abandoned in favour of disease control. 
CWD continues to spread geographically in North American and risk 
management is complicated by the presence of the disease in both wild  
(free-ranging) and captive (farmed) cervid populations. The article concludes 
that further evaluation by risk managers is required for optimal, cost-effective 
strategies for aggressive disease control. 
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spongiform encephalopathy; TSE; risk management strategies; culling; free 
ranging; captive. 
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1 Introduction 

“We feel that the current program that we have had in place for chronic wasting 
disease ... is not effective in achieving its goals”, said Penny Greenwood, 
national manager of domestic disease control for the Canadian Food Inspection 
Agency. “This is a disease that is now established in wildlife, and when you 
have a disease that is established in a wildlife reservoir, it is always extremely 
difficult to eliminate it. We have to realize that we may not be able to eradicate 
this disease currently from Canada, given that we don’t have any effective 
tools, so we may be looking at switching from eradication to control”, said Ms. 
Greenwood. (Canadian Press, 2013) 

This statement appears in a news report from mid-June 2013, and it reflects well the 
severe challenges faced by risk managers, in both Canada and the USA, in their effort to 
find an effective risk management response to chronic wasting disease (CWD). CWD is a 
fatal neurodegenerative disease of various species of animals in the cervid family, which 
includes deer, elk, reindeer, caribou and moose. The disease is most prevalent among 
deer species, affecting in particular mule deer, but also black-tailed deer and white-tailed 
deer. CWD belongs to a group of related neurodegenerative diseases called transmissible 
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spongiform encephalopathies (TSEs), a group which also includes bovine spongiform 
encephalopathy (BSE), scrapie and variant Creutzfeldt-Jakob disease (for recent review 
see Haley and Hoover, 2015). CWD is prevalent in both farmed and wild cervids and is 
considered to be one of the most contagious forms of TSE known (Miller and Williams, 
2002). 

1.1 CWD monitoring 

Disease surveillance in North America has provided some qualitative assessments of the 
overall risk of CWD in Canada and the USA. A combined map of disease distribution for 
both wild and captive cervids in North America has been reproduced in Figure 1 (USGS, 
2016). As of April 2016, CWD has been detected in many US states (23 states as of 
September 2016) and two Canadian provinces (CWDA, 2016a). The first case of CWD 
detected outside of North America was in a seven-year-old male elk exported from a 
Saskatchewan farm to South Korea in 1997 (Sohn et al., 2002). The European 
Commission has also established surveillance, sampling and testing protocol for CWD in 
cervids (Andreoletti et al., 2010). The first case of CWD diagnosed in Europe was in a 
female reindeer in March 2016 (Rangifer tarandus tarandus) by the Norwegian Institute 
for Nature Research (CWDA, 2016b). 

Figure 1 Geographical distribution of CWD in North America (see online version for colours) 

 

Source: USGS (2016) (courtesy of the US Geological Survey), 
http://www.nwhc.usgs.gov/images/cwd/cwd_map.jpg 
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1.1.1 The USA 

The first identification of CWD as a clinical disease anywhere in the world occurred in 
the USA at a state research facility in Fort Collins, Colorado in 1967, and the first case in 
a wild cervid (an elk) was found in 1981, also in Colorado. The US Centers for Disease 
Control and Prevention have prepared a detailed county-by-county list showing the 
distribution of CWD in wild deer and elk cervids in that country. As of January 2016, 21 
US states have positive CWD cases in the wild and the disease is expected to continue to 
spread (CDC, 2016). The US Federal Government has concentrated on the development 
of increasingly precise surveillance methods for CWD (USGS, 2012), and states have 
sought to develop ‘CWD management response plans’ (examples are Wisconsin 
Department of Natural Resources, 2010; Michigan Department of Natural Resources, 
2012; Illinois Department of Natural Resources, 2014; Texas Parks and Wildlife, 2016). 

As of 30 September 2015, CWD has been confirmed in 16 States among farmed 
cervids; a total of 70 herds have been affected (USAHA, 2015). The US Department of 
Agriculture, Animal and Plant Health Inspection Service (APHIS) has focused on the 
National CWD Herd Certification Program (HCP) as a national approach to minimise 
CWD spread in domestic cervid herd populations by implementing national herd 
certification standards, such as fencing, regular inventories, individual animal IDs, and 
CWD testing of all cervids that die and are over 12 months. When herds are CWD 
disease free for five years, the herds can then be certified and considered to be low risk 
for CWD. All animal movement must be within herds that are participating in the 
certification program. The first edition of the CWD program standards was published in 
2012, with the final version published in 2014 after extensive review and stakeholder 
input. As of January 2015, 29 states are participating as approved states in the national 
CWD HCP (APHIS, 2015). 

1.1.2 Canada 

In 1996, CWD was diagnosed on a Saskatchewan elk farm. Farmed elk exported from the 
USA in the late 1980s were believed to be responsible for the entry of CWD into 
Saskatchewan (Kahn et al., 2004). The actual first case of a captive cervid displaying 
CWD in Canada occurred in 1978 in a mule deer at a Toronto zoo, but the case remained 
undiagnosed until 2006 (Dubé et al., 2006). Since 2002, CWD has been a reportable 
disease in Canada under the Health of Animals Act, which is under the jurisdiction of the 
Canadian Food Inspection Agency (CFIA). Federal regulations on CWD focus on this 
disease only among farmed animals, including potential transmission through deer and 
elk antler velvet (Angers et al., 2009), a commercial product from cervid farms. When 
CWD is reported on a farm it is placed under quarantine and the remaining animals are 
destroyed and sampled for the disease. Surveillance and tracing of all animals that came 
into the farm and left the farm in the 36–60 months prior to infection is important for 
disease containment (Kahn et al., 2004). Under this policy, the CFIA depopulated over 
7,500 farmed elk and deer in Canada, at which time compensation was paid to the owners 
of CWD-affected farms (CFIA, 2016). 

Most of the cases of CWD among farmed cervids (deer and elk) in Canada have 
occurred in the province of Saskatchewan. The Canadian Food Inspection Agency 
website (CFIA, 2016) lists a total of 77 herds of captive or farmed cervids where CWD 
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has been detected for the period 1996 to 2015, including three herds in year 2016. Only 
two of those farmed cases occurred in Alberta, and the rest in Saskatchewan. 

Federal authorities in Canada have also formulated a herd certification program to 
identify disease-free operations, which farm owners may choose to enter voluntarily. The 
provinces of British Columbia (B.C.), Alberta, Saskatchewan, Manitoba, and Ontario also 
require animal tracing and documentation and follow quarantine, depopulation and 
decontamination management policies for farmed cervids. So far B.C., Manitoba and 
Ontario have not reported any indigenous cases of CWD in either farmed or wild 
animals. 

The first case of CWD found in the wild cervid population in Saskatchewan was 
reported in a mule deer in 2000; the first wild elk was detected in 2008, and the first 
moose was detected in Alberta in 2013. Saskatchewan’s ‘Cervid Chronic Wasting 
Disease (CWD) Surveillance Program’ became mandatory in 2001. Surveillance of wild 
cervid populations in Saskatchewan from 1997 to Fall 2012 yielded a prevalence rate of 
under 1%. The hunter surveillance program was discontinued in 2012. After 2012, only 
diagnostic samples were examined by the province and yielded a prevalence of ~11% 
(CWHC, 2015). 

In the Province of Alberta, the species at greatest risk are mule deer and white-tailed 
deer (only one case of CWD in a moose). The province undertakes disease surveillance 
and testing, based on samples submitted by hunters, and also collects farmed animal 
movement information. Most of the cases detected so far in the province have been 
concentrated in a region of southeastern Alberta on the Saskatchewan border, but as of 
2014 the disease range was spreading to the northeast. There has been an increase in 
disease prevalence from 2.1% to 2.4% in mule deer in fall of 2015 (Alberta Environment 
and Parks, 2016). The impacts on hunters in the province have been varied, with some 
negatively affected by CWD (to the extent that they may no longer participate in the 
activity) and others not affected at all (Zimmer et al., 2011, 2012). 

The B.C. Ministry of the Environment released its ‘British Columbia Chronic 
Wasting Disease Risk Assessment’ in May 2008 (British Columbia Ministry of the 
Environment, 2008). B.C. has been carrying out CWD surveillance of wild cervids since 
2002; testing is focused on samples from the Peace and Kootenay Management Regions 
that border Alberta, since these areas were estimated to be the most likely routes of CWD 
introduction into the province. The assessment considered direct and indirect 
consequences of CWD including changes to cervid population numbers and 
sustainability, associated environmental changes, economic consequences (hunting and 
other nature-related activities), and impacts to cultural and traditional practices. 

To date, Manitoba has not reported any cases of CWD. There is ongoing surveillance 
and the province has examined ‘more than 2,300 deer and 1,400 elk carcasses, all of 
which have tested negative’ (Government of Manitoba, 2016). The Province of Ontario 
released its comprehensive ‘Chronic Wasting Disease Surveillance and Response Plan’ in 
November 2005, and a similar program for farmed cervids in the following year; as of 
May 2016 no case of CWD in free-ranging or commercially-farmed cervids had been 
reported in Ontario (OMNR, 2016). (The only cases in Ontario have occurred in captive 
mule deer at the Toronto Zoo.) However, since the disease has been found in a number of 
adjacent or nearby US states, Ontario has established an annual rigorous surveillance and 
testing program to monitor CWD, together with a risk model that identifies high-risk 
areas of the province for enhanced surveillance (Rosatte et al., 2014). 
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In summary, taking North America as a whole, CWD distribution has occurred in two 
phases (see the detailed timeline at CWDA, 2016a): During Phase I, for the first 29 years 
following the index case (1967–1995), the disease was found only in the two Western US 
states of Colorado and Wyoming; during Phase II, the next 19 years (1996–2014), the 
disease range expanded dramatically, reaching an additional 21 US states – extending to 
the northeastern and southwestern borders of the nation – and two Western Canadian 
provinces. The long-term trends in the geographical distribution of the disease in North 
America are shown in Figure 2. 

Figure 2 The long-term trends in the geographical distribution of CWD in North America  
(see online version for colours) 

 

Notes: The primary source for Figure 2 is the complete timeline of CWD cases in North 
America found in CWDA (2016a), including both wild and captive species. In 
Canada, the two provinces of Saskatchewan and Alberta have cases in both wild 
and captive cervids. In the USA, a total of ten states also have both types: 
Colorado, Iowa, Minnesota, Missouri, Nebraska, New York, Pennsylvania, South 
Dakota, Wisconsin and Wyoming. Another ten states have reported wild cases 
only: Illinois, Kansas, Maryland, Ohio, New Mexico, North Dakota, Utah, 
Virginia, West Virginia and Texas. The final three have reported cases in captive 
herds only: Michigan, Montana, and Oklahoma. The total number of separate 
‘instances’ of CWD in North America, combining wild and captive types of 
cervids, is therefore 37. 

Source: CWDA (2016a) 

2 Hazard characteristics of CWD in North America 

Many considerations are involved in the spread of CWD, such as (for review see Haley 
and Hoover, 2015): 

• horizontal transmission 

• vertical transmission 

• environmental transmission 
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• genetic influence on CWD disease pathogenesis 

• intra-species susceptibility. 

Epidemiological, animal, and mutagenic studies have demonstrated a strong species 
barrier to CWD in humans (Kong et al., 2005; Race et al., 2009; Wilson et al., 2012); 
thus the probability of risk for human zoonotic infection is low (Kong et al., 2005). 
Research studies have also demonstrated that cattle, sheep, and goats remain uninfected 
after close contact with infected cervids (Belay et al., 2004). Direct intra-cerebral 
inoculation with mule deer CWD leads to a 38% infection rate among cattle, suggesting a 
natural, strong species barrier to CWD. On the other hand, intracerebral inoculation with 
white tailed deer CWD results in an 85% infection rate in cattle, suggesting that some 
cervid prion strains have more potential to cross the species barrier than others 
(Sigurdson, 2008). 

Another cervid that is likely to acquire CWD in future is the northern caribou 
(Tyshenko et al., 2016), since oral exposure has resulted in disease transmission in 
reindeer, a close relative to the caribou (Mitchell et al., 2012). Genotype analysis has 
found that caribou PRNP alleles (alleles that are strongly associated with disease 
prevalence) are nearly identical to those of elk, moose, white-tailed deer and mule deer. 
In addition, caribou migratory and herd ranges over-lap with mule deer, white-tailed deer, 
elk and moose ranges in both Alberta and Saskatchewan (Happ et al., 2007; Li et al., 
2007). 

Ante-mortem CWD detection and surveillance detection methods (Haley et al., 2012; 
Haley and Hoover, 2015; Henderson et al., 2013; John et al., 2013) are under 
development. In the past, the main methods for CWD diagnosis have been 
immunohistochemistry or ELISA on post-mortem brain samples of deceased animals. 
Hunter surveillance uses these methods and results can take many weeks to obtain (Gilch 
et al., 2011). Ante-mortem methods such as tonsil and rectal biopsies have been used for 
large-scale surveillance of CWD in free range and captive cervids but with limited 
success (Sigurdson, 2008; Wild et al., 2002; Wolfe et al., 2007). Sampling with these 
tests is difficult and cumbersome in the wild (Gilch et al., 2011). The protein misfolding 
cyclic amplification (PMCA) assay can detect low levels of misfolded prions in tissues 
and body fluids (Sigurdson and Aguzzi, 2007; Johnson et al., 2012) and detects animals 
in the early stages of CWD pathogenesis (Daus et al., 2011; Haley et al., 2012). A  
high-throughput version of PMCA known as the real-time quaking induced conversion 
(RT-QuIC) can detect CWD prions in saliva (Henderson et al., 2013), urine (John et al., 
2013) and blood (Elder et al., 2013) in asymptomatic animals. However this is still a 
lengthy and labour intensive assay to use. 

3 Risks and risk factors associated with CWD 

Based on the evolving science that characterises the nature of the hazard represented by 
CWD exposure and the exposure pathway analyses, as well as on the disease 
management challenges since the disease was first discovered, a number of risks and risk 
factors related to CWD have been identified [see WDNR (2010, pp.8–10) for the best 
short summary]: 
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1 risks to wild, free-ranging cervid species, both those already bearing the disease 
(deer, elk and moose) as well as the other cervid species, notably caribou and 
reindeer, that may be susceptible to it 

2 risks to farmed cervids, including potential disease interactions between farmed and 
wild cervids 

3 the associated risks of an ongoing, broad geographical spreading of the disease 
across all of North America 

4 risks to human health and to other domestic farmed animals, especially cattle, pigs 
and sheep 

5 risks to the traditional lifestyle and culture of aboriginal peoples in North America 

6 ecosystem risks, both direct and indirect, such as a spreading of the disease to other 
mammals (such as meadow voles and other rodents) and high prion persistence in the 
soil. 

Risks to wildlife often translate to risks and impacts on different groups of people as well. 
Non-aboriginal hunters may be affected by CWD in wildlife from a health risk 
perspective, and are affected by an impairment of the enjoyment of hunting as a 
recreational experience. Aboriginal peoples in North America may be affected through 
similar impacts on their traditional use of land and wildlife. Should the disease eventually 
spread to reindeer and woodland caribou, impacts on aboriginal peoples and the general 
public will greatly increase (Mitchell et al., 2012). 

Although no formal quantitative risk assessment of CWD has been performed to date, 
the level of at least some of these identified risks can be estimated qualitatively with a 
high degree of confidence, on the basis of the extensive, accumulated scientific studies of 
hazard and exposure. With respect to the first-mentioned risk on this list, the disease is by 
now well established in North America in five species of cervids, over a large 
geographical range in the USA and a quite restricted range in Canada (concentrated on 
the Saskatchewan-Alberta border). In addition, there are smaller numbers of cases in elk 
and very few in moose so far (for the latter, only for moose living in close proximity to 
diseased deer). However, there are basically no grounds for believing at this time that the 
disease can be eradicated, and thus it must be regarded as being endemic, with prospects 
for spreading gradually to new geographical areas and perhaps to other cervid species, 
and for increasing in prevalence in areas where it is already well established. 

It is advisable to consider separately the disease dynamics in farmed cervids, taking 
into account the fact that it was in farmed cervids that the disease was first detected in the 
USA (deer and elk in the states of Colorado and Wyoming), and that it was 14 years later 
before the first case in a wild cervid was discovered (deer and elk, both in Colorado). The 
same pattern was repeated in Canada, which had its first indigenous farmed CWD case in 
1996 and its first wild cervid case in 2000, both in Saskatchewan. In ten of the 16 US 
states and in both Canadian provinces where CWD has appeared in farmed cervids, it has 
also been found in wild cervids. Farming of cervids is still increasing, especially in the 
USA (Miller, 2012), and so this potential disease reservoir is likewise expanding. On the 
other hand, another ten US states have reported cases only in wild cervids and three 
others only in farmed cervids. 

A deficiency in the risk assessment of CWD in North America to date is the failure to 
address adequately – through a formal quantitative assessment – the risks entailed by the 
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interactions of farmed cervids with wild infected cervids, including the role of prion 
persistence and loading in the environment over time. For example, prions shed in to the 
environment could act as a source of infection from wild cervids to farmed cervids across 
fenced areas. On-farm CWD transmission seems to occur more often where elk or deer 
are at higher densities or where they congregate at man-made feed and water stations 
[Michigan Department of Natural Resources and Agriculture, (2007), Section 5]. The 
frequent escapes of farmed animals from their enclosures, the introgression of wild 
animals onto farms by breaching the fencing, as well as fence-line interactions between 
wild and farmed cervids are other potential avenues for CWD movement between 
animals (Fischer et al., 2011; Miller, 2012; VerCauteren et al., 2005, 2007a, 2007b, 
2010). 

Both the human health risk and the risk of a spreading of CWD to any domestic farm 
animals, including cattle, pigs and sheep, appear to range from low to very low. The 
human health risk, related to consumption of or exposure to infected cervid materials, 
may even be regarded as negligible, although there are some uncertainties in these areas 
noted in the scientific literature (Belay et al., 2004). 

As already observed, the potential for a spreading of CWD to other cervid species, 
especially caribou and reindeer, and thus the associated potential for a further extensive 
geographical spreading of the disease, appears to range from high to very high, and 
perhaps up to the level of near-certainty, at least in the estimation of some experts (Oraby 
et al., 2016). This prospect has significant potential impacts beyond the animal species 
risks themselves, specifically with respect to aboriginal peoples in North America. 

Given the historical dependence of northern aboriginal peoples in Canada on the 
threatened species, especially caribou, the consequent risks to the lifestyles and 
traditional cultures of these peoples is similarly high. And as mentioned above, the 
impacts go beyond impacts on aboriginal people. The fact that boreal caribou are listed as 
threatened under Canada’s Species at Risk Act (SARA), as well as under provincial 
wildlife legislation, shows the public concern for this species. CWD impacts would be 
significant in terms of attempting to achieve the SARA recovery plan objectives or in 
terms of the cost of attempting to achieve recovered status. An assessment of public 
preferences for CWD control illustrates that the public is supportive of general outcomes 
associated with reduced CWD levels, largely arising from concerns over health of 
wildlife populations. Measures of support for government investments in such actions 
have also been estimated – a lower bound estimate is approximately $16 per household in 
Alberta or $20M per year for a 10-year program period (Forbes, 2011). 

Finally, there are large uncertainties associated with the ecosystem risks, both with 
respect to direct effects, especially the potential for spread to other mammalian species 
beyond the cervids, and to indirect or secondary effects, such as those which might 
follow increased disease prevalence among the cervids. In addition, the long persistence 
of prions in the environment and thus their accumulation over time may turn out to be a 
major factor in disease persistence: 

High prion persistence is expected to lead to an increasing environmental pool 
of prions during the early phases (i.e., approximately during the first 50 years) 
of the epidemic. As a consequence, over this period of time, disease dynamics 
will become more heavily influenced by indirect transmission [via 
environmental contamination], which may explain some of the observed 
regional differences in age and sex-specific disease patterns. This suggests 
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management interventions, such as culling or vaccination, will become 
increasingly less effective as CWD epidemics progress. (Almberg et al., 2011) 

The level of long-term risk represented by these factors is difficult to estimate at the 
moment, and they will need to be monitored on an ongoing basis. 

4 Risk management of CWD 

In general, the development of potentially effective strategies for responding to CWD is 
complicated greatly by the presence of the disease in both captive (farmed) and wild 
(free-ranging) populations and by the modes of interaction between the two populations. 
For example, a well-established mode of control for infectious diseases in farmed animals 
is the culling and destruction of the diseased animals and their herd-mates, accompanied 
by various types of plans to compensate farmers for their losses. But this strategy has 
been developed largely for infectious diseases such as BSE in animals that do not exist in 
close proximity to wild populations of the same species which are also susceptible to the 
same disease. Where the contrary is the case, as with CWD, the disease reservoir in wild 
animals threatens to regularly infect and re-infect herds of farmed animals of the same 
species, and vice-versa, and this interaction presents a serious dilemma for the prospects 
of success for disease control strategies. 

There is little experience to date in attempts to control or eradicate infectious diseases 
in wild animal populations (except for rabies), and species such as cervids that range over 
immense, continent-wide territories present significant challenges in this regard. At the 
same time, farming of captive cervids appears to be steadily growing in scale and 
geographical range, certainly in the USA (Miller, 2012); indeed, the “farmed deer 
breeding industry has been called the ‘fastest growing industry in rural America’ 
(Anderson et al., 2007)” (Fischer et al., 2011). In this context, a systematic quantitative 
risk assessment of the CWD disease interactions between farmed and wild cervids, which 
does not seem to have been carried out anywhere in North America to date, is urgently 
required, including more of the benefit-cost analyses relevant to the management of these 
interactions risks of the kind undertaken by Arnot et al. (2009). 

4.1 Studies of behavioural and attitudinal factors 

Many of the CWD risk control strategies available to public authorities depend heavily 
on the adequacy of awareness and voluntary participation among hunters and the public. 
Research on these factors is, therefore, an important dimension in understanding the 
challenges and options for managing the risks of CWD. For the situation in the USA, 
Vaske (2010) summarised much of the existing human-oriented research on CWD 
published to date, which was dominated by a focus on hunters and their potential 
behaviours. This research on hunter behaviour was undertaken at a time when CWD was 
a relatively unfamiliar disease within the state or region where the studies were focused. 
Some key characteristics of the studies were the fact that hunters did seem to understand 
the existence of CWD and have concerns about its continuing spread; however, at the 
initial low levels of prevalence of the disease few hunters felt the need to change hunting 
behaviour, although non-resident hunters in particular states did show greater willingness 
to change hunting location or stop hunting altogether. Many studies (such as Vaske and 
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Lyon, 2011; Needham et al., 2006, 2007; Vaske et al., 2004) showed the importance of 
CWD prevalence, potential human death, perceived human health risk, presence of CWD 
in the state, and residency of hunters in predicting changes in hunter behaviour, which 
would mostly occur at high hypothetical prevalence of the disease. 

Of more concern in the actual management of CWD appeared to be tension among 
hunters and government agencies involved in the management of the disease. Needham 
and Vaske (2008) showed that if hunters shared the same views on CWD with 
government agencies managing the disease, then there was higher trust in those agencies 
and this higher trust led to lower perceived personal risk from CWD. Heberlein (2004) 
found that the Wisconsin strategy of treating CWD ‘like a fire’ had reduced the 
effectiveness of the management strategy of significant herd reduction in Wisconsin. 
Cooney and Holsman (2010) found that a government strategy of controlling the disease 
and reducing its spread might have had more support from hunters than the attempt to 
eradicate the disease. Holsman et al. (2010) noted that although the majority of hunters 
saw CWD as something important to manage, few hunters actually increased their 
harvest of animals in spite of various government incentives, suggesting that hunter 
behaviour is unlikely to be an effective deer herd reduction management tool: “our 
findings call into question the efficacy of recreational hunting as a disease management 
tool when managers are seeking severe reductions in wildlife densities” (Other studies on 
hunter attitudes and behaviour involving the risks of CWD include: Gigliotti, 2004; 
Heberlein and Stedman, 2009; Holsman and Petchenik, 2006; Lyon and Vaske, 2010; 
Miller, 2003, 2004; Miller and Shelby, 2009; Needham and Vaske, 2006; Needham and 
Vaske, 2008; Vaske et al., 2006a, 2006b). 

Relatively few studies have looked at the views of the non-hunting public on the 
management of CWD or the potential health risks associated with the disease. Needham 
and Vaske (2006) included a small sample of non-hunters in Wisconsin in their study, 
finding that although many respondents in both categories believed that CWD may cause 
disease in humans and were concerned about eating deer and elk due to CWD, hunters 
were more likely than non-hunters to believe that the risks of CWD had been 
exaggerated. Brown et al. (2006) discovered that the majority of hunters and non-hunters 
in New York State had heard of CWD but did not exhibit high levels of concern about the 
disease, potentially due to higher than average levels of trust in the agencies managing 
the disease. In comparative studies Goddard et al. (2010, 2011) conducted online surveys 
of Canadian (2009) and US (2010) members of the public. These surveys were conducted 
with the aid of market research companies using their standard national panels in each 
country, with the added restriction that at least 50% of the sample in each country must 
have consumed venison in their lifetime. The data showed that in neither country was 
there significant awareness of the CWD prior to the time of the surveys; moreover, even 
for those who had heard of CWD prior to the survey, only 41% realised that CWD 
affected both deer and elk. In these studies public awareness was lower in the USA than 
in Canada. 

Survey respondents were also asked about their level of agreement with different 
strategies for CWD control (Myae and Goddard, 2011). Among the surveyed respondents 
as a whole the distribution of materials about CWD, holding public meetings, mailings, 
and facilitation of collection of heads for testing were all preferred strategies. Approval of 
culling as an acceptable strategy was much lower in the people with no experience of 
eating venison than among the people who had such experience, many of whom were 
also hunters. This study also found that older respondents, people who ate venison from 
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hunted animals more frequently, and people who believe that eating venison will cause a 
CWD-type infection in humans were more positive about culling of animals in both 
Canada and the USA. In Canada, males and people with higher education were more 
supportive of culling while people living in rural areas were less supportive of culling. It 
is worth noting that Lischka et al. (2010) found high levels of support by hunters and the 
non-hunting public in Illinois for significant herd reduction as a management strategy in 
CWD-infected areas. The targeting of a geographic area where CWD had been found and 
thereafter had higher local media coverage suggests that public support for herd reduction 
or culling is higher the nearer the disease to the surveyed members of the public. 
However, Lischka et al. (2010) also found very high levels of support for more passive 
forms of management, such as educating hunters and the public, funding research about 
CWD, and increasing the regulation of deer and elk farms. 

5 Risk control strategies for CWD 

Thus there are a number of factors that represent major intrinsic obstacles to risk control 
of CWD, which provide at least a partial explanation for the failure to arrest the spread of 
the disease so far. The suite of disease control strategies for CWD that have been 
implemented will be discussed in the following pages. For some time now the situation in 
Canada has been described as described by the Canadian Wildlife Health Cooperative 
(CWHC, 2011a): “the ultimate objective of Canada’s National CWD Control Strategy is 
eradication of CWD from Canada or, failing this, the tightest possible control of CWD so 
that it does not spread to new geographic areas or new species, and so that its 
environmental, economic, social and public health impacts are minimized”. This is a 
word-for-word repetition of the objective that was first announced by the same 
organisation in 2005. The wording is interesting, of course, for its clear recognition, even 
then, that eradication of CWD was unlikely to be a feasible objective, and that the 
alternative of control, as defined – preventing a spread to new areas or new species – was 
the best outcome that could be hoped for. 

As we have seen, this theme was reaffirmed by the CFIA, the federal agency with 
national regulatory responsibility for the disease, in the statement made by an agency 
official in mid-2013: “we have to realize that we may not be able to eradicate this disease 
currently from Canada, given that we don’t have any effective tools, so we may be 
looking at switching from eradication to control” (Canadian Press, 2013). This is the 
same conclusion that the State of Wisconsin arrived at in 2010, in the course of preparing 
what is almost certainly the best overall document on CWD risk management strategies 
that currently exists (WDNR, 2010): 

“We are therefore establishing the following goal for the management of CWD 
over the next 15 years: Minimize the area of Wisconsin where CWD occurs 
and the number of infected deer in the state. The currently identified 
geographic distribution of CWD is substantially larger than was known in 2002 
and is likely increasing. Eliminating CWD from Wisconsin using the tools 
currently available is unlikely given the difficulty in managing CWD in  
free-ranging deer, magnitude of deer reductions required to significantly affect 
the disease, and declining legislative support. However, there is still a need to 
take steps to effectively manage CWD regardless of the continued challenges. 
Therefore, minimizing the area of the state where the disease occurs is the 
responsible goal to pursue. This goal does indicate a shift in our original 
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management approach by currently accepting an area of CWD infection in 
southern Wisconsin, and at the same time, focusing CWD control efforts on 
limiting CWD to that area of the state while simultaneously controlling its 
intensity and distribution.” 

The truth of the matter is, unfortunately, that the intrinsic difficulties in disease control 
mentioned above raise the distinct possibility that achieving the objective of control too 
appears to exceed the capacity of the tools that are currently available. ‘Control’, as 
opposed to the earlier focus on ‘eradication’, is usually defined as seeking to prevent an 
increase in both disease prevalence and regional disease distribution over existing levels, 
as defined by response plans formulated at particular points in time. But the steady 
increases in both CWD prevalence and distribution in recent years, considering North 
America as a whole, suggests that ‘control’ was already known to be not working 
particularly well at the time when it was promulgated as a ‘new’ risk management 
objective (replacing eradication). And it is not at all clear what other strategy might be 
devised to succeed that of control. 

These considerations leave open the key question of what are the realistic objectives 
for the risk mitigation of CWD that are actually possible or feasible in the coming years. 
We may be better able to comment on this key question after reviewing the suite of 
disease control strategies that have been attempted to date. In this context, readers may 
wish to consult the complete set of ‘Chronic Wasting Disease and Cervidae Regulations 
in North America’, arranged by US state and Canadian province, that is available at 
CWDA, 2016c (see also CWHC, 2011b). Only a short summary of widely used measures 
for wild and farmed cervids is provided here, which will be compared with the results of 
an expert elicitation exercise in each case. 

5.1 Wild (free-ranging) cervids 

Various selections of the following strategies have been implemented for wild  
(free-ranging) cervids in different US states and in the provinces of Alberta and 
Saskatchewan: 

• Notification (mostly voluntary, mandatory in specified high-risk areas): hunters are 
encouraged to report sick animals and to submit heads of animals for testing. 

• State and provincial authorities provide public freezers at designated locations for 
hunters to deposit cervid animal heads for testing (in Canada, B.C., Saskatchewan, 
and Ontario, e.g., OMNR, 2016). 

• Surveillance, monitoring and testing: states and provinces compile statistics on 
numbers of animals reported and tested and the numbers of positive results. Evidence 
of increases over time in regional disease prevalence can be used to implement 
enhanced surveillance and special monitoring programs in particular areas which 
represent possible new foci for the disease. 

• Herd reduction: extending hunting seasons in areas with high concentrations of 
animals (which facilitates disease transmission), and developing special culling 
programs, such as culling of deer in localised areas of high disease prevalence or 
along the leading edge of a known new outbreak of the disease, and culling of sick 
animals by sharpshooters outside of the regular hunting seasons (e.g., IDNR, 2014). 
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• Hunter control: for example, prohibitions against moving high-risk parts of carcasses 
out of areas where CWD is established, and regulations on disposal of carcass parts. 

• Recommendations for hunter precautions to follow when field-dressing an animal, 
e.g., wear rubber gloves, minimise handling of brain, eye, or spinal tissues, and avoid 
cutting through the spine (Government of Manitoba, 2016). 

• Feeding and baiting ban: prohibiting the dispersal of feed to attract wild animals, 
because it encourages close proximity and thus raises the potential for disease 
transmission. 

• Transport ban: banning the movement of hunter-harvested carcasses across 
jurisdictional lines, and requiring a permit for the movement of live Cervidae across 
jurisdictional boundaries. 

• Opinion survey and outreach and communication programs: used to increase citizen 
familiarity with CWD and awareness of the importance of controlling the disease. 

• Applied Research Programs: For example, modelling to assess changes in spatial 
distribution and prevalence of disease (for assessing the effectiveness of 
management actions), and improved disinfection and decontamination protocols 
(Nobert et al., 2016; Potapov et al., 2016; Uehlinger et al., 2016). 

An expert elicitation exercise resulted in set of risk control measures for wild cervids, 
ranked in order of importance (see Figure 3). 

Figure 3 Weighted averages of the ratings for the 15 control measures of CWD in the wild 
cervids 

 

Source: Oraby et al. (2016, Figure 5) 

5.2 Farmed cervids 

The following strategies have been implemented for farmed cervids in different US states 
and in the provinces of Alberta and Saskatchewan: 
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• in general, many jurisdictions have extensive sets of rules and specifications for 
farmed cervids – see, e.g., the combined federal and state rules for deer farmers in 
Wisconsin, especially Subchapter VII of the relevant statute (WDNR, 2015a) 

• registration and voluntary certification of cervid farms (e.g., APHIS, 2015) 

• notification of diseased animals (mandatory for operators of cervid farms) 

• protocols for the reporting and recovery or destruction of escaped animals and best 
management practices, including provision for recovery paddocks 

• surveillance/testing: testing programs and protocols designed to detect, monitor, and 
control diseases, with participation and reporting mandatory for operators of cervid 
farms 

• cervid identification (ear tags) and traceability requirements for tracking of 
movements 

• regulation of movement between farms, including mandatory permits 

• import regulation: government permit required for movement between countries 

• transport regulation: regulating or banning the movement of captive live animals 
across intra-country jurisdictional lines 

• herd depopulation: destruction of entire herds in which diseased animals are found, 
followed by securing of the affected area (maintenance of fencing to prevent ingress 
of wild animals) and application of decontamination protocols 

• facility management: regulating fencing for captive herds, including double-fencing 
and electric fencing (Fischer et al., 2011). 

Figure 4 Weighted averages of the ratings for the 14 control measures of CWD in the farmed 
cervids 

 

Source: Oraby et al. (2016, Figure 6) 

bsmit
Highlight



   

 

   

   
 

   

   

 

   

   294 W. Leiss et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

The ongoing surveillance and random testing protocols, together with herd depopulation 
and facility decontamination protocols, are the most common strategies in all 
jurisdictions for the attempt to control CWD in farmed cervids. 

An expert elicitation exercise resulted in set of risk control measures for farmed 
cervids, ranked in order of importance (see Figure 4). 

6 Conclusions 

As noted above, taking North America as a whole, CWD distribution has occurred in two 
phases (see the overall timeline at CWDA, 2016b). During phase 1, for the first 29 years 
following the index case (1967–1995), the disease was found only in the two Western US 
states of Colorado and Wyoming; during phase 2, the next 18 years (1996–2013), the 
disease range expanded dramatically, reaching an additional 20 US states – extending to 
the northeastern and southwestern borders of the nation – and two western Canadian 
provinces. 

The extensive document (MDNRA, 2007) prepared for the State of Michigan, for 
example, shows the great effort that some jurisdictions have made in terms of advance 
planning and preemptive measures for CWD disease control (the surveillance measures 
in place resulted recently in the detection of the first case of CWD in a farmed cervid in 
that state). Some planning of this type has been under way in the USA for about three 
decades, and yet the seemingly inexorable spread of the disease among free-ranging 
cervids in geographical terms, and in terms of new cervid species, proceeds apace. In 
view of this simple fact, there are strong efforts under way to improve surveillance 
methodologies for free-ranging cervids (USGS, 2012). 

There does not seem to be a comprehensive database of disease prevalence across all 
affected regions of the two countries. (Prevalence is estimated as a percentage of infected 
cases in the population sampled. So far as can be determined, there are no overall 
estimates of prevalence in farmed cervid populations). Examination of reported 
prevalence in some specific localities appears to indicate that on the whole prevalence is 
still relatively low; nevertheless, in general prevalence does seem to be increasing 
steadily in areas where the disease is well established. Various estimates of prevalence 
range from as low as <1% (for example, among some species in the two affected 
Canadian provinces), to others in the 1%–5% range, and to some others at much higher 
levels. In regions of Wyoming, prevalence in mule deer “has grown from ~11% to ~36% 
from 1997–2007, with local annual prevalence growth rates in excess of 1.15%” 
(Almberg et al., 2011). In the state of Wisconsin, the current figures in certain areas are 
quite high and the rate of increase is disturbing (Bergquist, 2014; WDNR, 2015b): 

“Since 2002, chronic wasting disease (CWD) prevalence within our western 
monitoring area has shown an overall increasing trend in all sex and age 
classes. During the past 13 years, the trend in prevalence in adult males has 
risen from 8–10 percent to over 25 percent, and in adult females from about  
3–4 percent to more than 10 percent. During that same time, the prevalence 
trend in yearling males has increased from about 2 percent to about 8 percent 
and in yearling females from roughly 2 percent to about 7 percent.” 

In late 2011, this state also reported this result from the depopulation of a captive herd 
(WDNR, 2011): “the 80% prevalence rate discovered on Buckhorn Flats is the highest 
prevalence recorded in any captive cervid operation in North America”. Heberlein and 
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Stedman (2009), Cooney and Holsman (2010) and Holsman et al. (2010) argue that initial 
attempts to control CWD in Wisconsin were less successful in reducing prevalence of the 
disease than they might have been with better engagement with hunters and non-hunting 
public in their planning and implementation. Wisconsin has a very large and densely 
concentrated deer population, which is known to be a factor in efficient disease 
transmission, and which could account for these relatively high numbers. The high 
prevalence (25%) noted recently for Wisconsin includes the two counties (Dane and 
Iowa) where CWD was first detected among wild cervids in that state (Bergquist, 2014). 

In conclusion, there are a number of trends in the evolving pattern of CWD in North 
America that would appear to justify some new initiatives in risk management decision 
making for this issue. There is a pervasive sense among some risk managers at the state 
and provincial levels that the major disease control strategies selected to date are either 
not working, or are proving only minimally effective in controlling the disease in specific 
areas. But if new initiatives are to be considered, robust methods must be used in order to 
set priorities among risk control options, through risk-ranking and benefit-cost analyses, 
and to concentrate resources on the preferred strategies which emerge from such 
exercises. 

The possibility that there may soon be an effective vaccine for CWD is very 
significant in this regard. Researchers have mimicked a common mode of prion infection 
using CWD prion inserted into an attenuated Salmonella bacterium to produce anti-prion 
antibodies. This vaccine is has shown some success and is under further development 
(Goñi et al., 2015). Another group in Canada has also developed a vaccine that is 
currently under clinical trials with elk (PREVENT, 2015). 

Expert opinion already obtained has provided some other candidate strategies for 
consideration: 

“Policies aimed at reducing the presence of the infectious CWD agent in the 
environment (including carcass disposal and CWD positive farm depopulation), 
reducing deer densities (targeted culling), and reduced movement of cervids in 
critical areas (through the use of fencing, double fencing, or natural barriers) 
were considered to be effective control measures, and were ranked highly by 
experts for both wild and farmed cervids.” (Oraby et al., 2016) 

In addition, further research and innovation in prion disinfection and decontamination 
technologies would appear to be a high priority. Finally, using genetic information as a 
way to improve risk management is another possible initiative: Geospatial maps with 
genetic data taken from ongoing CWD surveillance could show geographical areas of 
susceptibility or resistance to CWD for various cervid species, thus allowing risk 
managers to allocate management resources better on the basis of disease distribution. 

At the broadest level, risk managers may wish to assign high priority to carrying out 
systematic reviews or expert elicitation exercises in two areas: 

1 What risk mitigation strategies are available, now that the objective of disease 
eradication has been abandoned, if the objective of disease control should similarly 
fail? 

2 What cost-effective strategies, if any, are available for further isolating populations 
of farmed and wild cervids if the disease interactions between these two populations 
should appear to be more problematic than it is considered to be at present? 
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Such exercises might begin with consultations among government and academic 
scientific and wildlife management specialists, using established techniques for 
consensus building. At those sessions some consideration should be given to the 
advisability of preparing quantitative risk estimates for the top-ranked CWD risks, 
especially, and urgently, as noted earlier on the crucial issue of potential disease 
interactions between farmed and wild cervids. Then the results from these initial 
consultations should be taken out to important external stakeholders – aboriginal peoples, 
hunters and cervid farm operators, public-interest groups, and others – across a broad 
range of regional locations, reflecting the scope of the disease outbreak to date. Prior to 
these outreach campaigns, some effort should be put into using effective risk 
communication on the scientific and technical aspects of the risk management of CWD. 
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Note added in proof 

The first case of CWD in a free-ranging Norwegian reindeer was discovered in the 
central region of Norway in March of 2016 (Benestad et al., 2016); subsequently, two 
additional cases in wild deer were discovered in the same area. Norway has decided to 
use hunters and sharpshooter to eradicate the entire herd of 2,000 animals in this area. 
Then, also in 2016, two cases of CWD in moose were discovered near Trondheim in 
northern Norway (Stokstad, 2017). The European Commission has asked the European 
Food Safety Authority (EFSA) to introduce surveillance and sampling activities in the 
entire northern sector of the European Union (Estonia, Finland, Iceland, Latvia, 
Lithuania, Norway, Poland and Sweden) with respect to the threat of CWD to seven wild, 
semi-domesticated and farmed cervid species: Eurasian tundra reindeer, Finnish 
(Eurasian) forest reindeer, moose, roe deer, white-tailed deer, red deer and fallow deer 
(Ricci et al., 2016). In addition, recent research on CWD in North America (Edmunds  
et al., 2016; Meyerett-Reid et al., 2017) includes a major review (Zabel and Ortega, 
2017) of environmental factors in the spread and persistence of the cervid prion protein. 
Finally, a new risk control strategy has been proposed for CWD in North America, 
namely, using controlled burns of fires in forest areas where vegetation and soil is found 
to be heavily contaminated with prions. 
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Vol. 11, No. 8, p.e0161127. 

Meyerett-Reid, C., Wyckoff, A.C., Spraker, T., Pulford, B., Bender, H. and Zabel, M.D. (2017)  
‘De novo generation of a unique cervid prion strain using protein misfolding cyclic 
amplification’, mSphere, Vol. 2, p.e00372-16. 

Ricci, A. et al. (2016) ‘Chronic wasting disease in cervids’, EFSA Journal, Vol. 15, No. 1, p.4667. 
Stokstad, E. (2017) ‘Norway plans to exterminate a large reindeer herd to stop a fatal infectious 

brain disease’, Science, 3 April, Vol. 356, No. 6344. 
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Reviews, Vol. 81, p.e00001-17. 
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Lloyd Knight 

Rules Review Officer 

Idaho State Department of Agriculture 

PO Box 7249 

Boise, Idaho 83707 

 

May 5, 2021 

 

Dear Mr. Knight: 

I am writing on behalf of the Idaho Conservation League to provide comments and suggestions 

regarding the domestic cervidae rules administered by the Idaho Department of Agriculture.  ICL has 

been Idaho’s leading voice for conservation since 1973.  As Idaho's largest state-based conservation 

organization, we represent over 30,000 supporters, many of whom have a deep personal interest in 

protecting human health and the environment.  The Idaho Conservation League works to protect these 

values through public education, outreach, advocacy and policy development. 

I would like to thank ISDA for the opportunity to be involved in and comment on the domestic cervidae 

rulemaking process.  As you know, chronic wasting disease (CWD) is knocking on Idaho’s door with 

confirmed captive and wild cases in three of our neighboring states.  It is therefore imperative that 

Idaho take all possible steps to prevent or limit the spread of CWD within our borders. 

The most obvious need is to test all domestic cervidae greater than twelve months of age for CWD 

regardless of the cause of death.  This suggestion is consistent with numerous available scientific studies 

and recommendations that urge full testing as a means to detect and stomp out any “sparks” of CWD as 

early as possible. 

Additional comments and suggestions may be found in the attached comments.  I’m also submitting the 

enclosed scientific publications for consideration and to be included in the administrative record.  Please 

do not hesitate to reach out if you have any questions or comments. 

Sincerely, 

 
Brad Smith 

North Idaho Director
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Domestic cervidae rulemaking 
The Idaho Conservation League (ICL) would like to thank the Idaho State Department of Agriculture 

(ISDA) for opening a public negotiated rulemaking process regarding domestic cervidae.  As illustrated in 

the map below, chronic wasting disease (CWD) has been confirmed in both domestic and wild cervids in 

three of Idaho’s neighboring states.  ISDA must revise its rules governing domestic cervidae in order to 

limit the potential spread of CWD into the state where it will affect both domestic and wild populations 

of cervids.  Proposed changes are described below. 

 

Distribution of Chronic Wasting Disease in North America, updated December 17, 2020. (Credit: Bryan 

Richards, USGS National Wildlife Health Center). Available online at: 

https://www.usgs.gov/news/chronic-wasting-disease-can-science-save-our-dear-deer?qt-

news_science_products=1#qt-news_science_products 

Sec. 102. Perimeter Fence Requirements. 
The current rules regarding perimeter fencing found at IDAPA 02.04.19, Section 102 provide that fencing 

at domestic elk and fallow deer farms must be at least 8 feet high.  In contrast, the minimum fence 

height for domestic reindeer farms is 6 feet.  Fence height requirements for ALL domestic cervidae  
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farms should be brought into alignment, with a minimum height of at least 8 feet.  A uniform 

requirement of at least eight feet is necessary to prevent the ingress and egress of any wild or domestic 

cervid, regardless of species or origin.  A minimum height greater than 8 feet might be necessary in 

locations where a fence is installed perpendicular to a slope, thereby reducing the effective height of the 

fence on the uphill side. 

Domestic reindeer farms were not allowed in Idaho north of the Salmon River until recently.  The 

restriction north of the Salmon River was to prevent the spread of CWD to wild caribou.  The last wild 

caribou was captured from the Selkirk Recovery Zone in 2019 and relocated to a captive breeding facility 

in Revelstoke, British Columbia. 

The ultimate goal is to reintroduce caribou to the Selkirk Recovery Area.  As such, a secondary perimeter 

fence should be required at ALL domestic cervidae farms in Boundary and Bonner Counties where the 

Selkirk Caribou Recovery Area is located.  Citing Demarais et al. (2002), Fischer et al. (2011) note that 

secondary fencing requirements range from a minimum separation of 6.5 to 16 feet.  ISDA should 

choose a minimum separation of the inner and outer perimeter fences at domestic cervidae farms in 

Boundary and Bonner Counties that is within this range. 

Sec. 500. Domestic Cervidae Ranch Surveillance. 
The current rules at IDAPA 02.04.19, Section 500 provide that: 

Brain tissue from no less than ten percent (10%) of all domestic cervidae sixteen (16) months of 

age or older that are harvested on domestic cervidae ranches must be submitted for CWD testing 

annually.  If ten (10) or less cervids on a domestic cervidae ranch are harvested in a calendar 

year, at least one (1) testable brain sample must be submitted to meet the annual CWD 

surveillance requirement.  In addition to the tissue samples from the harvested domestic 

cervidae, brain tissue from one hundred percent (100%) of all domestic cervidae sixteen (16) 

months of age or older that die for any reason other than being harvested must also be 

submitted for CWD testing annually. 

The basis for the 10 percent testing standard for harvested cervidae is unclear.  In proposing any rule or 

portions of any rule, the director shall utilize the “best available peer reviewed science and supporting 

studies conducted in accordance with sound and objective scientific practices.”  Idaho Code 22-

101A(2)(a).  The 10 percent standard is not supported by the available scientific literature.  In fact, all of 

the studies that we reviewed encouraged testing ALL domestic cervidae for CWD regardless of the cause 

of death (e.g. Leiss et al. 2017, Bollinger at al. 2004, Salman 2003).  Complete testing is recommended in 

order to ensure early detection and eradication of CWD “sparks” (Bollinger et al. 2004).  We understand 

that a 100 percent testing requirement is burdensome to domestic cervidae farmers.  However, 100 

percent testing is consistent with available scientific publications and expert recommendations.  

Rigorous testing is necessary to not only protect wild cervidae but also the domestic cervidae industry 

from devastating outbreaks of CWD. 

ISDA may also wish to modify the rule to provide domestic cervidae ranchers with the option of 

providing brain tissue or lymphoid tissue for CWD testing.  In fact, Bollinger et al. (2004) notes that CWD 
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prions accumulate early in lymph nodes, and therefore, lymphoid sampling allows for earlier detection 

of CWD. 

We also recommend testing all dead cervids over 12 months of age, regardless of the cause of death.  As 

pointed out by Leiss et al. (2017) this is consistent with the U.S. Department of Agriculture’s Herd 

Certification Program. 

Domestic reindeer are exempt from CWD testing under current rules.  ISDA proposes to remove this 

exemption.  ICL supports testing ALL domestic cervidae for CWD, regardless of species and cause of 

death.  Moore et al. (2016) found that reindeer are susceptible to CWD, and Leiss et al. (2017) suggests 

that the potential for the spread of CWD to wild caribou is high.  Therefore, removing this exemption is 

prudent.  

Stricter enforcement of testing and tracking of animals are also issues.  In some cases, domestic cervidae 

carcasses are left lying around on farms for far too long before an effort is made to locate, remove and 

test the carcass for CWD.  Domestic cervidae ranchers may not be able to reliably test carcasses that are 

in an advanced state of decomposition.  Therefore, rigorous tracking and testing of domestic cervidae 

both on site and in an ISDA database are critical to effective CWD surveillance and containment. 

Proposed Sec. 606. (Currently Sec. 607.). From Certified CWD Free Herd. 
The current rules require that all elk imported into Idaho shall originate from a herd that has been 

enrolled in a CWD monitoring program for at least 60 months and which has been determined to have 

certified CWD free cervid herd status by the animal health official of the state or province of origin. 

Additionally, there is an administrative order in effect that prohibits the import of elk from any domestic 

elk farm that is within 25 miles of a confirmed case of CWD in wild cervidae. 

At the April 21st negotiated rulemaking hearing, ISDA indicated that there are no available scientific 

publications regarding this topic.  However, the Michigan Department of Natural Resources (2017) 

drafted a useful summary of the regulations governing importation of domestic cervidae in both the 

United States and Canada.  The summary illustrates that the regulations regarding the importation of 

domestic cervidae from CWD endemic areas are literally and figuratively all over the map.  On one end 

of the spectrum, some states and provinces do not allow ANY cervids to be imported, and on the other 

end of the spectrum, there are no limits whatsoever.  In between, some states and provinces prohibit 

the importation of cervids from any county, region and/or state that is endemic for CWD; some have 

regulations that prohibit importation from endemic areas; some require that the state exporting the 

cervid be enrolled in an official CWD monitoring and certification program; some require that there has 

been no diagnosis of CWD in the originating herd nor any confirmed cases of CWD in wild cervids within 

a certain radius of the originating herd; and/or some require only that there has been no diagnosis of 

CWD in the originating herd or imported cervid. 

Fortunately, Idaho has thus far been spared from a CWD outbreak.  However, CWD is right on our 

doorstep.  It is therefore imperative that the state and ISDA take every precaution to prevent the spread 

of CWD into Idaho.  ISDA’s current administrative order may not be ideal for the domestic cervidae 

industry, but it is better than having an outbreak of CWD that devastates both wild and domestic herds 

in Idaho.  As such, we recommend that ISDA enter the existing administrative order as a proposed rule.
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ABSTRACT. Chronic wasting disease (CWD) is a prion disease of cervids such as deer and elk in North America. Unlike other transmissible
spongiform encephalopathy (TSE) such as scrapie, CWD occurs in both captive and wild ranging animals, but not in domestic ruminants
such as sheep and cattle. In this paper, the history of the disease,  pathogenesis of CWD, susceptibility of animals, its transmission mech-
anisms, potential origins of the disease, diagnostic methods in the field and laboratory tests, surveillance and survey systems in the USA
and Canada, control strategies, economic impact of the disease, food and feed safety, and the risks in human and animals are reviewed
and summarized. Although there is no evidence that CWD has been transmitted to humans, it may have the potential to infect humans.
KEY WORDS: CWD, diagnostic method, food and feed safety, pathogenesis, surveillance


J. Vet. Med. Sci. 65(7): 761�768, 2003


Chronic wasting disease (CWD) is a transmissible
spongiform encephalopathy (TSE) that can affect specific
species of native North American deer, including mule deer
(Odocoileus hemionus) and white-tailed deer (Odocoileus
virginianus) as well as Rocky Mountain elk (Cervus elaphus
nelsoni). The disease is found in both captive (farmed) and
free-living populations of these species.   The purpose of
this paper is to present the current scientific knowledge
about this disease.


HISTORY OF THE DISEASES


CWD was first identified in the late 1960s in captive mule
deer in a Colorado wildlife research facility.  Researchers
working on natural history and nutritional studies with cap-
tive mule deer observed the clinical signs and called the syn-
drome chronic wasting disease (CWD). It was initially
thought to be associated with the stresses of captivity, nutri-
tional deficiencies, or intoxication.   Later, the disease was
recognized as a spongiform encephalopathy-forming dis-
ease through histological studies [27].  The disease was also
recognized in Rocky Mountain elk [26].  Its neuropathology
included the �daisy plaques� which are also a unique abnor-
mality of the new variant Creutzfeldt-Jakob disease (vCJD)
in humans.  The occurrence of CWD remained limited to
captive mule deer until 1981, but in the 1990s the disease
was found in free-ranging mule deer, white tail deer, and elk
in Colorado and Wyoming. This is the only TSE known to
affect free-ranging wildlife species.  Little attention was
paid to this disease in its early discovery, however, it
received much more attention after the potential link
between vCJD and Bovine Spongiform Encephalopathy
(BSE) was identified, and now many researchers and regu-
lators in public health, wildlife, and animal health have
intensified their interest in this disease.


By the year 2000, CWD had been identified in both
farmed and free-ranging animals in several states neighbor-
ing the first reported case, as well as in contiguous regions


of Canada. Intensified recent surveillance has identified
what appears to be an ever-expanding geographic range.
Cases have been identified in the western portion of Colo-
rado, in Wisconsin, Minnesota, New Mexico, and Utah and
some imported cases have been reported in South Korea
[17].


PATHOGENESIS


The pathogenesis of CWD in its natural setting shares
several similarities with its related diseases, mainly scrapie
and BSE. The pathogenesis consists of early involvement of
the lympho-reticular system, including gut-associated lym-
phoid tissue with incubation periods ranging between 15
and 36 months, depending on the species and conditions of
infection. Minor differences in the amount and distribution
of abnormal protein in different body tissues have been
observed in deer and elk. It has not been detected, however,
in either muscle or �antler velvet� - two products consumed
by humans. Spongiform changes are present in the medulla
oblongata, especially the parasympathetic vagal nucleus and
in the thalamus, hypothalamus and olfactory cortex and are
often severe. The disease specific abnormal prion protein,
PrPCWD, as demonstrated by immunohistochemistry (IHC)
is found in the brain, palatine tonsils, visceral and regional
lymph nodes, Peyers patches and other lymphoid tissue of
the small and large intestine and also in the spleen of
affected deer [16]. In the brain, the disease specific PrP
accumulation and spongiform change is seen initially in the
dorsal motor nucleus of the vagus nerve [15, 23, 24]
detected PrPCWD in the brain stem, spinal cord, pituitary
(pars intermedia and pars nervosa), vagosympathetic trunk,
sympathetic trunk, nodose ganglion, myenteric plexus, adre-
nal medulla, pancreatic islets, brachial plexus, sciatic nerve,
but not in the trigeminal (gasserian) ganglion, coeliac gan-
glion, cranial cervical ganglion or spinal nerve roots. These
findings suggest that there is, at least in the clinical disease,
extensive involvement of multiple organ systems, including
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central and peripheral nervous tissues, endocrine organs and
the alimentary tract, the latter suggesting a possible means
of agent shedding. Immunohistochemical evidence of dis-
ease specific PrP has not been found in the mucosa of the
abomasum and intestines, thymus, bone marrow, skeletal
muscle, liver, lungs, myocardium, walls of vessels, kidney,
bladder, ovary, endometrium, testis, epididymis, sebaceous
and sweat glands, and epidermis of skin of affected deer. In
elk, PrPCWD has been detected by IHC in the myenteric
plexus, the vagosympathetic trunk, the cell column of the
spinal cord and endocrine glands. PrPCWD accumulates first
in the dorsal motor nuclei of the vagus nerve at the level of
the obex of the medulla and this accumulation precedes the
development of lesions [15].


Brain lesions, associated with clinical disease in deer,
have been found 16 months after experimental infection and
in elk from the age of 12 months, whereas immunohis-
tochemical demonstration of  PrPCWD is achieved much ear-
lier, sometimes several months, or up to a year, in both
lymphoid tissues and CNS.


There are no reported studies of tissue infectivity bioas-
says in CWD because there are no adequate biological mod-
els available to detect CWD infectivity and because the
substantial resources necessary to conduct bioassays in deer
and elk have not been allocated. This is an important omis-
sion in the research, which prevents any quantification of
infection relative to tissue/organ.


SPECIES SUSCEPTIBILITY AND CROSS SPECIES


A major determinant of susceptibility to the TSE diseases
is the host PrP gene. Genetic homology between species
confers similarities and divergence in the spatial configura-
tion of the respective protein, and is an important element of
the structural basis of the species barrier. Only three species
of cervidae are known to be naturally susceptible to CWD:
mule deer, white-tailed deer and Rocky Mountain elk. One
case was originally reported in black tailed deer (Odocoileus
hemionus columbianus) [27], a subspecies of mule deer.
Hybrid animals of mule deer and white-tailed deer have also
been affected. Other non-domestic ruminants, including
moose (Alces alces), pronghorn antelope (Antilocapra
americana), Rocky Mountain bighorn sheep (Ovis canaden-
sis canadensis), mouflon (Ovis musimon), mountain goats
(Oreamnos americanus), and a blackbuck (Antilope cervi-
capra), have been in contact with CWD-affected deer and
elk or have resided in premises in which CWD had occurred
and have not developed the disease [25]. Cattle, sheep and
goats that have resided in research facilities together with
CWD-affected animals for prolonged periods or under field
conditions did not develop the disease. These  observations
of apparent cross-species resistance are supported by molec-
ular studies of [13] and in vivo studies of [8]. 


Several experimental studies to transmit CWD have been
conducted, most by intra-cerebral (IC) inoculation. While
such studies provide information on susceptibility to the
most efficient means of interspecies transmission, they do


not inform on interspecies susceptibility by natural routes of
transmission. For the latter oral or other possible natural
exposure route studies are considered the most appropriate.
On-going research on the species barrier is indicating that
there is a substantial biological barrier to transmission of
CWD from deer to cattle. Preliminary data from experi-
ments in progress in the USA indicate that only a few calves
develop disease after challenge with CWD pathogen from
affected mule deer using the intra-cerebral(IC) inoculation
route of transmission. Cattle have been inoculated orally
with a brain tissue pool from CWD-affected mule deer at the
University of Wyoming and have not developed any evi-
dence of transmission more than five years following expo-
sure. These studies are scheduled to run for ten years. In
addition, bovine calves have been orally inoculated with
CWD brain tissue pools from mule deer and from elk; these
calves are being sequentially necropsied and results are not
yet available (Williams, pers comm).


Cattle living in close contact with infected deer and elk
have not developed the disease during the first five years of
a ten-year study.  Twenty-four cattle were housed with resi-
dent deer and elk with endemic CWD, in two wildlife
research facilities in Wyoming and Colorado. These studies
started in 1997 and to date there is no evidence of transmis-
sion of CWD to cattle through contact. Control deer have all
succumbed to CWD. Brains from cattle over five years of
age and from different ranches within an enzootic area of
CWD were examined with H&E and IHC stains and all were
found to be negative (Gould, pers. comm).


Kaluz et al. [4] and O�Rourke et al. [10], indicated that
the sequences of the prion protein gene are very similar
between certain cervidae. Thus, it is possible to derive a
conclusion from a specific study on one of these species.


Polymorphisms of the normal PrP gene influence suscep-
tibility to infection and disease phenotype. In Rocky Moun-
tain elk, sequence analysis of the PrP gene showed only a
single polymorphism; one amino acid change (Met to Leu)
at codon 132. It was found among 43 genotyped free-rang-
ing and farmed Rocky Mountain elk that were positive for
CWD, homozygous for PrP codon 132-Met (M/M) were
over-represented when compared to unaffected control
groups. In the same group, several heterozygous M/L were
positive. Positive elk with the homozygous codon 132 L/L
were not found [10].  Research is continuing into the influ-
ence of genetics on susceptibility; there may be an associa-
tion between PrP genotype and resistance in elk but this has
not been recognised [10]. A phylogenetic analysis suggested
that cattle and mule deer have converged with great apes
including humans in key areas of their prion protein [6].  It
is, therefore, difficult to draw specific inferences from these
data but such studies provide indications as to species in
which the PrP gene should be examined in more detail.


A recent report described CJD in �unusually young
patients who  consumed venison�, and although epidemio-
logical and molecular biological investigation failed to
show a convincing link between exposure and disease, the
conclusion that these patients were most likely cases of spo-
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radic CJD must be weighed against the fact that we do not
know what CWD in humans would look like - it might look
like sporadic CJD, or vCJD, or might have distinguishing
characteristics unlike either form of disease.


There is epidemiological and biological strain typing evi-
dence that the occurrence of spongiform encephalopathies
in closely related wild ungulate species held in British zoo-
logical collections contemporaneously with the epidemic of
BSE were due to food borne exposure to the BSE agent via
contaminated proprietary ruminant feedstuffs. Such cases
occurred only in species within the family Bovidae (subfam-
ilies bovinae and hippotraginae) [5] and a considerably
greater range of species, not only within the order Artiodac-
tyla, but across several other orders, was exposed to feeds
containing animal proteins. Within the Artiodactyla, an esti-
mated 62 species were held in British zoos in 1989 [5] and
undoubtedly this included members of the family Cervidae.
The extent to which such species were exposed to commer-
cial feedstuffs or supplements at the time is not known, but
the practice was commonplace.


DISEASE TRANSMISSION


There is considerable evidence that CWD is both infec-
tious and contagious but specific details of its transmission
remain as yet to be determined. However, historically the
epidemiology of CWD does not support its being a feed-
borne disease like BSE, associated with rendered ruminant
meat and bone meal (MBM). Evidence for this includes (1)
the observations that captive cervidae without records of
being fed with animal-protein also succumbed to the disease
and (2) free-ranging animals are unlikely to have access to
compound feed stuffs. 


Lateral transmission, compounded by animal move-
ments, is the most important factor in spread of CWD. Indi-
rect transmission via environmental contamination may
play a role in natural dynamics and persistence of the dis-
ease and thus exacerbate the spread of the disease, and may
present an obstacle to eradicating CWD from infected pre-
mises. 


Observational studies suggested that lateral transmission,
similar to that experienced in scrapie epidemics, occur in
CWD and is the most important factor impacting the spread
of the disease [9, 25].  The presence of the CWD agent in
lymphoid tissues of the alimentary tract suggests that the
agent may be shed through the alimentary tract (feces and
saliva).  Contaminated pastures used by captive cervidae
appear to have served as sources of infection in some CWD
outbreaks. The potential role of invertebrate and/or verte-
brate reservoirs in the spread of CWD warrants further
study, as does the influence of weather conditions on disease
persistence, especially in free-ranging populations. Rapid
increases in prevalence within captive herds suggest trans-
mission may be quite efficient, at least at a local level.
Recently four Saskatchewan elk farmers were advised not to
grow grain or raise livestock on certain parts of their land
since it may harbor CWD. Restocking pastures after leaving


them clear for more than ten years was no guarantee for
complete removal of possible contamination and sentinel
programs were initiated to test these pastures.


There is less evidence for the existence of maternal trans-
mission but because this cannot be distinguished from the
high component of lateral transmission, it is not possible to
exclude it.  Placentomes, ovaries and fetal tissues from two
mule deer in term pregnancy were examined with IHC and
PrPCWD was not detected [17], in contrast to the finding of
PrPSc in pregnant domestic sheep with scrapie [19]. Tuo et
al. [19] demonstrated that accumulation of PrPSc in uterine-
placental epithelial cells in the placentome was determined
by the pregnancy status of scrapie-infected ewes. The distri-
bution of PrPSc plaques in placentomes showed a tendency
toward increased size and number of placentomal PrPSc


plaques from the endometrial stalk (maternal side) to chori-
onic plate (fetal side). In any case, maternal transmission
alone is unlikely to sustain epidemics of CWD [7].


Both sexes and a wide range of age classes of animals can
be affected, underscoring the likely importance of animal-
to-animal (lateral) transmission in sustaining epidemics.
Both intra- and inter-specific transmission (e.g., mule deer/
white-tailed deer, elk/white-tailed deer) probably occurs.
The infectious period is unknown but it appears likely that
PrPCWD shedding is progressive through the disease course.
The presence of PrPCWD at the beginning of the incubation
time in alimentary tract associated lymphoid tissues sug-
gests that shedding may take place early on [16]. 


THE ORIGIN OF CWD


There is no epidemiological evidence that would suggest
the origin of CWD. As indicated above, there is no evidence
to support a feed-borne common source origin of CWD.
Hypotheses as to the origin of the disease might include:


1) Infection of deer by a strain of scrapie that has adapted
to cervidae [23].


2) A genetic form of TSE arising in deer, with subse-
quent natural transmission.


3) Exposure to a currently unknown TSE, expressing the
possibility, borne particularly out of the infancy of the
study of diseases of wildlife, that there could be unde-
tected TSE or prion diseases in other species.


4) A spontaneous conformational change of the prion
protein occurring in mule deer, with subsequent trans-
mission to other deer and to elk.


None of these hypotheses provide a particularly plausible
explanation but further consideration of the evidence
against a sheep scrapie origin is necessary. Given the
endemic occurrence of scrapie in North America, a scrapie
origin might be considered the commonly accepted theory,
but even this has substantial counter arguments. Scrapie in
sheep has an almost world-wide distribution and is present
in many countries that harbor free-ranging deer but CWD
has not been reported in deer populations of countries out-
side of North America. Although CWD transmits to goats
[25] and to sheep  [3] by IC inoculation, the incubation
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period (more than six years in goats) produced suggests a
large species barrier and this is not what might be expected
if the agent were originally a sheep scrapie agent strain. In
addition, biological strain-typing in inbred mouse strains
has shown that the CWD agent differs from the BSE agent
and from strains of scrapie tested thus far)[2]. Lastly, com-
parisons of abnormal PrP glycoform patterns from CWD-
affected deer and elk, and  scrapie-affected sheep and cattle
did not provide reliable indications of TSE infections of
common origin among the species studied [12].


DIAGNOSIS


Clinical signs of CWD are not specific. A consistent clin-
ical sign of CWD in deer and elk is progressive weight loss.
Behavioral changes also occur in the majority of cases,
including decreased interactions with other animals, listless-
ness, lowering of the head, drooping ears, blank facial
expression and repetitive walking in set patterns. In elk,
behavioral changes may also include hyper-excitability, ner-
vousness, ataxia and head pressing. Free-ranging, CWD-
affected elk may lose the fear of humans. Affected animals
continue to eat grain but may show decreased interest in
hay. In deer and elk polydipsia and polyuria also commonly
occur. Excessive salivation and grinding of the teeth are also
observed. The clinical disease is progressive and always
fatal.


In captive herds experiencing a new outbreak of CWD,
there is frequently a history that includes sporadic cases of
prime-aged animals losing condition, being unresponsive to
symptomatic treatment and dying from aspiration pneumo-
nia. This pneumonia, presumably caused by difficulty in
swallowing and by ptyalism, may lead to misdiagnosis of
the condition if there is not histological and/or immunohis-
tochemical examination of nervous or/and lymphoid tissues.
�Sudden deaths� following handling also have been
reported as the index cases in some situations as have
unusual traumatic losses. 


Most cases of CWD occur in adult animals. The majority
of CWD-affected animals are 3�5 years of age. The oldest
elk with CWD was >15 years old. The clinical course of
CWD varies from a few days to approximately a year, with
most of animals surviving from a few weeks to three or four
months. Caretakers familiar with individual animals often
recognize subtle changes in behavior well before serious
weight loss occurs.


Differential diagnoses include mineral deficiencies that
lead to neurological symptoms in deer and elk (e.g. fading
elk syndrome, listeriosis, and copper deficiency).


Evidence of non-clinical CWD infection has been seen in
deer fawns and elk calves by about six months of age
(Spraker, Pers comm). The youngest naturally-infected
mule deer diagnosed with clinical disease was 17 months of
age. CWD has been diagnosed in a 24-month-old Rocky
Mountain elk [1]. 


Gross lesions seen at necropsy reflect the clinical signs,
primarily emaciation. Aspiration pneumonia, which may be


the actual cause of death, is also a common post-mortem
finding in animals affected with CWD. 


LABORATORY TESTING


On microscopic examination, spongiform lesions of
CWD in the central nervous system resemble those of other
TSE's. Lesions are usually found in several nuclei in the
medulla oblongata, pons, mesencephalon and telencephalon
in clinically-affected animals [24, 18]. The parasympathetic
vagal nucleus in the dorsal portion of the medulla oblongata
at the obex is the most important site to be examined for
diagnosis of CWD, especially in apparently clinically nor-
mal animals [11, 17].


Immunostaining of tissues using PrP antibodies can dem-
onstrate disease specific prion protein in the brain, palatine
tonsils, visceral and regional lymph nodes, Peyers patches
of the small intestine, lymphoid tissue of the large intestine,
and the spleen of affected deer. Immunohistochemistry
(IHC) currently used as the �gold standard� in testing for dif-
ferent TSEs, is also used to test brain tissue for the presence
and accumulation of PrPCWD, the protein marker used to
diagnose CWD.  The area of the brain used for testing (para-
sympathetic vagal nucleus of the medulla at the obex) is crit-
ical and if the correct area of the brain is not tested, this must
be considered. Testing of both brain and lymphoid tissue is
preferred.


The current rapid tests used for BSE in Europe are being
evaluated for their usefulness as screening tests for CWD
[14]. The Bio-Rad CWD ELISA test used on lymph node
tissue has recently been licensed in the US for mule deer, elk
and white-tailed deer. The IHC and Bio-Rad ELISA both
provide reliable results in testing for CWD. The latter test
was used in some veterinary diagnostic laboratories on
samples from Colorado and Wyoming. To date, slightly
over 27,000 tests in 25,000 animals with approximately 200
positive animals (mule deer, elk and white-tailed deer) have
been run using the Bio Rad ELISA for free-ranging cervidae
surveillance.


Tonsillar biopsies have been assessed for the diagnosis of
CWD in live animals [20, 28]. This technique is useful for
the pre-clinical diagnosis of CWD in farmed live mule deer
and white-tailed deer. PrPCWD accumulates in tonsillar and
lympoid tissues in an early stage of the infection and can be
detected with IHC 2 to 20 months before a CWD-related
death and up to 14 months before the onset of  clinical signs
of CWD. These studies suggest that tonsillar biopsy is a
valid method for detecting CWD in live deer during incuba-
tion stage, and may be used as an ante-mortem and pre-clin-
ical diagnosis and as an adjunct management tool. This
technique is currently being evaluated as a practical man-
agement tool under field conditions (i.e. involving the cap-
ture, anaesthetic and biopsy of wild deer) [28].


A third eyelid test used in sheep for the diagnosis of
scrapie was examined for the pre-clinical identification of
infected animals [10].  This approach, however, does not
seem feasible in deer and elk due to the very limited amount
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of lymphoid tissue associated with the third eyelid in these
species (Miller and Spraker, unpublished data).


SURVEILLANCE AND SURVEY SYSTEMS


During the last 10�15 years, several wildlife and animal
health agencies have initiated a series of surveys that
include hunter-killed and -targeted sampling areas as well as
deer and elk farms for the purpose of determining the extent
of the infection in free-ranging and farmed cervidae. These
surveys were mainly focused in the states of Colorado and
Wyoming and to some extent on selected elk and deer farms
across the USA and Canada. Most of these surveys, how-
ever, were initiated as a reaction to a reported case with the
focus on determining the prevalence instead of a being part
of a planned surveillance system.


These surveys have identified CWD cases in free-ranging
mule deer in Wyoming, Colorado, Nebraska, South Dakota,
and New Mexico. The disease has also been found in free-
ranging elk in Wyoming, Colorado, and South Dakota. Sim-
ilarly it has been found in free-ranging white-tailed deer in
Wyoming, Colorado, South Dakota, Nebraska, Wisconsin,
Illinois, and Utah.  With continuing and planned levels of
these surveys the distribution and level of prevalence may
change over a period of only a few months.


In addition, CWD has been diagnosed in farmed elk herds
in a number of states in the United States and in two Cana-
dian provinces. The current US national surveillance plan
for farmed cervidae herds includes:


1) Mandatory death reporting.
2) CWD testing of all animals, except calves, which are


slaughtered or die on the affected premises.
3) Individual animal identification and annual census.
Surveillance for CWD in US farmed elk began in 1996


and has been a cooperative effort involving state agriculture
and wildlife agencies, the U.S. Department of Agriculture's
(USDA), and Animal and Plant Health Inspection Service
(APHIS). Farmed cervidae surveillance has been increasing
each year since 1997 and will become an integral part of the
USDA program to eliminate CWD from farmed elk.  The
farmed cervidae surveillance program and the surveillance
program for wildlife are interdependent.  Particular aspects
of surveillance programs depend upon conditions in each
state. For areas with known CWD infections, estimates of
disease prevalence can be used to judge the effectiveness of
management actions and to evaluate disease dynamics in the
context of ecological research questions. Surveillance activ-
ities are also needed to satisfy public and management infor-
mation needs. The CWD-positive elk herds in the United
States include South Dakota, Nebraska, Colorado, Okla-
homa, Kansas, Montana, and Minnesota. CWD has been
also diagnosed in farmed white-tailed deer in Wisconsin.


In late 2002, the Colorado Division of Wildlife in cooper-
ation with the Colorado Department of Agriculture and Col-
orado State University initiated a planned surveillance as a
model for hunted  cervidae in Colorado for CWD. The rapid
screening test (BioRad ELISA) was applied on a volunteer


basis to screen more than 25,000 samples from Colorado elk
and deer. The IHC was used as a confirmatory test for those
samples testing positive by screening. Findings from this
survey will be available soon.


In Canada, CWD has been diagnosed in deer or elk on at
least 40 game ranches in Saskatchewan and in farmed
white-tailed deer on one ranch in Alberta (since 1996). Of
these, 95% of infected elk herds had only a few (1-3)
infected animals as diagnosed by IHC on the brain. Most
(91%) elk diagnosed with CWD were at a pre-clinical stage.
Approximately 65% of infected herds in Saskatchewan had
a prevalence of infection less than 5%. While animals under
12 months of age have been diagnosed with pre-clinical
infection by IHC, the youngest elk diagnosed with clinical
CWD was 17 months old. Canadian veterinary services con-
sider that the incubation period for CWD is 16-36 months,
with a mean of 22 months. With elk, as with deer, animals of
all ages and both sexes have been found infected with CWD
and no bias has been evident.


Until 2000, there was no active surveillance for CWD in
Canada. The government is in the process of conducting ret-
rospective inspections of all farms that have imported ani-
mals from the United States, with emphasis on those farms
where imported animals died within three years of importa-
tion.  Provincial Government surveillance has provided
valuable information on CWD. A voluntary national CWD
certification program was recently introduced to provide
access to herd replacements of known ('certified') CWD sta-
tus and to meet the requirements of trading partners. Subject
to conditions, herds that have been enrolled in voluntary
CWD certification programs can enter the federal program
at higher entry level status.


There is no published information on the possible occur-
rence of, or surveillance for, TSEs in cervidae species on the
European continent. Throughout the world (particularly in
Europe, North America and Australia), pathological exami-
nations will have been carried out on numerous species of
deer that have died in, or have been culled from zoological
collections. In many cases, this will have included histo-
pathological examination of the brain.  None of the cases
from Europe, Australia, and New Zealand have indicated
such disease. 


Several zoological gardens and wildlife research insti-
tutes were contacted for further information on surveillance
of cervidae. From data received, it is concluded that cur-
rently minor surveillance activity is on-going or planned for
CWD in cervidae.


CONTROL STRATEGIES


Control measures in general include prevention of intro-
duction, notification of the disease, control or ban on move-
ments, quarantine, eradication of affected herds, and
compensation, and measures to prevent/stop the spread from
free-range to farmed animals (and vice versa). Because of
the commercial aspect of game ranching, animals were
commonly moved across the US and Canada. Recently,
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laws have been passed to prevent the movement of these
captive animals across state lines. Some states will not allow
any parts of animals into their state, if the origin of the meat/
tissue is from an area in which CWD is known to occur.


There is also some natural movement of deer and elk
across state lines. Knowledge of herd management, preva-
lence of CWD, and susceptibility factors may provide addi-
tional support for efficient controls. For example, it can be
predicted that a hierarchy of prevalence is likely among the
species (white-tailed deer>mule deer>elk) given that white-
tailed deer are more social and found at higher densities.


Several states in the USA have recently banned or
restricted the importation of deer species, including North
Carolina, Michigan, Vermont, Tennessee, Texas (March
2002), Nebraska, Wisconsin, New York, Colorado, and Ari-
zona. In New Mexico, upon recognition of the disease in
free-ranging mule deer, the state immediately stopped any
importation of deer or elk. Following the screening of herds,
herd certification may be an option.  However, given the
limited knowledge on the incubation of the disease and its
variation in clinical presentation, it is likely to take as long
as five years of surveillance of all juvenile and adult mortal-
ity before a farmed herd may be certified as being free from
CWD. The United States FDA Center for Veterinary Medi-
cine announced in November 2002 a proposed policy on
rendering tissues from cervidae from CWD-positive areas
or herds.


Key elements of the Canadian eradication for farmed and
captive cervidae are as follows:


1) CWD is reportable under the Federal Health of Ani-
mals Act (since 2001).


2) The finding of an infected animal (confirmed by IHC
in the government laboratory) triggers a series of
events :
a) Imposition of quarantine on all animals and animal


products at the affected farm.
b) Slaughter of all cervidae. 
c) Testing of all adult cervidae in a government labo-


ratory.
Since the eradication program commenced in February


2000, the Canadian government has slaughtered approxi-
mately 8,300 farmed elk on the affected farms (40 in
Saskatchewan and 1 in Alberta) and tested 7,153 adult ani-
mals (99 % elk) and has detected a total of 230 elk infected
with CWD to date. It has cost the federal government 33
million (Canadian) to compensate the farmers (Peart, pers
comm).


ECONOMIC IMPACT


It is obvious that there has been a significant impact on
the North American farmed cervidae industry from CWD
but the total effect is difficult to quantify. There has been
some influence, bearing, consequence, and repercussions on
the sale of hunting licenses in different US states (e.g. Wis-
consin). Public awareness  has been raised by multiple


forms of outreach by many agencies. A huge cost is
involved in the compensation of Canadian farmers where
animals were eradicated on CWD-positive farms. The cost
of quarantine of farm and grassland in an attempt to reduce
the environmental contamination following CWD in a
farmed herd is difficult to quantify. CWD has also had a
major impact on the deer and elk farming industry. Elk are
raised for the production of antler velvet and meat and for
trophy hunting. About 70% of velvet antler was formerly
exported to South Korea. In the course of Canadian eradica-
tion activities and the detection of an increasing number of
cases in 2000-2001, some trading partners closed their mar-
kets to Canadian cervids and cervid products, including
semen, embryos and velvet.  It is difficult to determine the
total economic impact of this market closure.


FOOD AND FEED SAFETY AND HUMAN AND 
ANIMAL RISKS


There is no evidence that CWD can be transmitted to
humans consuming meat or handling infected cervids or
their products, however this possibility cannot be ruled out.
The World Health Organization recommends that people
not consume animal products from any animal infected with
a TSE disease and public health policies in Canada and the
US are consistent with this directive. In North America,
some health officials advise hunters not to consume meat
from animals known to be infected with the disease. In addi-
tion, they suggest hunters take simple precautions when
field dressing deer or elk taken in areas where the disease is
found. In the USA, the consumption of meat from CWD-
affected animals is discouraged; however, there is no ban.
So, affected meat probably has been consumed for decades
in Colorado and Wyoming. In Canada, all adult cervidae
slaughtered under commercial arrangements in the prov-
inces of Saskatchewan, Manitoba, and Alberta are tested for
CWD and carcasses are only released upon receipt of a neg-
ative result. Offal  may be disposed off by incineration or
deep burial before test results are known. Once a farmed
cervidae is diagnosed with CWD, the infected animal and all
cervidae exposed to positive animals are destroyed and the
carcasses disposed of by incineration or deep burial. Antler
velvet from test negative animals in the herd is released
from official control.


Recently, the United States' Center for Disease Control
(CDC) issued a new statement concerning CWD and possi-
ble human infection: �Although it is generally prudent to
avoid consuming food derived from any animal with evi-
dence of a TSE, to date, there is no evidence that CWD has
been transmitted or can be transmitted to humans under nat-
ural conditions�.  However, the CDC has renewed surveil-
lance efforts in order to rule out a link between CWD and
vCJD.  While to date there has been one case of vCJD
reported in US (contracted in the UK), the CDC is working
with ongoing investigations in Wyoming and Colorado to
track cases of CJD or suspected CJD.
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CONCLUSION


CWD is spreading and may have the potential to infect
humans. It is not known whether CWD exists undetected
outside North America. Its unique and troubling feature is
that unlike scrapie and BSE, it occurs in both captive and
wild ranging animals, which poses enigmas both for under-
standing the means by which it is transmitted from animal to
animal, and for devising strategies to prevent its spread.
When diagnosed in captive animals, herds can be culled or
entirely destroyed, but this strategy cannot be used for ani-
mals in the wild.


Although CWD presents more of a problem to individu-
als (hunters, for example) than to general public health, indi-
vidual infections could have public health consequences
similar to those of vCJD:  clinically healthy individuals har-
boring the infection during its incubation period could pos-
sibly transmit disease via cross-contamination of surgical
instruments or blood donations, and after death from unsus-
pected disease, their bodies could be harvested for organ
donations. Without the ability to establish a diagnosis of
human CWD infection, or knowledge of the presence or
absence of infectivity in peripheral body tissues and blood,
the potential for human risk will continue to depend solely
on epidemiological inference.


Another potentially dangerous situation would arise if
CWD were to find its way into non-cervid animal species. In
particular, if CWD were to be introduced and become
endemic in livestock species such as sheep and cattle, the
animal and human food chains could be put at the same kind
of risk as what occurred with BSE. We know that sheep and
cattle can be experimentally infected with CWD by intrace-
rebral inoculation, and tests are ongoing to determine if oral
dosing with CWD brain tissue, or close contact with CWD-
infected deer, can transmit disease to cattle.


Although food chain infections would require a series of
breakdowns in the system of precautionary measures
already taken to prevent a BSE outbreak, including the ban-
ning of most mammalian protein for use in ruminant feed,
the potential for human error is a real and unpredictable fac-
tor.
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Original Article


Modifying Elk (Cervus elaphus) Behavior With
Electric Fencing at Established Fence-Lines to
Reduce Disease Transmission Potential


JUSTIN W. FISCHER, United States Department of Agriculture, Animal and Plant Health Inspection Services, National Wildlife Research Center,
4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA


GREGORY E. PHILLIPS, United States Department of Agriculture, Animal and Plant Health Inspection Services, National Wildlife Research
Center, 4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA


DAVID M. BAASCH, School of Natural Resources, University of Nebraska, 135 Hardin Hall, 3310 Holdrege Street, Lincoln, NE 68658, USA


MICHAEL J. LAVELLE, United States Department of Agriculture, Animal and Plant Health Inspection Services, National Wildlife Research Center,
4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA


KURT C. VERCAUTEREN,1 United States Department of Agriculture, Animal and Plant Health Inspection Services, National Wildlife Research
Center, 4101 LaPorte Avenue, Fort Collins, CO 80521-2154, USA


ABSTRACT Direct and indirect contact through fences at cervid farms with only a single perimeter fence
may play a role in transmission of diseases such as chronic wasting disease or bovine tuberculosis
(Mycobacterium bovis). We report a case study examining effectiveness of a baited electric fence, as an
addition to an existing single woven-wire fence (2.4 m high), for altering behavior and reducing fence-line
contact between elk (Cervus elaphus). We used a video-surveillance system to monitor one 20-m-long test
fence at an elk ranch in north-central Colorado, USA from 2006 to 2007.We conducted 26 trials (11 without
electric fence during 48.2 total cumulative days and 15 with electric fence during 63.7 days) with different
levels of motivation for contact between groups of elk separated by the test fence. We documented 426
contacts between elk (direct transmission risk) or the woven-wire fence (indirect transmission risk) during
trials without the electric fence.We documented 0 contacts between adult elk or the woven-wire fence during
trials when the electric fence was in place. During our case study, 24 of 25 elk exposed to the electric fence
were completely deterred. We emphasize that our approach targets behavior modification of farmed
elk routinely exposed to the electric fence, not wild elk that may occasionally approach from the outside.
Our results suggest that adding a baited electric fence inside an existing woven-wire–fenced enclosure
has potential to provide a cost-effective means to minimize contacts between farmed and wild elk.
� 2011 The Wildlife Society.


KEY WORDS Cervus elaphus, chronic wasting disease (CWD), disease transmission, electric fence, elk, fence-line
contact.


Chronic wasting disease (CWD;Williams 2005) and bovine
tuberculosis (TB [Mycobacterium bovis]; Clifton-Hadley
et al. 2001) are global threats to farmed and wild cervids.
Chronic wasting disease is a fatal, transmissible spongiform
encephalopathy (Williams and Young 1992, Miller and
Williams 2004, Williams 2005) that appears to be trans-
mitted directly from animal to animal (Miller et al. 1998,
Miller and Williams 2003, Miller and Wild 2004) and
indirectly through environmental routes (Williams et al.
2002, Miller et al. 2004). Bovine tuberculosis is a bacterial
disease that can be transmitted directly either by oral and
respiratory routes, or indirectly through environmental
routes (Clifton-Hadley et al. 2001; Mackintosh et al.
2002; Palmer et al. 2003, 2004). Social interactions by cervids
through fences and contact with fences, involving transfer of


saliva, could facilitate transmission of CWD (Williams et al.
2002,Williams andMiller 2003) and TB (Rhyan et al. 1995)
between farmed and wild populations.
The farmed-deer breeding industry has been reported as


the ‘‘fastest growing industry in rural America,’’ (Anderson
et al. 2007:4). There are an estimated 7,828 cervid farms in
the United States, which generate US$652 million of
economic activity for the Texas, USA economy alone
(Anderson et al. 2007). However, farmed cervid facilities
and transport of animals between facilities have been impli-
cated in transmission of diseases including CWD and TB
(Rhyan et al. 1995, Williams et al. 2002, Argue et al. 2007).
Of course the risk of disease transmission exists not only from
farmed to wild cervids, but also from wild to farmed cervids
(Buck 2002, Demarais et al. 2002, Diez et al. 2002).
Managing against transmission of diseases between farmed
and wild cervids through biosecurity measures (i.e., fencing,
vaccination, population management, etc.) should be of
utmost importance to cervid farm owners and natural
resource managers.
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Fencing is the most logical measure to prevent contact
between farmed and wild animals (Ward et al. 2009) and
there is an implicit assumption that reducing contact rates
will reduce risk of disease transmission. Single woven-wire
fences (WWFs; 2.4–3.0 m in ht) are the standard fence type
at farmed cervid facilities (Demarais et al. 2002). A single
WWF allows direct contact between farmed and wild cervid
populations through the fence; thus, potential for disease
transmission exists (VerCauteren et al. 2007). However,
VerCauteren et al. (2007) documented no contacts by elk
or deer through double WWFs (separated �1 m) or a single
WWF paralleled by a 3-strand electric fence (0.6 m inside
WWF). VerCauteren et al. (2007) was not designed to
evaluate fence type, but results suggested that an offset
electric fence used in conjunction with a single WWF
may reduce or potentially eliminate contact between farmed
elk and wild cervids.
Although research has shown use of electric fencing can


effectively control movements of cervids (Hygnstrom and
Craven 1988, Karhu and Anderson 2006, VerCauteren et al.
2006, Webb et al. 2009), effectiveness of coupling an
electric fence with an existing WWF to reduce fence-line
contact has not been explored. Our goal was to assess poten-
tial for a simple baited electric fence, offset from an existing
2.4-m-tall WWF, to alter elk behavior and reduce the
number of contacts with fences and between elk on opposite
sides of fences. Our specific objectives were to assess whether
presence of the electric fence reduced elk–elk and elk–WWF
contact rates during scenarios where individuals and groups
of elk were separated from herd-mates and to measure elk
behavior toward the electric fence.


STUDY AREA


Our study took place on a privately owned elk ranch
in Larimer County, Colorado, USA between August 2006
and October 2007. Elevation and annual precipitation
averaged 1,800 m and 38.43 cm, respectively. Total fenced
area was 7 ha, with multiple interior pens. Mature ponderosa
pines (Pinus ponderosa) were scattered in the enclosure, with
little other natural vegetation.


METHODS


Interior Pen Design
We chose 2 interior pens that shared a commonWWF (2.4-
m high and 85-m long) for our evaluation (Fig. 1). We
installed a second 2.4-m-high WWF parallel to and
1.2 m from the existing WWF along 65 m of the WWF.
The remaining section (20 m long) was not double-fenced
and was evaluated either alone during control trials or
with our experimental electric fence (EF; ElectroBraidTM


Fence Limited, Yarmouth, Canada) during EF treatment
trials. Elk on the EF side (pen A; Fig. 1) constituted our test
group and elk in pen B served as attractants. We outfitted
adult females (>24 months old) with alphanumeric collars
(ID) for identification in video. We did not collar elk
calves (<12 months old) or adult males (>24 months
old); adult males were individually identifiable by unique


antler characteristics.We positioned the EF, which consisted
of 2 energized strands of polyester-fiber rope with inter-
twined copper wires, 1 m from the WWF and 0.74 m and
1.48 m above ground. The EF was powered by a 110-V
energizer (Power Wizard1 model 18000; Power Wizard,
Inc., Streetsboro, OH) that was checked weekly and pro-
duced a pulsed energy output (18 J) between 8 kV and 9 kV.
Wooden and fiberglass posts (end and in-line, respectively),
spaced 6.6 m, supported the EF with plastic insulators. Elk
in both pens had ad libitum access to feed and water through-
out the study. Care and use of all elk associated with
our fence-line experiments were approved by the National
Wildlife Research Center (NWRC) Animal Care and Use
Committee (NWRC study protocol QA-1360).


Video-Surveillance System


Wemonitored the test section of fence with 4 infrared-video
cameras (Sony1 model PRO120HL; Sony Corporation,
Tokyo, Japan) linked to a digital-video recorder (DVR;
V-MAX Series, Kevis1, Inc., Dongan-gu, Korea). The
cameras operated continuously on a 110-V power supply
and the DVR recorded data when motion was detected
within the cameras’ field-of-view. We mounted cameras
3 m above ground and 5 m apart on wooden posts. We
aimed cameras downward and oriented them in the same
direction to monitor both sides of the EF and WWF test
section (Fig. 1).


Figure 1. Layout (not drawn to scale) of test-fence area and video surveil-
lance system examining efficacy of an electric fence to reduce contact along
fence-lines by farmed elk in north-central Colorado, USA. Cameras were
orientated in the same direction to yield continuous coverage of the test-
fence area. We monitored the test-fence area between August 2006 and
October 2007.
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Study Design


To evaluate effectiveness of the EF under different situations
or motivation levels, we conducted trials in 8 scenarios:
rutting adult males separated from adult females (scenarios
1 and 2), mixed age–sex groups (excluding ad M) separated
from other group members (scenarios 3–6), and mixed age–
sex groups (excluding ad M) separated from other group
members with supplemental grain (HonorTM Elk All Pro
Concentrate Techni-Breeder; Land O’Lakes Purina Feed
LLC, Shoreview, MN) distributed along the WWF in both
pens along the test section to encourage elk to aggregate near
the test section (scenarios 7 and 8; Table 1). Within each
scenario we explored multiple elk–pen combinations and
within most scenarios we conducted similarly configured
trials with and without the EF. The exceptions were
scenarios 3–6, where logistical problems prevented similarly
configured trials with and without EF. However, scenario 3
provides a general indication of contact rate without EF for
comparison with scenarios 4–6. Each trial was a control
(EF absent) or treatment (EF present). Chronologically,
control trials of scenario 1 and then 3 preceded EF-treatment
trials of scenario 1. Thereafter scenarios 4–6 occurred in
order and we sequentially inter-mixed control and treatment
trials in scenarios 7 and 8. Scenario 2 occurred last.
We began EF treatment trials by coating both strands of


the EF with molasses (prior to introducing elk to pen A),
hypothesizing that elk would investigate this novel sub-
stance, receive a shock to their oral–nasal region, and be
effectively deterred (Porter 1983, Hygnstrom and Craven
1988, Jordan and Richmond 1992). Duration of individual
trials was approximately 4 days (range ¼ 3–7 calendar days).
We defined direct contacts as when elk in pen A touched elk
in pen B through the WWF; elk behavior defined as direct
contact included everything from nose-to-nose contacts to
sparring. We defined indirect contacts as when elk in pen
A touched the WWF. Elk mouth and lick wire fencing,
depositing saliva and potentially disease agents; thus, indirect
contacts could contribute to risk of transmitting disease
between elk on opposite sides of a fence. For each contact
(EF, WWF, or direct) we documented date and time; if only
contact with WWF or the EF, then elk ID; if direct contact
through WWF, then elk IDs of individuals involved.


Study Analysis
We calculated a mean daily contact rate and amean daily per-
capita (elk in pen A) contact rate for each trial and for
each extant scenario � treatment combination based on
direct and indirect contacts, combined. Mean daily contact
rate ¼ (total contacts/trial) � (24 hr/day)/(total hr/trial)
and per-capita mean daily contact rate ¼ (mean daily
contact rate)/(no. of elk in pen A). We also calculated mean
time to EF contact to document how elk behavior toward the
EF changed over time. Mean time to EF contact ¼ [


P
(EF


contact date and time � start of EF trial date and time)]/
total EF contacts. Trials were not strictly independent
because individual elk were used in multiple trials; therefore,
we report only descriptive and graphical results of individual
trials.


RESULTS


No Electric Fence
We observed 133 direct and 293 indirect contacts between
elk in pen A and elk in pen B or the WWF, respectively,
during trials without the EF. We observed an average of 7.8
contacts/day (12.0 total days for 3 trials during autumn 2006)
between a rutting adult male in pen A and either elk in pen
B or the WWF (scenario 1; no EF; Fig. 2). All 11 direct
contacts with the rutting adult male during these trials
involved adult females, never calves. We observed, on aver-
age, 4.7 contacts/day (9.7 total days for 2 trials during
autumn 2007) when we placed a rutting adult male in pen
A and a rutting adult male in pen B along with adult females
and calves (scenario 2; no EF; Fig. 2). The adult male in pen
Amade 4 direct contacts with elk in pen B during these trials;
3 with adult females and 1 with a calf.
We observed an average of 4.8 contacts/day (8.7 total days


for 2 trials) when we randomly split adult females and calves
into 2 groups and allocated them to pens A and B (scenario 3;
10 or 13 elk/trial to pen A; no EF; Fig. 2). Mean contact rate
on a per-capita basis was 0.4 contacts/day. Seventeen direct
contacts occurred; 14 between adult females and calves and
3 between adult females. We observed 18.8 contacts/day
(7.9 total days for 1 trial) when there were 12 elk in pen
A plus sweet feed (scenario 7; no EF; Fig. 2), which was


Table 1. Descriptions of scenarios used to evaluate a baited electric fence (EF), adjacent to a woven-wire fence (WWF; 1.2 m apart) in Pen A, to prevent direct
contact between elk in pens A and B, and indirect contact consisting of elk in pen A contacting the WWF. All scenarios occurred between August 2006 and
October 2007 in north-central Colorado, USA.


Scenario


Description of elk groups and motivation to breach EF No. of trials


Pen A Pen B EF absent EF present


1 1 rutting ad M 11–12 ad F, 10 calves, 2 yearling M 3 4
2 1 rutting ad M 7 ad F, 10 yearling, 1 rutting ad M 2 4
3 5–6 ad F, 4–6 calves, 2 yearling M 5–6 ad F, 4–6 calves, 2 yearling M 2 0
4 10 calves 11 ad F 0 1
5 5 ad F 2 ad F, 10 calves 0 1
6 2 ad F, 10 calves 5 ad F 0 1
7 2 ad F, 10 yearlings, grain along WWFa 5 ad F, grain along WWFa 1 1
8 5 ad F, grain along WWFa 2 ad F, 10 yearlings, grain along WWFa 1 1


a Highly palatable supplemental grain provided close to each side ofWWF at test section to attract elk.When EF was present in Pen A, grain was between EF
and WWF.
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equivalent to 1.6 per-capita contacts/day. When we placed 5
adult females plus sweet feed in pen A and adult females and
calves in pen B (scenario 8; no EF), we observed 9.6 con-
tacts/day (9.9 total days for 1 trial; Fig. 2) or 1.9 per-capita
contacts/day.


Electric Fence in Place


We exposed 25 elk to our EF, including 6 rutting adult
males, 7 adult females, and 12 calves–yearlings. Twenty-four
of these elk, including all adults, were completely deterred
from contacting elk in pen B or the WWF during EF trials
(63.7 total days).
Rutting adult male and adult female elk attempted to


approach pen B on 14 and 3 occasions, respectively, when
they touched the EF and were successfully deterred. Of
the 4 EF-naive adult males in pen A during scenario 1,
we recorded no contacts with the EF for one adult male,
a single contact with the EF by an antler of another adult
male, and 3 and 4 oral–nasal contacts with the EF for the
other 2 adult males. During scenario-2 EF trials, each of
these previously exposed adult males contacted the EF 1 or
2 times per trial. Only 3 of 7 adult females involved in EF
trials contacted the EF: 1 of 2 adult females grouped with
calves and 2 of 5 adult females segregated from calves.
Scenario 4 was first exposure of 10 calves to the EF, where


all calves were in pen A and 11 adult females were in pen B.
Under scenario 4, calves made 46 attempts at crossing the EF


where they made contact with the EF, of which 30 attempts
were deterred. A single late-born calf walked under the EF
on 16 occasions. All but 2 of these EF contacts occurred
within the first 30 hr of the trial. This calf contacted the
WWF 4 times and an adult female in pen B 2 times
(1.2 contacts/day; 5.0 total days; 10 elk in pen A; 0.12
per-capita contacts/day; Fig. 2). Under scenario 6, these
calves were again exposed to the EF and the same calf walked
under the EF one time and contacted the WWF one time
(0.25 contacts/day; 4.0 total days; 12 elk in pen A; 0.021 per-
capita contacts/day; Fig. 2). We observed only 2 EF contacts
under scenario 6: one by the same late-born calf and one by
an adult female. None of these calves (yearlings by then)
breached the EF under scenario 7.
The majority (58%) of EF contacts by elk occurred in the


first 12 hr of 96-hr trials; 19% of EF contacts occurred in
the first 30 min. Mean time to EF contact, including all
elk age and sex classes, was approximately 18 min. Of the
69 EF contacts observed, 52 involved calves, 14 rutting
adult males, and 3 adult females. The maximum number
of individual EF contacts was by an adult male elk (n ¼ 4).


DISCUSSION


We documented direct and indirect contacts by elk during all
trials without the EF. Daily contact rates were similar for
trials separating rutting adult males from adult females and
calves from their dams without supplemental feed. Daily
contact rates were dramatically greater in 3 of 4 trials when
supplemental feed was used. When viewed on a per-capita
basis, contact rates for rutting adult males were generally
greater than for adult females and calves. Scenarios 1 and
2 occurred during the autumn or when male elk were
demonstrating rutting behavior, which could have led to
increased rates of contact in those trials. Male elk exhibit
multiple rutting behaviors in the autumn (i.e., perineum
licking, muzzling, mutual grooming, sparring; Struhsaker
1967, Geist 2002), which may increase potential of disease
transmission at fence-lines.
Our experimental EF, baited with molasses, modified elk


behavior and eliminated fence-line contact between adult elk
in adjacent pens during our case study. Elk clearly responded
to the presence of the EF by avoiding it, and readily returned
to the WWF test section after removal of the EF. In most
instances, elk approached the EF shortly after we baited
and energized it. Elk investigated the EF with their nose
or tongue, presumably to taste the molasses, and always
received a shock, which elicited a rapid response and often
quick retreat. Electric fencing psychologically deters animals
from crossing because of the negative stimuli (shock) the
animal receives (Porter 1983, Poole et al. 2004, VerCauteren
et al. 2006). Although only 3 of 7 (all individually identifi-
able) adult females exposed to the EF actually contacted it, all
7 were deterred. The 4 adult females that did not contact
the EF may have learned to avoid it by observing negative
behavioral reactions of other elk. A similar socially
learned behavioral response (McKillop and Sibly 1988)
was documented with Eurasian badgers (Meles meles)
exposed to electric fences (Tolhurst et al. 2008). Even the


Figure 2. Mean daily contact rate (a) and mean daily per-capita contact rate
(b) for trials where 2 groups of penned elk were separated by either a single
woven wire fence (WWF) or WWF plus a parallel 2-strand electric fence
(EF) on one side of the WWF in north-central Colorado, USA. Mean daily
contact rates were based on total counts/trial of direct elk-to-elk bodily
contact through the WWF plus elk-to-WWF contact for elk in the EF
pen (pen A), weighted by total hours of camera monitoring/trial and to a
per-capita basis for number of elk in the EF pen. Control (EF absent, bars)
and treatment (EF present, circles) trials are shown chronologically with the
first scenario (S1) occurringAugust 2006 and the last scenario (S2) occurring
October 2007.
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highly motivated calf that repeatedly and successfully
breached the EF apparently learned to avoid it within 2 days
of first exposure, although negative reinforcement to the EF
(i.e., repeated contact with the EF) was required during
second exposure before this calf was reliably deterred.
Fences are a common tool natural resource managers use


to exclude animals from high-value resources, thereby
reducing disease transmission potential, damage to crops
and orchards, automobile and aviation collisions, and
destruction of ornamental plantings (VerCauteren et al.
2006). The use of double fencing has been suggested to
reduce risk of disease transmission between farmed animals
and wildlife (DelGiudice 2002, Wobeser 2002, Bollinger
et al. 2004) and some regulatory agencies require double
WWFs for containing ungulates under certain circumstances
(Demarais et al. 2002). The Wisconsin Department of
Natural Resources (WI-DNR 2008) requires 1 of 3 altern-
atives, depending on enclosure size, for raising white-tailed
deer (Odocoileus virginianus): double fencing of deer farms,
enrollment in the CWDherd status program (singleWWF),
or lethal sampling (single WWF). Double fencing often
implies 2 parallel WWFs �2.4 m high situated 2–5 m apart
(Demarais et al. 2002). The WI-DNR allows an alternative
to 2 parallel WWFs, which is a single solid high fence (lower
2.1 m of the fence covered with solid material that prevents
animals on opposite sides of fence from making visual or
physical contact) in conjunction with a single-strand EF,
either inside or outside the enclosure (WI-DNR 2008).
VerCauteren et al. (2007) reported an on-farm example of
an EF used inside a WWF, where farmed elk were continu-
ously exposed to the EF and, thereby, appeared trained to
avoid it. Similar results were obtained with cattle confined
to small ‘‘training yards’’ that had an offset electric fence
attached inside a conventional 8-wire fence (McDonald et al.
1981). It was assumed that the undersized training yards
increased investigation and frequency of contacts with the
EF, which led to a controlled learning period and also
increased likelihood of cattle observing shock events of
neighbors (McDonald et al. 1981, McKillop and Sibly
1988). We believe placing the EF inside a WWF enclosure
and conditioning resident, farmed elk will be more effective
than trying to condition transient, wild elk to an EF installed
on the outside of a WWF enclosure.
Potential limitations of the EF we evaluated may include


susceptibility to damage by hard-antlered adult males and
vulnerability to breaching by calves. We believe negative
conditioning of adult males by baiting the EF was essential
for reducing potential for hard-antlered males to become
entangled in the EF. Despite this, we observed a few events
where adult males contacted the EF with only their antlers
and were not shocked, and other events when adult males
had antlers hooked on the EF when they made skin contact
and were shocked. Although these incidents did not result
in damage to the EF, similar events could result in EF
entanglement in antlers as shocked animals retreat. We
believe that lowering the bottom EF strand 10–15 cm, or
adding a third strand, could reduce opportunity for calves to
walk under the EF. Electric-fence design modifications to


more effectively deter calves could be considered, though
for chronic diseases like CWD and TB, young animals are
least likely to be infected and shedding infectious agents.
Although it was never a problem during our study, vegetation
should not be allowed to contact the EF, to ensure that
adequate voltage can be sustained. Our study only evaluated
short-term efficacy of the EF; long-term efficacy and
durability of the EF should be assessed in future studies,
along with necessity of prebaiting or periodic rebaiting. An
additional EF treatment only including elk not initially
trained to the EF might also prove informative.


MANAGEMENT IMPLICATIONS


There is little doubt that a well-maintained double WWF
would dramatically reduce direct contact between farmed
and wild cervids, as well as potential for indirect contact
via contaminated WWF, compared to a single WWF.
However, typical woven-wire high fence costs approximately
US$10–15/m (VerCauteren et al. 2006), whereas our EF
cost US$3.53/m (excluding labor and cost of the EF
energizer). During our case study, no adult elk penetrated
our EF during nearly 64 days of trials where EF was present.
Breaches by a single calf were likely preventable by design
modification, but calf–adult-female pairs could also be
temporarily contained inside double WWF until calves are
too big to go under the EF. We have demonstrated potential
for a well-maintained, prebaited EF adjacent to an existing
WWF for reducing contacts between farmed and wild elk.
As with all electric fences, an adequate power supply to the
fencer and voltage to the fence is required. If either of these
2 items are lacking, risk of contact with implications such as
pathogen transmission increases. We also feel that baiting
and training cervids to the negative effects of the EF is vital
to the efficacy of the fence at reducing contact. Further
testing of this concept is warranted before recommending
it for application on cervid farms.
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Executive Summary 
 


This document represents a summary of discussion, conclusions, and recommendations of an 
Expert Scientific Panel convened to: 1) provide a synopsis of chronic wasting disease (CWD) in 
free-living cervids in Canada, 2) evaluate the ecological and socio-economic implications of 
CWD in Canada, and 3) make recommendations on research and management actions to 
minimize and mitigate the effects of CWD in cervid species.  


 
The emergence of chronic wasting disease, a transmissible spongiform encephalopathy 
potentially affecting mule deer, white-tailed deer and elk, is arguably the most important issue 
in the management of free-living cervids in North America.  The disease has the potential to 
reduce cervid populations in the long-term, and to create major socio-economic impacts as 
observed in other areas in North America. 
 
CWD has been detected in western Canada only recently, first in 1996 in farmed cervids and 
subsequently in 2000 in free-living cervids in Saskatchewan.  Epidemiological investigations 
and surveillance programs of farmed cervids identified 40 game farms in Saskatchewan and 3 
game farms in Alberta with the disease. CWD is thought to have been introduced into farmed 
cervids in Saskatchewan during the late 1980s by the importation of CWD-infected elk from 
South Dakota. Management programs to eradicate the disease in farmed cervids appear to have 
been successful and there are currently no known infected farms in Canada. Environmental 
contamination of some CWD-infected premises continues to pose a potential threat to wildlife. 
Of most significance, the presence of CWD in wild deer in some areas is a potential source of 
infection for farmed cervids and poses a continued threat to the long-term economical viability 
of cervid farming. 
 
In Canada, CWD in free-living cervids appears restricted to three relatively distinct geographic 
foci in Saskatchewan, although surveillance efforts in many areas are inadequate to detect the 
disease at low prevalence.  Hence, the disease may yet be detected in other areas.  Intense, risk-
based surveillance to determine the distribution of this disease should be a high priority over the 
next few years. Demonstration of a more widespread distribution of CWD within Saskatchewan 
or elsewhere in Canada would affect management response to this disease. 
 
Results over the last two years in the Saskatchewan Landing area, Saskatchewan, indicate CWD 
is well established in the local mule deer population.  In spite of initial attempts to reduce deer 
densities by increasing hunting harvest, deer densities in most areas of western Canada are more 
than sufficient to allow CWD to spread and increase in prevalence.  
 
The range of species that may be infected with CWD is not known with certainty. Information 
from the USA would indicate all mule deer, white-tailed deer and elk are susceptible to the 
disease.  Infection in moose has been recently confirmed experimentally, but similar data for 
caribou are not available. CWD does not appear to pose a risk to cattle or bison. The risk to 
humans appears to be extremely low. Nonetheless, the World Health Organization and other 
government health agencies recommend that any animals with a TSE disease not be consumed 
by humans. 
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The panel concludes that the emergence of CWD in free-living mule deer and white-tailed deer 
in Saskatchewan warrants an aggressive regional and national management and research 
response to prevent further spread of CWD and to control or eliminate the disease in wild 
cervids.  The recent introduction of CWD in Canada, and its restricted distribution, provides us 
with a unique opportunity to manage CWD before it is too late.  
Once established in a population of free-living cervids, control or eradication of CWD is 
extremely difficult.  Preventing establishment of new foci of CWD should be given the highest 
priority, which entails preventing the movement of CWD-infected cervids and infectious 
material to new areas. To prevent natural spread from endemic areas, and to reduce potential 
environmental contamination with infectious prions, severe population reductions of deer, to 
levels of <1 animal/km2 of critical habitat, will likely be required for at least a decade.  
Complete removal of deer in local areas may eliminate focal introductions of CWD.  Deer 
densities that can prevent spread of CWD, and sizes of buffer zones to contain CWD, are largely 
unknown at this time. Management programs will need to be developed using a research 
framework, and updated as we learn about this disease. 
 
Canada is at a critical juncture in its response to CWD in free-living cervids. The Panel 
recognizes the success of the federal CWD program for game farms and envisions a comparable 
investment in the management of CWD in wildlife.  Significant investment in CWD 
management and research by federal and provincial governments, within a national framework, 
is required and urgent in order to develop an effective response to this emerging disease.  
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PREAMBLE 
 
 Chronic wasting disease (CWD) was first diagnosed in Saskatchewan in 1996 in a farm-
raised elk (wapiti).  In 2000, the disease was detected in a wild mule deer in Saskatchewan, and 
by the end of the 2003 hunting season, a total of 34 wild deer in Saskatchewan had been 
diagnosed with the CWD, the only wild deer populations in Canada thus far known to be 
affected with the disease.  Affected animals have been detected at three relatively discrete 
geographic locations, but by far the greatest number (29) have come from the Saskatchewan 
Landing Area north of Swift Current (Map). 
    
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 Chronic wasting disease is a newly-recognized disease of cervids with the potential to 
harm wild populations and to impose significant economic costs on Canadian society. Yet, it 
also is one of a group of diseases called transmissible spongiform encephalopathies, or TSEs, 
which are entirely new to science, and thus every aspect of CWD is shrouded in uncertainty. 
The Canadian Cooperative Wildlife Health Centre (CCWHC), an inter-agency partnership based 
at Canada’s four colleges of veterinary medicine, has a mandate to provide sound scientific 
advice to its agency partners and to the public on important wildlife disease issues. In the face of 
the current new epidemic of CWD in wild cervids in Canada, the CCWHC assembled an 
international panel of scientists (Appendix 1) with the expertise required to evaluate CWD in 
Canadian wildlife and to recommend management, surveillance and research activities that 
would have the best chance of mitigating the full range of potential negative socioeconomic 
impacts associated with CWD in wild deer and elk in Canada. The occurrence of CWD in 
farmed cervids in Canada, and potential for transmission of CWD between farmed and wild 
cervids, was included in the panel’s deliberations. 
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 The Panel was asked to make full use of its collective expertise and the published 
scientific literature on CWD, on disease management, disease surveillance and the biology of 
North American cervids.  Detailed information about the occurrence of CWD in Canada in both 
wild and domestic cervids was provided to the Panel in the form of written material from a 
range of Canadian sources (Appendices 2, 3 and 4). On 10-12 June, 2004, the Panel members 
assembled in Saskatoon. The Panel received information and questioned agency and other 
stakeholder representatives during an open forum on 10 June, and then prepared its report in 
camera on 11-12 June and through electronic exchanges thereafter.  
 
 The result of the Panel’s deliberations is presented in this report. The Panel views CWD 
in Canadian wildlife to be a serious epidemic. The report outlines the nature and scale of the 
activities required to reduce the impact of CWD in Canada, and urges a coordinated national 
approach through which all relevant jurisdictions invest collectively in a unified program of 
management, research and mitigation.   
 
 
Ted Leighton DVM, PhD  
Executive Director  
Canadian Cooperative Wildlife Health Centre 
Headquarters Office, Saskatoon, SK 
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1. BACKGROUND 
 
Chronic wasting disease (CWD) was first recognized in Canada in a herd of farmed elk (Cervus 
elaphus) in 1996.  Further testing revealed that CWD was present on 40 game farms in 
Saskatchewan and three in Alberta.  CWD is a reportable disease in Canada under the Health of 
Animals Act.  Hence, an eradication program for CWD in farmed cervids was implemented in 
2000 by the Canadian Food Inspection Agency.  Results of eradication and surveillance 
activities in 2000-2004 support the view that successful eradication of CWD in farmed cervids 
is probable.  
 
In wild deer populations, CWD was detected in mule deer (Odocoileus hemionus) in 2000, with 
confirmed cases in three discrete areas of Saskatchewan.  For example, 21 mule deer with CWD 
were detected in a relative small zone in southern Saskatchewan (referenced hereafter as 
Saskatchewan Landing) during the hunting season of 2003.  However, there have been no 
confirmed cases of CWD in wild deer populations within Canada outside of Saskatchewan. 
 
The overall objective of the Panel is to provide an expert opinion on the best way to research 
and manage CWD in wild deer populations in Canada.  We hope that our report will offer 
guidance to federal and provincial regulatory agencies in drafting policies to contain or eradicate 
CWD in free-ranging deer populations. A second but equally important objective of the Panel is 
to provide a package of information to the general public about risks associated with CWD 
based on data and experience gained internationally in the last decade or so. 
 
In this report, the generic terms “deer species” or “cervids” refer to ungulate species and sub-
species within the taxonomic family Cervidae. 
 
 
2. MANDATE OF THE PANEL 
 


- To improve collective understanding of CWD in Canadian wildlife. 
 
- To review risk factors and implications of CWD to wild cervid populations, including 


future development of the disease throughout Canada. 
 


- To provide an expert opinion on the potential risks of CWD to humans. 
 


- To propose recommendations to manage impacts of CWD, focusing on surveillance and 
monitoring programs, prevention, eradication, containment, and human health. 


 
- To encourage a National and International cooperative framework to assess risks and 


manage CWD in wild deer populations. 
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3. EPIDEMIOLOGY AND MANAGEMENT OF CWD 


CWD belongs to a group of fatal, neurodegenerative disorders in humans and animals called 
transmissible spongiform encephalopathies or TSEs.  Other TSEs include scrapie in sheep, 
bovine spongiform encephalopathy (also called “mad cow disease”) in cattle, and Creutzfeldt-
Jakob disease in humans.  TSEs are thought to be caused by an abnormal form of proteinaceous 
agents called prions that are devoid of nucleic acid. Although CWD is not infectious in the 
classic sense, in practice it acts like an infectious agent.  According to the prion hypothesis, 
infection occurs by conversion of normal prion proteins (PrPc) into the disease-associated, 
misfolded form (PrPres) that is highly resistant to degradation by proteolytic enzymes.  Disease 
is characterized by slow accumulation of abnormal prions in lymphoid and nervous tissue.  
Clinical signs of the disease typically appear after >1.5 years, as accumulation of prions causes 
microscopic spongiform lesions in the brain.  Animals in the later stages of the disease exhibit 
behavioral changes and progressive loss of body condition.  The clinical signs of CWD are not 
unique however, and CWD can be confused with other diseases.There is no immune response 
produced in an affected host.  Currently there are no treatments or vaccines for prion diseases, 
and all infections are believed fatal. 
 
CWD is the only TSE agent that is transmissible in free-ranging cervid species, including elk, 
mule deer, and white-tailed deer (Odocoileus virginianus).  The disease was initially recognized 
in Colorado and Wyoming, first in captive cervids in the 1960s and subsequently in free-ranging 
cervids in 1981.  The actual length of time that CWD has been present in North American is 
unknown.  Distribution of the disease in North America is largely unknown, because adequate 
sampling and surveillance have not been conducted in most areas of the continent.  Currently, 
CWD is found in free-ranging cervids in portions of Colorado, Nebraska, South Dakota, 
Wyoming, Saskatchewan, New Mexico, Illinois, Utah, and Wisconsin.  
 
Specific details regarding the transmission of CWD remain uncertain; however, in most respects 
CWD behaves like an infectious disease.  Contact between infected and non-infected animals 
via saliva, urine, and feces are the most likely direct routes of transmission.  Transmission via 
contact between susceptible and infectious individuals probably requires more than transient 
exposure.  It is not known when an infected animal begins shedding disease-causing prions, but 
it likely occurs long before clinical signs of disease and may be progressive through the course 
of the disease.  Studies on CWD transmission in captive deer and elk indicate that lateral 
transmission (i.e., among a group of potential hosts sharing a common environment) occurs by 
direct contact and ingestion of abnormal prions.  Vertical transmission (i.e., from mother to 
offspring via placental transmission or milk) does not seem to be a major route of infection.  
Transmission occurs among susceptible cervid species and from infected cervids to the 
environment, then to susceptible animals.  However, the mechanisms for direct or 
environmental routes of transmission and their relative importance in free-ranging cervids are 
not understood.  Abnormal prion proteins have remarkable persistence in the environment and 
are highly resistant to a range of treatments that typically kill or inactivate conventional 
infectious agents.  Because CWD is readily transmitted among captive deer and elk concentrated 
in pens, it is believed that transmission is facilitated by the concentration of animals related to 
artificial feeding and baiting.  Relative susceptibility to transmission among cervids and for 
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other wildlife species has not been established.  Unlike scrapie in sheep, research indicates that 
genetic resistance in deer and elk is unlikely; however, the potential for genetic influences on 
susceptibility remains under investigation. 
 
Little is known about the rate of increase in prevalence and geographic spread of CWD or the 
factors that affect these rates.  Increases in CWD prevalence and geographic spread in Colorado 
and Wyoming have been relatively slow. Epidemiological modeling suggests that prevalence in 
Colorado and Wyoming may have increased 0.5 to 0.7% annually during the 1980s and 1990s.  
In addition, CWD has increased in prevalence and in geographic spread throughout areas in 
Colorado, Wyoming, and Nebraska despite the relatively low density of cervids present in these 
areas (2-5 animals per km2).  Although uncertainty remains about the mechanism of CWD 
spread across landscapes, it is generally believed that dispersing animals are one likely avenue 
of disease spread.  In addition, human activities, particularly translocation of captive and free-
ranging animals, have resulted in CWD range expansions, and once established, the disease may 
be maintained through environmental contamination for an unknown period of time.  Currently, 
there is no evidence that CWD will spontaneously disappear or be controlled without 
management intervention.  In contrast, there is significant potential for expansion of the 
geographic range of the disease.   
 
The likelihood of interspecies transmission of prion diseases is influenced by the degree of 
homology of the infective prion proteins (PrPres) with that of the host prion protein (PrPc), giving 
rise to the concept of a “species barrier” which must be overcome before an infective prion 
strain from one species causes disease in another species.  In addition, different strains of prions 
may occur within one animal species. At present, research on biological strain typing involves a 
variety of methods including biological models using laboratory rodents, molecular, and 
immunohistocemistry (IHC) methods.  In vitro conversion experiments indicate that CWD 
prions can convert human as well as bovine and sheep prion proteins into its abnormal 
conformer (PrPres), albeit at a very low rate.  However, this research is not conclusive because 
many other factors (e.g., dose, strain of the agent, route of exposure ) may also determine the 
level of the species barrier.  CWD has been experimentally transmitted after intracerebral 
inoculation to a number of animals, including cattle.  However, cattle did not become infected 
when exposed orally to infective prion proteins specific to CWD.  At present, it can be 
concluded that the species barrier may not completely protect other cervid species, including 
caribou and moose, from CWD. 


 
Most cases of CWD in cervids are diagnosed by post mortem laboratory testing on lymphoid or 
brain tissues.  Studies indicate that, compared to brain tissue, lymphoid tissue accumulates 
CWD prions at early stages of disease development in most cervid species.  Thus, testing 
lymphoid tissue allows for earlier detection of disease.  Current recommendations based upon 
the accumulation of CWD prions in cervid species include testing of retropharyngeal lymph 
node and brain obex (with intact dorsal motor nuclei of the vagus) for the diagnoses of CWD.  
Ante mortem diagnosis using tonsillar biopsies has also been used to detect CWD in live deer.  
Tonsillar biopsy also appears to be a valid method for detecting CWD during the incubation 
stage.  Although tonsillar biopsy may be used as an ante mortem and pre-clinical diagnosis, this 
approach requires capture of live animals, is only suitable in limited situations, and is not 
generally recommended for CWD surveillance.  Other ante mortem tests are currently under 
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investigation.  However, diagnoses of CWD using post mortem tissues rely on classical TSE test 
methods of Western blot and immunohistochemistry as reference and confirmatory tests. 
Recently, additional high-throughput assays were licensed in the United States for diagnostic 
screening for CWD in three species of cervids.  Only one of these tests has been evaluated 
satisfactorily in Canada.  


 
 


4. ORIGINS OF CWD IN CANADIAN WILDLIFE 
 
The origin of the prion strain that causes CWD in deer and elk remains unknown: whether CWD 
has always been a natural disease of native North American cervid species or is a new 
manifestation of another animal prion strain (e.g., scrapie) cannot be determined from available 
information, and may never be known with certainty.  However, based on current distribution 
and prevalence of CWD in Canada and the USA, it appears most likely that CWD was recently 
introduced into free-living cervids.  Consequently, the panel supports the management 
perspective that CWD was not present historically in free-living Canadian cervids, and thus that 
this disease is not part of native ecosystems. 
 
Published accounts, historical records, and results of ongoing epidemiological investigations 
suggest that captive, CWD-infected deer and elk were likely imported into Canada from the 
USA at least twice over the last 30 years; although not reported, additional introductions seem 
plausible.  The earliest incursion of CWD into Canada in the 1970s (or earlier) appears to have 
been confined to mule deer in a single zoo in Ontario, without further spread.  The second 
incursion in the 1980s (or earlier) began on at least one game farm in Saskatchewan where 
infected elk had been imported, with subsequent spread among game farms.  Because available 
epidemiological findings cannot explain fully all of the documented CWD outbreaks in captive 
deer and elk on Canadian game farms, other undocumented incursions and/or other sources of 
infection may have occurred in the last few decades. 
 
The known foci of CWD in free-ranging deer in Saskatchewan are most likely a result of 
unintentional spill-over from infected game farms.  As presently understood, the geographic 
pattern of CWD distribution in native deer suggests at least two independent spill-over events 
where CWD became established in local free-ranging populations: an infected game farm was 
almost certainly the source for one of these, and seems the most likely source for the other.  
Current knowledge supports the notion that CWD epidemics in free-ranging deer in Canada 
have spread geographically, and that CWD is well-established in at least one free-ranging deer 
population (Saskatchewan Landing).  There appear to be no natural barriers to further spread of 
CWD in Canada. 
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5. POTENTIAL IMPACTS ON WILDLIFE POPULATIONS, HUNTING 
AND VIEWING OPPORTUNITIES, AND ASSOCIATED 
ECONOMIC REVENUES IN CANADA 


 
To date, natural cases of CWD have been found only in mule deer, white-tailed deer, and Rocky 
Mountain elk (Cervus elaphus nelsoni), but it is likely that subspecies of these cervid species are 
also susceptible.  Although no natural cases of CWD-affected caribou (Rangifer tarandus) or 
moose (Alces alces) have been reported, CWD recently has been induced experimentally in 
moose by ingestion of infected tissues.  Susceptibility of caribou to CWD remains unknown, but 
some level of susceptibility seems likely based on the similarities between the normal cellular 
prion protein of caribou and the normal cellular prion protein of mule deer. Although current 
CWD surveillance programs in Canada target deer and elk, moose and caribou probably should 
not be ignored because dispersal behavior of moose, and large herd sizes, seasonal aggregations 
and range fidelity of caribou suggest a high potential for CWD to spread in Canada if it were to 
be introduced into either of these species.  
 
Implications of CWD for wild populations remain unclear. The disease is fatal, and affected 
animals will invariably die because no known treatment or vaccine currently exists. Although 
time to death can vary from a few days to about a year in captive animals once clinical signs of 
CWD appear, time to death is probably shorter in free-living animals given the factors that 
affect the longevity of diseased animals in the wild.  There is no current information to suggest 
that the disease strongly affects the overall dynamics of infected populations in the short term, 
but the disease has not been observed long enough to know the ultimate population effects.  
Modeling projections from data collected in Colorado suggest that mule deer populations at the 
center of the affected area may decline in 40-50 years. However, insights from the modeling 
efforts to date are hindered by an unclear idea of how the disease is transmitted, and an 
incomplete understanding of the relationships between transmission rates and factors such as 
population density and size, age and sex structure, degree of spatial aggregation, seasonal 
movements, and social organization. Key to understanding the effects of CWD on free-living 
cervids are host densities or spatial structures at which the disease can decline in prevalence, and 
movement patterns among infected populations that may foster geographic spread.  If threshold 
densities for disease persistence are low, the host population will need to be severely reduced in 
order to restrict the spread of CWD, which may be logistically or politically infeasible.  
Complicating our understanding of the impact on CWD populations is the resilience of the 
CWD agent in the environment.  Environmental contamination may allow the disease to persist 
even with substantial herd reductions.  As we gain additional understanding of the factors that 
influence transmission, spatially explicit epidemiological models may offer further insights into 
the impacts of the disease and management approaches that can constrain its spread into new 
areas.  
 
In the immediate future, local management responses to the presence of CWD seem more likely 
to influence the demography of affected herds than the disease itself.  Limited ability to 
diagnose the infection in live animals, long incubation periods, subtle clinical signs, and the 
intensive sampling efforts required to detect the disease make it unlikely that CWD will be 
detected in free-living cervids prior to the point at which it can be eradicated without intensive 
control programs.  As a result, where cases are detected, management goals are likely to focus 
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on preventing spread, and thus will include some form of intensive control of the population or 
segments of the population.  Control efforts for cervid populations may range from selective 
removal of clinical suspects to localized reductions in areas of high CWD prevalence and/or 
adjacent buffer areas.  Where the goal is less than 50% overall population reduction, populations 
would be expected to rebound in the short-term given normal population reproduction and 
influx of animals from surrounding areas.  In addition to the direct effect on population sizes, 
intensive reduction programs could cause local shifts in animal distributions or alter movement 
patterns and migratory behavior.  Such behavioral responses may have implications not only for 
the well being of the targeted and adjacent herds, but may produce new challenges arising from 
increased trans-jurisdictional movements, differing administrative mandates, and public 
interests. Further, limitations on baiting and feeding cervids for CWD management may have 
consequences for local changes in distribution and productivity of some individuals or herds.  
 
Although herd reduction programs based on more liberal seasons and permits may initially 
increase hunting opportunities, the long-term fate of the hunting culture in the face of CWD is 
unknown. Initial observations in Canada and the USA indicate that the majority of hunters will 
continue to hunt in their traditional or preferred area and process cervid meat for eating even if 
CWD has been detected in the wild.  However, if the prevalence of CWD becomes high, results 
of a public attitudes survey in Wisconsin indicate that hunters may abandon the sport. 
Alternatively, it is feasible that hunters will request certified testing for CWD on an individual 
animal basis.  Where a diagnostic test is positive, the Wisconsin survey of public attitudes 
indicated that the majority of hunters would be concerned about eating the meat. Further, most 
governmental agencies currently advise against consuming CWD-infected meat.  No 
government programs similar to those in the game farming industry currently exist to 
compensate hunters for destruction of infected meat or other animal products.  In areas where 
management is focused on reducing the number of CWD-affected animals, these programs are 
incompatible with management of deer populations primarily for trophy hunting. Thus, in areas 
where CWD is relatively common, there is the potential that changing hunter attitudes may 
reduce the ability of managers to use harvest of cervids as an effective wildlife management 
tool.  A loss of hunting participation also would result in a loss of revenues associated with the 
sale of hunting licenses, which would have far-reaching implications for a wide variety of 
wildlife programs at both the national and provincial/territorial levels.  In 1996, Canadians spent 
over $800 million hunting wildlife with nearly two-thirds of these expenditures made by large 
game hunters. Ultimately, public perception about the safety of handling and consuming suspect 
meat in areas of endemic CWD, and the quality of the hunting experience in the face of 
eradication programs, may impact hunter participation in those areas and even in areas with no 
reported incidence of CWD.   
 
In addition to hunting, cervids are enjoyed by wildlife viewers.  Management programs directed 
at reducing free-living cervids infected with CWD, particularly those in or near provincial and 
national parks, are likely to reduce viewing opportunities and associated revenues.  
 
Secondary effects on other wildlife species from CWD-based management of cervids are of 
concern but are difficult to predict.  The most likely impacts include shifts in prey selection by 
predators (primarily wolves, cougars, coyotes or bears) and scavengers (e.g., corvids and eagles) 
and local shifts in animal-vehicle collisions, herbivory, and competition with livestock.  
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Changes in these impacts are unknown and likely will be difficult to monitor, given current 
resources. 
 
 
6. IMPLICATIONS OF CWD IN FREE-LIVING CERVIDS FOR FARMED 


ANIMALS IN CANADA 
 
The coexistence of CWD-affected populations of free-living cervids with free-ranging or 
winter-fed cattle on public and private lands is not likely to have a direct impact on the cattle 
industry because no cross-species transmission of CWD has been reported, nor is it believed 
likely at this time. Nevertheless, concerns over the evolving nature of the disease are likely to 
keep the attention of ranchers focused on the disease.  Although bovine spongiform 
encephalopathy (BSE) is not causally connected to CWD, occasional cases of BSE in Canadian 
or US cattle will likely stimulate questions and some level of concern about cattle exposure to 
the CWD agent.  Scrapie, a naturally occurring prion disease of domestic sheep and goats, 
occurs in both Canada and the USA and has been the focus of control programs in both 
countries.  As with BSE, scrapie has not been causally connected to CWD and occurrence of 
CWD should not hinder scrapie control efforts in Canada.  In light of strain and epidemiological 
similarities between scrapie in sheep and CWD in deer, however, relationships between scrapie 
and CWD warrant further investigation.   Secondarily, reduction in free-living cervids for CWD 
management may lead to increased predation on free-ranging cattle and sheep.    
 
In contrast, the potential reservoir of CWD in free-living cervids will likely have significant and 
far reaching impacts on the cervid farming industry.  Expansion of the industry would be 
constrained because of potential contamination in areas of infected free-living animals. Costs 
associated with fencing of new or established farms would increase dramatically.  Double 
fencing, fence heights of 10 feet or more, and increased fence inspection undoubtedly would be 
necessary to ensure no fence-line contact with infected animals or ingressions of free-living 
cervids into pens and farm facilities.  Further, fencing at these standards would need to be 
maintained for an extended time even after decontamination of CWD infected farms and 
restocking with CWD-free animals.  Because improved fencing and maintenance cannot 
guarantee farmed cervids are not subject to exposure, the game farm industry likely will be in 
jeopardy unless effective preventive treatments become available.  Even with the development 
of vaccines and ante mortem tests, the additional logistical difficulties and costs associated with 
precautionary activities to prevent infectious spread from the wild will rise significantly. In 
addition, public perception, both nationally and internationally, of the risks associated with 
game farm meat, velvet, and other products produced in areas of infected free-living cervids will 
likely impact game farms despite precautionary measures.  Currently, game farm products 
produced in Canada are exported to various countries. Based on experiences with CWD and 
other TSEs, it is likely that agricultural trade sanctions, like the current Korean ban of elk velvet 
from Canada, would contribute to making the game farming industry in Canada potentially 
unsustainable in the long-term if CWD were to become wide-spread in free-living cervids in 
Canada.  
 
Maintaining game farms in the presence of CWD in free-living cervids will require greater 
commitment of resources from governmental agencies given current regulatory responsibilities 
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and the need to compensate game ranchers in cases of depopulation.  At present, federal and 
provincial/territorial agencies jointly assume the costs associated with inspections, laboratory 
diagnostic tests, veterinary investigations, carcass disposal, depopulation, and site 
decontamination.  The number of incidences when these services are required is likely to rise 
significantly in areas with infected free-living cervids. 


 
 


7. IMPLICATIONS OF CWD IN FREE-LIVING CERVIDS FOR HUMAN 
HEALTH IN CANADA 


 
The prion strain thought to cause CWD has not been linked to cases of human illness in either 
Canada or the USA, and consuming venison from areas where CWD is present does not appear 
to increase the likelihood of people contracting sporadic Creutzfeldt-Jakob disease (CJD; a 
human prion disease).  Moreover, experimental studies have demonstrated a substantial 
molecular barrier to conversion of normal human prion proteins in the presence of CWD prion 
proteins.  Such a response is similar to the molecular barriers to human prion protein 
conversions by the prion strains that cause scrapie or bovine spongiform encephalopathy (BSE).  
Despite the reassuring nature of the findings in studies of human health risks conducted to date, 
there is public concern about the implications of human exposure to CWD and other animal 
prion diseases.  This concern, based on experiences with massive exposure of people to the BSE 
prion in the UK and other European countries that apparently led to about 150 cases of variant 
CJD, will likely influence public attitudes toward CWD for the foreseeable future.  Regardless 
of how unlikely human illness arising from CWD exposure may be, the perception that CWD 
could be a human pathogen will shape public attitudes toward hunting and consuming deer and 
elk in areas where CWD occurs.  The panel recognizes and supports international public health 
officials’ recommendations against consuming any parts of animals known to be infected with a 
prion disease. 
 


8. MANAGEMENT PERSPECTIVES 


Management options and predicted outcomes. 


CWD is the only TSE agent known to affect wild cervid populations. Whereas experience in 
managing or eradicating scrapie in domestic sheep can be applied to managing CWD in farmed 
deer and elk, there is no similar experience with TSEs in wild populations.  States such as 
Colorado and Wisconsin have recently undertaken CWD management programs aimed at 
eradicating or minimizing spread of the disease in wild cervids.  Although the prevalence (the 
proportion of the population that is affected) of CWD has been reduced in some areas, it is still 
not clear how best to manage the disease in wild populations. Results from these programs are 
still preliminary, but can be used to guide other management programs and predict outcomes.   
 
Two characteristics of this disease make it particularly difficult to manage. First, empirical data 
indicate CWD transmission can occur at low deer densities; this attribute necessitates high 
levels of population reduction or complete removal of deer in order to eradicate the disease. 
Second, evidence indicates infectious prions persist in the environment for years. Therefore, in 
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areas with high levels of environmental contamination, deer densities must be maintained at low 
levels for at least 5 to 10 years in order to ensure the disease is not introduced from the 
environment into re-established deer populations. Due to these two characteristics, once CWD 
becomes established in wild populations, eradication of CWD is difficult with current 
management options. 
 
As eradication of CWD is extremely difficult, preventing establishment of new foci of disease 
must be seen as the primary objective of any CWD management program.  All measures should 
be taken to prevent movement of potentially CWD-infected cervids or infectious material to 
new areas.  These measures should apply to both agricultural and non-agricultural 
environments.  
 
Where CWD is already established in wild populations, the management objective should be to 
reduce the prevalence of CWD in the population in order to reduce levels of environmental 
contamination, to reduce the probability and rate of spread, and to “buy time” until new 
methodological approaches for eradication are available.  In the Panel’s view, current levels of 
population reduction in CWD-infected areas of Saskatchewan will not prevent the disease from 
increasing in prevalence and spreading over time. 
  
Preliminary information from Wyoming and Colorado suggests that containment of CWD likely 
will require reducing cervid densities to well below 1-2 deer/km2 of critical habitat (i.e., winter 
range) across large areas. The area managed for reduction should consist of the area in which 
the disease has been detected, the core, and a surrounding area, or buffer zone, where deer from 
the core are likely to migrate or disperse. The size of the buffer zone must be based on 
knowledge of local movements and should ensure that the vast majority of deer moving out of 
the core area will disperse to areas where deer densities are sufficiently low that the probability 
of disease transmission would be extremely low.  Removal of females and mature males in areas 
of high infection rates appear to be specific strategies that could minimize spread. In addition, 
specific strategies to cull animals showing clinical signs and to cull dispersing animals (i.e., 
yearling bucks) also may help to reduce spread. These high levels of population reduction will 
need to be maintained until alternative strategies are available to eradicate the disease. 
 
Surveillance programs around infected areas must be sufficient to detect CWD at extremely low 
levels in order to identify new foci of disease. Complete depopulation of deer in an area around 
these foci, or so called “sparks,” has a higher probability of preventing establishment of the 
disease, if detected early.  Establishment of new endemic areas of CWD with long-term 
management programs as described above is highly undesirable. Consequently, preventing 
spread and stamping out sparks should receive the highest priority. 
 
Management programs should be seen as experiments and must be designed to monitor 
outcomes, such as changes in deer densities, alterations in the age structure of populations, 
changes in disease transmission rates, size of the affected area, changes in disease prevalence, 
etc. These monitoring programs must be consistent and long-term in order to determine which 
management strategies work and which do not. Although CWD management experiments are 
being implemented in other parts of North America, they need to be replicated in order to 
validate the results. The slow moving nature of the epidemic makes management “failure” 
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difficult to detect and therefore monitoring programs must be carefully designed and well 
funded. Management programs should be adaptive in order to take advantage of new 
information as it becomes available. 
 
Current approaches to surveillance and risk assessments 
 
The document “Surveillance strategies for detecting chronic wasting disease in free-ranging 
deer and elk: results of a CWD surveillance workshop, Madison, Wisconsin, December 10-12, 
2002” provides an excellent overview of this topic. It is available at “http://
www.nwhc.usgs.gov/research/chronic_wasting/CWD_Surveillance_Strategies.pdf”. 
 
Current surveillance programs to detect CWD in wild cervids are primarily based on testing 
deer and elk harvested through hunting. In order to minimize the costs of CWD surveillance, 
wildlife or deer management zones with a perceived high risk of CWD are typically sampled 
more intensively; whereas, other low risk zones are sampled less intensively, if sampled at all. 
Classification of a zone as high risk is based on proximity to known cases of CWD in farmed or 
wild cervids, or proximity to game farms with a history of CWD. Although the risk factors for 
CWD are poorly understood, proximity to populations known to be infected with CWD is an 
obvious risk factor due to potential movement or dispersal of animals. Other risk factors such as 
degree of aggregation of cervids should be considered in developing surveillance programs. In 
some provinces, risk assessments have been completed but the results have not been adequately 
incorporated into surveillance programs. For example, Saskatchewan Environment proposed a 
surveillance program at the International CWD Workshop in Saskatoon, SK, August 2003, 
based on proximity to cases of CWD, density of critical deer habitat and levels of artificial 
feeding or baiting; however, this risk-based surveillance program has not been fully 
implemented. Ontario is using a clearly defined risk-based approach in its CWD surveillance 
program. The Panel strongly encourages such approaches. 
 
In several provinces, targeted surveillance of deer and elk showing signs of wasting and/or 
neurological disease is being used as a relatively inexpensive method of surveillance in low risk 
zones. Although useful, this strategy has significant limitations, especially in areas of low 
human densities where the probability of detecting animals with clinical signs is low. Results 
from this type of surveillance alone should not be relied upon to determine the occurrence of 
CWD in an area; rather, this approach should be used as a supplement to other surveillance 
methods if the goal of surveillance is to demonstrate absence of disease or early detection. 
 
Sample sizes for hunter surveillance programs are typically established to detect relatively low 
(e.g. 1%) prevalence of disease with 95% confidence within a wildlife or deer management 
zone. Areas smaller than a wildlife management zone are intensively sampled in some cases due 
to the perception that these smaller areas are at high risk of disease. Given the clustered 
distribution of CWD and its relatively slow rate of spread, sampling at smaller spatial scales is 
appropriate in many situations. A short-coming in most, if not all, of the surveillance programs 
is a lack of precise location information for all wild deer and elk tested for CWD.  Wildlife or 
deer management zones are typically too large to estimate prevalence of disease or monitor the 
introduction and spread of disease in an area. Precise location information allows spatially 
explicit modeling of disease dynamics. 
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A detection threshold of 1% in areas adjacent to known CWD infected deer populations is 
insufficient if the goal is to detect newly established foci and attempt to eradicate sparks. 
Sample sizes to detect disease at levels below 1% are recommended in these areas and samples 
should be pooled for no more than 2-3 years in order to detect early spread of CWD into these 
areas. Unfortunately, required sample sizes for extremely low prevalence may exceed 
sustainable harvest levels or public support in areas where CWD is not known to already occur. 
 
Detection-based sampling should target adult animals (i.e., one year or older) as they are more 
likely to have detectable accumulations of abnormal prion proteins if they are infected. 
However, for research on the epidemiology of CWD, or for specific management needs, testing 
of fawns can be useful. 
 
 
Current and evolving methods of testing 


 
Diagnostic test procedures for detecting abnormal prion proteins in sampled individuals are 
constantly improving. Initially, diagnosis of CWD was based on observing spongiform (i.e. 
“sponge-like”) change in brain tissue with the light microscope.  However, these changes are 
only observed in animals in later stages of the disease and therefore this method does not detect 
earlier preclinical cases.  Immunohistochemical stains specific for abnormal prion proteins 
(PrPres) greatly improve the sensitivity and specificity of tests for CWD and permit early 
detections of CWD. Infection trials in mule deer and white-tailed deer have shown that 
abnormal prion proteins accumulate first in tonsil and retropharyngeal lymph nodes, followed 
by deposition in the dorsal motor nucleus of the vagal nerve in the obex region of the brain. As 
the disease progresses, abnormal prion proteins are found in other areas of the brain stem as 
well.  A similar pattern of disease progression is observed in elk, but whether this is consistent 
among individual elk is still under study. 
 
Sensitivity of the test procedure is dependant on which tissues are tested; of the three tissues 
most commonly sampled (retropharyngeal lymph node, tonsil, and medulla oblongata at the 
obex), retropharyngeal lymph nodes are the most sensitive (i.e.tests performed on this tissue 
detect earlier preclinical cases) and obex (i.e brainstem) is the least sensitive.  Surveillance 
programs should clearly state the testing procedures and the criteria used to classify an animal as 
“test negative”. These criteria should be standardized and validated amongst laboratories. In the 
past, different criteria have been used to define an animal as test negative.  Hence, caution 
should be used when interpreting historical surveillance results, especially results from different 
laboratories. Less sensitive tests reduce the probability of detecting CWD, and consequently 
negative results are less meaningful than they would be if more sensitive tests were used. 
 
The new “rapid” CWD tests detect abnormal prion proteins in unfixed tissues by using Western 
blot (WB) or enzyme-linked immunosorbent assay (ELISA) techniques. The sensitivities of 
these tests are similarly dependant on which tissues are analyzed. Sensitivities and specificities 
of these tests for a particular surveillance program should be determined and clearly stated when 
presenting results.  The rapid tests have a high sensitivity but lower specificity which leads to 
false positives. Immunohistochemistry has high sensitivity and specificity and is appropriate as 



bsmit

Highlight



bsmit

Highlight







 18 


 


a secondary test in order to reject false positives identified via initial screening. Appropriate 
samples need to be collected to ensure that positives from rapid tests can be confirmed with 
immunohistochemistry. When CWD surveillance is based on testing only retropharyngeal 
lymph nodes, formalin fixed and frozen brain samples should still be collected from each animal 
in order to confirm infection in positive animals and allow for strain typing of the abnormal 
prion proteins.  This information is needed to understand the epidemiology of CWD in wild 
populations.  
 
 
9. INFORMATION AND MANAGEMENT NEEDS FOR CWD 
 
There are substantial information gaps to be addressed before the potential impact of CWD on 
Canadian wildlife can be forecasted accurately, and effective management implemented 
accordingly.   
 
In the short term (within 1-3 years), defining the extent of the current epidemic is a key priority, 
requiring surveillance for CWD in wild cervids be timely and of the highest sensitivity.  This 
goal requires: 


• Developing better spatially explicit risk assessments to improve the detection power of 
surveillance programs. This type of risk assessment has been developed previously [e.g. 
Saskatchewan Environment, Ontario Ministry of Natural Resources], however it needs 
to be fully implemented. 


• Improving efficiency of surveillance by combining information among species and 
sources of information 


• Improving current surveillance to include the location of CWD-negative as well as 
CWD-positive animals, for both free-ranging and captive herds. 


 
Currently, short of total depopulation and/or wildlife barrier fencing, it is unknown what type of 
management intervention can reliably prevent the spatial spread of CWD in wild cervids.  
Quantitative modeling in combination with available data provides the best approach to 
exploring management scenarios.   


• Models should build on existing models (e.g., Gross & Miller 2001), as well as  critiques 
of such models (e.g., Schauber & Woolf 2003). 


• Model selection should be empirical, incorporating the latest available information 
arising from research and management of CWD in cervids. 


• Models to evaluate management interventions should be stochastic and be spatially 
explicit, including habitat-dependent movements of host animals.   


• Model predictions of the threshold population density of hosts,  or of  management 
regimes, such as  culling,  that will lead to  reduction in prevalence and spread of CWD 
and/or its eradication,  should guide management actions and monitoring in an adaptive 
management framework. (It is recognized that population densities close to zero may be 
required) 


• Models with the purpose of forecasting the impact of CWD on Canadian cervid 
populations, in the broader context, should include the interactions with large predators 
on disease dynamics. 
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Even under the best case scenarios of the current outbreak of CWD in mule deer in the 
Saskatchewan Landing area, preliminary modeling indicates substantial reductions in deer 
population density (≤1 animal km-2 of critical habitat) will be required to have any chance of 
disease containment.  This level of population reduction likely cannot be accomplished by 
recreational hunting alone.  There is a need to: 


• Determine the rates and patterns of disease transmission and spread in order to design 
effective control strategies. 


• Obtain information on human dimensions and perceptions of CWD in Canada. 
• Explore methods for achieving a rapid (<2-3 yrs) and substantial (≤1 deer km-2) 


reduction in the population density of cervids over large areas (>1000 km2), and the 
public acceptability of which methods, if any, can meet these targets. 


 
There is a great need to better define potential host species for CWD, and more importantly, 
which hosts are most important in maintenance of CWD in an area, either individually or in 
combination with other sympatric hosts.  Research on transmission of CWD among species, 
including humans, livestock and other wildlife should include the following:   


• Continue efforts to quantify the risks posed to humans from consuming meat from the 
carcasses of CWD-infected animals. 


• Quantify both intra- and inter-specific transmission of CWD between moose and 
caribou. 


• Multi-host models should be developed to quantify the contribution of various 
transmission pathways within and among cervid species. 


• A target list of other wildlife of concern (e.g., bison, muskoxen) should be developed, 
and prioritized for research. 


 
There are several gaps in knowledge that continue to hamper understanding and management of 
CWD.  It would be extremely advantageous to: 


• Develop a rapid and inexpensive ante mortem field test for CWD. 
• Develop tests to detect and quantify environmental contamination by abnormal prion 


proteins (i.e., CWD agent). 
• Determine whether strain variation exists and can be used to assist in determining the 


origin of disease, and tracking of disease spread. 
• Better understand the routes and rates of direct and indirect transmission of CWD prions.  


This goal will require focal research studies in order to better predict CWD spread in 
wild cervid populations. Specifically, we need further studies to assess how population 
spatial structure, movement rates and other ecological factors influence the 
establishment and spread of CWD in wild cervid populations. 
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10. CONCLUSIONS 
 
It is imperative that a national plan is developed for monitoring, managing and researching 
CWD in wild cervids in Canada.  The panel wishes to highlight the following conclusions, 
herein presented in point form for ease of understanding: 


 
• The panel views the CWD issue to be of national importance.  
• Unless some concerted and effective management action is undertaken in the near future, 


CWD will become widespread with the potential for major consequences to wildlife, 
game farming, and a variety of socio-economic interests in Canada.  


• The panel recognizes the success of the federal CWD program for game farms and 
recommends a comparable investment in the management of CWD in wildlife. 


• Notwithstanding the provincial jurisdiction over wildlife management, the panel sees the 
need for federal assistance in developing a national program to manage CWD in 
collaboration with provincial jurisdictions. 


• Eradication is a desirable goal but extremely difficult to achieve in wild populations 
given current knowledge, technologies, and resources. 


• Achieving a low or negligible level of prevalence of CWD is an appropriate strategy to 
reduce transmission rates, reduce the potential for spread, and to minimize the amount of 
transmissible prions in the environment. 


• The panel recognizes the core elements for managing and preventing the spread of CWD 
to include: 


o Implement comprehensive surveillance for CWD in wildlife and game farms. 
o Prevent transmission of CWD between free-living cervids and animals in game 


farms.  
o Avoid artificial animal concentrations (e.g., baiting and artificial feeding)  
o Conduct scientific investigations that guide management of CWD 
o Control populations  of free-living cervids to achieve disease management 


objectives.  
o Develop policies and regulations for animal translocations and other activities to 


prevent the spread of CWD.  
o Conduct scientific investigations to understand the epidemiology of CWD in 


wildlife populations. 
• Recognizing the uncertainties associated with CWD, managing agencies should adopt an 


adaptive management approach to incorporate new information as it becomes available. 
 


 
11. RECOMMENDATIONS 


 
The Panel feels that there is a sense of urgency in taking actions to contain or eradicate CWD in 
Canadian wild deer populations.  The Panel members are unanimous in supporting the following 
recommendations; they are grouped in sections but presented in no particular order of priority. 
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A:  Management of game farms 
 
1. Develop and implement policies to prevent transmission of CWD between game farm 


facilities and wildlife. Actions should include: 
 Do not permit new game farms in infected areas. 
 Use double fencing in infected areas.  
 Ensure previously infected farms are not accessible by wild cervids for a 


minimum of 5 years. 
 Develop policies and regulations for animal translocations that may lead to 


spread of CWD. 
 


2. Maintain current surveillance and management programs for CWD in farmed cervids. 
 
3. Conduct additional retrospective epidemiological tracing of all farms for more 


comprehensive risk assessments in cooperation with US authorities. 
 
4. Mandatory CWD testing of all cervid mortalities on game farms.  
 
5. Mandatory participation in CFIA and provincial surveillance programs for CWD.  
 
6. Any transportation permit should be approved by both the import and export authorities.  
 
7. Share information on surveillance results and epidemiological investigations among 


agencies with jurisdictions over wildlife and game farm animals in a timely fashion. 
 


B: Management of free-living cervids 
 
1. Develop and implement policies to minimize artificial aggregations of free-living cervids 


to reduce transmission of CWD. Actions should include: 
 Prevent access to hay stacks, salt blocks, and artificial water sources by 


wildlife in high risk areas. 
 Ban baiting or artificial feeding for cervids in high risk areas. 


 
2. Develop and evaluate management programs for reducing prevalence and spread of CWD 


in cervids by:  
 Eradicating “sparks” (i.e., new foci of infection) through local depopulation 


and intensification of monitoring in surrounding areas. 
 Controlling CWD in infected areas through population reduction to a target 


density of 1 cervid/km2 in “critical” habitat (i.e., winter range) with 
reassessment based on surveillance results. 


 
2. Monitoring and surveillance of CWD: 


 Develop and implement a risk-based surveillance program on a national 
scale, e.g., SK and ON models. 


 Implement an aggressive surveillance program in the next 1-3 years to 
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document the distribution of CWD in free-ranging cervids in Canada. 
 To prevent the spread of CWD, collect sample sizes in areas adjacent to 


infected areas that would allow the detection of prevalence at a level of 0.5% 
(5 infected individuals per 1000) with a 95% confidence level. The window 
of sampling can be up to 3 years. 


 Adopt standardized diagnostic testing procedures at the national level. 
 


C: Research needs 
 
1. Evaluate the distribution of abnormal prion proteins (PrPres) specific to CWD in different 


body parts of infected animals, and its implication to infectivity within a context of 
pathogenesis. 


 
2. Assess the potential for transmission of CWD within moose and caribou populations. 
 
3. Design an integrated research program to quantify the contribution of various transmission 


pathways within and among cervid species.  
 
4. Develop spatially explicit models of CWD transmission and spread to guide management 


actions and monitoring in an adaptive management framework. 
 
5. Collaborate in development and evaluation of diagnostic epidemiological tools including 


ante mortem tests, strain typing and environmental detection of prions. 
 


D: Communications 
 
1. Expand communication tools about the CWD issues and programs, including regularly 


maintained and linked websites, fact sheets about CWD distribution, and media releases.  
The targeted clientele should be broad based, including landowners, scientists, hunters, 
consumers, etc. 
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Abstract: This article summarises efforts at disease surveillance and risk 
management of chronic wasting disease (CWD). CWD is a fatal 
neurodegenerative disease of cervids and is considered to be one of the most 
contagious of the transmissible spongiform encephalopathies (TSEs). Evidence 
has demonstrated a strong species barrier to CWD for both human and farm 
animals other than cervids. CWD is now endemic in many US states and  
two Canadian provinces. Past management strategies of selective culling, herd 
reduction, and hunter surveillance have shown limited effectiveness. The initial 
strategy of disease eradication has been abandoned in favour of disease control. 
CWD continues to spread geographically in North American and risk 
management is complicated by the presence of the disease in both wild  
(free-ranging) and captive (farmed) cervid populations. The article concludes 
that further evaluation by risk managers is required for optimal, cost-effective 
strategies for aggressive disease control. 
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spongiform encephalopathy; TSE; risk management strategies; culling; free 
ranging; captive. 
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1 Introduction 


“We feel that the current program that we have had in place for chronic wasting 
disease ... is not effective in achieving its goals”, said Penny Greenwood, 
national manager of domestic disease control for the Canadian Food Inspection 
Agency. “This is a disease that is now established in wildlife, and when you 
have a disease that is established in a wildlife reservoir, it is always extremely 
difficult to eliminate it. We have to realize that we may not be able to eradicate 
this disease currently from Canada, given that we don’t have any effective 
tools, so we may be looking at switching from eradication to control”, said Ms. 
Greenwood. (Canadian Press, 2013) 


This statement appears in a news report from mid-June 2013, and it reflects well the 
severe challenges faced by risk managers, in both Canada and the USA, in their effort to 
find an effective risk management response to chronic wasting disease (CWD). CWD is a 
fatal neurodegenerative disease of various species of animals in the cervid family, which 
includes deer, elk, reindeer, caribou and moose. The disease is most prevalent among 
deer species, affecting in particular mule deer, but also black-tailed deer and white-tailed 
deer. CWD belongs to a group of related neurodegenerative diseases called transmissible 
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spongiform encephalopathies (TSEs), a group which also includes bovine spongiform 
encephalopathy (BSE), scrapie and variant Creutzfeldt-Jakob disease (for recent review 
see Haley and Hoover, 2015). CWD is prevalent in both farmed and wild cervids and is 
considered to be one of the most contagious forms of TSE known (Miller and Williams, 
2002). 


1.1 CWD monitoring 


Disease surveillance in North America has provided some qualitative assessments of the 
overall risk of CWD in Canada and the USA. A combined map of disease distribution for 
both wild and captive cervids in North America has been reproduced in Figure 1 (USGS, 
2016). As of April 2016, CWD has been detected in many US states (23 states as of 
September 2016) and two Canadian provinces (CWDA, 2016a). The first case of CWD 
detected outside of North America was in a seven-year-old male elk exported from a 
Saskatchewan farm to South Korea in 1997 (Sohn et al., 2002). The European 
Commission has also established surveillance, sampling and testing protocol for CWD in 
cervids (Andreoletti et al., 2010). The first case of CWD diagnosed in Europe was in a 
female reindeer in March 2016 (Rangifer tarandus tarandus) by the Norwegian Institute 
for Nature Research (CWDA, 2016b). 


Figure 1 Geographical distribution of CWD in North America (see online version for colours) 


 


Source: USGS (2016) (courtesy of the US Geological Survey), 
http://www.nwhc.usgs.gov/images/cwd/cwd_map.jpg 
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1.1.1 The USA 


The first identification of CWD as a clinical disease anywhere in the world occurred in 
the USA at a state research facility in Fort Collins, Colorado in 1967, and the first case in 
a wild cervid (an elk) was found in 1981, also in Colorado. The US Centers for Disease 
Control and Prevention have prepared a detailed county-by-county list showing the 
distribution of CWD in wild deer and elk cervids in that country. As of January 2016, 21 
US states have positive CWD cases in the wild and the disease is expected to continue to 
spread (CDC, 2016). The US Federal Government has concentrated on the development 
of increasingly precise surveillance methods for CWD (USGS, 2012), and states have 
sought to develop ‘CWD management response plans’ (examples are Wisconsin 
Department of Natural Resources, 2010; Michigan Department of Natural Resources, 
2012; Illinois Department of Natural Resources, 2014; Texas Parks and Wildlife, 2016). 


As of 30 September 2015, CWD has been confirmed in 16 States among farmed 
cervids; a total of 70 herds have been affected (USAHA, 2015). The US Department of 
Agriculture, Animal and Plant Health Inspection Service (APHIS) has focused on the 
National CWD Herd Certification Program (HCP) as a national approach to minimise 
CWD spread in domestic cervid herd populations by implementing national herd 
certification standards, such as fencing, regular inventories, individual animal IDs, and 
CWD testing of all cervids that die and are over 12 months. When herds are CWD 
disease free for five years, the herds can then be certified and considered to be low risk 
for CWD. All animal movement must be within herds that are participating in the 
certification program. The first edition of the CWD program standards was published in 
2012, with the final version published in 2014 after extensive review and stakeholder 
input. As of January 2015, 29 states are participating as approved states in the national 
CWD HCP (APHIS, 2015). 


1.1.2 Canada 


In 1996, CWD was diagnosed on a Saskatchewan elk farm. Farmed elk exported from the 
USA in the late 1980s were believed to be responsible for the entry of CWD into 
Saskatchewan (Kahn et al., 2004). The actual first case of a captive cervid displaying 
CWD in Canada occurred in 1978 in a mule deer at a Toronto zoo, but the case remained 
undiagnosed until 2006 (Dubé et al., 2006). Since 2002, CWD has been a reportable 
disease in Canada under the Health of Animals Act, which is under the jurisdiction of the 
Canadian Food Inspection Agency (CFIA). Federal regulations on CWD focus on this 
disease only among farmed animals, including potential transmission through deer and 
elk antler velvet (Angers et al., 2009), a commercial product from cervid farms. When 
CWD is reported on a farm it is placed under quarantine and the remaining animals are 
destroyed and sampled for the disease. Surveillance and tracing of all animals that came 
into the farm and left the farm in the 36–60 months prior to infection is important for 
disease containment (Kahn et al., 2004). Under this policy, the CFIA depopulated over 
7,500 farmed elk and deer in Canada, at which time compensation was paid to the owners 
of CWD-affected farms (CFIA, 2016). 


Most of the cases of CWD among farmed cervids (deer and elk) in Canada have 
occurred in the province of Saskatchewan. The Canadian Food Inspection Agency 
website (CFIA, 2016) lists a total of 77 herds of captive or farmed cervids where CWD 
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has been detected for the period 1996 to 2015, including three herds in year 2016. Only 
two of those farmed cases occurred in Alberta, and the rest in Saskatchewan. 


Federal authorities in Canada have also formulated a herd certification program to 
identify disease-free operations, which farm owners may choose to enter voluntarily. The 
provinces of British Columbia (B.C.), Alberta, Saskatchewan, Manitoba, and Ontario also 
require animal tracing and documentation and follow quarantine, depopulation and 
decontamination management policies for farmed cervids. So far B.C., Manitoba and 
Ontario have not reported any indigenous cases of CWD in either farmed or wild 
animals. 


The first case of CWD found in the wild cervid population in Saskatchewan was 
reported in a mule deer in 2000; the first wild elk was detected in 2008, and the first 
moose was detected in Alberta in 2013. Saskatchewan’s ‘Cervid Chronic Wasting 
Disease (CWD) Surveillance Program’ became mandatory in 2001. Surveillance of wild 
cervid populations in Saskatchewan from 1997 to Fall 2012 yielded a prevalence rate of 
under 1%. The hunter surveillance program was discontinued in 2012. After 2012, only 
diagnostic samples were examined by the province and yielded a prevalence of ~11% 
(CWHC, 2015). 


In the Province of Alberta, the species at greatest risk are mule deer and white-tailed 
deer (only one case of CWD in a moose). The province undertakes disease surveillance 
and testing, based on samples submitted by hunters, and also collects farmed animal 
movement information. Most of the cases detected so far in the province have been 
concentrated in a region of southeastern Alberta on the Saskatchewan border, but as of 
2014 the disease range was spreading to the northeast. There has been an increase in 
disease prevalence from 2.1% to 2.4% in mule deer in fall of 2015 (Alberta Environment 
and Parks, 2016). The impacts on hunters in the province have been varied, with some 
negatively affected by CWD (to the extent that they may no longer participate in the 
activity) and others not affected at all (Zimmer et al., 2011, 2012). 


The B.C. Ministry of the Environment released its ‘British Columbia Chronic 
Wasting Disease Risk Assessment’ in May 2008 (British Columbia Ministry of the 
Environment, 2008). B.C. has been carrying out CWD surveillance of wild cervids since 
2002; testing is focused on samples from the Peace and Kootenay Management Regions 
that border Alberta, since these areas were estimated to be the most likely routes of CWD 
introduction into the province. The assessment considered direct and indirect 
consequences of CWD including changes to cervid population numbers and 
sustainability, associated environmental changes, economic consequences (hunting and 
other nature-related activities), and impacts to cultural and traditional practices. 


To date, Manitoba has not reported any cases of CWD. There is ongoing surveillance 
and the province has examined ‘more than 2,300 deer and 1,400 elk carcasses, all of 
which have tested negative’ (Government of Manitoba, 2016). The Province of Ontario 
released its comprehensive ‘Chronic Wasting Disease Surveillance and Response Plan’ in 
November 2005, and a similar program for farmed cervids in the following year; as of 
May 2016 no case of CWD in free-ranging or commercially-farmed cervids had been 
reported in Ontario (OMNR, 2016). (The only cases in Ontario have occurred in captive 
mule deer at the Toronto Zoo.) However, since the disease has been found in a number of 
adjacent or nearby US states, Ontario has established an annual rigorous surveillance and 
testing program to monitor CWD, together with a risk model that identifies high-risk 
areas of the province for enhanced surveillance (Rosatte et al., 2014). 
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In summary, taking North America as a whole, CWD distribution has occurred in two 
phases (see the detailed timeline at CWDA, 2016a): During Phase I, for the first 29 years 
following the index case (1967–1995), the disease was found only in the two Western US 
states of Colorado and Wyoming; during Phase II, the next 19 years (1996–2014), the 
disease range expanded dramatically, reaching an additional 21 US states – extending to 
the northeastern and southwestern borders of the nation – and two Western Canadian 
provinces. The long-term trends in the geographical distribution of the disease in North 
America are shown in Figure 2. 


Figure 2 The long-term trends in the geographical distribution of CWD in North America  
(see online version for colours) 


 


Notes: The primary source for Figure 2 is the complete timeline of CWD cases in North 
America found in CWDA (2016a), including both wild and captive species. In 
Canada, the two provinces of Saskatchewan and Alberta have cases in both wild 
and captive cervids. In the USA, a total of ten states also have both types: 
Colorado, Iowa, Minnesota, Missouri, Nebraska, New York, Pennsylvania, South 
Dakota, Wisconsin and Wyoming. Another ten states have reported wild cases 
only: Illinois, Kansas, Maryland, Ohio, New Mexico, North Dakota, Utah, 
Virginia, West Virginia and Texas. The final three have reported cases in captive 
herds only: Michigan, Montana, and Oklahoma. The total number of separate 
‘instances’ of CWD in North America, combining wild and captive types of 
cervids, is therefore 37. 


Source: CWDA (2016a) 


2 Hazard characteristics of CWD in North America 


Many considerations are involved in the spread of CWD, such as (for review see Haley 
and Hoover, 2015): 


• horizontal transmission 


• vertical transmission 


• environmental transmission 
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• genetic influence on CWD disease pathogenesis 


• intra-species susceptibility. 


Epidemiological, animal, and mutagenic studies have demonstrated a strong species 
barrier to CWD in humans (Kong et al., 2005; Race et al., 2009; Wilson et al., 2012); 
thus the probability of risk for human zoonotic infection is low (Kong et al., 2005). 
Research studies have also demonstrated that cattle, sheep, and goats remain uninfected 
after close contact with infected cervids (Belay et al., 2004). Direct intra-cerebral 
inoculation with mule deer CWD leads to a 38% infection rate among cattle, suggesting a 
natural, strong species barrier to CWD. On the other hand, intracerebral inoculation with 
white tailed deer CWD results in an 85% infection rate in cattle, suggesting that some 
cervid prion strains have more potential to cross the species barrier than others 
(Sigurdson, 2008). 


Another cervid that is likely to acquire CWD in future is the northern caribou 
(Tyshenko et al., 2016), since oral exposure has resulted in disease transmission in 
reindeer, a close relative to the caribou (Mitchell et al., 2012). Genotype analysis has 
found that caribou PRNP alleles (alleles that are strongly associated with disease 
prevalence) are nearly identical to those of elk, moose, white-tailed deer and mule deer. 
In addition, caribou migratory and herd ranges over-lap with mule deer, white-tailed deer, 
elk and moose ranges in both Alberta and Saskatchewan (Happ et al., 2007; Li et al., 
2007). 


Ante-mortem CWD detection and surveillance detection methods (Haley et al., 2012; 
Haley and Hoover, 2015; Henderson et al., 2013; John et al., 2013) are under 
development. In the past, the main methods for CWD diagnosis have been 
immunohistochemistry or ELISA on post-mortem brain samples of deceased animals. 
Hunter surveillance uses these methods and results can take many weeks to obtain (Gilch 
et al., 2011). Ante-mortem methods such as tonsil and rectal biopsies have been used for 
large-scale surveillance of CWD in free range and captive cervids but with limited 
success (Sigurdson, 2008; Wild et al., 2002; Wolfe et al., 2007). Sampling with these 
tests is difficult and cumbersome in the wild (Gilch et al., 2011). The protein misfolding 
cyclic amplification (PMCA) assay can detect low levels of misfolded prions in tissues 
and body fluids (Sigurdson and Aguzzi, 2007; Johnson et al., 2012) and detects animals 
in the early stages of CWD pathogenesis (Daus et al., 2011; Haley et al., 2012). A  
high-throughput version of PMCA known as the real-time quaking induced conversion 
(RT-QuIC) can detect CWD prions in saliva (Henderson et al., 2013), urine (John et al., 
2013) and blood (Elder et al., 2013) in asymptomatic animals. However this is still a 
lengthy and labour intensive assay to use. 


3 Risks and risk factors associated with CWD 


Based on the evolving science that characterises the nature of the hazard represented by 
CWD exposure and the exposure pathway analyses, as well as on the disease 
management challenges since the disease was first discovered, a number of risks and risk 
factors related to CWD have been identified [see WDNR (2010, pp.8–10) for the best 
short summary]: 
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1 risks to wild, free-ranging cervid species, both those already bearing the disease 
(deer, elk and moose) as well as the other cervid species, notably caribou and 
reindeer, that may be susceptible to it 


2 risks to farmed cervids, including potential disease interactions between farmed and 
wild cervids 


3 the associated risks of an ongoing, broad geographical spreading of the disease 
across all of North America 


4 risks to human health and to other domestic farmed animals, especially cattle, pigs 
and sheep 


5 risks to the traditional lifestyle and culture of aboriginal peoples in North America 


6 ecosystem risks, both direct and indirect, such as a spreading of the disease to other 
mammals (such as meadow voles and other rodents) and high prion persistence in the 
soil. 


Risks to wildlife often translate to risks and impacts on different groups of people as well. 
Non-aboriginal hunters may be affected by CWD in wildlife from a health risk 
perspective, and are affected by an impairment of the enjoyment of hunting as a 
recreational experience. Aboriginal peoples in North America may be affected through 
similar impacts on their traditional use of land and wildlife. Should the disease eventually 
spread to reindeer and woodland caribou, impacts on aboriginal peoples and the general 
public will greatly increase (Mitchell et al., 2012). 


Although no formal quantitative risk assessment of CWD has been performed to date, 
the level of at least some of these identified risks can be estimated qualitatively with a 
high degree of confidence, on the basis of the extensive, accumulated scientific studies of 
hazard and exposure. With respect to the first-mentioned risk on this list, the disease is by 
now well established in North America in five species of cervids, over a large 
geographical range in the USA and a quite restricted range in Canada (concentrated on 
the Saskatchewan-Alberta border). In addition, there are smaller numbers of cases in elk 
and very few in moose so far (for the latter, only for moose living in close proximity to 
diseased deer). However, there are basically no grounds for believing at this time that the 
disease can be eradicated, and thus it must be regarded as being endemic, with prospects 
for spreading gradually to new geographical areas and perhaps to other cervid species, 
and for increasing in prevalence in areas where it is already well established. 


It is advisable to consider separately the disease dynamics in farmed cervids, taking 
into account the fact that it was in farmed cervids that the disease was first detected in the 
USA (deer and elk in the states of Colorado and Wyoming), and that it was 14 years later 
before the first case in a wild cervid was discovered (deer and elk, both in Colorado). The 
same pattern was repeated in Canada, which had its first indigenous farmed CWD case in 
1996 and its first wild cervid case in 2000, both in Saskatchewan. In ten of the 16 US 
states and in both Canadian provinces where CWD has appeared in farmed cervids, it has 
also been found in wild cervids. Farming of cervids is still increasing, especially in the 
USA (Miller, 2012), and so this potential disease reservoir is likewise expanding. On the 
other hand, another ten US states have reported cases only in wild cervids and three 
others only in farmed cervids. 


A deficiency in the risk assessment of CWD in North America to date is the failure to 
address adequately – through a formal quantitative assessment – the risks entailed by the 
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interactions of farmed cervids with wild infected cervids, including the role of prion 
persistence and loading in the environment over time. For example, prions shed in to the 
environment could act as a source of infection from wild cervids to farmed cervids across 
fenced areas. On-farm CWD transmission seems to occur more often where elk or deer 
are at higher densities or where they congregate at man-made feed and water stations 
[Michigan Department of Natural Resources and Agriculture, (2007), Section 5]. The 
frequent escapes of farmed animals from their enclosures, the introgression of wild 
animals onto farms by breaching the fencing, as well as fence-line interactions between 
wild and farmed cervids are other potential avenues for CWD movement between 
animals (Fischer et al., 2011; Miller, 2012; VerCauteren et al., 2005, 2007a, 2007b, 
2010). 


Both the human health risk and the risk of a spreading of CWD to any domestic farm 
animals, including cattle, pigs and sheep, appear to range from low to very low. The 
human health risk, related to consumption of or exposure to infected cervid materials, 
may even be regarded as negligible, although there are some uncertainties in these areas 
noted in the scientific literature (Belay et al., 2004). 


As already observed, the potential for a spreading of CWD to other cervid species, 
especially caribou and reindeer, and thus the associated potential for a further extensive 
geographical spreading of the disease, appears to range from high to very high, and 
perhaps up to the level of near-certainty, at least in the estimation of some experts (Oraby 
et al., 2016). This prospect has significant potential impacts beyond the animal species 
risks themselves, specifically with respect to aboriginal peoples in North America. 


Given the historical dependence of northern aboriginal peoples in Canada on the 
threatened species, especially caribou, the consequent risks to the lifestyles and 
traditional cultures of these peoples is similarly high. And as mentioned above, the 
impacts go beyond impacts on aboriginal people. The fact that boreal caribou are listed as 
threatened under Canada’s Species at Risk Act (SARA), as well as under provincial 
wildlife legislation, shows the public concern for this species. CWD impacts would be 
significant in terms of attempting to achieve the SARA recovery plan objectives or in 
terms of the cost of attempting to achieve recovered status. An assessment of public 
preferences for CWD control illustrates that the public is supportive of general outcomes 
associated with reduced CWD levels, largely arising from concerns over health of 
wildlife populations. Measures of support for government investments in such actions 
have also been estimated – a lower bound estimate is approximately $16 per household in 
Alberta or $20M per year for a 10-year program period (Forbes, 2011). 


Finally, there are large uncertainties associated with the ecosystem risks, both with 
respect to direct effects, especially the potential for spread to other mammalian species 
beyond the cervids, and to indirect or secondary effects, such as those which might 
follow increased disease prevalence among the cervids. In addition, the long persistence 
of prions in the environment and thus their accumulation over time may turn out to be a 
major factor in disease persistence: 


High prion persistence is expected to lead to an increasing environmental pool 
of prions during the early phases (i.e., approximately during the first 50 years) 
of the epidemic. As a consequence, over this period of time, disease dynamics 
will become more heavily influenced by indirect transmission [via 
environmental contamination], which may explain some of the observed 
regional differences in age and sex-specific disease patterns. This suggests 
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management interventions, such as culling or vaccination, will become 
increasingly less effective as CWD epidemics progress. (Almberg et al., 2011) 


The level of long-term risk represented by these factors is difficult to estimate at the 
moment, and they will need to be monitored on an ongoing basis. 


4 Risk management of CWD 


In general, the development of potentially effective strategies for responding to CWD is 
complicated greatly by the presence of the disease in both captive (farmed) and wild 
(free-ranging) populations and by the modes of interaction between the two populations. 
For example, a well-established mode of control for infectious diseases in farmed animals 
is the culling and destruction of the diseased animals and their herd-mates, accompanied 
by various types of plans to compensate farmers for their losses. But this strategy has 
been developed largely for infectious diseases such as BSE in animals that do not exist in 
close proximity to wild populations of the same species which are also susceptible to the 
same disease. Where the contrary is the case, as with CWD, the disease reservoir in wild 
animals threatens to regularly infect and re-infect herds of farmed animals of the same 
species, and vice-versa, and this interaction presents a serious dilemma for the prospects 
of success for disease control strategies. 


There is little experience to date in attempts to control or eradicate infectious diseases 
in wild animal populations (except for rabies), and species such as cervids that range over 
immense, continent-wide territories present significant challenges in this regard. At the 
same time, farming of captive cervids appears to be steadily growing in scale and 
geographical range, certainly in the USA (Miller, 2012); indeed, the “farmed deer 
breeding industry has been called the ‘fastest growing industry in rural America’ 
(Anderson et al., 2007)” (Fischer et al., 2011). In this context, a systematic quantitative 
risk assessment of the CWD disease interactions between farmed and wild cervids, which 
does not seem to have been carried out anywhere in North America to date, is urgently 
required, including more of the benefit-cost analyses relevant to the management of these 
interactions risks of the kind undertaken by Arnot et al. (2009). 


4.1 Studies of behavioural and attitudinal factors 


Many of the CWD risk control strategies available to public authorities depend heavily 
on the adequacy of awareness and voluntary participation among hunters and the public. 
Research on these factors is, therefore, an important dimension in understanding the 
challenges and options for managing the risks of CWD. For the situation in the USA, 
Vaske (2010) summarised much of the existing human-oriented research on CWD 
published to date, which was dominated by a focus on hunters and their potential 
behaviours. This research on hunter behaviour was undertaken at a time when CWD was 
a relatively unfamiliar disease within the state or region where the studies were focused. 
Some key characteristics of the studies were the fact that hunters did seem to understand 
the existence of CWD and have concerns about its continuing spread; however, at the 
initial low levels of prevalence of the disease few hunters felt the need to change hunting 
behaviour, although non-resident hunters in particular states did show greater willingness 
to change hunting location or stop hunting altogether. Many studies (such as Vaske and 
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Lyon, 2011; Needham et al., 2006, 2007; Vaske et al., 2004) showed the importance of 
CWD prevalence, potential human death, perceived human health risk, presence of CWD 
in the state, and residency of hunters in predicting changes in hunter behaviour, which 
would mostly occur at high hypothetical prevalence of the disease. 


Of more concern in the actual management of CWD appeared to be tension among 
hunters and government agencies involved in the management of the disease. Needham 
and Vaske (2008) showed that if hunters shared the same views on CWD with 
government agencies managing the disease, then there was higher trust in those agencies 
and this higher trust led to lower perceived personal risk from CWD. Heberlein (2004) 
found that the Wisconsin strategy of treating CWD ‘like a fire’ had reduced the 
effectiveness of the management strategy of significant herd reduction in Wisconsin. 
Cooney and Holsman (2010) found that a government strategy of controlling the disease 
and reducing its spread might have had more support from hunters than the attempt to 
eradicate the disease. Holsman et al. (2010) noted that although the majority of hunters 
saw CWD as something important to manage, few hunters actually increased their 
harvest of animals in spite of various government incentives, suggesting that hunter 
behaviour is unlikely to be an effective deer herd reduction management tool: “our 
findings call into question the efficacy of recreational hunting as a disease management 
tool when managers are seeking severe reductions in wildlife densities” (Other studies on 
hunter attitudes and behaviour involving the risks of CWD include: Gigliotti, 2004; 
Heberlein and Stedman, 2009; Holsman and Petchenik, 2006; Lyon and Vaske, 2010; 
Miller, 2003, 2004; Miller and Shelby, 2009; Needham and Vaske, 2006; Needham and 
Vaske, 2008; Vaske et al., 2006a, 2006b). 


Relatively few studies have looked at the views of the non-hunting public on the 
management of CWD or the potential health risks associated with the disease. Needham 
and Vaske (2006) included a small sample of non-hunters in Wisconsin in their study, 
finding that although many respondents in both categories believed that CWD may cause 
disease in humans and were concerned about eating deer and elk due to CWD, hunters 
were more likely than non-hunters to believe that the risks of CWD had been 
exaggerated. Brown et al. (2006) discovered that the majority of hunters and non-hunters 
in New York State had heard of CWD but did not exhibit high levels of concern about the 
disease, potentially due to higher than average levels of trust in the agencies managing 
the disease. In comparative studies Goddard et al. (2010, 2011) conducted online surveys 
of Canadian (2009) and US (2010) members of the public. These surveys were conducted 
with the aid of market research companies using their standard national panels in each 
country, with the added restriction that at least 50% of the sample in each country must 
have consumed venison in their lifetime. The data showed that in neither country was 
there significant awareness of the CWD prior to the time of the surveys; moreover, even 
for those who had heard of CWD prior to the survey, only 41% realised that CWD 
affected both deer and elk. In these studies public awareness was lower in the USA than 
in Canada. 


Survey respondents were also asked about their level of agreement with different 
strategies for CWD control (Myae and Goddard, 2011). Among the surveyed respondents 
as a whole the distribution of materials about CWD, holding public meetings, mailings, 
and facilitation of collection of heads for testing were all preferred strategies. Approval of 
culling as an acceptable strategy was much lower in the people with no experience of 
eating venison than among the people who had such experience, many of whom were 
also hunters. This study also found that older respondents, people who ate venison from 
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hunted animals more frequently, and people who believe that eating venison will cause a 
CWD-type infection in humans were more positive about culling of animals in both 
Canada and the USA. In Canada, males and people with higher education were more 
supportive of culling while people living in rural areas were less supportive of culling. It 
is worth noting that Lischka et al. (2010) found high levels of support by hunters and the 
non-hunting public in Illinois for significant herd reduction as a management strategy in 
CWD-infected areas. The targeting of a geographic area where CWD had been found and 
thereafter had higher local media coverage suggests that public support for herd reduction 
or culling is higher the nearer the disease to the surveyed members of the public. 
However, Lischka et al. (2010) also found very high levels of support for more passive 
forms of management, such as educating hunters and the public, funding research about 
CWD, and increasing the regulation of deer and elk farms. 


5 Risk control strategies for CWD 


Thus there are a number of factors that represent major intrinsic obstacles to risk control 
of CWD, which provide at least a partial explanation for the failure to arrest the spread of 
the disease so far. The suite of disease control strategies for CWD that have been 
implemented will be discussed in the following pages. For some time now the situation in 
Canada has been described as described by the Canadian Wildlife Health Cooperative 
(CWHC, 2011a): “the ultimate objective of Canada’s National CWD Control Strategy is 
eradication of CWD from Canada or, failing this, the tightest possible control of CWD so 
that it does not spread to new geographic areas or new species, and so that its 
environmental, economic, social and public health impacts are minimized”. This is a 
word-for-word repetition of the objective that was first announced by the same 
organisation in 2005. The wording is interesting, of course, for its clear recognition, even 
then, that eradication of CWD was unlikely to be a feasible objective, and that the 
alternative of control, as defined – preventing a spread to new areas or new species – was 
the best outcome that could be hoped for. 


As we have seen, this theme was reaffirmed by the CFIA, the federal agency with 
national regulatory responsibility for the disease, in the statement made by an agency 
official in mid-2013: “we have to realize that we may not be able to eradicate this disease 
currently from Canada, given that we don’t have any effective tools, so we may be 
looking at switching from eradication to control” (Canadian Press, 2013). This is the 
same conclusion that the State of Wisconsin arrived at in 2010, in the course of preparing 
what is almost certainly the best overall document on CWD risk management strategies 
that currently exists (WDNR, 2010): 


“We are therefore establishing the following goal for the management of CWD 
over the next 15 years: Minimize the area of Wisconsin where CWD occurs 
and the number of infected deer in the state. The currently identified 
geographic distribution of CWD is substantially larger than was known in 2002 
and is likely increasing. Eliminating CWD from Wisconsin using the tools 
currently available is unlikely given the difficulty in managing CWD in  
free-ranging deer, magnitude of deer reductions required to significantly affect 
the disease, and declining legislative support. However, there is still a need to 
take steps to effectively manage CWD regardless of the continued challenges. 
Therefore, minimizing the area of the state where the disease occurs is the 
responsible goal to pursue. This goal does indicate a shift in our original 
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management approach by currently accepting an area of CWD infection in 
southern Wisconsin, and at the same time, focusing CWD control efforts on 
limiting CWD to that area of the state while simultaneously controlling its 
intensity and distribution.” 


The truth of the matter is, unfortunately, that the intrinsic difficulties in disease control 
mentioned above raise the distinct possibility that achieving the objective of control too 
appears to exceed the capacity of the tools that are currently available. ‘Control’, as 
opposed to the earlier focus on ‘eradication’, is usually defined as seeking to prevent an 
increase in both disease prevalence and regional disease distribution over existing levels, 
as defined by response plans formulated at particular points in time. But the steady 
increases in both CWD prevalence and distribution in recent years, considering North 
America as a whole, suggests that ‘control’ was already known to be not working 
particularly well at the time when it was promulgated as a ‘new’ risk management 
objective (replacing eradication). And it is not at all clear what other strategy might be 
devised to succeed that of control. 


These considerations leave open the key question of what are the realistic objectives 
for the risk mitigation of CWD that are actually possible or feasible in the coming years. 
We may be better able to comment on this key question after reviewing the suite of 
disease control strategies that have been attempted to date. In this context, readers may 
wish to consult the complete set of ‘Chronic Wasting Disease and Cervidae Regulations 
in North America’, arranged by US state and Canadian province, that is available at 
CWDA, 2016c (see also CWHC, 2011b). Only a short summary of widely used measures 
for wild and farmed cervids is provided here, which will be compared with the results of 
an expert elicitation exercise in each case. 


5.1 Wild (free-ranging) cervids 


Various selections of the following strategies have been implemented for wild  
(free-ranging) cervids in different US states and in the provinces of Alberta and 
Saskatchewan: 


• Notification (mostly voluntary, mandatory in specified high-risk areas): hunters are 
encouraged to report sick animals and to submit heads of animals for testing. 


• State and provincial authorities provide public freezers at designated locations for 
hunters to deposit cervid animal heads for testing (in Canada, B.C., Saskatchewan, 
and Ontario, e.g., OMNR, 2016). 


• Surveillance, monitoring and testing: states and provinces compile statistics on 
numbers of animals reported and tested and the numbers of positive results. Evidence 
of increases over time in regional disease prevalence can be used to implement 
enhanced surveillance and special monitoring programs in particular areas which 
represent possible new foci for the disease. 


• Herd reduction: extending hunting seasons in areas with high concentrations of 
animals (which facilitates disease transmission), and developing special culling 
programs, such as culling of deer in localised areas of high disease prevalence or 
along the leading edge of a known new outbreak of the disease, and culling of sick 
animals by sharpshooters outside of the regular hunting seasons (e.g., IDNR, 2014). 
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• Hunter control: for example, prohibitions against moving high-risk parts of carcasses 
out of areas where CWD is established, and regulations on disposal of carcass parts. 


• Recommendations for hunter precautions to follow when field-dressing an animal, 
e.g., wear rubber gloves, minimise handling of brain, eye, or spinal tissues, and avoid 
cutting through the spine (Government of Manitoba, 2016). 


• Feeding and baiting ban: prohibiting the dispersal of feed to attract wild animals, 
because it encourages close proximity and thus raises the potential for disease 
transmission. 


• Transport ban: banning the movement of hunter-harvested carcasses across 
jurisdictional lines, and requiring a permit for the movement of live Cervidae across 
jurisdictional boundaries. 


• Opinion survey and outreach and communication programs: used to increase citizen 
familiarity with CWD and awareness of the importance of controlling the disease. 


• Applied Research Programs: For example, modelling to assess changes in spatial 
distribution and prevalence of disease (for assessing the effectiveness of 
management actions), and improved disinfection and decontamination protocols 
(Nobert et al., 2016; Potapov et al., 2016; Uehlinger et al., 2016). 


An expert elicitation exercise resulted in set of risk control measures for wild cervids, 
ranked in order of importance (see Figure 3). 


Figure 3 Weighted averages of the ratings for the 15 control measures of CWD in the wild 
cervids 


 


Source: Oraby et al. (2016, Figure 5) 


5.2 Farmed cervids 


The following strategies have been implemented for farmed cervids in different US states 
and in the provinces of Alberta and Saskatchewan: 
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• in general, many jurisdictions have extensive sets of rules and specifications for 
farmed cervids – see, e.g., the combined federal and state rules for deer farmers in 
Wisconsin, especially Subchapter VII of the relevant statute (WDNR, 2015a) 


• registration and voluntary certification of cervid farms (e.g., APHIS, 2015) 


• notification of diseased animals (mandatory for operators of cervid farms) 


• protocols for the reporting and recovery or destruction of escaped animals and best 
management practices, including provision for recovery paddocks 


• surveillance/testing: testing programs and protocols designed to detect, monitor, and 
control diseases, with participation and reporting mandatory for operators of cervid 
farms 


• cervid identification (ear tags) and traceability requirements for tracking of 
movements 


• regulation of movement between farms, including mandatory permits 


• import regulation: government permit required for movement between countries 


• transport regulation: regulating or banning the movement of captive live animals 
across intra-country jurisdictional lines 


• herd depopulation: destruction of entire herds in which diseased animals are found, 
followed by securing of the affected area (maintenance of fencing to prevent ingress 
of wild animals) and application of decontamination protocols 


• facility management: regulating fencing for captive herds, including double-fencing 
and electric fencing (Fischer et al., 2011). 


Figure 4 Weighted averages of the ratings for the 14 control measures of CWD in the farmed 
cervids 


 


Source: Oraby et al. (2016, Figure 6) 
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The ongoing surveillance and random testing protocols, together with herd depopulation 
and facility decontamination protocols, are the most common strategies in all 
jurisdictions for the attempt to control CWD in farmed cervids. 


An expert elicitation exercise resulted in set of risk control measures for farmed 
cervids, ranked in order of importance (see Figure 4). 


6 Conclusions 


As noted above, taking North America as a whole, CWD distribution has occurred in two 
phases (see the overall timeline at CWDA, 2016b). During phase 1, for the first 29 years 
following the index case (1967–1995), the disease was found only in the two Western US 
states of Colorado and Wyoming; during phase 2, the next 18 years (1996–2013), the 
disease range expanded dramatically, reaching an additional 20 US states – extending to 
the northeastern and southwestern borders of the nation – and two western Canadian 
provinces. 


The extensive document (MDNRA, 2007) prepared for the State of Michigan, for 
example, shows the great effort that some jurisdictions have made in terms of advance 
planning and preemptive measures for CWD disease control (the surveillance measures 
in place resulted recently in the detection of the first case of CWD in a farmed cervid in 
that state). Some planning of this type has been under way in the USA for about three 
decades, and yet the seemingly inexorable spread of the disease among free-ranging 
cervids in geographical terms, and in terms of new cervid species, proceeds apace. In 
view of this simple fact, there are strong efforts under way to improve surveillance 
methodologies for free-ranging cervids (USGS, 2012). 


There does not seem to be a comprehensive database of disease prevalence across all 
affected regions of the two countries. (Prevalence is estimated as a percentage of infected 
cases in the population sampled. So far as can be determined, there are no overall 
estimates of prevalence in farmed cervid populations). Examination of reported 
prevalence in some specific localities appears to indicate that on the whole prevalence is 
still relatively low; nevertheless, in general prevalence does seem to be increasing 
steadily in areas where the disease is well established. Various estimates of prevalence 
range from as low as <1% (for example, among some species in the two affected 
Canadian provinces), to others in the 1%–5% range, and to some others at much higher 
levels. In regions of Wyoming, prevalence in mule deer “has grown from ~11% to ~36% 
from 1997–2007, with local annual prevalence growth rates in excess of 1.15%” 
(Almberg et al., 2011). In the state of Wisconsin, the current figures in certain areas are 
quite high and the rate of increase is disturbing (Bergquist, 2014; WDNR, 2015b): 


“Since 2002, chronic wasting disease (CWD) prevalence within our western 
monitoring area has shown an overall increasing trend in all sex and age 
classes. During the past 13 years, the trend in prevalence in adult males has 
risen from 8–10 percent to over 25 percent, and in adult females from about  
3–4 percent to more than 10 percent. During that same time, the prevalence 
trend in yearling males has increased from about 2 percent to about 8 percent 
and in yearling females from roughly 2 percent to about 7 percent.” 


In late 2011, this state also reported this result from the depopulation of a captive herd 
(WDNR, 2011): “the 80% prevalence rate discovered on Buckhorn Flats is the highest 
prevalence recorded in any captive cervid operation in North America”. Heberlein and 
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Stedman (2009), Cooney and Holsman (2010) and Holsman et al. (2010) argue that initial 
attempts to control CWD in Wisconsin were less successful in reducing prevalence of the 
disease than they might have been with better engagement with hunters and non-hunting 
public in their planning and implementation. Wisconsin has a very large and densely 
concentrated deer population, which is known to be a factor in efficient disease 
transmission, and which could account for these relatively high numbers. The high 
prevalence (25%) noted recently for Wisconsin includes the two counties (Dane and 
Iowa) where CWD was first detected among wild cervids in that state (Bergquist, 2014). 


In conclusion, there are a number of trends in the evolving pattern of CWD in North 
America that would appear to justify some new initiatives in risk management decision 
making for this issue. There is a pervasive sense among some risk managers at the state 
and provincial levels that the major disease control strategies selected to date are either 
not working, or are proving only minimally effective in controlling the disease in specific 
areas. But if new initiatives are to be considered, robust methods must be used in order to 
set priorities among risk control options, through risk-ranking and benefit-cost analyses, 
and to concentrate resources on the preferred strategies which emerge from such 
exercises. 


The possibility that there may soon be an effective vaccine for CWD is very 
significant in this regard. Researchers have mimicked a common mode of prion infection 
using CWD prion inserted into an attenuated Salmonella bacterium to produce anti-prion 
antibodies. This vaccine is has shown some success and is under further development 
(Goñi et al., 2015). Another group in Canada has also developed a vaccine that is 
currently under clinical trials with elk (PREVENT, 2015). 


Expert opinion already obtained has provided some other candidate strategies for 
consideration: 


“Policies aimed at reducing the presence of the infectious CWD agent in the 
environment (including carcass disposal and CWD positive farm depopulation), 
reducing deer densities (targeted culling), and reduced movement of cervids in 
critical areas (through the use of fencing, double fencing, or natural barriers) 
were considered to be effective control measures, and were ranked highly by 
experts for both wild and farmed cervids.” (Oraby et al., 2016) 


In addition, further research and innovation in prion disinfection and decontamination 
technologies would appear to be a high priority. Finally, using genetic information as a 
way to improve risk management is another possible initiative: Geospatial maps with 
genetic data taken from ongoing CWD surveillance could show geographical areas of 
susceptibility or resistance to CWD for various cervid species, thus allowing risk 
managers to allocate management resources better on the basis of disease distribution. 


At the broadest level, risk managers may wish to assign high priority to carrying out 
systematic reviews or expert elicitation exercises in two areas: 


1 What risk mitigation strategies are available, now that the objective of disease 
eradication has been abandoned, if the objective of disease control should similarly 
fail? 


2 What cost-effective strategies, if any, are available for further isolating populations 
of farmed and wild cervids if the disease interactions between these two populations 
should appear to be more problematic than it is considered to be at present? 
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Such exercises might begin with consultations among government and academic 
scientific and wildlife management specialists, using established techniques for 
consensus building. At those sessions some consideration should be given to the 
advisability of preparing quantitative risk estimates for the top-ranked CWD risks, 
especially, and urgently, as noted earlier on the crucial issue of potential disease 
interactions between farmed and wild cervids. Then the results from these initial 
consultations should be taken out to important external stakeholders – aboriginal peoples, 
hunters and cervid farm operators, public-interest groups, and others – across a broad 
range of regional locations, reflecting the scope of the disease outbreak to date. Prior to 
these outreach campaigns, some effort should be put into using effective risk 
communication on the scientific and technical aspects of the risk management of CWD. 
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Note added in proof 


The first case of CWD in a free-ranging Norwegian reindeer was discovered in the 
central region of Norway in March of 2016 (Benestad et al., 2016); subsequently, two 
additional cases in wild deer were discovered in the same area. Norway has decided to 
use hunters and sharpshooter to eradicate the entire herd of 2,000 animals in this area. 
Then, also in 2016, two cases of CWD in moose were discovered near Trondheim in 
northern Norway (Stokstad, 2017). The European Commission has asked the European 
Food Safety Authority (EFSA) to introduce surveillance and sampling activities in the 
entire northern sector of the European Union (Estonia, Finland, Iceland, Latvia, 
Lithuania, Norway, Poland and Sweden) with respect to the threat of CWD to seven wild, 
semi-domesticated and farmed cervid species: Eurasian tundra reindeer, Finnish 
(Eurasian) forest reindeer, moose, roe deer, white-tailed deer, red deer and fallow deer 
(Ricci et al., 2016). In addition, recent research on CWD in North America (Edmunds  
et al., 2016; Meyerett-Reid et al., 2017) includes a major review (Zabel and Ortega, 
2017) of environmental factors in the spread and persistence of the cervid prion protein. 
Finally, a new risk control strategy has been proposed for CWD in North America, 
namely, using controlled burns of fires in forest areas where vegetation and soil is found 
to be heavily contaminated with prions. 
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"The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its programs and activities on 


the basis of race, color, national origin, age, disability, and where applicable, sex (including gender identity 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD)." 


 


To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 1400 Independence 
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Introduction 


The goal of the CWD Herd Certification Program (HCP) is to provide a consistent, 
national approach to control the incidence of CWD in farmed cervids and prevent the 
interstate spread of CWD. Achieving this goal will ultimately result in several important 
long-term outcomes, including: 


 
1) Healthy cervids (both farmed and wild populations) with a reduced risk of CWD. 


 
2) Increased confidence that HCP-certified herds are low risk for CWD infection. 


 
3) Strong trade of cervid animals and products (increased market confidence). 


 
4) Reduced risk of transmission from, and environmental contamination by, CWD- 


positive herds. 


The HCP is a cooperative effort between the Animal and Plant Health Inspection 
Service (APHIS), regulatory State animal health and wildlife agencies, and farmed 
cervid owners. APHIS coordinates with these State agencies to encourage cervid 
owners to certify their herds and comply with the CWD Herd Certification Program 
Standards. 


This goal is accomplished through the establishment of the national CWD herd 
certification program and interstate movement requirements for CWD-susceptible 
cervids found in title 9 of the Code of Federal Regulations (CFR) parts 55 and 81. 
These regulations are written as performance-based regulations that describe the 
legally required outcomes. 


The Program Standards provide detailed descriptions of acceptable methods for 
complying with the legal requirements in 9 CFR parts 55 and 81: 


 
Part A, Herd Certification Program, describes acceptable methods to meet the 
minimum requirements to certify farmed cervid herds for interstate movement. 


 
Part B, Guidance on Response to CWD, describes acceptable methods to meet the 
minimum requirements to respond to the finding of CWD in farmed cervid herds. 


 
The methods in these Program Standards have been approved by the APHIS 
Administrator. Alternatively, States may propose other methods/approaches to meet the 
regulatory requirements. These alternative proposals should be submitted in writing to 
APHIS for approval. States may also have additional or stricter requirements that 
exceed the minimum requirements described in the CWD regulations and do not need 
to be submitted in writing. 


These Program Standards will be reviewed regularly by APHIS and, as appropriate, 
representatives of the cervid industry and State and Federal agencies. A notice will be 
published in the Federal Register to inform stakeholders of any revisions APHIS plans 
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to the Program Standards. 
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Definitions 


Accredited Veterinarian: A veterinarian approved by the Administrator in accordance 
with 9 CFR part 161 to perform functions required by cooperative State-Federal disease 
control programs specified in title 9 CFR. 


 
Administrator: The Administrator of the Animal and Plant Health Inspection Service, or 
any person authorized to act for the Administrator. 


 
Animal: Any farmed or captive deer, elk, or moose. 


Animal Identification Number (AIN): A numbering system for the official identification 
of individual animals in the United States that provides a nationally unique identification 
number for each animal. The AIN consists of 15 digits with the first 3 being the country 
code (840 for the United States or a unique country code for any U.S. territory that has 
such a code and elects to use it in place of the 840 code). 


Animal and Plant Health Inspection Service (APHIS): The Animal and Plant Health 
Inspection Service of the United States Department of Agriculture. 


Annual Removal Rate: All adults (12 months or older) removed or lost from 
inventory for any reason since the previous annual inventory. For example: If 100 
animals were on the previous year inventory, and 80 of the same animals are on the 
current inventory is equal to a 20% annual removal rate.  ((100-80)/100)=20% 


APHIS Employee: Any individual employed by APHIS who is authorized by the 
Administrator to do any work or perform any duty in connection with the control and 
eradication of disease. 


Approved State: A State determined by the Administrator to have an Approved State 
CWD Herd Certification Program per 9 CFR part 55. 


Approved State CWD Herd Certification Program: A program operated by a State 
government for certification of cervid herds with respect to CWD the Administrator has 
determined meets the requirements of 9 CFR part 55. 


Approved Laboratory: A diagnostic laboratory approved by the Administrator to 
conduct official tests for CWD in accordance with 9 CFR 55.8. 


Assistant District Director (AD): The APHIS veterinary official assigned by the 
Administrator to supervise and perform the official APHIS animal health work in the 
APHIS District and corresponding State or States. 


Certified Herd: A  herd that has enrolled in a Herd Certification Program and has 
attained Certified status as defined in 9 CFR part 55.  
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Certified CWD Sample Collector: An individual who has completed appropriate 
training and is certified by his or her State to perform collection, submission, and 
preservation of samples for CWD testing in farmed cervids. 


 


Cervid: All members of the family Cervidae and hybrids, including deer, elk, moose, 
caribou, reindeer, and related species. For the purposes of this document, the term 
“cervid” refers specifically to cervids susceptible to CWD. These are animals in the 
genera Odocoileus, Cervus, Alces, and their hybrids, i.e. deer, elk, and moose. 


 
NOTE: APHIS proposes to amend the CFR in the future by removing the list of 
susceptible species from the definition of “cervid” and instead listing the genera 
APHIS considers susceptible to CWD. In anticipation of this change, we are 
adding a definition of “CWD-susceptible cervid species” to this revision of the 
Program Standards.These changes will give APHIS more flexibility to change the 
list of species considered susceptible to CWD as evidence becomes available. 


 
Chronic Wasting Disease (CWD): A transmissible spongiform encephalopathy of 
cervids. Clinical signs in affected animals include, but are not limited to: Loss of body 
condition, behavioral changes, excessive salivation, increased drinking and urination, 
depression, and eventual death. 


 
Commingled, Commingling: Animals are commingled if they have direct contact with 
each other, have less than 10 feet of physical separation, or share equipment, pasture, 
or water sources/watershed (i.e., indirect contact). Animals are considered to have 
commingled if they have had such contact with a CWD-positive animal or contaminated 
premises within the last 5 years. 


  
CWD-Exposed Animal: An animal that is part of a CWD-positive herd, or that has been 
exposed to a CWD-positive animal or contaminated premises within the previous 5 
years. 


 
CWD-Exposed Herd: A herd in which a CWD-positive animal has resided within 5 
years prior to that animal’s diagnosis with CWD, as determined by an APHIS employee 
or State representative.  


 
CWD Herd Certification Program: This program, established in 9 CFR part 55. 


 
CWD-Positive Animal: An animal that has had a diagnosis of CWD established 
through official confirmatory CWD testing conducted by the National Veterinary Services 
Laboratories (NVSL). 


 
CWD-Positive Herd: A herd in which a CWD-positive animal resided at the time it was 
diagnosed which has not been released from quarantine. 
 


CWD-Susceptible Cervid Species: APHIS identifies CWD-susceptible species based 
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on scientific evidence of natural infection or experimental infections through intranasal 
and/or oral routes. This includes animals in the genera Odocoileus, Cervus, and Alces 
and their hybrids, i.e. deer, elk, and moose. Specifically, the following are considered to 
be susceptible to CWD: White-tailed deer (Odocoileus virginianus), mule deer 
(Odocoileus hemionus), black-tailed deer (Odocoileus hemionus columbianus), and any 
associated subspecies. It also includes North American elk or wapiti (Cervus 
canadensis), red deer (Cervus elaphus), and Sika deer (Cervus nippon). 


 
NOTE: APHIS proposes to amend the definition of “cervid” in the CFR in the near 
future by removing the list of susceptible species from the definition. To 
accommodate this future change, we are adding the definition of “CWD- 
susceptible cervid species” to this revision of the Program Standards. In the 
future, APHIS anticipates adding the genera Rangifer and Muntiacus to the list of 
CWD-susceptible species when the CFR is amended. 


CWD-Suspect Animal: An animal for which an APHIS employee or State 
representative has determined that unofficial CWD test results, laboratory evidence, or 
clinical signs suggest a diagnosis of CWD, but for which official laboratory results have 
been inconclusive or not yet conducted. 


 
CWD-Suspect Herd: A herd for which unofficial CWD test results, laboratory evidence, 
or clinical signs suggest a diagnosis of CWD, as determined by an APHIS employee or 
State representative, but for which official confirmatory laboratory results have been 
inconclusive or not yet conducted. 


 


Deer, Elk, and Moose: All animals in the genera Odocoileus, Cervus, Alces, and 
hybrids of these species. 


 


Deputy Administrator: The Veterinary Services (VS) Deputy Administrator or any 
other official to whom the Administrator has delegated authority to act as the Deputy 
Administrator. 


 
Designated CWD HCP Coordinator: The epidemiology officer designated by the State 
to coordinate CWD HCP activities in the State, in accordance with 9 CFR 55.23. The 
coordinator may be a State representative selected by the State or an APHIS employee 
identified in consultation with APHIS. 


 


Enrollment Date: The enrollment date for any herd that joins the CWD Herd 
Certification Program after August 13, 2012 will be the date the herd is approved for 
participation unless an exception listed in 9 CFR 55.22(a)(1) applies. 
 
Enrolled Herd: A herd that has enrolled in a Herd Certification Program and met 
the minimum requirements defined in 9 CFR part 55. 
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Epidemiologically-Linked Herd: Herds are epidemiologically-linked if the 
investigation determines that the CWD-exposed animal(s) have resided with a CWD-
positive animal  within 5 years prior to the diagnosis of CWD in the positive herd or 
from the identified date of entry of CWD into the positive herd and have since moved 
to or through other herds, Those herds are then considered to be epidemiologically 
linked.  An Epidemiological–linked herd can be a Trace-back Epi-linked, Trace-
forward Epi-linked or Pass-through Epi-linked. 
 
Farmed or Captive: Privately or publicly maintained, or held for economic or other 
purposes, within a perimeter fence or confined area, or captured from a free-
ranging population for interstate movement and release. 


 
Herd: One or more animals that are: 
1) Under common ownership or supervision and are grouped on one or more parts of 


any single premises (lot, farm, or ranch) or 
2) All animals under common ownership or supervision on two or more premises which 


are geographically separated but on which animals have been interchanged or had 
direct or indirect contact with one another (i.e. commingled). 


 


Herd Inventory: A herd owner’s written or electronic record of all of the animals 
belonging to a herd including each animal’s species, date of birth, age, sex, date of 
acquisition and source (for animals not born into the herd), date of disposal and 
destination (for animals removed from the herd), and all individual identification 
numbers (from tags, tattoos, electronic implants, etc.). A physical herd inventory refers 
to the process by which an APHIS employee, State representative, or accredited 
veterinarian reconciles a herd owner’s records with the animals and their identifications 
physically present in the herd. 


Herd Plan: A written herd and/or premises management agreement developed by 
APHIS in collaboration with the herd owner, State representatives, and other affected 
parties. The herd plan will not be valid until it has been reviewed and signed by the 
Administrator, the State representative, and the herd owner. A herd plan sets out the 
steps to be taken to control spread of CWD from a CWD-positive herd, to control the 
risk of CWD in a CWD-exposed or CWD-suspect herd, or to prevent introduction of 
CWD into that herd or any other herd. A herd plan will require specified means of 
identification for each animal in the herd; regular examination of animals in the herd by 
a veterinarian for clinical signs of disease; reporting to a State or APHIS representative 
of any clinical signs of a central nervous system disease or chronic wasting condition in 
the herd; maintaining records of the acquisition and disposition of all animals entering or 
leaving the herd, including the date of acquisition or removal, name and address of the 
person from whom the animal was acquired or to whom it was disposed; and the cause 
of death, if the animal died while in the herd. 


 


A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular circumstances of the herd and its 
premises, including but not limited to depopulation of the herd, specifying the time for 
which a premises must not contain cervids after CWD-positive, -exposed, or –suspect 
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animals are removed from the premises; fencing requirements; selective culling of 
animals; restrictions on sharing and movement of possibly contaminated livestock 
equipment; premises cleaning and disinfection requirements; or other requirements. A 
herd plan may be reviewed and changes to it suggested at any time by any party 
signatory to it, in response to changes in the situation of the herd or premises or 
improvements in understanding the nature of CWD epidemiology or techniques to 
prevent its spread. The revised herd plan will become effective after it is reviewed by 
the Administrator and signed by the Administrator, the State representative, and the 
herd owner. 


 
Herd Status: The status of a herd assigned under the CWD Herd Certification Program 
in accordance with 9 CFR 55.24. Herd status is based on the number of years of 
monitoring without evidence of the disease and any specific determinations that the 
herd has contained or has been exposed to a CWD-positive, -exposed, or -suspect 
animal. 


 
Hunt Facility: A privately owned ranch or other premises selling commercial hunts. 


 


Limited Contact: Any brief, incidental contact between cervids from different herds 
such as occurs in sale or show rings and alleyways at fairs, livestock auctions, sales, 
shows, and exhibitions. Limited contact does not include penned animals having less 
than 10 feet of physical separation or contact through a fence; or any activity where 
uninhibited contact occurs such as sharing an enclosure, a section of a transport 
vehicle, sharing equipment, food, or water sources; or contact with bodily fluids or 
excrement.  


 
Location-Based Numbering System: The location-based number system combines a 
State- or Tribal-issued location identification (LID) number or a premises identification 
number (PIN) with a producer’s unique livestock production numbering system to 
provide a nationally unique and herd unique identification number for an animal. 


 
Official Animal Identification: A device or means of animal identification approved for 
use by APHIS to uniquely identify individual animals. Examples of approved official 
animal identification devices are listed in 9 CFR 55.25. The official animal identification 
must include a nationally unique animal identification number that adheres to one of the 
following numbering systems: 
1) NUES (the CWD program allows the use of either the eight-character or nine 


character format for cervids); 
2) AIN; 
3) Premises-based number system, which combines an official PIN with a producer’s 


livestock production numbering system (both must appear on the official tag) to 
provide a unique identification number; or 


4) Any other numbering system approved by the Administrator for the identification of 
animals in commerce. 
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Official CWD Test: Any test for the diagnosis of CWD approved by the Administrator 
and conducted in a laboratory approved by the Administrator in accordance with 
9 CFR 55.8. 


 
Owner: An individual, partnership, company, corporation, or other legal entity that has 
legal or rightful title to an animal or herd of animals. 
 
Pass -through Epi-linked Herd: A herd in which a CWD-exposed animal has resided 
within the last 5 years but no longer resides. 


Premises: A location where livestock or poultry are housed or kept. 
 


Premises identification number (PIN): A nationally unique number assigned by a 
State, Tribal, and/or Federal animal health authority to a premises that is, in the 
judgment of the State, Tribal, and/or Federal animal health authority, a geographically 
distinct location from other premises. The premises identification number is associated 
with an address, geospatial coordinates, and/or location descriptors which provide a 
verifiably unique location. The premises identification number may be used with a 
producer’s own livestock production numbering system to provide a unique identification 
number for an animal. It may also be used as a component of a group/lot identification 
number. The premises identification number may consist of: 
1) The State’s two-letter postal abbreviation followed by the premises’ assigned 


number or 
2) A seven-character alphanumeric code, with the right-most character being a check 


digit. The check digit number is based on the ISO 7064 Mod 36/37 check digit 
algorithm. 


 
Quarantine (or Hold Order): An order issued by a State restricting movement of 
animals from or onto a premises for a given period of time. 


 
State Representative: A person regularly employed in the animal health work of a 
State and who is authorized by the State to perform the function involved. This could 
include a wildlife agency official. 


 
Status Date: The day, month, and year on which the respective State or APHIS 
employee approves a change in the status of a herd in regard to CWD. 


 


Suspect Positive CWD Test: The result of an approved CWD test conducted at an 
approved laboratory in which the presumptive identification of abnormal protease 
resistant prion protein (PrPres) has been detected in the tissue samples and that result 
must be confirmed positive by NVSL. 


 


Suspended Status: A temporary status given to a herd that is being epidemiologically 
assessed for CWD-exposure. 
 







Chronic Wasting Disease Program Standards 
 


12  


Veterinary Services (VS): The APHIS unit authorized to conduct prevention, control, 
and eradication programs for diseases of livestock and poultry. 







Chronic Wasting Disease Program Standards 
 


13  


Part A. Herd Certification Program 


1. State Participation 


1.1 Participating Approved State: Application and Requirements 


States must submit an application, including a completed VS Form 11-2 and supporting 
documentation, describing their ability to meet the national CWD HCP requirements. In 
reviewing a State’s eligibility to be designated as an Approved State, the Administrator 
or designee will evaluate the State statutes, regulations, and policies pertaining to the 
State agency responsible for farmed or captive cervids, as well as relevant reports and 
publications of the State animal health and/or wildlife agencies. The Administrator or 
designee will also review a written statement from the State representative describing 
their CWD control and cervid herd certification activities in farmed or captive cervids. 
When assessing whether the State program qualifies, the Administrator or his or her 
designee determines whether the State: 


 
1) Has the authority, based on State law or regulation, to quarantine and restrict 


intrastate movement of all CWD-positive, CWD-suspect, and CWD-exposed 
animals. 


 
2) Has the authority, based on State law or regulation, to require the prompt 


reporting of any animal suspected of having CWD; and to forward test results for 
any animals tested for CWD to APHIS employees and State representatives. 


 
3) Has signed a Memorandum of Understanding (MOU) with APHIS that delineates 


the respective roles of each party in CWD HCP implementation. A link to the 
MOU template can be found in Appendix I. 


 
4) Has placed all known CWD-positive, CWD-exposed, and CWD-suspect animals 


and herds under movement restrictions, allowing movement only for destruction 
with appropriate carcass disposal, or under permit. 


 
5) Has effectively implemented policies to: 


 
A. Promptly investigate all animals reported as CWD-suspect animals within 7 


business days of official notification to the State. 
 


B. Designate herds as CWD-positive, CWD-exposed, or CWD-suspect and 
promptly restrict movement of animals from such herds after an APHIS 
employee or State representative determines that the herd contains or has 
contained a CWD-positive animal. 


 
C. Remove herd movement restrictions only after completion of a herd plan. 
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D. Conduct an epidemiological investigation of CWD-positive, CWD-exposed, 
and CWD-suspect herds that includes the designation of suspect and 
exposed animals in accordance with 9 CFR part 55 and Part B of these CWD 
Program Standards). 


 
E. Initiate and conduct epidemiological investigations to trace movements of 


CWD-positive animals and CWD-exposed animals in affected herds.   
 


F. Report, within 45 calendar days following notification of a CWD-positive 
animal, any out-of-State traces to the appropriate State representative and 
APHIS employee. 


 
G. Conduct epidemiological investigations on trace movements based on 


slaughter sampling. Investigation should be initiated promptly following 
notification of a CWD-positive animal at slaughter. 


 


6) Effectively monitors and enforces State quarantines or hold orders and State 
reporting laws and regulations for CWD, documenting any noncompliance with 
quarantines, hold orders, or reporting. 


 
7) Has designated at least one State representative to coordinate CWD HCP 


activities in the State. 
 


8) Has programs to educate those engaged in the interstate movement of farmed or 
captive cervids regarding the identification and recordkeeping requirements of 
9 CFR part 81. 


 
9) Requires, based on State law or regulation, official identification of all animals in 


herds participating in the CWD herd certification program, effectively enforces 
this requirement, and documents any noncompliance with this requirement. 


 
10) Maintains the following information in a State database recognized by the 


Administrator as meeting the following data requirements in an accurate and 
timely manner: 


 
A. Premises information, assigned premises numbers, and owner information 


(location, address, and contact information) for all farmed or captive cervid 
herds participating in the CWD HCP in the State. 


 


B. Program status of all enrolled herds. 
 


C. Any restrictions to herd statuses including designation as a CWD-positive, 
exposed, suspect or epidemiologically linked to a positive herd. 


 
D. All program actions such as changes to herd status, depopulation, and 


adoption of herd plans. 
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E. Individual animal information on all farmed or captive cervid herds 
participating in the CWD HCP in the State. 


 
F. Individual animal information on all out-of-State farmed or captive cervids to 


be traced. 
 


11) Requires that tissues from all CWD-exposed and suspect animals from affected 
herds that die or are depopulated or are otherwise killed be submitted to a 
laboratory authorized by the Administrator to conduct official CWD tests. 


 
12) Requires appropriate disposal of the carcasses of CWD-positive, CWD-exposed, 


and CWD-suspect animals. 
 


13) Enforces all testing and disposal requirements, and documents any 
noncompliance. 


 


14) Ensures that herds comply with program requirements including physical herd 
inventories at least every 3 years, annual herd and premises inspections, and 
verification of required CWD surveillance. 


 
1.2 Provisional Approval 


 
Provisional approval may be granted to States that do not meet all the national CWD 
HCP minimum requirements on application to the program. APHIS and the State will 
work to develop a plan with an appropriate time frame to meet program requirements. 


 
1.3 Annual HCP Reports from Approved States 


 
Comprehensive annual reports of HCP status and activities of enrolled herds are 
provided to the respective APHIS District Field Office for review and endorsement for 
the year beginning July1 through June 30. The report will be submitted along with an 
application for Chronic Wasting Disease HCP approval, renewal or reinstatement of a 
state (VS Form 11-2).The annual report and VS 11-2 will be reviewed and signed by the 
Assistant Director and a designated State representative and submitted to the Cervid 
Health program staff. The reports will be used to monitor compliance with HCP program 
requirements and disease control efforts in Approved States. 


 
The Cervid Health Program staff will provide guidance to States on annual reporting 
formats prior to the end of the reporting period. The following data will be included in 
the Annual HCP reports: 


 
1) Enrolled herds–by State and certification status, species, number of animals in 


each herd, and number inspected. 
 


2) CWD samples and tests–number of animals tested during the reporting period, 
species, herd type (breeder, hunting operation, etc.) and test results. CWD- 
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positive herds–under quarantine, depopulated and released from quarantine, not 
under quarantine, under herd plans, number of animals in each herd. 


 
3) CWD-exposed herds–under quarantine, depopulated and released from 


quarantine, not under quarantine, under herd plans, number of animals in each 
herd. 


 
4) Epidemiological information–Intrastate and interstate trace animal movements of 


CWD-exposed animals initiated, pending, and completed. 
 


1.4 Review of Approved State HCP 
 


In addition to annual review of HCP reports, APHIS may also periodically review an 
Approved State’s CWD HCP program. States may be reviewed on request by APHIS or 
the Approved State. Review activities may include: 


 


1) Evaluating State program activities to verify compliance with Federal 
requirements and identifying opportunities for program improvement. 


 
2) Evaluating enrolled herd owner compliance with HCP requirements including 


reviewing laboratory reports, herd inventories, surveillance sampling, and other 
records and documents. 


 
3) Reviewing reports and records related to epidemiological investigations of CWD- 


positive, CWD-exposed, or CWD-suspect herds. 
 


4) Assessing compliance and completeness of data entered into an approved State 
database. 


 
5) Conducting site visits as necessary. 


 
APHIS will issue a summary report to the Approved State that will include the findings of 
the review including recommendations to achieve compliance with the National HCP 
Program or to improve the overall effectiveness and efficiency of the program in the 
State. APHIS will work with States to develop a plan to respond to the findings, and a 
specified period of time to complete any proposed actions. 


 
1.5 Withdrawal of State Approval 


 


APHIS may withdraw State approval if the State’s action plan to achieve compliance is 
not completed or not completed during the specified period of time agreed on by APHIS 
and the State. The State may reapply for State approval once they can meet all the 
national CWD HCP minimum requirements. 
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2. Herd Participation 
 


2.1 Participating Herd: Requirements for Enrollment 
 


The requirements for participation in the national CWD HCP are found in 9 CFR part 55 
subpart B. 


 
1) Herd owners already participating in an Approved State CWD HCP will maintain 


the same enrollment date for the National CWD HCP as the first date that the 
herd participated in the Approved State program. 


 
2) Herd owners enrolled in the Approved State CWD HCP agree to maintain their 


herds in accordance with the following requirements: 
 


A. Each animal in the herd must be identified before reaching 12 months of age 
using means of identification described in Section A 3.2 of these Program 
Standards. 


 
B. The herd premises must have perimeter fencing adequate to prevent ingress 


or egress of cervids. This fencing must comply with any applicable State 
regulations, and follow the guidance provided in Section A 4 of these Program 
Standards. 


 
C. The owner must immediately report all deaths of farmed or captive cervid 


aged 12 months or older (including animals killed on premises maintained for 
hunting, and animals sent to slaughter) to a State or to an APHIS employee.. 
However, State representatives or APHIS employees may approve mortality 
reporting schedules other than immediate notification when herd conditions 
warrant it in the opinion of both APHIS and the State. 


 
D. Carcasses of animals must be made available for tissue sampling and testing 


in accordance with instructions from the State representative or APHIS 
employee. 


 
E. Herd inventory records should be updated and reconciled at least annually 


and submitted to the Approved State representative. 
 


F. The owner must immediately report from time of discovery any animals that 
escape, disappear, or are otherwise missing from the premises to a State 
representative or an APHIS employee. States may routinely allow up to 72 
hours for reporting such incidents. This also may allow time for the herd 
owner to recapture the animal and work with the Approved State for 
decisions on disposition of the animal or animals. Likewise, entry of any wild 
cervids into the facility should also be reported as above. 
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G. Records, including a complete inventory of animals, must be kept in 
accordance with Section A 3.3 of these Program Standards. Herd owners 
must make animals and records available to accredited veterinarians, APHIS 
employees, or State representatives for inspection. Owners are responsible 
for assembling, handling, and restraining animals for physical herd inventories 
or other inspections under conditions that will allow the accredited 
veterinarian, APHIS employee, or State representative to safely read all 
identification on the animals. The owners are responsible for the costs that 
may be incurred to present the animals for inspection and must agree that 
any liability or injury to the animals during handling rests with the owner. 


 
Farmed cervids commingled (see definition) with other farmed cervids 
assume the status of the lowest program status animal in the group. If an 
owner wishes to maintain two or more separate herds (see definition), he or 
she must maintain separate herd inventories, records, working facilities, water 
sources, equipment, and land use. There must be a buffer zone or 
geographic zone of at least 30 feet between the perimeter fencing around the 
separate herds, and no commingling of animals may occur. Movement of 
animals between herds must be recorded as if they were separately owned 
herds. 


 
H. New animals may be introduced into the herd only from other herds enrolled 


in the CWD herd certification plan and under the conditions outlined in 
Section A 2.3. 


 
Failure to comply with any of the listed HCP requirements will affect the herd status and 
could result in suspension or removal from the national CWD HCP. 


 
2.2 Herd Owner Enrollment and Advancement 


The enrollment date will be the day, month, and year in which an owner’s herd is 
officially enrolled in the HCP. This date is important because it will be used to calculate 
when herds may advance to a higher herd status under the HCP after completing 
successive years without CWD being diagnosed in the herd. For a herd that only adds 
animals from herds with the same or greater status, the enrollment and status dates will 
remain the same. However, if a herd adds animals from a herd with a lesser status the 
enrollment and status dates for the receiving herd will reflect the lowest status date. The 
enrollment date is a fixed date, while the status date may change based on herd 
additions or status progress. 


 


When initially enrolled in an Approved State CWD HCP all herds will be placed in First 
Year status. Each year, on the anniversary of the enrollment date or status date 
(whichever is later) of meeting the HCP requirements, the herd status is upgraded by 1 
year; i.e., Second Year status, Third Year status, Fourth Year status, and Fifth Year 
status. After 5 continuous years of compliance (the end of the Fifth status year) with no 
findings of CWD in the herd, the herd status is changed to Certified. The herd remains 
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in Certified status as long as continuous enrollment is maintained in the program and 
the herd continues to meet all of the program requirements. Enrolled herds that have 
achieved Certified status are eligible to move interstate in accordance with 9 CFR 81.3. 


 
Herds that are established and sourced solely from other Certified herds will be enrolled 
as Certified herds and must continue to demonstrate compliance with program 
requirements to maintain Certified status. 


 
Eligibility for advancement from one status to the next is based on compliance with 
program requirements, including the submission of surveillance samples. Should the 
herd owner not be in compliance with 9 CFR part 55, State representatives and APHIS 
employees may withhold advancement, lower, suspend, or revoke the status. 


 
2.3 Additions of Animals to a Herd: Effects on Status 


 


A herd may add animals from herds with the same or a greater status in the national 
CWD HCP with no negative impact on the status of the receiving herd. 


 
If animals are acquired from a herd with a lesser status, the receiving herd reverts to the 
lower status. If a herd participating in the program acquires animals from a 
nonparticipating herd, the receiving herd reverts to First Year status with a new status 
date listed as the date of acquisition of the animal. The enrollment date in the national 
CWD HCP would remain unchanged but the herd status level would be modified (and 
modification date recorded). 


 
If a herd acquires animals from herds with a lower or nonparticipating status, the owner 
must notify a State representative or APHIS employee within 5 business days of such 
acquisition. New herds assembled from multiple sources will be assigned the status 
date of the lowest status herd. 


 
Other sources of equivalent or higher status animals may include cervid herds enrolled, 
at an appropriate level, from an CWD HCP in another country where APHIS recognizes 
the HCP to be at least equivalent to the APHIS national CWD HCP. 


 
2.4 Additions of Genetic Material (Germplasm) to a Herd: Effects on Status 


 


There is currently no scientific evidence that germplasm may transmit CWD. 
 


2.5 Inspections and Inventories 
 
Inspections and physical herd inventories ensure herd compliance with HCP 
requirements. Herds may not advance in status until the annual inspections have been 
completed, submitted, reconciled, and approved. Inspections are performed by a State 
official, an APHIS employee, or an accredited veterinarian. Inspections are conducted 
annually and physical herd inventories are conducted at least every 3 years.  
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The inspector will: 
 
At the Initial Inspection: 


 Visually observe each cervid, and the herd as a whole, for signs of CWD. 


 Verify and record the two unique animal identification numbers for each 
individual, one of which is a nationally unique official animal identification 
present on the date the herd is initially enrolled in the CWD HCP.   


 The herd inventory must be performed not more than 12 months prior to the 
herd’s date of enrollment. 


 Confirm that the perimeter fencing is adequate to prevent ingress and egress of 
cervids, is at a minimum 8 feet high, structurally sound, in good repair, and 
complies with any applicable State regulations. 


 
At the Annual Inspection: 


 Must be conducted 11 to 13 months after the last inspection. 


 The herd is visually observed for signs of CWD. 


 Records are examined for completeness and accuracy. 


 The herd inventory must be reconciled with the previous year’s inventory and 
all dispositions and acquisitions must be documented. 


 Verify that all sampling requirements have been met. If not, then document 
missed or poor quality samples and describe action recommended. 


 Inspect the perimeter fencing and document repairs if needed. 
 


At the Physical Herd Inspection:  


 Conducted no more than 3 years after the last complete physical herd 
inventory. 


 In addition to the items listed under the annual inspection, all identification will 
be visually verified and matched to the herd’s written or electronic records. 


 Animals may be temporarily gathered in pens or other means used for viewing. 
Any animals in which ID cannot be visually inspected will need some form 
of restraint for confirmation.  


 
2.6 Loss of Certification Status 


 
Herds will lose national herd certification status when the Administrator or a 
designee, in consultation with the respective Approved State representative, 
determines that the herd owner failed to comply with the program requirements. 


 
2.7 Relocation of a Herd 


 
If a herd moves, either within a State or to another State, it must meet all Approved 
State intrastate or Federal interstate movement requirements. In addition, the 
appropriate State representative or APHIS employee administering the Federal CWD 
rule should be notified of the relocation within 30 days. 
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2.8 Cancellation of Participation 


Mandatory Cancellation 


The Administrator, in concurrence with the Approved State, may cancel the enrollment 
of a herd by giving written notice to the herd owner. The Administrator may cancel 
enrollment after determining that the herd owner failed to comply with any HCP 
requirements. 


 


Before enrollment is canceled, an Approved State representative or an APHIS 
employee will inform the herd owner of the reasons for the proposed cancellation and of 
the 10-day appeal deadline. The herd owner may appeal the proposed cancellation in 
writing to the Administrator within 10 business days after being notified. The appeal 
must include all of the reasons and supportive evidence with documentation needed to 
challenge the proposed cancellation. The Administrator may grant or deny the appeal in 
writing as promptly as circumstances permit, stating the reason for his or her decision. 
If there is a conflict as to any material fact, a hearing will be held to resolve the conflict. 
The Administrator sets the rules of practice concerning the hearing. 
 
In the event of cancellation, the herd owner may reapply to enroll in the national CWD 
HCP but will not reach Certified status until 5 years after APHIS approves the herd 
owner’s new application for enrollment regardless of the status of the animals in the 
herd. 
 
Voluntary Cancellation 
 


An owner may decide to cancel participation in the CWD HCP at any time unless 
otherwise required by State regulations or a signed herd plan. The cancellation should 
be in writing to a State representative or APHIS employee. Owners who voluntarily 
cancel their participation may re-enroll at any time as a First-Year status herd and will 
receive a new enrollment and status date. 







Chronic Wasting Disease Program Standards 
 


22  


3. Registration, Identification, and Recordkeeping 
 


The regulatory authority for registration, recordkeeping, and identification for each 
animal within enrolled herds is found in 9 CFR 55.23. 


 
3.1 Premises Identification 


 
All participating premises must have a unique Premises Identification Number (PIN). 


 
3.2 Animal Identification 


 
In accordance with 9 CFR 55.25, all animals in the herd must be identified with two 
unique animal identification numbers for each individual. One of these animal 
identifications must be a nationally unique official animal identification. 


 


The official animal identification must be a device using an APHIS-approved animal 
identification numbering system that uniquely identifies individual animals. Information 
on official animal identification and devices can be found on the APHIS Traceability 
Web site. 


 


The official animal identification device must be approved by APHIS, and must be a 
legible ear tattoo, tamper-resistant ear tag, electronic implant, legible flank tattoo, or 
other approved device. If a microchip is used and the animals are slaughtered under 
State or Federal meat inspection it should be used in compliance with applicable State 
or Federal regulations. 


 
The official animal identification must be linked to that animal and herd in a State 
database. The second animal identification must be unique for the individual 
animal within the herd and also must be linked to the same animal and herd in the 
State database. The unique Animal Identification Number may be used on two 
separate identification devices on the same animal to fulfill the identification 
requirements if desired. 


 
Natural additions to the herd must be identified before 12 months of age. However, all 
animals regardless of age must be properly identified as described in this section to 
move interstate. 


 


If, at the time of enrollment in the Approved State CWD HCP, identification of animals in 
a herd does not meet the above criteria, the herd owner must bring the herd and animal 
identifications into compliance as soon as possible on a schedule specified by the State 
representative or APHIS employee. 


 
APHIS recommends that all animal identification devices be visible on the animal from 
an appropriate distance to allow visual verification of the identification number on the 
device without animal restraint. Any animals in which identification cannot be visually 
inspected will need some form of restraint for confirmation during physical herd 
inventories. 



https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf

https://www.aphis.usda.gov/traceability/downloads/ADT_eartags_criteria.pdf
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All animals from enrolled herds that are sent to hunt facilities must retain official 
identification for surveillance testing. 


 
In accordance with 9 CFR 86.4, removal of official identification devices is prohibited 
except at the time of slaughter, at any location upon the death of an animal, or as 
otherwise approved by the State or Tribal animal health official, or a VS Assistant 
Director when a device needs to be replaced. 


 
The Food and Drug Administration (FDA) Center for Veterinary Medicine regulates the 
marketing of implantable transponder devices (electronic identification devices/EID) for 
use in animals. Please contact the FDA or the manufacturer or distributor for information 
on approved EIDs. USDA’s Food Safety and Inspection Service (FSIS) should be 
contacted regarding anatomic placement of the EIDs in animals that may be presented 
for slaughter in official slaughter facilities to determine if these devices pose a potential 
physical food safety hazard. 


 
3.3 Owner Records: Herd Inventory 


 
Each owner must maintain a current complete herd inventory which must include, at a 
minimum, the following information and records for each animal: 


 
1) All identification devices (tags, tattoos, electronic implants, etc.). 


 
2) Age. 


 
3) Species. 


 
4) Sex. 


 
5) The date of acquisition and source of each animal that was not born into the herd 


(owner name, city, State). 
 


6) The date of removal and destination of any animal removed from the herd (owner 
name, city, State). 


 


7) Birth date. 
 


8) Date of death (and cause, if known) for animals dying within the herd. 
 


9) Date of CWD sample submission, submitter, owner, premises, and animal 
information, and official CWD test results from NVSL or approved laboratory for 
samples required by the program. 


 
All records, electronic or written, must be kept for 5 years after the cervid has left the 
herd or has died. Records must be made available to an APHIS employee or State 
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representative at their request and presented at the time of each annual inspection or 
inventory. 
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4. Fencing Requirements 
 


The regulatory authority for fencing requirements of enrolled herds is found in 
9 CFR 55.23(b)(2). Fencing alone does not delineate individual herds, which must be 
separated by a distance of 30 feet or greater, as described in 9 CFR 55.23(b)(5). 


 
APHIS considers perimeter fencing with the following characteristics to be adequate to 
prevent ingress or egress of cervids: 


 
1) Structurally sound. 


 


2) Maintained in good repair. 
 


3) Of sufficient construction to contain the animals. 
 


4) Compliant with any other existing State regulations or requirements. 
 


NOTE: For herds established after the effective date of the CWD rule (August 13, 
2012), the fence should be a minimum of 2.4 meters (8 feet) high. 


 
Cervid producers enrolled in the HCP may voluntarily elect to use additional barriers 
and/or other biosecurity measures to minimize escapes and/or to mitigate disease 
transmission risks associated with direct contact between free-ranging and farmed 
cervids. 


 
State representatives have the discretion to require the use of additional barriers and/or 
other biosecurity measures deemed necessary to mitigate the risks of CWD 
transmission. 


 
In the case of CWD-positive, suspect, exposed, and  epi-linked herds, APHIS and the 
State representative will assess the risk of CWD transmission between farmed and 
free-ranging cervids on a case-by-case basis. They may include requirements for 
additional barriers and/or other biosecurity measures deemed necessary to mitigate 
the risks of CWD transmission in the herd plan. 
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5. Surveillance and Sampling 
 


The regulatory authority for surveillance and sampling of animals in enrolled herds is 
found in 9 CFR 55.23(b)(3). 


 
To achieve certified status, farmed cervid herds must conduct CWD 
surveillance on all deaths of cervids aged 12 months or older, including 
animals in the enrolled herd, animals that are slaughtered on premises or 
at a slaughter establishment, and animals from an enrolled breeding herd 
that moves to a hunt facility under the same ownership for at least 5 
consecutive years, unless the herd owner purchases or assembles a herd 
of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 


 
If the enrolled herd does not have any animal deaths meeting surveillance criteria for 
the year, the herd is considered to be in compliance with surveillance requirements for 
the year. 


 
5.1 CWD-Suspect Animals 


 
The owner must immediately report to a State representative, accredited veterinarian, or 
an APHIS employee all suspected cases of CWD. These are to include any animal 
exhibiting signs of a neurological or wasting disease as described below. These animals 
should be euthanized or closely monitored until death and the carcasses must be made 
available for tissue sampling and testing. Clinical CWD suspects that die or are 
euthanized should be tested for CWD regardless of age. Animals with non-negative 
results on an unofficial test are also considered to be CWD-suspect animals and must 
be reported. 


 
The clinical signs associated with CWD are nonspecific and could be caused by other 
diseases affecting farmed or captive cervids; thus, laboratory confirmation is required 
for CWD diagnosis. Not all animals display all clinical signs of disease. Duration of 
clinical signs varies from a few days in unusual cases to as long as a year, but is most 
often 2 to 3 months. 


Usually, the earliest clinical signs displayed are behavioral changes which may include 
alterations in interaction with humans and members of the herd. These subtle changes 
are often only recognized by caretakers familiar with the individual animal. With disease 
progression, behavioral and physical changes may be noted including periods of stupor 
and depression, altered stance, and progressive weight loss. At the terminal stage of 
disease, animals are emaciated and may exhibit increased drinking and urination, 
excessive salivation, lack of coordination, and trembling. However, concurrent disease, 
especially aspiration pneumonia, may cause an affected animal to die while still in good 
to fair body condition. 


 
Animals with progressive neurological disease or wasting syndromes that are not 
responsive to treatment should be considered CWD clinical suspects and consequently 
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be euthanized and tested. If an owner of a clinical suspect declines to allow euthanasia, 
the animal should be tested in accordance with program requirements after it dies. 
 
5.2 Mortality Reporting and Routine Surveillance 


 


To achieve and maintain herd certification status, enrolled herd owners are required to 
conduct CWD testing as described in 9 CFR 55.23(b)(3). Herd owners must report and 
make the following animals available for sample collection and CWD testing, 


 
1) All on-farm deaths of farmed or captive deer, elk, and moose aged 12 months or 


older, 
 


2) All animals 12 months or older that are slaughtered on the farm, 
 
3) All animals, under their ownership, 12 months or older that are slaughtered 


at a slaughter establishment, 
 
4) All animals, under their ownership, 12 months or older from an enrolled 


breeding herd that move to a hunt facility under the same ownership,  
 


for at least 5 consecutive years, unless the herd owner purchases or assembles 
a herd of animals from herds with certified status and concurrently enrolls the 
resulting herd in a State HCP. 


 
State representatives or APHIS employees may approve mortality reporting schedules 
other than immediate notification when herd conditions warrant it. Herd inventory 
records should be updated at least annually and reconciled to include mortalities and 
testing results for samples submitted. 


 
5.3 Sample Collection and Submission Procedures 


 


It is the owner’s responsibility to ensure complete, good quality tissue samples are 
collected and all required samples are submitted. Failure to comply with the surveillance 
requirements in this section may result in loss of program status or other actions 
applicable under Approved State or Federal regulation. 


 
Tissue samples may only be collected by State officials, APHIS employees, accredited 
veterinarians, or certified CWD sample collectors. Alternatively, owners may remove 
and submit the entire head with all attached identification devices to an approved CWD 
laboratory for tissue collection. Samples should be submitted to an approved laboratory 
within 7 days of collection. 
 


Detailed instructions regarding sample collection and submissions can be found in 
Appendix V. 


 
The obex and retropharyngeal lymph node should be collected regardless of 
sample condition (e.g. autolyzed, frozen, etc.) and submitted to the approved 
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laboratory to comply with the routine herd surveillance requirement. However, 
there may be circumstances when only one tissue sample can be collected from an 
animal. In those circumstances, the producer should notify the Approved State official to 
explain the reason. If that single sample submission is determined by the laboratory to 
be unsuitable or untestable, then it will be recorded as a missed sample (not tested) and 
that animal will not be counted in the mortality surveillance for herd certification status. 
A positive IHC or ELISA test result on any sample submitted to the approved laboratory 
will be considered a CWD-suspect test result to be confirmed by IHC at NVSL. 
 
5.4 Consequences of Poor Quality and Missing Samples 


 
Surveillance of all animal mortalities in a herd is the key to increasing our confidence 
that HCP-certified herds are at low risk for CWD infection. Poor quality samples and 
missing samples undermine our ability to assess the CWD status of the herd. 


 
Poor quality samples include samples that are severely autolyzed, from the wrong 
portion of the brain, the wrong tissue, or not testable for other reasons. Approved 
laboratories should closely monitor sample quality. They should provide timely feedback 
to the producer, certified sample collector, State officials, and APHIS employees 
regarding the receipt of poor quality samples. Approved State officials should provide 
oversight on sample collection by certified sample collectors and address any skill 
inadequacies which may require additional training or loss of certification as a sample 
collector. 


 


Missing samples occur when samples from any animal 12 months of age or older in an 
enrolled herd that dies, is slaughtered, escapes, or is lost are not submitted for 
diagnostic testing for CWD. 


 
Approved States (in consultation with APHIS) should develop risk-based assessments 
to implement consequences for poor quality/incomplete samples and recurring missed 
samples of test-eligible animals in enrolled herds. If neither the obex nor the 
retropharyngeal lymph node in a test-eligible animal can be tested due to being missing 
or of poor quality, then consequences may include, but are not limited to 


 


1) A requirement to replace missed or poor quality samples with testable post- 
mortem samples from an equal number of animals of the same sex and species 
that resided in the herd for at least as long as the untested animals; or 


 
2) A reduction in herd status date (with loss, reduction, or delay in herd 


certification); or 
 


3) A direct suspension of herd status for some period of time. 
 


The following tables are provided as examples of adjustments that could be made to 
CWD herd status to account for poor quality, incomplete, or missing samples. This 
example considers the current status of the enrolled herd, the number of poor 
quality/missing samples, and the percentage of annual removals from the herd. Annual 
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Removals are defined as all adult animals (12 months or older) that were removed or 
lost from inventory for any reason since the previous annual inventory. When animals 
are removed from a herd, they are lost to surveillance testing. 


 
NOTE: In the National Animal Health Monitoring Service Cervid 2014: Health and 
Management Practices on U.S. Farmed Cervid Operations, 2014, the average removal 
rate (sales, hunt-harvest, slaughter, etc) was 21.3 percent per year, with deer 
operations at 22.3 percent and elk operations at 20.3 percent. 


 


Herds without Certified Status: HCP herd status will be reduced for each poor 
quality or missing sample as follows: 


 
% Annual 
Removal 
Rate from 
Herd 


Status 
Reduction 


0 to 20% 1 year 


21 to 40% 1.5 years 


41% or more 2 years 


 


Herds with Certified Status: HCP herd status will be reduced for each animal that 
dies, is slaughtered or hunt-harvested, escapes, or is lost and is not tested for CWD 
(including due to poor quality, incomplete, or missed samples) as follows: 


 


% Annual 
Removal  
Rate from 
Herd 


Status 
Reduction 


0 to 20% 0.5 year 


21 to 40% 1 year 


41% or more 1.5 years 


 


Examples: 


 
1) A certified herd with a 10 percent annual removal rate fails to test an animal that 


died in the herd. The owner also declines to euthanize and test a comparable 
animal from the herd as a replacement for the missed sample. In this case, the 
herd would be reduced to uncertified status and would be unable to move 
animals interstate for 0.5 year. The herd inventory would be repeated after the 
0.5 year (6 months) and the herd could regain certified status assuming it 
continued to comply with program requirements. 


 
2) A certified herd with a 10 percent annual removal rate fails to test 3 animals that 


died in the herd. They also decline to euthanize and test comparable animals 



http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf

http://www.aphis.usda.gov/animal_health/nahms/cervids/downloads/cervids14/Cervid14dr.pdf
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from the herd as a replacements for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 


 
3) A certified herd with a 50 percent annual removal rate fails to test an animal that 


died in the herd. They also decline to euthanize and test a comparable animal 
from the herd as a replacement for the missed samples. In this case, the herd 
would be reduced to uncertified status and would be unable to move animals 
interstate for 1.5 years. The herd inventory would be repeated after 1.5 years (18 
months) and the herd could regain certified status assuming it continued to 
comply with program requirements. 


 
4) An enrolled (not yet certified) herd with a 15 percent annual removal rate fails to 


test 2 animals that died in the herd. They also decline to euthanize and test 
comparable animals from the herd as replacements for the missed samples. In 
this case, the herd would be reduced in status by 2 years. 


 


An enrolled (not yet certified) herd with a 15 percent annual removal rate 
fails to test 2 animals that died in the herd. They agree to euthanize and test 
2 comparable animals from the herd as replacements for the missed 
samples. In this case, the herd would retain their status as long as the test 
results are “not detected”. 


 
States may choose to develop and implement their own risk-based approach for 
consequences for poor quality or missing samples. 


 
5.5 Exceptions 


 
Exceptions to the testing requirement may be granted by APHIS or the Approved State 
Official for extenuating circumstances beyond the control of the herd owner as follows: 


 
CWD sample collections may be limited to two animals per occasion when APHIS or the 
Approved State Official determines that the animals died from a mass casualty/mortality 
event (where numerous animals die over a short period of time from the same apparent 
cause) such as during a natural disaster or an infectious disease outbreak (such as 
epizootic hemorrhagic disease), or from a known zoonotic disease where sample 
collection would pose a public health risk. In these cases, the certified sample collector 
will sample the animals believed to be at higher risk for CWD. Higher-risk animals would 
include older animals, males preferentially over females, or those animals having any 
known pre-existing health conditions or in poor body condition. 


 


5.6 Tissue for DNA Comparison Testing 


 
APHIS strongly recommends that a piece of fresh (not in formalin) tissue attached to an 
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official animal identification (ID) be submitted with each sample that is submitted for CWD 
testing. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a new 
identification tag can be affixed to the hide skin and recorded in the animal’s official record, 
and the tagged hide section submitted with the diagnostic specimens. 


 
This will allow APHIS to perform DNA comparison testing (i.e. identity testing) and 
genotyping if the animal tests positive for CWD. APHIS will perform DNA comparison 
testing for all index cases in newly identified CWD-positive herds.  


 
Confirming the identity of the CWD-positive animal increases confidence that the State is 
implementing the regulatory actions described in 9 CFR 55 and Part B of these Program 
Standards in the appropriate herd. There are four possible outcomes of the DNA 
comparison testing (See also Appendix V): 
 


 Official identification with fresh tissue attached was not submitted with the CWD-positive 
sample -- States should proceed with regulatory actions based on the official identification 
provided on the VS 10-4 form submitted with the sample.  


 The DNA comparison testing does not yield a valid result – States should proceed with 
regulatory actions based on the official identification provided on the VS 10-4 form submitted 
with the CWD-positive sample. 


 The CWD-positive tissue matches the tissue submitted with the official identification -- States 
should proceed with regulatory actions.  


 The CWD-positive tissue does not match the tissue submitted with the official identification -- 
States should further investigate the likely source of the CWD-positive sample before 
proceeding with regulatory actions. If the identity or source of the CWD-positive sample 
cannot be determined with confidence after a thorough investigation, the State may choose 
not to take further regulatory action. The State may choose to implement consequences for 
poor quality samples as described in Program Standards Part A Section 5.4. 


 
An enrolled herd owner may request identity testing for other CWD-positive animals at the 
owner’s expense. The herd owner must request identity testing, in writing, to the Assistant 
Director (AD) and the State veterinarian. The request must include the owner name, 
address, animal and herd information, test information and reason for request. VS will only 
consider the results of DNA comparison testing performed at the request of a herd owner 
for regulatory purposes if the comparison is performed using fresh tissue attached to an ID 
that was submitted with the CWD-positive sample to NVSL. 
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6. Diagnostics 
 


The regulatory authority for official CWD tests and laboratory approval is found in 
9 CFR 55.8. 


 
6.1 Testing Authority and Approved Laboratories 


Testing Authority 


Laboratories will be approved by NVSL, as designated by the APHIS Administrator, to 
conduct official CWD testing in accordance with 9 CFR 55.8. All suspect positive test 
results must be confirmed by NVSL. 


Approved Laboratories 


Only laboratories that are members of the National Animal Health Laboratory Network 
(NAHLN) will be approved to conduct official CWD diagnostic testing. Requirements for 
laboratory approval and a list of laboratories approved to conduct CWD testing can be 
found on the NAHLN Web Site 
(https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf). 


 


Not all laboratories are approved to perform all officially recognized types of CWD 
assays. The VS Cervid Health staff, the NVSL Director, and the NAHLN Coordinator will 
maintain a list of officially recognized CWD assays and when appropriate the tissues 
approved for laboratories that conduct these tests for CWD. The list will be available on 
request to all interested parties. 


 
6.2 Official CWD Tests 


 
An official CWD test is approved by the Administrator in accordance with 9 CFR 55.8. 
To be considered as an official test for CWD, a test method must be: 


 
1) Licensed by the Center for Veterinary Biologics (CVB), if required (i.e., ELISA 


tests, etc). 
 


2) Performed by APHIS-approved laboratories, at NVSL, or at another laboratory to 
which NVSL has referred a case for confirmatory testing. 


 
3) Performed following NVSL protocols. 



https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_elisa_lab_list.pdf
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The following are considered official tests for CWD when used as described in these 
Program Standards: 


 
Approved CWD Test 
Method 


Tissue Tested Approved Use 


Immunohistochemistry 
(IHC) test 


Medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 
mortem and 
preserved in 
formalin1


 


 Routine herd surveillance 


 Testing in conjunction with 
epidemiological investigations 
and herd plans for CWD-


positive, suspect, exposed, and 
epi-linked herds  


Immunohistochemistry 
(IHC) test 


Ante-mortem biopsy 
of white-tailed deer 
rectoanal-associated 
mucosa-associated 
lymphoid tissue 
(RAMALT) 


This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 


 Genotype at codon 96 is 
established 


 Used as a whole herd test as 
indicated in herd plans for  
CWD-exposed herds, and epi-
linked  herds as described in 
Part B and 


 Performed at NVSL 


Immunohistochemistry 
(IHC) test 


Ante-mortem biopsy 
of white-tailed deer 
MRPLN 


This is an official test in white-tailed 
deer only when outlined in a herd 
plan and: 


 Genotype at codon 96 is 
established 


 Used as a whole herd or 
individual test as indicated in 
herd plans for , CWD-
exposed herds, and epi-
linked herds as described in 
Part B and 


 Performed at NVSL 


Enzyme-linked 
immunosorbent assay 
(ELISA) by Bio-Rad 


Fresh medial 
retropharyngeal 
lymph node 
(MRPLN) and obex 
collected post- 


mortem1
 


This is an official HCP test only when 
used for: 


 Slaughter surveillance in 
farmed cervids; or 


 Carcass segregation for 
disposal; or 


 


 
1 Although medial retropharyngeal lymph nodes (MRPLNs) may be early CWD detection sites in deer and 
elk, it is not uncommon to find elk that are obex-positive and MRPLN-negative. Therefore, confidence in 
CWD detection is increased when both obex and MRPLNs are tested. 







Chronic Wasting Disease Program Standards 
 


34  


 


   Other purpose as approved in 
advance by APHIS and 


 Is performed at NVSL or at a 
NAHLN laboratory approved to 
conduct the ELISA 


 


Many States use the ELISA to 
conduct wildlife surveillance. This use 
is not subject to APHIS approval. 


Western blot Fresh medial This is an official test only when 
 retropharyngeal performed at NVSL 
 lymph node  


 (MRPLN) and obex  


 collected post-  


 mortem1  


 


6.3 Approval of Official Diagnostic Tests 
 


Prior to evaluation for official use, the manufacturer should obtain a product license from 
the CVB, if needed. 


 
Companies/researchers are encouraged to contact the Cervid Health Team to review 
preliminary data and discuss additional data needs for candidate tests prior to 
submission. 


 
The test manufacturer should submit an application package containing the following 
information to the Cervid Health Team: 


 
1) A standardized protocol that includes a description of the test, sample type, all 


methods associated with preparing the sample and conducting the test, reagent 
specifics, required materials and equipment, and control and quality assurance 
measures. 


 


2) A description of the proposed use of the test in the CWD HCP program and the 
suitability of the test for the stated purpose. Specifically include cervid species, 
post- or ante-mortem use, and conditions for use (e.g., whole herd versus 
individual animal, routine surveillance testing versus use in herds under 
epidemiological investigation, etc.). 


 
3) Data/scientific evidence to demonstrate: 


 
A. Diagnostic sensitivity of the test evaluated in a range of infected animals 


including: 
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1. Animals early in the clinical progression, such as: 
a. Animals that are MRPLN-only positive, 
b. Elk that are obex-only positive, or 
c. Animals of all three genetic polymorphisms (96 for white-tailed deer, 


132 from elk). 
 


2. Animals late in the clinical progression, such as: 
a. Animals that are MRPLN- and obex-positive, or 
b. Animals of all three genetic polymorphisms (96 for white-tailed deer, 


132 from elk). 
 


3. Data provided should include the genotype (96 for white-tailed deer, 132 
from elk) and complete post-mortem testing results for IHC on obex and 
MRPLN for each animal. 
 


4. Description of the calculation. 
 


B. Diagnostic specificity in animals believed to be non-infected based on HCP 
herd certification status and results from mortality testing from at least the last 
5 years. 


 
C. Repeatability of the test result. This refers to the ability of a test to 


repeatedly produce the same result on a given sample. Evidence to 
demonstrate repeatability includes detailed information about the collection 
of the data, including controls and control data. 


 
D. Reproducibility of the test results at other laboratories. This refers to the 


ability of a test to repeatedly produce the same result on a given sample 
when the test is performed at multiple laboratories by multiple people. In 
addition to the supporting data, a letter of support and certification of test 
results from participating laboratories is suggested. 


 
4) Other data and documentation, as requested by APHIS. 


 
5) Field trials and/or pilot projects using the test may be recommended/required 


prior to final approval. 
 


The Cervid Health Team will coordinate with NVSL, NAHLN, CVB and other scientific 
experts within APHIS and USDA to review the application package and evaluate the 
test based on, but not limited to, the criteria described in 9 CFR 55.8. APHIS may 
approve the new test methods or request additional data, including results from field 
trials. 


 


APHIS may limit use of the test to certain species or types of animals or for use in 
specific situations. APHIS will clearly describe the conditions for official use of the 
approved test. 
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6.4 Test Results 
 


As described in Section A 5.6, sections of brainstem/obex, MRPLN, and RMALT are 
evaluated by an official test in an approved laboratory to demonstrate the presence of 
the infectious CWD prion. Samples in which the infectious CWD prion is detected in 
testing at approved laboratories are considered to be CWD suspect pending 
confirmatory testing at NVSL. All suspect diagnostic test results from an approved 
laboratory must be confirmed by NVSL to establish a diagnosis of a CWD positive 
animal. 


 
Brainstem or lymph tissues from an animal in which CWD prions are not detected by an 
official test does not mean absence of infection, only that prion was not detected in 
those tissues from that animal at the time of testing. Based on current transmissible 
spongiform encephalopathy research and pathogenesis studies, it is possible to have 
CWD prions present at levels below the analytical sensitivity of the test. CWD prions 
may be present in tissues other than those that were examined. Hence, “not detected” 
test results may not indicate the true status of the animal if it is in the early stages of the 
infection. 


 


6.5 Rejected Samples 
 


Samples may be rejected as unsuitable for diagnostic purposes for a wide variety of 
reasons. These poor quality samples will not contribute to required herd surveillance 
and may result in the consequences described in Section 5.9. Common examples of 
rejected samples include: 


 
1) No identification submitted with the sample. 


 
2) Incorrect tissue type. 


 
3) Autolyzed (degraded) samples. 


 
4) Samples where the tissue is unidentifiable. 


 
5) Brain samples that do not include the obex. 


 
6) Sample of insufficient size. 


 


7) Sample contains an insufficient number of lymphoid follicles. 
 


The reason for rejected samples can be described on official laboratory reports as 
follows: 


 
1) ISF: Insufficient follicles (<6 follicles and no positive staining present). 
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2) LOC: Location (used for CNS exclusively, no DMNV (Dorsal Motor Vagus 
Nucleus) identifiable, wrong brain region). 


 
3) ISF: Loc: (RB (Rectal Biopsy); <6 follicles and >50 percent squamous epithelium, 


rather than rectal mucosa). 
 


4) U: Unsuitable (no significant lymphoid tissue, e.g. salivary gland). 
 


5) S: Suspect (NAHLN lab sees suspicious stain). 
 


6) NT: Not tested (not tested because unnecessary). 
 


7) UNA: Unacceptable (poor quality sample). 
 


6.6 Reporting of Results 
 


Positive test results are to be reported by NVSL to the submitting NAHLN lab, State 
animal health official, the Assistant Director in the State where the herd resides, and 
the National Cervid Health program staff. 


 
All other test results are to be reported by the testing laboratory to the submitter with 
copies provided to the corresponding Approved State Official for farmed cervids in the 
State where the herd resides. 
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7. Interstate Movement 
 


The requirements for interstate movement of live cervids with regard to CWD are 
described in 9 CFR 81.2 and 81.3. These requirements apply to both farmed cervids 
and wild-caught cervids that are moved interstate to eventually be released back into 
the wild. 


 
The following conditions must be met for live farmed cervids to be eligible for interstate 
movement: 


 
1) The animals are enrolled and the herd has achieved Certified status in an 


approved State CWD HCP. 
 


2) Each animal in the shipment must have at least two forms of unique identification 
attached, one of which must be an official animal identification with a nationally 
unique identification number, as described above in Section (3.2) Animal 
Identification. 


 
3) A certificate of veterinary inspection (CVI) must be issued for interstate 


movement. It must contain the following information: 
 


A. All identification numbers of each animal in the shipment. 
 


B. Total number of animals covered by the certificate. 
 


C. Purpose for which the animals are to be moved. 
 


D. Consignor and herd of origin with complete addresses. 
 


E. Consignee and point of destination with complete addresses. 
 


F. A statement by the issuing accredited veterinarian or State or Federal 
veterinarian that the animals in the shipment have achieved Certified status in 
the CWD HCP and that the animals were not exhibiting clinical signs 
associated with CWD at the time of examination. The consignor or owner 
should contact the State representative in the State of destination to 
determine if there are any additional requirements. 


 
Cervids eligible to move interstate in accordance with CWD regulations, and meeting 
the conditions specified in 9 CFR 81.5, can transit States en route to their destination. 
The regulations at 9 CFR 81.5 (only) preempt State and local laws or regulations. 


 


1) 9 CFR 81.3 identifies specific exemptions to these requirements, including exemptions 


for Animals moved directly to a recognized slaughter establishment. The 
consignor or owner also should contact the State representative in the State of 
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destination to determine if they meet all import requirements. 
 


2) Research animals. 
 


3) Interstate movements approved by the Administrator on a case-by-case basis. 
 


States or Tribes may transport wild-caught cervids (elk, deer, moose, or other cervidae) 
from one State or Tribal location to another for release to establish new or augment 
existing free-ranging herds. The movement is subject to approval by the animal health 
officials of the receiving State and APHIS. VS Guidance 8000 “Surveillance and Testing 
requirements for Interstate Transport of Wild Caught Cervids” establishes a uniform 
process of disease risk assessment and recommended minimum standards for testing 
to help prevent the spread of CWD, bovine tuberculosis (TB) and brucellosis when wild 
cervids are captured for interstate movement and release. 


 
Transport of game meat and other products derived from farmed cervids for purposes of 
interstate commerce is regulated by the Food and Drug Administration and is not 
addressed in the APHIS CWD regulations or these Program Standards. Similarly, 
transport of carcasses and other parts derived from hunt-harvested wild cervids is 
regulated by appropriate State agencies and is not addressed in the APHIS CWD 
regulations or these Program Standards. 
: 



https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/vsg8000.1-requirements-for-interstate-transport-of-wildcaughtcervids.pdf
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Part B. Guidance on Responding to CWD 


The CWD regulations in 9 CFR part 55 describe minimum requirements for States in 
response to the finding of a CWD-positive animal. These Program Standards describe 
acceptable methods to meet these minimum regulatory requirements. The methods in 
these Program Standards have been approved by the APHIS Administrator. 
Alternatively, States may propose other methods/approaches to meet the regulatory 
requirements. These alternative proposals should be submitted in writing to APHIS for 
approval. 


 
1. Epidemiological Investigations 


 
The purpose of the investigation is to identify animals and herds that were exposed to 
the CWD-positive animal during the last 5 years. Quarantines and/or movement 
restrictions limit the potential for further spread of the infection until the infection status 
of the exposed animal or herd can be assessed. 


 


Upon NVSL confirmation of a CWD-positive animal, the Approved State, in cooperation 
with APHIS, should conduct an investigation to determine the locations where the CWD- 
positive and the CWD-exposed animal(s) resided during the last 5 years. The 
investigation should start within 7 business days of the laboratory confirmation. 


 


All out-of-State traces should be promptly reported to the appropriate State authorities 
within 45 calendar days following notification of a CWD-positive animal. All notification 
should be provided in writing to the respective State or States and a copy provided to 
the AD in the corresponding District Field Office even if the initial contact was verbal. 


 
In addition to tracing movements of animals, other factors should be considered in the 
epidemiological investigation. These factors are addressed in Appendix III, CWD 
Epidemiology Investigation and Report Templates. They may include, but are not limited 
to: the genetics of CWD-positive animal or animals, the tissue or tissues that tested 
positive, the length of time the CWD-positive animal or animals spent in the herd or 
herds, and the testing history. 


 
Ideally, the investigation will determine the source of infection; however, this is not 
always possible. If the investigation determines the likely source of infection, then the 
statuses and need for quarantine of herds and animals involved in the investigation 
should be re-evaluated.   
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2. Quarantine 
 


The State representative should issue quarantine or hold orders for CWD-positive and   
CWD-exposed herds.  Trace-forward Epi-Linked and Trace-back Epi -linked herds will 
be placed under quarantine until the epidemiological investigation determines the 
status of the CWD-exposed animal(s). A Quarantine or hold order is not required for a 
Pass-through herd until the status of the CWD-exposed animals that resided in the 
herd is determined. CWD-exposed animals must be quarantined and held on the 
premises where they currently reside unless a State or Federal permit for movement 
(such as VS Form 1-27) has been obtained. 
 


If a quarantined herd is not depopulated, the herd should remain in quarantine for 60 
months (5 years) from the last exposure to the CWD-positive animal or in the case of an 
epi-linked herd the last exposure to a CWD-exposed animal , as otherwise stipulated in 
the herd plan (e.g. following 2 whole-herd ante-mortem tests), or at the discretion of the 
State representative for a period of time as determined by a risk evaluation based on 
the findings of the epidemiological investigation. State representatives may also modify 
a quarantine to permit movement of CWD-exposed animals onto a CWD-positive 
quarantined premises, such as a terminal hunting facility, where all cervids are 
harvested within 90 days of introduction and tested for CWD. 


 
Quarantine may be released only after all herd plan requirements have been met and 
completed, or as determined by the State representative. 
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3. Classification of Animals and Herds During an Epidemiological 
Investigation 


 


Any CWD-susceptible cervid that has, by definition, commingled with the CWD-positive 
animal in the last 5 years is considered to be CWD-exposed. All herds that contain or 
contained CWD-exposed animals will immediately be placed in Suspended status until 
further epidemiology can be assessed. The Suspended herds will then be classified as 
follows (also see Appendix VI): 


 
3.1 CWD-Positive Herd 


 
The herd where the CWD-positive animal resided upon diagnosis is considered a CWD- 
positive herd and will immediately lose HCP herd status. The herd may re-enroll in the 
HCP only after entering into a herd plan. 


 
Options for responding to a CWD-positive herd: 


 
1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 


may include hunter harvesting and/or slaughter with movements under permit, or 
 


2) Quarantine for 5 years since last CWD-positive case, with or without selective 
culling of animals. The herd will remain under Suspended status until a herd plan 
is developed and implemented (see Herd Plan section below).  


 
3) Ante-mortem CWD testing and genotyping using NVSL protocol and APHIS-


approved procedures may be included in the herd plan for disease management 
purposes (see Appendix II) and to reduce environmental contamination.  


 
3.2  CWD Exposed Herd(s) 


 


If the epidemiological investigation determines that the CWD-positive animal resided in 
another herd (or multiple herds) within the last 5 years, then the herds are considered  
CWD-exposed herds and will immediately lose HCP status. The herd may reenroll in 
the HCP only after entering into a herd plan. 


 
Options for responding to a CWD-exposed herd: 
 


1) Complete depopulation and post-mortem CWD testing of the herd. Depopulation 
may include hunter harvesting and/or slaughter with movements under permit, or 


 
2) Quarantine for 5 years since the last exposure to a CWD-positive animal, with or 


without selective culling of animals. The herd will remain under Suspended status 
until a herd plan is developed and implemented (see Herd Plan section below). 
Time in quarantine may be lessened for: 


 
A. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 


mortem IHC RAMALT CWD testing and genotyping using NVSL protocol and 
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APHIS-approved procedures as included in the herd plan (see Appendix II). 
 


B. If the CWD-exposed herd contains only white-tailed deer – Whole herd ante- 
mortem IHC MRPLN biopsy CWD testing and genotyping using NVSL 
protocol and APHIS approved procedures as included in the herd plan (see 
Appendix II). 


 
C. At the discretion of the State representative for a period of time as determined 


by a risk evaluation based on the findings of the epidemiological investigation. 
 


3.3 Trace-Forward, Trace-Back and Pass-Through Epidemiological-Linked Herds  
 


If the epidemiological investigation determines that CWD-exposed animals that resided 
with a CWD-positive animal within 5 years prior to the diagnosis of CWD have since 
moved to or through other herds, then those herds are considered to be 
epidemiologically linked. 


 
Options for responding to a Trace-forward or a Trace-back epidemiologically-linked herd: 


 
1) If all of the CWD-exposed animals have died, were tested for CWD, and had “not 


detected” results, then the epidemiologically-linked herd is removed from 


Suspended status and maintains its original HCP status, including time spent in 


Suspended status. 


 
2) If CWD-exposed animals are still present in the herd, then those animals may be 


euthanized and tested for CWD. If all CWD-exposed animals are accounted for 


and no samples tested positive for CWD, then the herd is removed from 


Suspended status and maintains its original HCP status, including time spent in 


Suspended status. 


 


If any of the CWD-exposed animals have died and were not tested for CWD, or 
if the CWD-exposed animals no longer reside on the premises, or if the CWD- 
exposed animals are still present in the herd, but the owner does not agree to 
euthanasia and testing, then the herd will remain under Suspended status until a 
herd plan is developed and implemented (see Herd Plan section below). The 
herd should be quarantined for 5 years since the  exposed animal(s) was 
exposed to a CWD-positive animal, with or without selective culling of animals. 
Time in quarantine may be lessened for: 


 
A. If the herd contains only white-tailed deer – Whole herd ante-mortem CWD 


testing and genotyping using NVSL protocol and APHIS approved procedures 
as included in the herd plan (see Appendix II). 


 


B. If the herd contains only white-tailed deer – Ante-mortem IHC MRPLN biopsy 
testing and genotyping of all CWD-exposed deer using NVSL protocol and 
APHIS approved procedures as included in the herd plan (see Appendix II). 
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C. At the discretion of the State representative for a period of time as determined 


by a risk evaluation based on the findings of the epidemiological investigation. 
 
Options for responding to a Pass-through epidemiological linked herd: 
 


1) Response to a Pass-through epidemiological linked herd will be determined by the status of 
the CWD-exposed animal(s) that has passed through the herd. 


2) If the status of the CWD-exposed animal(s) that passed through the herd cannot be 
determined for whatever reason then the response will be determined by a risk 
evaluation based on the findings of the epidemiological investigation.  


  
  







Chronic Wasting Disease Program Standards 
 


45  


 
4. Reporting 


 
Sharing accurate, timely, complete information about ongoing CWD epidemiological 
investigations among Federal and State animal health officials helps to control the 
spread of CWD by quickly and accurately identifying exposed animals and placing 
movement restrictions on animals and herds. It also provides State animal health 
officials with information they may use to release or reduce quarantines for herds under 
investigation, as appropriate. 


 
Appendix III provides a template that States may use to report findings from their 
epidemiological investigation to APHIS and other State representatives. States are 
required to submit both a preliminary and a final report for herds enrolled in the HCP. 
Additionally, States must submit these reports for any herd that requests Federal 
indemnity. This reporting requirement will be included in the herd plan. States should 
submit a preliminary report for a newly identified CWD-infected herd to APHIS within 7 
business days of NVSL confirmation of the CWD-positive animal. States should submit 
a final report for CWD-positive herds as part of their annual HCP report. 


 
APHIS may request clarification or additional information on CWD-positive herds as 
needed for risk assessments, indemnity requests, or other reasons. 
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5. Herd Plans 
 


A herd plan describes in detail the actions to be taken to control the spread of CWD 
from and within CWD-positive, exposed, epi-linked or suspect herds. It is a herd and/or 
premises management agreement based on a risk evaluation of the affected premises 
and herd and developed by APHIS in collaboration with the herd owner, State 
representatives, and other affected parties. The herd plan is not valid until it has been 
signed by the Assistant Director, the State representatives, and the herd owner. Herd 
plans should be signed within 60 days of a confirmed diagnosis of CWD. 


 
A written, signed herd plan is required for herds to receive Federal indemnity. 
Quarantined herds must complete the requirements described in a herd plan before 
quarantines are released. 


 
At a minimum, the herd plan should include: 


 


1) Specified means of identification for each animal in the herd. 
 


2) Regular examination (time period as determined by a State official or APHIS 
employee) of animals in the herd by a veterinarian for signs of disease. 


 
3) Reporting to a State official or APHIS employee of any signs of central nervous 


system or wasting disease in herd animals. 
 


4) Maintaining records of births and deaths as well as of the acquisition and 
disposition of all animals entering or leaving the herd, including the date of 
acquisition or removal, name and address of the person from whom the animal 
was acquired, and the cause of death, if the animal died while in the herd. 


 
5) Testing of all mortalities, regardless of age (9 CFR 55.24 (2)(ii)). Records should 


be maintained for all samples submitted for CWD testing. 
 


A herd plan may also contain additional requirements to prevent or control the possible 
spread of CWD, depending on the particular condition of the herd and its premises, 
including, but not limited to: 


 
1) Depopulation of the herd if funds for indemnity are available. Depopulation also 


may be accomplished by moving animals from CWD-positive, suspect, epi-
linked and exposed herds (by permit and under seal) to a slaughter facility or 
to an appropriate hunt facility at the discretion of the State officials. 


 
2) Specifying the time for which a premises must not contain cervids after CWD- 


positive, CWD-exposed, or CWD-suspect animals are removed from the 
premises. 
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3) Removal of CWD-exposed or CWD-suspect animals from the premises if funds 
for indemnity are available or at the discretion of State officials. 


 
4) Fencing requirements and time period for regular inspection of fences. 


 
5) Selective culling of animals. 


 
6) Restrictions on use and movement of possibly contaminated livestock 


equipment. 
 


7) Procedures for cleaning and decontamination of premises, including the use of 
bleach and/or lye for EPA required reporting. 


 
8) Whole herd ante-mortem CWD testing and genotyping using NVSL protocol and 


APHIS-approved procedures. 
 


9) Requirement to provide information needed to complete the preliminary and final 
epidemiology reports (see Appendix III). 


 
10) Current Centers for Disease Control and Prevention (CDC) guidelines for 


prevention of potential human exposure to CWD. 
 


11) Other requirements. 
 


A herd plan may be reviewed and changes proposed at any time by any signatory party 
in response to changes in the situation of the herd or premises. The plan may also be 
changed if the understanding of the nature of CWD epidemiology, or techniques to 
prevent its spread, improves. However, any proposed changes must be reviewed and 
approved by all signatories before they are adopted. 


 
Additional information on CWD environmental contamination and recommended 
procedures for cleaning and decontamination of premises that may be included in herd 
plans for CWD-positive herds is provided in Appendix IV. 
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6. Federal Indemnity 


 


6.1 Eligible Animals 
 


Federal indemnity may be available for the purchase, destruction, and disposal of CWD- 
positive, exposed, and suspect animals. 


 
APHIS will pay reasonable costs for destruction and carcass disposal for animals that 
are indemnified. 


 
Once the animals are euthanized, the carcasses become the property of APHIS, and 
APHIS may collect tissue samples as desired. 


 


At the State’s discretion, a person may remove the skull plate with antlers attached and 
cleaned of all soft tissue and blood from the premises if the material is being moved to a 
taxidermist for processing and after the animal is tested “not detected” for CWD. 


 
6.2 Appraisals 


 
An appraisal must be conducted by a government or a private appraiser (VS 
Memorandum 534.1). The appraisal report and detailed supporting documentation 
must be submitted to the Cervid Health Team for review. 


 
6.3 Indemnity Requests 


 
The Assistant Director responsible for the State in which the animals reside should 
provide the following to the Cervid Health Team when submitting a request for Federal 
indemnity: 


 
1) Completed indemnity request form signed by the Assistant Director. 


 
2) The appraisal report with detailed supporting documentation, such as: 


 
A. The white-tailed deer appraisal calculator. 


 
B. Pedigrees. 


 
C. Sale receipts or invoices. 


 
D. Documentation of antler scores. 


 
3) VS Form 1-23 and a herd plan signed by the herd owner and the Assistant 


Director. 
 


4) Preliminary epidemiological report (see Appendix III). 
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6.4 Evaluation and Prioritization of Requests for Federal Indemnity Funds 
 


Whole-herd depopulation and post-mortem testing of all cervids on the premises is often 
the preferred response to control the spread of CWD within and from CWD-positive and 
exposed herds. A limited amount of Federal indemnity funding is available to 
compensate producers and encourage depopulation. In recent years, the amount of 
available Federal indemnity funding has been insufficient to depopulate all CWD- 
positive herds identified in a single year. Further, indemnity funds have not been 
available to remove CWD-exposed animals for diagnostic testing to determine their 
infection status and the exposure status of specific herds involved in epidemiological 
investigations. 


In light of these financial constraints, it is increasingly important for APHIS to prioritize 
how limited funds are used to provide indemnity in a way that: 


 
1) Reduces the potential for disease transmission and environmental 


contamination. 
 


2) Strategically removes CWD-exposed animals to inform risk evaluation and 
decision making regarding movement restrictions and other risk mitigations. 


 
3) Encourages participation and compliance in the HCP. 


APHIS will consider requests for Federal indemnity for CWD-positive, -exposed, and 
suspect animals and herds on a case-by-case basis. APHIS, in consultation with State 
representatives, will consider a number of interrelated factors as we comprehensively 
evaluate each case to make a decision about providing Federal indemnity. The factors 
we will consider and the relative priority of possibilities within each factor include (but 
are not limited to): 


 
1) Availability of funds for indemnity. 


 
2) Herd size (as it is related to the availability of funding). 


 
3) Herd Status (CWD-positive herd >> Whole herd depopulation for herds with only 


CWD-exposed or suspect animals). 
 


4) Type of Herd (Breeding herd >> Hunt preserve). 
 


5) HCP Status (Enrolled and compliant >> Not enrolled or Enrolled but not 
compliant). 


 
6) CWD detection in the local area (CWD not detected in wildlife or farmed cervids 


>> CWD detected in farmed cervids only >> CWD detected in wildlife). 
 


7) Cervid density in local area (High >> Moderate >> low density). 
 


8) Value of post-mortem testing of animals to understand epidemiology and inform 
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decision making (Animal removal will likely impact knowledge/decisions about 
multiple herds >> will only inform knowledge/decisions about herd animal is 
residing in). 


  







Chronic Wasting Disease Program Standards 
 


51  


 
7. Carcass Disposal 


 
Destruction or inactivation of infectious prions is difficult and few methods have been 
documented as completely successful. In addition, there are currently no quality 
assurance or quality control methods to ensure prion inactivation. 


Carcasses from CWD-positive, suspect, or exposed animals or herds should be 
disposed of in compliance with all Federal, State, and local regulations. Additional 
information about State requirements for carcass disposal is available on the Veterinary 
Compliance Assistance Web site. APHIS, upon request, can provide technical support 
and guidance to assist in identifying and implementing a local disposal plan. 


 
Carcasses must be carefully transported to treatment or burial sites to prevent 
environmental contamination. Precautions should be taken to prevent ashes, blood, 
tissues, or feces from leaking from transport vehicles. All vehicles should be cleaned 
and disinfected after each use as described in Appendix IV. 


 
The following list describes acceptable options for the disposal of carcasses from 
animals euthanized as part of a diagnostic or depopulation effort for CWD. Incineration, 
alkaline digestion, disposal of materials in appropriate landfills, and onsite burial, or a 
combination of these methods, are generally the most suitable options. These options 
are based on the available science of CWD inactivation. Changes to the list of options 
may be made as new information becomes available. 


 


7.1 Incineration 
 


Carcasses may be incinerated in an Environmental Protection Agency (EPA)-approved 
conventional incinerator, air curtain incinerator, or cement kiln. Prions can be destroyed 
through incineration provided the incinerator can maintain a temperature of 900° F for 4 
hours. Incineration of animals onsite with a mobile incinerator is an option as it 
presents the least risk of spreading contaminated materials by moving carcasses. 
However, mobile incinerators require large amounts of fuel to maintain an even, high 
temperature appropriate for prions. 


 
After incineration, ashes should be buried in an active, licensed landfill at a depth that 
meets local and State regulations to prevent scavenging or contamination of 
groundwater. 


 
7.2 Alkaline hydrolysis 


 
Carcasses of infected animals can be destroyed in a sterile alkaline solution using an 
alkaline hydrolysis digester. This consists of an insulated steam-jacketed stainless steel 
vessel which operates at up to 70 psi and 300° F into which sodium hydroxide and 
water is added, heated, and continuously circulated. This process degrades proteins 
and the temperature, together with alkali concentrations, deactivates prions. 


 


After digestion, treated material may be buried in an active, licensed landfill at a depth 



http://www.vetca.org/lacd/index.cfm

http://www.vetca.org/lacd/index.cfm
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that meets local and State regulations. 
 


7.3 Landfill 
 


Carcasses may be buried in a licensed, active landfill that meets local and State 
regulations for animal carcass disposal. However, this method will NOT inactivate the 
prions. 


 
The definition of infectious waste varies among States, which could affect the standards 
associated with collection, handling, and disposal of waste that can include tissue, body 
parts, heads, and carcasses as well as contaminated laboratory materials. Consult with 
local and State authorities when pursuing this option. 


 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial in a landfill in compliance with local and State 
regulations may be used for other animals with “Not Detected” results. 


 


7.4 Onsite Burial 
 


Carcasses may be buried onsite at a depth that meets local and State regulations for 
animal carcass disposal. However, this method will NOT inactivate the prions. 


 
In addition, individual animals could be tested for CWD using an ELISA with carcass 
disposal delayed until results are obtained. Subsequently, carcasses from positive 
animals can be disposed of with incineration or alkaline hydrolysis with burial of the 
treated materials. Carcass burial onsite in compliance with local and State regulations 
may be used for other animals with “Not Detected” results. 
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Appendix I: Links to Forms and Documents 


Forms and templates for application to the Approved State CWD Herd 
Certification Program include: 


 VS Form 11-2 (Application for Chronic Wasting Disease Herd Certification program 
(CWD HCP) approval, renewal, or reinstatement of a State) 


 MOU Between State and APHIS for CWD HCP 


The Final CWD Rule: 


 9 CFR part 55  


 9 CFR part 81 
 


A list of Approved State CWD HCPs 
 


VS Form 10-4 Laboratory Submission Forms 
 


VS Form 10-4A Additional Page for Sample Submissions 
 


CWD Program – “CWD Sample Collection Guidance” 
 


Additional information about the Cervid Health Program 



https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/form-vs11-2.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_mou_revised_final_aug2013.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd-mou.pdf

https://www.ecfr.gov/cgi-bin/text-idx?SID=8d31e5458800328845d4e46dbec53b2e&mc=true&tpl=/ecfrbrowse/Title09/9cfr55_main_02.tpl

https://www.ecfr.gov/cgi-bin/text-idx?SID=674cffc9168ca0f2c55b2e57852b662e&amp;node=pt9.1.81&amp;rgn=div5

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/approved-state-list.pdf

http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4.pdf

http://www.aphis.usda.gov/library/forms/pdf/VS_Form10_4a.pdf

https://www.aphis.usda.gov/animal_health/animal_diseases/cwd/downloads/cwd_sample_collection_guidance_card.pdf

http://www.aphis.usda.gov/animalhealth/cervid
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Appendix II: Guidelines for Use of Whole Herd 
Ante-Mortem Testing of Herds that Contain or 
Contained CWD-Exposed Animals 


Biopsy of the medial retropharyngeal lymph node (MRPLN) or the rectal anal mucosal 
associated lymphoid tissue (RAMALT) for the detection of the abnormal prion protein 
(protease resistant misfolded prion) associated with CWD is an official test only in white- 
tailed deer, and only when: 


 
1) Genotype at codon 96 is established; 


 
2) Used with herd plans for CWD-exposed herds, and epidemiologically- linked 


herds as described in Part B. , and 
 


3) When performed at NVSL. 
 


A case-by-case agreement will outline the specific timing and procedures to be used in 
a particular situation and will be included in the overall herd plan. 


 
The following is a draft herd agreement for ante-mortem RAMALT testing that could be 
modified for the specific situation and incorporated into a herd plan: 


 
Draft Herd Agreement for CWD Exposed Herds to Use Rectal Biopsy Testing as a 
Risk Assessment Herd Management Tool 


 
Preface: Biopsy of rectal anal mucosal associated lymphoid tissue (RAMALT) for the 
detection of the abnormal prion protein (protease resistant misfolded prion) associated 
with CWD has a high specificity but a relatively low sensitivity for the detection of CWD 
in individual animals in comparison to post-mortem testing. Serial, whole-herd testing 
using RAMALT increases the confidence of detecting at least one positive animal in a 
potentially exposed herd. Sampling must be conducted by proficient collectors with 
adequate animal restraint. 


 
The genotype of the animal is known to be associated with the tissue distribution of the 
abnormal prion over time (GG on codon 96 will have earlier and more extensive tissue 
distribution than GS on codon 96). The timing of the second whole herd testing will 
therefore depend on the genetic makeup of the herd. Current research suggests that 
the dose load and route of infection may also impact the time from exposure to 
detection. 
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Assumptions: 
 


1) Genotype of codon 96 influences the interpretation of the RAMALT results. 
 


2) At least two whole herd CWD tests using RAMALT samples must be conducted 
in series. 


 
3) If more than 10 percent of the animals in a whole herd test have insufficient 


follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. A minimal 
number of samples with insufficient follicles is inherently accepted as part of the 
RAMALT technique. 


 
APHIS Approved Procedure: 


 


1) Initial whole herd test will be conducted not less than 24 months after the last 
known exposure to a CWD-positive animal. Whole-herd RAMALT biopsy, and 
whole blood samples for codon 96 genotyping, will be collected on all animals 
equal to or greater than 12 months of age as described in Appendix II. Biopsy 
samples will be sent to NVSL and blood samples will be sent to an APHIS- 
approved genetics laboratory. 


 
2) Timing of the second whole herd RAMALT test will be determined by the results 


of the herd genotyping. 
 


A. The second whole herd test for herds with over 70 percent GG animals will be 
at least 3 years after the last known exposure and at least 6 months after the 
initial whole herd test. 


 
B. The second whole herd test for herds with 50 percent to 70 percent GG 


animals will be at least 3.5 years after the last known exposure and at least 
6 months after the initial whole herd test. 


 
C. Herds with fewer than 50 percent GG animals will not be permitted to use 


ante-mortem RAMALT testing. 
 


3) All sample collection shall be done by a State or Federal veterinarian or a 
licensed, accredited veterinarian under the supervision of a State or Federal 
veterinarian, and the samples shall be considered to be the property of USDA. 


 
4) All CWD diagnostics shall be performed by NVSL. Genetic testing of whole blood 


should be performed at an approved laboratory. 
 


5) If more than 10 percent of the animals in a whole herd test have insufficient 
follicles for diagnostic purposes, then those animals must be resampled until a 
minimum of 90 percent of the entire herd is successfully sampled. 
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6) All costs associated with sample collection, genetic testing, and diagnostic 
testing are the responsibility of the herd owner. 


 
7) The loss of any animal, function, or part of an animal that could arise as a result 


of handling or sample collection associated with this agreement shall be borne by 
the herd owner and not by the State or USDA. 


 
8) Any method of chemical restraint used for testing shall be performed or 


administered by a licensed accredited veterinarian approved by the State and 
USDA. 


 
9) The herd owner agrees to be in, and remain in, compliance with the terms of the 


State CWD HCP, and continue to maintain appropriate licensure with the State. 
In addition, any animal 6 months of age or older, that dies during the period of 
the herd plan, must be made available for sample collection. 


 
10) If a positive result is found on rectal biopsy, the herd will remain under quarantine 


and will be designated a CWD-positive herd. 
 


11) Notwithstanding paragraph 9, if the herd is negative on both whole herd tests, the 
State and USDA will evaluate the test results and agreement compliance for 
quarantine release. If the herd has remained in compliance with all terms of the 
herd plan, the quarantine will be released. 
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Appendix III: CWD Epidemiology Investigation 
and Report Templates 


Preliminary Epidemiology Report Worksheet 
 


APHIS requests that States provide the following preliminary information to APHIS 
within 7 business days of NVSL confirmation of a CWD-positive animal in a newly 
identified CWD-positive herd. APHIS may request clarification or additional information 
on CWD-positive herds as needed for risk assessments, indemnity requests, or other 
reasons. Submit the completed worksheet to: VS.SP.Cervid.Health@aphis.usda.gov 


 


State County  Herd    


Owner     


Please complete one form for each CWD-positive herd that you have identified in 


your State. 


Index Case (defined as the first positive case identified in a herd) Check if traced 


from another positive herd 


1. Age at the time of death/euthanasia?  Yr Mo 


2. Sex? M F 


3. Species?    


4. Was the index case a natural addition? or a purchased addition?  (check 


one) 


If natural addition, date of birth  /  /   
 


If purchased, date added to herd   /  /   
 


If purchased, from where? (herd/name) 
  (State) 


5. Date of death/euthanasia?  /  /   


6. Date CWD samples were taken?  /  /   


7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 


Y/N/Don’t know 


8. Obex test result? Positive Not detected Location Not sampled    


Lymph node test result? Positive Not detected  Location    


Not sampled    


   test result? Positive    Not detected    Location    


 


Genetics testing results?  @codon    @codon Not tested    



mailto:VS.SP.Cervid.Health@aphis.usda.gov
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Positive Premises (defined as the premises on which the index case resided at the 


time of diagnosis) 
 


1. Date cervid herd was established?   /  /   


2. Type of operation (check all that apply)? Breeding Hunting Other 


(If Other, specify type   ) 


3. Most recent known/reported captive cervid inventory at the time the index case 


was diagnosed: Date of inventory  / /   


 
Cervid Herd Inventory at the Time of Index Case Diagnosis 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 


4. Total size of the area where captive cervids were held? acres 


5. Size of the enclosure where the index case was held? acres 


6. Were animals from the index herd housed on more than one location? 


Y/N/Don’t know 


If yes, please explain 
 


7. Was the premises double-fenced at the time the index case was diagnosed? 


Y/N/Don’t know 


8. Is equipment or vehicles shared by other premises?  


9. If it is a breeding operation, is sexed semen, AI, or embryo transfer used? 


10. Was/Were the animal/s bottle fed? 


11. Was the premises managed as a closed herd at the time of diagnosis? 


Y/N/Don’t know 


If yes, for what length of time prior to the index case diagnosis? Yr Mo 


If the herd was not managed as a closed herd, how many other herds were 


cervids sourced from in the 5-year period prior to the index case diagnosis? 


In-State sources # of premises    


Out-of-State sources # of premises    


# of animals    


# of animals    
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(Please include any known details of sources)How many other herds were 


cervids moved to in the 5-year period prior to the index case diagnosis? 
 


In-State departures # of premises    


Out-of-State departures # of premises    


# of animals    


# of animals    
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(Please include any known details of departures) 


 
12. Were any ancillary businesses associated with the positive premises? (e.g. urine 


collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 


(If Yes, specify type(s)) 


  ) 


13. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 


that the index case was diagnosed? Y/N If yes, date of enrollment? 


  /  /   


If yes, was the herd in compliance with the requirements of the HCP at the time 


the index case was diagnosed? Y/N/Don’t know 


If the herd was not in HCP compliance at the time the index case was diagnosed, 


please explain: 
 


14. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 


15. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in other captive cervids? Y/N/Don’t 


know 


Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 


16. What is the wild cervid population density outside of the positive premises? 


17. Any other known risk factors or important information regarding the positive 


herd?  


Final Epidemiology Report Worksheet 


 
A final report of the epidemiological investigation is required for all HCP-enrolled CWD- 
infected herds and for all herds that receive APHIS indemnity funds. Ideally, States will 
submit final epidemiology reports from all CWD-positive herds to facilitate future disease 
mitigation efforts. States should submit the final report for CWD-positive herds as part of 
their annual HCP report. 


 
State County  Herd    


Owner     


Please complete one form for each CWD-positive herd that you have identified in 


your State. 


Index Case (defined as the first positive case in a herd) Check if traced from 
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another positive herd 


1. Age at the time of death/euthanasia?  Yr Mo 


2. Sex? M F 


3. Species?    


4. Was the index case a natural addition? or a purchased addition?    


(check one) If natural addition, date of birth  /  /  


If purchased, date added to herd   /  /   


If purchased, from where?  (herd/name) 


   (state) 


5. Date of death/euthanasia?  /  /   


6. Date CWD samples were taken?  /  /   


7. Was the index case exhibiting clinical signs at the time of death/euthanasia? 


Y/N/Don’t know 


8. Obex test result? Positive Not detected Location Not sampled    


Lymph node test result? Positive Not detected Location    


Not sampled    


   test result? Positive    Not detected    Location    


Genetics testing results?  @codon    @codon Not tested    
 


Positive Premises (defined as the premises on which the index case resided at the 


time of diagnosis) 
 


1. Date cervid herd was established?   /  /   


2. Type of operation (check all that apply)? Breeding Hunting Other 


(If Other, specify type   ) 







Chronic Wasting Disease Program Standards 
 


62  


3. Most recent known/reported captive cervid inventory at the time the index case 


was diagnosed: Date of inventory  / /   


 
Cervid Herd Inventory at the Time of Index Case Diagnosis 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 
4. Total size of the area where captive cervids were held? acres 


5. Size of the enclosure where the index case was held? acres 


6. Were animals from the index herd housed on more than one location? 


Y/N/Don’t know 


If yes, please explain 
 


7. Was the premises double-fenced at the time the index case was diagnosed? 


Y/N/Don’t know 


8. Was the premises managed as a closed herd at the time of diagnosis? 


Y/N/Don’t know 


If yes, for what length of time prior to the index case diagnosis? Yr Mo 


If the herd was not managed as a closed herd, 


How many other herds were cervids sourced from in the 5-year period prior to 


the index case diagnosis? 


In-State sources # of premises    


Out-of-State sources # of premises    


# of animals    


# of animals  _ 


 


(Please include any known details of sources) 


 


 


 
How many other herds were cervids moved to in the 5-year period prior to the 


index case diagnosis? 


In-State departures # of premises    


Out-of-State departures # of premises    


# of animals    


# of animals    
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(Please include any known details of departures) 


 


 


 


9. Were any ancillary businesses associated with the positive premises? (e.g. urine 


collection, taxidermy, wildlife rehabilitation, fawn raising)? Y/N/Don’t know 


(If Yes, specify type(s)) 
 


10. Was the index herd enrolled in a Herd Certification Program (HCP) at the time 


that the index case was diagnosed? Y/N 


If yes, date of enrollment?  /  /   


If yes, was the herd in compliance with the requirements of the HCP at the time 


the index case was diagnosed? Y/N/Don’t know 


If the herd was not in HCP compliance at the time the index case was diagnosed, 


please explain: 
 


11. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in wildlife?   Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in wildlife? Y/N/Don’t know 


12. At the time that the index case was diagnosed, was the index herd located: 


Within 10 miles of known CWD positives in other captive cervids? 


Y/N/Don’t know 


Between 11 and 50 miles of known CWD positives in other captive cervids? 
Y/N/Don’t know 


13. What is the wild cervid population density outside of the positive premises? 


14. Was this herd depopulated? Y/N 


If yes, date of depopulation?   /  /   


If no, date quarantined?   /  /   


15. If this herd was depopulated, inventory at the time of depopulation: 


Date of inventory  / /   


Check box if same as inventory listed in item 12 above: 
 
 


Cervid Herd Inventory at the Time of Depopulation 


 


 
Species 


1 year old and over Under 1 year old Total 


Inventory  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      
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Other 


(  ) 


     


 


CWD Test results from the depopulated inventory (rows below should add up to 
total inventory in item above): 
Obex test results? #Positive    
#Not sampled    


#Not detected    #Location    


Lymph node test result? #Positive    
#Not sampled    


   test result? #Positive    
#Not sampled    


#Not detected    


 


#Not detected    


#Location    


 


#Location    


 


16. Did any cervids die prior to depopulation of the herd or while the herd was being 
held under quarantine (including euthanasia deaths)? Y/N/Don’t know 
If yes, how many? (please complete the following table): 


 
Number of Cervids that Died or were Euthanized Prior to Depopulation or While 


Held under Quarantine 


 


 
Species 


1 year old and over Under 1 year old  
Total  


Males 


 


Females 


 


Males 


 


Females 


Elk      


White-tailed deer      


Other 


(  ) 


     


 


CWD Test results (rows below should sum to total above): 
Obex test results? #Positive  
sampled    


#Not detected    #Location    #Not 


Lymph node test result? #Positive    
#Not sampled    
   test result? #Positive    
#Not sampled    


#Not detected    
 


#Not detected    


#Location    
 


#Location    
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17. For all CWD POSITIVE cervids (TOTAL herd numbers) that died or were 


euthanized following the index case diagnosis (during depopulation or otherwise 


AND including the index case), please provide: 


a. TOTAL number of CWD-positive animals:    


b. Of the total number of CWD-positive animals above, how many were: 


0-24 months of age? :    


25-48 months of age? :     


49+ months of age? :    


c. Total number of positive males:    


d. Total number of positive females:    


e. Were all positives the same species? Yes / No 


If no, please provide the total number of positive: 


Elk White-tailed deer Other (  )    


f. Total number of positive natural additions:    


g. Total number of positive purchased additions:    


Were all positive purchased animals from the same place? Yes/No 


1. If yes, total number of animals purchased?    
From herd in State     


2. If no, number of facilities from which positive animals were purchased? 
 


Provide number of animals purchased from each herd and the State of 
origin    


h. Total number of animals showing clinical signs at time of death: 
 


i. Genetics testing results on positives? Y/N/Don’t know 


If yes (WTD), # GG @ codon 96?    


# SS @ codon 96?    


# GS @ codon 96?  _ 


If yes (Elk), # LL @ codon 132?    


# MM @ codon 132?    


# LM @ codon 132?    
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18. How many CWD-exposed cervids were identified in the 


epidemiological investigation? 


In-State traces #   Out-of-State traces #    


Check box if unable to trace due to poor records, etc. 
 


How many of the identified CWD-exposed cervids were tested for CWD?    
Were any exposed cervids diagnosed as positive for CWD? Y/N/Don’t know If 
yes, how many were diagnosed as positive for CWD?    


 


For the most recent years prior to the index case being diagnosed, please 


provide: 
 


Number of 


Years Prior 


to CWD 


Index Case 


Diagnosis 


Reported 


Inventory 


# Sold or 


Transferred 


from Herd 


#Purchases 


(or Other 


Non-Natural 


Additions) 


#Slaughtered 


and/or 


Hunter 


Harvested 


(and # CWD 


sampled) 


# Natural 


Deaths 


(and # 


CWD 


Sampled) 


#Valid 
Reported 
CWD Test 
Results 
(i.e. do not 


count 


location or 


untestable 


results) 


1 Year Prior    (  ) (  )  


2 Yrs. Prior    (  ) (  )  


3 Yrs. Prior    (  ) (  )  


4 Yrs. Prior    (  ) (  )  


5 Yrs. Prior    (  ) (  )  


 
Please include a copy of any epidemiological reports conducted on this herd and copies 


of any lab test results or other pertinent findings. 







Chronic Wasting Disease Program Standards 
 


67  


Appendix IV: Biosecurity and Decontamination 
Procedures for Farmed Cervid Facilities 


Chronic wasting disease (CWD) is an infectious disease of cervids that can be 
transmitted directly, animal to animal, and indirectly via contact with the environment 
and objects within it. The time between CWD exposure, proliferation in the body, and 
shedding in excreta (saliva, urine, feces, and blood) has yet to be definitively 
determined in cervids. However, studies using highly sensitive amplification assays 
have shown that infectious material is shed into the environment via these pathways at 
levels sufficient to cause significant site contamination over time. Once in the 
environment, prions are highly persistent, and can remain a source of CWD exposure 
for extended periods of time. Studies with scrapie in sheep suggest long environmental 
persistence times, greater than 10 years. Because of these factors it is prudent to use 
basic biosecurity practices, and attempt to decontaminate objects and equipment that 
may have become contaminated. There are currently no means available to 
decontaminate soil. 


 
The recommended decontaminated procedures outlined below are believed to reduce 
the overall CWD burden on objects and equipment on a site. These recommended 
procedures may change as new scientific information becomes available. 


 
1) Biosecurity: General Principles and Approach 


 
Biosecurity refers to measures or management practices taken to try to stop the 
spread of harmful biological agents. Although not guaranteed to prevent disease 
spread, the following suggested measures are believed to reduce potential exposure 
of captive cervids to CWD and other infectious diseases: 


 
A. Direct Contact: Contact with cervids and other wildlife 


 
1. Monitor and maintain perimeter fences. Repair holes and washouts to prevent 


the entry of wildlife. 
 


2. Place feeders away from perimeter fences as to not attract wild cervids to the 
fenceline where direct contact can occur between wild and captive cervids. 


 
3. Reduce or eliminate forage immediately outside the perimeter fence to make 


fence lines less attractive to wild and captive cervids. 
 


4. Consider installing a strand of electric fence along perimeter fences to 
discourage contact between captive and wild cervids. 


 
5. If wild birds are a problem at feeders or waterers consult State wildlife 


agencies to develop deterrent strategies. 







Chronic Wasting Disease Program Standards 
 


68  


6. Remove dead animals from the landscape as soon as they are discovered. 
Do not form carcass or “dead” piles to dispose of dead animals. The 
carcasses attract scavengers, which can translocate infectious agents. See 
section B of this document for proper disposal methods. 


 
B. Indirect Contact: Contact with potentially contaminated objects or materials 


 
1. Store feed and hay so it is not accessible to wild cervids. 


 
2. Personnel working on the site should have designated boots and outerwear 


that are not worn elsewhere. 
 


3. Delivery vehicles and transport vehicles should be cleaned and 
decontaminated before and after going onto the site. Instructions for 
decontamination can be found below. 


 


4. Producer vehicles such as cars, trucks, transport vehicles, tractors, skid 
loaders, and ATVs should be cleaned and disinfected prior to, and after, use 
on other sites (see recommended procedures in section 2.A. below). A 
pressure washer is useful to remove mud and feces from wheels and 
equipment prior to decontamination. 


 
5. Ideally all veterinary supplies and equipment should be disposable. If that is 


not possible, great care should be taken to try to decontaminate instruments 
between animals and herds.   


 
6. Equipment (feeders, water troughs, chutes, buckets, antler removal 


equipment, bolus guns, multiple-dose syringes, etc) should not be shared 
between herds. 


 
7. Do not bring cervid carcasses, tissues, or byproducts onto the sites where 


direct or indirect contact with the cervids, or their associated equipment, 
could occur. 


 
2) Decontamination: Principles and Approach 


 
The recommended decontamination procedures outlined below are believed to 
reduce the overall CWD burden on objects and equipment on a site with known 
CWD contamination. Decontamination procedures are directed at items and 
locations within the facility most likely to harbor the agent. Areas where CWD- 
positive animals have resided will be the most contaminated. These areas should be 
evaluated by: 


 
A. Assessing the facility in detail to document areas of animal congregation or 


particular movement patterns. 
 


B. Characterizing the entire facility in terms of concentration of animals over time. 
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This includes identification of fence lines (past and present), pens, corrals or 
handling facilities, watering and feeding areas (including natural water sources), 


points of concentration in a landscape (i.e. sheltered areas, woodlots etc.), 
drainage areas, and calving areas. 


 
C. Identifying where known positive animals resided relative to the areas of animal 


concentration. 
 


3) Recommended Procedures for Decontamination of Premises and Associated 
Equipment 


 
A. Pastures 


 
Small pastures where CWD-positive animals have resided or particular areas in a 
pasture where animals are known to have congregated may be treated as 
follows: 


 


1. If practical, till soil under or do not use area to graze CWD-susceptible 
animals. 


 
2. Organic material (hay, accumulations of manure, etc.) in congregation areas 


should be buried. Congregation areas include animal shelters, feeding 
grounds, and water sources (if applicable). 


 
B. Dry Lot 


 
Where CWD-positive animals have been held should be treated as follows:  


 
1. Remove organic materials (manure, feed, bedding, and other organic 


material). This material may be buried deeply onsite in areas not accessed by 
farmed or wild animals, incinerated, or digested by alkaline hydrolysis. 
Composting may be used to reduce the volume of organic materials. 
Composted material should be buried deeply, incinerated, or digested by 
alkaline hydrolysis after composting is complete. Composting alone does not 
inactivate prions. 


 
2. In addition, as recommended in Scrapie policy guidance removal of the top 1 


to 2 inches of soil may help to reduce surface contamination. The soil 
removed may be buried deeply or incinerated. 


 


C. Earth Surfaces Inside Structures 
 


1. Remove and dispose of the organic material as described for dry lot. 
 


2. When practical, remove the top 1 to 2 inches of soil to help reduce surface 
contamination. Bury the removed material in areas not accessed by farmed or 
wild cervids. 
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D. Non-earth Surfaces 
 


Cement floors, wood, metal, tools, equipment, instruments, grain feeders, hay 
feeders, panels, chutes, working facilities, transport vehicles, skid loaders, and 
ATVs may be treated as follows: 


 
1. Remove all organic material and deeply bury the removed material onsite in 


areas not accessed by farmed or wild cervids. 
 


2. Clean and wash surfaces of items using hot water and detergent to remove 
dirt and debris. A high- pressure washer after initial manual removal of 
organic debris and cleaning surfaces is recommended for thorough 
cleaning of large equipment items. 


 
3. Allow all surfaces, tools, and equipment to dry completely before disinfecting 


using the following suggested methods below for clean dry surfaces: 
 


E. To Clean Dry Surfaces: 
 


1. Apply a solution of 2 percent available chlorine (equivalent to approximately 
20,000 ppm available chlorine at room temperature (at least 18.3° C [65° F]) 
for 1 hour of wet contact time. This can be achieved by mixing 50 ounces [6 
1/4 cups] of household bleach (sodium hypochlorite) with enough water (78 
ounces or 9¾ cups) to make 1 gallon of solution. Rinse to remove solution 
after 1 hour. Multiple applications may be required to ensure the 1 hour 
contact time. Due to variations in chlorine bleach concentrations, care must 
be taken to verify that the minimum of 20,000 ppm is achieved.If chlorine 
bleach is not available, a 1 molar or 4 percent sodium hydroxide (5 ounces 
sodium hydroxide dissolved in 1 gallon of water) solution may be used at 
room temperature (at least 18.3° C [65° F]) for at least 1 hour of wet contact 
time. Rinse to remove solution after 1 hour. Multiple applications may be 
required to insure the 1 hour contact time. 


 
2. Synonyms for sodium hydroxide (NaOH) are caustic soda, soda lye, and 


sodium hydrate. Sodium hydroxide is a white, brittle solid that dissolves 
readily in water to form a strong alkaline and caustic solution and is used as 
an alkalinizing agent. Sodium hydroxide is very caustic and in solution is 
extremely corrosive. For environmental reasons, only use this disinfection 
method when the preceding method is not available. 


 


4) Restocking 
 


Generally, restocking with CWD-susceptible species is not recommended. If 
restocking with CWD susceptible species occurs, then additional biosecurity 
practices such as additional fencing or other barriers to minimize CWD exposure 
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should be considered. Cervid herds should immediately enroll in the Approved 
State CWD HCP. All mortalities 12 months of age or older must be reported, 
investigated, and CWD tested. 


 
5) Decontamination Safety Precautions 


 
Professional judgment should be exercised in the choice and use of disinfectants. All 
disinfectants are hazardous to humans, animals, and the environment in varying 
degrees. Label directions should be carefully read and followed. If corrosive 
disinfectants are used directly on metal items, the items must be thoroughly rinsed 
with fresh water to minimize damage. 


 
Disinfectants, especially in concentrated form, may irritate the skin, eyes, and 
respiratory systems. Protective equipment such as coveralls, rubber boots, rubber 
gloves, masks, or respirators as well as eye protection should be worn while mixing 
and applying disinfectants. If areas of the body are exposed directly to a disinfectant, 
they should be washed thoroughly with water. Any employee should notify his or her 
supervisor if excessive human or animal exposure to disinfectants occurs or if there 
is an accidental release into the environment. 


 
6) Required Reporting of Bleach and Lye Use 


 
The EPA requires reporting of bleach and lye use in the environment. To fulfill this 
reporting obligation, APHIS and/or State officials are requested to contact the Cervid 
Health Team to report the amounts of bleach and lye that were used. 
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Appendix V: Sample Collection 


Herd owners are responsible for notifying State representative when animals require 
sampling and for refrigerating the head for sampling. 


 
Instructions for Veterinarians and Certified CWD Sample Collectors 


 
1) Safety Precautions 


 
The collector should take the following safety precautions to minimize exposure to 
pathogens: 


 
A. Wear personal protective equipment (PPE) at all times. (See Section 2 below.) 


 
B. Cover cuts, abrasions, and wounds with waterproof dressing if not covered by 


PPE. 
 


C. Wear gloves while handling specimens and formalin. Optionally, use face and 
respiratory protection, including a well-fitted respiratory mask and face shield or 
goggles to protect from infective droplets or tissue particles. 


 


D. Use 10 percent neutral buffered formalin in a well-ventilated area. 
 


E. Take steps to avoid creating aerosols, splashes, and dusts. 
 


F. Wash hands and exposed skin following collection procedures. 
 


G. Wash and disinfect protective clothing and equipment thoroughly after use. Use 
equal parts bleach and water to make 1 gallon of disinfectant solution; this 
solution needs have a wet contact time of 1 hour to be effective. This may require 
multiple applications. It is best if disposable items are used and then discarded 
after use. 


 
H. If rabies is suspected, do not proceed with any tissue collection. Instead, contact 


the approved laboratory for instructions on submission of the entire head to the 
laboratory for rabies testing. After rabies testing is completed, the laboratory will 
proceed with CWD sampling on rabies-negative brains. 


 
2) Personal Protective Equipment 


 


Personal protective equipment (PPE) is designed to minimize exposure to pathogens 
while collecting samples. 


 
The Occupational Safety and Health Administration defines PPE as “specialized 
clothing or equipment worn by employees for protection against health and safety 
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hazards.” PPE is designed to protect many parts of the body (i.e., eyes, head, face, 
hands, feet, and ears). 


 
PPE is selected based on the environment, physical hazards, and ability to complete 
the task, and is a balance between protection and comfort and should protect an 
individual from the physical hazards of the collection environment while allowing the 
individual to comfortably collect specimens. The following PPE is recommended for the 
collection of CWD specimens, particularly during post-mortem collections: 


 
A. Skin Protection 


 
Protect your skin from contact with fluids during specimen collection. Wear 
waterproof coveralls, preferably disposable, or coveralls with a waterproof apron 
and forearm protectors. 


 


B. Eye and Face Protection 
 


Protect your eyes and face from any aerosols, splashes, or dusts that may be 
created while collecting specimens. Eye protection includes safety glasses, 
safety goggles, or a face shield. 


 
C. Hand Protection/Gloves 


 
1. Wear metal or mesh gloves. A cut-resistant glove (Hantover, Koch, or 


Packer) on the hand that is not holding the knife is recommended. Find a cut-
resistant glove that fits against your skin and then wear a rubber glove on top 
of it. 


 
2. Wear latex or nitrile examination gloves or thick rubber gloves on the hand 


holding the knife. 
 


D. Foot Protection 
 


Protect your feet from injuries or exposure, such as spills or splashes, by using 
rubber boots. 


 
E. Respiratory Protection 


 


Face masks or respirators are recommended if the environment includes 
aerosols, splashing, or flying debris as may be encountered with certain methods 
of brain removal or tissue handling. Zoonotic diseases such as rabies and listeria 
may be present in the carcass during CWD collection. 


 
3) Paperwork to be Included with Diagnostic Tissue Submission 


 
Accurately complete the specimen collection form (VS Form 10-4 or electronic 10-4, or 
equivalent submission form). Note: Complete VS Form 10-4 with the approval of the 
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State official or accredited veterinarian who will in turn obtain the approval of the 
Assistant Director. A link to VS Form 10-4 can be found in in Appendix I. 


 
Suspect and presumptive-positive animals should be submitted on separate VS Form 
10-4s from routine surveillance samples and shipped promptly to allow NVSL to 
prioritize testing these cases. 


 
A. Indicate the reason for submission: Routine herd surveillance, exposed animal, 


suspect herd/animal. 
 


B. Indicate whether the animal was exhibiting clinical signs. If the animal exhibited 
clinical signs, list the signs in the Additional Data Section of the VS Form 10-4 or 
equivalent form. 


 
4) Document the Following: 


 


A. Herd identification, species, breed, and sex of animal. 
 


B. Information from all ID devices, tattoos, and any brands on the animal. 
 


C. Age of animal based on owner records. 
 


5) Make Four Copies of the Completed VS Form 10-4 or Equivalent Form: 
 


A. One for your files (submitter’s copy), 
 


B. One for the animal owner or collection site, 
 


C. One for the VS District Office, and 
 


D. One to be submitted with the specimen. 
 


6) Paperwork to be Included with Blood Samples for Codon 96 Genetic Analysis 
with Ante-mortem Testing of Herds that Contain or Contained CWD-Exposed 
Animals 


 
Blood samples collected with ante-mortem diagnostic assays must be sent to an 
approved genotyping laboratory (see Title 9, Code of Federal Regulations (9 CFR) 
section 54.11 – Approval of laboratories to run official scrapie tests and official genotype 
tests (9 CFR 54.11). Contact the laboratory in advance for submission forms and proper 
tissue collection and shipping protocols. 


 
7) Sample Quality 


 
All samples should be collected and submitted to the lab irrespective of the state of 
autolysis. Approved labs should evaluate the condition of the autolyzed samples to 
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determine if the samples are of sufficient quality to be reliably tested or if the samples 
should be sent directly to NVSL. 


 
Laboratory diagnosticians will determine the suitability of the samples for CWD testing 
with guidance from NVSL as necessary. Any concerns for sample quality and suitability, 
and subsequent interpretation of test results, will be discussed on a case-by-case basis 
with the Approved State CWD HCP Official and APHIS. 


 
8) Sample Labeling 


 
A. Properly label all specimen collection containers. The information on the label 


provides detailed information to the laboratory regarding the specimens. The 
sample number or sample bar code on the container must be the same as on the 
completed VS Form 10-4 (or equivalent form). 


 
B. Clearly label both the top and the sides of the sample container. Identify the 


sample by using a permanent marker, or affixing a bar code label (if available), or 
other printed label. 


 


C. Verify that the sample number that appears on the top and side of the sample 
container is the same as VS Form 10-4. 


 
D. The side label should include the following: 


 
1. Date of collection. 


 
2. Producer name. 


 
3. Species. 


 
4. Type of specimen. 


 
5. Official animal ID number. 


 
6. Sample ID number (number assigned to this sample on the VS Form 10-4 or 


equivalent form). 
 


Correctly package specimens to meet Federal transportation guidelines. For 
Category B (UN3373) packaging and shipping details, contact the receiving 
laboratory, or NVSL. 


 
Ensure that the package containing any fresh tissues for CWD testing will be 
shipped with ice packs for overnight delivery to the laboratory during normal 
business hours. 
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9) Tissue Specimens and Preservation 
 


Proper preservation and handling of specimens is critical to ensure accurate CWD test 
results. Specimens are submitted either formalin-fixed or fresh depending on the type 
of diagnostic test being used. It is recommended that samples be submitted for testing 
within 7 days of collection. 


 
A. Formalin-fixed specimens are used for immunohistochemistry (IHC) testing 


and histopathology. Submerge the specimen in 10 percent neutral buffered 
formalin (follow the guideline of 10 parts buffered formalin per 1 part specimen). 
Use a single container for each animal. Do not freeze the formalin-fixed 
specimens. 


 
B. Fresh tissue specimens are used for Western blot, the ELISA assay, and for 


DNA/genetic analysis. Fresh tissue specimens must be kept chilled. Ensure the 
sample container correctly lists all specimens included. Use a single container for 
each animal. 


 


C. Blood samples in EDTA tubes are required for codon 96 genotyping with 
approved antemortem diagnostic testing as described in a herd plan. Blood 
samples must be kept chilled. Ensure each tube is clearly marked with the animal 
ID number. 


 
Ship the chilled tissues overnight on ice packs. If dry ice is used, follow all additional 
shipping regulations associated with using dry ice. 


 
Additional samples may be requested by the State representative or APHIS officials, 
including samples requested for research. 


 
10) Post Mortem Tissue Specimens 


 
The obex and retropharyngeal lymph node should be collected regardless of sample 
condition (e.g. autolyzed, frozen, etc.) and submitted to the approved laboratory to 
comply with the routine herd surveillance requirement. APHIS strongly recommends 
that an eartag with a fresh piece of ear tissue attached be included with each sample 
that is submitted for CWD testing. 


 
Required tissues and preservation methods for post mortem diagnostics can be found in 
the table below. 
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Fixed: 
10% neutral buffered formalin 


(for histopathology, IHC 
testing) 


 


Fresh: 
Chilled or Frozen 


(for DNA, Western blot, ELISA 
testing) 


Tissues to be Submitted Tissues to be Submitted 


MRPLN. 
Half of each of the left and right 


lymph node 


MRPLN* 
Half of the left and right nodes 


Obex 
Obex with 1-2 cm brain stem 
(including the apex of the “V” in 
the obex) 


Obex* 
Obex with 1-2 cm brain stem 


Tonsils 
(optional) 


Tonsils 
(optional) 


N/A Skin Sample* 
Collect the official ID with a 
quarter-sized (aprox 1” x 1”) 
piece of tissue (ear, hide, etc.) 
attached to each device♦. This 
will allow DNA verification and/or 
genotyping if necessary.  
*Fresh samples from the same 
animal can be placed into the 
same bag.  


 


 


 


 


♦It is critical that consistent documentation and sample security ensure that the samples 
remain appropriately linked to the source animal from the time of sample collection to 
the end of the testing process. All specimen containers must be clearly and permanently 
marked to include official identification of the animal, name of owner, name of collecting 
official, and date. Laboratory tracking numbers must be included with all corresponding 
documents. If part of the ear cannot be removed (e.g., for taxidermy purposes), then a 
new identification tag could be affixed to the hide skin and recorded in the animal’s 
official record, and the tagged hide section submitted with the diagnostic specimens. 
This practice will also allow APHIS to conduct genotype testing associated with 
susceptibility to CWD (e.g., codon 96 testing in white-tailed deer) if the animal tests 
positive. 
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11) Ante-mortem Tissue Specimens - White-tailed Deer ONLY 
 


Ante-mortem sampling is done as part of a herd plan for CWD-exposed animals only. 
Required tissues and preservation methods for ante-mortem diagnostics can be found 
in the table below. All ante-mortem tissue and blood samples collected as part of herd 
plans in CWD-positive or exposed herds must be performed or directly monitored by a 
State animal health official (SAHO) or Veterinary Services (VS) representative to verify 
the identity of the animal, the tissues taken for biopsy, and the chain of custody of the 
biopsy and blood samples. 


 


Whole blood collection by a State or Federal veterinarian or a licensed accredited veterinarian is 
required for determining the genetic polymorphism at codon 96 in white- tailed deer. This 
polymorphism has a significant impact on CWD propagation and consequently detection, and is 
used to determine repeat sampling times. Blood samples are to be sent to an approved 
genotyping laboratory and the results reported to the Cervid Health Team. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


12) Collection Procedures for Post-Mortem MRPLN 
 


The post-mortem collection of the MRPLNs can be completed using several methods. 
However, these collection procedures describe the preferred methods to prevent 
inadvertent damage to the tissues during collection. 


 
A. The following equipment will help ensure proper specimen collection: 


 
1. Sharp boning knives. 


 
2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 


acceptable). 
 


 


Fixed: 
10% neutral buffered 


formalin 
(for histopathology, 


IHC testing 


 


Fresh: 
Chilled or Frozen 


(Avoid repeated 
freeze/thaw; for 
genotyping) 


Tissues to be Submitted Tissues to be Submitted 


MRPLN Biopsy 
2cm X 1cm X 1cm 
(at least 40 follicles 


required) 


Blood 
3-5 mL of whole blood in 


EDTA tube 


Rectal Biopsy 
1 cm x 1.5 cm 
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3. Brown-Adson or rat-tooth forceps. 
 


4. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 


5. Small hand nippers can be used on the hyoid bones or you may cut through 
at the soft cartilage of the joint using a knife. 


 
6. Sharp stainless steel scissors. 


 
B. MRLPN removal 


 


1. The MRPLNs are medial to the stylohyoid bones on the dorsolateral surface 
of the pharyngeal muscles and dorsal to the carotid artery. 


 
2. With the head positioned upside down, locate the esophagus and trachea in 


relation to the foramen magnum (FM). 
 


3. Lift the trachea and dissect muscles forward of the FM (rostrally). Locate the 
left and right medial retropharyngeal lymph nodes (MRPLN) halfway between 
each corner of the jaw bone and the FM, caudal to the nasopharynx, and 
deep to the salivary gland. Lymph node consistency is much firmer and 
rounder than the surrounding tissue. 


 
4. Remove each left and right medial RPLN and longitudinally incise each LN to 


confirm lymphoid tissue. 
 


For IHC testing: Place the medial RPLNs in the same formalin jar with the 
obex. 


 
For ELISA testing: Place the fresh medial RPLNs in labeled whirl-pak bags 
(do NOT use formalin). 


 
13) Collection Procedures for Ante-Mortem MRPLN 


 
A licensed, accredited, veterinarian must perform the sample collection as described in 
the herd plan. The accredited veterinarian must be monitored by a SAHO or VS 
representative to verify the identity of the animal, the tissues taken for biopsy, and the 
chain of custody of the biopsy and blood samples. 


 
A. Tissue Collection 


 
1. Anesthesia will be administered by a licensed accredited veterinarian or by 


personnel under the direct supervision of a licensed accredited veterinarian. 
 


2. All biopsy collections will be performed using aseptic procedures at the 
surgical site, including surgical gloves, masks, sterile instruments, and other 
aseptic techniques. 
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3. Surgical instruments must be sterilized according to prion-specific disinfection 


or be disposed of after each use. 
 


4. Biopsy – a single side or bilateral biopsy – may be performed. 
 


5. With the head positioned upside down, identify the medial retropharyngeal 
lymph node located between the larynx and the floor of the skull. If the lymph 
node is cut through the center an outer layer (the cortex) and an inner layer 
(the medulla) will be visible. The lymph node is about 1-2 cm diameter x 2-3 
cm long. 


 
6. The whole lymph node or a section of the lymph node is surgically removed. 


Typically a biopsy of approximately 2 cm x 1 cm x 1 cm will be large enough 


to meet or exceed the required 150 square millimeter of total surface area and 
40 total follicles when the biopsy is sectioned and examined microscopically. 


 
7. The incision is closed with absorbable sutures in a 2-3 layer closure. 


 
8. Place the biopsy in a jar of 10 percent neutral buffered formalin (10:1 ratio of 


formalin to tissue sample). 
 


9. Submit MRPLN biopsies collected from CWD-positive or -exposed herds 
directly to NVSL. 


 
14) Collection Procedures for Post-Mortem Obex (Via Foramen Magnum) 


 


A. The following equipment will help ensure proper specimen collection: 
 


1. Sharp boning knives. 
 


2. Disposable scalpel blades or disposable scalpels (a large scalpel blade is 
acceptable). 


 
3. Brown-Adson or rat-tooth forceps. 


 
4. Meat-cutting bone saw, hacksaw, or electric saw when brain removal is 


required. 
 


5. Disposable cutting surfaces such as cardboard, plastic, or Styrofoam. 
 


6. Small hand nippers can be used or you may cut through at the soft cartilage 
of the joint using a knife. 


 
7. Sharp stainless steel scissors. 


 
8. Brain stem/obex spoon, grapefruit knife, or other brain stem scoop. 
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B. Obex removal 


 


1. Incise the head of the animal at the atlanto-occipital joint (between skull and 
first vertebra). Cut behind the back of the ears and extend the cut around and 
through the front of the larynx. Sever the brain stem as far to the posterior as 
possible during the removal process. 


 
2. Position the head upside down (ventral side up). Locate the occipital condyles 


and foramen magnum (FM). Locate the brain stem inside the FM. Trim the 
dura mater around the brainstem and cut the attached cranial nerve trunks. 


3. Gently lift the brain stem with forceps and insert the spoon into the dorsal 
aspect of the FM between the brainstem and dorsal calvarium. 


 
4. Advance the spoon 2-3 inches rostrally until it contacts bone to sever the 


cerebellum. 
 


5. Reposition the spoon in the ventral aspect of the FM between the brainstem 
and the ventral calvarium. Advance the spoon until it contacts bone and 
transversely sever the brain stem. 


 
6. Remove the brain stem using the spoon and forceps. Examine to ensure the 


proper obex sample (bifurcation or “V”) is preserved. 
 


7. Further trim the brain stem section by making a transverse cut 3/4 inch in 
front of the “V” shape bifurcation and an equal distance behind the bifurcation 
for good fixation. 


 


For IHC testing: Place the trimmed obex and brainstem pieces in a jar of 10 
percent neutral buffered formalin (10:1 ratio of formalin to tissue sample). 


 
For ELISA testing: Place the fresh obex sample and trimmed pieces in a conical 
tube (do NOT use formalin). Samples should be placed individually in a labeled 
plastic bag and kept chilled or frozen. 


 
Including official animal identification with a quarter-sized (aprox 1” x 1”) piece of 
tissue (ear, hide, etc.) attached to each device provides verification of sample 
identity and material for DNA analysis, if needed. The owner may observe the 
sampling and labeling procedures to assure his or her sample is properly 
identified. 


 
15) Whole Head Submission 


 
Refrigerated heads may be shipped to an APHIS-approved CWD laboratory. Prior 
notification and approval is required from the laboratory before shipping whole heads. 
Owners must ensure that fresh samples or heads can be refrigerated over weekends 
and holidays prior to shipping. Heads should be double bagged and shipped with ice 



http://www.aphis.usda.gov/animal_health/lab_info_services/approved_labs.shtml
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packs overnight. Be sure to properly label shipment as biological specimens as per 
shipper requirements. 


 
Whole heads submitted to a laboratory by the owner must include: 


 
A. The owner’s name, address, and phone number. 


 
B. All animal IDs (official and herd). 


 
C. Age of animal. 


 


D. Sex of animal. 
 


E. Description of any observed clinical signs. 
 


16) Collection Procedures for Ante-Mortem Rectal Biopsy 
 


Collection of rectal biopsies is to be conducted only by trained State, Federal, or 
accredited veterinarians following the recommendations given below to avoid cross 
infection of animals, and to ensure sample quality. The accredited veterinarian must be 
monitored by a SAHO or VS representative to verify the identity of the animal, the 
tissues taken for biopsy, and the chain of custody of the biopsy and blood samples. 


 
CWD can be transmitted between animals through the use of contaminated 
instruments. Gloves and instruments must be changed between each animal. All 
instruments described below should be disposable. After use, instruments should be 
soaked in 1:1 bleach and water solution for 1 hour, then thrown away. 


 
A. The following equipment will help ensure proper sample collection: 


 
1. Nitrile gloves. 


 
2. Disposable toothed Adson forceps. 


 
3. Disposable curved Metzenbaum scissors. 


 
4. Disposable rectal speculum (an extra pair of hands also works). 


 
5. Obstetrical lubricant containing 2 percent lidocaine or 0.5 percent 


proparacaine. 
 


6. Individually labeled tissue cassettes with foam inserts, labeled with pencil, not 
marker or pen. 


 
7. Specimen collection containers with 10 percent buffered formalin. 


 
8. Head lamp. 







Chronic Wasting Disease Program Standards 
 


83  


 
B. Collection of biopsy sample: 


 
1. Animals need to be immobilized safely in a chute or chemically. 


 
2. The rectal speculum is put in place, or the rectum held open. 


 
3. The obstetrical lubricant with lidocaine is inserted approximately 10 cm into 


the rectum. 
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4. Five or more seconds after application of lubricant, pull the rectal epithelium 
away from the submucosa with forceps approximately 1 cm anterior to the 
mucocutaneous junction on the lateral wall (fig. 1A, B). Try to avoid sampling 
at 12 (tail) or 6 (feet) o’clock. Quickly snip an 1.5 cm X 1 cm biopsy. 


 
5. Place the biopsy mucosal side down on the one of the foam inserts in the 


tissue cassette, carefully spread the sample out, place the other foam insert 
on top, close the cassette, and drop the cassette into the labeled formalin 
sample container (fig.1C). 


 
6. Rectal biopsy samples collected from CWD-positive or -exposed herds must 


be sent to NVSL. 


 
 
 
 
 
 
 
 
 
 
 
 


A. 


 
 
 
 
 
 
 
 
 
 
 
 
 


B. 







Chronic Wasting Disease Program Standards 
 


85  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


C. 
 


Figure 1. Grasping of rectoanal mucosa-associated lymphoid tissue (A.) Collection 
of rectal biopsy (B.) Placement of rectal biopsy in tissue cassette (C.) Photos 
courtesy of Dr. Thomas Gidlewski. 


 
17)  Collection Procedures for Blood Sample with Ante-Mortem Testing of Herds 


that Contain or Contained CWD-Exposed Animals 
 


Whole EDTA blood collection is required for determining genetic polymorphisms at 
codon 96 in white-tailed deer together with ante-mortem diagnostic assays. Collection is 
only to be performed by a State or Federal veterinarian or a licensed, accredited 
veterinarian under the supervision of a State or Federal veterinarian. Polymorphism at 
codon 96 has a significant impact on CWD propagation, and consequently detection, 
and is used to determine intervals for sampling times in herds. 


 
A. Collection of blood sample: 


 
1. Animals need to be immobilized safely in a chute or chemically. 


 
2. 3-5 ml of blood is collected into a commercial EDTA blood tube (purple top 


tube), then immediately inverted several times to ensure mixing of EDTA and 
blood. 


 
3. Blood samples should be immediately placed in a cooler with ice or ice packs. 


 


4. Blood samples should be sent overnight with ice or ice packs, with the 
associated sample submission form, to an approved genotyping laboratory. 
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Appendix VI: Diagram for Response to a CWD- 
Positive Case 


 
The following diagram may be used to assist in response to a CWD-positive animal. All CWD-exposed 
cervids should be traced forward and back to include the 5 years since the exposure to the CWD-
positive animal occurred. 
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Appendix VII: Diagram for DNA Comparison Testing and 
Interpretation   
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Appendix VIII: Standard Operating Proceedure for 
Chronic Wasting Disease Sample Collection in Meat 
Processing Facilities 
 
1. Background 
 
The Chronic Wasting Disease (CWD) herd certification program requires that all animals sent to slaughter under 
the same ownership are sampled and tested for CWD.  Proper sample collection, submission and reporting of 
results ensures the integrity of the testing if animal disease tracing is required. Proper collection also ensures 
compliance with the herd certification program.  
 
2. Purpose 
 
The purpose of this document is to provide clarification on sampling, submission and reporting procedures for 
cervid CWD samples collected at meat processing facilities. Sample collection, sample shipping, and sample 
testing are the financial responsibility of the herd owner. Adherence to the process described below will improve 
reporting of results thereby reducing carcass retention time at meat processing facilities. This process should 
also provide proper documentation for compliance with the CWD herd certification program. 
 
 
3. Document Status  


 


This is a new document 


 


 


4. Authorities and References 


 


9 Code of Federal Regulations 81.2 


NAHLN Laboratories 


CWD Program Standards 


 


 


5. Advance Planning 
 


A. The herd owner should notify the processing facility with the proposed date and number of animals in 
advance. When possible, plan for a Monday or Tuesday processing day. 


B. The herd owner must identify and notify the Certified CWD Sample Collector or accredited veterinarian 
in advance. 


C. The processing facility management should notify on-site Federal or State food safety inspection 
personnel one week in advance. 


D. The Certified CWD Sample Collector or accredited veterinarian must secure and/or order sample 
collection equipment and shipping container at least one week in advance. Collection and shipping 
supplies are not provided by the National Veterinary Services Laboratory (NVSL). 


E. The Certified CWD Sample Collector or accredited veterinarian must identify an approved laboratory 
for sample submission.  



https://www.ecfr.gov/cgi-bin/text-idx?SID=e4aa87fe0e0e1e6791d6273b3b881e4b&mc=true&node=se9.1.81_12&rgn=div8

https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf

http://www.aphis.usda.gov/animalhealth/cervid
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F. The lab selected must be approved to conduct the ELISA test. A list of labs approved to conduct the 
CWD ELISA test can be found here: 
https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf 


G. The Certified CWD Sample Collector or accredited veterinarian must contact the NAHLN lab two 
weeks in advance to confirm test kits will be available on the scheduled sample collection date. 


 
 
6. Sample collection  
 


A. The ELISA test will be used for samples collected at slaughter. Required samples to be collected are 
the obex and half of both the left and right medial retropharyngeal lymph node. Samples for ELISA 
testing must be fresh rather than formalin fixed. Use a single sample container for each animal. Place 
the samples in conical tube or suitable container and apply black tape around the lid to prevent 
loosening during shipment. Place the sealed container in a plastic bag – preferably a zip-lock type bag.  
 


B. A side label, written or affixed, should be applied to each sample container   
                  Date of collection. 
                  Producer name 
                  Species 
                  Type of specimen 
          Sample number 
                  Official animal identification (ID) number: collection and recording of official  
                  identification is mandatory      
 


C. Collect all identification devices from the animal and submit with the sample. Collect the official ID with a 
quarter-sized (approximately 1” x 1”) piece of tissue (ear, hide, etc.) attached to each device. Submit 
this tissue fresh rather than formalin fixed. This will allow DNA verification and/or genotyping if 
necessary. 
 


D. Attach an ID device such as a numbered retain tag to the carcass that can be used to correlate to the 
lab report. In many situations, an FSIS gang tag can be applied to the carcass and corresponding tag 
can be listed on the submission form as identification. 


 
 
7. Laboratory submission form 


 
A. Complete a lab submission form for each producer. Describe clinical findings and history when 


applicable. The following information should be included on the submission form:: 
 


1) Ensure email address of submitter 


2) Type of test - CWD ELISA test 


3) A referral number should be applied as follows: 
            (State)(Collector’s initials)(6 digit date of collection)        
            Example OK-BRS-031218 


4) If the carcass or meat is being retained by FSIS pending results, enter RETAINED. Include 
email address of submitter.  


 
 


8. Sample shipping 
 
A. The submitter must contact the lab on the day of shipment.  



https://www.aphis.usda.gov/animal_health/nahln/downloads/cwd_lab_list.pdf
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B. Fill void area in the shipping container with paper towel when packing the sample. Include the laboratory 
submission form and ID devices in the shipping container with the sample. Include an ice pack in the 
shipping container to keep the sample cool. 


C. Samples should be shipped to NAHLN labs on Monday and Tuesday. This will allow processing of 
samples on Tuesday and Wednesday, respectively. 


D. Ship the samples using an overnight courier.  
E. Provide the lab with the tracking number from the courier air bill. 
F. Inform the lab that animals associated with samples are retained pending results. 


 
 
9. NAHLN Laboratory reporting 
 


A. The ELISA test will be used for samples collected at slaughter. 
B. To reduce retention time by FSIS, NAHLN labs are asked to report results within 2 business days of 


sample receipt. 
C. The test results will be reported by the NAHLN lab to the submitter via the email address provided on the 


submission form. 
 


 
10. Collector/Submitter reporting 
 
The submitter listed on the submission form shall provide a copy of the official results to on-site FSIS personnel 
and plant management immediately upon receipt. It is the responsibility of the submitter to obtain contact 
information for FSIS personnel and plant management. 
 
 
11. Inquiries 


 
Please direct any inquiries to:  
National Cervid CWD Disease Specialist  
USDA APHIS Veterinary Services  
Sheep, Goat, Cervid, and Equine Health Center  
VS.SP.Cervid.Health@aphis.usda.gov 
 



mailto:VS.SP.Cervid.Health@aphis.usda.gov
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We challenged reindeer by the intracranial route with the 
agent of chronic wasting disease sourced from white-tailed 
deer, mule deer, or elk and tested for horizontal transmis-
sion to naive reindeer. Reindeer were susceptible to chronic 
wasting disease regardless of source species. Horizontal 
transmission occurred through direct contact or indirectly 
through the environment.


Reindeer are susceptible to chronic wasting disease 
(CWD) after experimental oral challenge (1), and re-


cently, CWD was identified in a free-ranging reindeer in 
Norway (2,3). Horizontal transmission is the primary mode 
of CWD transmission in deer. Direct horizontal transmis-
sion occurs when naive animals are exposed to infectious 
excreta (i.e., saliva, urine, feces) during close contact with 
CWD-affected animals (reviewed in 4). Indirect horizon-
tal transmission occurs through exposure to environments 
contaminated with infectious material (e.g., excreta or de-
composed carcasses) (5,6).


The Eurasian reindeer (Rangifer tarandus tarandus) is 
closely related to the North American caribou (R. t. caribou, 
R. t. granti, R. t. groenlandicus). In North America, overlap-
ping geographic ranges of free-ranging populations of po-
tentially CWD-infected white-tailed deer (Odocoileus vir-
ginianus), mule deer (O. hemionus), or elk (Cervus elaphus 
nelsoni) present a risk for horizontal transmission to caribou. 
Exposure also could occur in farmed populations where con-
tact occurs between reindeer and captive and/or free-ranging 
CWD-affected cervids. We investigated the transmission of 
CWD from white-tailed deer, mule deer, or elk to reindeer 
through the intracranial route and assessed them for direct and 
indirect horizontal transmission to uninoculated sentinels.


The Study
In 2005, we challenged reindeer fawns from a farm in Alaska, 
USA, where CWD had never been reported, by intracranial  


inoculation (7) with pooled brain material from CWD-
affected elk from South Dakota (CWDelk), CWD-affected 
mule deer from Wyoming (CWDmd), or CWD from white-
tailed deer from Wisconsin combined with brain material 
from experimentally challenged white-tailed deer (CWDwtd)  
(Table 1; online Technical Appendix, http://wwwnc.cdc.
gov/EID/article/22/12/16-0635-Techapp1.pdf). Additional 
uninoculated fawns served as negative controls, controls for 
indirect transmission, and controls for direct transmission 
(Table 1; online Technical Appendix). We determined the 
prion protein gene (PRNP) genotype of each fawn (online 
Technical Appendix), and we tried to ensure that each PRNP 
genotype was present in each group (Table 2, http://wwwnc.
cdc.gov/EID/article/22/12/16-0635-T1.htm). Control rein-
deer were housed in the same barn as inoculated reindeer 
but in separate pens that prevented direct physical contact 
(i.e., nose-to-nose) between control and inoculated animals 
(online Technical Appendix Figure 1). Indirect and direct 
contact control groups were formed 25 months after intracra-
nially challenged reindeer were inoculated (online Technical 
Appendix Figure 1, panel B).


Clinical signs consistent with CWD were first ob-
served 20.9 months after inoculation (Table 2). Common 
clinical features included found dead without clinical signs 
noted, loss of body condition, recumbency, and lethargy 
(Table 2; online Technical Appendix).


At death, a full necropsy was performed on all rein-
deer. Two sets of tissue samples were collected: 1 set was 
fixed in 10% buffered formalin, embedded in paraffin wax, 
sectioned at 5 µm for microscopy examination after hema-
toxylin and eosin staining or immunohistochemical stain-
ing using primary antibody F99/96.7.1 (online Technical 
Appendix). A second set of tissues was frozen, and selected 
tissues were used for immunodetection of scrapie prion pro-
tein (PrPSc) by Western blot (brain tissue only) as described 
previously (7) but with some modifications, or an ELISA 
(brainstem and/or retropharyngeal lymph node) using a 
commercial kit (IDEXX HerdChek BSE-Scrapie Antigen 
ELISA; IDEXX, Westbrook, ME, USA) according to the 
manufacturers’ instructions (online Technical Appendix).


In the intracranially inoculated groups, when intercur-
rent deaths were excluded, reindeer with the NN138 poly-
morphism (reindeer nos. 2, 6, and 12) had the shortest sur-
vival times in each group (Table 2). Different inocula did 
not produce significantly different survival times (log-rank 
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test, p = 0.0931), but we observed differences in the amount 
of vacuolation and PrPSc in the brain at the clinical stages of 
disease in CWDwtd- and CWDelk-inoculated reindeer, com-
pared with CWDmd-inoculated reindeer (Table 2; online 
Technical Appendix). In the indirect contact animals, PrPSc 
was present in the brain but restricted to the dorsal motor 
nucleus of the vagus nerve and area postrema.


We observed different patterns of PrPSc deposition 
in the brain (Figure 1, panels A–D; online Technical Ap-
pendix), the most striking of which was dominated by ag-
gregated deposits of various sizes, including plaque-like 
deposits (Figure 1, panels A,B). This pattern was seen in 
reindeer with the NS138 NN176 (no. 8, CWDelk; no. 13, 
CWDmd) or SS138 DD176 (no. 4, CWDwtd) genotypes. 
With regard to immunoreactivity in the retina (Figure 1, 
panels E, F; online Technical Appendix), in 2 of 3 reindeer 
with aggregated deposits in the brain (nos. 8 and 13), ag-
gregated immunoreactivity also was observed in the inner 
plexiform layer of the retina (Figure 1, panel f).


Reindeer that were negative by immunohistochemical 
analysis in brain also were negative by Western blot and 
ELISA. Different Western blot migration patterns were ob-
served in PrPSc-positive animals (Figure 2), but we found 
no clear association between migration pattern and chal-
lenge group or PRNP genotype.


PrPSc was widespread in lymphoid tissues from most 
reindeer (Table 2; online Technical Appendix). Reindeer 
with the NS138 genotype had a significantly lower average 
percentage of lymphoid follicles positive than did reindeer 
with NN138 (analysis of variance, p = 0.003) or SS138 (p 
= 0.003) deer. Excluding intercurrent deaths, PrPSc was de-
tected in all 4 CWDwtd-challenged reindeer, all 5 CWDelk-
challenged reindeer, all 4 CWDmd-challenged reindeer, 
both indirect contact reindeer, and 2 of 4 direct contact 
reindeer (Table 2).


Conclusions
Potential sources of infectivity for direct contact animals 
include urine, feces, and saliva from their CWDwtd-chal-
lenged pen-mates, as has been shown for CWD-affected 
white-tailed deer (6,8,9). Pinpointing the source of infec-
tivity in the indirect contact group is more difficult. Infec-
tious prions can travel at least 30 m in airborne particulate 
(10), but because the negative control reindeer in the pen 
adjacent to the indirect contact reindeer did not become 
positive, a more direct route of transmission is likely in 
this case. Penning, feeding, and watering protocols were 
designed to prevent exposure of negative control and indi-
rect contact reindeer to potential infectivity on feed and wa-
ter buckets, bedding, or fencing (6,11). However, reindeer 
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Table 1. Animal data for reindeer (Rangifer tarandus tarandus) in a study of transmission of CWD* 
Group 
no./animal no.  


Genotype codon 
Infectivity source Exposure route 002 129 138 169 176 


1        
 1 MV SG NS MV NN CWDwtd Intracranial 
 2 VV GG NN VV NN CWDwtd Intracranial 
 3 VV GG NS VV ND CWDwtd Intracranial 
 4 VV GG NS VV NN CWDwtd Intracranial 
 5 MV SG SS MV ND CWDwtd Intracranial 
2        
 6 VV GG NN VV NN CWDelk Intracranial 
 7 MV SG NS MV NN CWDelk Intracranial 
 8 VV GG NS VV NN CWDelk Intracranial 
 9 VV GG NS VV ND CWDelk Intracranial 
 10 NA SG SS MV NN CWDelk Intracranial 
3        
 11 MV SG NS MV NN CWDmd Intracranial 
 12 VV GG NN VV NN CWDmd Intracranial 
 13 VV GG SS VV DD CWDmd Intracranial 
 14 MV SG SS MV NN CWDmd Intracranial 
 15 VV GG NS VV ND CWDmd Intracranial 
4 direct        
 16 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 17 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 18 VV GG NN VV NN Horizontal (CWDwtd) Cohoused with group 1 
 19 NA SG NS MV NN Horizontal (CWDwtd) Cohoused with group 1 
4 indirect        
 20 MM SS SS MM NN Horizontal (CWDmd) Housed adjacent to group 3 
 21 VV GG NN VV NN Horizontal (CWDmd) Housed adjacent to group 3 
4 neg. controls        
 22 VV GG NS VV NN NA NA 
 23 MV SG SS MV NN NA NA 
*CWD, chronic wasting disease; D, aspartic acid; G, glycine; horizontal, horizontal transmission; M, methionine; md, mule deer (Odocoileus hemionus); N, 
asparagine; NA, not applicable; neg., negative; S, serine; V, valine; wtd, white-tailed deer (Odocoileus virginianus). 
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might have had access to bedding from adjacent pens that 
had spread into the central alleyway.


During the 5-year course of this study, reindeer were 
moved between pens several times to maintain an optimal 
number of animals per pen (online Technical Appendix 
Figure 1). Prolonged persistence of prion infectivity in the 
natural environment has been documented for both CWD 
(2 years [5]) and scrapie (up to 16 years [12]). In addition, 
thorough cleaning and disinfection might not be sufficient 
to remove all infectivity from the environment, leading to 
persistence of infectivity under experimental housing con-
ditions (13).


In reindeer challenged orally with the agent of CWD, 
the SS138 genotype (serine/serine at PRNP codon 138) 
has been associated with susceptibility to disease and the 


NS138 (asparagine/serine) genotype with resistance (1). 
In the study we report, disease developed in reindeer with 
the NS138 genotype after intracranial inoculation, although 
the extent of lymphoreticular system involvement was sig-
nificantly lower than in NN138 and SS138 reindeer. The 
potential association of the NN138 polymorphism with 
shorter survival times is interesting. However, as with all 
potential genotype versus phenotype interactions, care 
should be taken not to over-interpret these results given the 
small group sizes and the large number of PRNP genotype 
groups in this study.


Our results demonstrate that reindeer are susceptible 
to the agent of CWD from white-tailed deer, mule deer, 
and elk sources after intracranial inoculation. Furthermore, 
naive reindeer are susceptible to the agent of CWD after 
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Figure 1. Immunohistochemical analysis for the prion protein showing scrapie prion protein (PrPSc) deposits in brains (A–D) and retinas 
(E, F) from reindeer (Rangifer tarandus tarandus) with chronic wasting disease. PrPSc immunodetection using the monoclonal antibody 
F99/97.6.1. A) Neocortex, showing prominent aggregated (open arrowheads) and plaque-like (arrows) deposits  in reindeer no. 4. Original 
magnification ×5. B) Cerebellum, showing particulate immunoreactivity and aggregated deposits (open arrowheads) in reindeer no. 4. Note 
absence of intraneuronal immunoreactivity in Purkinje cells (solid arrowheads). Original magnification ×10. C) Brainstem at the level of the 
obex, showing prominent linear (arrow) and perineuronal (solid arrowhead) immunoreactivity in the dorsal motor nucleus of the vagus nerve 
in reindeer no. 21. Original magnification ×5. D) Cerebellum, punctate immunoreactivity in the molecular and granular layers and white 
matter in reindeer no. 12. Original magnification ×5. E) Intraneuronal immunoreactivity in retinal ganglion cells (arrows), punctate deposits 
in the inner and outer plexiform layers, scattered intramicroglial deposits (solid arrowheads) in reindeer no. 12. Original magnification ×40. 
F) Particulate to coalescing deposits in the inner and outer plexiform layers (open arrowheads), intraneuronal immunoreactivity in retinal 
ganglion cells (arrows), and scattered intramicroglial deposits (solid arrowheads) in reindeer no. 13. Original magnification ×40.
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direct and indirect exposure to CWD-infected reindeer, 
suggesting a high potential for horizontal transmission of 
CWD within and between farmed and free-ranging rein-
deer (and caribou) populations.
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Figure 2. Western blot 
characterization of the inocula 
used to inoculate reindeer 
and brainstem samples from 
representative reindeer from 
each experimental group in 
study of chronic wasting disease 
transmission. Scrapie prion 
protein (PrPSc) immunodetection 
using the monoclonal antibody 
6H4. Positive Western 
blot results demonstrate a 3-band pattern (diglycosylated, highest; monoglycosylated, middle; and nonglycosylated, lowest) that 
is characteristic of prion diseases. Lanes: 1, biotinylated protein marker; 2 and 3, indirect contact reindeer (animals no. 20 and 21, 
respectively); 4 and 5, reindeer inoculated intracranially with CWDmd (animals no. 15 and 12 respectively); 6, CWDmd inoculum; 7, direct 
contact reindeer (no. 7, cohoused with CWDwtd-inoculated reindeer); 8, reindeer (no. 5) inoculated intracranially with CWDwtd; 9, CWDwtd 
inoculum; 10, reindeer (no. 10) inoculated intracranially with CWDelk; 11, CWDelk inoculum; 12, marker. CWD, chronic wasting disease; 
CWDelk, CWD-affected elk; CWDmd, CWD-affected mule deer; CWDwtd, CWD-affected white-tailed deer combined with brain material 
from experimentally challenged white-tailed deer.
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Lloyd Knight 


Rules Review Officer 


Idaho State Department of Agriculture 


PO Box 7249 


Boise, Idaho 83707 


 


May 5, 2021 


 


Dear Mr. Knight: 


I am writing on behalf of the Idaho Conservation League to provide comments and suggestions 


regarding the domestic cervidae rules administered by the Idaho Department of Agriculture.  ICL has 


been Idaho’s leading voice for conservation since 1973.  As Idaho's largest state-based conservation 


organization, we represent over 30,000 supporters, many of whom have a deep personal interest in 


protecting human health and the environment.  The Idaho Conservation League works to protect these 


values through public education, outreach, advocacy and policy development. 


I would like to thank ISDA for the opportunity to be involved in and comment on the domestic cervidae 


rulemaking process.  As you know, chronic wasting disease (CWD) is knocking on Idaho’s door with 


confirmed captive and wild cases in three of our neighboring states.  It is therefore imperative that 


Idaho take all possible steps to prevent or limit the spread of CWD within our borders. 


The most obvious need is to test all domestic cervidae greater than twelve months of age for CWD 


regardless of the cause of death.  This suggestion is consistent with numerous available scientific studies 


and recommendations that urge full testing as a means to detect and stomp out any “sparks” of CWD as 


early as possible. 


Additional comments and suggestions may be found in the attached comments.  I’m also submitting the 


enclosed scientific publications for consideration and to be included in the administrative record.  Please 


do not hesitate to reach out if you have any questions or comments. 


Sincerely, 


 
Brad Smith 


North Idaho Director
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Domestic cervidae rulemaking 
The Idaho Conservation League (ICL) would like to thank the Idaho State Department of Agriculture 


(ISDA) for opening a public negotiated rulemaking process regarding domestic cervidae.  As illustrated in 


the map below, chronic wasting disease (CWD) has been confirmed in both domestic and wild cervids in 


three of Idaho’s neighboring states.  ISDA must revise its rules governing domestic cervidae in order to 


limit the potential spread of CWD into the state where it will affect both domestic and wild populations 


of cervids.  Proposed changes are described below. 


 


Distribution of Chronic Wasting Disease in North America, updated December 17, 2020. (Credit: Bryan 


Richards, USGS National Wildlife Health Center). Available online at: 


https://www.usgs.gov/news/chronic-wasting-disease-can-science-save-our-dear-deer?qt-


news_science_products=1#qt-news_science_products 


Sec. 102. Perimeter Fence Requirements. 
The current rules regarding perimeter fencing found at IDAPA 02.04.19, Section 102 provide that fencing 


at domestic elk and fallow deer farms must be at least 8 feet high.  In contrast, the minimum fence 


height for domestic reindeer farms is 6 feet.  Fence height requirements for ALL domestic cervidae  
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farms should be brought into alignment, with a minimum height of at least 8 feet.  A uniform 


requirement of at least eight feet is necessary to prevent the ingress and egress of any wild or domestic 


cervid, regardless of species or origin.  A minimum height greater than 8 feet might be necessary in 


locations where a fence is installed perpendicular to a slope, thereby reducing the effective height of the 


fence on the uphill side. 


Domestic reindeer farms were not allowed in Idaho north of the Salmon River until recently.  The 


restriction north of the Salmon River was to prevent the spread of CWD to wild caribou.  The last wild 


caribou was captured from the Selkirk Recovery Zone in 2019 and relocated to a captive breeding facility 


in Revelstoke, British Columbia. 


The ultimate goal is to reintroduce caribou to the Selkirk Recovery Area.  As such, a secondary perimeter 


fence should be required at ALL domestic cervidae farms in Boundary and Bonner Counties where the 


Selkirk Caribou Recovery Area is located.  Citing Demarais et al. (2002), Fischer et al. (2011) note that 


secondary fencing requirements range from a minimum separation of 6.5 to 16 feet.  ISDA should 


choose a minimum separation of the inner and outer perimeter fences at domestic cervidae farms in 


Boundary and Bonner Counties that is within this range. 


Sec. 500. Domestic Cervidae Ranch Surveillance. 
The current rules at IDAPA 02.04.19, Section 500 provide that: 


Brain tissue from no less than ten percent (10%) of all domestic cervidae sixteen (16) months of 


age or older that are harvested on domestic cervidae ranches must be submitted for CWD testing 


annually.  If ten (10) or less cervids on a domestic cervidae ranch are harvested in a calendar 


year, at least one (1) testable brain sample must be submitted to meet the annual CWD 


surveillance requirement.  In addition to the tissue samples from the harvested domestic 


cervidae, brain tissue from one hundred percent (100%) of all domestic cervidae sixteen (16) 


months of age or older that die for any reason other than being harvested must also be 


submitted for CWD testing annually. 


The basis for the 10 percent testing standard for harvested cervidae is unclear.  In proposing any rule or 


portions of any rule, the director shall utilize the “best available peer reviewed science and supporting 


studies conducted in accordance with sound and objective scientific practices.”  Idaho Code 22-


101A(2)(a).  The 10 percent standard is not supported by the available scientific literature.  In fact, all of 


the studies that we reviewed encouraged testing ALL domestic cervidae for CWD regardless of the cause 


of death (e.g. Leiss et al. 2017, Bollinger at al. 2004, Salman 2003).  Complete testing is recommended in 


order to ensure early detection and eradication of CWD “sparks” (Bollinger et al. 2004).  We understand 


that a 100 percent testing requirement is burdensome to domestic cervidae farmers.  However, 100 


percent testing is consistent with available scientific publications and expert recommendations.  


Rigorous testing is necessary to not only protect wild cervidae but also the domestic cervidae industry 


from devastating outbreaks of CWD. 


ISDA may also wish to modify the rule to provide domestic cervidae ranchers with the option of 


providing brain tissue or lymphoid tissue for CWD testing.  In fact, Bollinger et al. (2004) notes that CWD 







Idaho Conservation League Comments 
2021 Domestic cervidae rulemaking 
Idaho State Department of Agriculture 
 


3 
 


prions accumulate early in lymph nodes, and therefore, lymphoid sampling allows for earlier detection 


of CWD. 


We also recommend testing all dead cervids over 12 months of age, regardless of the cause of death.  As 


pointed out by Leiss et al. (2017) this is consistent with the U.S. Department of Agriculture’s Herd 


Certification Program. 


Domestic reindeer are exempt from CWD testing under current rules.  ISDA proposes to remove this 


exemption.  ICL supports testing ALL domestic cervidae for CWD, regardless of species and cause of 


death.  Moore et al. (2016) found that reindeer are susceptible to CWD, and Leiss et al. (2017) suggests 


that the potential for the spread of CWD to wild caribou is high.  Therefore, removing this exemption is 


prudent.  


Stricter enforcement of testing and tracking of animals are also issues.  In some cases, domestic cervidae 


carcasses are left lying around on farms for far too long before an effort is made to locate, remove and 


test the carcass for CWD.  Domestic cervidae ranchers may not be able to reliably test carcasses that are 


in an advanced state of decomposition.  Therefore, rigorous tracking and testing of domestic cervidae 


both on site and in an ISDA database are critical to effective CWD surveillance and containment. 


Proposed Sec. 606. (Currently Sec. 607.). From Certified CWD Free Herd. 
The current rules require that all elk imported into Idaho shall originate from a herd that has been 


enrolled in a CWD monitoring program for at least 60 months and which has been determined to have 


certified CWD free cervid herd status by the animal health official of the state or province of origin. 


Additionally, there is an administrative order in effect that prohibits the import of elk from any domestic 


elk farm that is within 25 miles of a confirmed case of CWD in wild cervidae. 


At the April 21st negotiated rulemaking hearing, ISDA indicated that there are no available scientific 


publications regarding this topic.  However, the Michigan Department of Natural Resources (2017) 


drafted a useful summary of the regulations governing importation of domestic cervidae in both the 


United States and Canada.  The summary illustrates that the regulations regarding the importation of 


domestic cervidae from CWD endemic areas are literally and figuratively all over the map.  On one end 


of the spectrum, some states and provinces do not allow ANY cervids to be imported, and on the other 


end of the spectrum, there are no limits whatsoever.  In between, some states and provinces prohibit 


the importation of cervids from any county, region and/or state that is endemic for CWD; some have 


regulations that prohibit importation from endemic areas; some require that the state exporting the 


cervid be enrolled in an official CWD monitoring and certification program; some require that there has 


been no diagnosis of CWD in the originating herd nor any confirmed cases of CWD in wild cervids within 


a certain radius of the originating herd; and/or some require only that there has been no diagnosis of 


CWD in the originating herd or imported cervid. 


Fortunately, Idaho has thus far been spared from a CWD outbreak.  However, CWD is right on our 


doorstep.  It is therefore imperative that the state and ISDA take every precaution to prevent the spread 


of CWD into Idaho.  ISDA’s current administrative order may not be ideal for the domestic cervidae 


industry, but it is better than having an outbreak of CWD that devastates both wild and domestic herds 


in Idaho.  As such, we recommend that ISDA enter the existing administrative order as a proposed rule.
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Red Deer versus Elk Genetics 

Mitochondrial DNA testing has supported that red deer and elk are in fact two distinct species for almost 
20 years.  

Elk and red deer can have fertile offspring, often a strong indicator that two animals belong to the same 
species. There are also many differences between the two. Pregnant elk cows carry their calves for 20 
days longer than red deer hinds, while bull elk carry their antlers for 35 days longer than red deer stags. 
An average bull elk weighs 720 pounds, while a red deer stag averages just 400. And of course, the bugle 
of an elk is a very different experience from the roar of a red deer. 

The ability of the two species to produce fertile offspring has helped spawn controversy about red deer 
game farms. Along with the ethical issues involving the commercialization of wildlife, and concerns over 
disease, game farms can also compromise the genetic integrity of wild elk herds. If animals egress or 
ingress into a captive facility, as is sometimes the case, they can mate with wild elk creating a hybrid 
offspring that can threaten the purity of wild elk herds. 

There are two types of DNA testing; mitochondrial speciation and Single Tandem repeat or Single 
Nucleotide Polymorphisms (STR/SNP). 

Mitochondrial DNA speciation would need to have a 96% or higher similarity or sequence homology to 
Rocky Mtn. Elk (Cervus Canadensis) to be considered pure. 

STR/SNP speciation would have to have defined alleles that we only see with that species. You would 
need to have no presence of the Red Deer specific alleles present to call an animal pure or not a hybrid 
red deer/elk. 

Both tests need to be designed based on standard “pure” individuals. The STR/SNP analyses need to 
encompass a large enough populations to ensure that the loci or alleles being assessed are truly species 
specific. 

  



 

Comparative Study 
  
Mol Phylogenet Evol. 2002 Mar;22(3):342-56. 
 doi: 10.1006/mpev.2001.1065. 

A phylogenetic comparison of red deer and wapiti using 
mitochondrial DNA 

Renee O Polziehn 1, Curtis Strobeck 
Affiliations expand 

• PMID: 11884159 
• DOI: 10.1006/mpev.2001.1065 

Abstract 

A phylogeny was constructed for red deer/wapiti (Cervus elaphus) subspecies using 
sequence data from the control region of mitochondrial DNA (mtDNA). The tree was 
rooted using Cervus nippon (sika deer), Cervus albirostris (Thorold's white-lipped deer), 
and several Odocoileinae species. A division between the mtDNA haplotypes of red deer 
(European) and wapiti (Asian/North American) corresponds to subspecies found on 
opposite sides of the Himalayan Mountains and Gobi, which suggests wapiti should be 
reconsidered for the status of C. canadensis. Using parsimony and distance analysis, red 
deer and wapiti are derived from a single recent common ancestor, which is consistent 
with current taxonomy that recognizes the subspecies of Cervus elaphus as 
monophyletic group. However, maximum-likelihood analysis using weighted transitional 
substitutions caused red deer to form a sister group to sika deer (Cervus nippon) and 
wapiti. A phenetic comparison revealed wapiti also share more nucleotide similarities 
with sika deer, although approximately 5% sequence divergence separates wapiti, sika, 
and red deer. Phylogenetic evidence from the cytochrome b sequences corroborated 
observations from the control region. Observations from this study suggest that the 
species status of wapiti should be reinstated. 

(C)2002 Elsevier Science (USA). 
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CONSIDERING WEATHER-ENHANCED TRANSMISSION OF 
MENINGEAL WORM, PARELAPHOSTRONGYLUS TENUIS, 
AND MOOSE DECLINES

Murray W. Lankester

101-2001 Blue Jay Place, Courtenay, British Columbia, Canada V9N 4A8; Retired

ABSTRACT: The risk of meningeal worm (Parelaphostrongylus tenuis) infection in white-tailed 
deer (Odocoileus virginianus) and neurologic disease in moose (Alces alces) in eastern North 
America is influenced largely by the effects of weather on deer density and gastropod intermediate 
hosts. Frequent, easy winters result in high survival and density of deer with a large proportion of 
young animals that shed up to 3 x more P. tenuis larvae; both greatly increase the production of 
first-stage larvae. An early spring increases survival of shed larvae by reducing the timing mis-
match between the parasite’s “spring rise” and snow melt; larvae deposited into snow experience 
high mortality. A wetter and longer growing season with moderate temperatures increases the sur-
vival of first-stage larvae dispersed in soil, and the density, mobility, and frequency of infected 
gastropods, including the abundance of infective larvae in them. This weather-enhanced transmis-
sion further increases larval output by reducing the proportion of unproductive unisexual infections 
in deer. High production of larvae and optimal conditions for gastropods increase rates of transmis-
sion to co-habiting moose and the occurrence of neurologic disease which is dose-dependent. The 
density of infected deer at the northern limit of their range is typically limited by winter severity 
allowing coexistence of deer, moose, and parasite. However, as in Nova Scotia and northwestern 
Minnesota and adjoining regions, pronounced and prolonged moose declines associated with sus-
tained high deer densities and meningeal worm infection have occurred twice in the past 95 years. 
These two regions may be prone to extended periods of mild winters and longer, wetter growing 
seasons that ultimately enhance abundance and transmission of the meningeal worm implicated in 
moose population declines.

ALCES VOL. 54: 1–13 (2018)

Key words: weather, Parelaphostrongylus tenuis, meningeal worm, transmission, white-tailed deer, 
Alces, moose population declines, moose sickness.

Parelaphostrongylus tenuis is a com-
mon, but innocuous parasite of white-tailed 
deer (Odocoileus virginianus) throughout 
the eastern half of North America. It is 
important because it causes neurologic dis-
ease in moose (Alces alces) in northern for-
est habitat where the ranges of deer and 
moose overlap. Transmission involves a 
complex life cycle in which first-stage larvae 
are released to the external environment on 
deer faeces, and infect and develop in 

terrestrial gastropods which are subsequently 
ingested by cervids. The potential for weather 
to influence transmission rates of P. tenuis 
among deer and its importance to the health 
of moose have been increasingly docu-
mented (Peterson et al. 1996, Wasel et al. 
2003, Lankester 2010, Maskey et al. 2015).

Deer, moose, and the parasite can co- 
exist for extended periods (Whitlaw and 
Lankester 1994b, Dumont and Crete 1996) 
which partially explains why the hypothesis 
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that P. tenuis may be a primary cause of 
 pronounced and prolonged moose declines 
remains controversial (Lankester 2010). 
Such declines occurred in northern Minnesota 
in the late 1920s and 1930s, in Nova Scotia 
in the 1940s and 1950s, and again in these 
jurisdictions in the late 1980s – early 1990s 
(Benson 1958, Karns 1967, Anderson 1972, 
Whitlaw and Lankester 1994a, Lankester 
2001, Parker 2003, Beazley et al. 2006, 
Murray et al. 2006, Lankester 2010). During 
the latter period, moose were also declining 
in upper Michigan (Dodge et al. 2004) and in 
areas adjacent to northwestern Minnesota 
including northeastern North Dakota, north-
western Ontario, and southeastern Manitoba 
(Thompson 2000, Murray et al. 2006, 
Maskey 2008, Ranta and Lankester 2017, V. 
Crichton, Manitoba Conservation [retired], 
pers. comm.). In all instances, moose faced 
increasing densities of deer with meningeal 
worm and cases of moose sickness were 
 routinely documented (Lankester et al. 2007, 
Wünschmann et al. 2015, Ranta and 
Lankester 2017).

This paper examines how weather likely 
influences the parasite’s rate of transmission 
and increases its importance as a disease 
agent for moose. The overall hypothesis is 
that geographical regions experiencing reoc-
curring, pronounced, and prolonged moose 
declines may be prone to lengthy periods of 
weather-enhanced P. tenuis transmission 
that greatly increase the parasite’s role in 
moose morbidity and mortality.

WEATHER AND FIRST-STAGE 
WORM LARVAE

First-stage larvae passed by deer are 
located in a thin film of mucus that covers the 
surface of each faecal pellet (Lankester 2001). 
If pellets are deposited in an open area, larvae 
may be exposed to rapid drying and poten-
tially harmful solar radiation; however, rain 
washes larvae off pellets into the underlying 

litter and soil. Laboratory experiments indi-
cate that larvae on pellets or in water can with-
stand constant sub-zero temperatures for 
several months, but repeated freezing and 
thawing greatly reduces survival, as does 
repeated wetting and drying at room tempera-
ture (Shostak and Samuel 1984). Further, 70% 
of larvae frozen for up to 182 days  survived, 
but only 16% were still alive after 306 days 
with only one undergoing some development 
in a snail (Lankester and Anderson 1968).

Infected deer pass up to 3 × more larvae 
during spring than at other times of the year 
(Peterson and Lankester 1991, Slomke et al. 
1995). Larval production is believed lower 
in late-starting springs as  larvae on pellets 
deposited in snow survive poorly despite 
moderated temperatures beneath snow 
cover; presumably, actions by subnivean 
invertebrates and molds reduce survival 
(Forrester and Lankester 1998). In north-
eastern Minnesota, the mean number of lar-
vae produced by deer of all ages increased 
from a low of 289/gdf (grams dried faeces) 
in December to a peak of 1127/gdf in early 
March. Although larval production peaked 
in early March while snow remained on the 
ground, ~75% of larvae deposited from 
January until snowmelt in mid-April died 
(Forrester and Lankester 1998). This “spring 
rise” may be an adaptation maximizing 
progeny output at a time best suited for their 
survival and transmission. The meningeal 
worm likely evolved in southern climes with 
its normal white-tailed deer host and may 
remain ill-adapted to long northern winters. 
Earlier springs, however, will presumably 
increase larval survival during the peak 
 production period.

WEATHER AND TERRESTRIAL 
GASTROPODS

First-stage larvae must penetrate and 
develop to the third infective stage in the ter-
restrial gastropod intermediate host in which 
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the rate of larval development is determined 
by ambient  temperatures. Cool, moist wood-
land habitats are preferred by gastropods 
(Lankester and Anderson 1968, Hawkins et 
al. 1997, Maskey et al. 2015), whereas the 
litter of predominantly coniferous forests is 
believed less favourable for snails (Gleich 
and Gilbert 1976, Boag and Wishart 1982). 
Mobility varies among species, with slugs 
more mobile than snails, particularly in wet 
 conditions. The greater mobility of slugs 
allows avoidance of dry conditions, whereas 
snails withdraw into their shell and 
aestivate.

Several gastropod species are capable 
intermediate hosts of P. tenuis (Lankester 
2001, Nankervis et al. 2000, Maskey et al. 
2015), but 3 species are most numerous and 
frequently infected: the marsh slug 
(Deroceras laeve) and 2 woodland snails 
(Zonitoides spp. and Discus cronkhitei) 
(Lankester 2001, Cyr et al. 2014). The marsh 
slug thrives in wet conditions but is adaptive 
to resist dehydration (Luchtel and Deyrup-
Olsen 2001); the snails tolerate slightly drier 
sites.

Deroceras leave provides an example 
of how changes in weather may influence 
the role of intermediate hosts. This ubiqui-
tous Nearctic slug has spread throughout 
the world attesting to its versatility (Pilsbry 
1946, Faberi et al. 2004), and is the only 
land gastropod known that deliberately 
enters water, surviving for days while sub-
merged in inundated areas. It has a clear 
watery slime that might be easier for P. 
tenuis larvae to penetrate compared to the 
viscous slime of some other species. It is 
mobile, gliding quickly over vegetation and 
covering relatively large distances. In rainy 
or foggy weather, D. laeve climbs low veg-
etation where it is better positioned to be 
consumed by cervids. This slug is also 
adapted to a wide range of temperature, sur-
viving to at least -8 oC (Getz 1959, Faberi et 

al. 2004). Live specimens were found under 
cardboard sheets during over-night temper-
atures close to freezing (Lankester and 
Peterson 1996). It is one of the first gastro-
pods active in spring and the last active in 
autumn.

Deroceras laeve lives for only one year 
in the temperate regions of North America 
(Lankester and Anderson 1968, Boag and 
Wishart 1982, Lankester and Peterson 
1996). The prevalence of P. tenuis peaks in 
adult D. laeve before their death in mid-
summer and again in maturing slugs in 
autumn; infective larvae survive in this 
slug over winter (Lankester and Anderson 
1968). In northeastern Minnesota, large 
D. laeve were moderately numerous in 
June and absent in July and August, 
with maturing slugs most numerous in 
September and October and remaining 
active until mid-November. In contrast, the 
availability of the longer-lived snails 
Zonitoides arboreus and Discus cronkhitei 
was less bimodal during the growing 
 season (Lankester and Peterson 1996).

Gastropod abundance correlates with 
precipitation (Burch 1962, Whitlaw et al. 
1996, Hawkins et al. 1997). Gastropods are 
most active on forest floor litter and low 
vegetation during the wet seasons of spring 
and autumn, and less active in summer 
(Lankester and Peterson 1996). Many more 
gastropods are found in the upper layer of 
soil than are active on the surface. Cardboard 
sheets placed on the forest floor had ~2% of 
the number of gastropods estimated in soil 
cores from the upper 10 cm of soil beneath 
the sheets (Hawkins et al. 1998). As well, 
collections dominated by D. laeve peaked 
when temperature beneath the boards was 
~15 oC; abundance declined at lower and 
higher temperatures.

The frequency of P. tenuis infection is 
generally low (i.e., < 0.1%) in gastropods in 
boreal areas, as is the mean number of larvae 
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recovered from each gastropod (2-3). This 
low recovery suggests that gastropods 
become infected by crawling over dried 
faeces or litter and soil, rather than fresh 
faeces (Lankester and Peterson 1996). 
Gastropods are more readily infected by 
 larvae on moist than dry soil, and can be 
infected repeatedly (Lankester and Anderson 
1968). Although some gastropods show a 
degree of attraction to fresh deer faeces 
(Garvon and Bird 2005), this behaviour or 
interaction may be uncommon. Whether 
infective larvae of P. tenuis leave gastropods 
and survive on vegetation is unknown.

Annual infection rates in gastropods vary 
relative to temperature, moisture, and the 
duration of conditions suitable for activity. 
Terrestrial gastropods survive over  winter in 
the boreal region as do developing P. tenuis 
larvae in them (Lankester and Anderson 
1968, Lankester and Peterson 1996). Larval 
development is arrested at low temperatures 
and during dry periods, but resumes with the 
return of suitable conditions.

There is a direct linear relationship 
between ambient temperature selected by 
the gastropod host and the rate of larval 
development (Jenkins et al. 2006). This rela-
tionship has not been well studied for 
P. tenuis, but closely related P. odocoilei 
shows little or no development below 8.5 oC 
and requires a minimum of 163 accumulated 
degree-days of heat to reach the infective 
stage in D. laeve (Jenkins et al. 2006). 
Accurate field estimates of developmental 
rates in P. tenuis will require conducting 
experiments of the type described by Kutz 
et al. (2002) who held infected slugs in 
enclosures over summer while monitoring 
weather parameters. The rate of larval devel-
opment also varies among host species. For 
example, in laboratory studies, 95% of 
P. tenuis larvae in the snail Mesodon 
 thyroidus reached the infective stage after 
35 days at 21 oC; only 34% completed 

development in the slug Deroceras reticula-
tum (Lankester and Anderson 1968).

The hypothesis that the prevalence of 
P. tenuis infection in gastropods is positively 
correlated with increased deer density has 
not been adequately tested. However, in 
northeastern Minnesota, the frequency of 
infection (0.16%) was 4 x higher in gastro-
pods where deer wintered at density of 
50 animals/km2 compared to summer habitat 
with 4 animals/km2 (Lankester and Peterson 
1996). Prevalence in gastropods can also be 
much higher (4-9%) on more southerly range 
where deer usually exist at higher densities 
year-round (Lankester 2001); however, data 
from these regions also reflect the differ-
ences and effects of climate, weather, and 
growing seasons.

INFLUENCE OF WEATHER ON DEER 
AND LARVAL OUTPUT

Severe winters typically limit the den-
sity of deer on northern range often shared 
with moose (Karns 1980, Nelson and Mech 
1986, Mech et al. 1987, Dumont et al. 2000, 
DelGiudice et al. 2002, Patterson and Power 
2002, Nelson and Mech 2005). A series of 
successive easy winters can markedly 
increase deer density, particularly the pro-
portion of fawns and yearlings. The overall 
output of first-stage P. tenuis larvae increases 
proportionately with increased deer density 
and is also influenced by herd demographics 
(Fig. 1). Young, newly infected deer pass 2-3 
x more larvae than older deer, and because 
output diminishes with age, fawn and year-
ling deer are disproportionately influential in 
a growing deer population (Slomke et al. 
1995, Peterson et al. 1996). Higher deer den-
sity also increases habitat overlap between 
deer and moose, thereby increasing the risk 
of infection to moose.

Favourable weather increases larval out-
put by deer not only by increasing deer den-
sity and altering demographics, but also by 
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increasing the rate at which naïve deer 
acquire their first infective larvae. This rate 
of transmission determines whether a deer 
develops a patent infection and produces 
first-stage larvae in its faeces, or instead has 
a sterile infection. If conditions for transmis-
sion are sub-optimal, only 1-2 infective lar-
vae may become established before a fawn’s 
first winter. This parasite is bisexual and 
infection with only a single worm, or of 2 or 
more worms of the same gender, will pro-
duce no first-stage larvae. Within about 6 
months of ingesting infective larvae, the 
fawn develops an immune response that pre-
vents further infection. Established worms 
are thought to be long-lived and to maintain 

this protection against supra-infection for 
the life of the deer.

These biological characteristics of 
P. tenuis have been confirmed in both field 
and laboratory studies (Slomke et al. 1995, 
Duffy et al. 2002, 2004). Up to one-third of 
infected deer examined in northeastern 
Minnesota had unisexual, sterile infections 
(Slomke et al. 1995), and 58% of deer 
 examined in northern Michigan had single 
worm infections (Nankervis et al. 2000). 
Favourable weather will, by increasing the 
rate at which infective larvae initially are 
acquired, reduce the proportion of unisexual, 
sterile infections and thereby increase larval 
output by the fawn cohort. At the parasite’s 

Fig. 1. Schematic illustrating the hypothesized influences of weather on deer and gastropod abundance 
that lead to increased transmission of meningeal worm to deer and moose.
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western limits, high proportions of sterile 
infections and low prevalence of infection 
are thought to reflect rates of transmission 
that are limited by low precipitation and 
marginal conditions for gastropods (Wasel 
et al. 2003, Jacques et al. 2015, Maskey 
et al. 2015).

Some temperate northeastern forests 
provide conditions favorable for the menin-
geal worm to reach its final host. For exam-
ple, despite low levels of P. tenuis infection 
in gastropods, almost all deer become 
infected by 2 years of age. Lankester and 
Peterson (1996) argued that this can be 
explained by the large volume of vegetation 
eaten close to the ground, particularly in 
spring and autumn. In a Minnesota study 
area with a stable deer population estimated 
at 2 animals/km2, 79% of fawns became 
infected within their first year of life despite 
only a 0.08% rate of gastropod infection; 
eventually, 96% of deer became infected 
(Slomke et al. 1995).

MEASURING TRANSMISSION RATES
It would be advantageous to monitor 

changes in transmission rates of P. tenuis in 
deer, but peculiarities of the parasite’s biol-
ogy make this difficult. Metrics such as the 
prevalence and intensity of adult worms in 
deer heads are not particularly useful because 
almost all deer in the northeastern forests of 
Minnesota have at least one worm (sustained 
prevalence ~100%, Slomke et al. 1995). 
Likewise, the mean intensity of worms in 
the head varies little other than minor 
changes in the fawn cohort. Deer acquire 
only a small number of worms during their 
first year or two of life, and none thereafter. 
Higher deer densities that increase the num-
ber of larvae dispersed in the environment 
might be expected to increase the abundance 
of adult worms in the heads of deer, but 
field evidence is unsupportive. Slomke 
et al. (1995) measured similar abundance 

(3.5 ± 1.8 worms) in the heads of deer 
 confined at a year-round density of 30 deer/
km2, as in a nearby, free-ranging population 
(3.0 ± 2.0 worms) at 2 deer/km2.

Changes in transmission rates are poten-
tially reflected in the frequency of infection 
in gastropods, but measuring the frequency 
of infection is challenging. Because the 
prevalence of infection in snails and slugs 
in northeastern forests is typically very 
low, extensive, labor-intensive sampling is 
required to detect significant changes. As 
well, considerable skill is required to distin-
guish the larvae of P. tenuis from those of 
several other species of nematodes found in 
these hosts. Nonetheless, higher frequency 
of infection in gastropods has been 
 identified in more southerly deer range 
where infection opportunity is presumably 
increased by higher deer density, longer 
growing seasons, or more favourable gastro-
pod habitat (Lankester 2001).

Annual changes in transmission rates 
can only be monitored by examining deer 
faeces for first-stage larvae (Peterson et al. 
1996, Maskey et al. 2015). Ideally, faecal 
samples should be collected off snow during 
late winter after newly acquired worms have 
matured and produced larvae. Changes in 
prevalence and intensity of larvae in an 
opportunistically collected sample of faeces 
should reflect changes in the proportion 
of fawns in the population, as well as 
 weather-related transmission rates determin-
ing the frequency of sterile unisexual infec-
tions. Examining only fawn faeces, Peterson 
et al. (1996) found that both prevalence and 
intensity varied annually and correlated best 
with changing deer density and the duration 
of the previous autumn transmission period.

Transmission likely occurs exclusively 
during the snow- and frost-free periods 
referred to here as the growing season. The 
annual length of the growing season varies 
considerably (Murray et al. 2006) which 
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alters the time period in which transmission 
is possible any given year (Fig.1). Larval 
output by deer is maximum in spring, the 
wettest season, yet autumn presents unique 
opportunities for P. tenuis transmission. The 
entire fawn cohort is susceptible to infection 
in late summer and autumn, whereas by 
snow melt the following spring, almost 80% 
could be resistant to further infection. Also, 
gastropod abundance peaks by autumn prior 
to any over-winter mortality. Any delay in 
the onset of winter lengthens the period for 
possible infection (i.e., ingestion by deer and 
moose) of the new cohort of D. laeve. Visibly 
sick moose are frequently seen in spring, 
suggesting that infection occurred the previ-
ous autumn (Lankester 2001). Autumn is 
similarly considered the most important sea-
son for transmission of related proto-
strongylid nematodes in sheep (Ovis spp.) 
and mule deer (Odocoileus heminous) 
(Samuel et al. 1985, Jenkins et al. 2006).

WEATHER-ENHANCED 
TRANSMISSION AND MOOSE
Weather-enhanced transmission of 

P. tenuis will increase the number of infec-
tive larvae available in gastropods, and the 
rate at which deer and moose ingest them 
over their lifetime. Deer will be unaffected 
and the prevalence and mean intensity of 
worms in their heads will change little. Many 
ingested larvae may be unable to migrate 
beyond the intestines. Others may die in tissues 
en route to the spinal cord but, nonetheless, 
be important in boosting immunity to rein-
fection. Moose, on the other hand, are more 
susceptible and the rate at which they ingest 
infective larvae during the growing season 
may determine the severity of neurological 
disease (Lankester 2001). Moose given 
 relatively high numbers of P. tenuis larvae 
(15-25) showed severe and unmistakable 
signs of moose sickness including circling, 
hind-quarter weakness, and eventually an 

inability to stand. However, 4 moose 
given doses of 3-5 larvae, more closely 
resembling those acquired from a single 
naturally- infected gastropod, developed 
only mild neurological signs for periods of 
1 to 3 months; one had no detectable signs at 
termination. Further, other results suggest 
that a degree of protection against future 
infection may result from a low-dose expo-
sure (Lankester 2002).

Young moose may be the most suscepti-
ble to neurological disease. Disease occurs in 
animals of all ages, but many sick animals are 
< 2 years old (Lankester et al. 2007, 
Carstensen et al. 2015, Wünschmann et al. 
2015). Young males that consume more food 
in early life might be expected to ingest more 
larvae than young females. Interestingly, in 
the current long-term decline in Minnesota, 
Murray et al. (2006) found lower survival of 
male than female calves. It is reasonable to 
predict that the infection rate of wild moose 
will be most influenced by the rate of acquir-
ing infective larvae; however, even low-dose 
exposure and sub-clinical infection can be 
important. Rempel (2011) suggested that 
indirect effects of parasites like P. tenuis 
might reduce recruitment through increased 
predation, and possibly have greater impact 
on moose populations than direct mortality.

Intuitively, the exposure rate of moose 
to meningeal worm is directly related to deer 
density; however, two problems make it dif-
ficult to clearly demonstrate this relation-
ship. It is difficult to 1) correctly census 
clinically ill and minimally compromised 
moose, and 2) estimate deer density that var-
ies seasonally and annually. Nonetheless, 
field data (Whitlaw and Lankester 1994a, 
Maskey 2008) and several anecdotal studies 
in northeastern forests suggest that when 
infected deer density increases, moose num-
bers decline (Karns 1967, Saunders 1973, 
Gilbert 1974, Dumont and Crete 1996, 
Gogan et al. 1997, Lankester 2001, Lankester 
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and Samuel 2007). Yet, if deer density 
remains < ~5 animals/km2, moose density 
remains relatively stable for extended peri-
ods (Karns 1967, Whitlaw and Lankester 
1994b), albeit at densities lower than where 
deer are absent (e.g., on the island of 
Newfoundland and on Isle Royale, Michigan) 
(Timmermann et al. 2002, Lankester 2010).

Pronounced and prolonged moose 
declines have occurred repeatedly in particu-
lar regions of shared moose and deer habitat 
(Lankester 2010). These include much of 
Nova Scotia, northwestern Minnesota, and 
areas to the west of Lake Superior including 
northeastern North Dakota, southeastern 
Manitoba, and northwestern Ontario. The 
most recent decline in northwestern 
Minnesota began during a period of milder, 
shorter winters and has lasted 25 years. In 
15 years moose numbers declined to ~100 
animals from an estimated 4,000 in the late 
1980s (Murray et al. 2006, Lenarz et al. 2009).

Recent pronounced declines have had 
certain shared characteristics. All were asso-
ciated with conditions likely to have 
enhanced transmission of meningeal worm; 
i.e., extended series of warmer winters, fre-
quent or sustained high deer densities, and 
wetter and longer than usual growing sea-
sons (Beazley et al. 2006, Maskey 2008, 
Lenarz et al. 2009, Ranta and Lankester 
2017). The annual growing season during 
the moose decline in northwestern Minnesota 
was on average 12 days longer, and up to a 
maximum of 39 days longer than during 
pre-decline years (Murray et al. 2006). 
Although precipitation records for north-
western Minnesota revealed no change 
 during the decline, a long-term, wet climate 
cycle beginning in 1993 was reported in 
adjacent northeastern North Dakota 
(Todhunter and Rundquist 2004 in Maskey 
et al. 2015). Ranta and Lankester (2017) 
found that the growing season during a pro-
nounced moose decline in northwestern 

Ontario was only marginally longer than in 
pre-decline years, but decidedly wetter than 
average. In northeastern Minnesota, Lenarz 
et al. (2009) found that warming January 
temperatures were inversely correlated with 
subsequent annual survival of moose. And in 
northwestern Minnesota, disease has played 
a measurable role in the moose decline; the 
majority (87%) of the 24% annual mortality 
rate was attributed to pathology associated 
with parasitic disease and related malnutri-
tion (Murray et al. 2006).

CONCLUSIONS
It is argued here that transmission rates 

of P. tenuis and the risk of debilitating men-
ingeal worm infection in moose are driven 
primarily by weather, specifically by winter 
severity and the length, precipitation, and 
temperature during the ‘growing season’. 
Warmer, shorter winters permit higher 
 densities of infected deer which increase 
the density of first-stage larvae on range. 
Longer, wetter growing seasons increase 
the density of infected gastropod intermedi-
ate hosts and parasite transmission rates. 
Over much of their shared range in the 
mixed coniferous-deciduous forests of east-
ern North America, moose can persist with 
infected deer where typical winter severity 
effectively limits or stabilizes deer density. 
But sustained high deer density and weath-
er-enhanced transmission of P. tenuis can 
potentially cause local moose abundance to 
decline markedly over time and remain low. 
Further, these declines do not occur without 
warning as they are seemingly preceded by 
a number of successive winters (e.g., >10) 
favourable to deer survival. In northwestern 
Ontario, both deer and moose abundance 
rose in response to habitat rejuvenation 
and easier winters. Only after 15 years of 
slow, but steady increases in deer numbers 
did moose begin to decline (Ranta and 
Lankester 2017).
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After discovering that P. tenuis causes 
moose sickness, Anderson (1972) suggested 
that this parasite might be capable of seri-
ously impacting moose populations. His 
assertion was based in large part on histor-
ical reports of moose sickness in Nova 
Scotia and northern Minnesota, and in 
this restricted sense, it increasingly appears 
that his conclusion was correct. These two 
regions have experienced repeated, pro-
nounced and prolonged declines in moose 
abundance suggesting that they are prone 
to extended periods of weather that favour 
winter survival of deer and enhanced trans-
mission of meningeal worm implicated in 
such declines.

In regions where weather-enhanced 
transmission of meningeal worm appears to 
have occurred in the past or is likely in the 
future, management options to minimize 
this disease in moose should focus on main-
taining deer density at < 5 animals/km2 as 
per Karns (1967) and Whitlaw and 
Lankester (1994a). Strategies might include 
higher harvests of antlerless deer, possibly 
less-focused habitat management that prior-
itizes deer wintering areas, and certainly 
regulating/prohibiting winter feeding of 
deer to enhance their populations. Given 
that long-term climate change will be 
favourable to deer, maintenance of more 
southerly moose populations will require 
concerted management efforts and may 
prove difficult. Learning to manage the ebb 
and flow of co-existing deer and moose 
populations may be a better approach than 
attempting to maintain each species in a 
steady state.
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CONSIDERING WEATHER-ENHANCED TRANSMISSION OF 
MENINGEAL WORM, PARELAPHOSTRONGYLUS TENUIS, 
AND MOOSE DECLINES


Murray W. Lankester


101-2001 Blue Jay Place, Courtenay, British Columbia, Canada V9N 4A8; Retired


ABSTRACT: The risk of meningeal worm (Parelaphostrongylus tenuis) infection in white-tailed 
deer (Odocoileus virginianus) and neurologic disease in moose (Alces alces) in eastern North 
America is influenced largely by the effects of weather on deer density and gastropod intermediate 
hosts. Frequent, easy winters result in high survival and density of deer with a large proportion of 
young animals that shed up to 3 x more P. tenuis larvae; both greatly increase the production of 
first-stage larvae. An early spring increases survival of shed larvae by reducing the timing mis-
match between the parasite’s “spring rise” and snow melt; larvae deposited into snow experience 
high mortality. A wetter and longer growing season with moderate temperatures increases the sur-
vival of first-stage larvae dispersed in soil, and the density, mobility, and frequency of infected 
gastropods, including the abundance of infective larvae in them. This weather-enhanced transmis-
sion further increases larval output by reducing the proportion of unproductive unisexual infections 
in deer. High production of larvae and optimal conditions for gastropods increase rates of transmis-
sion to co-habiting moose and the occurrence of neurologic disease which is dose-dependent. The 
density of infected deer at the northern limit of their range is typically limited by winter severity 
allowing coexistence of deer, moose, and parasite. However, as in Nova Scotia and northwestern 
Minnesota and adjoining regions, pronounced and prolonged moose declines associated with sus-
tained high deer densities and meningeal worm infection have occurred twice in the past 95 years. 
These two regions may be prone to extended periods of mild winters and longer, wetter growing 
seasons that ultimately enhance abundance and transmission of the meningeal worm implicated in 
moose population declines.


ALCES VOL. 54: 1–13 (2018)


Key words: weather, Parelaphostrongylus tenuis, meningeal worm, transmission, white-tailed deer, 
Alces, moose population declines, moose sickness.


Parelaphostrongylus tenuis is a com-
mon, but innocuous parasite of white-tailed 
deer (Odocoileus virginianus) throughout 
the eastern half of North America. It is 
important because it causes neurologic dis-
ease in moose (Alces alces) in northern for-
est habitat where the ranges of deer and 
moose overlap. Transmission involves a 
complex life cycle in which first-stage larvae 
are released to the external environment on 
deer faeces, and infect and develop in 


terrestrial gastropods which are subsequently 
ingested by cervids. The potential for weather 
to influence transmission rates of P. tenuis 
among deer and its importance to the health 
of moose have been increasingly docu-
mented (Peterson et al. 1996, Wasel et al. 
2003, Lankester 2010, Maskey et al. 2015).


Deer, moose, and the parasite can co- 
exist for extended periods (Whitlaw and 
Lankester 1994b, Dumont and Crete 1996) 
which partially explains why the hypothesis 
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that P. tenuis may be a primary cause of 
 pronounced and prolonged moose declines 
remains controversial (Lankester 2010). 
Such declines occurred in northern Minnesota 
in the late 1920s and 1930s, in Nova Scotia 
in the 1940s and 1950s, and again in these 
jurisdictions in the late 1980s – early 1990s 
(Benson 1958, Karns 1967, Anderson 1972, 
Whitlaw and Lankester 1994a, Lankester 
2001, Parker 2003, Beazley et al. 2006, 
Murray et al. 2006, Lankester 2010). During 
the latter period, moose were also declining 
in upper Michigan (Dodge et al. 2004) and in 
areas adjacent to northwestern Minnesota 
including northeastern North Dakota, north-
western Ontario, and southeastern Manitoba 
(Thompson 2000, Murray et al. 2006, 
Maskey 2008, Ranta and Lankester 2017, V. 
Crichton, Manitoba Conservation [retired], 
pers. comm.). In all instances, moose faced 
increasing densities of deer with meningeal 
worm and cases of moose sickness were 
 routinely documented (Lankester et al. 2007, 
Wünschmann et al. 2015, Ranta and 
Lankester 2017).


This paper examines how weather likely 
influences the parasite’s rate of transmission 
and increases its importance as a disease 
agent for moose. The overall hypothesis is 
that geographical regions experiencing reoc-
curring, pronounced, and prolonged moose 
declines may be prone to lengthy periods of 
weather-enhanced P. tenuis transmission 
that greatly increase the parasite’s role in 
moose morbidity and mortality.


WEATHER AND FIRST-STAGE 
WORM LARVAE


First-stage larvae passed by deer are 
located in a thin film of mucus that covers the 
surface of each faecal pellet (Lankester 2001). 
If pellets are deposited in an open area, larvae 
may be exposed to rapid drying and poten-
tially harmful solar radiation; however, rain 
washes larvae off pellets into the underlying 


litter and soil. Laboratory experiments indi-
cate that larvae on pellets or in water can with-
stand constant sub-zero temperatures for 
several months, but repeated freezing and 
thawing greatly reduces survival, as does 
repeated wetting and drying at room tempera-
ture (Shostak and Samuel 1984). Further, 70% 
of larvae frozen for up to 182 days  survived, 
but only 16% were still alive after 306 days 
with only one undergoing some development 
in a snail (Lankester and Anderson 1968).


Infected deer pass up to 3 × more larvae 
during spring than at other times of the year 
(Peterson and Lankester 1991, Slomke et al. 
1995). Larval production is believed lower 
in late-starting springs as  larvae on pellets 
deposited in snow survive poorly despite 
moderated temperatures beneath snow 
cover; presumably, actions by subnivean 
invertebrates and molds reduce survival 
(Forrester and Lankester 1998). In north-
eastern Minnesota, the mean number of lar-
vae produced by deer of all ages increased 
from a low of 289/gdf (grams dried faeces) 
in December to a peak of 1127/gdf in early 
March. Although larval production peaked 
in early March while snow remained on the 
ground, ~75% of larvae deposited from 
January until snowmelt in mid-April died 
(Forrester and Lankester 1998). This “spring 
rise” may be an adaptation maximizing 
progeny output at a time best suited for their 
survival and transmission. The meningeal 
worm likely evolved in southern climes with 
its normal white-tailed deer host and may 
remain ill-adapted to long northern winters. 
Earlier springs, however, will presumably 
increase larval survival during the peak 
 production period.


WEATHER AND TERRESTRIAL 
GASTROPODS


First-stage larvae must penetrate and 
develop to the third infective stage in the ter-
restrial gastropod intermediate host in which 
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the rate of larval development is determined 
by ambient  temperatures. Cool, moist wood-
land habitats are preferred by gastropods 
(Lankester and Anderson 1968, Hawkins et 
al. 1997, Maskey et al. 2015), whereas the 
litter of predominantly coniferous forests is 
believed less favourable for snails (Gleich 
and Gilbert 1976, Boag and Wishart 1982). 
Mobility varies among species, with slugs 
more mobile than snails, particularly in wet 
 conditions. The greater mobility of slugs 
allows avoidance of dry conditions, whereas 
snails withdraw into their shell and 
aestivate.


Several gastropod species are capable 
intermediate hosts of P. tenuis (Lankester 
2001, Nankervis et al. 2000, Maskey et al. 
2015), but 3 species are most numerous and 
frequently infected: the marsh slug 
(Deroceras laeve) and 2 woodland snails 
(Zonitoides spp. and Discus cronkhitei) 
(Lankester 2001, Cyr et al. 2014). The marsh 
slug thrives in wet conditions but is adaptive 
to resist dehydration (Luchtel and Deyrup-
Olsen 2001); the snails tolerate slightly drier 
sites.


Deroceras leave provides an example 
of how changes in weather may influence 
the role of intermediate hosts. This ubiqui-
tous Nearctic slug has spread throughout 
the world attesting to its versatility (Pilsbry 
1946, Faberi et al. 2004), and is the only 
land gastropod known that deliberately 
enters water, surviving for days while sub-
merged in inundated areas. It has a clear 
watery slime that might be easier for P. 
tenuis larvae to penetrate compared to the 
viscous slime of some other species. It is 
mobile, gliding quickly over vegetation and 
covering relatively large distances. In rainy 
or foggy weather, D. laeve climbs low veg-
etation where it is better positioned to be 
consumed by cervids. This slug is also 
adapted to a wide range of temperature, sur-
viving to at least -8 oC (Getz 1959, Faberi et 


al. 2004). Live specimens were found under 
cardboard sheets during over-night temper-
atures close to freezing (Lankester and 
Peterson 1996). It is one of the first gastro-
pods active in spring and the last active in 
autumn.


Deroceras laeve lives for only one year 
in the temperate regions of North America 
(Lankester and Anderson 1968, Boag and 
Wishart 1982, Lankester and Peterson 
1996). The prevalence of P. tenuis peaks in 
adult D. laeve before their death in mid-
summer and again in maturing slugs in 
autumn; infective larvae survive in this 
slug over winter (Lankester and Anderson 
1968). In northeastern Minnesota, large 
D. laeve were moderately numerous in 
June and absent in July and August, 
with maturing slugs most numerous in 
September and October and remaining 
active until mid-November. In contrast, the 
availability of the longer-lived snails 
Zonitoides arboreus and Discus cronkhitei 
was less bimodal during the growing 
 season (Lankester and Peterson 1996).


Gastropod abundance correlates with 
precipitation (Burch 1962, Whitlaw et al. 
1996, Hawkins et al. 1997). Gastropods are 
most active on forest floor litter and low 
vegetation during the wet seasons of spring 
and autumn, and less active in summer 
(Lankester and Peterson 1996). Many more 
gastropods are found in the upper layer of 
soil than are active on the surface. Cardboard 
sheets placed on the forest floor had ~2% of 
the number of gastropods estimated in soil 
cores from the upper 10 cm of soil beneath 
the sheets (Hawkins et al. 1998). As well, 
collections dominated by D. laeve peaked 
when temperature beneath the boards was 
~15 oC; abundance declined at lower and 
higher temperatures.


The frequency of P. tenuis infection is 
generally low (i.e., < 0.1%) in gastropods in 
boreal areas, as is the mean number of larvae 
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recovered from each gastropod (2-3). This 
low recovery suggests that gastropods 
become infected by crawling over dried 
faeces or litter and soil, rather than fresh 
faeces (Lankester and Peterson 1996). 
Gastropods are more readily infected by 
 larvae on moist than dry soil, and can be 
infected repeatedly (Lankester and Anderson 
1968). Although some gastropods show a 
degree of attraction to fresh deer faeces 
(Garvon and Bird 2005), this behaviour or 
interaction may be uncommon. Whether 
infective larvae of P. tenuis leave gastropods 
and survive on vegetation is unknown.


Annual infection rates in gastropods vary 
relative to temperature, moisture, and the 
duration of conditions suitable for activity. 
Terrestrial gastropods survive over  winter in 
the boreal region as do developing P. tenuis 
larvae in them (Lankester and Anderson 
1968, Lankester and Peterson 1996). Larval 
development is arrested at low temperatures 
and during dry periods, but resumes with the 
return of suitable conditions.


There is a direct linear relationship 
between ambient temperature selected by 
the gastropod host and the rate of larval 
development (Jenkins et al. 2006). This rela-
tionship has not been well studied for 
P. tenuis, but closely related P. odocoilei 
shows little or no development below 8.5 oC 
and requires a minimum of 163 accumulated 
degree-days of heat to reach the infective 
stage in D. laeve (Jenkins et al. 2006). 
Accurate field estimates of developmental 
rates in P. tenuis will require conducting 
experiments of the type described by Kutz 
et al. (2002) who held infected slugs in 
enclosures over summer while monitoring 
weather parameters. The rate of larval devel-
opment also varies among host species. For 
example, in laboratory studies, 95% of 
P. tenuis larvae in the snail Mesodon 
 thyroidus reached the infective stage after 
35 days at 21 oC; only 34% completed 


development in the slug Deroceras reticula-
tum (Lankester and Anderson 1968).


The hypothesis that the prevalence of 
P. tenuis infection in gastropods is positively 
correlated with increased deer density has 
not been adequately tested. However, in 
northeastern Minnesota, the frequency of 
infection (0.16%) was 4 x higher in gastro-
pods where deer wintered at density of 
50 animals/km2 compared to summer habitat 
with 4 animals/km2 (Lankester and Peterson 
1996). Prevalence in gastropods can also be 
much higher (4-9%) on more southerly range 
where deer usually exist at higher densities 
year-round (Lankester 2001); however, data 
from these regions also reflect the differ-
ences and effects of climate, weather, and 
growing seasons.


INFLUENCE OF WEATHER ON DEER 
AND LARVAL OUTPUT


Severe winters typically limit the den-
sity of deer on northern range often shared 
with moose (Karns 1980, Nelson and Mech 
1986, Mech et al. 1987, Dumont et al. 2000, 
DelGiudice et al. 2002, Patterson and Power 
2002, Nelson and Mech 2005). A series of 
successive easy winters can markedly 
increase deer density, particularly the pro-
portion of fawns and yearlings. The overall 
output of first-stage P. tenuis larvae increases 
proportionately with increased deer density 
and is also influenced by herd demographics 
(Fig. 1). Young, newly infected deer pass 2-3 
x more larvae than older deer, and because 
output diminishes with age, fawn and year-
ling deer are disproportionately influential in 
a growing deer population (Slomke et al. 
1995, Peterson et al. 1996). Higher deer den-
sity also increases habitat overlap between 
deer and moose, thereby increasing the risk 
of infection to moose.


Favourable weather increases larval out-
put by deer not only by increasing deer den-
sity and altering demographics, but also by 
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increasing the rate at which naïve deer 
acquire their first infective larvae. This rate 
of transmission determines whether a deer 
develops a patent infection and produces 
first-stage larvae in its faeces, or instead has 
a sterile infection. If conditions for transmis-
sion are sub-optimal, only 1-2 infective lar-
vae may become established before a fawn’s 
first winter. This parasite is bisexual and 
infection with only a single worm, or of 2 or 
more worms of the same gender, will pro-
duce no first-stage larvae. Within about 6 
months of ingesting infective larvae, the 
fawn develops an immune response that pre-
vents further infection. Established worms 
are thought to be long-lived and to maintain 


this protection against supra-infection for 
the life of the deer.


These biological characteristics of 
P. tenuis have been confirmed in both field 
and laboratory studies (Slomke et al. 1995, 
Duffy et al. 2002, 2004). Up to one-third of 
infected deer examined in northeastern 
Minnesota had unisexual, sterile infections 
(Slomke et al. 1995), and 58% of deer 
 examined in northern Michigan had single 
worm infections (Nankervis et al. 2000). 
Favourable weather will, by increasing the 
rate at which infective larvae initially are 
acquired, reduce the proportion of unisexual, 
sterile infections and thereby increase larval 
output by the fawn cohort. At the parasite’s 


Fig. 1. Schematic illustrating the hypothesized influences of weather on deer and gastropod abundance 
that lead to increased transmission of meningeal worm to deer and moose.
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western limits, high proportions of sterile 
infections and low prevalence of infection 
are thought to reflect rates of transmission 
that are limited by low precipitation and 
marginal conditions for gastropods (Wasel 
et al. 2003, Jacques et al. 2015, Maskey 
et al. 2015).


Some temperate northeastern forests 
provide conditions favorable for the menin-
geal worm to reach its final host. For exam-
ple, despite low levels of P. tenuis infection 
in gastropods, almost all deer become 
infected by 2 years of age. Lankester and 
Peterson (1996) argued that this can be 
explained by the large volume of vegetation 
eaten close to the ground, particularly in 
spring and autumn. In a Minnesota study 
area with a stable deer population estimated 
at 2 animals/km2, 79% of fawns became 
infected within their first year of life despite 
only a 0.08% rate of gastropod infection; 
eventually, 96% of deer became infected 
(Slomke et al. 1995).


MEASURING TRANSMISSION RATES
It would be advantageous to monitor 


changes in transmission rates of P. tenuis in 
deer, but peculiarities of the parasite’s biol-
ogy make this difficult. Metrics such as the 
prevalence and intensity of adult worms in 
deer heads are not particularly useful because 
almost all deer in the northeastern forests of 
Minnesota have at least one worm (sustained 
prevalence ~100%, Slomke et al. 1995). 
Likewise, the mean intensity of worms in 
the head varies little other than minor 
changes in the fawn cohort. Deer acquire 
only a small number of worms during their 
first year or two of life, and none thereafter. 
Higher deer densities that increase the num-
ber of larvae dispersed in the environment 
might be expected to increase the abundance 
of adult worms in the heads of deer, but 
field evidence is unsupportive. Slomke 
et al. (1995) measured similar abundance 


(3.5 ± 1.8 worms) in the heads of deer 
 confined at a year-round density of 30 deer/
km2, as in a nearby, free-ranging population 
(3.0 ± 2.0 worms) at 2 deer/km2.


Changes in transmission rates are poten-
tially reflected in the frequency of infection 
in gastropods, but measuring the frequency 
of infection is challenging. Because the 
prevalence of infection in snails and slugs 
in northeastern forests is typically very 
low, extensive, labor-intensive sampling is 
required to detect significant changes. As 
well, considerable skill is required to distin-
guish the larvae of P. tenuis from those of 
several other species of nematodes found in 
these hosts. Nonetheless, higher frequency 
of infection in gastropods has been 
 identified in more southerly deer range 
where infection opportunity is presumably 
increased by higher deer density, longer 
growing seasons, or more favourable gastro-
pod habitat (Lankester 2001).


Annual changes in transmission rates 
can only be monitored by examining deer 
faeces for first-stage larvae (Peterson et al. 
1996, Maskey et al. 2015). Ideally, faecal 
samples should be collected off snow during 
late winter after newly acquired worms have 
matured and produced larvae. Changes in 
prevalence and intensity of larvae in an 
opportunistically collected sample of faeces 
should reflect changes in the proportion 
of fawns in the population, as well as 
 weather-related transmission rates determin-
ing the frequency of sterile unisexual infec-
tions. Examining only fawn faeces, Peterson 
et al. (1996) found that both prevalence and 
intensity varied annually and correlated best 
with changing deer density and the duration 
of the previous autumn transmission period.


Transmission likely occurs exclusively 
during the snow- and frost-free periods 
referred to here as the growing season. The 
annual length of the growing season varies 
considerably (Murray et al. 2006) which 
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alters the time period in which transmission 
is possible any given year (Fig.1). Larval 
output by deer is maximum in spring, the 
wettest season, yet autumn presents unique 
opportunities for P. tenuis transmission. The 
entire fawn cohort is susceptible to infection 
in late summer and autumn, whereas by 
snow melt the following spring, almost 80% 
could be resistant to further infection. Also, 
gastropod abundance peaks by autumn prior 
to any over-winter mortality. Any delay in 
the onset of winter lengthens the period for 
possible infection (i.e., ingestion by deer and 
moose) of the new cohort of D. laeve. Visibly 
sick moose are frequently seen in spring, 
suggesting that infection occurred the previ-
ous autumn (Lankester 2001). Autumn is 
similarly considered the most important sea-
son for transmission of related proto-
strongylid nematodes in sheep (Ovis spp.) 
and mule deer (Odocoileus heminous) 
(Samuel et al. 1985, Jenkins et al. 2006).


WEATHER-ENHANCED 
TRANSMISSION AND MOOSE
Weather-enhanced transmission of 


P. tenuis will increase the number of infec-
tive larvae available in gastropods, and the 
rate at which deer and moose ingest them 
over their lifetime. Deer will be unaffected 
and the prevalence and mean intensity of 
worms in their heads will change little. Many 
ingested larvae may be unable to migrate 
beyond the intestines. Others may die in tissues 
en route to the spinal cord but, nonetheless, 
be important in boosting immunity to rein-
fection. Moose, on the other hand, are more 
susceptible and the rate at which they ingest 
infective larvae during the growing season 
may determine the severity of neurological 
disease (Lankester 2001). Moose given 
 relatively high numbers of P. tenuis larvae 
(15-25) showed severe and unmistakable 
signs of moose sickness including circling, 
hind-quarter weakness, and eventually an 


inability to stand. However, 4 moose 
given doses of 3-5 larvae, more closely 
resembling those acquired from a single 
naturally- infected gastropod, developed 
only mild neurological signs for periods of 
1 to 3 months; one had no detectable signs at 
termination. Further, other results suggest 
that a degree of protection against future 
infection may result from a low-dose expo-
sure (Lankester 2002).


Young moose may be the most suscepti-
ble to neurological disease. Disease occurs in 
animals of all ages, but many sick animals are 
< 2 years old (Lankester et al. 2007, 
Carstensen et al. 2015, Wünschmann et al. 
2015). Young males that consume more food 
in early life might be expected to ingest more 
larvae than young females. Interestingly, in 
the current long-term decline in Minnesota, 
Murray et al. (2006) found lower survival of 
male than female calves. It is reasonable to 
predict that the infection rate of wild moose 
will be most influenced by the rate of acquir-
ing infective larvae; however, even low-dose 
exposure and sub-clinical infection can be 
important. Rempel (2011) suggested that 
indirect effects of parasites like P. tenuis 
might reduce recruitment through increased 
predation, and possibly have greater impact 
on moose populations than direct mortality.


Intuitively, the exposure rate of moose 
to meningeal worm is directly related to deer 
density; however, two problems make it dif-
ficult to clearly demonstrate this relation-
ship. It is difficult to 1) correctly census 
clinically ill and minimally compromised 
moose, and 2) estimate deer density that var-
ies seasonally and annually. Nonetheless, 
field data (Whitlaw and Lankester 1994a, 
Maskey 2008) and several anecdotal studies 
in northeastern forests suggest that when 
infected deer density increases, moose num-
bers decline (Karns 1967, Saunders 1973, 
Gilbert 1974, Dumont and Crete 1996, 
Gogan et al. 1997, Lankester 2001, Lankester 
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and Samuel 2007). Yet, if deer density 
remains < ~5 animals/km2, moose density 
remains relatively stable for extended peri-
ods (Karns 1967, Whitlaw and Lankester 
1994b), albeit at densities lower than where 
deer are absent (e.g., on the island of 
Newfoundland and on Isle Royale, Michigan) 
(Timmermann et al. 2002, Lankester 2010).


Pronounced and prolonged moose 
declines have occurred repeatedly in particu-
lar regions of shared moose and deer habitat 
(Lankester 2010). These include much of 
Nova Scotia, northwestern Minnesota, and 
areas to the west of Lake Superior including 
northeastern North Dakota, southeastern 
Manitoba, and northwestern Ontario. The 
most recent decline in northwestern 
Minnesota began during a period of milder, 
shorter winters and has lasted 25 years. In 
15 years moose numbers declined to ~100 
animals from an estimated 4,000 in the late 
1980s (Murray et al. 2006, Lenarz et al. 2009).


Recent pronounced declines have had 
certain shared characteristics. All were asso-
ciated with conditions likely to have 
enhanced transmission of meningeal worm; 
i.e., extended series of warmer winters, fre-
quent or sustained high deer densities, and 
wetter and longer than usual growing sea-
sons (Beazley et al. 2006, Maskey 2008, 
Lenarz et al. 2009, Ranta and Lankester 
2017). The annual growing season during 
the moose decline in northwestern Minnesota 
was on average 12 days longer, and up to a 
maximum of 39 days longer than during 
pre-decline years (Murray et al. 2006). 
Although precipitation records for north-
western Minnesota revealed no change 
 during the decline, a long-term, wet climate 
cycle beginning in 1993 was reported in 
adjacent northeastern North Dakota 
(Todhunter and Rundquist 2004 in Maskey 
et al. 2015). Ranta and Lankester (2017) 
found that the growing season during a pro-
nounced moose decline in northwestern 


Ontario was only marginally longer than in 
pre-decline years, but decidedly wetter than 
average. In northeastern Minnesota, Lenarz 
et al. (2009) found that warming January 
temperatures were inversely correlated with 
subsequent annual survival of moose. And in 
northwestern Minnesota, disease has played 
a measurable role in the moose decline; the 
majority (87%) of the 24% annual mortality 
rate was attributed to pathology associated 
with parasitic disease and related malnutri-
tion (Murray et al. 2006).


CONCLUSIONS
It is argued here that transmission rates 


of P. tenuis and the risk of debilitating men-
ingeal worm infection in moose are driven 
primarily by weather, specifically by winter 
severity and the length, precipitation, and 
temperature during the ‘growing season’. 
Warmer, shorter winters permit higher 
 densities of infected deer which increase 
the density of first-stage larvae on range. 
Longer, wetter growing seasons increase 
the density of infected gastropod intermedi-
ate hosts and parasite transmission rates. 
Over much of their shared range in the 
mixed coniferous-deciduous forests of east-
ern North America, moose can persist with 
infected deer where typical winter severity 
effectively limits or stabilizes deer density. 
But sustained high deer density and weath-
er-enhanced transmission of P. tenuis can 
potentially cause local moose abundance to 
decline markedly over time and remain low. 
Further, these declines do not occur without 
warning as they are seemingly preceded by 
a number of successive winters (e.g., >10) 
favourable to deer survival. In northwestern 
Ontario, both deer and moose abundance 
rose in response to habitat rejuvenation 
and easier winters. Only after 15 years of 
slow, but steady increases in deer numbers 
did moose begin to decline (Ranta and 
Lankester 2017).
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After discovering that P. tenuis causes 
moose sickness, Anderson (1972) suggested 
that this parasite might be capable of seri-
ously impacting moose populations. His 
assertion was based in large part on histor-
ical reports of moose sickness in Nova 
Scotia and northern Minnesota, and in 
this restricted sense, it increasingly appears 
that his conclusion was correct. These two 
regions have experienced repeated, pro-
nounced and prolonged declines in moose 
abundance suggesting that they are prone 
to extended periods of weather that favour 
winter survival of deer and enhanced trans-
mission of meningeal worm implicated in 
such declines.


In regions where weather-enhanced 
transmission of meningeal worm appears to 
have occurred in the past or is likely in the 
future, management options to minimize 
this disease in moose should focus on main-
taining deer density at < 5 animals/km2 as 
per Karns (1967) and Whitlaw and 
Lankester (1994a). Strategies might include 
higher harvests of antlerless deer, possibly 
less-focused habitat management that prior-
itizes deer wintering areas, and certainly 
regulating/prohibiting winter feeding of 
deer to enhance their populations. Given 
that long-term climate change will be 
favourable to deer, maintenance of more 
southerly moose populations will require 
concerted management efforts and may 
prove difficult. Learning to manage the ebb 
and flow of co-existing deer and moose 
populations may be a better approach than 
attempting to maintain each species in a 
steady state.
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Red Deer versus Elk Genetics

Mitochondrial DNA testing has supported that red deer and elk are in fact two distinct species for almost 20 years. 

Elk and red deer can have fertile offspring, often a strong indicator that two animals belong to the same species. There are also many differences between the two. Pregnant elk cows carry their calves for 20 days longer than red deer hinds, while bull elk carry their antlers for 35 days longer than red deer stags. An average bull elk weighs 720 pounds, while a red deer stag averages just 400. And of course, the bugle of an elk is a very different experience from the roar of a red deer.

The ability of the two species to produce fertile offspring has helped spawn controversy about red deer game farms. Along with the ethical issues involving the commercialization of wildlife, and concerns over disease, game farms can also compromise the genetic integrity of wild elk herds. If animals egress or ingress into a captive facility, as is sometimes the case, they can mate with wild elk creating a hybrid offspring that can threaten the purity of wild elk herds.

There are two types of DNA testing; mitochondrial speciation and Single Tandem repeat or Single Nucleotide Polymorphisms (STR/SNP).

Mitochondrial DNA speciation would need to have a 96% or higher similarity or sequence homology to Rocky Mtn. Elk (Cervus Canadensis) to be considered pure.

STR/SNP speciation would have to have defined alleles that we only see with that species. You would need to have no presence of the Red Deer specific alleles present to call an animal pure or not a hybrid red deer/elk.

Both tests need to be designed based on standard “pure” individuals. The STR/SNP analyses need to encompass a large enough populations to ensure that the loci or alleles being assessed are truly species specific.

[bookmark: _GoBack]
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Abstract

A phylogeny was constructed for red deer/wapiti (Cervus elaphus) subspecies using sequence data from the control region of mitochondrial DNA (mtDNA). The tree was rooted using Cervus nippon (sika deer), Cervus albirostris (Thorold's white-lipped deer), and several Odocoileinae species. A division between the mtDNA haplotypes of red deer (European) and wapiti (Asian/North American) corresponds to subspecies found on opposite sides of the Himalayan Mountains and Gobi, which suggests wapiti should be reconsidered for the status of C. canadensis. Using parsimony and distance analysis, red deer and wapiti are derived from a single recent common ancestor, which is consistent with current taxonomy that recognizes the subspecies of Cervus elaphus as monophyletic group. However, maximum-likelihood analysis using weighted transitional substitutions caused red deer to form a sister group to sika deer (Cervus nippon) and wapiti. A phenetic comparison revealed wapiti also share more nucleotide similarities with sika deer, although approximately 5% sequence divergence separates wapiti, sika, and red deer. Phylogenetic evidence from the cytochrome b sequences corroborated observations from the control region. Observations from this study suggest that the species status of wapiti should be reinstated.

(C)2002 Elsevier Science (USA).






CWD import proximity 
requirements

Alabama No cervid imports. 

Alaska No cervids within 10 miles of CWD positive
Arizona No cervid imports. 
Arkansas No cervid imports. 

California No imports allowed from CWD positive states. 
Colorado CWD HCP compliance only

Idaho
No cervids from CWD endemic areas or within 
25 miles

Illinois

Cannot originate from a CWD endemic area 
(any county and surrounding counties where 
CWD has been diagnosed w/in last 5 years)

Iowa
No cervids located within a 30 mile radius of 
endemic area for CWD allowed

Kansas CWD HCP compliance only
Kentucky No cervids from CWD positive states. 

Michigan

No cervids from herds within 25 miles of CWD 
positive in domestic herds within last 5 years; 
No cervids from herds within 75 miles of CWD 
positive wild animal if the exporting facility has 
single perimeter  fence in previous ten years; 
No cervids from facility wihin 50 miles of CWD 
positive wild animal in previous 10 years if 
exporting facility has double perimeter  fence. 
Banned states include Wisconsin, Colorado and 
Wyoming. 

Minnesota

No cervids from CWD endemic area, defined as 
counties where CWD infected wild cervids are 
found)

Missouri No cervids from CWD endemic areas. 

Oklahoma

No cervids from counties or provinces where 
CWD has been identified in free-ranging cervid 
populations. 

Pennsylvania
No movement permitted from endemic areas 
and states. 

Rhode Island No cervids from CWD endemic areas. 



South Dakota

No cervids from herds that were part of a 
traceback or trace forward herd within past 5 
years. 

Tennessee
No cervids from an area where CWD has been 
diagnosed in wildlife. 

Texas No cervids within 20 miles of CWD positive

Utah

No animals from CWD endemic portions of 
Alberta, Saskatchewan, Colorado, Nebraska, 
South Dakota, Wyoming or within 20 miles of a 
CWD positive. 

West Virginia

No animals from facilities that are located 
within 15 mile radius of a confirmed CWD 
positive in last 60 months. 

Wisconsin
Cervids must be adequately separated from any 
wild animals known to be infected with CWD. 



Chronic Wasting Disease Transmission to Minnesota and Wisconsin Cervid Farms 

Chronic Wasting Disease Transmission to Minnesota and Wisconsin Cervid Farms (June 18, 2019) 
Scott Wells and James Kincheloe, College of Veterinary Medicine, University of Minnesota 

 

1. Characterizing Risk of Chronic Wasting Disease Transmission Exposures 
 
University of Minnesota researchers conducted a study funded by the Minnesota Board of 
Animal Health (BAH) to evaluate means by which cervid (deer, elk, and other deer family 
species) farms are exposed to Chronic Wasting Disease (CWD) and identify ways to reduce 
transmission risks.  CWD, the transmissible spongiform encephalopathy of cervids, is thought to 
be caused by a malformed prion protein that causes brain cells to die.  The disease threatens the 
health of both wild and farmed cervids.  There is no treatment or vaccine for CWD; all animals 
on farms found to be infected are either destroyed or placed in long-term quarantine with on-
going surveillance, resulting in severe economic losses to herd owners.  More CWD information 
can be found at: 

• USDA Animal and Plant Health Inspection Service (APHIS):  
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information 

• Minnesota BAH:  https://www.bah.state.mn.us/deer-elk/   
• Wisconsin Department of Agriculture, Trade, and Consumer Protection (DATCP):  

https://datcp.wi.gov/Pages/Programs_Services/AnimalDiseases.aspx 
 
The researchers first identified potential exposures of CWD to farmed cervids, based on review 
of published scientific literature.  These included direct contact with infected live animals, 
including farmed or wild cervids, and indirect contact with infected animals through cervid 
parts (brought to farms from hunting or taxidermy practices), shared equipment, feed and water, 
or contaminated feces from animal scavengers.  The next step was to classify potential exposures 
for CWD transmission into categories of higher known risk, lower (or unknown) risk, or 
negligible risk (Table 1), based on current state of understanding of these risks. 
 
Table 1. Risk of CWD transmission exposures to cervid farms 

Potential exposures Higher Known 
Risk 

Lower (or Unknown) Risk Negligible Risk 

1. Direct contacts with infected cervids 

• Introduction of farmed cervids From farm later 
found to be 
CWD-positive 

From farms with no CWD-
positive animals in the 5 years 
before detection 

No introductions in 
the 5 years before 
detection 

• Contact with wild cervids from 
farm location <50 miles from 
CWD-positive wild cervid  

Farm cervid 
escapes/re-entry 
or wild cervid 
entry 

Single perimeter fencing Double perimeter 
fencing or not <50 
miles from positive 
cervid 

2. Indirect contacts with infected cervids 

• Introduction of cervid parts 
(hunting, taxidermy) 

From <50 miles 
from CWD-pos 
wild cervids 

From other areas No introductions 

• Sharing equipment, 
contaminated feed or water, 
scavengers 

With CWD-
positive farms 

From location <50 miles from 
CWD-positive wild cervids 

No indirect contacts 

 

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-information
https://www.bah.state.mn.us/deer-elk/
https://datcp.wi.gov/Pages/Programs_Services/AnimalDiseases.aspx


Chronic Wasting Disease Transmission to Minnesota and Wisconsin Cervid Farms (October 21, 2019) 
James Kincheloe and Scott Wells, College of Veterinary Medicine, University of Minnesota 

2. CWD in Minnesota and Wisconsin Cervid Farms 
 
Through collaboration with the Minnesota BAH and the Wisconsin DATCP, the research team 
next reviewed records from the 34 CWD-positive cervid farms in Minnesota and Wisconsin 
detected from 2002 to January 2019 evaluate their potential exposures to CWD.  While the total 
number of cervid farms in each state is similar, there are several differences between the states, 
including a larger region in Wisconsin with detected CWD-positive wild cervids as well as 
differences in CWD regulatory programs between the states. 
 
Key findings from the review of the CWD-positive farms in Minnesota and Wisconsin: 
• Of the 34 CWD-positive farms, 26 farms were located in Wisconsin, compared to 8 in 

Minnesota.   
• 21 (62%) of the 34 CWD-positive farms tested positive since 2012, representing an increase 

in the rate of detection of new positive farms from previous years. 
 
Figure 1. CWD-positive cervid farms in Minnesota and Wisconsin by year detected 

 
• Most of the recently detected farms (since 2012) were located in Wisconsin (17 farms).  15 

of these recently detected farms had exclusively white-tailed deer, 2 had exclusively elk 
(both in Wisconsin), and 4 had mixed inventories or other species. 

• Most CWD-positive cervid farms since 2012 were located within 50 miles of known 
CWD-positive wild deer.  CWD has been detected in wild deer in or within 10 miles of 42 
of 72 Wisconsin counties 
(https://dnr.wi.gov/topic/wildlifehabitat/documents/cwdaffectedcountiesdifferences.pdf), 
compared to only a few counties in Minnesota to date (https://www.bah.state.mn.us/deer-
elk). 
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Chronic Wasting Disease Transmission to Minnesota and Wisconsin Cervid Farms (October 21, 2019) 
James Kincheloe and Scott Wells, College of Veterinary Medicine, University of Minnesota 

3. Risk of CWD Transmission Exposures to Minnesota and Wisconsin Cervid Farms 
 
Key findings from the review of the CWD-positive farms in Minnesota and Wisconsin: 
 
Results from the record review are summarized below (Figure 2) based on the categorization in 
Table 1.  These data show:  
• 56% of CWD-positive farms (n=19) experienced one or more known higher risk CWD 

exposures (described in Table 1).  Of these 19 farms, 63% (12) introduced cervids from 
another farm later detected with CWD, 42% (8) reported wild deer entered farm pens or 
farmed cervids escaped and re-entered in areas with CWD in wild deer, and 11% (2) reported 
exposure of the farm to cervid parts from areas with CWD in wild deer through hunting or 
taxidermy practices.  Some farms reported multiple exposure pathways. 

• Notably, 44% of CWD-positive farms (n=15) did not have known higher-risk CWD 
exposures.  Sixty-two percent of the CWD positive herds detected since 2012 fell into this 
category, compared to only 15% of those detected prior, indicating potential changing farm 
exposures to CWD.  Most of these 15 herds had added animals from herds without test-
positive animals in the previous 5 years (80%), though some had no new additions (20%).  
Since current tests detect CWD only in dead animals, the potential exists for animals 
purchased from tested herds to have been unknowingly infected. 

• Most CWD-positive farms (85%) without known higher risk exposures were located 
within 50 miles of CWD-infected wild deer.  Of these 11 herds, 73% had single and 27% 
had double perimeter fencing to prevent direct contact with wildlife.  CWD detection in 
herds despite fencing barriers and with no animal movements from other positive farms 
indicates the potential significance of indirect contact exposures in locations with infected 
wildlife, and the critical need for research to identify practices to minimize these risks. 
 

Figure 2.  Highest Risk Exposures for CWD-infected Cervid Farms by Year in MN and WI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Within each year, each row represents a separate CWD-positive farm categorized by: 

• Highest risk exposures:  Farmed cervid (F)   Wild deer (W)    Cervid parts (P)    Other (O) 
• Known risk level:  Higher      Lower (or unknown)      Negligible 
• State:  * Minnesota 
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Domestic Cervidae Rulemaking Meeting April 21, 2021 

Attendees: 

Scott Barnes (ISDA) 

Dallas Burkhalter (ISDA) 

Katy DeVries (ISDA) 

Tricia Hebdon (IDFG) 

Chase Jones 

Rulon Jones 

Miranda Juker (ISDA) 

Pamm Juker (ISDA) 

 

Paul Kline (IDFG) 

Lloyd Knight (ISDA) 

Debra Lawrence, DVM (ISDA) 

Scott Leibsle, DVM (ISDA) 

Jeff Lerwill 

Kami Marriott 

David Miller 

Mike Miller 

 

Jonathan Oppenheimer (ICL) 

Billy Rasmussen 

Jeff Siddoway  

Brad Smith (ICL) 

Chanel Tewalt (ISDA) 

Joshua Uriarte (OSC) 

Garret Visser 

Kyle Wilmot (ISDA)

 

  Everyone was welcomed and the meeting was introduced by Lloyd Knight. He explained that the 

goal of the rulemaking in general was to remove unnecessary and redundant language, as opposed in to 

being in response to a petition for changes. He encouraged everyone to comment as they needed. He 

then turned the meeting over to Dr. Scott Leibsle as the main presenter. 

  After welcoming all the attendees, Dr. Leibsle explained the areas of review – IDAPA 02.04.19 

“Rules Governing Domestic Cervidae” and Sections 600‐699 of IDAPA 02.04.21 “Rules Governing the 

Importation of Animals”. He began by reviewing the Rulemaking Summary sheet and sharing a current 

budget summary for the Cervidae Program at ISDA. While discussing the budget, he explained they were 

hoping to begin work on a Cervidae program database in 2021, which would be an extra expense for the 

FY 2022 budget.  

  For section 004 – Incorporation by Reference, it’s standard operating procedure to update these 

references to the current versions. The changes, including one to 9 CFR Part 55 ‐ Chronic Wasting 

Disease (CWD) should not affect Idaho producers, unless they are participating in the USDA CWD 

Certification Program – then they must meet the requirements set forth by USDA.  

  For section 010 – Definitions and section 011 – Redundant abbreviations were removed such as 

those included in the documents incorporated by reference. A definition for “Endemic Area” was added 

and updated the definition of “Source Herd” was updated to reflect actual usage. The abbreviation 

“CWDP” was removed and “HCP” was added to accurately reflect the programs actually in place. No 

questions/comments were noted. 

  Section 013 was removed as AZA facilities are not governed by the rule.  This change would 

primarily affect zoos. Section 014 was removed as redundant language. The removal in the beginning of 

section 020 was for the same reason in Section 13 – AZA facilities do not fall under this rule.  Section 

020.02 was removed to reflect the 2021 statutory amendment. Section 020.05 was added to regulate 

temporary exhibition of reindeer, which is currently not allowed. At this point, Brad Smith (ICL) had a 

question regarding the removal of 020.02, specifically in relation to the Endangered Species Act applying 

to Mountain Caribou in the Selkirks. He stated there was the potential for reindeer to be reintroduced 

into the wild as part of the recovery plan and wanted to know what measures would be taken to limit 

wild reindeer from having contact with domestic reindeer. Dr. Leibsle explained that the fencing and 
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facility requirements that apply to domestic Cervidae facilities would continue to be in effect. That, 

however, is the limit of requirements in place to prevent fence line contact. He added they had no 

choice but to remove this section, due to the statutory change, but they could negotiate some aspects. 

He asked for suggestions to be sent by email to Rules Info, Lloyd Knight, Miranda Juker and/or himself. 

No questions/comments were noted.   

Sections 021, 022 regarding official identification. Dr. Leibsle explained that most of these 

sections are mandated in statute and cannot be changed. The removal of 022.07 and 022.08 was 

because these types of identification are not currently believed to be in use and are not considered 

official by USDA. David Miller explained that he still uses Ranch‐Specific Lamb tags, in addition to the 

metal USDA clips. Dr. Leibsle asked if that meant he would like them left in as an option. Mr. Miller was 

willing to re‐tag if necessary, but felt that having that ranch‐specific tag makes tracing an animal’s point 

of origin easier and would prefer that to be left in as an identification option. Dr. Leibsle made note of 

this request. 

  Section 023 was removed for redundancy. Section 031 and its subsections, language was 

simplified. Section 031.01 was deleted as not feasible because producers usually handle re‐identification 

themselves. Section 031.04 was removed because not many producers use tattoos anymore. No 

questions/comments were noted. 

  Section 050 – Genetics. This section had been previously designated as a topic of interest by Jeff 

Siddoway.  Dr. Leibsle explained that there is not currently in‐state testing for Red Deer Genetic Factor 

(RDGF), and the few testing options available have been problematic in the past. David Miller asked if 

there is no way to enforce this rule, is it was even necessary to have in the rule. Dr. Leibsle said it was 

also in the import rule, through which it would be easier to regulate. David Miller suggested removing 

this section as it is unenforceable and unneeded. After making a note, Dr. Leibsle asked if there were 

more comments. Brad Smith pointed out it would be nice to have the option if a test were to become 

available. Dr. Leibsle then explained some of the testing problems they experience including: the tests 

are hard to validate, there’s no guidance as to an acceptable level of purity and the tests are not 

governed by any organization to determine accuracy.  

  Jeff Siddoway stated that he sent some samples to GenomNZ (New Zealand), which cost 

approximately $100 and took 4 months each, but was concerned about the lack of a control sample 

from local captive and wild populations. Jeff Siddoway stated GenomNZ does not disclose where they 

get their baseline, and he felt that there should be statewide sample testing of approximately 1000 

animals. He said that until there was a local baseline established, which would require testing of a 

thousand head of deer from every Fish and Game region, he had no interest in having this rule in the 

state. He added the RDGF was not as much of an issue as it was made to seem because producers want 

“typical” animals. He explained that there is a difference in the spread of antlers in elk and red deer – 

“U” shape versus “V” shape – and very few producers and/or hunters would want that gene expressed 

in their Cervidae. He felt it was best to get rid of the whole RDGF issue in the rules until there was an 

adequate baseline, reliable lab and/or a need within an industry where producers largely trust each 

other.  Dr. Leibsle clarified a “baseline” as something to compare samples to for genetic purity. He said 

he didn’t think New Zealand would be using a North American sample; that would have to be supplied 

by us. He asked if there were further comments, and no one had any.  
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Section 060.05 was removed as redundant language and Section 080 was removed because dead animal 

disposal is already governed by IDAPA 02.04.17 “Rules Governing Dead Animal Movement and 

Disposal”. Section 090 – Dr. Leibsle explained that the fees for elk are currently at the maximum of 

$10/head.  To simply the rule, all due dates for all fees applied to the domestic cervidae program will be 

changed to December 31st. Section 100.02 and 100.03 were removed as necessary language. Section 101 

– language was clarified that all facility requirements must be met before any Cervidae may be 

introduced into a facility. Brad Smith asked about quarantine facilities, and how it was determined if one 

was required. Dr. Leibsle explained that producers importing from areas with an endemic disease area 

would be the most likely to need quarantine facilities, and this would usually be to existing facilities as 

opposed to new ones. He added that he doesn’t think many producers really want that type of import.  

No questions/comments were noted. 

  Section 102 ‐ no proposed changes, but it was asked if there any feedback as to whether there 

should be additional fencing requirements when a facility has had ingress of wild animals in the past. No 

comments were noted. Section 104 – this is more of an animal care issue and addressed in Idaho Code 

25‐3500. As he came to section 201, Dr. Leibsle said he was hopeful that they would be able to solve 

most inventory problems with a database in the future. In the meantime, it can be difficult reconciling 

with the various types of documents they receive. ISDA is requiring the summary report to be completed 

in addition to the standard annual inventory documents to assist in this process. He added that the 

time/labor spent reconciling inventories accounts for a lot of the program expenses. 

  Jeff Siddoway said that he was contacted by a southeastern Idaho rancher who requested that 

they stop requiring fees after an animal reaches a certain age, such as 12 years old. This would cap the 

animal’s life registration cost at $120. He asked if there was any support for this and added that there 

could be a financial impact, depending on the age structure of the industry, but he didn’t know how 

much. Dr. Leibsle said that it would be time consuming to have inventory work done by the agency for 

age validation. He said that would increase the complexity of inventories, as well as confusion and 

conversations to clear things up. He said he was willing to put the idea out there, but the current system 

makes this logistically difficult. He asked if anyone else had comments on this and none were noted. 

  Section 204.04 was being removed because other agencies may be notified as a courtesy, but 

cervids are not a brand animal. Section 205 was a clarification, not a change. Miranda Juker explained 

when ISDA receives death certificates, they could be for animals that were too young to be included on 

an inventory. This can make it difficult to determine an animal’s identity, especially when the age is not 

recorded on the certificate. Dr. Leibsle added that if the animal has not been included on an inventory 

due to a young age, they do not need to report the death. However, if the animal has been included on 

the annual inventory – no matter how young – the death must be reported. In line with that, they want 

to develop an electronic/web‐based form to make death reporting easier. Section 205.01 extends the 

timeline for reporting. The removal of section 207 was for redundancy; it’s already in statute and 

unnecessary in this rule. 

  Section 208 was amended to an extended timeframe as it’s difficult to enforce a 10‐day 

timeframe. This also brings it in line with other reporting requirements as part of the annual inventory. 

The removal of 209.01 is because the voluntary ranch management plan has not been used since the 

CWD requirement was changed in 2015. He said the mandatory ranch management plans should remain 
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in place in Section 209.03, but asked if there were there any thoughts on revising the risk assessment 

criteria used in this section.  No questions/comments were noted. 

  In Section 250 ‐ Dr. Leibsle pointed out there is a difference between the federal interstate 

requirements and the intrastate requirements for Idaho, David Miller asked if the Tuberculosis (TB) 

program was federal, like the CWD program. Dr. Leibsle explained that is the case for interstate 

movement, however the rule here is discussing intrastate movement. Mr. Miller asked about the 

current state status regarding TB, which Dr. Leibsle said Idaho is accredited TB‐free. Mr. Miller then 

explained he was concerned because he had to test his whole herd twice last year for movement within 

the state. He asked why Cervidae producers were required to have this testing when other livestock 

producers aren’t. He proposed that they shouldn’t have to maintain the federal accreditation status for 

movement within the state. Dr. Leibsle explained that producers are not required to be TB Accredited 

herds, but if they choose to do so they do have to meet the federal testing requirements for that 

accreditation. Mr. Miller stated that if they are a TB free state and only importing TB tested animals, 

they shouldn’t need to test again when they are moving the animals within the state. Dr. Leibsle said the 

concern is not only the domestic Cervidae which are tested but there are, for example, wild cervids in 

Michigan that pose a disease risk to the domestic population. He asked Mr. Miller if he was proposing 

they remove the TB test requirement for movement of cervids within the state. Mr. Miller stated yes. 

Dr. Leibsle asked if there were further comments on this issue. Chase Jones said that he seconded that 

proposal – they should be able to move within the state without additional testing. Jeff Siddoway 

likewise concurred with the proposal. He added that a lot of in‐state movements happen close to 

harvest and it can be dangerous, time consuming and the shaving for testing messes up the cape. Dr. 

Leibsle thanked them for their comments and asked if there were any more. No additional 

questions/comments were noted. Dr. Leibsle added that if TB were to become an issue, ISDA would still 

have the authority to require testing at that time. 

  Section 250.02 proposed a changed timeframe to match all other forms; while section 250.03 

was redundant and unnecessary. Section 300 was removed because ISDA already has this authority in 

statute (25‐218, Idaho Code) and there is no need to itemize the potential diseases. Sections 303 

through 305 and 400 were identified as all redundant and in statute. No questions/comments were 

noted. Billy Rasmussen referred back to Mr. Siddoway previously talking about the $10/head fee for 

annual inventory. He suggested that they could increase the fee for first‐time additions but lower it later 

in life for older animals. For example, he has a 20‐year‐old cow that he doesn’t feel he needs to pay a 

fee for every year. He acknowledged it would be extra work for the agency, and pointed out that the 

average age for bulls is 2‐5 years. He said that increasing the initial fee could lower the overall costs and 

ease the burden on producers. Dr. Leibsle explained that the $10 maximum for the fee is in statute and 

would require a legislative change to adjust that. He added that ISDA would need to do a fiscal analysis 

to determine how a change in fees would impact revenue. He requested that Mr. Rasmussen submit 

that specific request in writing. Mr. Rasmussen said it was just a thought and Dr. Leibsle could continue 

with the meeting. 

  Dr. Leibsle continued with section 450 regarding TB testing being required for change of 

ownership versus movement as discussed earlier. David Miller said he would like the see the test 

requirement removed here, as well. No additional questions/comments were noted. Section 500, 

proposed to clarify which species are identified as susceptible to CWD. The proposed change would 

make it so the requirement falls on elk and reindeer, not fallow deer ‐ the only other species farmed in 
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the state. He asked for comments regarding CWD. Jonathan Oppenheimer said he was just joining the 

meeting. He said that the level of testing for CWD should be a key consideration and he was looking for 

a way to increase testing of animals dying for reasons for other than slaughter or harvest. Dr. Leibsle 

said that the testing requirement is already 100% for deaths outside of slaughter and harvest. Mr. 

Oppenheimer pointed out that there are issues that could prevent testing – they need to determine how 

many animals die from natural causes without being tested because, for example, they are found too 

late for sample collection. To his understanding there are some animals that are not tracked or tested 

because they decompose and wanted to know if there was a way to track the untested animals. He also 

asked about slaughter being only 10%. Dr. Leibsle said this issue will come up later and they could circle 

back to the issue at that point. No additional questions/comments were noted.   

Section 501.01 through 501.04. These sections were being stricken due to lack of state and/or 

federal personnel and redundancy. He explained that ISDA will continue to educate on the proper way 

to collect CWD samples. For valid tests, samples must be submitted to the lab in whichever format 

required by the lab. Miranda Juker confirmed Idaho’s elk producers have a pretty good success rate with 

CWD sample submission. David Miller then asked about live‐animal testing and how soon that would be 

available. Dr. Leibsle said that there is a live‐animal test for white‐tailed deer only, but it is not approved 

by USDA. A rectal biopsy is currently only allowed if the white‐tailed deer are already quarantined for 

CWD exposure, then multiple rectal biopsy tests can be performed to enable the animals to be released 

from quarantine. There has been some testing of mule deer through an ear punch, but they were 

getting a lot of false positives. Dr. Leibsle explained that CWD moves differently through elk and deer; 

the disease takes longer to migrate from the brain to lymph tissue in the rectum of an elk.  The reason 

for this is unknown, as is the actual duration in which CWD migrates to rectal tissue in an elk.  Dr. Leibsle 

said that all the regulatory agencies are waiting for a live CWD test to be made available, but they won’t 

approve a test until after USDA has confirmed the test to be accurate and validated.  

  Section 502.01a – clarifies current available CWD tests. The most common tests used are the 

ELISA and the Immunohistochemistry. Section 503 discusses the CWD Herd Certification program, which 

any Idaho producer can participate in, if they choose. This is a federal program with standards set by 

USDA and does not need to be included in this rule. Currently, no Idaho producers participate in this 

program. Section 506 was removed due to redundancy, as this authority exists elsewhere. 

  Having reached the end of the rule, Dr. Leibsle opened the floor to questions and comments. 

Billy Rasmussen began by asking about CWD. He wanted to know if there were any numbers showing 

what the state tested last year from hunter samples, as he never saw samples being dropped off. Tricia 

Hebdon of the Idaho Department of Fish and Game (IDFG) said they had about 1100 samples tested so 

far this year. They have mandatory annual testing required in the Idaho panhandle near Libby, Montana 

and eastern Idaho. They rotate through other areas of the state and this year included the Salmon, 

Idaho area. Mr. Rasmussen asked what percentage of animals this would be testing. Ms. Hebdon 

indicated she would look into that. Dr. Leibsle said if that information were sent to him, he would make 

sure it got posted online.   

  After a 10‐minute break, Dr. Leibsle said he had received a question from Tricia Hebdon 

regarding sampling for CWD testing including the brain and the medial lymph nodes. Ms. Hebdon 

elaborated that this was a question for discussion – it could be easier to get lymph nodes for testing as 

opposed to the traditional obex sample. Dr. Leibsle said that Idaho only requires the obex for testing and 
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it could be difficult asking for both, although it could help when the obex is missed during collection. He 

said this would require additional training on how to collect samples. David Miller offered that he has 

taken elk to slaughter in Nampa, Idaho and they have told him that even the lymph nodes can be 

difficult. Dr. Leibsle clarified they were just talking about a secondary testing option as insurance if the 

obex sample was improperly collected and rendered untestable. David Miller said that ISDA used to 

provide a certificate after training on sample collection. He added that once you have been trained and 

know what to do the collection isn’t that hard. Dr. Leibsle asked for further comments. Jeff Siddoway 

asked if they could make it an option – either obex or lymph nodes – so they wouldn’t have to also 

submit the lymph nodes if they were confident in their ability to remove the obex. Dr. Leibsle said he 

would have to talk to the lab, and whether it was possible a lymph node sample would be viable for a 

longer period of time than the obex– especially in animals that have been dead longer. He added that 

the lymph node provides the most reliable test in white‐tailed deer, but that is not the case in elk. 

  Dr. Leibsle asked if there were any further comments on the Cervidae rules. David Miller asked 

about the proposed added definition for “Endemic Area” and what would set the boundaries for this. Dr. 

Leibsle said this would be covered in the import rules and moved the discussion on the IDAPA 02.04.21 

“Rules Governing the Importation of Animals” sections 600‐649, adding that the official negotiated 

rulemaking meeting for this rule would be conducted in full on April 22, 2021, however given the 

relevance of Section 600 of this rule to the cervidae industry, the comments from the current meeting 

would be included in the rulemaking record as well.  In section 600.1 the language was simplified, and 

600.2 was removed since testing is discussed in section 601. ISDA had received comments from Jeff 

Siddoway, submitted prior to this meeting, regarding 600.4 “Deworming Requirement”. Mr. Siddoway 

said that in the past, to be allowed to get animals east of the 100th meridian, they had to agree to this 

requirement. He pointed out that any facility with good husbandry practices wouldn’t have a problem.  

He said that it could be difficult to get a veterinarian to his facility at times and asked if it would be 

sufficient to allow owners to handle the deworming treatment and add an affidavit to the CVI. Dr. 

Leibsle explained that this requirement was on the veterinarian issuing the CVI in the state of origin. Mr. 

Siddoway said he understood, but still felt the requirement was cumbersome. Dr. Leibsle asked him 

what exactly his proposed change would be. Mr. Siddoway said they should accept a producer‐signed 

affidavit regarding liver fluke treatment as opposed to requiring veterinary certification. 

  Dr. Leibsle explained that this section was specifically addressing meningeal worm and it doesn’t 

specifically state that a veterinarian must be the one to treat. The attending veterinarian is only required 

to record a statement on the CVI that the animals have been treated with a dewormer. ISDA has never 

required the veterinarian be the person to apply the treatment (Ivermectin). He asked Mr. Siddoway to 

clarify what he was asking, as it appeared his request was permitted by the rule. Mr. Siddoway said that 

section in the copy of the rules he had, 600.02 said “treated with a parasite that’s efficacious against 

giant liver flukes by an accredited veterinarian no less than 30 days or no more than 60 days prior to 

importation…” and he assumed the language was the same for meningeal worm. Dr. Leibsle said he was 

looking at an outdated version of the rules, since the current rule did not have that. Mr. Siddoway asked 

to clarify that a veterinarian does not have to administer the deworming treatment. Dr. Leibsle said that 

was correct, there just needed to be a statement that treatment had occurred.   Mr. Siddoway 

acknowledged the clarification. Billy Rasmussen asked about the safety of meat being given for public 

consumption when they have had recently been treated with Ivermectin. Dr. Leibsle explained that  

Ivermectin is the accepted treatment for meningeal worms, although it is off‐label use when being 
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administered to Cervidae. Dr. Leibsle stated the estimated meat withdrawal time for elk being treated 

with Ivermectin was approximately 30 days. He clarified, asking if Mr. Rasmussen was concerned about 

residual product in the meat when it was harvested. Mr. Rasmussen affirmed. Dr. Leibsle asked for his 

specific request. Mr. Rasmussen said that he didn’t have an exact wording yet but, for example, a 

producer in Canada wouldn’t test animals within 60 days before shipping because it could damage the 

horns. He said that unless they push the Ivermectin treatment out to 6 months or so, he didn’t see how 

they could avoid the drug reside entering into the food chain. David Miller asked if they could change 

the de‐worming requirement so it applies only to animals from an endemic area, as opposed to all 

animals. Dr. Leibsle said they could suggest an amendment for the rule to say something like “east of the 

100th meridian.” Mr. Miller pointed out that most animals would be dying within 60 days of import 

anyway. Dr. Leibsle said he was open to suggestions and this was best done in writing. Mr. Miller asked 

the group what their thoughts were.  

  Tricia Hebdon said the meat withdrawal period was actually 60 days and pushing the 

requirement to 60 days would mean the animals still had protection in place against the meningeal 

worm. Billy Rasmussen didn’t feel that treating 60 days before would be an option due to the bulls being 

in velvet. Dr. Leibsle said that it would allow for more time to complete the requirement – including if 

the producer still wanted to keep within 30 days. Mr. Rasmussen asked how dangerous meat with 

Ivermectin was. Dr. Leibsle referred him to FSIS for information on the health impact of drug residues. 

Jeff Lerwill suggested changing the requirement to 6 months to allow more leeway and time for the 

ivermectin to wear off. Dr. Leibsle said all suggestions were on the table. He added that he understands 

certain times are preferred for working animals. To recap he said there were currently 2 proposals to 

amend this requirement ‐ 60 days advance treatment and 6 months advance treatment.  David Miller 

reiterated that he would like to see it amended to apply only to animals entering from east of the 100th 

meridian. After noting the suggestions, Dr. Leibsle asked if there were any other comments. He added 

that this part of the rule was originally negotiated to prevent introduction of P. tenuis into the wild 

population. Jeff Siddoway asked if anyone knew how long treatment lasted until there was a chance of 

re‐infection. Dr. Leibsle referred to Ms. Hebdon who said that from what she’s read re‐infection 

becomes a concern after 3 months. She indicated she would send the literature she had on the subject. 

  After Dr. Leibsle asked about further questions, Brad Smith requested help to understand the 

difference in risk east of the 100th meridian. Dr. Leibsle explained that USDA has conducted surveillance 

that indicated P. tenuis occurs primarily east of the 100th meridian; they have not discovered it to a 

significant degree to the west. He said he would look for literature on this topic. No additional 

questions/comments were noted. Section 600.05 ‐ it was suggested to remove the import statement 

since a veterinarian is already responsible for making sure animals on a CVI are not showing symptoms 

of any disease. In discussing section 601, Dr. Leibsle pointed out that 601.01 was just amended in 2020. 

He said that only animals from a designated surveillance area or high‐risk area require brucellosis testing 

and the only surveillance area in the country was the area around Yellowstone Park in Idaho, Montana 

and Wyoming. He asked Miranda Juker if there were any farmed cervids within the Montana Designated 

Surveillance Area (DSA). Ms. Juker did not believe so and said if they are there, they aren’t being sent 

into Idaho.  

  Section 601.02 ‐ Jeff Siddoway elaborated on his previous comments regarding Red Deer 

Genetic Factor (RDGF). Mr. Siddoway said that it had kind of been covered previously but, because there 

is no lab and no base sample, he felt this requirement should be removed. He added that he didn’t think 
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he could find an elk producer in the state who would want to use red deer. No additional 

questions/comments were noted. Mr. Siddoway also had a comment regarding TB and asked if that had 

been covered enough previously. Mr. Siddoway said that it was covered earlier – he didn’t think there 

was a need for intrastate testing as it was just burdensome. Dr. Leibsle clarified that the TB issue 

discussed in the previous rule applied to intrastate movement only and the import rule currently being 

discussed was for movement from other states into Idaho. Movements across state lines are required to 

perform TB testing unless coming from an accredited TB free herd. Mr. Siddoway understood, and David 

Miller asked if they could use a blood test to meet the requirement for import testing. Miranda Juker 

confirmed that either the tuberculin or the blood test was acceptable for movement. Mr. Miller said he 

had received elk as imports last year and they thought they still had to shave and re‐check for TB testing, 

which meant more handling of animals and greater risk of injury. Dr. Leibsle explained that, in the past, 

the Bovigam test gave a lot of false positive test results. Since then, he believes the issue had been fixed, 

but he didn’t know if a Bovigam test was permitted to maintain a TB accredited free status. Mr. Miller 

said that so far, is has been accepted. No additional questions/comments were noted. 

  Sections 605 through 607 were removed as unnecessary language because it is responsibility of 

the accredited veterinarian issuing a CVI is to ensure the animals are healthy. 606 was removed due to 

relevancy and redundancy. Section 607 was identified by both Jeff Siddoway and David Miller for 

additional discussion on CWD import requirements. Dr. Leibsle stated that the August 2020 

administrative order is still in effect, which limits importation of cervidae from within a CWD endemic 

area or within 25 miles of CWD‐positive wild cervidae. Dr. Leibsle stated that CWD was an ongoing 

problem that was continuing to spread across many regions of North America, specifically Canada.  The 

reason for the administrative order was that ISDA did not feel the level of CWD surveillance in wild 

cervidae and the method in which Canadian animal health officials were using to identify and expand 

their CWD endemic areas were providing sufficient protection to prevent importing CWD into Idaho.  

  Jeff Siddoway said that in 2020 quite a few outfits with harvest/hunting facilities had deals to 

purchase Canadian elk including down payments paid and hunts pre‐sold. Without warning they 

received the administrative order which slammed the door on these deals. While he recognizes the 

authority given to the administrator and director, he felt that an allowance for herds with 5‐year CWD‐

free status should have still been able to import. He said that the radius of 25 miles, as opposed to 20 

miles, made all the difference in this situation, adding that it cost him $100,000 in net income. He felt 

the CWD‐free herd was at odds with the administrator. He asked if the radius could be reduced from 25 

miles, since 25 of the 50 states in the US, including Wyoming, are known to have CWD. He added that he 

was 99% sure CWD is present in wild elk in Idaho. While he didn’t have a solution, he did know that the 

order at that time hurt Idaho Cervidae producers.  

  David Miller said he wanted to know how they chose 25 miles as their radius because Utah put 

theirs at 20 miles and wondered what was consistent with other states. Dr. Leibsle displayed a table 

showing the CWD import requirements from other cervid farming states. The table indicated different 

states have taken entirely different approaches ‐ some far more restrictive than Idaho, some far less 

restrictive. In making the decision back in August 2020, Dr. Leibsle indicated a scientific study developed 

by the University of Minnesota was also taken into consideration.   The study investigated the risk 

factors that could predispose a domestic cervidae facility to become infected with CWD.  The study 

identified that any domestic cervidae facility located within a 50‐mile radius of a CWD positive in a wild 

cervidae was one of the primary risk factors for domestic cervidae ranches becoming infected with 
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CWD.   Dr. Leibsle explained they tried to take a balanced approach by requiring a large enough distance 

to establish safeguards against inadvertently importing a CWD positive animal, without being so 

restrictive that the requirement would completely eliminate all cervid markets.  Idaho is not the most 

restrictive in this regard and they are not the least restrictive; the regulation falls in the middle of what 

most farmed cervid states require.  He added that a lot is still unknown about CWD, which is spreading 

rapidly – especially in Alberta, Canada. 

  Dr. Leibsle said that, while the administrative order is still in effect, the preferred location for 

this requirement is the import rule, and if stakeholders could come to a reasonable agreement on the 

CWD safe distance issue, if would be best to incorporate that into the Import Rule. Dr. Leibsle clarified 

that the states that do not have any kind of CWD proximity requirement, such as Colorado, already have 

CWD. Chanel Tewalt reiterated that the administrative order stands regardless of rulemaking decisions, 

adding that they want to have additional discussions with producers and stakeholders about adding it to 

the rule. Jeff Lerwill said that he has spoken with Canadian producers who feel they are personally being 

attacked. He said there is no proof of where a harvested animal actually came from – it could have been 

shot further away. He did admit that some have had CWD‐positive animals within that 25‐mile radius, 

but they can still ship to Colorado. He felt there is ambiguity because no one is verifying where animals 

are actually originating. Mr. Lerwill said there could be issues where someone doesn’t like a neighbor, so 

they say animals are from somewhere closer to damage them. Mr. Lerwill then asked what IDFG felt the 

difference in health was between Idaho and Montana, and when CWD test results for samples pulled by 

butchers and taxidermists would be released. Dr. Leibsle said if there are problems with accurately 

locating where a CWD animal is harvested in another state or province, there isn’t anything that can be 

done about that. Dr. Leibsle displayed a map showing the 2020 CWD cases identified in Alberta. He 

explained that ISDA is greatly concerned because while many of the CWD positive cases identified on 

the map (stars on the map) are in Alberta’s endemic area (shaded on the map) – many are also located 

outside of their endemic area.  

  Tricia Hebdon said Idaho does not currently have CWD in the wild and IDFG is doing everything 

they can to get exact harvest locations to help define a CWD area in the state if/when they have a 

positive. She said that taxidermists and wild game processors are not required to submit samples, but 

some do anyway. Rulon Jones said that the number of confirmed cases in Alberta were a result of the 

number of hunters and tests submitted. He said that CWD wasn’t necessarily spreading, there is just an 

increase in testing which appears to lead to an increase in the number of cases as existing cases are 

exposed. Rulon Jones then asked why ISDA doesn’t continue to rely on the rule in place regarding CWD‐

free herds, which can’t control the animals outside their facility. He said that if a producer could show 

they don’t have CWD inside their fence, that should be sufficient. Dr. Leibsle explained that their intent 

wasn’t to claim elk producers aren’t doing their job, but rather to address the potential for exposure 

from wild elk which is out of their control. Billy Rasmussen pointed out that the testing rate in Alberta, 

Canada is over 50%, while Idaho only tested 1100 wild elk, primarily in areas without any Cervidae 

facilities. Mr. Rasmussen asked what would be done if CWD was found near a captive herd in Idaho – 

would it be shut down? Mr. Rasmussen said the state should be responsible for testing more wild elk 

instead of over‐regulating domestic producers. Dr. Leibsle said that if CWD was found in wild cervidae in 

Idaho, ISDA would not shut down a domestic elk facility because of its proximity to that wild case – that 

would only happen if CWD was found inside their fence. Dr. Leibsle pulled up another map of CWD 

testing in Alberta to compare 2019 and 2020. He said the 2020 map indicates an apparent decrease in 
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CWD cases from 2019, however that is because Alberta chose to limit the areas in which they were 

conducting CWD surveillance in 2020.  He added that this is a complicated issue and asked for further 

comments. 

  Kami Marriott said that she agrees with that has been said about CWD so far, and she was glad 

Rulon Jones spoke up. She added that she knows this is a big issue and hopes there can be a remedy. 

She then said that RDGF feels redundant to worry about when animals are ultimately going to be 

harvested and they aren’t breeding animals. She also agreed that the intrastate TB testing requirement 

should be removed. Brad Smith said that he understood the 25‐mile radius was a hardship, but they 

need to do what they can to protect both wild and domestic herds. He said he appreciated all that ISDA 

was doing with the limited information available. David Miller asked for clarification on the executive 

order staying in place and adding it to the import rules. Dr. Leibsle reiterated ISDA’s desire is to discuss 

the issue further. The administrative order is not being rescinded at this time; they want to see where 

producers are on the issue. Mr. Miller asked if they were wanting a proposal for the rule instead of the 

administrative order, which would nullify the order. Dr. Leibsle confirmed that ISDA is requesting 

alternate proposals from stakeholders. Jeff Lerwill asked about a CWD blood test. Dr. Leibsle said they 

are willing to accept any validated test for any disease, but currently there is no blood test available or 

validated to detect CWD.  He added that there are several experimental tests currently in development, 

but nothing is approved. Jeff Siddoway asked for a recap of the brucellosis testing requirements ‐ the 

two tests and the timeframe, as 30 days is sometimes hard to meet. Dr. Leibsle explained that 

brucellosis testing is only required for animals from a high‐risk or surveillance area, which currently 

would be the Montana or Wyoming DSA. He added that USDA requires brucellosis testing when crossing 

international borders. Mr. Siddoway asked if the two tests was a USDA requirement. Dr. Leibsle clarified 

that one blood sample may be split up for two tests, one of which must be Fluorescence Polarization Assay 

(FPA) and the other can be Buffered Acidified Plate Assay (BAPA) or Buffered Antigen Plate‐Agglutination 

Test (BPAT). Mr. Siddoway said that the second test had hung them up in the past and asked if the testing 

timeframe could be extended from 30 to 45 days. Dr. Leibsle pointed out the current rule has a 60‐day test 

requirement. He then clarified import requirements. 

  Imported cervidae need a 5‐year CWD herd history, which can be an issue with Canada. Because of 

the way they operate, it can be difficult to get source herd information, as required in section 607.01 of the 

import rule. He said they could call the provinces to see if it’s something Canada can even provide, adding 

that he would try to get more information. Section 607.02 was to be removed because the Administrator 

does not want to be put in a position to grant exceptions to some and not others.  He said that if there are 

other ideas for how to prevent the introduction of CWD into Idaho, if they could grant more flexibility while 

maintaining the health status of the state, he was open to them and encouraged stakeholders to submit 

their ideas and proposals. Dr. Leibsle concluded the presentation and stated that comments may be 

submitted to the rulemaking records for the next 2 months.   

  Lloyd Knight said that if anyone wanted to join the meeting the next day looking at the entire 

import rule, they could email a request to him for a link. Mike Miller then spoke up asking if he should 

submit his question regarding reindeer in north Idaho in writing. Dr. Leibsle said that it was addressed at the 

beginning of the meeting. He said that IDAPA 02.04.19 section 20.02 was removing the limitation on 

ownership, but they were proposing notification when there was a request to exhibit, which would be 

otherwise prohibited. He said the only other change regarding reindeer was the CWD testing requirement 

from the addition of “susceptible to CWD” in sections 500.01 and 500.02. Mr. Miller said he understood, 
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and the current comments were ok with him. Dr. Leibsle asked one final time for comments, before Lloyd 

Knight closed out the meeting. Mr. Knight said everyone should have the link for the next meeting already, 

and they would try to get amended rules, meeting minutes and other documents onto the ISDA website in a 

couple weeks. He said he would try to send an email once everything was posted. Lloyd Knight then 

adjourned the meeting. 



CWD import proximity 
requirements

Alabama No cervid imports. 

Alaska No cervids within 10 miles of CWD positive
Arizona No cervid imports. 
Arkansas No cervid imports. 

California No imports allowed from CWD positive states. 
Colorado CWD HCP compliance only

Idaho
No cervids from CWD endemic areas or within 
25 miles

Illinois

Cannot originate from a CWD endemic area 
(any county and surrounding counties where 
CWD has been diagnosed w/in last 5 years)

Iowa
No cervids located within a 30 mile radius of 
endemic area for CWD allowed

Kansas CWD HCP compliance only
Kentucky No cervids from CWD positive states. 

Michigan

No cervids from herds within 25 miles of CWD 
positive in domestic herds within last 5 years; 
No cervids from herds within 75 miles of CWD 
positive wild animal if the exporting facility has 
single perimeter  fence in previous ten years; 
No cervids from facility wihin 50 miles of CWD 
positive wild animal in previous 10 years if 
exporting facility has double perimeter  fence. 
Banned states include Wisconsin, Colorado and 
Wyoming. 

Minnesota

No cervids from CWD endemic area, defined as 
counties where CWD infected wild cervids are 
found)

Missouri No cervids from CWD endemic areas. 

Oklahoma

No cervids from counties or provinces where 
CWD has been identified in free-ranging cervid 
populations. 

Pennsylvania
No movement permitted from endemic areas 
and states. 

Rhode Island No cervids from CWD endemic areas. 



South Dakota

No cervids from herds that were part of a 
traceback or trace forward herd within past 5 
years. 

Tennessee
No cervids from an area where CWD has been 
diagnosed in wildlife. 

Texas No cervids within 20 miles of CWD positive

Utah

No animals from CWD endemic portions of 
Alberta, Saskatchewan, Colorado, Nebraska, 
South Dakota, Wyoming or within 20 miles of a 
CWD positive. 

West Virginia

No animals from facilities that are located 
within 15 mile radius of a confirmed CWD 
positive in last 60 months. 

Wisconsin
Cervids must be adequately separated from any 
wild animals known to be infected with CWD. 
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Animal Industries
Domestic Cervidae
PCA - 22503, 22104
Fund 0332-06

Through Mar.
2017 2018 2019 2020 2021

Revenues

License Plate Transfer 21,400.50      22,355.25      23,164.94      24,087.00      24,594.00      
Fines 2,800.00        5,680.00        5,100.00        -                 -                 
Licenses 58,348.00      61,989.00      66,506.00      68,761.00      55,481.00      

Total Revenues 82,548.50      90,024.25      94,770.94      92,848.00      80,075.00      

Personnel 59,015.00      62,882.92      40,881.70      39,993.57      35,286.68      

Operating Expense

Lab testing -                 -                 990.00           -                 -                 
Training -                 -                 
Travel 402.17           2,757.90        1,785.00        1,113.54        151.54           
Other 3,022.14        1,014.57        274.76           2,743.09        3,889.14        

Total Operating 3,424.31        3,772.47        3,049.76        3,856.63        4,040.68        

Total Expenses 62,439.31      66,655.39      43,931.46      43,850.20      39,327.36      

Net Cash Position 20,109.19           23,368.86           50,839.48           48,997.80           40,747.64           
Accumulated (58,701.86)          (35,333.00)          15,506.48           64,504.28           105,251.92         
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Rulemaking Summary 

IDAPA 02.04.19 – Rules Governing Domestic Cervidae 

Where is the rulemaking authority? 

Authority for this rulemaking resides in the Title 25 Chapter 3704 Idaho Code – 

Domestic Cervidae Farms   

What does this rule do? 

These rules govern procedures for the detection, prevention, control and eradica‐

tion of diseases among domestic cervidae, and facilities, record keeping, and re‐

porting requirements of domestic cervidae ranches.     

What is the agency proposing to change? 

The agency has performed Zero Based Regulation to simplify, clarify or remove 

outdated, unnecessary or irrelevant language in sections highlighted blue in the 

attached strawman.    The amended language in these sections does not change 

the regulatory impact, scope, intent or authority in the current rule.         

 

The agency has conducted an internal audit of this rule and identified multiple 

sections that may require amendments due to inaccurate or confusing language, 

recommendations to improve the efficiency of the program or changes that must 

be made to coincide with recent statutory amendments.    The changes listed be‐

low, and highlighted in yellow in the attached strawman, do result in a change to 

the regulatory impact, scope, intent or authority in the current rule. 

 Updating incorporations by reference to current version (Section 004)   

 Create a definition of “endemic area” (section 010) 

 Correct and clarify definition of “source herd” (section 010) 

 Remove prohibition on reindeer farming north of the Salmon River; define 

what requirements are necessary to transport a reindeer off property for 

temporary exhibition (Section 020) 

 Remove the fee for domestic cervidae that die during the same calendar 

year (Section 090) 
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 All facility requirements must be approved prior to population with cervids 

(Section 101) 

 Require a summary report form be submitted with the annual inventory 

(Section 201) 

 Change the due date for intrastate movement fees (Section 208) 

 Require reindeer be included in CWD testing requirements (Section 500) 

 

Recent discussions with industry and stakeholders have identified the topics listed 

below, and highlighted in green in the attached strawman, for review and poten‐

tial amendment: 

 Modification to the Red Deer Gene Factor testing and management re‐

quirements (Section 050) 
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02.04.19 – RULES GOVERNING DOMESTIC CERVIDAE 

 
000. LEGAL AUTHORITY. 
This chapter is adopted under the legal authority of Sections 25-203, 25-305, 25-601, and 25-3704, Idaho Code. 
   (        ) 
 
001. TITLE AND SCOPE. 
 
 01. Title. The title of this chapter is “Rules Governing Domestic Cervidae.” (        ) 
 
 02. Scope. These rules govern procedures for the detection, prevention, control and eradication of 
diseases among domestic cervidae, and facilities, record keeping, and reporting requirements of domestic cervidae 
ranches.   (        ) 
 
002. – 003.  (RESERVED) 
 
004. INCORPORATION BY REFERENCE. 
The following documents are incorporated by reference. (        ) 
 
 01. Bovine Tuberculosis Eradication, Uniform Methods and Rules, Effective January 1, 2005. This 
document can be viewed online at 
https://www.aphis.usda.gov/animal_health/animal_diseases/tuberculosis/downloads/tb-umr.pdf. (        ) 
 
 02. Code of Federal Regulations, Title 9, Part 161, January 1, 20162021. This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 03. Code of Federal Regulations, Title 9, Part 55, January 1, 20162021.This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 04. Code of Federal Regulations, Title 9, Subchapter A, Part 1 and 2, January 1, 20162021.This 
document can be viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-
vol1-chapI-toc-id4.pdf. (        ) 
 
005. -- 009.  (RESERVED) 
 
010. DEFINITIONS. 
 
 01. Accredited Veterinarian. A veterinarian approved by the Administrator and USDA/APHIS/VS, in 
accordance with Title 9, Part 161, CFR, January 1, 2004, to perform functions required by cooperative state-federal 
animal disease control and eradication programs. (        ) 
 
 02. Approved Laboratory. NVSL, an AAVLD accredited laboratory that is qualified to perform CWD 
diagnostic procedures, or a laboratory designated by the Administrator to perform CWD diagnostic procedures. 
 (        ) 
 
 03. Approved Slaughter Establishment. A USDA inspected slaughter establishment at which ante-
mortem and post-mortem inspection is conducted by USDA inspectors. (        ) 
 
 04. Area Veterinarian in Charge. The USDA/APHIS/VS veterinary official who is assigned to 
supervise and perform official animal health activities in Idaho. (        ) 
 

Commented [DSL1]: Update to 2021 version.    Accred‐
ited veterinarian standards. 

Commented [DSL2]: Update to 2021 version. CWD regu‐
lations 
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 05. Breed Associations and Registries. Organizations maintaining permanent records of ancestry or 
pedigrees of animals, individual animal identification records and records of ownership. (        ) 
 
 06. Certificate. An official document issued by a state or federal animal health official or an accredited 
veterinarian at the point of origin of a shipment of cervidae that contains information documenting the age, sex, 
species, individual identification of the animals, the number of animals, the purpose of the movement, the points of 
origin and destination, the consignor, the consignee, the status of the animals relative to official diseases, test results 
and any other information required by the state animal health official for importation or translocation. (        ) 
 
 07. Cervid Herd. One (1) or more domestic cervidae or groups of domestic cervidae maintained on 
common ground or under common ownership or supervision that may be geographically separated but can have 
interchange or movement. (        ) 
 
 08. Cervidae. Deer, elk, moose, caribou, reindeer, and related species and hybrids including all 
members of the cervidae family and hybrids. (        ) 
 
 09. Chronic Wasting Disease. A transmissible spongiform encephalopathy of cervids that is a 
nonfebrile, transmissible, insidious, and degenerative disease affecting the central nervous system of cervidae. 
 (        ) 
   
 
 10. Commingling. Within the last five (5) years, the animals have had direct contact with each other, 
had less than thirty (30) feet of physical separation, or shared management equipment, pasture, or surface water 
sources, except for periods of less than forty-eight (48) hours at sales or auctions when a state or federal animal health 
official has determined such contact presents minimal risk of CWD transmission. (        ) 
 
 11. Custom Exempt Slaughter Establishment. A slaughter establishment that is subject to facility 
inspection by USDA-FSIS, but that does not have ante-mortem and post-mortem inspection of animals by USDA 
inspectors. (        ) 
 
 12. CWD-Adjacent Herd. A herd of domestic cervidae occupying premises that border a premises 
occupied by a CWD positive herd, including herds separated by roads or streams. (        ) 
 
 13. CWD-Exposed Animal. A cervid animal that is not exhibiting any signs of CWD, but has had 
contact within the last five (5) years with cervids from a CWD-positive herd or the animal is a member of a CWD-
exposed herd. (        ) 
 
 14. CWD-Exposed Herd. A herd of cervidae in which no animals are exhibiting signs of CWD, but: 
    (        ) 
 
 a. An epidemiological investigation indicates that contact with CWD positive animals or contact with 
animals from a CWD positive herd has occurred in the previous five (5) years; or (        ) 
 
 b. A herd of cervidae occupying premises that were previously occupied by a CWD positive herd 
within the past five (5) years as determined by the designated epidemiologist; or (        ) 
 
 c. Two (2) herds that are maintained on a single premises even if they are managed separately, have 
no commingling, and have separate herd records. (        ) 
 
 15. CWD-Positive Cervid. A domestic cervid on which a diagnosis of CWD has been confirmed 
through positive test results on any official cervid CWD test by an approved laboratory. (        ) 
 
 16. CWD-Positive Herd. A domestic cervidae herd in which any animal(s) has been diagnosed with 
CWD, based on positive laboratory results, from an approved laboratory. (        ) 
 
 17. CWD-Suspect Cervid. A domestic cervid for which laboratory evidence or clinical signs suggests 

Commented [DSL5]: Definition unnecessary…CVI already 
a state and federal requirement 
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a diagnosis of CWD. (        ) 
 
 18. CWD-Suspect Herd. A domestic cervidae herd in which any animal(s) has been determined to be 
a CWD-suspect. (        ) 
 
 19. Death Certificate. A form, approved by the administrator, provided by the Division for the 
reporting of cervidae deaths and for reporting sample submission for CWD testing. (        ) 
 
 20. Designated Epidemiologist. A state or federal veterinarian who has demonstrated the knowledge 
and ability to perform the functions required under these rules and who has been selected by the Administrator to 
fulfill the epidemiology duties relative to the state domestic cervidae disease control program. (        ) 
 
 21. Disposal. Final disposition of dead cervidae. (        ) 
 
 22. Domestic Cervidae. Fallow deer (Dama dama), elk (Cervus elaphus) or reindeer (Rangifer 
tarandus) owned by a person. (        ) 
 
 23. Domestic Cervidae Ranch. A premises where domestic cervidae are held or kept, including 
multiple premises under common ownership. (        ) 
 
 24. Electronic Identification. A form of unique, permanent individual animal identification such as 
radio frequency identification tag, radio frequency identification implant, or other forms approved by the 
Administrator. (        ) 
 
  Endemic Area.  A geographical area designated by a state animal health official in the state of 
origin where animals located within that area are subject to an increased risk of acquiring a contagious disease. Most 
commonly in reference to Tuberculosis or Chronic Wasting Disease.   
  
 25. Escape. Any domestic cervidae located outside the perimeter fence of a domestic cervidae ranch 
and not under the immediate control of the owner or operator of the domestic cervidae ranch. (        ) 
 
 26. Federal Animal Health Official. An employee of USDA/APHIS/VS who is authorized to perform 
animal health activities. (        ) 
 
 27. Harvest. Any healthy domestic cervid that is intentionally and lethally removed from a domestic 
cervidae facility, by an owner, designated employee or customer of the facility, strictly for the purposes of either 
shooting or meat production. (        ) 
 
 28. Herd of Origin. A cervid herd, on any domestic cervidae ranch or other premise, where the animals 
were born, or where they were kept for at least one (1) year prior to date of shipment. (        ) 
 
 29. Herd Status. Classification of a cervidae herd with regard to CWD. (        ) 
 
 30. Intrastate Movement Certificate. A form approved by the Administrator, and available from the 
Division, to document the movement of domestic cervidae between premises within Idaho. (        ) 
 
 31. Individual CWD Herd Plan. A written herd management agreement and testing plan developed 
by the herd owner and approved by the Administrator to identify and eradicate CWD from a positive, source, suspect, 
exposed, or adjacent herd. (        ) 
 
 32. Limited Contact. Incidental contact between animals of different herds in separate pens off of the 
herd’s premises at fairs, shows, exhibitions and sales. (        ) 
 
 33. National CWD Herd Certification Program. A federal-state-industry cooperative program 
administered by APHIS and implemented by participating states that establishes CWD surveillance and testing 
standards that owners must achieve before interstate transport of cervids will be permitted. (        ) 

Commented [DSL7]: New definition 
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 34. Official CWD Test. A test approved by the Administrator and conducted at an approved laboratory 
to diagnose CWD. (        ) 
 
 35. Official Identification. Identification, approved by the Administrator, that individually, uniquely, 
and permanently identifies each cervid. (        ) 
 
 36. Operator. A person who has authority to manage or direct a domestic cervidae ranch. (        ) 
 
 37. Premises. The ground, area, buildings, and equipment utilized to raise, propagate, control, or 
harvest domestic cervidae. (        ) 
 
 38. Quarantine. An order issued on authority of the Administrator, by a state or federal animal health 
official or accredited veterinarian, prohibiting movement of cervids from any location without a written restricted 
movement permit. (        ) 
 
 39. Quarantine Facility. A confined area where selected domestic cervidae can be secured and isolated 
from all other cervidae and livestock. (        ) 
 
 40. Ranch Management Plan. A written plan for a domestic cervidae ranch that sets forth best 
management practices that mitigates the introduction or dissemination of disease among domestic cervidae. (        
) 
 
 41. Reidentification. The identification of a domestic cervid which had been officially identified, as 
provided by this chapter, but which has lost the official identification device, or the tattoo or official identification 
device has become illegible. (        ) 
 
 42. Restrain. The immobilization of domestic cervidae in a chute, other device, or by other means for 
the purpose of efficiently, effectively, and safely inspecting, treating, vaccinating, or testing. 
   (        ) 
   
 
 43. Restricted Movement Permit. An official document that is issued by the Administrator, AVIC, or 
an accredited veterinarian for movement of animals from positive, suspect, or exposed herds. (        ) 
 
 44. Source Herd. The herd or herds from where a producer acquired their existing livestock. A herd 
from which at least one (1) cervid has originated within the previous five (5) years and that cervid has been diagnosed 
CWD positive. (        ) 
 
 45. State Animal Health Official. The Administrator, or Administrator’s designee. (        ) 
 
 46. Status Date. The date on which the Administrator approves in writing a herd status change with 
regard to CWD. (        ) 
 
 47. Trace Back Herd. An exposed herd in which at least one (1) CWD positive animal resided within 
any of the previous sixty (60) months prior to diagnosis with CWD. (        ) 
 
 48. Trace Forward Herd. A herd that has received exposed animals from a positive herd within sixty 
(60) months prior to the diagnosis of CWD in the positive herd or from the identified point of entry of CWD into the 
positive herd.  (        )
    
 
 49. Traceback. The process of identifying the movements and the herd of origin of CWD positive, or 
exposed animals, including herds that were sold for slaughter. (        ) 
 
 50. Wild Cervidae. Any cervid animal not owned by a person. (        ) 

Commented [DSL8]: Clarify & standardize the definition   
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 51. Wild Ungulate. Any four (4) legged, hoofed herbivore, including cervids and other ruminants, not 
owned by a person. (        ) 
 
 52. Wild Ungulate Cooperative Herd Plan. A plan, developed cooperatively by the owner of the 
domestic cervidae ranch, the ISDA, and the Idaho Department of Fish and Game to determine the disposition of any 
wild ungulates that are found to be located on a domestic cervidae ranch. (        ) 
 
011. ABBREVIATIONS. 
 
 01. AAVLD. American Association of Veterinary Laboratory Diagnosticians. (        ) 
 
 02. APHIS. Animal and Plant Health Inspection Service. (        ) 
 
 03. AVIC. Area Veterinarian in Charge. (        ) 
 
 04. AZA. Association of Zoos and Aquariums. (        ) 
 
 05. CFR. Code of Federal Regulations. (        ) 
 
 06. CWD. Chronic Wasting Disease. (        ) 
 
 07. CWDP. Chronic Wasting Disease Program. (        ) 
  HCP.  Herd Certification Program. 
 08. ISDA. Idaho State Department of Agriculture. (        ) 
 
 09. NAEBA. North American Elk Breeders Association. (        ) 
 
 10. NVSL. National Veterinary Services Laboratory. (        ) 
 
 11. TB. Tuberculosis. (        ) 
 
 12. UM&R. Uniform Methods and Rules. (        ) 
 
 13. USDA. United States Department of Agriculture. (        ) 
 
 14. VS. Veterinary Services. (        ) 
 
012. APPLICABILITY. 
These rules apply to all domestic cervidae located in, imported into, exported from, or transported through the state 
of Idaho. (        ) 
 
013. AZA ACCREDITED FACILITIES AND USDA LICENSED FACILITIES. 
AZA accredited facilities and facilities licensed by USDA under 9CFR Subchapter A Parts 1 and 2 as licensees, 
dealers, exhibitors, research facilities and zoos are exempt from the provisions of this chapter provided that: (        
) 
 
 01. Movement Between AZA and USDA Facilities. AZA accredited and USDA licensed facilities 
may not sell, give, or in any way transfer cervidae to persons or domestic cervidae ranches within Idaho, except other 
to AZA accredited or USDA licensed facilities. 
   (        ) 
 
 02. Transfer of Cervidae. Any AZA accredited or USDA licensed facility that in any way transfers 
cervidae, or title to cervidae, to any person in Idaho, except to other AZA accredited or USDA licensed facilities, must 
comply with all of the provisions of this chapter. (        ) 
 

Commented [DSL9]: Updated abbreviation. 
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014. Importation Of Domestic Cervidae. 
All domestic cervidae imported into the state of Idaho must comply with the requirements of the APHIS National 
CWD Herd Certification Program and IDAPA 02.04.21 “Rules Governing the Importation of Animals,” which apply 
to domestic cervidae. (        ) 
 
015. -- 019.  (RESERVED) 
 
020. LOCATION OF DOMESTIC CERVIDAE. 
Any person who owns or has control of domestic cervidae in Idaho that are not located on a domestic cervidae ranch 
that is in compliance with the applicable provisions of this chapter, or on an AZA accredited or USDA licensed facility 
in compliance with this chapter, is in violation of these rules. (        ) 
 
 01. Department Action. In addition to any other administrative or civil action, the department may 
seize, require removal from the state, require removal to a domestic cervidae ranch that is in compliance with the 
provisions of this chapter, or require disposal of any domestic cervidae that are not located on a domestic cervidae 
ranch, an AZA accredited facility, or a USDA licensed facility which is in compliance with the provisions of this 
chapter. (        ) 
 
 02. Reindeer. Reindeer may not be owned, possessed, propagated or held in Idaho north of the Salmon 
River in order to protect the wild caribou herd in northern Idaho. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions from the provisions of Section 020 on a case 
specific basis. (        ) 
 
 04. Natural Disasters. Damage caused to domestic cervidae ranch facilities by natural disasters does 
not constitute a violation of this chapter, provided that the owner or operator begins any necessary repairs immediately 
upon discovering the damage, acts expeditiously, as determined by the Administrator, to complete any necessary 
repairs and reports the extent and cause of any damage to the Division within twenty-four (24) hours of the discovery 
of the damage. (        ) 
 
 05.   Notification of Temporary Exhibition.  Producers conducting temporary exhibitions must notify 
ISDA, in advance, of any event where a reindeer will be exhibited outside of an approved cervidae facility. ISDA 
must be provided with the date and location of the event as well as a description of the temporary facility and an 
escape plan protocol. 
 
021. OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually, permanently, and uniquely identified, with two (2) types of official 
identification approved by the Administrator. (        ) 
 
 01. Reporting of Identification. The unique individual identification number, type of identification, 
and the name, address, and telephone number of the owner of each animal identified must be reported to the 
Administrator, in writing, by the owner or operator. 
   (        ) 
 
 02. Identification Assigned. Official identification, once assigned to an individual animal, may not be 
changed or transferred to another animal. Animals that lose identification devices must be re-identified in accordance 
with Section 031. (        ) 
 
 03. Progeny. All progeny of domestic cervidae must be officially identified by December thirty-first of 
the year of birth, upon sale or transfer of ownership, or upon leaving the domestic cervidae ranch, whichever is earlier.
 (        ) 
 
 04. Visible Identification. At least one (1) of the official types of identification used must be visible 
from one hundred and fifty (150) feet. (        ) 
 
022. TYPES OF OFFICIAL IDENTIFICATION. 
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All domestic cervidae must be individually identified by two (2) of the following types of official identification, at 
least one (1) of the types of official identification must be a bangle or lamb tag that is visible from one hundred fifty 
(150) feet. (        ) 
 
 01. Official USDA Ear Tag. (        ) 
 
 02. Tattoo. Legible skin tattoo using an alphanumeric tattoo sequence that has been recorded with the 
Division of Animal Industries and applied to either the ear or escutcheon. (        ) 
 
 03. Electronic Identification. A form of electronic identification, approved by the Administrator. 
 (        ) 
 
 04. Official NAEBA Eartag. (        ) 
 
 05. Official ISDA Cervidae Program Ear Tag. A tamper resistant, unique number sequenced, 
individual identification tag approved by the Administrator. (        ) 
 
 06. Official HASCO Brass Lamb Tag. A brass lamb tag engraved with farm name and individual 
animal identification number. (        ) 
 
 07. Freeze Brands. Legible, freeze brands that uniquely identify the individual domestic cervid. 
 (        ) 
 
 08. Ranch Specific Unique Bangle or Lamb Tags. The Administrator may grant written approval for 
the use of bangle or lamb tags that are: ranch specific; tamper resistant; uniquely numbered; and correlated with 
another type of official identification on the annual inventory report. (        ) 
 
 09. Other Identification. Other forms of unique individual identification approved by the 
Administrator. (        ) 
 
023. National CWD Herd Certification Program Official Identification. 
All domestic cervidae enrolled in the National CWD Herd Certification Program are required to be identified with 
two (2) forms of identification for each animal. One (1) form of identification must be a nationally unique official 
animal identification that uses an APHIS-approved numbering system that is linked to the CWD National Database 
or equivalent ISDA database. The second form of identification must be unique to the individual animal within the 
herd and also be linked to the CWD National Database or equivalent ISDA database. (        ) 
 
 01. APHIS-Approved Identification Devices 
. (        ) 
 
 a. Electronic Identification; (        ) 
 
 b. Official USDA Tamper-Resistant Ear Tag; (        ) 
 
 c. Legible Ear or Flank Tattoo; and (        ) 
 
 d. Other forms of Identification as approved by APHIS Administrator. (        ) 
 
024. -- 029.  (RESERVED) 
 
030. OFFICIAL VISIBLE IDENTIFICATION. 
 
 01. Ear Tags. All domestic cervidae must be identified with a bangle or lamb tag that is visible from 
one hundred fifty (150) feet. (        ) 
 
 02. Size. The large portion of the bangle or lamb tag must be at least two (2) square inches. (        ) 

Commented [DSL13]: Federal program requirements.   
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 03. Color. No visible identification may have a primary color of brown, black, pink, tan, or silver. 
   (        ) 
 
 04. Camouflage Patterns. No visible identification may utilize camouflage patterns. (        ) 
 
031. REIDENTIFICATION OF DOMESTIC CERVIDAE. 
No domestic Permanent official identification in domestic cervidaecervidae  that has been lost or is no longer legible 
may be replaced only for the purpose to reestablish their original identity.   were marked with official identification 
may be re-tattooed for the purpose of reestablishing their identification nor re-ear-tagged with an official identification 
ear tag at any time subsequent to the original identification, except that re-tattooing or re-ear-tagging for the purpose 
of reestablishing the official identification is allowed only under the following conditions:  (        ) 
 
 01. Supervision. Reidentification is accomplished under the supervision of an accredited veterinarian, 
or state or federal animal health officials. (        ) 
 
 02. Permanent Identification. Animals that are presented for reidentification have some permanent 
identification that identifies the animals as those originally officially identified such as an individual animal 
registration tattoo, or other approved permanent identification, provided that such identification was submitted on the 
annual inventory report or other official record. (        ) 
 
 03. Inventory Evaluation. In absence of permanent identification, the Administrator may conduct an 
investigation or inventory evaluation to determine identity of the animal that is being presented for reidentification. 
 (        ) 
 
 04. Reproduction of Original Tattoo. Re-tattooing must reproduce the original tattoo that was placed 
in the animal’s ear at the time of official identification. (        ) 
 
 05. Records. All animals that have been re-identified must be reconciled to their original identification 
on the annual ISDA inventory form, due on Dec. 31st of each year.The accredited veterinarian or state or federal animal 
health official who supervises the reidentification must correlate the new identification with previous identification 
and record the ear tag or other identification numbers, the tattoo symbols and the owner’s name and address and submit 
the reidentification record to the Division within ten (10) days of the date of reidentification. (        ) 
 
032. -- 039.  (RESERVED) 
 
040. INSPECTIONS. 
To prevent the introduction and dissemination, or to control and eradicate diseases, state and federal animal health 
officials are authorized to inspect cervidae records, premises, facilities, and domestic cervidae to ensure compliance 
with the provisions of this chapter and other state or federal laws or rules applicable to domestic cervidae. State and 
federal animal health officials must comply with the operation’s biosecurity protocol so long as the protocol does not 
inhibit reasonable access to:(        )
  
 
 01. Entry. Enter and inspect, at reasonable times, the premises of domestic cervidae ranches and inspect 
domestic cervidae. (        ) 
 
 02. Access to Records. Review or copy, at reasonable times, any records that must be kept in 
accordance with these rules. (        ) 
 
041. -- 049.  (RESERVED) 
 
050. GENETICS. 
Domestic cervidae that have red deer genetic influence may not be imported into Idaho. Additionally, any domestic 
cervidae located in Idaho that are identified as having red deer genetic influence will be destroyed, removed from the 
state, or neutered. (        ) 
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051. -- 059.  (RESERVED) 
 
060. WILD CERVIDAE. 
Wild cervidae may not be confined, kept or held on a domestic cervidae ranch. (        ) 
 
 01. Duty of Ranch Owner. It is the duty of owners of all domestic cervidae ranches to take precautions, 
and to conduct periodic inspections, to ensure that wild cervidae are not located within the perimeter fence of any 
domestic cervidae ranch. (        ) 
 
 02. Notification of Administrator. All owners or operators of domestic cervidae ranches must notify 
the Administrator within twenty-four (24) hours of gaining knowledge of the presence of wild cervidae inside the 
perimeter fence of the domestic cervidae ranch. (        ) 
 
 03. Failure to Notify the Administrator. The failure of any owner or operator of a domestic cervidae 
ranch to notify the Administrator of the presence of wild cervidae within the perimeter fence of a domestic cervidae 
ranch is a violation of this chapter. (        ) 
 
 04. Idaho Department of Fish and Game. Upon receiving notification that wild cervidae are on a 
domestic cervidae ranch, the Administrator will notify the Idaho Department of Fish and Game. (        ) 
 
 05. Wild Ungulate Cooperative Herd Plan. The Idaho Department of Fish and Game will cooperate 
with ISDA and the owners or operators of domestic cervidae ranches where any wild cervidae or wild ungulates are 
present within the external perimeter fence of the domestic cervidae ranch to develop and implement a site specific 
written herd plan to address the disposition of the wild cervidae or wild ungulates. (        ) 
 
061. -- 069.  (RESERVED) 
 
070. SUPERVISION OF DOMESTIC CERVIDAE PROGRAM. 
A department veterinary medical officer will provide routine supervision of the domestic cervidae program. (        
) 
 
071. -- 079.  (RESERVED) 
 
080. Disposal Of Domestic Cervidae. 
All domestic cervidae carcasses and parts of carcasses not utilized for human consumption, except parts of carcasses 
utilized for taxidermy purposes, must be disposed of in compliance with IDAPA 02.04.17, “Rules Governing Dead 
Animal Movement And Disposal.” (        ) 
 
081. -- 089.  (RESERVED) 
 
090. FEES. 
 
 01. Annual Assessment Fee. A fee, not to exceed ten dollars ($10) per head per year on elk or three 
dollars ($3) per head per year on fallow deer and reindeer, is hereby assessed on all domestic cervidae in the state to 
cover the cost of administering the program covered in these rules. The fee includes all domestic cervidae present at 
the ranch as of December 31 and all domestic cervidae that die during the same calendar year. This fee is due January 
first of each year. The annual assessment fee may be reduced if program revenue accumulates to a balance of at least 
one hundred thousand dollars ($100,000) in excess of the projected annual cost of operating the program, as 
determined by the Department on July 1 of each year. (        ) 
 
 02. Import, Export, and Movement Fees. The fees imposed in Section 25-3708(2) through (4), Idaho 
Code, are due no later than December 31 of each year, but the Department requests all movement fees be submitted 
within five (5) business days of the movement of the domestic cervids. (        ) 
 
091. -- 099.  (RESERVED) 
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100. DOMESTIC CERVIDAE RANCHES. 
In order to prevent the introduction or dissemination of diseases, and to control or eradicate diseases, all domestic 
cervidae ranches must comply with the disease control, facility, and record keeping requirements and all other 
provisions of this chapter. (        ) 
 
 01. Each Premises. Each separate premises where domestic cervidae are kept or held must comply with 
all of the provisions of this chapter. (        ) 
 
 02. Vehicle Access. Domestic cervidae ranches must have motorized vehicle access to the restraining 
system on each premises, during the portion of the year that cervidae are held or kept on the premises, adequate to 
facilitate disease prevention and control as determined by the Administrator. (        ) 
 
 03. Premises Registration. Each premises where domestic cervidae are kept or held must be registered 
with the Division and assigned a unique, individual number approved by the Administrator. (        ) 
 
101. DOMESTIC CERVIDAE RANCH FACILITY REQUIREMENTS. 
Prior to populating the facility with domestic cervids, Aall domestic cervidae ranches are required to have facilities 
that include, but are not limited to, perimeter fence, restraining system, gathering system, water system, and if required, 
a quarantine facility. (        ) 
 
 01. Maintenance. All facilities must be maintained, at all times that domestic cervidae are present, to 
prevent the escape of domestic cervidae or ingress of wild cervidae. (        ) 
 
 02. Inspections. To ensure compliance with this chapter, state or federal animal health officials will 
inspect all premises where domestic cervidae are, or will be, possessed, controlled, harvested, propagated, held, or 
kept. (        ) 
 
 a. Each domestic cervidae ranch will be inspected no less than once every five (5) years. Domestic 
cervidae ranches may be inspected more frequently if requested by the owner or if specified in a ranch management 
plan. The Administrator may require additional facility inspections as necessary to aid in the prevention, control, or 
eradication of disease or to ensure compliance with the provisions of this chapter or other state or federal rules 
applicable to domestic cervidae. (        ) 
 
 b. All facilities relating to the handling or raising of domestic cervidae will be inspected. (        ) 
 
102. PERIMETER FENCE REQUIREMENTS. 
A perimeter fence, completely enclosing the domestic cervidae ranch to be constructed of high-tensile, non-slip woven 
wire or other fencing material approved by the Administrator. (        ) 
 
 01. Elk and Fallow Deer. For elk and fallow deer, the fence must be a minimum of eight (8) feet in 
height for its entire length at all times. (        ) 
 
 02. Reindeer. For reindeer, the fence must be at least six (6) feet in height for its entire length at all 
times. (        ) 
 
 03. Wire. The top two (2) feet of each fence may be smooth, barbed or woven wire (at least twelve and 
one-half (12-1/2) gauge) with horizontal strands spaced not more than six (6) inches apart. (        ) 
 
 a. Wire must be placed on the animal side of the fence to prevent pushing the wire away from the 
posts.    (        ) 
 
 b. Wire must be attached to all posts at the top, bottom, and not more than eighteen (18) inches apart 
between the top and bottom of the wire. (        ) 
 
 04. Posts. Wooden posts used in the perimeter fence must be at least butt-end treated with a 
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commercially available preservative and have a minimum of four (4) inch top for line posts and a minimum of five 
(5) inch top for corner posts. Metal pipe posts must be a minimum of two and one-eighth (2-1/8) inches outside 
diameter with a three-sixteenths (3/16) inch wall thickness for line posts and two and seven-eighths (2-7/8) inches 
outside diameter with a seven thirty-seconds (7/32) inch wall thickness for corner posts. Posts must be spaced no more 
than twenty-four (24) feet apart, with stays, supports or braces as needed, and be placed in the ground a minimum of 
three (3) feet. (        ) 
 
 05. Gates. Each domestic cervidae ranch must have gates that prohibit the escape of domestic cervidae 
or the ingress of wild cervidae. (        ) 
 
 06. Fence Maintenance. Fences must be maintained, at all times that domestic cervidae are present, to 
prevent domestic cervidae from escaping or native wild cervidae from entering the enclosure. (        ) 
 
 07. Exceptions. The Administrator may grant exceptions to the specifications in Section 102 on a case 
specific basis. (        ) 
 
103. GATHERING AND RESTRAINING SYSTEM. 
Each domestic cervidae ranch must have a system for humanely and effectively gathering and restraining domestic 
cervidae for the purpose of inspecting, identifying, treating, or testing of animals by state or federal animal health 
officials.   (        ) 
 
 01. Gathering System. Each domestic cervidae ranch must have a system that facilitates the gathering 
of domestic cervidae so as to be able to move the domestic cervidae through the restraining system, at any time of the 
year that domestic cervidae are present. (        ) 
 
 02. Restraining System. A system approved by the Administrator, to immobilize domestic cervidae 
for the purpose of efficient, effective, and safe handling for inspecting, treating, vaccinating, or testing. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions to the provisions of this section on a case 
specific basis. (        ) 
 
104. Water System. 
Each domestic cervidae ranch must have a water system adequate to supply the need of the cervidae herd. (        ) 
 
105. QUARANTINE FACILITY. 
If animals are to be imported onto the domestic cervidae ranch, a quarantine facility, approved by the Administrator, 
must be provided for holding animals until any disease retesting is accomplished or other requirements are met. 
   (        ) 
 
106. -- 199.  (RESERVED) 
 
200. RECORDS AND REPORTING. 
 
 01. Reports. Owners of domestic cervidae ranches must submit complete and accurate reports to the 
Administrator. Failure to submit complete and accurate reports within the designated time frames is a violation of this 
chapter. (        ) 
 
 02. Records. All owners of domestic cervidae ranches, during normal business hours, must present to 
state or federal animal health officials, for inspection, review, or copying, any cervidae records deemed necessary to 
ensure compliance with the provisions of this chapter. (        ) 
 
 03. Notification. State or federal animal health officials will attempt to notify the owners or operators 
of domestic cervidae ranches, and premises where records are kept prior to any inspections. (        ) 
 
 04. Emergencies. In the event of an emergency, as determined by the Administrator, the notification 
requirements of Section 200 may be waived. (        ) 
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201. ANNUAL INVENTORY REPORT. 
 
 01. Inventory Report. All owners of domestic cervidae ranches must submit annually, to the 
Administrator, a complete and accurate inventory and summary report form of all animals held no later than December 
31st of each year containing the following minimum information: (        ) 
 
 a. Name and address of the domestic cervidae ranch. (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 c. Date the inventory was completed. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae that was located on the 
domestic cervidae ranch during the year for which the report is being made, the following information must be 
provided: (        ) 
 
 a. All types of official and unofficial identification; (        ) 
 
 b. Species; (        ) 
 
 c. Sex; and (        ) 
 
 d. Age or year born. (        ) 
 
202. INVENTORY VERIFICATION. 
State or federal animal health officials will verify all domestic cervidae ranch inventories of animals held and 
individual animal identification annually. (        ) 
 
 01. Visible Identification. Individual animal identification verification may be accomplished by 
visually noting the unique official visible identification number or visually noting an unofficial visible identification 
number if the number is correlated with two (2) forms of official identification on the inventory submitted by the 
cervidae producer. The Administrator may, on a case by case basis, grant written permission for ranch specific unique 
bangle tags to be used for official identification. (        ) 
 
 02. Duty to Gather and Restrain. It is the duty of the owner of each domestic cervidae ranch to gather 
and restrain any domestic cervidae that state or federal animal health officials determine are not readily identifiable 
for inventory verification purposes. The Administrator determines the suitability of the restraint system. 
    (        ) 
 
203. Change Of Address. 
Owners of domestic cervidae ranches must notify the Division in writing within thirty (30) days of any change in the 
address of the owners of domestic cervidae, the owner of the domestic cervidae ranch, or the domestic cervidae ranch.
   (        ) 
 
204. ESCAPE OF DOMESTIC CERVIDAE. 
It is the duty of each owner or operator of a domestic cervidae ranch to take all reasonable actions to prevent the 
escape of domestic cervidae from a domestic cervidae ranch.  (        ) 
 
 01. Notification of Escape. When any domestic cervidae escape from a domestic cervidae ranch, the 
owner or operator of the domestic cervidae ranch must notify the Administrator by phone, facsimile, or other means 
approved by the administrator within twenty-four (24) hours of the discovery of the escape. (        ) 
 
 02. Duty to Retrieve Escaped Cervidae. It is the duty of each owner or operator of a domestic cervidae 
ranch to retrieve or otherwise bring under control all domestic cervidae that escape from a domestic cervidae ranch. 
 (        ) 
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 03. Fish and Game. The Administrator will notify the Idaho Department of Fish and Game of each 
escape.   (        ) 
 
 04. Sheriff and State Brand Inspector. When domestic cervidae escape from a domestic cervidae 
ranch and the owner or operator is unable to retrieve the animals within twenty-four (24) hours, the Administrator 
may notify the county sheriff or the state brand inspector of the escape pursuant to Title 25, Chapter 23, Idaho Code. 
   (        ) 
 
 05. Capture. In the event that the owner or operator of a domestic cervidae ranch is unable to retrieve 
escaped domestic cervidae in a timely manner, as determined by the Administrator, the Administrator may effectuate 
the capture of the escaped domestic cervidae to ensure the health of Idaho’s livestock and wild cervidae populations. 
 (        ) 
 
 06. Failure to Notify. Failure of any owner or operator of a domestic cervidae ranch to notify the 
Administrator within twenty-four (24) hours of the discovery of an escape of domestic cervidae is a violation of this 
chapter. (        ) 
 
 07. Taking of Escaped Domestic Cervidae. A licensed hunter may legally take domestic cervidae that 
have escaped from a domestic cervidae ranch only under the following conditions: (        ) 
 
 a. The domestic cervidae has escaped and has not been in the control of the owner or operator of the 
domestic cervidae ranch for more than seven (7) days; and (        ) 
 
 b. The hunter is licensed and in compliance with all the provisions of the Idaho Department of Fish 
and Game rules and code. (        ) 
 
205. NOTICE OF DEATH OF DOMESTIC CERVIDAE. 
Notice of death of domestic cervidae twelve (12) months or older and all domestic cervidae officially identified and 
inventoried that died on a ranch or at an approved slaughter or custom exempt slaughter establishment must be 
submitted by the owner or operator to the division on a report approved by the Administrator:(        )All domestic 
cervidae that die on a ranch or are sent to slaughter must be reported to the Department except for calves that died 
prior to being reported on an annual inventory.   
 
 01. Submission of Death Certificates. A complete and accurate copy of all CWD sample submission 
forms/death certificates must be submitted to the division on a form approved by the Administrator by regular mail, 
facsimile, electronic mail, or by other means as approved by the Administrator within ten (10) business days of when 
the owner or operator knew or reasonably should have known of the death. no later than Dec. 31st in the year the 
animal died. The CWD sample submission form/death certificate must contain the following minimum information: (        
) 
 
 a. Name and address of the domestic cervidae ranch; and (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae death, the following 
minimum information must be provided: (        ) 
 
 a. All individual identification numbers; (        ) 
 
 b. Sex; (        ) 
 
 c. Age or year born; (        ) 
 
 d. Date and time of death; (        ) 
 



 

Section 000  Page 16 020419 Domestic Cervidae Strawman 04.14.21  

 e. Cause of death; (        ) 
 
 f. Specify animals submitted for CWD testing; and (        ) 
 
 g. Dated signature. (        ) 
 
206. (RESERVED) 
 
207. Notification Of Exposure To Disease. 
Any owner, operator, veterinarian practicing in Idaho, laboratory conducting cervidae testing, or any other person who 
has reason to believe that domestic cervidae are exposed to or infected with a dangerous or reportable disease or 
parasite must notify the Division immediately. (        ) 
 
208. INTRASTATE MOVEMENT CERTIFICATE. 
All owners of domestic cervidae ranches who move cervidae, from one premises to another, including movement from 
one (1) premises to another premises owned, operated, leased, or controlled by the owner, within the state of Idaho 
must submit, to the Administrator, a complete and accurate intrastate movement certificate signed by the owner, within 
ten (10) business days of the movementno later than Dec 31st in the year the movement occurred. The Administrator 
will provide blank intrastate movement certificates to the owners of domestic cervidae ranches upon request. (        
) 
 
209. RANCH MANAGEMENT PLAN. 
 
 01. Voluntary Ranch Management Plan. A domestic cervidae ranch may apply, on a form prescribed 
by the Administrator, to enter into a voluntary ranch management plan. The ranch management plan will be developed 
cooperatively by the owner or authorized agent and the Administrator. For the ranch management plan, the 
Administrator will conduct a risk assessment considering the factors in Subsection 209.03. A voluntary ranch 
management plan may, notwithstanding other rule requirements to the contrary, establish inventory verification 
requirements and CWD sampling requirements specific for a domestic cervidae ranch. Failure to adhere to an approved 
voluntary ranch management plan is a violation of these rules. (        ) 
 
 02. Mandatory Ranch Management Plan. Domestic cervidae ranches are required to develop and 
implement an approved ranch management plan if the ranch is found in violation of Sections 060, 204 or 500 of these 
rules. The ranch management plan must be completed and implemented within six (6) months of the disposition of 
the violation. For the ranch management plan, the Administrator will conduct a risk assessment considering the factors 
in Subsection 209.03. Failure to comply with the mandatory ranch management plan is a violation of these rules.  (        
) 
 
 03. Risk Assessment for Ranch Management Plans. The Administrator will conduct a risk 
assessment for each ranch management plan. A ranch management plan will not include a double fencing requirement 
but may require that double gates be installed. The Administrator will consider the following factors when conducting 
a risk assessment at a domestic cervidae ranch: (        ) 
 
 a. Risk of egress. The risk of egress may be evaluated based on, but not limited to, history of domestic 
cervidae escape during the previous five (5) years, recovery rate of escaped domestic cervidae, length of time domestic 
cervidae were outside of the perimeter fence, annual average precipitation, topography, altitude and tree density. 
 (        ) 
 
 b. Risk of ingress. The risk of ingress may be evaluated on, but not limited to, history of ingress during 
the previous five (5) years, annual average precipitation, topography, altitude, tree density and proximity to wildlife 
migration corridors. (        ) 
 
 c. Compliance with CWD sample submission. The Administrator may, based on a risk assessment of 
the facility, adjust the number of tissue sample submissions required under this rule. The adjustment will be based on, 
but not limited to, the following: (        ) 
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 i. Whether the domestic cervidae on the ranch have commingled with any domestic cervids of 
unknown CWD status. (        ) 
 
 ii. Whether the domestic cervidae ranch has been in compliance with all requirements of Title 25, 
Chapter 35, Idaho Code, and these rules. (        ) 
 
 iii. Whether the domestic cervidae ranch has had documented cases of ingress of wild cervids or egress 
of domestic cervidae within the eighteen (18) months prior to the risk assessment. (        ) 
 
210. -- 249.  (RESERVED) 
 
250. INTRASTATE MOVEMENT OF DOMESTIC CERVIDAE. 
All live domestic cervidae moving from one premises to another premises within the state of Idaho must be officially 
identified, except calves during the year of birth accompanying their dam, and accompanied by: (        ) 
 
 01. TB Test. An official negative test for tuberculosis of all cervidae over twelve (12) months of age, 
conducted within the last ninety (90) days, or written permission from the Administrator, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot; or (        ) 
 
 c. Those domestic cervidae moving from one premises to another premises owned, operated, leased, 
or controlled by the same person. (        ) 
 
 02. Intrastate Movement Certificate. All intrastate movements of live domestic cervidae, including 
movement from one premises to another premises owned, operated, leased, or controlled by the same person, must be 
reported to ISDA on the annual inventory form, due Dec. 31st in the year the movement occurred. accompanied by a 
complete and accurate intrastate movement certificate, which has been signed by the owner or operator of the domestic 
cervidae ranch where the movement originates and includes a statement of the CWD and TB status of the cervidae. (        
) 
 
 03. Movement of Cervidae Between Accredited AZA or USDA Licensed Facilities. Movement of 
cervidae between accredited AZA and USDA licensed facilities is exempt from the requirements of this chapter. All 
other movement from AZA accredited or USDA licensed facilities must comply fully with all of the provisions of this 
chapter. (        ) 
 
251. -- 299.  (RESERVED) 
 
300. DISEASE CONTROL. 
The Administrator may require domestic cervidae in the state to be tested for brucellosis (Brucella abortus or Brucella 
suis), tuberculosis (Mycobacterium bovis), meningeal worm (Parelaphostrongylus tenuis), muscle worm 
(Elaphostrongylus cervus), CWD or for other diseases or parasites determined to pose a risk to other domestic 
cervidae, livestock, or wildlife. (        ) 
 
301. DUTY TO RESTRAIN. 
It is the duty of the owner of each domestic cervidae ranch to gather and restrain domestic cervidae for testing when 
directed to do so in writing by the Administrator. The Administrator determines the suitability of the restraint system.
   (        ) 
 
302. TESTING METHODS. 
The Administrator determines appropriate testing procedures and methods. (        ) 
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303. TESTING, TREATMENT, QUARANTINE, OR DISPOSAL REQUIRED. 
The Administrator determines when testing, treatment, quarantine, or disposal of domestic cervidae is required at any 
domestic cervidae ranch pursuant to Title 25, Chapters 2, 3, 4, 6, and 37, Idaho Code. If the Administrator determines 
that testing, treatment, quarantine, disposal of domestic cervidae, or cleaning or disinfection of premises is required, 
a written order will be issued to the owner describing the procedure to be followed and the time period for carrying 
out such actions. (        ) 
 
304. QUARANTINES. 
All domestic cervidae animals or herds that are determined to be exposed to, or infected with, any disease that 
constitutes an emergency, as provided in Title 25, Chapter 2, Idaho Code, will be quarantined. (        ) 
 
 01. Infected Herds. Infected herds or animals must remain under quarantine until such time that the 
herd has been completely depopulated and the premises has been cleaned and disinfected as provided by the 
Administrator, or the provisions for release of a quarantine established in these rules have been met. (        ) 
 
 02. Exposed Herds. The quarantine for exposed herds or animals may take the form of a hold-order 
which remains in effect until the exposed animals have been tested and the provisions for release of a quarantine as 
established in these rules have been met. (        ) 
 
 03. Validity of Quarantine. The quarantine is valid whether or not acknowledged by signature of the 
owner. (        ) 
 
305. DECLARATION OF ANIMAL HEALTH EMERGENCY. 
The Director is authorized to declare an animal health emergency. (        ) 
 
 01. Condemnation of Animals. In the event that the Director determines that an emergency exists, 
animals that are found to be infected, or affected with, or exposed to an animal health emergency disease may be 
condemned and destroyed. (        ) 
 
 02. Indemnity. Any indemnity is paid in accordance with Sections 25-212 and 25-213, Idaho Code. 
 (        ) 
 
 03. Notification to Administrator. Every owner of cervidae, every breeder or dealer in cervidae, every 
veterinarian, and anyone bringing cervidae into this state who observes the appearance of, or signs of any disease or 
diseases, or who has knowledge of exposure of the cervidae to diseases that constitute an emergency must give 
immediate notice to the Administrator by telephone, facsimile, or other means as approved by the Administrator. 
 (        ) 
 
 04. Failure to Notify. Any owner of cervidae who fails to report as herein provided forfeits all claims 
for indemnity for animals condemned and slaughtered or destroyed on account of the animal health emergency. 
 (        ) 
 
306. -- 399.  (RESERVED) 
 
400. Brucellosis. 
Owners of domestic cervidae ranches must comply with the provisions of IDAPA 02.04.20, “Rules Governing 
Brucellosis,” that apply to domestic cervidae. (        ) 
 
401. -- 449.  (RESERVED) 
 
450. TUBERCULOSIS. 
 
 01. Change of Ownership. All domestic cervidae that are sold, or are in any way transferred from one 
person to another person in Idaho are required to be tested negative for TB within ninety (90) days prior to the change 
of ownership or transfer, except: (        ) 

Commented [DSL30]: Idaho Code 25‐218   

Commented [DSL31]: 25‐2 Idaho Code 

Commented [DSL32]:   25‐212 Idaho Code 

Commented [DSL33]: 25‐212 Idaho Code 

Commented [DSL34]: Federal requirement is 60 days   



 

Section 000  Page 19 020419 Domestic Cervidae Strawman 04.14.21  

 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot. (        ) 
 
 c. The Administrator, following an evaluation, may grant exceptions to the provisions of this Section 
on a case-by-case basis. (        ) 
 
 02. Rules and UM&R. Owners of domestic cervidae ranches must comply with the provisions of 
IDAPA 02.04.03, “Rules Governing Animal Industry,” that apply to domestic cervidae, and the Bovine Tuberculosis 
Eradication, UM&R, Effective January 1, 2005. (        ) 
 
451. -- 499.  (RESERVED) 
 
500. SURVEILLANCE FOR CWD. 
 
 01. Slaughter Surveillance. Brain tissue from no less than ten percent (10%) of all domestic cervidae 
sixteen (16) months of age or older that are slaughtered at approved slaughter establishments or custom exempt 
slaughter establishments must be submitted annually by the owner of the slaughtered cervidae to official laboratories 
to be tested or examined for CWD as provided for in these rules. If ten (10) or less cervids on a domestic cervidae 
ranch are slaughtered in a calendar year, at least one (1) testable brain sample must be submitted to meet the annual 
CWD surveillance requirement. Tissues samples submitted to an official laboratory that are untestable or are given an 
indeterminate test result do not count towards the tissue submission requirement. (        ) 
 
 02. Domestic Cervidae Ranch Surveillance. Brain tissue from no less than ten percent (10%) of all 
domestic cervidae sixteen (16) months of age or older that are harvested on domestic cervidae ranches must be 
submitted for CWD testing annually. If ten (10) or less cervids on a domestic cervidae ranch are harvested in a calendar 
year, at least one (1) testable brain sample must be submitted to meet the annual CWD surveillance requirement. In 
addition to the tissue samples from the harvested domestic cervidae, brain tissue from one hundred percent (100%) of 
all domestic cervidae sixteen (16) months of age or older that die for any reason other than being harvested must also 
be submitted for CWD testing annually. Reindeer and fallow deer are exempt from CWD testing unless the reindeer 
and fallow deer are part of a CWD positive, exposed, trace, source, or suspect herd or part of an elk herd. The owner 
or operator of the domestic cervidae ranch must submit all tissue samples to an official laboratory to be tested for 
CWD, as provided for in these rules. Tissues samples submitted to an official laboratory that are untestable or are 
given an indeterminate test result do not count towards the tissue submission requirement. In the event a domestic 
cervidae ranch cannot submit a testable brain sample, the domestic cervidae ranch must submit a CWD Sample 
Submission Waiver Request within ten (10) business days of determining that a testable brain sample cannot be 
submitted. (        ) 
 
501. COLLECTION OF SAMPLES FOR CWD TESTING. 
Only accredited veterinarians, state and federal animal health officials, and other persons, approved by the 
Administrator, may collect brain or other tissue samples for CWD testing. Samples must be collected immediately 
upon discovery of the death of a domestic cervid. (        ) 
 
 01. Brain Samples. Only persons trained by state or federal animal health officials, and approved by 
the Administrator, may remove the obex portion of the brainstem for submission as the sample for CWD testing. 
   (        ) 
 
 02. Submission of Head. Only persons trained by state or federal animal health officials, and approved 
by the Administrator, may submit a head with the official identification attached to the head as the sample for CWD 
testing. (        ) 
 

Commented [DSL35]: USDA now identifies reindeer as a 
susceptible species 

Commented [DSL36]: Change to “USDA‐identified sus‐
ceptible species” 



 

Section 000  Page 20 020419 Domestic Cervidae Strawman 04.14.21  

 03. Handling of Samples. All CWD samples must be handled in a manner that prevents degradation of 
the sample. (        ) 
 
 04. Sample Submission Time. Fresh samples for CWD testing must be submitted, to an approved 
laboratory, within seventy-two (72) hours of the date of collection. Formalin preserved samples must be submitted, to 
an approved laboratory, within ten (10) business days of the date of collection. (        ) 
 
 05. Non-Testable or Samples That Do not Contain Appropriate Tissues. The Administrator may 
conduct an investigation to determine if a domestic cervidae ranch is complying with the provisions of Section 500 if:
  (        )
    
 
 a. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which are 
non-testable; or  (        ) 
 
 b. The owner or operator of a domestic cervidae ranch submits samples for CWD testing that do not 
contain the obex portion of the brainstem or other appropriate tissues, if available, for CWD testing. (        ) 
 
 c. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which cannot 
be identified to the animal of origin. (        ) 
 
 06. Failure to Meet Annual CWD Tissue Submission Requirement. An owner or operator of a 
domestic cervidae ranch who fails to submit samples for CWD testing or who fails to meet the annual tissue submission 
requirements of this chapter, or both, is in violation of these rules, except the Administrator may approve, in writing, 
a variance from sample submission requirements on a case specific basis. (        ) 
 
502. OFFICIAL CWD TESTS. 
 
 01. Official Tests. Official tests for CWD, approved by the Administrator, include: (        ) 
 
 a. HistopathologyEnzyme Linked Immunosorbent Assay (ELISA); (        ) 
 
 b. Immunohistochemistry; (        ) 
 
 c. Western Blot; (        ) 
 
 d. Negative Stain Electron Microscopy; (        ) 
 
 e. Bioassay; and (        ) 
 
 02. Other Scientifically Validated Test. The Administrator may approve other scientifically validated 
laboratory or diagnostic tests to confirm a diagnosis of CWD. (        ) 
 
503. CWD STATUS. 
CWD status is validated pursuant to the Federal CWD Herd Certification program standards.based on the number of 
years that a herd of domestic cervidae has been determined to be in compliance with the provisions of this chapter, 
during which there is no evidence of CWD in the herd. (        ) 
 
 01. Status Review. The Administrator will review the CWD status of each domestic cervidae herd 
located in Idaho on at least an annual basis. (        ) 
 
 02. Status Date. The status date is the date that the Administrator approves a change in the CWD status 
of a domestic cervidae herd in Idaho. (        ) 
 
 03. Cervidae of Lesser Status. If a herd of domestic cervidae has contact with cervidae of a lesser 
status, the status of the herd with the higher status will be lowered to the status of the cervidae with the lesser status. 
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    (        ) 
 
 04. Change of Ownership. A herd’s status may remain with the herd when a change of ownership, 
management or premises occurs, if there is no contact with cervidae of lesser status, and no previous history of CWD 
on the premises. (        ) 
 
 05. Contact with CWD Positive Animals. Any herd of domestic cervidae that has contact with CWD 
positive or exposed animals may have its status reduced or removed. (        ) 
 
504. INVESTIGATION OF CWD. 
An epidemiological investigation will be conducted on all CWD positive, suspect, and exposed animals and herds, 
herds of origin, source herds, all adjacent herds, and all trace herds as determined by the Administrator. (        ) 
 
 01. Quarantine. All positive, suspect, and exposed herds or animals, herds of origin, adjacent herds, 
and herds having contact with positive or exposed animals must be quarantined; and (        ) 
 
 02. Identification. CWD suspect and exposed animals must be identified and remain on the premises 
where they are found until they have met the provisions for release of quarantine established in this chapter, are 
destroyed and disposed of as directed by the Administrator, or are moved at the Administrator’s direction on a 
restricted movement permit. (        ) 
 
505. DURATION OF CWD QUARANTINE. 
Quarantines imposed because of CWD in accordance with this chapter remain in effect until one (1) of the following 
criteria are met:  (        ) 
 
 01. CWD Positive Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after five (5) years of compliance with an individual herd CWD plan and all 
provisions of these rules, during which there was no evidence of CWD. (        )  
 
 02. CWD Suspect Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 03. Source Herds and Herds of Origin. The quarantine may be released after a minimum of five (5) 
years of compliance with an individual CWD herd plan and all provisions of these rules and during which there was 
no evidence of CWD, or an epidemiologic investigation determines that there is no evidence CWD exists in the herd 
and that the herd is not the source of infection as determined by the Administrator. (        ) 
 
 04. Exposed Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 05.  Adjacent Herds. The quarantine may be released when directed by the Administrator based upon 
an epidemiological investigation and in consultation with the designated epidemiologist. (        ) 
 
 06. Fencing Requirements. Any owner of a domestic cervidae ranch who chooses to remain under 
quarantine for five (5) years must construct a second perimeter fence that meets the requirements for perimeter fence, 
as provided in Section 102, such that no domestic cervidae on the domestic cervidae ranch can get within ten (10) feet 
of the original exterior perimeter fence or as approved by the Administrator. (        ) 
 
 07. Complete Depopulation. The quarantine may be released after: (        ) 
 
 a. Complete depopulation of all cervidae on the premises as directed by the Administrator; and 
   (        ) 
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 b. The premises have been free of all livestock as specified in an individual CWD herd plan approved 
by the Administrator; and (        ) 
 
 c. The soil and facilities have been cleaned, treated, decontaminated, or disinfected as directed by the 
Administrator.  (        ) 
 
 08. Disposal of Positive or Exposed Cervidae. All CWD positive or exposed domestic cervidae must 
be disposed of as directed by the Administrator. (        ) 
 
506. Cleaning, Treating, Decontaminating, Or Disinfecting. 
Premises must be cleaned, treated, decontaminated, or disinfected under state or federal supervision as directed by the 
Administrator within fifteen (15) days after CWD positive or suspect animals have been removed.  (        ) 
 
 01. Exemptions. The Administrator may authorize, in writing, an exemption from cleaning, treating, 
decontaminating, or disinfection requirements on a case-by-case basis. (        ) 
 
 02. Extension of Time. The Administrator may authorize, in writing, an extension of time for cleaning 
and disinfection under extenuating circumstances. (        ) 
 
 03. Requests for Extensions or Exemptions. The owner of the contaminated facility must submit 
requests for extensions or exemptions to the Administrator in writing. (        ) 
 
507. -- 999.  (RESERVED) 
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The discussion followed the conclusion of the rulemaking meeting for the Rules Governing Domestic 

Cervidae and moved to IDAPA 02.04.21 “Rules Governing the Importation of Animals” section 600 

through 607. Dr. Leibsle said he had summarized comments which had been submitted by ICL and IWF 

and worked to include them at the appropriate place in the rule. At 600.3 the deworming requirement 

had been discussed previously. With p. tenuis still being prevalent around the 100th meridian, the 

current requirement is for all imported cervids to be dewormed within 30 days before entry. There were 

previously comments regarding concerns about drug residue being in the animals longer than 30 days. 

Recommendations from the previous meeting ranged from 60 days to 6 months, with an additional 

suggestion to only require for animals east of the 100th meridian. There were no additional comments 

brought up at this meeting. Dr. Leibsle said that ISDA had been hearing the same concerns for years. The 

intent of the deworming requirement is to prevent meningeal worm, and any of the previous 

suggestions are viewed as reasonable from the perspective of ISDA.  

Jeff Siddoway was concerned about the need for a Certificate of Veterinary Inspection (CVI) to make 

sure deworming requirement was needed. He said when he treats his own animals, he’s not required to 

have a veterinarian there to watch everything he does. He had no issue with the deworming 

requirement itself, just didn’t feel it was practical to require a veterinarian to be there. Dr. Leibsle said 

the veterinarian doesn’t need to witness the treatment, just state on the CVI that it had been 

completed. David Miller said a combination of the 6‐month treatment timeframe and only requiring for 

animals east of the 100th meridian was acceptable to the Cervidae industry. Dr. Leibsle said they get 

comments about drug residue all the time and that requirement would meet the animal health needs 

present. 

Section 601.2 regarding Red Deer Genetic Factor (RDFG) was discussed next. Dr. Leibsle said that ISDA 

wants requirements that are fair and equitable which is not possible with the lack of a reliable, validated 

test. He encouraged that a proposal and testing protocols be sent in regarding this matter. There were 

no comments. 

Section 606 – This is the area to add language from the August 2020 administrative order with additional 

requirements. In addition to being required to participate in the HCP, they are restricting movement 

from a CWD‐endemic area (as set by other state/province) or within 25 miles. When implementing the 

order, they tried to find a midline with the requirements set by other states – not the most or least 

restrictive out there – but there needs to be some standard set. The previous comments regarding this 

issue had some recommending lowering the radius to 20 miles and others feeling it was better to keep 

25 miles.  
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Rulon Jones said that the federal standards had been referenced a couple times, but the federal 

standard doesn’t include an endemic area requirement. He asked why the state standard was being set 

over and beyond the federal requirements. Dr. Leibsle gave a couple reasons why state requirements 

would be more stringent than federal requirements – if industry stakeholders want something more 

restrictive, or if the governing agency determines there is a risk and they need to protect the industry. 

He said the primary concern is Alberta because they changed how they are surveilling for CWD in the 

wild population. While acknowledging there are varying opinions on the issue, the goal is to protect the 

industry.  

Mr. Jones said the requirements were more than needed and the federal standards were enough. He 

said that CWD will always be a challenge, but it’s not fair to be restricted in doing business because of 

something they can’t control. He said Cervidae producers manage behind their fences to maintain a 

CWD‐free herd and it was beyond reason to go beyond that. Dr. Leibsle agreed it was beyond the 

control of producers and explained the requirement was therefore present to protect producers. CWD 

in wild elk cannot be controlled by the producers, but there is a clear risk. He added that he understood 

the position and the order wasn’t saying that producers aren’t doing a good job.  

Garret Visser supported keeping the 25‐mile radius from the administrative order. He asked if the 

department could elaborate on the scientific literature available. Dr. Leibsle said that CWD is spreading 

aggressively in Alberta and Canada changed their management strategy between 2019 and 2020. He 

said there was a study by Scott Wells from the University of Minnesota about 3 years ago which 

identified all the risk factors for spread of CWD to domestic herds. One big factor was proximity to CWD 

in wild elk populations. That study said that less than a 50‐mile radius presented a risk.  

Dr. Leibsle brought up information on proximity requirements for all the different states. He said the 

radius varies, some states have banned animals from CWD areas altogether, and some have more 

restrictive fencing requirements. ISDA wants to protect without being overly restrictive. Kami Marriott 

agreed with Rulon Jones and wanted to have discussion about how ranches could mitigate their CWD 

risk with Best Management Practices and a history of testing to show they were going above and 

beyond to keep their herds free from CWD. Dr. Leibsle asked if that meant a producer wanting to import 

from and area in Alberta within a 25‐mile radius could do things to show they are mitigating the CWD 

risks. Ms. Marriott said yes. Dr. Leibsle said a risk analysis was being done to an extent as it was already 

required to have a 5‐year herd history for anyone importing into Idaho. He suggested that if producers 

wanted additional considerations to allow exceptions to the 25‐mile rule, they would need to provide a 

plan. He cited the example of the North Dakota Livestock Board which has an appeals process in place 

for imports that are initially denied. He said he would need to know what the additional considerations 

for a risk analysis would be and how a decision should be justified, since it puts the agency in place to 

deny some movements and permit others with the same origin.  

Travis Lowe shared NAEBA’s point of view. He said that different states define an endemic area/radius in 

different ways which greatly impacts commerce. He pointed out that the industry involves risk and 

producers are already doing research before deciding who to purchase animals from. He feels there is a 

lack of consistency when states make their own rules, although the HCP sets some standards. He 

mentioned a study done in Minnesota on white tailed deer, which have different susceptibility to CWD. 

He said there have been CWD‐infected elk herds elsewhere in the country, which led to USDA 
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depopulating thousands of animals to only found four positives. This is indicative of a low level of spread 

even within infected herds. He said it was making a big assumption to say wild elk 24.5 miles away 

provide a risk to domestic farms. He mentioned doing risk assessments would be important in the 

future, because all facilities vary greatly in their individual circumstances. 

Dr. Leibsle asked Mr. Lowe if he had any suggested components for a risk analysis. Mr. Lowe said that he 

was willing to take responsibility to gather information. He mentioned that there has to be great 

accuracy in locations where CWD is discovered when they are dealing with a certain radius. He said they 

have photos from both Canada and the USA showing samples not being handled properly. He said he 

would like to discuss with their members before suggesting any ideas. Dr. Leibsle said the department 

was open to new ideas for how to minimize the risk of CWD without adversely affecting commerce and 

the industry. He said with the 25‐mile radius being enforced it was previously discussed if the agency 

should validate actual locations. He said that any comments or proposals must be received by June 20th, 

2021, and they would like to have a semi‐final rule presented at the June meeting.  

Rulon Jones said he appreciated Kami Marriott’s earlier comment. He said there are some breeders who 

count their animals every day, which avoids the issue of sample deterioration, and they are doing 

everything they can to ensure their herd is clean and safe. The presence of wild CWD cases affects their 

livelihood. He said there should be something they can come up with to prevent ruining lives because of 

something beyond their control. Dr. Leibsle encouraged producers to do outreach to states with appeals 

processes such as North Dakota, Colorado and Texas; see what they do when reviewing and granting 

exemptions. He encouraged the industry to come up with a data‐driven proposal and said the agency 

was willing to listen to suggestions.  

Jeff Siddoway said that producers know the business is risky and they have a lot invested. They don’t 

want to bring in a disease that would end their operation. He said that he didn’t like the way the rule 

was implemented in 2020 because producers had already made down payments and it caused them to 

lose opportunities and thousands of dollars in net profit. He said the industry needs to look for some 

kind of live animal test – sheep have an accepted live animal test for scrapie. He didn’t know the process 

for test approval, but he said if the producers were willing to take a risk and live with the test results and 

import from an endemic area the state should allow it. He asked how long it would take for a test to be 

accepted in Idaho, if producers and NAEBA paid to find one. Dr. Leibsle explained that the absence of a 

live animal test wasn’t due to lack of desire; everyone would jump at the opportunity to have a validated 

live test. He said such as test was likely to happen in deer first because the movement of CWD through 

their system is more predictable. He said a blood or saliva test would be great but, once any validated 

test was available, they would like the opportunity to accept it. He then asked if there were further 

comments and there were none. 
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The discussion followed the conclusion of the rulemaking meeting for the Rules Governing Domestic 

Cervidae and moved to IDAPA 02.04.21 “Rules Governing the Importation of Animals” section 600 

through 607. Dr. Leibsle said he had summarized comments which had been submitted by ICL and IWF 

and worked to include them at the appropriate place in the rule. At 600.3 the deworming requirement 

had been discussed previously. With p. tenuis still being prevalent around the 100th meridian, the 

current requirement is for all imported cervids to be dewormed within 30 days before entry. There were 

previously comments regarding concerns about drug residue being in the animals longer than 30 days. 

Recommendations from the previous meeting ranged from 60 days to 6 months, with an additional 

suggestion to only require for animals east of the 100th meridian. There were no additional comments 

brought up at this meeting. Dr. Leibsle said that ISDA had been hearing the same concerns for years. The 

intent of the deworming requirement is to prevent meningeal worm, and any of the previous 

suggestions are viewed as reasonable from the perspective of ISDA.  

Jeff Siddoway was concerned about the need for a Certificate of Veterinary Inspection (CVI) to make 

sure deworming requirement was needed. He said when he treats his own animals, he’s not required to 

have a veterinarian there to watch everything he does. He had no issue with the deworming 

requirement itself, just didn’t feel it was practical to require a veterinarian to be there. Dr. Leibsle said 

the veterinarian doesn’t need to witness the treatment, just state on the CVI that it had been 

completed. David Miller said a combination of the 6‐month treatment timeframe and only requiring for 

animals east of the 100th meridian was acceptable to the Cervidae industry. Dr. Leibsle said they get 

comments about drug residue all the time and that requirement would meet the animal health needs 

present. 

Section 601.2 regarding Red Deer Genetic Factor (RDFG) was discussed next. Dr. Leibsle said that ISDA 

wants requirements that are fair and equitable which is not possible with the lack of a reliable, validated 

test. He encouraged that a proposal and testing protocols be sent in regarding this matter. There were 

no comments. 

Section 606 – This is the area to add language from the August 2020 administrative order with additional 

requirements. In addition to being required to participate in the HCP, they are restricting movement 

from a CWD‐endemic area (as set by other state/province) or within 25 miles. When implementing the 

order, they tried to find a midline with the requirements set by other states – not the most or least 

restrictive out there – but there needs to be some standard set. The previous comments regarding this 

issue had some recommending lowering the radius to 20 miles and others feeling it was better to keep 

25 miles.  
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Rulon Jones said that the federal standards had been referenced a couple times, but the federal 

standard doesn’t include an endemic area requirement. He asked why the state standard was being set 

over and beyond the federal requirements. Dr. Leibsle gave a couple reasons why state requirements 

would be more stringent than federal requirements – if industry stakeholders want something more 

restrictive, or if the governing agency determines there is a risk and they need to protect the industry. 

He said the primary concern is Alberta because they changed how they are surveilling for CWD in the 

wild population. While acknowledging there are varying opinions on the issue, the goal is to protect the 

industry.  

Mr. Jones said the requirements were more than needed and the federal standards were enough. He 

said that CWD will always be a challenge, but it’s not fair to be restricted in doing business because of 

something they can’t control. He said Cervidae producers manage behind their fences to maintain a 

CWD‐free herd and it was beyond reason to go beyond that. Dr. Leibsle agreed it was beyond the 

control of producers and explained the requirement was therefore present to protect producers. CWD 

in wild elk cannot be controlled by the producers, but there is a clear risk. He added that he understood 

the position and the order wasn’t saying that producers aren’t doing a good job.  

Garret Visser supported keeping the 25‐mile radius from the administrative order. He asked if the 

department could elaborate on the scientific literature available. Dr. Leibsle said that CWD is spreading 

aggressively in Alberta and Canada changed their management strategy between 2019 and 2020. He 

said there was a study by Scott Wells from the University of Minnesota about 3 years ago which 

identified all the risk factors for spread of CWD to domestic herds. One big factor was proximity to CWD 

in wild elk populations. That study said that less than a 50‐mile radius presented a risk.  

Dr. Leibsle brought up information on proximity requirements for all the different states. He said the 

radius varies, some states have banned animals from CWD areas altogether, and some have more 

restrictive fencing requirements. ISDA wants to protect without being overly restrictive. Kami Marriott 

agreed with Rulon Jones and wanted to have discussion about how ranches could mitigate their CWD 

risk with Best Management Practices and a history of testing to show they were going above and 

beyond to keep their herds free from CWD. Dr. Leibsle asked if that meant a producer wanting to import 

from and area in Alberta within a 25‐mile radius could do things to show they are mitigating the CWD 

risks. Ms. Marriott said yes. Dr. Leibsle said a risk analysis was being done to an extent as it was already 

required to have a 5‐year herd history for anyone importing into Idaho. He suggested that if producers 

wanted additional considerations to allow exceptions to the 25‐mile rule, they would need to provide a 

plan. He cited the example of the North Dakota Livestock Board which has an appeals process in place 

for imports that are initially denied. He said he would need to know what the additional considerations 

for a risk analysis would be and how a decision should be justified, since it puts the agency in place to 

deny some movements and permit others with the same origin.  

Travis Lowe shared NAEBA’s point of view. He said that different states define an endemic area/radius in 

different ways which greatly impacts commerce. He pointed out that the industry involves risk and 

producers are already doing research before deciding who to purchase animals from. He feels there is a 

lack of consistency when states make their own rules, although the HCP sets some standards. He 

mentioned a study done in Minnesota on white tailed deer, which have different susceptibility to CWD. 

He said there have been CWD‐infected elk herds elsewhere in the country, which led to USDA 
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depopulating thousands of animals to only found four positives. This is indicative of a low level of spread 

even within infected herds. He said it was making a big assumption to say wild elk 24.5 miles away 

provide a risk to domestic farms. He mentioned doing risk assessments would be important in the 

future, because all facilities vary greatly in their individual circumstances. 

Dr. Leibsle asked Mr. Lowe if he had any suggested components for a risk analysis. Mr. Lowe said that he 

was willing to take responsibility to gather information. He mentioned that there has to be great 

accuracy in locations where CWD is discovered when they are dealing with a certain radius. He said they 

have photos from both Canada and the USA showing samples not being handled properly. He said he 

would like to discuss with their members before suggesting any ideas. Dr. Leibsle said the department 

was open to new ideas for how to minimize the risk of CWD without adversely affecting commerce and 

the industry. He said with the 25‐mile radius being enforced it was previously discussed if the agency 

should validate actual locations. He said that any comments or proposals must be received by June 20th, 

2021, and they would like to have a semi‐final rule presented at the June meeting.  

Rulon Jones said he appreciated Kami Marriott’s earlier comment. He said there are some breeders who 

count their animals every day, which avoids the issue of sample deterioration, and they are doing 

everything they can to ensure their herd is clean and safe. The presence of wild CWD cases affects their 

livelihood. He said there should be something they can come up with to prevent ruining lives because of 

something beyond their control. Dr. Leibsle encouraged producers to do outreach to states with appeals 

processes such as North Dakota, Colorado and Texas; see what they do when reviewing and granting 

exemptions. He encouraged the industry to come up with a data‐driven proposal and said the agency 

was willing to listen to suggestions.  

Jeff Siddoway said that producers know the business is risky and they have a lot invested. They don’t 

want to bring in a disease that would end their operation. He said that he didn’t like the way the rule 

was implemented in 2020 because producers had already made down payments and it caused them to 

lose opportunities and thousands of dollars in net profit. He said the industry needs to look for some 

kind of live animal test – sheep have an accepted live animal test for scrapie. He didn’t know the process 

for test approval, but he said if the producers were willing to take a risk and live with the test results and 

import from an endemic area the state should allow it. He asked how long it would take for a test to be 

accepted in Idaho, if producers and NAEBA paid to find one. Dr. Leibsle explained that the absence of a 

live animal test wasn’t due to lack of desire; everyone would jump at the opportunity to have a validated 

live test. He said such as test was likely to happen in deer first because the movement of CWD through 

their system is more predictable. He said a blood or saliva test would be great but, once any validated 

test was available, they would like the opportunity to accept it. He then asked if there were further 

comments and there were none. 
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Rulemaking Summary 

IDAPA 02.04.19 – Rules Governing Domestic Cervidae 

Where is the rulemaking authority? 

Authority for this rulemaking resides in the Title 25 Chapter 3704 Idaho Code – 

Domestic Cervidae Farms   

What does this rule do? 

These rules govern procedures for the detection, prevention, control and eradica‐

tion of diseases among domestic cervidae, and facilities, record keeping, and re‐

porting requirements of domestic cervidae ranches.     

What is the agency proposing to change? 

The agency has performed Zero Based Regulation to simplify, clarify or remove 

outdated, unnecessary or irrelevant language in sections highlighted blue in the 

attached strawman.    The amended language in these sections does not change 

the regulatory impact, scope, intent or authority in the current rule.         

 

The agency has conducted an internal audit of this rule and identified multiple 

sections that may require amendments due to inaccurate or confusing language, 

recommendations to improve the efficiency of the program or changes that must 

be made to coincide with recent statutory amendments.    The changes listed be‐

low, and highlighted in yellow in the attached strawman, do result in a change to 

the regulatory impact, scope, intent or authority in the current rule. 

 Updating incorporations by reference to current version (Section 004)   

 Create a definition of “endemic area” (section 010) 

 Correct and clarify definition of “source herd” (section 010) 

 Remove prohibition on reindeer farming north of the Salmon River; define 

what requirements are necessary to transport a reindeer off property for 

temporary exhibition (Section 020) 

 Remove the fee for domestic cervidae that die during the same calendar 

year (Section 090) 
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 All facility requirements must be approved prior to population with cervids 

(Section 101) 

 Require a summary report form be submitted with the annual inventory 

(Section 201) 

 Change the due date for intrastate movement fees (Section 208) 

 Require reindeer be included in CWD testing requirements (Section 500) 

 

Recent discussions with industry and stakeholders have identified the topics listed 

below, and highlighted in green in the attached strawman, for review and poten‐

tial amendment: 

 Modification to the Red Deer Gene Factor testing and management re‐

quirements (Section 050) 
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02.04.19 – RULES GOVERNING DOMESTIC CERVIDAE 

 
000. LEGAL AUTHORITY. 
This chapter is adopted under the legal authority of Sections 25-203, 25-305, 25-601, and 25-3704, Idaho Code. 
   (        ) 
 
001. TITLE AND SCOPE. 
 
 01. Title. The title of this chapter is “Rules Governing Domestic Cervidae.” (        ) 
 
 02. Scope. These rules govern procedures for the detection, prevention, control and eradication of 
diseases among domestic cervidae, and facilities, record keeping, and reporting requirements of domestic cervidae 
ranches.   (        ) 
 
002. – 003.  (RESERVED) 
 
004. INCORPORATION BY REFERENCE. 
The following documents are incorporated by reference. (        ) 
 
 01. Bovine Tuberculosis Eradication, Uniform Methods and Rules, Effective January 1, 2005. This 
document can be viewed online at 
https://www.aphis.usda.gov/animal_health/animal_diseases/tuberculosis/downloads/tb-umr.pdf. (        ) 
 
 02. Code of Federal Regulations, Title 9, Part 161, January 1, 20162021. This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 03. Code of Federal Regulations, Title 9, Part 55, January 1, 20162021.This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 04. Code of Federal Regulations, Title 9, Subchapter A, Part 1 and 2, January 1, 20162021.This 
document can be viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-
vol1-chapI-toc-id4.pdf. (        ) 
 
005. -- 009.  (RESERVED) 
 
010. DEFINITIONS. 
 
 01. Accredited Veterinarian. A veterinarian approved by the Administrator and USDA/APHIS/VS, in 
accordance with Title 9, Part 161, CFR, January 1, 2004, to perform functions required by cooperative state-federal 
animal disease control and eradication programs. (        ) 
 
 02. Approved Laboratory. NVSL, an AAVLD accredited laboratory that is qualified to perform CWD 
diagnostic procedures, or a laboratory designated by the Administrator to perform CWD diagnostic procedures. 
 (        ) 
 
 03. Approved Slaughter Establishment. A USDA inspected slaughter establishment at which ante-
mortem and post-mortem inspection is conducted by USDA inspectors. (        ) 
 
 04. Area Veterinarian in Charge. The USDA/APHIS/VS veterinary official who is assigned to 
supervise and perform official animal health activities in Idaho. (        ) 
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 05. Breed Associations and Registries. Organizations maintaining permanent records of ancestry or 
pedigrees of animals, individual animal identification records and records of ownership. (        ) 
 
 06. Certificate. An official document issued by a state or federal animal health official or an accredited 
veterinarian at the point of origin of a shipment of cervidae that contains information documenting the age, sex, 
species, individual identification of the animals, the number of animals, the purpose of the movement, the points of 
origin and destination, the consignor, the consignee, the status of the animals relative to official diseases, test results 
and any other information required by the state animal health official for importation or translocation. (        ) 
 
 07. Cervid Herd. One (1) or more domestic cervidae or groups of domestic cervidae maintained on 
common ground or under common ownership or supervision that may be geographically separated but can have 
interchange or movement. (        ) 
 
 08. Cervidae. Deer, elk, moose, caribou, reindeer, and related species and hybrids including all 
members of the cervidae family and hybrids. (        ) 
 
 09. Chronic Wasting Disease. A transmissible spongiform encephalopathy of cervids that is a 
nonfebrile, transmissible, insidious, and degenerative disease affecting the central nervous system of cervidae. 
 (        ) 
   
 
 10. Commingling. Within the last five (5) years, the animals have had direct contact with each other, 
had less than thirty (30) feet of physical separation, or shared management equipment, pasture, or surface water 
sources, except for periods of less than forty-eight (48) hours at sales or auctions when a state or federal animal health 
official has determined such contact presents minimal risk of CWD transmission. (        ) 
 
 11. Custom Exempt Slaughter Establishment. A slaughter establishment that is subject to facility 
inspection by USDA-FSIS, but that does not have ante-mortem and post-mortem inspection of animals by USDA 
inspectors. (        ) 
 
 12. CWD-Adjacent Herd. A herd of domestic cervidae occupying premises that border a premises 
occupied by a CWD positive herd, including herds separated by roads or streams. (        ) 
 
 13. CWD-Exposed Animal. A cervid animal that is not exhibiting any signs of CWD, but has had 
contact within the last five (5) years with cervids from a CWD-positive herd or the animal is a member of a CWD-
exposed herd. (        ) 
 
 14. CWD-Exposed Herd. A herd of cervidae in which no animals are exhibiting signs of CWD, but: 
    (        ) 
 
 a. An epidemiological investigation indicates that contact with CWD positive animals or contact with 
animals from a CWD positive herd has occurred in the previous five (5) years; or (        ) 
 
 b. A herd of cervidae occupying premises that were previously occupied by a CWD positive herd 
within the past five (5) years as determined by the designated epidemiologist; or (        ) 
 
 c. Two (2) herds that are maintained on a single premises even if they are managed separately, have 
no commingling, and have separate herd records. (        ) 
 
 15. CWD-Positive Cervid. A domestic cervid on which a diagnosis of CWD has been confirmed 
through positive test results on any official cervid CWD test by an approved laboratory. (        ) 
 
 16. CWD-Positive Herd. A domestic cervidae herd in which any animal(s) has been diagnosed with 
CWD, based on positive laboratory results, from an approved laboratory. (        ) 
 
 17. CWD-Suspect Cervid. A domestic cervid for which laboratory evidence or clinical signs suggests 
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a diagnosis of CWD. (        ) 
 
 18. CWD-Suspect Herd. A domestic cervidae herd in which any animal(s) has been determined to be 
a CWD-suspect. (        ) 
 
 19. Death Certificate. A form, approved by the administrator, provided by the Division for the 
reporting of cervidae deaths and for reporting sample submission for CWD testing. (        ) 
 
 20. Designated Epidemiologist. A state or federal veterinarian who has demonstrated the knowledge 
and ability to perform the functions required under these rules and who has been selected by the Administrator to 
fulfill the epidemiology duties relative to the state domestic cervidae disease control program. (        ) 
 
 21. Disposal. Final disposition of dead cervidae. (        ) 
 
 22. Domestic Cervidae. Fallow deer (Dama dama), elk (Cervus elaphus) or reindeer (Rangifer 
tarandus) owned by a person. (        ) 
 
 23. Domestic Cervidae Ranch. A premises where domestic cervidae are held or kept, including 
multiple premises under common ownership. (        ) 
 
 24. Electronic Identification. A form of unique, permanent individual animal identification such as 
radio frequency identification tag, radio frequency identification implant, or other forms approved by the 
Administrator. (        ) 
 
  Endemic Area.  A geographical area designated by a state animal health official in the state of 
origin where animals located within that area are subject to an increased risk of acquiring a contagious disease. Most 
commonly in reference to Tuberculosis or Chronic Wasting Disease.   
  
 25. Escape. Any domestic cervidae located outside the perimeter fence of a domestic cervidae ranch 
and not under the immediate control of the owner or operator of the domestic cervidae ranch. (        ) 
 
 26. Federal Animal Health Official. An employee of USDA/APHIS/VS who is authorized to perform 
animal health activities. (        ) 
 
 27. Harvest. Any healthy domestic cervid that is intentionally and lethally removed from a domestic 
cervidae facility, by an owner, designated employee or customer of the facility, strictly for the purposes of either 
shooting or meat production. (        ) 
 
 28. Herd of Origin. A cervid herd, on any domestic cervidae ranch or other premise, where the animals 
were born, or where they were kept for at least one (1) year prior to date of shipment. (        ) 
 
 29. Herd Status. Classification of a cervidae herd with regard to CWD. (        ) 
 
 30. Intrastate Movement Certificate. A form approved by the Administrator, and available from the 
Division, to document the movement of domestic cervidae between premises within Idaho. (        ) 
 
 31. Individual CWD Herd Plan. A written herd management agreement and testing plan developed 
by the herd owner and approved by the Administrator to identify and eradicate CWD from a positive, source, suspect, 
exposed, or adjacent herd. (        ) 
 
 32. Limited Contact. Incidental contact between animals of different herds in separate pens off of the 
herd’s premises at fairs, shows, exhibitions and sales. (        ) 
 
 33. National CWD Herd Certification Program. A federal-state-industry cooperative program 
administered by APHIS and implemented by participating states that establishes CWD surveillance and testing 
standards that owners must achieve before interstate transport of cervids will be permitted. (        ) 
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 34. Official CWD Test. A test approved by the Administrator and conducted at an approved laboratory 
to diagnose CWD. (        ) 
 
 35. Official Identification. Identification, approved by the Administrator, that individually, uniquely, 
and permanently identifies each cervid. (        ) 
 
 36. Operator. A person who has authority to manage or direct a domestic cervidae ranch. (        ) 
 
 37. Premises. The ground, area, buildings, and equipment utilized to raise, propagate, control, or 
harvest domestic cervidae. (        ) 
 
 38. Quarantine. An order issued on authority of the Administrator, by a state or federal animal health 
official or accredited veterinarian, prohibiting movement of cervids from any location without a written restricted 
movement permit. (        ) 
 
 39. Quarantine Facility. A confined area where selected domestic cervidae can be secured and isolated 
from all other cervidae and livestock. (        ) 
 
 40. Ranch Management Plan. A written plan for a domestic cervidae ranch that sets forth best 
management practices that mitigates the introduction or dissemination of disease among domestic cervidae. (        
) 
 
 41. Reidentification. The identification of a domestic cervid which had been officially identified, as 
provided by this chapter, but which has lost the official identification device, or the tattoo or official identification 
device has become illegible. (        ) 
 
 42. Restrain. The immobilization of domestic cervidae in a chute, other device, or by other means for 
the purpose of efficiently, effectively, and safely inspecting, treating, vaccinating, or testing. 
   (        ) 
   
 43. Restricted Movement Permit. An official document that is issued by the Administrator, AVIC, or 
an accredited veterinarian for movement of animals from positive, suspect, or exposed herds. (        ) 
 
 44. Source Herd. The herd or herds from where a producer acquired their existing livestock. A herd 
from which at least one (1) cervid has originated within the previous five (5) years and that cervid has been diagnosed 
CWD positive. (        ) 
 
 45. State Animal Health Official. The Administrator, or Administrator’s designee. (        ) 
 
 46. Status Date. The date on which the Administrator approves in writing a herd status change with 
regard to CWD. (        ) 
 
 47. Trace Back Herd. An exposed herd in which at least one (1) CWD positive animal resided within 
any of the previous sixty (60) months prior to diagnosis with CWD. (        ) 
 
 48. Trace Forward Herd. A herd that has received exposed animals from a positive herd within sixty 
(60) months prior to the diagnosis of CWD in the positive herd or from the identified point of entry of CWD into the 
positive herd.  (        )
    
 
 49. Traceback. The process of identifying the movements and the herd of origin of CWD positive, or 
exposed animals, including herds that were sold for slaughter. (        ) 
 
 50. Wild Cervidae. Any cervid animal not owned by a person. (        ) 
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 51. Wild Ungulate. Any four (4) legged, hoofed herbivore, including cervids and other ruminants, not 
owned by a person. (        ) 
 
 52. Wild Ungulate Cooperative Herd Plan. A plan, developed cooperatively by the owner of the 
domestic cervidae ranch, the ISDA, and the Idaho Department of Fish and Game to determine the disposition of any 
wild ungulates that are found to be located on a domestic cervidae ranch. (        ) 
 
011. ABBREVIATIONS. 
 
 01. AAVLD. American Association of Veterinary Laboratory Diagnosticians. (        ) 
 
 02. APHIS. Animal and Plant Health Inspection Service. (        ) 
 
 03. AVIC. Area Veterinarian in Charge. (        ) 
 
 04. AZA. Association of Zoos and Aquariums. (        ) 
 
 05. CFR. Code of Federal Regulations. (        ) 
 
 06. CWD. Chronic Wasting Disease. (        ) 
 
 07. CWDP. Chronic Wasting Disease Program. (        ) 
  HCP.  Herd Certification Program. 
 08. ISDA. Idaho State Department of Agriculture. (        ) 
 
 09. NAEBA. North American Elk Breeders Association. (        ) 
 
 10. NVSL. National Veterinary Services Laboratory. (        ) 
 
 11. TB. Tuberculosis. (        ) 
 
 12. UM&R. Uniform Methods and Rules. (        ) 
 
 13. USDA. United States Department of Agriculture. (        ) 
 
 14. VS. Veterinary Services. (        ) 
 
012. APPLICABILITY. 
These rules apply to all domestic cervidae located in, imported into, exported from, or transported through the state 
of Idaho. (        ) 
 
013. AZA ACCREDITED FACILITIES AND USDA LICENSED FACILITIES. 
AZA accredited facilities and facilities licensed by USDA under 9CFR Subchapter A Parts 1 and 2 as licensees, 
dealers, exhibitors, research facilities and zoos are exempt from the provisions of this chapter provided that: (        
) 
 
 01. Movement Between AZA and USDA Facilities. AZA accredited and USDA licensed facilities 
may not sell, give, or in any way transfer cervidae to persons or domestic cervidae ranches within Idaho, except other 
to AZA accredited or USDA licensed facilities. 
   (        ) 
 
 02. Transfer of Cervidae. Any AZA accredited or USDA licensed facility that in any way transfers 
cervidae, or title to cervidae, to any person in Idaho, except to other AZA accredited or USDA licensed facilities, must 
comply with all of the provisions of this chapter. (        ) 
 
014. Importation Of Domestic Cervidae. 
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All domestic cervidae imported into the state of Idaho must comply with the requirements of the APHIS National 
CWD Herd Certification Program and IDAPA 02.04.21 “Rules Governing the Importation of Animals,” which apply 
to domestic cervidae. (        ) 
 
015. -- 019.  (RESERVED) 
 
020. LOCATION OF DOMESTIC CERVIDAE. 
Any person who owns or has control of domestic cervidae in Idaho that are not located on a domestic cervidae ranch 
that is in compliance with the applicable provisions of this chapter, or on an AZA accredited or USDA licensed facility 
in compliance with this chapter, is in violation of these rules. (        ) 
 
 01. Department Action. In addition to any other administrative or civil action, the department may 
seize, require removal from the state, require removal to a domestic cervidae ranch that is in compliance with the 
provisions of this chapter, or require disposal of any domestic cervidae that are not located on a domestic cervidae 
ranch, an AZA accredited facility, or a USDA licensed facility which is in compliance with the provisions of this 
chapter. (        ) 
 
 02. Reindeer. Reindeer may not be owned, possessed, propagated or held in Idaho north of the Salmon 
River in order to protect the wild caribou herd in northern Idaho. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions from the provisions of Section 020 on a case 
specific basis. (        ) 
 
 04. Natural Disasters. Damage caused to domestic cervidae ranch facilities by natural disasters does 
not constitute a violation of this chapter, provided that the owner or operator begins any necessary repairs immediately 
upon discovering the damage, acts expeditiously, as determined by the Administrator, to complete any necessary 
repairs and reports the extent and cause of any damage to the Division within twenty-four (24) hours of the discovery 
of the damage. (        ) 
 
 05.   Notification of Temporary Exhibition.  Producers must notify ISDA, in advance, of any event 
where a reindeer will be exhibited outside of an approved cervidae facility. ISDA must be provided with the date and 
location of the event as well as a description of the temporary facility and an escape plan protocol. 
 
021. OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually, permanently, and uniquely identified, with two (2) types of official 
identification approved by the Administrator. (        ) 
 
 01. Reporting of Identification. The unique individual identification number, type of identification, 
and the name, address, and telephone number of the owner of each animal identified must be reported to the 
Administrator, in writing, by the owner or operator. 
   (        ) 
 
 02. Identification Assigned. Official identification, once assigned to an individual animal, may not be 
changed or transferred to another animal. Animals that lose identification devices must be re-identified in accordance 
with Section 031. (        ) 
 
 03. Progeny. All progeny of domestic cervidae must be officially identified by December thirty-first of 
the year of birth, upon sale or transfer of ownership, or upon leaving the domestic cervidae ranch, whichever is earlier.
 (        ) 
 
 04. Visible Identification. At least one (1) of the official types of identification used must be visible 
from one hundred and fifty (150) feet. (        ) 
 
022. TYPES OF OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually identified by two (2) of the following types of official identification, at 
least one (1) of the types of official identification must be a bangle or lamb tag that is visible from one hundred fifty 
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(150) feet. (        ) 
 
 01. Official USDA Ear Tag. (        ) 
 
 02. Tattoo. Legible skin tattoo using an alphanumeric tattoo sequence that has been recorded with the 
Division of Animal Industries and applied to either the ear or escutcheon. (        ) 
 
 03. Electronic Identification. A form of electronic identification, approved by the Administrator. 
 (        ) 
 
 04. Official NAEBA Eartag. (        ) 
 
 05. Official ISDA Cervidae Program Ear Tag. A tamper resistant, unique number sequenced, 
individual identification tag approved by the Administrator. (        ) 
 
 06. Official HASCO Brass Lamb Tag. A brass lamb tag engraved with farm name and individual 
animal identification number. (        ) 
 
 07. Freeze Brands. Legible, freeze brands that uniquely identify the individual domestic cervid. 
 (        ) 
 
 08. Ranch Specific Unique Bangle or Lamb Tags. The Administrator may grant written approval for 
the use of bangle or lamb tags that are: ranch specific; tamper resistant; uniquely numbered; and correlated with 
another type of official identification on the annual inventory report. (        ) 
 
 09. Other Identification. Other forms of unique individual identification approved by the 
Administrator. (        ) 
 
023. National CWD Herd Certification Program Official Identification. 
All domestic cervidae enrolled in the National CWD Herd Certification Program are required to be identified with 
two (2) forms of identification for each animal. One (1) form of identification must be a nationally unique official 
animal identification that uses an APHIS-approved numbering system that is linked to the CWD National Database 
or equivalent ISDA database. The second form of identification must be unique to the individual animal within the 
herd and also be linked to the CWD National Database or equivalent ISDA database. (        ) 
 
 01. APHIS-Approved Identification Devices 
. (        ) 
 
 a. Electronic Identification; (        ) 
 
 b. Official USDA Tamper-Resistant Ear Tag; (        ) 
 
 c. Legible Ear or Flank Tattoo; and (        ) 
 
 d. Other forms of Identification as approved by APHIS Administrator. (        ) 
 
024. -- 029.  (RESERVED) 
 
030. OFFICIAL VISIBLE IDENTIFICATION. 
 
 01. Ear Tags. All domestic cervidae must be identified with a bangle or lamb tag that is visible from 
one hundred fifty (150) feet. (        ) 
 
 02. Size. The large portion of the bangle or lamb tag must be at least two (2) square inches. (        ) 
 
 03. Color. No visible identification may have a primary color of brown, black, pink, tan, or silver. 
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   (        ) 
 
 04. Camouflage Patterns. No visible identification may utilize camouflage patterns. (        ) 
 
031. REIDENTIFICATION OF DOMESTIC CERVIDAE. 
No domestic Permanent official identification in domestic cervidaecervidae  that has been lost or is no longer legible 
may be replaced only for the purpose to reestablish their original identity.   were marked with official identification 
may be re-tattooed for the purpose of reestablishing their identification nor re-ear-tagged with an official identification 
ear tag at any time subsequent to the original identification, except that re-tattooing or re-ear-tagging for the purpose 
of reestablishing the official identification is allowed only under the following conditions:  (        ) 
 
 01. Supervision. Reidentification is accomplished under the supervision of an accredited veterinarian, 
or state or federal animal health officials. (        ) 
 
 02. Permanent Identification. Animals that are presented for reidentification have some permanent 
identification that identifies the animals as those originally officially identified such as an individual animal 
registration tattoo, or other approved permanent identification, provided that such identification was submitted on the 
annual inventory report or other official record. (        ) 
 
 03. Inventory Evaluation. In absence of permanent identification, the Administrator may conduct an 
investigation or inventory evaluation to determine identity of the animal that is being presented for reidentification. 
 (        ) 
 
 04. Reproduction of Original Tattoo. Re-tattooing must reproduce the original tattoo that was placed 
in the animal’s ear at the time of official identification. (        ) 
 
 05. Records. All animals that have been re-identified must be reconciled to their original identification 
on the annual ISDA inventory form, due on Dec. 31st of each year.The accredited veterinarian or state or federal animal 
health official who supervises the reidentification must correlate the new identification with previous identification 
and record the ear tag or other identification numbers, the tattoo symbols and the owner’s name and address and submit 
the reidentification record to the Division within ten (10) days of the date of reidentification. (        ) 
 
032. -- 039.  (RESERVED) 
 
040. INSPECTIONS. 
To prevent the introduction and dissemination, or to control and eradicate diseases, state and federal animal health 
officials are authorized to inspect cervidae records, premises, facilities, and domestic cervidae to ensure compliance 
with the provisions of this chapter and other state or federal laws or rules applicable to domestic cervidae. State and 
federal animal health officials must comply with the operation’s biosecurity protocol so long as the protocol does not 
inhibit reasonable access to:(        )
  
 
 01. Entry. Enter and inspect, at reasonable times, the premises of domestic cervidae ranches and inspect 
domestic cervidae. (        ) 
 
 02. Access to Records. Review or copy, at reasonable times, any records that must be kept in 
accordance with these rules. (        ) 
 
041. -- 049.  (RESERVED) 
 
050. GENETICS. 
Domestic cervidae that have red deer genetic influence may not be imported into Idaho. Additionally, any domestic 
cervidae located in Idaho that are identified as having red deer genetic influence will be destroyed, removed from the 
state, or neutered. (        ) 
 
051. -- 059.  (RESERVED) 
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060. WILD CERVIDAE. 
Wild cervidae may not be confined, kept or held on a domestic cervidae ranch. (        ) 
 
 01. Duty of Ranch Owner. It is the duty of owners of all domestic cervidae ranches to take precautions, 
and to conduct periodic inspections, to ensure that wild cervidae are not located within the perimeter fence of any 
domestic cervidae ranch. (        ) 
 
 02. Notification of Administrator. All owners or operators of domestic cervidae ranches must notify 
the Administrator within twenty-four (24) hours of gaining knowledge of the presence of wild cervidae inside the 
perimeter fence of the domestic cervidae ranch. (        ) 
 
 03. Failure to Notify the Administrator. The failure of any owner or operator of a domestic cervidae 
ranch to notify the Administrator of the presence of wild cervidae within the perimeter fence of a domestic cervidae 
ranch is a violation of this chapter. (        ) 
 
 04. Idaho Department of Fish and Game. Upon receiving notification that wild cervidae are on a 
domestic cervidae ranch, the Administrator will notify the Idaho Department of Fish and Game. (        ) 
 
 05. Wild Ungulate Cooperative Herd Plan. The Idaho Department of Fish and Game will cooperate 
with ISDA and the owners or operators of domestic cervidae ranches where any wild cervidae or wild ungulates are 
present within the external perimeter fence of the domestic cervidae ranch to develop and implement a site specific 
written herd plan to address the disposition of the wild cervidae or wild ungulates. (        ) 
 
061. -- 069.  (RESERVED) 
 
070. SUPERVISION OF DOMESTIC CERVIDAE PROGRAM. 
A department veterinary medical officer will provide routine supervision of the domestic cervidae program. (        
) 
 
071. -- 079.  (RESERVED) 
 
080. Disposal Of Domestic Cervidae. 
All domestic cervidae carcasses and parts of carcasses not utilized for human consumption, except parts of carcasses 
utilized for taxidermy purposes, must be disposed of in compliance with IDAPA 02.04.17, “Rules Governing Dead 
Animal Movement And Disposal.” (        ) 
 
081. -- 089.  (RESERVED) 
 
090. FEES. 
 
 01. Annual Assessment Fee. A fee, not to exceed ten dollars ($10) per head per year on elk or three 
dollars ($3) per head per year on fallow deer and reindeer, is hereby assessed on all domestic cervidae in the state to 
cover the cost of administering the program covered in these rules. The fee includes all domestic cervidae present at 
the ranch as of December 31 and all domestic cervidae that die during the same calendar year. This fee is due January 
first of each year. The annual assessment fee may be reduced if program revenue accumulates to a balance of at least 
one hundred thousand dollars ($100,000) in excess of the projected annual cost of operating the program, as 
determined by the Department on July 1 of each year. (        ) 
 
 02. Import, Export, and Movement Fees. The fees imposed in Section 25-3708(2) through (4), Idaho 
Code, are due no later than December 31 of each year, but the Department requests all movement fees be submitted 
within five (5) business days of the movement of the domestic cervids. (        ) 
 
091. -- 099.  (RESERVED) 
 
100. DOMESTIC CERVIDAE RANCHES. 
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In order to prevent the introduction or dissemination of diseases, and to control or eradicate diseases, all domestic 
cervidae ranches must comply with the disease control, facility, and record keeping requirements and all other 
provisions of this chapter. (        ) 
 
 01. Each Premises. Each separate premises where domestic cervidae are kept or held must comply with 
all of the provisions of this chapter. (        ) 
 
 02. Vehicle Access. Domestic cervidae ranches must have motorized vehicle access to the restraining 
system on each premises, during the portion of the year that cervidae are held or kept on the premises, adequate to 
facilitate disease prevention and control as determined by the Administrator. (        ) 
 
 03. Premises Registration. Each premises where domestic cervidae are kept or held must be registered 
with the Division and assigned a unique, individual number approved by the Administrator. (        ) 
 
101. DOMESTIC CERVIDAE RANCH FACILITY REQUIREMENTS. 
Prior to populating the facility with domestic cervids, Aall domestic cervidae ranches are required to have facilities 
that include, but are not limited to, perimeter fence, restraining system, gathering system, water system, and if required, 
a quarantine facility. (        ) 
 
 01. Maintenance. All facilities must be maintained, at all times that domestic cervidae are present, to 
prevent the escape of domestic cervidae or ingress of wild cervidae. (        ) 
 
 02. Inspections. To ensure compliance with this chapter, state or federal animal health officials will 
inspect all premises where domestic cervidae are, or will be, possessed, controlled, harvested, propagated, held, or 
kept. (        ) 
 
 a. Each domestic cervidae ranch will be inspected no less than once every five (5) years. Domestic 
cervidae ranches may be inspected more frequently if requested by the owner or if specified in a ranch management 
plan. The Administrator may require additional facility inspections as necessary to aid in the prevention, control, or 
eradication of disease or to ensure compliance with the provisions of this chapter or other state or federal rules 
applicable to domestic cervidae. (        ) 
 
 b. All facilities relating to the handling or raising of domestic cervidae will be inspected. (        ) 
 
102. PERIMETER FENCE REQUIREMENTS. 
A perimeter fence, completely enclosing the domestic cervidae ranch to be constructed of high-tensile, non-slip woven 
wire or other fencing material approved by the Administrator. (        ) 
 
 01. Elk and Fallow Deer. For elk and fallow deer, the fence must be a minimum of eight (8) feet in 
height for its entire length at all times. (        ) 
 
 02. Reindeer. For reindeer, the fence must be at least six (6) feet in height for its entire length at all 
times. (        ) 
 
 03. Wire. The top two (2) feet of each fence may be smooth, barbed or woven wire (at least twelve and 
one-half (12-1/2) gauge) with horizontal strands spaced not more than six (6) inches apart. (        ) 
 
 a. Wire must be placed on the animal side of the fence to prevent pushing the wire away from the 
posts.    (        ) 
 
 b. Wire must be attached to all posts at the top, bottom, and not more than eighteen (18) inches apart 
between the top and bottom of the wire. (        ) 
 
 04. Posts. Wooden posts used in the perimeter fence must be at least butt-end treated with a 
commercially available preservative and have a minimum of four (4) inch top for line posts and a minimum of five 
(5) inch top for corner posts. Metal pipe posts must be a minimum of two and one-eighth (2-1/8) inches outside 
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diameter with a three-sixteenths (3/16) inch wall thickness for line posts and two and seven-eighths (2-7/8) inches 
outside diameter with a seven thirty-seconds (7/32) inch wall thickness for corner posts. Posts must be spaced no more 
than twenty-four (24) feet apart, with stays, supports or braces as needed, and be placed in the ground a minimum of 
three (3) feet. (        ) 
 
 05. Gates. Each domestic cervidae ranch must have gates that prohibit the escape of domestic cervidae 
or the ingress of wild cervidae. (        ) 
 
 06. Fence Maintenance. Fences must be maintained, at all times that domestic cervidae are present, to 
prevent domestic cervidae from escaping or native wild cervidae from entering the enclosure. (        ) 
 
 07. Exceptions. The Administrator may grant exceptions to the specifications in Section 102 on a case 
specific basis. (        ) 
 
103. GATHERING AND RESTRAINING SYSTEM. 
Each domestic cervidae ranch must have a system for humanely and effectively gathering and restraining domestic 
cervidae for the purpose of inspecting, identifying, treating, or testing of animals by state or federal animal health 
officials.   (        ) 
 
 01. Gathering System. Each domestic cervidae ranch must have a system that facilitates the gathering 
of domestic cervidae so as to be able to move the domestic cervidae through the restraining system, at any time of the 
year that domestic cervidae are present. (        ) 
 
 02. Restraining System. A system approved by the Administrator, to immobilize domestic cervidae 
for the purpose of efficient, effective, and safe handling for inspecting, treating, vaccinating, or testing. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions to the provisions of this section on a case 
specific basis. (        ) 
 
104. Water System. 
Each domestic cervidae ranch must have a water system adequate to supply the need of the cervidae herd. (        ) 
 
105. QUARANTINE FACILITY. 
If animals are to be imported onto the domestic cervidae ranch, a quarantine facility, approved by the Administrator, 
must be provided for holding animals until any disease retesting is accomplished or other requirements are met. 
   (        ) 
 
106. -- 199.  (RESERVED) 
 
200. RECORDS AND REPORTING. 
 
 01. Reports. Owners of domestic cervidae ranches must submit complete and accurate reports to the 
Administrator. Failure to submit complete and accurate reports within the designated time frames is a violation of this 
chapter. (        ) 
 
 02. Records. All owners of domestic cervidae ranches, during normal business hours, must present to 
state or federal animal health officials, for inspection, review, or copying, any cervidae records deemed necessary to 
ensure compliance with the provisions of this chapter. (        ) 
 
 03. Notification. State or federal animal health officials will attempt to notify the owners or operators 
of domestic cervidae ranches, and premises where records are kept prior to any inspections. (        ) 
 
 04. Emergencies. In the event of an emergency, as determined by the Administrator, the notification 
requirements of Section 200 may be waived. (        ) 
 
201. ANNUAL INVENTORY REPORT. 
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 01. Inventory Report. All owners of domestic cervidae ranches must submit annually, to the 
Administrator, a complete and accurate inventory and summary report form of all animals held no later than December 
31st of each year containing the following minimum information: (        ) 
 
 a. Name and address of the domestic cervidae ranch. (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 c. Date the inventory was completed. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae that was located on the 
domestic cervidae ranch during the year for which the report is being made, the following information must be 
provided: (        ) 
 
 a. All types of official and unofficial identification; (        ) 
 
 b. Species; (        ) 
 
 c. Sex; and (        ) 
 
 d. Age or year born. (        ) 
 
202. INVENTORY VERIFICATION. 
State or federal animal health officials will verify all domestic cervidae ranch inventories of animals held and 
individual animal identification annually. (        ) 
 
 01. Visible Identification. Individual animal identification verification may be accomplished by 
visually noting the unique official visible identification number or visually noting an unofficial visible identification 
number if the number is correlated with two (2) forms of official identification on the inventory submitted by the 
cervidae producer. The Administrator may, on a case by case basis, grant written permission for ranch specific unique 
bangle tags to be used for official identification. (        ) 
 
 02. Duty to Gather and Restrain. It is the duty of the owner of each domestic cervidae ranch to gather 
and restrain any domestic cervidae that state or federal animal health officials determine are not readily identifiable 
for inventory verification purposes. The Administrator determines the suitability of the restraint system. 
    (        ) 
 
203. Change Of Address. 
Owners of domestic cervidae ranches must notify the Division in writing within thirty (30) days of any change in the 
address of the owners of domestic cervidae, the owner of the domestic cervidae ranch, or the domestic cervidae ranch.
   (        ) 
 
204. ESCAPE OF DOMESTIC CERVIDAE. 
It is the duty of each owner or operator of a domestic cervidae ranch to take all reasonable actions to prevent the 
escape of domestic cervidae from a domestic cervidae ranch.  (        ) 
 
 01. Notification of Escape. When any domestic cervidae escape from a domestic cervidae ranch, the 
owner or operator of the domestic cervidae ranch must notify the Administrator by phone, facsimile, or other means 
approved by the administrator within twenty-four (24) hours of the discovery of the escape. (        ) 
 
 02. Duty to Retrieve Escaped Cervidae. It is the duty of each owner or operator of a domestic cervidae 
ranch to retrieve or otherwise bring under control all domestic cervidae that escape from a domestic cervidae ranch. 
 (        ) 
 
 03. Fish and Game. The Administrator will notify the Idaho Department of Fish and Game of each 
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escape.   (        ) 
 
 04. Sheriff and State Brand Inspector. When domestic cervidae escape from a domestic cervidae 
ranch and the owner or operator is unable to retrieve the animals within twenty-four (24) hours, the Administrator 
may notify the county sheriff or the state brand inspector of the escape pursuant to Title 25, Chapter 23, Idaho Code. 
   (        ) 
 
 05. Capture. In the event that the owner or operator of a domestic cervidae ranch is unable to retrieve 
escaped domestic cervidae in a timely manner, as determined by the Administrator, the Administrator may effectuate 
the capture of the escaped domestic cervidae to ensure the health of Idaho’s livestock and wild cervidae populations. 
 (        ) 
 
 06. Failure to Notify. Failure of any owner or operator of a domestic cervidae ranch to notify the 
Administrator within twenty-four (24) hours of the discovery of an escape of domestic cervidae is a violation of this 
chapter. (        ) 
 
 07. Taking of Escaped Domestic Cervidae. A licensed hunter may legally take domestic cervidae that 
have escaped from a domestic cervidae ranch only under the following conditions: (        ) 
 
 a. The domestic cervidae has escaped and has not been in the control of the owner or operator of the 
domestic cervidae ranch for more than seven (7) days; and (        ) 
 
 b. The hunter is licensed and in compliance with all the provisions of the Idaho Department of Fish 
and Game rules and code. (        ) 
 
205. NOTICE OF DEATH OF DOMESTIC CERVIDAE. 
Notice of death of domestic cervidae twelve (12) months or older and all domestic cervidae officially identified and 
inventoried that died on a ranch or at an approved slaughter or custom exempt slaughter establishment must be 
submitted by the owner or operator to the division on a report approved by the Administrator:(        )All domestic 
cervidae that die on a ranch or are sent to slaughter must be reported to the Department except for calves that died 
prior to being reported on an annual inventory.   
 
 01. Submission of Death Certificates. A complete and accurate copy of all CWD sample submission 
forms/death certificates must be submitted to the division on a form approved by the Administrator by regular mail, 
facsimile, electronic mail, or by other means as approved by the Administrator within ten (10) business days of when 
the owner or operator knew or reasonably should have known of the death. no later than Dec. 31st in the year the 
animal died. The CWD sample submission form/death certificate must contain the following minimum information: (        
) 
 
 a. Name and address of the domestic cervidae ranch; and (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae death, the following 
minimum information must be provided: (        ) 
 
 a. All individual identification numbers; (        ) 
 
 b. Sex; (        ) 
 
 c. Age or year born; (        ) 
 
 d. Date and time of death; (        ) 
 
 e. Cause of death; (        ) 
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 f. Specify animals submitted for CWD testing; and (        ) 
 
 g. Dated signature. (        ) 
 
206. (RESERVED) 
 
207. Notification Of Exposure To Disease. 
Any owner, operator, veterinarian practicing in Idaho, laboratory conducting cervidae testing, or any other person who 
has reason to believe that domestic cervidae are exposed to or infected with a dangerous or reportable disease or 
parasite must notify the Division immediately. (        ) 
 
208. INTRASTATE MOVEMENT CERTIFICATE. 
All owners of domestic cervidae ranches who move cervidae, from one premises to another, including movement from 
one (1) premises to another premises owned, operated, leased, or controlled by the owner, within the state of Idaho 
must submit, to the Administrator, a complete and accurate intrastate movement certificate signed by the owner, within 
ten (10) business days of the movementno later than Dec 31st in the year the movement occurred. The Administrator 
will provide blank intrastate movement certificates to the owners of domestic cervidae ranches upon request. (        
) 
 
209. RANCH MANAGEMENT PLAN. 
 
 01. Voluntary Ranch Management Plan. A domestic cervidae ranch may apply, on a form prescribed 
by the Administrator, to enter into a voluntary ranch management plan. The ranch management plan will be developed 
cooperatively by the owner or authorized agent and the Administrator. For the ranch management plan, the 
Administrator will conduct a risk assessment considering the factors in Subsection 209.03. A voluntary ranch 
management plan may, notwithstanding other rule requirements to the contrary, establish inventory verification 
requirements and CWD sampling requirements specific for a domestic cervidae ranch. Failure to adhere to an approved 
voluntary ranch management plan is a violation of these rules. (        ) 
 
 02. Mandatory Ranch Management Plan. Domestic cervidae ranches are required to develop and 
implement an approved ranch management plan if the ranch is found in violation of Sections 060, 204 or 500 of these 
rules. The ranch management plan must be completed and implemented within six (6) months of the disposition of 
the violation. For the ranch management plan, the Administrator will conduct a risk assessment considering the factors 
in Subsection 209.03. Failure to comply with the mandatory ranch management plan is a violation of these rules.  (        
) 
 
 03. Risk Assessment for Ranch Management Plans. The Administrator will conduct a risk 
assessment for each ranch management plan. A ranch management plan will not include a double fencing requirement 
but may require that double gates be installed. The Administrator will consider the following factors when conducting 
a risk assessment at a domestic cervidae ranch: (        ) 
 
 a. Risk of egress. The risk of egress may be evaluated based on, but not limited to, history of domestic 
cervidae escape during the previous five (5) years, recovery rate of escaped domestic cervidae, length of time domestic 
cervidae were outside of the perimeter fence, annual average precipitation, topography, altitude and tree density. 
 (        ) 
 
 b. Risk of ingress. The risk of ingress may be evaluated on, but not limited to, history of ingress during 
the previous five (5) years, annual average precipitation, topography, altitude, tree density and proximity to wildlife 
migration corridors. (        ) 
 
 c. Compliance with CWD sample submission. The Administrator may, based on a risk assessment of 
the facility, adjust the number of tissue sample submissions required under this rule. The adjustment will be based on, 
but not limited to, the following: (        ) 
 
 i. Whether the domestic cervidae on the ranch have commingled with any domestic cervids of 
unknown CWD status. (        ) 
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 ii. Whether the domestic cervidae ranch has been in compliance with all requirements of Title 25, 
Chapter 35, Idaho Code, and these rules. (        ) 
 
 iii. Whether the domestic cervidae ranch has had documented cases of ingress of wild cervids or egress 
of domestic cervidae within the eighteen (18) months prior to the risk assessment. (        ) 
 
210. -- 249.  (RESERVED) 
 
250. INTRASTATE MOVEMENT OF DOMESTIC CERVIDAE. 
All live domestic cervidae moving from one premises to another premises within the state of Idaho must be officially 
identified, except calves during the year of birth accompanying their dam, and accompanied by: (        ) 
 
 01. TB Test. An official negative test for tuberculosis of all cervidae over twelve (12) months of age, 
conducted within the last ninety (90) days, or written permission from the Administrator, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot; or (        ) 
 
 c. Those domestic cervidae moving from one premises to another premises owned, operated, leased, 
or controlled by the same person. (        ) 
 
 02. Intrastate Movement Certificate. All intrastate movements of live domestic cervidae, including 
movement from one premises to another premises owned, operated, leased, or controlled by the same person, must be 
reported to ISDA on the annual inventory form, due Dec. 31st in the year the movement occurred. accompanied by a 
complete and accurate intrastate movement certificate, which has been signed by the owner or operator of the domestic 
cervidae ranch where the movement originates and includes a statement of the CWD and TB status of the cervidae. (        
) 
 
 03. Movement of Cervidae Between Accredited AZA or USDA Licensed Facilities. Movement of 
cervidae between accredited AZA and USDA licensed facilities is exempt from the requirements of this chapter. All 
other movement from AZA accredited or USDA licensed facilities must comply fully with all of the provisions of this 
chapter. (        ) 
 
251. -- 299.  (RESERVED) 
 
300. DISEASE CONTROL. 
The Administrator may require domestic cervidae in the state to be tested for brucellosis (Brucella abortus or Brucella 
suis), tuberculosis (Mycobacterium bovis), meningeal worm (Parelaphostrongylus tenuis), muscle worm 
(Elaphostrongylus cervus), CWD or for other diseases or parasites determined to pose a risk to other domestic 
cervidae, livestock, or wildlife. (        ) 
 
301. DUTY TO RESTRAIN. 
It is the duty of the owner of each domestic cervidae ranch to gather and restrain domestic cervidae for testing when 
directed to do so in writing by the Administrator. The Administrator determines the suitability of the restraint system.
   (        ) 
 
302. TESTING METHODS. 
The Administrator determines appropriate testing procedures and methods. (        ) 
 
303. TESTING, TREATMENT, QUARANTINE, OR DISPOSAL REQUIRED. 

Commented [DSL30]: Remove TB testing requirement 
for intrastate movement.    David Miller. Chase Jones.    Jeff 
Siddoway, Kami Marriot 

Commented [DSL31]: Redundant 25‐218 & 02.04.03.522 

Commented [DSL32]: Idaho Code 25‐218   



 

Section 000  Page 18 020419 Domestic Cervidae Strawman 04.14.21  

The Administrator determines when testing, treatment, quarantine, or disposal of domestic cervidae is required at any 
domestic cervidae ranch pursuant to Title 25, Chapters 2, 3, 4, 6, and 37, Idaho Code. If the Administrator determines 
that testing, treatment, quarantine, disposal of domestic cervidae, or cleaning or disinfection of premises is required, 
a written order will be issued to the owner describing the procedure to be followed and the time period for carrying 
out such actions. (        ) 
 
304. QUARANTINES. 
All domestic cervidae animals or herds that are determined to be exposed to, or infected with, any disease that 
constitutes an emergency, as provided in Title 25, Chapter 2, Idaho Code, will be quarantined. (        ) 
 
 01. Infected Herds. Infected herds or animals must remain under quarantine until such time that the 
herd has been completely depopulated and the premises has been cleaned and disinfected as provided by the 
Administrator, or the provisions for release of a quarantine established in these rules have been met. (        ) 
 
 02. Exposed Herds. The quarantine for exposed herds or animals may take the form of a hold-order 
which remains in effect until the exposed animals have been tested and the provisions for release of a quarantine as 
established in these rules have been met. (        ) 
 
 03. Validity of Quarantine. The quarantine is valid whether or not acknowledged by signature of the 
owner. (        ) 
 
305. DECLARATION OF ANIMAL HEALTH EMERGENCY. 
The Director is authorized to declare an animal health emergency. (        ) 
 
 01. Condemnation of Animals. In the event that the Director determines that an emergency exists, 
animals that are found to be infected, or affected with, or exposed to an animal health emergency disease may be 
condemned and destroyed. (        ) 
 
 02. Indemnity. Any indemnity is paid in accordance with Sections 25-212 and 25-213, Idaho Code. 
 (        ) 
 
 03. Notification to Administrator. Every owner of cervidae, every breeder or dealer in cervidae, every 
veterinarian, and anyone bringing cervidae into this state who observes the appearance of, or signs of any disease or 
diseases, or who has knowledge of exposure of the cervidae to diseases that constitute an emergency must give 
immediate notice to the Administrator by telephone, facsimile, or other means as approved by the Administrator. 
 (        ) 
 
 04. Failure to Notify. Any owner of cervidae who fails to report as herein provided forfeits all claims 
for indemnity for animals condemned and slaughtered or destroyed on account of the animal health emergency. 
 (        ) 
 
306. -- 399.  (RESERVED) 
 
400. Brucellosis. 
Owners of domestic cervidae ranches must comply with the provisions of IDAPA 02.04.20, “Rules Governing 
Brucellosis,” that apply to domestic cervidae. (        ) 
 
401. -- 449.  (RESERVED) 
 
450. TUBERCULOSIS. 
 
 01. Change of Ownership. All domestic cervidae that are sold, or are in any way transferred from one 
person to another person in Idaho are required to be tested negative for TB within ninety (90) days prior to the change 
of ownership or transfer, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
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Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot. (        ) 
 
 c. The Administrator, following an evaluation, may grant exceptions to the provisions of this Section 
on a case-by-case basis. (        ) 
 
 02. Rules and UM&R. Owners of domestic cervidae ranches must comply with the provisions of 
IDAPA 02.04.03, “Rules Governing Animal Industry,” that apply to domestic cervidae, and the Bovine Tuberculosis 
Eradication, UM&R, Effective January 1, 2005. (        ) 
 
451. -- 499.  (RESERVED) 
 
500. SURVEILLANCE FOR CWD. 
 
 01. Slaughter Surveillance. Brain tissue from no less than ten percent (10%) of all USDA-identified 
domestic cervidae susceptible to CWD sixteen (16) months of age or older that are slaughtered at approved slaughter 
establishments or custom exempt slaughter establishments must be submitted annually by the owner of the slaughtered 
cervidae to official laboratories to be tested or examined for CWD as provided for in these rules. If ten (10) or less 
cervids on a domestic cervidae ranch are slaughtered in a calendar year, at least one (1) testable brain sample must be 
submitted to meet the annual CWD surveillance requirement. Tissues samples submitted to an official laboratory that 
are untestable or are given an indeterminate test result do not count towards the tissue submission requirement. (        
) 
 
 02. Domestic Cervidae Ranch Surveillance. Brain tissue from no less than ten percent (10%) of all 
USDA-identified domestic cervidae susceptible to CWD sixteen (16) months of age or older that are harvested on 
domestic cervidae ranches must be submitted for CWD testing annually. If ten (10) or less cervids on a domestic 
cervidae ranch are harvested in a calendar year, at least one (1) testable brain sample must be submitted to meet the 
annual CWD surveillance requirement. In addition to the tissue samples from the harvested domestic cervidae, brain 
tissue from one hundred percent (100%) of all domestic cervidae sixteen (16) months of age or older that die for any 
reason other than being harvested must also be submitted for CWD testing annually. Reindeer and fallow Fallow deer 
are exempt from CWD testing unless the reindeer and fallow deer are part of a CWD positive, exposed, trace, source, 
or suspect herd or part of an elk herd. The owner or operator of the domestic cervidae ranch must submit all tissue 
samples to an official laboratory to be tested for CWD, as provided for in these rules. Tissues samples submitted to an 
official laboratory that are untestable or are given an indeterminate test result do not count towards the tissue 
submission requirement. In the event a domestic cervidae ranch cannot submit a testable brain sample, the domestic 
cervidae ranch must submit a CWD Sample Submission Waiver Request within ten (10) business days of determining 
that a testable brain sample cannot be submitted. (        ) 
 
501. COLLECTION OF SAMPLES FOR CWD TESTING. 
Only accredited veterinarians, state and federal animal health officials, and other persons, approved by the 
Administrator, may collect brain or other tissue samples for CWD testing. Samples must be collected immediately 
upon discovery of the death of a domestic cervid. (        ) 
 
 01. Brain Samples. Only persons trained by state or federal animal health officials, and approved by 
the Administrator, may remove the obex portion of the brainstem for submission as the sample for CWD testing. 
   (        ) 
 
 02. Submission of Head. Only persons trained by state or federal animal health officials, and approved 
by the Administrator, may submit a head with the official identification attached to the head as the sample for CWD 
testing. (        ) 
 
 03. Handling of Samples. All CWD samples must be handled in a manner that prevents degradation of 
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the sample. (        ) 
 
 04. Sample Submission Time. Fresh samples for CWD testing must be submitted, to an approved 
laboratory, within seventy-two (72) hours of the date of collection. Formalin preserved samples must be submitted, to 
an approved laboratory, within ten (10) business days of the date of collection. (        ) 
 
 05. Non-Testable or Samples That Do not Contain Appropriate Tissues. The Administrator may 
conduct an investigation to determine if a domestic cervidae ranch is complying with the provisions of Section 500 if:
  (        )
    
 
 a. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which are 
non-testable; or  (        ) 
 
 b. The owner or operator of a domestic cervidae ranch submits samples for CWD testing that do not 
contain the obex portion of the brainstem or other appropriate tissues, if available, for CWD testing. (        ) 
 
 c. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which cannot 
be identified to the animal of origin. (        ) 
 
 06. Failure to Meet Annual CWD Tissue Submission Requirement. An owner or operator of a 
domestic cervidae ranch who fails to submit samples for CWD testing or who fails to meet the annual tissue submission 
requirements of this chapter, or both, is in violation of these rules, except the Administrator may approve, in writing, 
a variance from sample submission requirements on a case specific basis. (        ) 
 
502. OFFICIAL CWD TESTS. 
 
 01. Official Tests. Official tests for CWD, approved by the Administrator, include: (        ) 
 
 a. HistopathologyEnzyme Linked Immunosorbent Assay (ELISA); (        ) 
 
 b. Immunohistochemistry; (        ) 
 
 c. Western Blot; (        ) 
 
 d. Negative Stain Electron Microscopy; (        ) 
 
 e. Bioassay; and (        ) 
 
 02. Other Scientifically Validated Test. The Administrator may approve other scientifically validated 
laboratory or diagnostic tests to confirm a diagnosis of CWD. (        ) 
 
503. CWD STATUS. 
CWD status is validated pursuant to the Federal CWD Herd Certification program standards.based on the number of 
years that a herd of domestic cervidae has been determined to be in compliance with the provisions of this chapter, 
during which there is no evidence of CWD in the herd. (        ) 
 
 01. Status Review. The Administrator will review the CWD status of each domestic cervidae herd 
located in Idaho on at least an annual basis. (        ) 
 
 02. Status Date. The status date is the date that the Administrator approves a change in the CWD status 
of a domestic cervidae herd in Idaho. (        ) 
 
 03. Cervidae of Lesser Status. If a herd of domestic cervidae has contact with cervidae of a lesser 
status, the status of the herd with the higher status will be lowered to the status of the cervidae with the lesser status. 
    (        ) 
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 04. Change of Ownership. A herd’s status may remain with the herd when a change of ownership, 
management or premises occurs, if there is no contact with cervidae of lesser status, and no previous history of CWD 
on the premises. (        ) 
 
 05. Contact with CWD Positive Animals. Any herd of domestic cervidae that has contact with CWD 
positive or exposed animals may have its status reduced or removed. (        ) 
 
504. INVESTIGATION OF CWD. 
An epidemiological investigation will be conducted on all CWD positive, suspect, and exposed animals and herds, 
herds of origin, source herds, all adjacent herds, and all trace herds as determined by the Administrator. (        ) 
 
 01. Quarantine. All positive, suspect, and exposed herds or animals, herds of origin, adjacent herds, 
and herds having contact with positive or exposed animals must be quarantined; and (        ) 
 
 02. Identification. CWD suspect and exposed animals must be identified and remain on the premises 
where they are found until they have met the provisions for release of quarantine established in this chapter, are 
destroyed and disposed of as directed by the Administrator, or are moved at the Administrator’s direction on a 
restricted movement permit. (        ) 
 
505. DURATION OF CWD QUARANTINE. 
Quarantines imposed because of CWD in accordance with this chapter remain in effect until one (1) of the following 
criteria are met:  (        ) 
 
 01. CWD Positive Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after five (5) years of compliance with an individual herd CWD plan and all 
provisions of these rules, during which there was no evidence of CWD. (        )  
 
 02. CWD Suspect Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 03. Source Herds and Herds of Origin. The quarantine may be released after a minimum of five (5) 
years of compliance with an individual CWD herd plan and all provisions of these rules and during which there was 
no evidence of CWD, or an epidemiologic investigation determines that there is no evidence CWD exists in the herd 
and that the herd is not the source of infection as determined by the Administrator. (        ) 
 
 04. Exposed Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 05.  Adjacent Herds. The quarantine may be released when directed by the Administrator based upon 
an epidemiological investigation and in consultation with the designated epidemiologist. (        ) 
 
 06. Fencing Requirements. Any owner of a domestic cervidae ranch who chooses to remain under 
quarantine for five (5) years must construct a second perimeter fence that meets the requirements for perimeter fence, 
as provided in Section 102, such that no domestic cervidae on the domestic cervidae ranch can get within ten (10) feet 
of the original exterior perimeter fence or as approved by the Administrator. (        ) 
 
 07. Complete Depopulation. The quarantine may be released after: (        ) 
 
 a. Complete depopulation of all cervidae on the premises as directed by the Administrator; and 
   (        ) 
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 b. The premises have been free of all livestock as specified in an individual CWD herd plan approved 
by the Administrator; and (        ) 
 
 c. The soil and facilities have been cleaned, treated, decontaminated, or disinfected as directed by the 
Administrator.  (        ) 
 
 08. Disposal of Positive or Exposed Cervidae. All CWD positive or exposed domestic cervidae must 
be disposed of as directed by the Administrator. (        ) 
 
506. Cleaning, Treating, Decontaminating, Or Disinfecting. 
Premises must be cleaned, treated, decontaminated, or disinfected under state or federal supervision as directed by the 
Administrator within fifteen (15) days after CWD positive or suspect animals have been removed.  (        ) 
 
 01. Exemptions. The Administrator may authorize, in writing, an exemption from cleaning, treating, 
decontaminating, or disinfection requirements on a case-by-case basis. (        ) 
 
 02. Extension of Time. The Administrator may authorize, in writing, an extension of time for cleaning 
and disinfection under extenuating circumstances. (        ) 
 
 03. Requests for Extensions or Exemptions. The owner of the contaminated facility must submit 
requests for extensions or exemptions to the Administrator in writing. (        ) 
 
507. -- 999.  (RESERVED) 
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      IDAHO DEPARTMENT OF AGRICULTURE 

2270 Old Penitentiary Road 
PO Box 7249 

Boise, Id 83707 
 

02.04.19 RULES GOVERNING DOMESTIC CERVIDAE 
Minutes of June 16, 2021 Meeting 

 
HOSTS/FACILITATORS:  Lloyd Knight, ISDA 
     Dr. Scott Leibsle, ISDA 
     Chanel Tewalt, ISDA 
           
STAKEHOLDERS PRESENT: Tricia Hebdon, Idaho Fish & Game 
     Ed Bernhardt 
     Jennifer 
     William David Miller 
     Rulon Jones 
     Brad Smith, ICL 
     Chase Jones 
     Garret Visser 
     Travis Lowe 
     Kami Marriott 
           
DEPARTMENT STAFF:  Katy Devries, Office of Attorney General – ISDA 
     Mitch Vermeer, ISDA 
     Jeni Marple, ISDA 
     Dr. Scott Barnes, ISDA 
     Miranda Juker, ISDA 
     Dicsie Gullick, ISDA 
 
Lloyd Knight called the meeting to order at 8:34 AM MDT.  He explained that the comment 
period was open until June 20th and then the rules would be posted in the July Bulletin.  There 
would be a 21-day open comment period following the bulletin posting.  He then turned the 
meeting over to Dr. Scott Leibsle to present the strawman. 
 
Dr. Leibsle stated that the rules look different because there are no track changes, but the strike 
and score that DFM requires.  He showed how to find the draft on the web and proceeded to 
outline the following changes: 
 

 The documents incorporated by reference were updated to the most current edition. 
 Some definitions were removed that were no longer necessary and the definition for 

endemic area was added. 
 Rules 13 and 14 were struck because they were no longer necessary or redundant. 



 Some language in rule 20 was also struck because it was no longer necessary, including 
the removal of the rule prohibiting reindeer north of the salmon river. Section 5 was 
added to rule 20 regarding the temporary exhibition of reindeer. 

 Rule 22.07 was struck because freeze brands are no longer used. 
 Rule 23 was struck because it is redundant to federal program requirements. 
 Sections of rule 31 were simplified and clarified so that all deadlines for records and 

inventory are December 31st. 
 Rule 50 was struck because there is not a current genetic test available. 
 Rule 060.05 was struck due to legislative mandate. 
 Rule 080 was struck because it was redundant 
 Rule 090.01 was changed due to legislative amendment.  
 Unnecessary language from removed from Rule 100. 
 Rule 101 states that you cannot populate facilities until they are approved.  
 The fencing requirement in rule 102 was changed to 8 feet for reindeer.  There are two 

facilities in the state that are grandfathered in at 6 feet, but all future fencing must be 8 
feet. 

 Rule 104 was struck because it is redundant. 
 Unnecessary language was removed from Rule 202 and 203. 
 Rule 205 was simplified and all death certificates are due in December and a form will be 

provided on the ISDA website. 
 Rules 206 and 209 were removed because they were covered in other rules. 
 Rule 208 was changed so that intrastate movement certificates are due December 31st in 

the year the movement occurred.  
 The requirement for a TB test in rule 250 for intrastate movement was removed and the 

movement certificate will be due December 31st in the year the movement occurred. 
 Rules 300, 303, 304, 305 and 306 were struck because disease control and quarantine are 

covered in other rules. 
 Rule 450 was struck because TB testing is no longer required for changes in ownership. 
 Rule 500 regarding surveillance for CWD was changed to propose different testing 

requirements for different types of facilities, those that import and those that do not 
import.  Reindeer were added to the rule so they are no longer exempt.  Section 03 was 
added for ranches who import domestic Cervidae and require testing for 100% testing of 
all domestic elk and reindeer over 16 months of age that die for any reason for 60 months 
following the latest import. 

 Rule 501 dealing with collection of samples was simplified and rule 502 was updated 
because there has been a change in tests available. 

 Rule 503 was simplified so that CWD status in validated pursuant to the Federal CWD 
Herd Certification program standards.  All separate requirements were struck. 

 Rule 506 was struck because disposal in addressed in other rules. 
 
Dr. Leibsle called for any questions not dealing with CWD. 
 
Brad Smith from the Idaho Conservation League expressed support for the increase in fence 
height for reindeer, bringing it in line with all other fencing requirements. He also asked what 



would happen if there was a death in a facility and the carcass sits for too long and it becomes 
untestable.  Specifically, what would the farmer need to do and would there be ISDA follow up? 
 
Dr. Leibsle stated that typically when an animal goes untested it is because it died and was not 
discovered in time. There is nothing else that ISDA can do because it does not happen very 
often.  There is a reporting requirement and ISDA usually has a conversation with the farmer 
about why it happened and works to figure out how to keep it from happening again.  ISDA just 
wants it reported. 
 
Brad Smith proposed that reporting happen sooner.  If an animal dies in January and is not 
reported until December 31st, that is a long time for ISDA to be unaware. There may need to be 
some awareness about the death. 
 
David Miller asked in the definition of endemic area if it should reference provincial animal 
health officials in addition to state health officials. 
 
Dr. Leibsle stated that he did not think it was needed, but that it could be added for clarity. 
 
Travis Law from the American Operators Association thanked ISDA for their common-sense 
approach and balance to the changes previously discussed. 
 
Dr. Leibsle then opened the discussion to movement and CWD testing with summarizing the 
most recent comment from a syndicate or group of Elk Producers, which had not yet been posted 
to the website.  The group submitting the comment was Kami Marriot, Rulon Jones, David 
Miller, Billy Rasmussen, Jeff Lerwell, Michelle Powell, Roy Sterns, Ken Walters and Travis 
Lowe.  In summary, the comment was supportive of the changes regarding gene testing and 
fencing height, but had concerns regarding the CWD testing and import requirements. They have 
made several other suggestions, which is summarized here.  They understood the rule was a trade 
and replacement for eliminating the 25-mile safe distance from a wild CWD case, however they 
feel that it is unreasonable and overly burdensome.  They think the approach of increased testing 
to 100% should only be required when cervids are imported from within 25 miles or designated 
endemic areas and should not apply to cervids that are imported from an area that does not have 
a history of CWD. This would ensure that animals from these areas will have a post-mortem test 
result, but to require it for any animal importation would trigger enormous testing costs that 
would realistically discourage commerce.   
 
The second suggestion the group had is only the imported animals should be required to be 
tested, not every animal on the facility if you have not imported from within the 25-mile radius 
they feel the existing testing requirements of 10% harvested and 100% non-harvest deaths is 
sufficient. Additionally, they said that after testing 100 % of those animals if there is no 
indication of CWD then there would no chance that those animals could contaminate the other 
animals on the facility. 
 
Finally, they suggest that it would be fair to require that if importation of animals from suspected 
CWD area is allowed then the animal would not be allowed to be transferred to any other facility 



which may require the animal’s death and testing if it has not been harvested or a death by 
December 31st of that year. 
 
Dr. Leibsle said that there were a few more comments in the letter, but he wanted to address each 
of the suggestions from a feasibility standpoint and then we can open up the discussion. First, the 
reason the Department went away from the 25-mile radius is it was pointed out on previous calls 
is that the distance is somewhat arbitrary.  There is no unified, agreed upon safe distance. The 
point is to address the issue of risk. Because there is not an accepted distance that would 
guarantee or provide significantly greater protection, the real issue is that we do not want to be 
importing animals that have CWD. When you import animals from one of those areas, regardless 
of where it is, those animals in the current version of the rule are not all being tested if they are 
being harvested, it’s 1 out of 10.  The problem that we run into is tracking an individual animal 
through the course of its life from a record keeping standpoint is extremely problematic.  For the 
Department to be responsible for doing that would be almost unfeasible because identities of an 
animal, reconciling inventory is extremely complicated and time consuming.  There are still 
producers that ISDA is waiting for additional information for their current year inventories that 
were due this past December 31st.  This would add an additional layer of complexity to have to 
follow an individual animal throughout the course of its life to make sure that individual animal 
was tested. Rather, it would be more feasible for when you import to a facility, that entire facility 
is now subject to the lowest common denominator. It is more of a generalized approach to how 
disease surveillance is done in the livestock world.  For instance, if you import an animal that 
may have been exposed to TB, now you have to test the whole herd to guarantee it, and that is 
why the particular proposed language was put forth in that manner. 
 
Dr. Leibsle went on to add that this is important because there is so much intra-state commerce. 
For instance, Alberta has a lot of CWD and are having difficulty mitigating the spread of the 
disease.  If those animals are imported from Alberta to Missouri and then we import from 
Missouri (and Missouri’s status may be much different from Alberta), but having to trace that 
animal back and try to determine if that animal was the one purchased from Alberta or is a 
different animal is extremely complicated, time consuming and may not even be feasible.  To 
improve surveillance picking and choosing which animals on a facility are subject to the 
increased testing requirement is not as feasible as requiring increased testing for the entire 
facility that imports animals whether it comes directly from an area that has CWD or not 
eliminates the need to track animals through the course of their life.  The Department did 
consider several different variations of the suggestions made through these comments.  Taking 
the 25-mile radius out of the equation and just improving disease surveillance across the Board 
was a reasonable exchange because ISDA just wants to make sure that we are not bring CWD 
into the state. 
 
Dr. Leibsle opened the discussion by asking for questions or comments. 
 
Rulon Jones asserted that the risk of importation is no different from when the legislative 
approval was given for lower numbers of testing.  He did not know why the rule needed to be 
changed.  For example, if we are importing from an endemic area or within the 25-mile radius, 
then there is an increased risk, but if someone chooses not to import from those high risk areas 
why is there a change?  



 
Dr. Leibsle disagreed with the initial statement that the risk is not any different from when the 
statute changed. In 2015 the state of Chronic Wasting Disease in the country and in Alberta was 
greatly different and it has spread considerably in Alberta and many states. Some states have 
completely eliminated imports from some states like Colorado, Wisconsin, Wyoming and 
Alberta.  Since Idaho has yet to identify a case of CWD, Dr. Leibsle thinks the risk to Idaho 
producers that have a static herd within Idaho that are not bringing animals in from outside may 
not be any different than before, but for those producers importing animals, they are at increased 
risk.  CWD is continuing to spread, dramatically in some areas of the country and Alberta.  The 
fact is we are still wanting to participate in interstate commerce and we need that to maintain a 
thriving industry, but the risk of CWD has grown significantly.   The frequency of movement, 
when animals are moved from facility to facility does present a problem. There was a comment 
that the domestic Cervidae producers are being penalized for a lot of things that are largely out of 
their control. To a certain extent that is true.  Wild cervids have CWD and producers and ISDA 
cannot do anything about that, but the surveillance of animals that come into our facilities we can 
do something about.  The reason ISDA implemented the administrative order of the 25-mile 
radius and the reason we are proposing to increase our surveillance is because CWD has grown 
and the risk has increased in many areas. 
 
Rulon stated that it sounded like the proposed rule had nothing to do with the 25-mile radius 
whether we choose to import from there or not. It sounds like ISDA is wanting to change this 
rule for importation no matter what. He asked if that was correct. 
 
Dr. Leibsle said that it was not necessarily true. It has nothing to do with the 25-mile radius, but 
what it has to do with is confidence and disease surveillance and there are many different ways 
to accomplish that.  The administrative order was put into place, largely due to Alberta because it 
is such a prominent partner in our interstate commerce.  Their lapse or reduction in surveillance 
strategy caused great concern.  ISDA wanted to put some sort of mechanism in place to have 
additional confidence that we are not importing CWD exposed animals.  ISDA is trying to get a 
strategy to instill confidence. One way to do it was the 25-mile radius.  Another way to do it was 
to make sure that every animal that comes in and those facilities that receive those animals get 
tested at 100%.  The 25 miles was not set in stone and from comments at previous meetings, the 
25-mile radius was closing off markets and damaging commerce, so the Department took a 
different approach. 
 
Rulon asked that if they do not import from within the 25-mile radius would they need to test 
100%. 
 
Dr. Leibsle explained that from previous discussions the 25-mile parameter was prohibiting 
commerce and closing off markets. Nothing is set in stone, because that is what negotiated 
rulemaking is all about.  However, if the rules pass as they are written, the 25-mile 
administrative order would come off the books because we are improving our disease 
surveillance. 
 
Rulon stated that it seemed very easy to him to track. If he has a ranch and it imports from within 
the 25-mile radius then he would need to test 100%, but if another ranch does not import from 



within the 25-mile radius they also need to test 100%.  That is why it doesn’t make sense.  If we 
say that nobody can import from within the 25-mile radius then we maintain the status that we 
have.  He thinks that ranches who import from within the 25-mile radius and those that do not 
should be at different standards. 
 
Dr. Leibsle pointed out that the problem comes from intra-state commerce.  For example, if you 
were to purchase a bull from within the 25-miles from Alberta you would be subject to increased 
surveillance.  But rather than harvesting that animal from your facility you were to sell it to a 
fellow producer in Idaho. They did not import an animal from within the 25 miles, but you did. 
Having to track where that animal moves throughout the course of its life until it dies or is 
harvested is a problem, which is why the approach was all or nothing.  Either you are importing 
or transferring animals or you are not. 
 
Rulon stated that he was not following why it had to be either or.  In the past, if he imported 
from within the 25-mile radius then his ranch doesn’t qualify. Then if anyone takes any animal 
from him, they would get his status. 
 
Dr. Leibsle stated that you have two population groups, those that come from within the 25-mile 
radius and those that do not. Ultimately the fact that you have to track the identity of a single 
animal throughout the course of their life is the problem.  The feasibility of doing that is why 
ISDA has taken this all or nothing approach. 
 
Rulon asked about tracking ranches.  For example, if he imports from the 25-mile radius then he 
needs to test 100%.  If he sells any animal, then the ranch that bought the animal would have 
their status would go down, so you are not tracking individual animals. Importing the animal 
lowers my status, and anyone who buys any animals from me. It seems like that would be much 
less complicated than trying to follow an animal.  
 
Dr. Leibsle stated that he understands the idea of a downgraded status, but ultimately, coming up 
with the distance is another problem. He mentioned a few other people waiting to comment and 
would like to see what others had to say on the issue. 
 
Billy Rasmussen commented on imports. He felt more responsibility should be put on the 
producer. For example, if he brings in 10 bulls from Canada and 9 of the bulls are shot, they 
would go into a death certificate and would not be on the year end inventory. If something 
happened to the number 10 bull and he couldn’t be harvested, why couldn’t he let Miranda know 
that there is one import left at the year-end inventory. She wouldn’t have to track the animal. 
There could be a separate page for all imports that way we can keep track of the imports and not 
make it more difficult.  If that import goes from my place to Rulon’s then there would be 
movement on it and at the end of the year we can make note of where that import ended up.  He 
believes the producers can keep track of the animals.  His second comment, to continue with the 
example, if he brings in those 10 bulls and 1 is left over at the end of the year he is now 100% 
testing on animals that have never been in contact with the ten bulls. They have never been close 
to each other but I still have to test 100% on them even though the herd has never been mixed.  
He understood what was trying to be accomplished and had no problem testing 100% of imports, 



but he does not think he should have to test 100% of animals that have never been in contact 
with the imported animals. 
 
Dr. Leibsle answered that identifying single animals, is problematic for ISDA and for producers, 
especially those with larger facilities. It is hard to keep track of single animals.  In regards to the 
status of your facility, this is an approach that is taken with all disease surveillance.  When 
disease exposure happens, there is never consideration given by a state health official or effective 
disease management to the fact that animals are kept in separate pens. They never say, “We don’t 
have to test those animals because they were kept in a separate pen.” 
 
Billy Rasmussen pointed out that testing is taking place.  With every death they are testing 1 out 
of every 10 animals.  If a death happens because of CWD it is going to show up rather quickly. 
 
Dr. Leibsle commented that 1 out of 10 surveillance in a disease exposure is not an acceptable 
threshold when you are doing a trace out.   You have to conduct it at 100%. While we are not 
dealing with a trace out, we are dealing with surveillance.  We are trying to walk a fine line to 
keep imports available but have adequate surveillance. 
 
David Miller stated that no herd can remain static for more than a year or two because if you are 
static, then you are out of business.  As an example, if he were to import an animal from Canada 
that is outside an endemic zone, and that producer has done everything to maintain his export 
status for five years and he’s done everything according to our rules, he thinks he should not 
have to go to 100% testing on an animal from a lower risk area. He then asked Dr. Leibsle for his 
thoughts. 
 
Dr. Leibsle stated that this was covered in a previous comment. For instance, inside 25 miles is 
high risk and outside 25 miles is low risk. It does put record keeping and timely, accurate 
submission of documents at a premium. When you are having to identify a facility as Rulon 
suggested, if you import from a high-risk area than you have to test at 100%, but those who 
import from a low risk area then you test at 10%, eventually there will be intrastate movement 
and we are going to have to sort out which animals went where. Monitoring the movement of 
animals in and amongst facilities can be very complicated. I am trying to sort out how we can 
manage it and still offer opportunities for the industry. 
 
David Miller stated that we have been managing it by the executive order that put in the 25-mile 
zone.  He would like testing for 100% of the animals that come from that 25-mile zone. 
 
Dr. Leibsle stated that the feedback he received from the last two meetings was that the 25-mile 
zone was problematic and was closing off markets. Rather than rely upon an arbitrary distance, 
that almost everyone who commented was critical of and there is not an accepted standard so 
ISDA proposed language was trying to come up with an alternative. But he added that if that is 
something that stakeholders would want to keep in place, it was still on the table. 
 
Kami Marriot asked if this is a compromise, to take away the 25 miles but test 100%. She feels 
that this is going a bit beyond middle ground and is not a compromise.  Once you import you 
have to test 100% whether or not it comes from an endemic or high-risk area.  The other 



suggestion she had was make it so that animals from high risk areas cannot be transferred to 
another facility.  If it is transferred to another facility then that facility should be required to test 
100%. She also added that in the explanation below the rule change that came in the email it said 
that all facilities owned by the same ranch would require 100 % testing. She does not feel that 
they should have to test all facilities if there has never been any transfer of animals between the 
facilities. 
 
Dr. Leibsle explained that the reason for that is because producers are not required to submit a 
movement transfer document if they are moving animals between different locations of which 
they all own. There are several producers that own multiple facilities and you can move animals 
back and forth across those facilities without having to notify the Department. Ultimately, there 
is no way to track whether an animal has been to a facility or not and what’s moving back and 
forth. A transfer of ownership does need to be reported, if you are moving between your own 
facilities, the Department does not need to know. There is no way for us to know if animals are 
being moved back and forth between all the areas that you have. That is why it was stated that 
way. 
 
Kami Marriott asked if the transfer forms that they fill out are not applicable if you are 
transferring between your own facilities, it’s only if you are transferring with facilities owned by 
different producers or ranchers. 
 
Dr. Leibsle answered that is correct. 
 
Kami Marriott, asked if an animal is being allowed into the state from outside the 25-mile radius, 
why would that group of animals need to be tested. She could understand if the animals were 
coming from two locations and one was within the 25 miles and one was not, and that would tag 
the whole herd for needing to test 100%. But if an animal or group of animals are coming from 
an area that has never been identified as being high risk that the 10% testing rule should apply 
until there is another reason to assume there is possibly some contamination. 
 
Dr. Leibsle stated that Miranda had clarified his statement and he misspoke.  He pointed to Rule 
208 that states that movement of Cervidae from one premises to another, even those owned, 
operated or controlled by the owner must submit a movement certificate. His explanation on the 
email he sent out would not be correct.  If we were to move forward with language in this state, 
then his explanation on the email that he sent out would not be correct. If you are required to 
report movements to the Department, even if they are between your own facilities, you would 
not have to test all your facilities, just the ones you would be importing to.  
 
Kami Marriott asked, if there was CWD positive in the wild if it be assumed that the positive 
CWD came from a domestic herd? 
 
Dr. Leibsle answered absolutely not. He did not think that if there was a case of CWD in the wild 
that there would be any reason to assume that it came from a domestic herd. It would absolutely 
justifiable to assume it came from another wild cervid that came across our state lines.   
 



Kami Marriott stated she feels domestic Cervidae are in a controlled environment and the wild 
Cervidae are not in a controlled environment. Producers are being asked to go above and beyond 
what the wild is doing. She understands their situation is a lot different. 
 
Dr. Leibsle stated that she hit it right on the nose about what the problem is. We are doing all we 
can to keep our facilities clean and nobody wants CWD on their facility, but we do have to deal 
with the fact that it is also present in the wild. We do not have it in Idaho yet, but one day we 
will. 
 
Travis Lowe stated that he would remiss he did not echo a couple of comments that have been 
made by industry and maybe make a couple more.  The CWD program across the nation is by 
and large a voluntary program and what we have found is that the burden is on the exporting 
herds that engage in interstate commerce. There are a couple states out there that make it 
mandatory, but for the states that have a voluntary program.  Producers opt in the program and 
go through an enormous expense testing because most states do not reimburse for that. They opt 
in so they can move interstate, or export. We do not have a requirement for herds to be 
monitored to import, but we do have that requirement for them to export.  It is a requirement for 
the importing herds to receive animals that have that status in order to move, which leaves the 
burden on the exporting herd. These rules put a hefty burden on the importing herd, because now 
they have to go through a more rigorous program.  If they opt not to import than even intrastate 
they can maintain their status quo, at least as I understand it.   
 
Travis continued stating that some states do require imports from out of state be tested, but 
imports from within the state are not required to be tested.  That way it is easy to manage those 
trace outs because we now have post mortem data on the interstate movement which is a lot 
easier because we are dealing with two different departments and APHIS as well.  Whereas if it 
is intrastate it is the rodeo of that one state. That would probably be an easier remedy, at least for 
producers. I appreciate the thought, because I know it is aimed to be a middle ground to address 
the comments that the folks cannot import from certain areas and their markets have been cut in 
half, or to some degree, which makes it harder for them to engage in commerce and run their 
businesses. But yet, if they now have all this extra expense with this extra testing to maintain the 
same type of commerce, my fear is that this may disincentivize commerce and at the end of the 
day, these businesses thrive on commerce.   
 
David Miller asked if he bought a bull from another Idaho producer that was not an imported 
bull, breeds the bull for a year and then takes him back, he is hunted and the brain stem is 
supplied for testing. Under the rules that are proposed he would need to test 100% for the next 
five years, even though the animal came, left, has been killed and tested. 
 
Dr. Leibsle acknowledged that David Miller had a good point, but the problem that he has is an 
accounting one.  According to David’s example, if you import an animal, it dies and tests 
negative the risk is minimal. However, there is a larger scope and with larger numbers of animals 
trying to keep track of individual animals becomes a paper chase. 
 



David suggested writing the rules so that animals imported from a high-risk area could only be 
imported to one place and cannot be moved around. It could even be added that by the end of the 
year those animals must be dead and tested. 
 
Dr. Leibsle stated that the second suggestion was not feasible. He gave an example of an 
imported bull that was purchased for a large sum of money. If for some reason it did not sell 
during the year, the rules should not state that the animal should be destroyed just for the sake of 
testing.  An arbitrary kill date for animals is not fair or feasible.  In regards to the first 
suggestion, it comes back to record keeping and trying to keep track of individual animals that 
poses a problem.  Having to restrict the movements of animals is also a restriction of commerce.  
Dr. Leibsle feels that the $40 for the CWD test is a cost of business. 
 
Kami Marriott stated that testing 100% is virtually impossible because sometimes animals die 
and they are not discovered in time to test. She asked what the consequences will be in that 
situation. 
 
Dr. Leibsle stated that getting rid of the CWD waivers happened because there were some 
ranchers that were sending in more waivers than death certificates and test results. If an animal 
dies and cannot be tested that information can be added to the death certificate along with an 
explanation.  To answer her question regarding consequences, it would depend on whether it was 
feasible to achieve it or if it was due to mismanagement or malfeasant.   
 
Kami stated that Utah requires 95% testing to account for the animals that cannot be tested. The 
goal is always 100%, but accepting 95% gives a little leeway for those animals that cannot be 
tested. 
 
Brad Smith shared his support for the rules as written. In response to previous question regarding 
feasibility of 100% testing.  His suggestion would be to keep testing at 100% and then have 
exceptions for times when testing is not feasible. 
 
Travis Lowe was concerned about the rule and exceptions and how it could be interpreted and 
applied in the future by future state veterinarians. 
 
Dr. Leibsle stated he would rather see things in rules instead of being left up to the discretion of 
administrators. 
 
David Miller asked if the discussion regarding percent of testing is the same as the discussion 
that happened regarding testing red deer. 
 
Dr. Leibsle stated that they were two different issues.  One test had to do with the percent of 
purity. However, Kami’s comment was that if you do not test one animal you are already out of 
compliance of the 100% requirement.  If the percent of testing is set at 95% it allows for those 
instances where testing is not feasible. 
 
Garret Visser from the Idaho Wildlife Federation stated that he appreciated the discussion of all 
stake holders and stated that he supported the rules as they were written. 



 
Dr. Leibsle reviewed the changes made to the Rules Governing the Importation of Animals, 
specifically section 600 regarding Domestic Cervidae.  Rule 600.02 states that all imported 
Cervidae must originate from a  herd in good standing and participating in the National CWD 
Herd Certification Program.  The Deworming requirement was also changed to only being 
required if you are importing from east of the 100th meridian and must be done 180 days prior to 
importation.  Rule 601.02. regarding Red Deer Genetic Factor is being struck from the rules.  
Also rule 605 was changed to include reindeer being required to originate from herds enrolled in 
a CWD monitoring program. Lastly, the rule states that no elk or reindeer that have ever been 
located within a CWD endemic area shall be imported into Idaho. 
 
Dr. Leibsle called for stakeholder input regarding the options available and conducted a straw 
poll within the meeting.   
 
Billy Rasmussen stated that he would like 100% of imports to be tested with 10% for existing 
herd and 95% to 100% for incidental deaths. 
 
Brad Smith stated that he would like no importation from any state or province that has CWD 
and 100% testing across the board for all facilities, but recognizes that industry would not 
support that and thinks the current proposal is a good middle ground and supports the rules as 
currently written. 
 
Chase Jones was concerned for producers who are strictly breeding elk for export but would like 
to import a bull for breeding. He would like to see a way that they could import and still test at 
the 10% level. 
 
Ed Benhardt stated the rules do not affect him because he is not an Idaho resident and did not 
want to comment. 
 
Garrett Visser from the Idaho Wildlife Federation stated that he agreed with Brad Smith that the 
rules as proposed seemed to be a fair middle ground and he supported them.   
 
Kami Marriott agreed with 100% testing of imports if they come from within a 25-mile radius of 
an endemic area.  If the animals come from an area outside of a high-risk area then the 10% 
testing rule should apply and 10% testing should also apply to existing herds.  She also brought 
up a rectal biopsy test and asked if it could also be used, especially with increased testing.  It 
could even be used in conjunction with standard testing to compare results. 
 
Dr. Leibsle stated that the rectal biopsy test is an unproven test and could not be put in rule. 
However, he thought that there could be a pilot project developed to establish a data set for the 
test.  He went on to say that he contacted USDA and the rectal biopsy test is allowed in certain 
specific cases.  It is allowed only with white tail deer and no sooner than two years after the 
exposure to a CWD animal.  The USDA recommended not to use rectal biopsy any sooner than 
four years after exposure for elk. 
 



Rulon supports the rule change if there could be a two-tier status, so that breeders in the state 
who decide not to import from within the 25-mile radius would only need to be required to do 
the 10% testing. A producer who imports from within the 25-mile radius would have his status 
downgraded and any producer who buys from him would have their status downgraded and 
would need to test 100%. 
 
Travis Lowe is concerned about using the other state’s definition of endemic area.  He gave an 
example of a state veterinarian that claims there is a prion test for bones and found a bone that 
purportedly had prions and now the veterinarian wants there to be an 11-mile radius of double 
fencing.  He also brought up rectal biopsy testing in other states and stated that USDA tends to 
be behind in regards to testing. 
 
Trisha Hebdon, stated that Idaho Fish and Game supports the rule as written. 
 
David Miller agreed with Rulon, Kami and Billy and would like imports defined as higher and 
lower risk and have 100% testing for those within 25 or 50 miles of an endemic area, but for 
those importing from lower risk areas having 10% testing. 
 
Dr. Leibsle thanked everyone for their participation in negotiated rulemaking.  Additional 
comments are due no later than June 20th.   The final version of the strawman will be posted on 
the website, which will be the version submitted to DFM and sent to the 2022 legislature.  Once 
the proposed rule is published, there will be an ability to comment, but only to request a public 
hearing.  Dr. Leibsle called for additional questions and comments and upon hearing none, 
turned the meeting over to Lloyd Knight.    
 
Lloyd stated that comments could be submitted to rulesinfo@isda.idaho.gov by June 20th. 
 
David Miller asked what the final date for submission of rules to DFM.  Lloyd stated that he 
could not send them in until after the comment period, so they would probably be sent to DFM 
the middle of next week. 
 
David then asked if he also needed to send in a written comment, or if the poll taken during the 
meeting was sufficient.  Lloyd stated that they welcome written comments because they become 
part of the record, but the comments made at the meeting will be part of the minutes and written 
record. 
 
Kami asked if the strawman would be posted before the rules are sent downtown.  Lloyd stated 
that they would only post another version if there were a lot of changes. 
 
Lloyd adjourned the meeting at 10:30 AM MDT. 
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02.04.19 – RULES GOVERNING DOMESTIC CERVIDAE 

 
000. LEGAL AUTHORITY. 
This chapter is adopted under the legal authority of Sections 25-203, 25-305, 25-601, and 25-3704, Idaho Code. 
   (        ) 
 
001. TITLE AND SCOPE. 
 
 01. Title. The title of this chapter is “Rules Governing Domestic Cervidae.” (        ) 
 
 012. Scope. These rules govern procedures for the detection, prevention, control and eradication of 
diseases among domestic cervidae, and facilities, record keeping, and reporting requirements of domestic cervidae 
ranches.   (        ) 
 
002. – 003.  (RESERVED) 
 
004. INCORPORATION BY REFERENCE. 
The following documents are incorporated by reference. (        ) 
 
 01. Bovine Tuberculosis Eradication, Uniform Methods and Rules, Effective January 1, 2005. This 
document can be viewed online at 
https://www.aphis.usda.gov/animal_health/animal_diseases/tuberculosis/downloads/tb-umr.pdf. (        ) 
 
 02. Code of Federal Regulations, Title 9, Part 161, January 1, 20162021. This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 03. Code of Federal Regulations, Title 9, Part 55, January 1, 0162021.This document can be viewed 
online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-id4.pdf. 
 (        ) 
 
 04. Code of Federal Regulations, Title 9, Subchapter A, Part 1 and 2, January 1, 0162021.This 
document can be viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-
vol1-chapI-toc-id4.pdf. (        ) 
 
005. -- 009.  (RESERVED) 
 
010. DEFINITIONS. 
 
 01. Accredited Veterinarian. A veterinarian approved by the Administrator and USDA/APHIS/VS, in 
accordance with Title 9, Part 161, CFR, January 1, 2004, to perform functions required by cooperative state-federal 
animal disease control and eradication programs. (        ) 
 
 021. Approved Laboratory. NVSL, an AAVLD accredited laboratory that is qualified to perform CWD 
diagnostic procedures, or a laboratory designated by the Administrator to perform CWD diagnostic procedures. 
 (        ) 
 
 032. Approved Slaughter Establishment. A USDA inspected slaughter establishment at which ante-
mortem and post-mortem inspection is conducted by USDA inspectors. (        ) 
 
 043. Area Veterinarian in Charge. The USDA/APHIS/VS veterinary official who is assigned to 
supervise and perform official animal health activities in Idaho. (        ) 
 
 054. Breed Associations and Registries. Organizations maintaining permanent records of ancestry or 
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pedigrees of animals, individual animal identification records and records of ownership. (        ) 
 
 06. Certificate. An official document issued by a state or federal animal health official or an accredited 
veterinarian at the point of origin of a shipment of cervidae that contains information documenting the age, sex, 
species, individual identification of the animals, the number of animals, the purpose of the movement, the points of 
origin and destination, the consignor, the consignee, the status of the animals relative to official diseases, test results 
and any other information required by the state animal health official for importation or translocation. (        ) 
 
 075. Cervid Herd. One (1) or more domestic cervidae or groups of domestic cervidae maintained on 
common ground or under common ownership or supervision that may be geographically separated but can have 
interchange or movement. (        ) 
 
 086. Cervidae. Deer, elk, moose, caribou, reindeer, and related species and hybrids including all 
members of the cervidae family and hybrids. (        ) 
 
 097. Chronic Wasting Disease. A transmissible spongiform encephalopathy of cervids that is a 
nonfebrile, transmissible, insidious, and degenerative disease affecting the central nervous system of cervidae. 
 (        ) 
   
 
 108. Commingling. Within the last five (5) years, the animals have had direct contact with each other, 
had less than thirty (30) feet of physical separation, or shared management equipment, pasture, or surface water 
sources, except for periods of less than forty-eight (48) hours at sales or auctions when a state or federal animal health 
official has determined such contact presents minimal risk of CWD transmission. (        ) 
 
 1109. Custom Exempt Slaughter Establishment. A slaughter establishment that is subject to facility 
inspection by USDA-FSIS, but that does not have ante-mortem and post-mortem inspection of animals by USDA 
inspectors. (        ) 
 
 120. CWD-Adjacent Herd. A herd of domestic cervidae occupying premises that border a premises 
occupied by a CWD positive herd, including herds separated by roads or streams. (        ) 
 
 131. CWD-Exposed Animal. A cervid animal that is not exhibiting any signs of CWD, but has had 
contact within the last five (5) years with cervids from a CWD-positive herd or the animal is a member of a CWD-
exposed herd. (        ) 
 
 142. CWD-Exposed Herd. A herd of cervidae in which no animals are exhibiting signs of CWD, but: 
    (        ) 
 
 a. An epidemiological investigation indicates that contact with CWD positive animals or contact with 
animals from a CWD positive herd has occurred in the previous five (5) years; or (        ) 
 
 b. A herd of cervidae occupying premises that were previously occupied by a CWD positive herd 
within the past five (5) years as determined by the designated epidemiologist; or (        ) 
 
 c. Two (2) herds that are maintained on a single premises even if they are managed separately, have 
no commingling, and have separate herd records. (        ) 
 
 153. CWD-Positive Cervid. A domestic cervid on which a diagnosis of CWD has been confirmed 
through positive test results on any official cervid CWD test by an approved laboratory. (        ) 
 
 164. CWD-Positive Herd. A domestic cervidae herd in which any animal(s) has been diagnosed with 
CWD, based on positive laboratory results, from an approved laboratory. (        ) 
 
 175. CWD-Suspect Cervid. A domestic cervid for which laboratory evidence or clinical signs suggests 
a diagnosis of CWD. (        ) 
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 186. CWD-Suspect Herd. A domestic cervidae herd in which any animal(s) has been determined to be 
a CWD-suspect. (        ) 
 
 197. Death Certificate. A form, approved by the administrator, provided by the Division for the 
reporting of cervidae deaths and for reporting sample submission for CWD testing. (        ) 
 
 2018. Designated Epidemiologist. A state or federal veterinarian who has demonstrated the knowledge 
and ability to perform the functions required under these rules and who has been selected by the Administrator to 
fulfill the epidemiology duties relative to the state domestic cervidae disease control program. (        ) 
 
 2119. Disposal. Final disposition of dead cervidae. (        ) 
 
 220. Domestic Cervidae. Fallow deer (Dama dama), elk (Cervus elaphus) or reindeer (Rangifer 
tarandus) owned by a person. (        ) 
 
 231. Domestic Cervidae Ranch. A premises where domestic cervidae are held or kept, including 
multiple premises under common ownership. (        ) 
 
 242. Electronic Identification. A form of unique, permanent individual animal identification such as 
radio frequency identification tag, radio frequency identification implant, or other forms approved by the 
Administrator. (        ) 
 
 23. Endemic Area.  A geographical area designated by a state animal health official in the state of 
origin where animals located within that area are subject to an increased risk of acquiring a contagious disease. Most 
commonly in reference to Tuberculosis or Chronic Wasting Disease.   
  
 254. Escape. Any domestic cervidae located outside the perimeter fence of a domestic cervidae ranch 
and not under the immediate control of the owner or operator of the domestic cervidae ranch. (        ) 
 
 265. Federal Animal Health Official. An employee of USDA/APHIS/VS who is authorized to perform 
animal health activities. (        ) 
 
 276. Harvest. Any healthy domestic cervid that is intentionally and lethally removed from a domestic 
cervidae facility, by an owner, designated employee or customer of the facility, strictly for the purposes of either 
shooting or meat production.  Harvested include cervids slaughtered at an approved or custom-exempt slaughter 
establishment. (        ) 
 
 287. Herd of Origin. A cervid herd, on any domestic cervidae ranch or other premise, where the animals 
were born, or where they were kept for at least one (1) year prior to date of shipment. (        ) 
 
 298. Herd Status. Classification of a cervidae herd with regard to CWD. (        ) 
 
 3029. Intrastate Movement Certificate. A form approved by the Administrator, and available from the 
Division, to document the movement of domestic cervidae between premises within Idaho. (        ) 
 
 310. Individual CWD Herd Plan. A written herd management agreement and testing plan developed 
by the herd owner and approved by the Administrator to identify and eradicate CWD from a positive, source, suspect, 
exposed, or adjacent herd. (        ) 
 
 321. Limited Contact. Incidental contact between animals of different herds in separate pens off of the 
herd’s premises at fairs, shows, exhibitions and sales. (        ) 
 
 332. National CWD Herd Certification Program. A federal-state-industry cooperative program 
administered by APHIS and implemented by participating states that establishes CWD surveillance and testing 
standards that owners must achieve before interstate transport of cervids will be permitted. (        ) 
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 343. Official CWD Test. A test approved by the Administrator and conducted at an approved laboratory 
to diagnose CWD. (        ) 
 
 354. Official Identification. Identification, approved by the Administrator, that individually, uniquely, 
and permanently identifies each cervid. (        ) 
 
 365. Operator. A person who has authority to manage or direct a domestic cervidae ranch. (        ) 
 
 376. Premises. The ground, area, buildings, and equipment utilized to raise, propagate, control, or 
harvest domestic cervidae. (        ) 
 
 387. Quarantine. An order issued on authority of the Administrator, by a state or federal animal health 
official or accredited veterinarian, prohibiting movement of cervids from any location without a written restricted 
movement permit. (        ) 
 
 398. Quarantine Facility. A confined area where selected domestic cervidae can be secured and isolated 
from all other cervidae and livestock. (        ) 
 
 4039. Ranch Management Plan. A written plan for a domestic cervidae ranch that sets forth best 
management practices that mitigates the introduction or dissemination of disease among domestic cervidae. (        
) 
 
 410. Reidentification. The identification of a domestic cervid which had been officially identified, as 
provided by this chapter, but which has lost the official identification device, or the tattoo or official identification 
device has become illegible. (        ) 
 
 421. Restrain. The immobilization of domestic cervidae in a chute, other device, or by other means for 
the purpose of efficiently, effectively, and safely inspecting, treating, vaccinating, or testing. 
   (        ) 
   
 432. Restricted Movement Permit. An official document that is issued by the Administrator, AVIC, or 
an accredited veterinarian for movement of animals from positive, suspect, or exposed herds. (        ) 
 
 443. Source Herd. The herd or herds from where a producer acquired their existing livestock. A herd 
from which at least one (1) cervid has originated within the previous five (5) years and that cervid has been diagnosed 
CWD positive. (        ) 
 
 454. State Animal Health Official. The Administrator, or Administrator’s designee. (        ) 
 
 465. Status Date. The date on which the Administrator approves in writing a herd status change with 
regard to CWD. (        ) 
 
 476. Trace Back Herd. An exposed herd in which at least one (1) CWD positive animal resided within 
any of the previous sixty (60) months prior to diagnosis with CWD. (        ) 
 
 487. Trace Forward Herd. A herd that has received exposed animals from a positive herd within sixty 
(60) months prior to the diagnosis of CWD in the positive herd or from the identified point of entry of CWD into the 
positive herd.  (        )
    
 
 498. Traceback. The process of identifying the movements and the herd of origin of CWD positive, or 
exposed animals, including herds that were sold for slaughter. (        ) 
 
 5049. Wild Cervidae. Any cervid animal not owned by a person. (        ) 
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 510. Wild Ungulate. Any four (4) legged, hoofed herbivore, including cervids and other ruminants, not 
owned by a person. (        ) 
 
 521. Wild Ungulate Cooperative Herd Plan. A plan, developed cooperatively by the owner of the 
domestic cervidae ranch, the ISDA, and the Idaho Department of Fish and Game to determine the disposition of any 
wild ungulates that are found to be located on a domestic cervidae ranch. (        ) 
 
011. ABBREVIATIONS. 
 
 01. AAVLD. American Association of Veterinary Laboratory Diagnosticians. (        ) 
 
 02. APHIS. Animal and Plant Health Inspection Service. (        ) 
 
 03. AVIC. Area Veterinarian in Charge. (        ) 
 
 04. AZA. Association of Zoos and Aquariums. (        ) 
 
 05. CFR. Code of Federal Regulations. (        ) 
 
 06. CWD. Chronic Wasting Disease. (        ) 
 
 07. CWDP. Chronic Wasting Disease Program. (        ) 
  HCP.  Herd Certification Program. 
 08. ISDA. Idaho State Department of Agriculture. (        ) 
 
 09. NAEBA. North American Elk Breeders Association. (        ) 
 
 10. NVSL. National Veterinary Services Laboratory. (        ) 
 
 11. TB. Tuberculosis. (        ) 
 
 12. UM&R. Uniform Methods and Rules. (        ) 
 
 13. USDA. United States Department of Agriculture. (        ) 
 
 14. VS. Veterinary Services. (        ) 
 
012. APPLICABILITY. 
These rules apply to all domestic cervidae located in, imported into, exported from, or transported through the state 
of Idaho. (        ) 
 
013. AZA Accredited Facilities And USDA Licensed Facilities. 
AZA accredited facilities and facilities licensed by USDA under 9CFR Subchapter A Parts 1 and 2 as licensees, 
dealers, exhibitors, research facilities and zoos are exempt from the provisions of this chapter provided that: (        
) 
 
 01. Movement Between AZA and USDA Facilities. AZA accredited and USDA licensed facilities 
may not sell, give, or in any way transfer cervidae to persons or domestic cervidae ranches within Idaho, except other 
to AZA accredited or USDA licensed facilities. 
   (        ) 
 
 02. Transfer of Cervidae. Any AZA accredited or USDA licensed facility that in any way transfers 
cervidae, or title to cervidae, to any person in Idaho, except to other AZA accredited or USDA licensed facilities, must 
comply with all of the provisions of this chapter. (        ) 
 
014. IMPORTATION OF DOMESTIC CERVIDAE. 
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All domestic cervidae imported into the state of Idaho must comply with the requirements of the APHIS National 
CWD Herd Certification Program and IDAPA 02.04.21 “Rules Governing the Importation of Animals,” which apply 
to domestic cervidae. (        ) 
 
0153. -- 019.  (RESERVED) 
 
020. LOCATION OF DOMESTIC CERVIDAE. 
Any person who owns or has control of domestic cervidae in Idaho that are not located on a domestic cervidae ranch 
that is in compliance with the applicable provisions of this chapter, or on an AZA accredited or USDA licensed facility 
in compliance with this chapter, is in violation of these rules. (        ) 
 
 01. Department Action. In addition to any other administrative or civil action, the department may 
seize, require removal from the state, require removal to a domestic cervidae ranch that is in compliance with the 
provisions of this chapter, or require disposal of any domestic cervidae that are not located on a domestic cervidae 
ranch, an AZA accredited facility, or a USDA licensed facility which is in compliance with the provisions of this 
chapter. (        ) 
 
 02. Reindeer. Reindeer may not be owned, possessed, propagated or held in Idaho north of the Salmon 
River in order to protect the wild caribou herd in northern Idaho. (        ) 
 
 032. Exceptions. The Administrator may grant exceptions from the provisions of Section 020 on a case 
specific basis. (        ) 
 
 043. Natural Disasters. Damage caused to domestic cervidae ranch facilities by natural disasters does 
not constitute a violation of this chapter, provided that the owner or operator begins any necessary repairs immediately 
upon discovering the damage, acts expeditiously, as determined by the Administrator, to complete any necessary 
repairs and reports the extent and cause of any damage to the Division within twenty-four (24) hours of the discovery 
of the damage. (        ) 
 
 054.   Notification of Temporary Exhibition.  Producers must notify ISDA, in advance, of any event 
where a reindeer will be exhibited outside of an approved cervidae facility. ISDA must be provided with the date and 
location of the event as well as a description of the temporary facility and an escape plan protocol. 
 
021. OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually, permanently, and uniquely identified, with two (2) types of official 
identification approved by the Administrator. (        ) 
 
 01. Reporting of Identification. The unique individual identification number, type of identification, 
and the name, address, and telephone number of the owner of each animal identified must be reported to the 
Administrator, in writing, by the owner or operator. 
   (        ) 
 
 02. Identification Assigned. Official identification, once assigned to an individual animal, may not be 
changed or transferred to another animal. Animals that lose identification devices must be re-identified in accordance 
with Section 031. (        ) 
 
 03. Progeny. All progeny of domestic cervidae must be officially identified by December thirty-first of 
the year of birth, upon sale or transfer of ownership, or upon leaving the domestic cervidae ranch, whichever is earlier.
 (        ) 
 
 04. Visible Identification. At least one (1) of the official types of identification used must be visible 
from one hundred and fifty (150) feet. (        ) 
 
022. TYPES OF OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually identified by two (2) of the following types of official identification, at 
least one (1) of the types of official identification must be a bangle or lamb tag that is visible from one hundred fifty 
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(150) feet. (        ) 
 
 01. Official USDA Ear Tag. (        ) 
 
 02. Tattoo. Legible skin tattoo using an alphanumeric tattoo sequence that has been recorded with the 
Division of Animal Industries and applied to either the ear or escutcheon. (        ) 
 
 03. Electronic Identification. A form of electronic identification, approved by the Administrator. 
 (        ) 
 
 04. Official NAEBA Eartag. (        ) 
 
 05. Official ISDA Cervidae Program Ear Tag. A tamper resistant, unique number sequenced, 
individual identification tag approved by the Administrator. (        ) 
 
 06. Official HASCO Brass Lamb Tag. A brass lamb tag engraved with farm name and individual 
animal identification number. (        ) 
 
 07. Freeze Brands. Legible, freeze brands that uniquely identify the individual domestic cervid. 
 (        ) 
 
 087. Ranch Specific Unique Bangle or Lamb Tags. The Administrator may grant written approval for 
the use of bangle or lamb tags that are: ranch specific; tamper resistant; uniquely numbered; and correlated with 
another type of official identification on the annual inventory report. (        ) 
 098. Other Identification. Other forms of unique individual identification approved by the 
Administrator. (        ) 
 
023. NATIONAL CWD HERD CERTIFICATION PROGRAM OFFICIAL IDENTIFICATION. 
All domestic cervidae enrolled in the National CWD Herd Certification Program are required to be identified with 
two (2) forms of identification for each animal. One (1) form of identification must be a nationally unique official 
animal identification that uses an APHIS-approved numbering system that is linked to the CWD National Database 
or equivalent ISDA database. The second form of identification must be unique to the individual animal within the 
herd and also be linked to the CWD National Database or equivalent ISDA database. (        ) 
 
 01. APHIS-Approved Identification Devices 
. (        ) 
 
 a. Electronic Identification; (        ) 
 
 b. Official USDA Tamper-Resistant Ear Tag; (        ) 
 
 c. Legible Ear or Flank Tattoo; and (        ) 
 
 d. Other forms of Identification as approved by APHIS Administrator. (        ) 
 
0234. -- 029.  (RESERVED) 
 
030. OFFICIAL VISIBLE IDENTIFICATION. 
 
 01. Ear Tags. All domestic cervidae must be identified with a bangle or lamb tag that is visible from 
one hundred fifty (150) feet. (        ) 
 
 02. Size. The large portion of the bangle or lamb tag must be at least two (2) square inches. (        ) 
 
 03. Color. No visible identification may have a primary color of brown, black, pink, tan, or silver. 
   (        ) 
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 04. Camouflage Patterns. No visible identification may utilize camouflage patterns. (        ) 
 
031. REIDENTIFICATION OF DOMESTIC CERVIDAE. 
No domestic Permanent official identification in domestic cervidae that has been lost or is no longer legible may be 
replaced only for the purpose to reestablish their original identity.   were marked with official identification may be 
re-tattooed for the purpose of reestablishing their identification nor re-ear-tagged with an official identification ear tag 
at any time subsequent to the original identification, except that re-tattooing or re-ear-tagging for the purpose of 
reestablishing the official identification is allowed only under the following conditions:  (        ) 
 
 01. Supervision. Reidentification is accomplished under the supervision of an accredited veterinarian, 
or state or federal animal health officials. (        ) 
 
 02. Permanent Identification. Animals that are presented for reidentification have some permanent 
identification that identifies the animals as those originally officially identified such as an individual animal 
registration tattoo, or other approved permanent identification, provided that such identification was submitted on the 
annual inventory report or other official record. (        ) 
 
 03. Inventory Evaluation. In absence of permanent identification, the Administrator may conduct an 
investigation or inventory evaluation to determine identity of the animal that is being presented for reidentification. 
 (        ) 
 
 04. Reproduction of Original Tattoo. Re-tattooing must reproduce the original tattoo that was placed 
in the animal’s ear at the time of official identification. (        ) 
 
 0205. Records. All animals that have been re-identified must be reconciled to their original identification 
on the annual ISDA inventory form, due on Dec. 31st of each year.The accredited veterinarian or state or federal animal 
health official who supervises the reidentification must correlate the new identification with previous identification 
and record the ear tag or other identification numbers, the tattoo symbols and the owner’s name and address and submit 
the reidentification record to the Division within ten (10) days of the date of reidentification. (        ) 
 
032. -- 039.  (RESERVED) 
 
040. INSPECTIONS. 
To prevent the introduction and dissemination, or to control and eradicate diseases, state and federal animal health 
officials are authorized to inspect cervidae records, premises, facilities, and domestic cervidae to ensure compliance 
with the provisions of this chapter and other state or federal laws or rules applicable to domestic cervidae. State and 
federal animal health officials must comply with the operation’s biosecurity protocol so long as the protocol does not 
inhibit reasonable access to:        )  
 
 01. Entry. Enter and inspect, at reasonable times, the premises of domestic cervidae ranches and inspect 
domestic cervidae. (        ) 
 
 02. Access to Records. Review or copy, at reasonable times, any records that must be kept in 
accordance with these rules. (        ) 
 
041. -- 049.  (RESERVED) 
 
050. Genetics. 
Domestic cervidae that have red deer genetic influence may not be imported into Idaho. Additionally, any domestic 
cervidae located in Idaho that are identified as having red deer genetic influence will be destroyed, removed from the 
state, or neutered. (        ) 
 
051. -- 059.  (RESERVED) 
 
060. WILD CERVIDAE. 
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Wild cervidae may not be confined, kept or held on a domestic cervidae ranch. (        ) 
 
 01. Duty of Ranch Owner. It is the duty of owners of all domestic cervidae ranches to take precautions, 
and to conduct periodic inspections, to ensure that wild cervidae are not located within the perimeter fence of any 
domestic cervidae ranch. (        ) 
 
 02. Notification of Administrator. All owners or operators of domestic cervidae ranches must notify 
the Administrator within twenty-four (24) hours of gaining knowledge of the presence of wild cervidae inside the 
perimeter fence of the domestic cervidae ranch. (        ) 
 
 03. Failure to Notify the Administrator. The failure of any owner or operator of a domestic cervidae 
ranch to notify the Administrator of the presence of wild cervidae within the perimeter fence of a domestic cervidae 
ranch is a violation of this chapter. (        ) 
 
 04. Idaho Department of Fish and Game. Upon receiving notification that wild cervidae are on a 
domestic cervidae ranch, the Administrator will notify the Idaho Department of Fish and Game. (        ) 
 
 05. Wild Ungulate Cooperative Herd Plan. The Idaho Department of Fish and Game will cooperate 
with ISDA and the owners or operators of domestic cervidae ranches where any wild cervidae or wild ungulates are 
present within the external perimeter fence of the domestic cervidae ranch to develop and implement a site specific 
written herd plan to address the disposition of the wild cervidae or wild ungulates. (        ) 
 
061. -- 069.  (RESERVED) 
 
070. SUPERVISION OF DOMESTIC CERVIDAE PROGRAM. 
A department veterinary medical officer will provide routine supervision of the domestic cervidae program. (        
) 
 
071. -- 07989.  (RESERVED) 
 
080. DISPOSAL OF DOMESTIC CERVIDAE. 
All domestic cervidae carcasses and parts of carcasses not utilized for human consumption, except parts of carcasses 
utilized for taxidermy purposes, must be disposed of in compliance with IDAPA 02.04.17, “Rules Governing Dead 
Animal Movement And Disposal.” (        ) 
 
081. -- 089.  (RESERVED) 
 
090. FEES. 
 
 01. Annual Assessment Fee. A fee, not to exceed ten dollars ($10) per head per year on elk or three 
dollars ($3) per head per year on fallow deer and reindeer, is hereby assessed on all domestic cervidae in the state to 
cover the cost of administering the program covered in these rules. The fee includes all domestic cervidae present at 
the ranch as of December 31 and all domestic cervidae that die during the same calendar year. This fee is due January 
first of each year. The annual assessment fee may be reduced if program revenue accumulates to a balance of at least 
one hundred thousand dollars ($100,000) in excess of the projected annual cost of operating the program, as 
determined by the Department on July 1 of each year. (        ) 
 
 02. Import, Export, and Movement Fees. The fees imposed in Section 25-3708(2) through (4), Idaho 
Code, are due no later than December 31 of each year., but the Department requests all movement fees be submitted 
within five (5) business days of the movement of the domestic cervids. (        ) 
 
091. -- 099.  (RESERVED) 
 
100. DOMESTIC CERVIDAE RANCHES. 
In order to prevent the introduction or dissemination of diseases, and to control or eradicate diseases, all domestic 
cervidae ranches must comply with the disease control, facility, and record keeping requirements and all other 
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provisions of this chapter. (        ) 
 
 01. Each Premises. Each separate premises where domestic cervidae are kept or held must comply with 
all of the provisions of this chapter. (        ) 
 
 02. Vehicle Access. Domestic cervidae ranches must have motorized vehicle access to the restraining 
system on each premises, during the portion of the year that cervidae are held or kept on the premises, adequate to 
facilitate disease prevention and control as determined by the Administrator. (        ) 
 
 03. Premises Registration. Each premises where domestic cervidae are kept or held must be registered 
with the Division and assigned a unique, individual number approved by the Administrator. (        ) 
 
101. DOMESTIC CERVIDAE RANCH FACILITY REQUIREMENTS. 
Prior to populating the facility with domestic cervids, Aall domestic cervidae ranches are required to have facilities 
that include, but are not limited to, perimeter fence, restraining system, gathering system, water system, and if required, 
a quarantine facility. (        ) 
 
 01. Maintenance. All facilities must be maintained, at all times that domestic cervidae are present, to 
prevent the escape of domestic cervidae or ingress of wild cervidae. (        ) 
 
 02. Inspections. To ensure compliance with this chapter, state or federal animal health officials will 
inspect all premises where domestic cervidae are, or will be, possessed, controlled, harvested, propagated, held, or 
kept. (        ) 
 
 a. Each domestic cervidae ranch will be inspected no less than once every five (5) years. Domestic 
cervidae ranches may be inspected more frequently if requested by the owner or if specified in a ranch management 
plan. The Administrator may require additional facility inspections as necessary to aid in the prevention, control, or 
eradication of disease or to ensure compliance with the provisions of this chapter or other state or federal rules 
applicable to domestic cervidae. (        ) 
 
 b. All facilities relating to the handling or raising of domestic cervidae will be inspected. (        ) 
 
102. PERIMETER FENCE REQUIREMENTS. 
A perimeter fence, completely enclosing the domestic cervidae ranch to be constructed of high-tensile, non-slip woven 
wire or other fencing material approved by the Administrator. (        ) 
 
 01. Elk and Fallow Deer. For elk and fallow deer, the fence must be a minimum of eight (8) feet in 
height for its entire length at all times. (        ) 
 
 02. Reindeer. For reindeer, the fences constructed and approved prior to 2021 must be at least six (6) 
feet in height for its entire length at all times. All reindeer fences constructed and approved in 2021 or later must be 
at least eight (8) feet in height for its entire length at all times. (        ) 
 
 03. Wire. The top two (2) feet of each fence may be smooth, barbed or woven wire (at least twelve and 
one-half (12-1/2) gauge) with horizontal strands spaced not more than six (6) inches apart. (        ) 
 
 a. Wire must be placed on the animal side of the fence to prevent pushing the wire away from the 
posts.    (        ) 
 
 b. Wire must be attached to all posts at the top, bottom, and not more than eighteen (18) inches apart 
between the top and bottom of the wire. (        ) 
 
 04. Posts. Wooden posts used in the perimeter fence must be at least butt-end treated with a 
commercially available preservative and have a minimum of four (4) inch top for line posts and a minimum of five 
(5) inch top for corner posts. Metal pipe posts must be a minimum of two and one-eighth (2-1/8) inches outside 
diameter with a three-sixteenths (3/16) inch wall thickness for line posts and two and seven-eighths (2-7/8) inches 
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outside diameter with a seven thirty-seconds (7/32) inch wall thickness for corner posts. Posts must be spaced no more 
than twenty-four (24) feet apart, with stays, supports or braces as needed, and be placed in the ground a minimum of 
three (3) feet. (        ) 
 
 05. Gates. Each domestic cervidae ranch must have gates that prohibit the escape of domestic cervidae 
or the ingress of wild cervidae. (        ) 
 
 06. Fence Maintenance. Fences must be maintained, at all times that domestic cervidae are present, to 
prevent domestic cervidae from escaping or native wild cervidae from entering the enclosure. (        ) 
 
 07. Exceptions. The Administrator may grant exceptions to the specifications in Section 102 on a case 
specific basis. (        ) 
 
103. GATHERING AND RESTRAINING SYSTEM. 
Each domestic cervidae ranch must have a system for humanely and effectively gathering and restraining domestic 
cervidae for the purpose of inspecting, identifying, treating, or testing of animals by state or federal animal health 
officials.   (        ) 
 
 01. Gathering System. Each domestic cervidae ranch must have a system that facilitates the gathering 
of domestic cervidae so as to be able to move the domestic cervidae through the restraining system, at any time of the 
year that domestic cervidae are present. (        ) 
 
 02. Restraining System. A system approved by the Administrator, to immobilize domestic cervidae 
for the purpose of efficient, effective, and safe handling for inspecting, treating, vaccinating, or testing. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions to the provisions of this section on a case 
specific basis. (        ) 
 
104. WATER SYSTEM. 
Each domestic cervidae ranch must have a water system adequate to supply the need of the cervidae herd. (        
) 
 
1054. QUARANTINE FACILITY. 
If animals are to be imported onto the domestic cervidae ranch, a quarantine facility, approved by the Administrator, 
must be provided for holding animals until any disease retesting is accomplished or other requirements are met. 
   (        ) 
 
1065. -- 199.  (RESERVED) 
 
200. RECORDS AND REPORTING. 
 
 01. Reports. Owners of domestic cervidae ranches must submit complete and accurate reports to the 
Administrator. Failure to submit complete and accurate reports within the designated time frames is a violation of this 
chapter. (        ) 
 
 02. Records. All owners of domestic cervidae ranches, during normal business hours, must present to 
state or federal animal health officials, for inspection, review, or copying, any cervidae records deemed necessary to 
ensure compliance with the provisions of this chapter. (        ) 
 
 03. Notification. State or federal animal health officials will attempt to notify the owners or operators 
of domestic cervidae ranches, and premises where records are kept prior to any inspections. (        ) 
 
 04. Emergencies. In the event of an emergency, as determined by the Administrator, the notification 
requirements of Section 200 may be waived. (        ) 
 
201. ANNUAL INVENTORY REPORT. 
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 01. Inventory Report. All owners of domestic cervidae ranches must submit annually, to the 
Administrator, a complete and accurate inventory and summary report form of all animals held no later than December 
31st of each year containing the following minimum information: (        ) 
 
 a. Name and address of the domestic cervidae ranch. (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 c. Date the inventory was completed. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae that was located on the 
domestic cervidae ranch during the year for which the report is being made, the following information must be 
provided: (        ) 
 
 a. All types of official and unofficial identification; (        ) 
 
 b. Species; (        ) 
 
 c. Sex; and (        ) 
 
 d. Age or year born. (        ) 
 
202. INVENTORY VERIFICATION. 
State or federal animal health officials will verify all domestic cervidae ranch inventories of animals held and 
individual animal identification annually. (        ) 
 
 01. Visible Identification. Individual animal identification verification may be accomplished by 
visually noting the unique official visible identification number or visually noting an unofficial visible identification 
number if the number is correlated with two (2) forms of official identification on the inventory submitted by the 
cervidae producer. The Administrator may, on a case by case basis, grant written permission for ranch specific unique 
bangle tags to be used for official identification. (        ) 
 
 02. Duty to Gather and Restrain. It is the duty of the owner of each domestic cervidae ranch to gather 
and restrain any domestic cervidae that state or federal animal health officials determine are not readily identifiable 
for inventory verification purposes. The Administrator determines the suitability of the restraint system. 
    (        ) 
 
203. CHANGE OF ADDRESS. (RESERVED) 
Owners of domestic cervidae ranches must notify the Division in writing within thirty (30) days of any change in the 
address of the owners of domestic cervidae, the owner of the domestic cervidae ranch, or the domestic cervidae ranch.
   (        ) 
 
204. ESCAPE OF DOMESTIC CERVIDAE. 
It is the duty of each owner or operator of a domestic cervidae ranch to take all reasonable actions to prevent the 
escape of domestic cervidae from a domestic cervidae ranch.  (        ) 
 
 01. Notification of Escape. When any domestic cervidae escape from a domestic cervidae ranch, the 
owner or operator of the domestic cervidae ranch must notify the Administrator by phone, facsimile, or other means 
approved by the administrator within twenty-four (24) hours of the discovery of the escape. (        ) 
 
 02. Duty to Retrieve Escaped Cervidae. It is the duty of each owner or operator of a domestic cervidae 
ranch to retrieve or otherwise bring under control all domestic cervidae that escape from a domestic cervidae ranch. 
 (        ) 
 
 03. Fish and Game. The Administrator will notify the Idaho Department of Fish and Game of each 



 

Section 000  Page 13 020419 Domestic Cervidae Strawman June Meeting  

escape.   (        ) 
 
 04. Sheriff and State Brand Inspector. When domestic cervidae escape from a domestic cervidae 
ranch and the owner or operator is unable to retrieve the animals within twenty-four (24) hours, the Administrator 
may notify the county sheriff or the state brand inspector of the escape pursuant to Title 25, Chapter 23, Idaho Code. 
   (        ) 
 
 054. Capture. In the event that the owner or operator of a domestic cervidae ranch is unable to retrieve 
escaped domestic cervidae in a timely manner, as determined by the Administrator, the Administrator may effectuate 
the capture of the escaped domestic cervidae to ensure the health of Idaho’s livestock and wild cervidae populations. 
 (        ) 
 
 065. Failure to Notify. Failure of any owner or operator of a domestic cervidae ranch to notify the 
Administrator within twenty-four (24) hours of the discovery of an escape of domestic cervidae is a violation of this 
chapter. (        ) 
 
 076. Taking of Escaped Domestic Cervidae. A licensed hunter may legally take domestic cervidae that 
have escaped from a domestic cervidae ranch only under the following conditions: (        ) 
 
 a. The domestic cervidae has escaped and has not been in the control of the owner or operator of the 
domestic cervidae ranch for more than seven (7) days; and (        ) 
 
 b. The hunter is licensed and in compliance with all the provisions of the Idaho Department of Fish 
and Game rules and code. (        ) 
 
205. NOTICE OF DEATHOF DOMESTIC CERVIDAE. 
Notice of death of domestic cervidae twelve (12) months or older and all domestic cervidae officially identified and 
inventoried that died on a ranch or at an approved slaughter or custom exempt slaughter establishment must be 
submitted by the owner or operator to the division on a report approved by the Administrator:(        )All 
domestic cervidae that die on a ranch or are sent to slaughter must be reported to the Department except for calves 
that died prior to being reported on an annual inventory.   
 
 01. Submission of Death Certificates. A complete and accurate copy of all CWD sample submission 
forms/death certificates must be submitted to the division on a form approved by the Administrator by regular mail, 
facsimile, electronic mail, or by other means as approved by the Administrator within ten (10) business days of when 
the owner or operator knew or reasonably should have known of the death. no later than Dec. 31st in the year the 
animal died. The CWD sample submission form/death certificate must contain the following minimum information: (        
) 
 
 a. Name and address of the domestic cervidae ranch; and (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae death, the following 
minimum information must be provided: (        ) 
 
 a. All individual identification numbers; (        ) 
 
 b. Sex; (        ) 
 
 c. Age or year born; (        ) 
 
 d. Date and time of death; (        ) 
 
 e. Cause of death; (        ) 
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 f. Specify animals submitted for CWD testing; and (        ) 
 
 g. Dated signature. (        ) 
 
206 -- 207. (RESERVED) 
 
207. NOTIFICATION OF EXPOSURE TO DISEASE. 
Any owner, operator, veterinarian practicing in Idaho, laboratory conducting cervidae testing, or any other person who 
has reason to believe that domestic cervidae are exposed to or infected with a dangerous or reportable disease or 
parasite must notify the Division immediately. (        ) 
 
208. INTRASTATE MOVEMENT CERTIFICATE. 
All owners of domestic cervidae ranches who move cervidae, from one premises to another, including movement from 
one (1) premises to another premises owned, operated, leased, or controlled by the owner, within the state of Idaho 
must submit, to the Administrator, a complete and accurate intrastate movement certificate signed by the owner, within 
ten (10) business days of the movementno later than Dec 31st in the year the movement occurred. The Administrator 
will provide blank intrastate movement certificates to the owners of domestic cervidae ranches upon request. The 
intrastate movement report must be submitted to the division on a form approved by the Administrator.  (        ) 
 
209. RANCH MANAGEMENT PLAN. 
 
 01. Voluntary Ranch Management Plan. A domestic cervidae ranch may apply, on a form prescribed 
by the Administrator, to enter into a voluntary ranch management plan. The ranch management plan will be developed 
cooperatively by the owner or authorized agent and the Administrator. For the ranch management plan, the 
Administrator will conduct a risk assessment considering the factors in Subsection 209.03. A voluntary ranch 
management plan may, notwithstanding other rule requirements to the contrary, establish inventory verification 
requirements and CWD sampling requirements specific for a domestic cervidae ranch. Failure to adhere to an approved 
voluntary ranch management plan is a violation of these rules. (        ) 
 
 021. Mandatory Ranch Management Plan. Domestic cervidae ranches are required to develop and 
implement an approved ranch management plan if the ranch is found in violation of Sections 060, 204 or 500 of these 
rules. The ranch management plan must be completed and implemented within six (6) months of the disposition of 
the violation. For the ranch management plan, the Administrator will conduct a risk assessment considering the factors 
in Subsection 209.03. Failure to comply with the mandatory ranch management plan is a violation of these rules.  (        
) 
 
 032. Risk Assessment for Ranch Management Plans. The Administrator will conduct a risk 
assessment for each ranch management plan. A ranch management plan will not include a double fencing requirement 
but may require that double gates be installed. The Administrator will consider the following factors when conducting 
a risk assessment at a domestic cervidae ranch: (        ) 
 
 a. Risk of egress. The risk of egress may be evaluated based on, but not limited to, history of domestic 
cervidae escape during the previous five (5) years, recovery rate of escaped domestic cervidae, length of time domestic 
cervidae were outside of the perimeter fence, annual average precipitation, topography, altitude and tree density. 
 (        ) 
 
 b. Risk of ingress. The risk of ingress may be evaluated on, but not limited to, history of ingress during 
the previous five (5) years, annual average precipitation, topography, altitude, tree density and proximity to wildlife 
migration corridors. (        ) 
 
 c. Compliance with CWD sample submission. The Administrator may, based on a risk assessment of 
the facility, adjust the number of tissue sample submissions required under this rule. The adjustment will be based on, 
but not limited to, the following: (        ) 
 
 i. Whether the domestic cervidae on the ranch have commingled with any domestic cervids of 
unknown CWD status. (        ) 
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 ii. Whether the domestic cervidae ranch has been in compliance with all requirements of Title 25, 
Chapter 35, Idaho Code, and these rules. (        ) 
 
 iii. Whether the domestic cervidae ranch has had documented cases of ingress of wild cervids or egress 
of domestic cervidae within the eighteen (18) months prior to the risk assessment. (        ) 
 
210. -- 249.  (RESERVED) 
 
250. INTRASTATE MOVEMENT OF DOMESTIC CERVIDAE. 
All live domestic cervidae moving from one premises to another premises within the state of Idaho must be officially 
identified, except calves during the year of birth accompanying their dam, and accompanied by: (        ) 
 
 01. TB Test. An official negative test for tuberculosis of all cervidae over twelve (12) months of age, 
conducted within the last ninety (90) days, or written permission from the Administrator, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot; or (        ) 
 
 c. Those domestic cervidae moving from one premises to another premises owned, operated, leased, 
or controlled by the same person. (        ) 
 
 021. Intrastate Movement Certificate. All intrastate movements of live domestic cervidae, including 
movement from one premises to another premises owned, operated, leased, or controlled by the same person, must be 
reported to ISDA on the annual inventory form, due Dec. 31st in the year the movement occurred. accompanied by a 
complete and accurate intrastate movement certificate, which has been signed by the owner or operator of the domestic 
cervidae ranch where the movement originates and includes a statement of the CWD and TB status of the cervidae. (        
) 
 
 03. Movement of Cervidae Between Accredited AZA or USDA Licensed Facilities. Movement of 
cervidae between accredited AZA and USDA licensed facilities is exempt from the requirements of this chapter. All 
other movement from AZA accredited or USDA licensed facilities must comply fully with all of the provisions of this 
chapter. (        ) 
 
251. -- 299300.  (RESERVED) 
 
300. DISEASE CONTROL. 
The Administrator may require domestic cervidae in the state to be tested for brucellosis (Brucella abortus or Brucella 
suis), tuberculosis (Mycobacterium bovis), meningeal worm (Parelaphostrongylus tenuis), muscle worm 
(Elaphostrongylus cervus), CWD or for other diseases or parasites determined to pose a risk to other domestic 
cervidae, livestock, or wildlife. (        ) 
 
301. DUTY TO RESTRAIN. 
It is the duty of the owner of each domestic cervidae ranch to gather and restrain domestic cervidae for testing when 
directed to do so in writing by the Administrator. The Administrator determines the suitability of the restraint system.
   (        ) 
 
302. TESTING METHODS. 
The Administrator determines appropriate testing procedures and methods. (        ) 
 
303. TESTING, TREATMENT, QUARANTINE, OR DISPOSAL REQUIRED. 
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The Administrator determines when testing, treatment, quarantine, or disposal of domestic cervidae is required at any 
domestic cervidae ranch pursuant to Title 25, Chapters 2, 3, 4, 6, and 37, Idaho Code. If the Administrator determines 
that testing, treatment, quarantine, disposal of domestic cervidae, or cleaning or disinfection of premises is required, 
a written order will be issued to the owner describing the procedure to be followed and the time period for carrying 
out such actions. (        ) 
 
304. QUARANTINES. 
All domestic cervidae animals or herds that are determined to be exposed to, or infected with, any disease that 
constitutes an emergency, as provided in Title 25, Chapter 2, Idaho Code, will be quarantined. (        ) 
 
 01. Infected Herds. Infected herds or animals must remain under quarantine until such time that the 
herd has been completely depopulated and the premises has been cleaned and disinfected as provided by the 
Administrator, or the provisions for release of a quarantine established in these rules have been met. (        ) 
 
 02. Exposed Herds. The quarantine for exposed herds or animals may take the form of a hold-order 
which remains in effect until the exposed animals have been tested and the provisions for release of a quarantine as 
established in these rules have been met. (        ) 
 
 03. Validity of Quarantine. The quarantine is valid whether or not acknowledged by signature of the 
owner. (        ) 
 
305. DECLARATION OF ANIMAL HEALTH EMERGENCY. 
The Director is authorized to declare an animal health emergency. (        ) 
 
 01. Condemnation of Animals. In the event that the Director determines that an emergency exists, 
animals that are found to be infected, or affected with, or exposed to an animal health emergency disease may be 
condemned and destroyed. (        ) 
 
 02. Indemnity. Any indemnity is paid in accordance with Sections 25-212 and 25-213, Idaho Code. 
 (        ) 
 
 03. Notification to Administrator. Every owner of cervidae, every breeder or dealer in cervidae, every 
veterinarian, and anyone bringing cervidae into this state who observes the appearance of, or signs of any disease or 
diseases, or who has knowledge of exposure of the cervidae to diseases that constitute an emergency must give 
immediate notice to the Administrator by telephone, facsimile, or other means as approved by the Administrator. 
 (        ) 
 
 04. Failure to Notify. Any owner of cervidae who fails to report as herein provided forfeits all claims 
for indemnity for animals condemned and slaughtered or destroyed on account of the animal health emergency. 
 (        ) 
 
303306. -- 399499. (RESERVED) 
 
400. BRUCELLOSIS. 
Owners of domestic cervidae ranches must comply with the provisions of IDAPA 02.04.20, “Rules Governing 
Brucellosis,” that apply to domestic cervidae. (        ) 
 
401. -- 449.  (RESERVED) 
 
450. TUBERCULOSIS. 
 
 01. Change of Ownership. All domestic cervidae that are sold, or are in any way transferred from one 
person to another person in Idaho are required to be tested negative for TB within ninety (90) days prior to the change 
of ownership or transfer, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
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Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot. (        ) 
 
 c. The Administrator, following an evaluation, may grant exceptions to the provisions of this Section 
on a case-by-case basis. (        ) 
 
 02. Rules and UM&R. Owners of domestic cervidae ranches must comply with the provisions of 
IDAPA 02.04.03, “Rules Governing Animal Industry,” that apply to domestic cervidae, and the Bovine Tuberculosis 
Eradication, UM&R, Effective January 1, 2005. (        ) 
 
451. -- 499.  (RESERVED) 
 
500. SURVEILLANCE FOR CWD. 
 
 01. SlaughterRoutine Surveillance. Brain tissue from no less than ten percent (10%) of all domestic 
cervidaeelk and reindeer sixteen (16) months of age or older at the time of deaththat are slaughtered at approved 
slaughter establishments or custom exempt slaughter establishments must be submitted annually by the owner of the 
slaughtered cervidae to official laboratories to be tested or examined for CWD testing as provided for in these rules, 
under the following conditions:. If ten (10) or less cervids on a domestic cervidae ranch are slaughtered in a calendar 
year, at least one (1) testable brain sample must be submitted to meet the annual CWD surveillance requirement. 
Tissues samples submitted to an official laboratory that are untestable or are given an indeterminate test result do not 
count towards the tissue submission requirement.  
 a. No less than ten (10) percent of cervids harvested or slaughtered. 
 
 b. No less than one hundred (100) percent of cervids that die for any reason other than slaughter or 
harvest. 
 
 c.  Tissues samples submitted to an official laboratory that are untestable or are given an indeterminate 
test result do not count towards the tissue submission requirement. 
 
 d. Fallow deer are exempt from CWD testing. 
 
 02. Domestic Cervidae Ranches Surveillance. Brain tissue from no less than ten percent (10%) of all 
domestic cervidae elk and reindeer sixteen (16) months of age or older that are harvested on domestic cervidae ranches 
must be submitted for CWD testing annually. If ten (10) or less cervids on a domestic cervidae ranch are harvested in 
a calendar year, at least one (1) testable brain sample must be submitted to meet the annual CWD surveillance 
requirement. In addition to the tissue samples from the harvested domestic cervidae, brain tissue from one hundred 
percent (100%) of all domestic cervidae sixteen (16) months of age or older that die for any reason other than being 
harvested must also be submitted for CWD testing annually. Reindeer and fallow Fallow deer are exempt from CWD 
testing. unless the reindeer and fallow deer are part of a CWD positive, exposed, trace, source, or suspect herd or part 
of an elk herd. The owner or operator of the domestic cervidae ranch must submit all tissue samples to an official 
laboratory to be tested for CWD, as provided for in these rules. Tissues samples submitted to an official laboratory 
that are untestable or are given an indeterminate test result do not count towards the tissue submission requirement. 
In the event a domestic cervidae ranch cannot submit a testable brain sample, the domestic cervidae ranch must submit 
a CWD Sample Submission Waiver Request within ten (10) business days of determining that a testable brain sample 
cannot be submitted. (        ) 
 
 02. Enhanced CWD Surveillance. Brain tissue from one hundred percent (100%) of all domestic elk 
and reindeer sixteen (16) months of age or older that die for any reason on a facility will be required to be tested for 
CWD for a period of sixty (60) months under the following conditions: 
 

a. A facility has imported cervids from a location within twenty-five (25) miles from a confirmed case 
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of CWD in wild cervids.  
 

b. A facility has received cervids via intrastate movement from a facility under enhanced CWD 
surveillance requirements at the time of the transfer.    
 

c. The duration of the enhanced CWD surveillance requirements are based upon the most recent date 
of movement that meets the criteria listed in this Section.  
 
501. COLLECTION OF SAMPLES FOR CWD TESTING. 
Only accredited veterinarians, state and federal animal health officials, and other persons, approved by the 
Administrator, may collect brain or other tissue samples for CWD testing. Obex Ssamples must be collected 
immediately upon discovery of the death of a domestic cervid. (        ) 
 
 01. Brain Samples. Only persons trained by state or federal animal health officials, and approved by 
the Administrator, may remove the obex portion of the brainstem for submission as the sample for CWD testing. 
   (        ) 
 
 02. Submission of Head. Only persons trained by state or federal animal health officials, and approved 
by the Administrator, may submit a head with the official identification attached to the head as the sample for CWD 
testing. (        ) 
 
 03. Handling of Samples. All CWD samples must be handled in a manner that prevents degradation of 
the sample. (        ) 
 
 04. Sample Submission Time. Fresh samples for CWD testing must be submitted, to an approved 
laboratory, within seventy-two (72) hours of the date of collection. Formalin preserved samples must be submitted, to 
an approved laboratory, within ten (10) business days of the date of collection. (        ) 
 
 051. Non-Testable or Samples That Do not Contain Appropriate Tissues. The Administrator may 
conduct an investigation to determine if a domestic cervidae ranch is complying with the provisions of Section 500 if:
  (        )
    
 
 a. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which are 
non-testable; or  (        ) 
 
 b. The owner or operator of a domestic cervidae ranch submits samples for CWD testing that do not 
contain the obex portion of the brainstem or other appropriate tissues, if available, for CWD testing. (        ) 
 
 ca. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which cannot 
be identified to the animal of origin. (        ) 
 
 062. Failure to Meet Annual CWD Tissue Submission Requirement. An owner or operator of a 
domestic cervidae ranch who fails to submit samples for CWD testing or who fails to meet the annual tissue submission 
requirements of this chapter, or both, is in violation of these rules, except the Administrator may approve, in writing, 
a variance from sample submission requirements on a case specific basis. (        ) 
 
502. OFFICIAL CWD TESTS. 
 
 01. Official Tests. Official tests for CWD, approved by the Administrator, include: (        ) 
 
 a. HistopathologyEnzyme Linked Immunosorbent Assay (ELISA); (        ) 
 
 b. Immunohistochemistry; (        ) 
 
 c. Western Blot; (        ) 
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 d. Negative Stain Electron Microscopy; (        ) 
 
 e. Bioassay; and (        ) 
 
 02. Other Scientifically Validated Test. The Administrator may approve other scientifically validated 
laboratory or diagnostic tests to confirm a diagnosis of CWD. (        ) 
 
503. CWD STATUS. 
CWD status is validated pursuant to the Federal CWD Herd Certification program standards.based on the number of 
years that a herd of domestic cervidae has been determined to be in compliance with the provisions of this chapter, 
during which there is no evidence of CWD in the herd. (        ) 
 
 01. Status Review. The Administrator will review the CWD status of each domestic cervidae herd 
located in Idaho on at least an annual basis. (        ) 
 
 02. Status Date. The status date is the date that the Administrator approves a change in the CWD status 
of a domestic cervidae herd in Idaho. (        ) 
 
 03. Cervidae of Lesser Status. If a herd of domestic cervidae has contact with cervidae of a lesser 
status, the status of the herd with the higher status will be lowered to the status of the cervidae with the lesser status. 
    (        ) 
 
 04. Change of Ownership. A herd’s status may remain with the herd when a change of ownership, 
management or premises occurs, if there is no contact with cervidae of lesser status, and no previous history of CWD 
on the premises. (        ) 
 
 05. Contact with CWD Positive Animals. Any herd of domestic cervidae that has contact with CWD 
positive or exposed animals may have its status reduced or removed. (        ) 
 
504. INVESTIGATION OF CWD. 
An epidemiological investigation will be conducted on all CWD positive, suspect, and exposed animals and herds, 
herds of origin, source herds, all adjacent herds, and all trace herds as determined by the Administrator. (        ) 
 
 01. Quarantine. All positive, suspect, and exposed herds or animals, herds of origin, adjacent herds, 
and herds having contact with positive or exposed animals must be quarantined; and (        ) 
 
 02. Identification. CWD suspect and exposed animals must be identified and remain on the premises 
where they are found until they have met the provisions for release of quarantine established in this chapter, are 
destroyed and disposed of as directed by the Administrator, or are moved at the Administrator’s direction on a 
restricted movement permit. (        ) 
 
505. DURATION OF CWD QUARANTINE. 
Quarantines imposed because of CWD in accordance with this chapter remain in effect until one (1) of the following 
criteria are met:  (        ) 
 
 01. CWD Positive Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after five (5) years of compliance with an individual herd CWD plan and all 
provisions of these rules, during which there was no evidence of CWD. (        )  
 
 02. CWD Suspect Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 03. Source Herds and Herds of Origin. The quarantine may be released after a minimum of five (5) 
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years of compliance with an individual CWD herd plan and all provisions of these rules and during which there was 
no evidence of CWD, or an epidemiologic investigation determines that there is no evidence CWD exists in the herd 
and that the herd is not the source of infection as determined by the Administrator. (        ) 
 
 04. Exposed Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 05.  Adjacent Herds. The quarantine may be released when directed by the Administrator based upon 
an epidemiological investigation and in consultation with the designated epidemiologist. (        ) 
 
 06. Fencing Requirements. Any owner of a domestic cervidae ranch who chooses to remain under 
quarantine for five (5) years must construct a second perimeter fence that meets the requirements for perimeter fence, 
as provided in Section 102, such that no domestic cervidae on the domestic cervidae ranch can get within ten (10) feet 
of the original exterior perimeter fence or as approved by the Administrator. (        ) 
 
 07. Complete Depopulation. The quarantine may be released after: (        ) 
 
 a. Complete depopulation of all cervidae on the premises as directed by the Administrator; and 
   (        ) 
 
 b. The premises have been free of all livestock as specified in an individual CWD herd plan approved 
by the Administrator; and (        ) 
 
 c. The soil and facilities have been cleaned, treated, decontaminated, or disinfected as directed by the 
Administrator.  (        ) 
 
 08. Disposal of Positive or Exposed Cervidae. All CWD positive or exposed domestic cervidae must 
be disposed of as directed by the Administrator. (        ) 
 
506. CLEANING, TREATING, DECONTAMINATING, OR DISINFECTING. 
Premises must be cleaned, treated, decontaminated, or disinfected under state or federal supervision as directed by the 
Administrator within fifteen (15) days after CWD positive or suspect animals have been removed.  (        ) 
 
 01. Exemptions. The Administrator may authorize, in writing, an exemption from cleaning, treating, 
decontaminating, or disinfection requirements on a case-by-case basis. (        ) 
 
 02. Extension of Time. The Administrator may authorize, in writing, an extension of time for cleaning 
and disinfection under extenuating circumstances. (        ) 
 
 03. Requests for Extensions or Exemptions. The owner of the contaminated facility must submit 
requests for extensions or exemptions to the Administrator in writing. (        ) 
 
507506. -- 999.  (RESERVED) 



From: Dr. Scott Leibsle
To: Dr. Scott Leibsle
Cc: _Rulesinfo
Subject: Rules Governing Domestic
Date: Thursday, June 3, 2021 1:32:57 PM
Attachments: image003.png

Cervidae stakeholders –
 
                Thank you to everyone who has participated, thus far, in ISDA’s negotiated rulemaking meetings
for Rules Governing Domestic Cervidae.  Regarding the remaining issues left to reach a consensus (i.e. –
wild CWD import proximity, CWD testing requirements, fence height and red deer testing), ISDA has
thoroughly reviewed all submitted comments in the rulemaking record as well as testimony provided in
the previous 2 meetings.  Proposed changes to the rule that address each of these issues, based upon
stakeholder input, have been posted to the ISDA rulemaking website. Please go to
https://agri.idaho.gov/main/i-need-to/see-lawsrules/rulemaking/isda-rulemaking-2021-2022/ to review
the current version of the domestic cervidae strawman in advance of the final rulemaking meeting,

scheduled for June 16th @ 830am.  Please keep in mind all written comments must be submitted to ISDA
no later than June 20 to be included in the rulemaking record. 
 
A summary of the proposed changes is as follows:
 
Section 050.  Red Deer Gene Testing.  Until a reliable test can be validated, ISDA cannot enforce red deer
gene testing requirements.
Section 102. Fencing Requirements.  All reindeer fences constructed and approved during or after 2021
must be 8 feet in height.  Reindeer fences constructed prior to 2021 may remain at 6 feet in height.
Section 500. CWD testing/import requirements.  See proposed language below.
 
A new subsection in IDAPA 02.04.19.500.01 has been created:
 
03.          Ranches Receiving Imports or Transfers. Brain tissue from one hundred percent (100%) of all
domestic elk and reindeer sixteen (16) months of age or older that die for any reason on a facility that
receives imported or transferred cervids must be submitted for CWD testing for no less than sixty (60)
months following the most recent date of import or transfer. Fallow deer are exempt from CWD testing.
The owner or operator of the domestic cervidae ranch must submit all tissue samples to an official
laboratory to be tested for CWD, as provided for in these rules. Tissue samples submitted to an official
laboratory that are untestable or are given an indeterminate test result do not count towards the tissue
submission requirement.
 
 
In summary….if a ranch receives ANY imported or transferred animals (regardless of origin), that ranch
must then test ALL cervids that die for the next 5 years….not just the ones that were imported. If a
producer operates multiple facilities and imports/transfers animals to only one of those facilities….all
cervids in all facilities owned by that producer must test at 100%.  If a producer does not import or
transfer any animals into their facility, the existing CWD testing requirement will remain in effect (10%
harvested; 100% non harvest deaths). 
 
Because the CWD testing requirement is being increased for importing facilities, the 25 mile “minimum

mailto:Scott.Leibsle@ISDA.IDAHO.GOV
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mailto:_rulesinfo@ISDA.IDAHO.GOV
https://agri.idaho.gov/main/i-need-to/see-lawsrules/rulemaking/isda-rulemaking-2021-2022/



safe distance” from a wild CWD case requirement for imported animals will be removed.  Standard
import rules will apply….imports from within an officially designated CWD endemic area are still
prohibited and all imports must be consistent with federal herd certification requirements.
 
 
cid:image003.png@01D7566F.E23CC130
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Rulemaking Summary 

IDAPA 02.04.19 – Rules Governing Domestic Cervidae 

Where is the rulemaking authority? 

Authority for this rulemaking resides in the Title 25 Chapter 3704 Idaho Code – 

Domestic Cervidae Farms   

What does this rule do? 

These rules govern procedures for the detection, prevention, control and eradica‐

tion of diseases among domestic cervidae, and facilities, record keeping, and re‐

porting requirements of domestic cervidae ranches.     

What is the agency proposing to change? 

The agency has performed Zero Based Regulation to simplify, clarify or remove 

outdated, unnecessary or irrelevant language in sections highlighted blue in the 

attached strawman.    The amended language in these sections does not change 

the regulatory impact, scope, intent or authority in the current rule.         

 

The agency has conducted an internal audit of this rule and identified multiple 

sections that may require amendments due to inaccurate or confusing language, 

recommendations to improve the efficiency of the program or changes that must 

be made to coincide with recent statutory amendments.    The changes listed be‐

low, and highlighted in yellow in the attached strawman, do result in a change to 

the regulatory impact, scope, intent or authority in the current rule. 

 Updating incorporations by reference to current version (Section 004)   

 Create a definition of “endemic area” (section 010) 

 Correct and clarify definition of “source herd” (section 010) 

 Remove prohibition on reindeer farming north of the Salmon River; define 

what requirements are necessary to transport a reindeer off property for 

temporary exhibition (Section 020) 

 Remove the fee for domestic cervidae that die during the same calendar 

year (Section 090) 
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 All facility requirements must be approved prior to population with cervids 

(Section 101) 

 Require a summary report form be submitted with the annual inventory 

(Section 201) 

 Change the due date for intrastate movement fees (Section 208) 

 Require reindeer be included in CWD testing requirements (Section 500) 

 

Recent discussions with industry and stakeholders have identified the topics listed 

below, and highlighted in green in the attached strawman, for review and poten‐

tial amendment: 

 Modification to the Red Deer Gene Factor testing and management re‐

quirements (Section 050) 
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02.04.19 – RULES GOVERNING DOMESTIC CERVIDAE 

 
000. LEGAL AUTHORITY. 
This chapter is adopted under the legal authority of Sections 25-203, 25-305, 25-601, and 25-3704, Idaho Code. 
   (        ) 
 
001. TITLE AND SCOPE. 
 
 01. Title. The title of this chapter is “Rules Governing Domestic Cervidae.” (        ) 
 
 02. Scope. These rules govern procedures for the detection, prevention, control and eradication of 
diseases among domestic cervidae, and facilities, record keeping, and reporting requirements of domestic cervidae 
ranches.   (        ) 
 
002. – 003.  (RESERVED) 
 
004. INCORPORATION BY REFERENCE. 
The following documents are incorporated by reference. (        ) 
 
 01. Bovine Tuberculosis Eradication, Uniform Methods and Rules, Effective January 1, 2005. This 
document can be viewed online at 
https://www.aphis.usda.gov/animal_health/animal_diseases/tuberculosis/downloads/tb-umr.pdf. (        ) 
 
 02. Code of Federal Regulations, Title 9, Part 161, January 1, 20162021. This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 03. Code of Federal Regulations, Title 9, Part 55, January 1, 20162021.This document can be 
viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-vol1-chapI-toc-
id4.pdf. 
 (        ) 
 
 04. Code of Federal Regulations, Title 9, Subchapter A, Part 1 and 2, January 1, 20162021.This 
document can be viewed online at https://www.govinfo.gov/content/pkg/CFR-2016-title9-vol1/pdf/CFR-2016-title9-
vol1-chapI-toc-id4.pdf. (        ) 
 
005. -- 009.  (RESERVED) 
 
010. DEFINITIONS. 
 
 01. Accredited Veterinarian. A veterinarian approved by the Administrator and USDA/APHIS/VS, in 
accordance with Title 9, Part 161, CFR, January 1, 2004, to perform functions required by cooperative state-federal 
animal disease control and eradication programs. (        ) 
 
 02. Approved Laboratory. NVSL, an AAVLD accredited laboratory that is qualified to perform CWD 
diagnostic procedures, or a laboratory designated by the Administrator to perform CWD diagnostic procedures. 
 (        ) 
 
 03. Approved Slaughter Establishment. A USDA inspected slaughter establishment at which ante-
mortem and post-mortem inspection is conducted by USDA inspectors. (        ) 
 
 04. Area Veterinarian in Charge. The USDA/APHIS/VS veterinary official who is assigned to 
supervise and perform official animal health activities in Idaho. (        ) 
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 05. Breed Associations and Registries. Organizations maintaining permanent records of ancestry or 
pedigrees of animals, individual animal identification records and records of ownership. (        ) 
 
 06. Certificate. An official document issued by a state or federal animal health official or an accredited 
veterinarian at the point of origin of a shipment of cervidae that contains information documenting the age, sex, 
species, individual identification of the animals, the number of animals, the purpose of the movement, the points of 
origin and destination, the consignor, the consignee, the status of the animals relative to official diseases, test results 
and any other information required by the state animal health official for importation or translocation. (        ) 
 
 07. Cervid Herd. One (1) or more domestic cervidae or groups of domestic cervidae maintained on 
common ground or under common ownership or supervision that may be geographically separated but can have 
interchange or movement. (        ) 
 
 08. Cervidae. Deer, elk, moose, caribou, reindeer, and related species and hybrids including all 
members of the cervidae family and hybrids. (        ) 
 
 09. Chronic Wasting Disease. A transmissible spongiform encephalopathy of cervids that is a 
nonfebrile, transmissible, insidious, and degenerative disease affecting the central nervous system of cervidae. 
 (        ) 
   
 
 10. Commingling. Within the last five (5) years, the animals have had direct contact with each other, 
had less than thirty (30) feet of physical separation, or shared management equipment, pasture, or surface water 
sources, except for periods of less than forty-eight (48) hours at sales or auctions when a state or federal animal health 
official has determined such contact presents minimal risk of CWD transmission. (        ) 
 
 11. Custom Exempt Slaughter Establishment. A slaughter establishment that is subject to facility 
inspection by USDA-FSIS, but that does not have ante-mortem and post-mortem inspection of animals by USDA 
inspectors. (        ) 
 
 12. CWD-Adjacent Herd. A herd of domestic cervidae occupying premises that border a premises 
occupied by a CWD positive herd, including herds separated by roads or streams. (        ) 
 
 13. CWD-Exposed Animal. A cervid animal that is not exhibiting any signs of CWD, but has had 
contact within the last five (5) years with cervids from a CWD-positive herd or the animal is a member of a CWD-
exposed herd. (        ) 
 
 14. CWD-Exposed Herd. A herd of cervidae in which no animals are exhibiting signs of CWD, but: 
    (        ) 
 
 a. An epidemiological investigation indicates that contact with CWD positive animals or contact with 
animals from a CWD positive herd has occurred in the previous five (5) years; or (        ) 
 
 b. A herd of cervidae occupying premises that were previously occupied by a CWD positive herd 
within the past five (5) years as determined by the designated epidemiologist; or (        ) 
 
 c. Two (2) herds that are maintained on a single premises even if they are managed separately, have 
no commingling, and have separate herd records. (        ) 
 
 15. CWD-Positive Cervid. A domestic cervid on which a diagnosis of CWD has been confirmed 
through positive test results on any official cervid CWD test by an approved laboratory. (        ) 
 
 16. CWD-Positive Herd. A domestic cervidae herd in which any animal(s) has been diagnosed with 
CWD, based on positive laboratory results, from an approved laboratory. (        ) 
 
 17. CWD-Suspect Cervid. A domestic cervid for which laboratory evidence or clinical signs suggests 
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a diagnosis of CWD. (        ) 
 
 18. CWD-Suspect Herd. A domestic cervidae herd in which any animal(s) has been determined to be 
a CWD-suspect. (        ) 
 
 19. Death Certificate. A form, approved by the administrator, provided by the Division for the 
reporting of cervidae deaths and for reporting sample submission for CWD testing. (        ) 
 
 20. Designated Epidemiologist. A state or federal veterinarian who has demonstrated the knowledge 
and ability to perform the functions required under these rules and who has been selected by the Administrator to 
fulfill the epidemiology duties relative to the state domestic cervidae disease control program. (        ) 
 
 21. Disposal. Final disposition of dead cervidae. (        ) 
 
 22. Domestic Cervidae. Fallow deer (Dama dama), elk (Cervus elaphus) or reindeer (Rangifer 
tarandus) owned by a person. (        ) 
 
 23. Domestic Cervidae Ranch. A premises where domestic cervidae are held or kept, including 
multiple premises under common ownership. (        ) 
 
 24. Electronic Identification. A form of unique, permanent individual animal identification such as 
radio frequency identification tag, radio frequency identification implant, or other forms approved by the 
Administrator. (        ) 
 
  Endemic Area.  A geographical area designated by a state animal health official in the state of 
origin where animals located within that area are subject to an increased risk of acquiring a contagious disease. Most 
commonly in reference to Tuberculosis or Chronic Wasting Disease.   
  
 25. Escape. Any domestic cervidae located outside the perimeter fence of a domestic cervidae ranch 
and not under the immediate control of the owner or operator of the domestic cervidae ranch. (        ) 
 
 26. Federal Animal Health Official. An employee of USDA/APHIS/VS who is authorized to perform 
animal health activities. (        ) 
 
 27. Harvest. Any healthy domestic cervid that is intentionally and lethally removed from a domestic 
cervidae facility, by an owner, designated employee or customer of the facility, strictly for the purposes of either 
shooting or meat production. (        ) 
 
 28. Herd of Origin. A cervid herd, on any domestic cervidae ranch or other premise, where the animals 
were born, or where they were kept for at least one (1) year prior to date of shipment. (        ) 
 
 29. Herd Status. Classification of a cervidae herd with regard to CWD. (        ) 
 
 30. Intrastate Movement Certificate. A form approved by the Administrator, and available from the 
Division, to document the movement of domestic cervidae between premises within Idaho. (        ) 
 
 31. Individual CWD Herd Plan. A written herd management agreement and testing plan developed 
by the herd owner and approved by the Administrator to identify and eradicate CWD from a positive, source, suspect, 
exposed, or adjacent herd. (        ) 
 
 32. Limited Contact. Incidental contact between animals of different herds in separate pens off of the 
herd’s premises at fairs, shows, exhibitions and sales. (        ) 
 
 33. National CWD Herd Certification Program. A federal-state-industry cooperative program 
administered by APHIS and implemented by participating states that establishes CWD surveillance and testing 
standards that owners must achieve before interstate transport of cervids will be permitted. (        ) 
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 34. Official CWD Test. A test approved by the Administrator and conducted at an approved laboratory 
to diagnose CWD. (        ) 
 
 35. Official Identification. Identification, approved by the Administrator, that individually, uniquely, 
and permanently identifies each cervid. (        ) 
 
 36. Operator. A person who has authority to manage or direct a domestic cervidae ranch. (        ) 
 
 37. Premises. The ground, area, buildings, and equipment utilized to raise, propagate, control, or 
harvest domestic cervidae. (        ) 
 
 38. Quarantine. An order issued on authority of the Administrator, by a state or federal animal health 
official or accredited veterinarian, prohibiting movement of cervids from any location without a written restricted 
movement permit. (        ) 
 
 39. Quarantine Facility. A confined area where selected domestic cervidae can be secured and isolated 
from all other cervidae and livestock. (        ) 
 
 40. Ranch Management Plan. A written plan for a domestic cervidae ranch that sets forth best 
management practices that mitigates the introduction or dissemination of disease among domestic cervidae. (        
) 
 
 41. Reidentification. The identification of a domestic cervid which had been officially identified, as 
provided by this chapter, but which has lost the official identification device, or the tattoo or official identification 
device has become illegible. (        ) 
 
 42. Restrain. The immobilization of domestic cervidae in a chute, other device, or by other means for 
the purpose of efficiently, effectively, and safely inspecting, treating, vaccinating, or testing. 
   (        ) 
   
 43. Restricted Movement Permit. An official document that is issued by the Administrator, AVIC, or 
an accredited veterinarian for movement of animals from positive, suspect, or exposed herds. (        ) 
 
 44. Source Herd. The herd or herds from where a producer acquired their existing livestock. A herd 
from which at least one (1) cervid has originated within the previous five (5) years and that cervid has been diagnosed 
CWD positive. (        ) 
 
 45. State Animal Health Official. The Administrator, or Administrator’s designee. (        ) 
 
 46. Status Date. The date on which the Administrator approves in writing a herd status change with 
regard to CWD. (        ) 
 
 47. Trace Back Herd. An exposed herd in which at least one (1) CWD positive animal resided within 
any of the previous sixty (60) months prior to diagnosis with CWD. (        ) 
 
 48. Trace Forward Herd. A herd that has received exposed animals from a positive herd within sixty 
(60) months prior to the diagnosis of CWD in the positive herd or from the identified point of entry of CWD into the 
positive herd.  (        )
    
 
 49. Traceback. The process of identifying the movements and the herd of origin of CWD positive, or 
exposed animals, including herds that were sold for slaughter. (        ) 
 
 50. Wild Cervidae. Any cervid animal not owned by a person. (        ) 
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 51. Wild Ungulate. Any four (4) legged, hoofed herbivore, including cervids and other ruminants, not 
owned by a person. (        ) 
 
 52. Wild Ungulate Cooperative Herd Plan. A plan, developed cooperatively by the owner of the 
domestic cervidae ranch, the ISDA, and the Idaho Department of Fish and Game to determine the disposition of any 
wild ungulates that are found to be located on a domestic cervidae ranch. (        ) 
 
011. ABBREVIATIONS. 
 
 01. AAVLD. American Association of Veterinary Laboratory Diagnosticians. (        ) 
 
 02. APHIS. Animal and Plant Health Inspection Service. (        ) 
 
 03. AVIC. Area Veterinarian in Charge. (        ) 
 
 04. AZA. Association of Zoos and Aquariums. (        ) 
 
 05. CFR. Code of Federal Regulations. (        ) 
 
 06. CWD. Chronic Wasting Disease. (        ) 
 
 07. CWDP. Chronic Wasting Disease Program. (        ) 
  HCP.  Herd Certification Program. 
 08. ISDA. Idaho State Department of Agriculture. (        ) 
 
 09. NAEBA. North American Elk Breeders Association. (        ) 
 
 10. NVSL. National Veterinary Services Laboratory. (        ) 
 
 11. TB. Tuberculosis. (        ) 
 
 12. UM&R. Uniform Methods and Rules. (        ) 
 
 13. USDA. United States Department of Agriculture. (        ) 
 
 14. VS. Veterinary Services. (        ) 
 
012. APPLICABILITY. 
These rules apply to all domestic cervidae located in, imported into, exported from, or transported through the state 
of Idaho. (        ) 
 
013. AZA ACCREDITED FACILITIES AND USDA LICENSED FACILITIES. 
AZA accredited facilities and facilities licensed by USDA under 9CFR Subchapter A Parts 1 and 2 as licensees, 
dealers, exhibitors, research facilities and zoos are exempt from the provisions of this chapter provided that: (        
) 
 
 01. Movement Between AZA and USDA Facilities. AZA accredited and USDA licensed facilities 
may not sell, give, or in any way transfer cervidae to persons or domestic cervidae ranches within Idaho, except other 
to AZA accredited or USDA licensed facilities. 
   (        ) 
 
 02. Transfer of Cervidae. Any AZA accredited or USDA licensed facility that in any way transfers 
cervidae, or title to cervidae, to any person in Idaho, except to other AZA accredited or USDA licensed facilities, must 
comply with all of the provisions of this chapter. (        ) 
 
014. Importation Of Domestic Cervidae. 
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All domestic cervidae imported into the state of Idaho must comply with the requirements of the APHIS National 
CWD Herd Certification Program and IDAPA 02.04.21 “Rules Governing the Importation of Animals,” which apply 
to domestic cervidae. (        ) 
 
015. -- 019.  (RESERVED) 
 
020. LOCATION OF DOMESTIC CERVIDAE. 
Any person who owns or has control of domestic cervidae in Idaho that are not located on a domestic cervidae ranch 
that is in compliance with the applicable provisions of this chapter, or on an AZA accredited or USDA licensed facility 
in compliance with this chapter, is in violation of these rules. (        ) 
 
 01. Department Action. In addition to any other administrative or civil action, the department may 
seize, require removal from the state, require removal to a domestic cervidae ranch that is in compliance with the 
provisions of this chapter, or require disposal of any domestic cervidae that are not located on a domestic cervidae 
ranch, an AZA accredited facility, or a USDA licensed facility which is in compliance with the provisions of this 
chapter. (        ) 
 
 02. Reindeer. Reindeer may not be owned, possessed, propagated or held in Idaho north of the Salmon 
River in order to protect the wild caribou herd in northern Idaho. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions from the provisions of Section 020 on a case 
specific basis. (        ) 
 
 04. Natural Disasters. Damage caused to domestic cervidae ranch facilities by natural disasters does 
not constitute a violation of this chapter, provided that the owner or operator begins any necessary repairs immediately 
upon discovering the damage, acts expeditiously, as determined by the Administrator, to complete any necessary 
repairs and reports the extent and cause of any damage to the Division within twenty-four (24) hours of the discovery 
of the damage. (        ) 
 
 05.   Notification of Temporary Exhibition.  Producers must notify ISDA, in advance, of any event 
where a reindeer will be exhibited outside of an approved cervidae facility. ISDA must be provided with the date and 
location of the event as well as a description of the temporary facility and an escape plan protocol. 
 
021. OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually, permanently, and uniquely identified, with two (2) types of official 
identification approved by the Administrator. (        ) 
 
 01. Reporting of Identification. The unique individual identification number, type of identification, 
and the name, address, and telephone number of the owner of each animal identified must be reported to the 
Administrator, in writing, by the owner or operator. 
   (        ) 
 
 02. Identification Assigned. Official identification, once assigned to an individual animal, may not be 
changed or transferred to another animal. Animals that lose identification devices must be re-identified in accordance 
with Section 031. (        ) 
 
 03. Progeny. All progeny of domestic cervidae must be officially identified by December thirty-first of 
the year of birth, upon sale or transfer of ownership, or upon leaving the domestic cervidae ranch, whichever is earlier.
 (        ) 
 
 04. Visible Identification. At least one (1) of the official types of identification used must be visible 
from one hundred and fifty (150) feet. (        ) 
 
022. TYPES OF OFFICIAL IDENTIFICATION. 
All domestic cervidae must be individually identified by two (2) of the following types of official identification, at 
least one (1) of the types of official identification must be a bangle or lamb tag that is visible from one hundred fifty 
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(150) feet. (        ) 
 
 01. Official USDA Ear Tag. (        ) 
 
 02. Tattoo. Legible skin tattoo using an alphanumeric tattoo sequence that has been recorded with the 
Division of Animal Industries and applied to either the ear or escutcheon. (        ) 
 
 03. Electronic Identification. A form of electronic identification, approved by the Administrator. 
 (        ) 
 
 04. Official NAEBA Eartag. (        ) 
 
 05. Official ISDA Cervidae Program Ear Tag. A tamper resistant, unique number sequenced, 
individual identification tag approved by the Administrator. (        ) 
 
 06. Official HASCO Brass Lamb Tag. A brass lamb tag engraved with farm name and individual 
animal identification number. (        ) 
 
 07. Freeze Brands. Legible, freeze brands that uniquely identify the individual domestic cervid. 
 (        ) 
 
 08. Ranch Specific Unique Bangle or Lamb Tags. The Administrator may grant written approval for 
the use of bangle or lamb tags that are: ranch specific; tamper resistant; uniquely numbered; and correlated with 
another type of official identification on the annual inventory report. (        ) 
 
 09. Other Identification. Other forms of unique individual identification approved by the 
Administrator. (        ) 
 
023. National CWD Herd Certification Program Official Identification. 
All domestic cervidae enrolled in the National CWD Herd Certification Program are required to be identified with 
two (2) forms of identification for each animal. One (1) form of identification must be a nationally unique official 
animal identification that uses an APHIS-approved numbering system that is linked to the CWD National Database 
or equivalent ISDA database. The second form of identification must be unique to the individual animal within the 
herd and also be linked to the CWD National Database or equivalent ISDA database. (        ) 
 
 01. APHIS-Approved Identification Devices 
. (        ) 
 
 a. Electronic Identification; (        ) 
 
 b. Official USDA Tamper-Resistant Ear Tag; (        ) 
 
 c. Legible Ear or Flank Tattoo; and (        ) 
 
 d. Other forms of Identification as approved by APHIS Administrator. (        ) 
 
024. -- 029.  (RESERVED) 
 
030. OFFICIAL VISIBLE IDENTIFICATION. 
 
 01. Ear Tags. All domestic cervidae must be identified with a bangle or lamb tag that is visible from 
one hundred fifty (150) feet. (        ) 
 
 02. Size. The large portion of the bangle or lamb tag must be at least two (2) square inches. (        ) 
 
 03. Color. No visible identification may have a primary color of brown, black, pink, tan, or silver. 
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   (        ) 
 
 04. Camouflage Patterns. No visible identification may utilize camouflage patterns. (        ) 
 
031. REIDENTIFICATION OF DOMESTIC CERVIDAE. 
No domestic Permanent official identification in domestic cervidaecervidae  that has been lost or is no longer legible 
may be replaced only for the purpose to reestablish their original identity.   were marked with official identification 
may be re-tattooed for the purpose of reestablishing their identification nor re-ear-tagged with an official identification 
ear tag at any time subsequent to the original identification, except that re-tattooing or re-ear-tagging for the purpose 
of reestablishing the official identification is allowed only under the following conditions:  (        ) 
 
 01. Supervision. Reidentification is accomplished under the supervision of an accredited veterinarian, 
or state or federal animal health officials. (        ) 
 
 02. Permanent Identification. Animals that are presented for reidentification have some permanent 
identification that identifies the animals as those originally officially identified such as an individual animal 
registration tattoo, or other approved permanent identification, provided that such identification was submitted on the 
annual inventory report or other official record. (        ) 
 
 03. Inventory Evaluation. In absence of permanent identification, the Administrator may conduct an 
investigation or inventory evaluation to determine identity of the animal that is being presented for reidentification. 
 (        ) 
 
 04. Reproduction of Original Tattoo. Re-tattooing must reproduce the original tattoo that was placed 
in the animal’s ear at the time of official identification. (        ) 
 
 05. Records. All animals that have been re-identified must be reconciled to their original identification 
on the annual ISDA inventory form, due on Dec. 31st of each year.The accredited veterinarian or state or federal animal 
health official who supervises the reidentification must correlate the new identification with previous identification 
and record the ear tag or other identification numbers, the tattoo symbols and the owner’s name and address and submit 
the reidentification record to the Division within ten (10) days of the date of reidentification. (        ) 
 
032. -- 039.  (RESERVED) 
 
040. INSPECTIONS. 
To prevent the introduction and dissemination, or to control and eradicate diseases, state and federal animal health 
officials are authorized to inspect cervidae records, premises, facilities, and domestic cervidae to ensure compliance 
with the provisions of this chapter and other state or federal laws or rules applicable to domestic cervidae. State and 
federal animal health officials must comply with the operation’s biosecurity protocol so long as the protocol does not 
inhibit reasonable access to:(        )
  
 
 01. Entry. Enter and inspect, at reasonable times, the premises of domestic cervidae ranches and inspect 
domestic cervidae. (        ) 
 
 02. Access to Records. Review or copy, at reasonable times, any records that must be kept in 
accordance with these rules. (        ) 
 
041. -- 049.  (RESERVED) 
 
050. GENETICS. 
Domestic cervidae that have red deer genetic influence may not be imported into Idaho. Additionally, any domestic 
cervidae located in Idaho that are identified as having red deer genetic influence will be destroyed, removed from the 
state, or neutered. (        ) 
 
051. -- 059.  (RESERVED) 
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060. WILD CERVIDAE. 
Wild cervidae may not be confined, kept or held on a domestic cervidae ranch. (        ) 
 
 01. Duty of Ranch Owner. It is the duty of owners of all domestic cervidae ranches to take precautions, 
and to conduct periodic inspections, to ensure that wild cervidae are not located within the perimeter fence of any 
domestic cervidae ranch. (        ) 
 
 02. Notification of Administrator. All owners or operators of domestic cervidae ranches must notify 
the Administrator within twenty-four (24) hours of gaining knowledge of the presence of wild cervidae inside the 
perimeter fence of the domestic cervidae ranch. (        ) 
 
 03. Failure to Notify the Administrator. The failure of any owner or operator of a domestic cervidae 
ranch to notify the Administrator of the presence of wild cervidae within the perimeter fence of a domestic cervidae 
ranch is a violation of this chapter. (        ) 
 
 04. Idaho Department of Fish and Game. Upon receiving notification that wild cervidae are on a 
domestic cervidae ranch, the Administrator will notify the Idaho Department of Fish and Game. (        ) 
 
 05. Wild Ungulate Cooperative Herd Plan. The Idaho Department of Fish and Game will cooperate 
with ISDA and the owners or operators of domestic cervidae ranches where any wild cervidae or wild ungulates are 
present within the external perimeter fence of the domestic cervidae ranch to develop and implement a site specific 
written herd plan to address the disposition of the wild cervidae or wild ungulates. (        ) 
 
061. -- 069.  (RESERVED) 
 
070. SUPERVISION OF DOMESTIC CERVIDAE PROGRAM. 
A department veterinary medical officer will provide routine supervision of the domestic cervidae program. (        
) 
 
071. -- 079.  (RESERVED) 
 
080. Disposal Of Domestic Cervidae. 
All domestic cervidae carcasses and parts of carcasses not utilized for human consumption, except parts of carcasses 
utilized for taxidermy purposes, must be disposed of in compliance with IDAPA 02.04.17, “Rules Governing Dead 
Animal Movement And Disposal.” (        ) 
 
081. -- 089.  (RESERVED) 
 
090. FEES. 
 
 01. Annual Assessment Fee. A fee, not to exceed ten dollars ($10) per head per year on elk or three 
dollars ($3) per head per year on fallow deer and reindeer, is hereby assessed on all domestic cervidae in the state to 
cover the cost of administering the program covered in these rules. The fee includes all domestic cervidae present at 
the ranch as of December 31 and all domestic cervidae that die during the same calendar year. This fee is due January 
first of each year. The annual assessment fee may be reduced if program revenue accumulates to a balance of at least 
one hundred thousand dollars ($100,000) in excess of the projected annual cost of operating the program, as 
determined by the Department on July 1 of each year. (        ) 
 
 02. Import, Export, and Movement Fees. The fees imposed in Section 25-3708(2) through (4), Idaho 
Code, are due no later than December 31 of each year, but the Department requests all movement fees be submitted 
within five (5) business days of the movement of the domestic cervids. (        ) 
 
091. -- 099.  (RESERVED) 
 
100. DOMESTIC CERVIDAE RANCHES. 
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In order to prevent the introduction or dissemination of diseases, and to control or eradicate diseases, all domestic 
cervidae ranches must comply with the disease control, facility, and record keeping requirements and all other 
provisions of this chapter. (        ) 
 
 01. Each Premises. Each separate premises where domestic cervidae are kept or held must comply with 
all of the provisions of this chapter. (        ) 
 
 02. Vehicle Access. Domestic cervidae ranches must have motorized vehicle access to the restraining 
system on each premises, during the portion of the year that cervidae are held or kept on the premises, adequate to 
facilitate disease prevention and control as determined by the Administrator. (        ) 
 
 03. Premises Registration. Each premises where domestic cervidae are kept or held must be registered 
with the Division and assigned a unique, individual number approved by the Administrator. (        ) 
 
101. DOMESTIC CERVIDAE RANCH FACILITY REQUIREMENTS. 
Prior to populating the facility with domestic cervids, Aall domestic cervidae ranches are required to have facilities 
that include, but are not limited to, perimeter fence, restraining system, gathering system, water system, and if required, 
a quarantine facility. (        ) 
 
 01. Maintenance. All facilities must be maintained, at all times that domestic cervidae are present, to 
prevent the escape of domestic cervidae or ingress of wild cervidae. (        ) 
 
 02. Inspections. To ensure compliance with this chapter, state or federal animal health officials will 
inspect all premises where domestic cervidae are, or will be, possessed, controlled, harvested, propagated, held, or 
kept. (        ) 
 
 a. Each domestic cervidae ranch will be inspected no less than once every five (5) years. Domestic 
cervidae ranches may be inspected more frequently if requested by the owner or if specified in a ranch management 
plan. The Administrator may require additional facility inspections as necessary to aid in the prevention, control, or 
eradication of disease or to ensure compliance with the provisions of this chapter or other state or federal rules 
applicable to domestic cervidae. (        ) 
 
 b. All facilities relating to the handling or raising of domestic cervidae will be inspected. (        ) 
 
102. PERIMETER FENCE REQUIREMENTS. 
A perimeter fence, completely enclosing the domestic cervidae ranch to be constructed of high-tensile, non-slip woven 
wire or other fencing material approved by the Administrator. (        ) 
 
 01. Elk and Fallow Deer. For elk and fallow deer, the fence must be a minimum of eight (8) feet in 
height for its entire length at all times. (        ) 
 
 02. Reindeer. For reindeer, the fences constructed and approved prior to 2021 must be at least six (6) 
feet in height for its entire length at all times.  All reindeer fences constructed and approved in 2021 or later must be 
at least eight (8) feet in height for its entire length at all times. (        ) 
 
 03. Wire. The top two (2) feet of each fence may be smooth, barbed or woven wire (at least twelve and 
one-half (12-1/2) gauge) with horizontal strands spaced not more than six (6) inches apart. (        ) 
 
 a. Wire must be placed on the animal side of the fence to prevent pushing the wire away from the 
posts.    (        ) 
 
 b. Wire must be attached to all posts at the top, bottom, and not more than eighteen (18) inches apart 
between the top and bottom of the wire. (        ) 
 
 04. Posts. Wooden posts used in the perimeter fence must be at least butt-end treated with a 
commercially available preservative and have a minimum of four (4) inch top for line posts and a minimum of five 
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(5) inch top for corner posts. Metal pipe posts must be a minimum of two and one-eighth (2-1/8) inches outside 
diameter with a three-sixteenths (3/16) inch wall thickness for line posts and two and seven-eighths (2-7/8) inches 
outside diameter with a seven thirty-seconds (7/32) inch wall thickness for corner posts. Posts must be spaced no more 
than twenty-four (24) feet apart, with stays, supports or braces as needed, and be placed in the ground a minimum of 
three (3) feet. (        ) 
 
 05. Gates. Each domestic cervidae ranch must have gates that prohibit the escape of domestic cervidae 
or the ingress of wild cervidae. (        ) 
 
 06. Fence Maintenance. Fences must be maintained, at all times that domestic cervidae are present, to 
prevent domestic cervidae from escaping or native wild cervidae from entering the enclosure. (        ) 
 
 07. Exceptions. The Administrator may grant exceptions to the specifications in Section 102 on a case 
specific basis. (        ) 
 
103. GATHERING AND RESTRAINING SYSTEM. 
Each domestic cervidae ranch must have a system for humanely and effectively gathering and restraining domestic 
cervidae for the purpose of inspecting, identifying, treating, or testing of animals by state or federal animal health 
officials.   (        ) 
 
 01. Gathering System. Each domestic cervidae ranch must have a system that facilitates the gathering 
of domestic cervidae so as to be able to move the domestic cervidae through the restraining system, at any time of the 
year that domestic cervidae are present. (        ) 
 
 02. Restraining System. A system approved by the Administrator, to immobilize domestic cervidae 
for the purpose of efficient, effective, and safe handling for inspecting, treating, vaccinating, or testing. (        ) 
 
 03. Exceptions. The Administrator may grant exceptions to the provisions of this section on a case 
specific basis. (        ) 
 
104. Water System. 
Each domestic cervidae ranch must have a water system adequate to supply the need of the cervidae herd. (        ) 
 
105. QUARANTINE FACILITY. 
If animals are to be imported onto the domestic cervidae ranch, a quarantine facility, approved by the Administrator, 
must be provided for holding animals until any disease retesting is accomplished or other requirements are met. 
   (        ) 
 
106. -- 199.  (RESERVED) 
 
200. RECORDS AND REPORTING. 
 
 01. Reports. Owners of domestic cervidae ranches must submit complete and accurate reports to the 
Administrator. Failure to submit complete and accurate reports within the designated time frames is a violation of this 
chapter. (        ) 
 
 02. Records. All owners of domestic cervidae ranches, during normal business hours, must present to 
state or federal animal health officials, for inspection, review, or copying, any cervidae records deemed necessary to 
ensure compliance with the provisions of this chapter. (        ) 
 
 03. Notification. State or federal animal health officials will attempt to notify the owners or operators 
of domestic cervidae ranches, and premises where records are kept prior to any inspections. (        ) 
 
 04. Emergencies. In the event of an emergency, as determined by the Administrator, the notification 
requirements of Section 200 may be waived. (        ) 
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201. ANNUAL INVENTORY REPORT. 
 
 01. Inventory Report. All owners of domestic cervidae ranches must submit annually, to the 
Administrator, a complete and accurate inventory and summary report form of all animals held no later than December 
31st of each year containing the following minimum information: (        ) 
 
 a. Name and address of the domestic cervidae ranch. (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 c. Date the inventory was completed. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae that was located on the 
domestic cervidae ranch during the year for which the report is being made, the following information must be 
provided: (        ) 
 
 a. All types of official and unofficial identification; (        ) 
 
 b. Species; (        ) 
 
 c. Sex; and (        ) 
 
 d. Age or year born. (        ) 
 
202. INVENTORY VERIFICATION. 
State or federal animal health officials will verify all domestic cervidae ranch inventories of animals held and 
individual animal identification annually. (        ) 
 
 01. Visible Identification. Individual animal identification verification may be accomplished by 
visually noting the unique official visible identification number or visually noting an unofficial visible identification 
number if the number is correlated with two (2) forms of official identification on the inventory submitted by the 
cervidae producer. The Administrator may, on a case by case basis, grant written permission for ranch specific unique 
bangle tags to be used for official identification. (        ) 
 
 02. Duty to Gather and Restrain. It is the duty of the owner of each domestic cervidae ranch to gather 
and restrain any domestic cervidae that state or federal animal health officials determine are not readily identifiable 
for inventory verification purposes. The Administrator determines the suitability of the restraint system. 
    (        ) 
 
203. Change Of Address. 
Owners of domestic cervidae ranches must notify the Division in writing within thirty (30) days of any change in the 
address of the owners of domestic cervidae, the owner of the domestic cervidae ranch, or the domestic cervidae ranch.
   (        ) 
 
204. ESCAPE OF DOMESTIC CERVIDAE. 
It is the duty of each owner or operator of a domestic cervidae ranch to take all reasonable actions to prevent the 
escape of domestic cervidae from a domestic cervidae ranch.  (        ) 
 
 01. Notification of Escape. When any domestic cervidae escape from a domestic cervidae ranch, the 
owner or operator of the domestic cervidae ranch must notify the Administrator by phone, facsimile, or other means 
approved by the administrator within twenty-four (24) hours of the discovery of the escape. (        ) 
 
 02. Duty to Retrieve Escaped Cervidae. It is the duty of each owner or operator of a domestic cervidae 
ranch to retrieve or otherwise bring under control all domestic cervidae that escape from a domestic cervidae ranch. 
 (        ) 
 

Commented [DSL33]: Mandated in statute. 25‐3703 

Commented [DSL34]: Mandated in statute. 25‐3705A 



 

Section 000  Page 15 020419 Domestic Cervidae Strawman 04.14.21  

 03. Fish and Game. The Administrator will notify the Idaho Department of Fish and Game of each 
escape.   (        ) 
 
 04. Sheriff and State Brand Inspector. When domestic cervidae escape from a domestic cervidae 
ranch and the owner or operator is unable to retrieve the animals within twenty-four (24) hours, the Administrator 
may notify the county sheriff or the state brand inspector of the escape pursuant to Title 25, Chapter 23, Idaho Code. 
   (        ) 
 
 05. Capture. In the event that the owner or operator of a domestic cervidae ranch is unable to retrieve 
escaped domestic cervidae in a timely manner, as determined by the Administrator, the Administrator may effectuate 
the capture of the escaped domestic cervidae to ensure the health of Idaho’s livestock and wild cervidae populations. 
 (        ) 
 
 06. Failure to Notify. Failure of any owner or operator of a domestic cervidae ranch to notify the 
Administrator within twenty-four (24) hours of the discovery of an escape of domestic cervidae is a violation of this 
chapter. (        ) 
 
 07. Taking of Escaped Domestic Cervidae. A licensed hunter may legally take domestic cervidae that 
have escaped from a domestic cervidae ranch only under the following conditions: (        ) 
 
 a. The domestic cervidae has escaped and has not been in the control of the owner or operator of the 
domestic cervidae ranch for more than seven (7) days; and (        ) 
 
 b. The hunter is licensed and in compliance with all the provisions of the Idaho Department of Fish 
and Game rules and code. (        ) 
 
205. NOTICE OF DEATH OF DOMESTIC CERVIDAE. 
Notice of death of domestic cervidae twelve (12) months or older and all domestic cervidae officially identified and 
inventoried that died on a ranch or at an approved slaughter or custom exempt slaughter establishment must be 
submitted by the owner or operator to the division on a report approved by the Administrator:(        )All domestic 
cervidae that die on a ranch or are sent to slaughter must be reported to the Department except for calves that died 
prior to being reported on an annual inventory.   
 
 01. Submission of Death Certificates. A complete and accurate copy of all CWD sample submission 
forms/death certificates must be submitted to the division on a form approved by the Administrator by regular mail, 
facsimile, electronic mail, or by other means as approved by the Administrator within ten (10) business days of when 
the owner or operator knew or reasonably should have known of the death. no later than Dec. 31st in the year the 
animal died. The CWD sample submission form/death certificate must contain the following minimum information: (        
) 
 
 a. Name and address of the domestic cervidae ranch; and (        ) 
 
 b. Name and address of the owner of the domestic cervidae ranch. (        ) 
 
 02. Individual Domestic Cervidae. For each individual domestic cervidae death, the following 
minimum information must be provided: (        ) 
 
 a. All individual identification numbers; (        ) 
 
 b. Sex; (        ) 
 
 c. Age or year born; (        ) 
 
 d. Date and time of death; (        ) 
 
 e. Cause of death; (        ) 
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 f. Specify animals submitted for CWD testing; and (        ) 
 
 g. Dated signature. (        ) 
 
206. (RESERVED) 
 
207. Notification Of Exposure To Disease. 
Any owner, operator, veterinarian practicing in Idaho, laboratory conducting cervidae testing, or any other person who 
has reason to believe that domestic cervidae are exposed to or infected with a dangerous or reportable disease or 
parasite must notify the Division immediately. (        ) 
 
208. INTRASTATE MOVEMENT CERTIFICATE. 
All owners of domestic cervidae ranches who move cervidae, from one premises to another, including movement from 
one (1) premises to another premises owned, operated, leased, or controlled by the owner, within the state of Idaho 
must submit, to the Administrator, a complete and accurate intrastate movement certificate signed by the owner, within 
ten (10) business days of the movementno later than Dec 31st in the year the movement occurred. The Administrator 
will provide blank intrastate movement certificates to the owners of domestic cervidae ranches upon request. (        
) 
 
209. RANCH MANAGEMENT PLAN. 
 
 01. Voluntary Ranch Management Plan. A domestic cervidae ranch may apply, on a form prescribed 
by the Administrator, to enter into a voluntary ranch management plan. The ranch management plan will be developed 
cooperatively by the owner or authorized agent and the Administrator. For the ranch management plan, the 
Administrator will conduct a risk assessment considering the factors in Subsection 209.03. A voluntary ranch 
management plan may, notwithstanding other rule requirements to the contrary, establish inventory verification 
requirements and CWD sampling requirements specific for a domestic cervidae ranch. Failure to adhere to an approved 
voluntary ranch management plan is a violation of these rules. (        ) 
 
 02. Mandatory Ranch Management Plan. Domestic cervidae ranches are required to develop and 
implement an approved ranch management plan if the ranch is found in violation of Sections 060, 204 or 500 of these 
rules. The ranch management plan must be completed and implemented within six (6) months of the disposition of 
the violation. For the ranch management plan, the Administrator will conduct a risk assessment considering the factors 
in Subsection 209.03. Failure to comply with the mandatory ranch management plan is a violation of these rules.  (        
) 
 
 03. Risk Assessment for Ranch Management Plans. The Administrator will conduct a risk 
assessment for each ranch management plan. A ranch management plan will not include a double fencing requirement 
but may require that double gates be installed. The Administrator will consider the following factors when conducting 
a risk assessment at a domestic cervidae ranch: (        ) 
 
 a. Risk of egress. The risk of egress may be evaluated based on, but not limited to, history of domestic 
cervidae escape during the previous five (5) years, recovery rate of escaped domestic cervidae, length of time domestic 
cervidae were outside of the perimeter fence, annual average precipitation, topography, altitude and tree density. 
 (        ) 
 
 b. Risk of ingress. The risk of ingress may be evaluated on, but not limited to, history of ingress during 
the previous five (5) years, annual average precipitation, topography, altitude, tree density and proximity to wildlife 
migration corridors. (        ) 
 
 c. Compliance with CWD sample submission. The Administrator may, based on a risk assessment of 
the facility, adjust the number of tissue sample submissions required under this rule. The adjustment will be based on, 
but not limited to, the following: (        ) 
 
 i. Whether the domestic cervidae on the ranch have commingled with any domestic cervids of 
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unknown CWD status. (        ) 
 
 ii. Whether the domestic cervidae ranch has been in compliance with all requirements of Title 25, 
Chapter 35, Idaho Code, and these rules. (        ) 
 
 iii. Whether the domestic cervidae ranch has had documented cases of ingress of wild cervids or egress 
of domestic cervidae within the eighteen (18) months prior to the risk assessment. (        ) 
 
210. -- 249.  (RESERVED) 
 
250. INTRASTATE MOVEMENT OF DOMESTIC CERVIDAE. 
All live domestic cervidae moving from one premises to another premises within the state of Idaho must be officially 
identified, except calves during the year of birth accompanying their dam, and accompanied by: (        ) 
 
 01. TB Test. An official negative test for tuberculosis of all cervidae over twelve (12) months of age, 
conducted within the last ninety (90) days, or written permission from the Administrator, except: (        ) 
 
 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot; or (        ) 
 
 c. Those domestic cervidae moving from one premises to another premises owned, operated, leased, 
or controlled by the same person. (        ) 
 
 02. Intrastate Movement Certificate. All intrastate movements of live domestic cervidae, including 
movement from one premises to another premises owned, operated, leased, or controlled by the same person, must be 
reported to ISDA on the annual inventory form, due Dec. 31st in the year the movement occurred. accompanied by a 
complete and accurate intrastate movement certificate, which has been signed by the owner or operator of the domestic 
cervidae ranch where the movement originates and includes a statement of the CWD and TB status of the cervidae. (        
) 
 
 03. Movement of Cervidae Between Accredited AZA or USDA Licensed Facilities. Movement of 
cervidae between accredited AZA and USDA licensed facilities is exempt from the requirements of this chapter. All 
other movement from AZA accredited or USDA licensed facilities must comply fully with all of the provisions of this 
chapter. (        ) 
 
251. -- 299.  (RESERVED) 
 
300. DISEASE CONTROL. 
The Administrator may require domestic cervidae in the state to be tested for brucellosis (Brucella abortus or Brucella 
suis), tuberculosis (Mycobacterium bovis), meningeal worm (Parelaphostrongylus tenuis), muscle worm 
(Elaphostrongylus cervus), CWD or for other diseases or parasites determined to pose a risk to other domestic 
cervidae, livestock, or wildlife. (        ) 
 
301. DUTY TO RESTRAIN. 
It is the duty of the owner of each domestic cervidae ranch to gather and restrain domestic cervidae for testing when 
directed to do so in writing by the Administrator. The Administrator determines the suitability of the restraint system.
   (        ) 
 
302. TESTING METHODS. 
The Administrator determines appropriate testing procedures and methods. (        ) 
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303. TESTING, TREATMENT, QUARANTINE, OR DISPOSAL REQUIRED. 
The Administrator determines when testing, treatment, quarantine, or disposal of domestic cervidae is required at any 
domestic cervidae ranch pursuant to Title 25, Chapters 2, 3, 4, 6, and 37, Idaho Code. If the Administrator determines 
that testing, treatment, quarantine, disposal of domestic cervidae, or cleaning or disinfection of premises is required, 
a written order will be issued to the owner describing the procedure to be followed and the time period for carrying 
out such actions. (        ) 
 
304. QUARANTINES. 
All domestic cervidae animals or herds that are determined to be exposed to, or infected with, any disease that 
constitutes an emergency, as provided in Title 25, Chapter 2, Idaho Code, will be quarantined. (        ) 
 
 01. Infected Herds. Infected herds or animals must remain under quarantine until such time that the 
herd has been completely depopulated and the premises has been cleaned and disinfected as provided by the 
Administrator, or the provisions for release of a quarantine established in these rules have been met. (        ) 
 
 02. Exposed Herds. The quarantine for exposed herds or animals may take the form of a hold-order 
which remains in effect until the exposed animals have been tested and the provisions for release of a quarantine as 
established in these rules have been met. (        ) 
 
 03. Validity of Quarantine. The quarantine is valid whether or not acknowledged by signature of the 
owner. (        ) 
 
305. DECLARATION OF ANIMAL HEALTH EMERGENCY. 
The Director is authorized to declare an animal health emergency. (        ) 
 
 01. Condemnation of Animals. In the event that the Director determines that an emergency exists, 
animals that are found to be infected, or affected with, or exposed to an animal health emergency disease may be 
condemned and destroyed. (        ) 
 
 02. Indemnity. Any indemnity is paid in accordance with Sections 25-212 and 25-213, Idaho Code. 
 (        ) 
 
 03. Notification to Administrator. Every owner of cervidae, every breeder or dealer in cervidae, every 
veterinarian, and anyone bringing cervidae into this state who observes the appearance of, or signs of any disease or 
diseases, or who has knowledge of exposure of the cervidae to diseases that constitute an emergency must give 
immediate notice to the Administrator by telephone, facsimile, or other means as approved by the Administrator. 
 (        ) 
 
 04. Failure to Notify. Any owner of cervidae who fails to report as herein provided forfeits all claims 
for indemnity for animals condemned and slaughtered or destroyed on account of the animal health emergency. 
 (        ) 
 
306. -- 399.  (RESERVED) 
 
400. Brucellosis. 
Owners of domestic cervidae ranches must comply with the provisions of IDAPA 02.04.20, “Rules Governing 
Brucellosis,” that apply to domestic cervidae. (        ) 
 
401. -- 449.  (RESERVED) 
 
450. TUBERCULOSIS. 
 
 01. Change of Ownership. All domestic cervidae that are sold, or are in any way transferred from one 
person to another person in Idaho are required to be tested negative for TB within ninety (90) days prior to the change 
of ownership or transfer, except: (        ) 
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 a. Animals originating from an accredited, qualified or monitored herd, as described in “Bovine 
Tuberculosis Eradication, Uniform Methods and Rules,” effective January 1, 2005, if they are accompanied by a 
certificate signed by an accredited veterinarian or the Administrator stating such domestic cervidae have originated 
directly from such herd; or (        ) 
 
 b. Those domestic cervidae consigned directly to an approved slaughter establishment or domestic 
cervidae approved feedlot. (        ) 
 
 c. The Administrator, following an evaluation, may grant exceptions to the provisions of this Section 
on a case-by-case basis. (        ) 
 
 02. Rules and UM&R. Owners of domestic cervidae ranches must comply with the provisions of 
IDAPA 02.04.03, “Rules Governing Animal Industry,” that apply to domestic cervidae, and the Bovine Tuberculosis 
Eradication, UM&R, Effective January 1, 2005. (        ) 
 
451. -- 499.  (RESERVED) 
 
500. SURVEILLANCE FOR CWD. 
 
 01. Slaughter Surveillance. Brain tissue from no less than ten percent (10%) of all  domestic 
cervidaeelk and reindeer  sixteen (16) months of age or older that are slaughtered at approved slaughter 
establishments or custom exempt slaughter establishments must be submitted annually by the owner of the slaughtered 
cervidae to official laboratories to be tested or examined for CWD as provided for in these rules. If ten (10) or less 
cervids on a domestic cervidae ranch are slaughtered in a calendar year, at least one (1) testable brain sample must be 
submitted to meet the annual CWD surveillance requirement. Tissues samples submitted to an official laboratory that 
are untestable or are given an indeterminate test result do not count towards the tissue submission requirement. (        
) 
 
 02. Domestic Cervidae Ranches SurveillanceReceiving No Imports or Transfers. Brain tissue from 
no less than ten percent (10%) of all domestic cervidae elk and reindeer sixteen (16) months of age or older that are 
harvested on domestic cervidae ranches must be submitted for CWD testing annually. If ten (10) or less cervids on a 
domestic cervidae ranch are harvested in a calendar year, at least one (1) testable brain sample must be submitted to 
meet the annual CWD surveillance requirement. In addition to the tissue samples from the harvested domestic 
cervidae, brain tissue from one hundred percent (100%) of all domestic cervidae sixteen (16) months of age or older 
that die for any reason other than being harvested must also be submitted for CWD testing annually. Reindeer and 
fallow Fallow deer are exempt from CWD testing. unless the reindeer and fallow deer are part of a CWD positive, 
exposed, trace, source, or suspect herd or part of an elk herd. The owner or operator of the domestic cervidae ranch 
must submit all tissue samples to an official laboratory to be tested for CWD, as provided for in these rules. Tissues 
samples submitted to an official laboratory that are untestable or are given an indeterminate test result do not count 
towards the tissue submission requirement. In the event a domestic cervidae ranch cannot submit a testable brain 
sample, the domestic cervidae ranch must submit a CWD Sample Submission Waiver Request within ten (10) business 
days of determining that a testable brain sample cannot be submitted. (        ) 
 
 03. Ranches Receiving Imports or Transfers. Brain tissue from one hundred percent (100%) of all 
domestic elk and reindeer sixteen (16) months of age or older that die for any reason on a facility that receives imported 
or transferred cervids must be submitted for CWD testing for no less than sixty (60) months following the most recent 
date of import or transfer. Fallow deer are exempt from CWD testing. The owner or operator of the domestic cervidae 
ranch must submit all tissue samples to an official laboratory to be tested for CWD, as provided for in these rules. 
Tissues samples submitted to an official laboratory that are untestable or are given an indeterminate test result do not 
count towards the tissue submission requirement. 
 
501. COLLECTION OF SAMPLES FOR CWD TESTING. 
Only accredited veterinarians, state and federal animal health officials, and other persons, approved by the 
Administrator, may collect brain or other tissue samples for CWD testing. Samples must be collected immediately 
upon discovery of the death of a domestic cervid. (        ) 
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 01. Brain Samples. Only persons trained by state or federal animal health officials, and approved by 
the Administrator, may remove the obex portion of the brainstem for submission as the sample for CWD testing. 
   (        ) 
 
 02. Submission of Head. Only persons trained by state or federal animal health officials, and approved 
by the Administrator, may submit a head with the official identification attached to the head as the sample for CWD 
testing. (        ) 
 
 03. Handling of Samples. All CWD samples must be handled in a manner that prevents degradation of 
the sample. (        ) 
 
 04. Sample Submission Time. Fresh samples for CWD testing must be submitted, to an approved 
laboratory, within seventy-two (72) hours of the date of collection. Formalin preserved samples must be submitted, to 
an approved laboratory, within ten (10) business days of the date of collection. (        ) 
 
 05. Non-Testable or Samples That Do not Contain Appropriate Tissues. The Administrator may 
conduct an investigation to determine if a domestic cervidae ranch is complying with the provisions of Section 500 if:
  (        )
    
 
 a. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which are 
non-testable; or  (        ) 
 
 b. The owner or operator of a domestic cervidae ranch submits samples for CWD testing that do not 
contain the obex portion of the brainstem or other appropriate tissues, if available, for CWD testing. (        ) 
 
 c. The owner or operator of a domestic cervidae ranch submits samples for CWD testing which cannot 
be identified to the animal of origin. (        ) 
 
 06. Failure to Meet Annual CWD Tissue Submission Requirement. An owner or operator of a 
domestic cervidae ranch who fails to submit samples for CWD testing or who fails to meet the annual tissue submission 
requirements of this chapter, or both, is in violation of these rules, except the Administrator may approve, in writing, 
a variance from sample submission requirements on a case specific basis. (        ) 
 
502. OFFICIAL CWD TESTS. 
 
 01. Official Tests. Official tests for CWD, approved by the Administrator, include: (        ) 
 
 a. HistopathologyEnzyme Linked Immunosorbent Assay (ELISA); (        ) 
 
 b. Immunohistochemistry; (        ) 
 
 c. Western Blot; (        ) 
 
 d. Negative Stain Electron Microscopy; (        ) 
 
 e. Bioassay; and (        ) 
 
 02. Other Scientifically Validated Test. The Administrator may approve other scientifically validated 
laboratory or diagnostic tests to confirm a diagnosis of CWD. (        ) 
 
503. CWD STATUS. 
CWD status is validated pursuant to the Federal CWD Herd Certification program standards.based on the number of 
years that a herd of domestic cervidae has been determined to be in compliance with the provisions of this chapter, 
during which there is no evidence of CWD in the herd. (        ) 
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 01. Status Review. The Administrator will review the CWD status of each domestic cervidae herd 
located in Idaho on at least an annual basis. (        ) 
 
 02. Status Date. The status date is the date that the Administrator approves a change in the CWD status 
of a domestic cervidae herd in Idaho. (        ) 
 
 03. Cervidae of Lesser Status. If a herd of domestic cervidae has contact with cervidae of a lesser 
status, the status of the herd with the higher status will be lowered to the status of the cervidae with the lesser status. 
    (        ) 
 
 04. Change of Ownership. A herd’s status may remain with the herd when a change of ownership, 
management or premises occurs, if there is no contact with cervidae of lesser status, and no previous history of CWD 
on the premises. (        ) 
 
 05. Contact with CWD Positive Animals. Any herd of domestic cervidae that has contact with CWD 
positive or exposed animals may have its status reduced or removed. (        ) 
 
504. INVESTIGATION OF CWD. 
An epidemiological investigation will be conducted on all CWD positive, suspect, and exposed animals and herds, 
herds of origin, source herds, all adjacent herds, and all trace herds as determined by the Administrator. (        ) 
 
 01. Quarantine. All positive, suspect, and exposed herds or animals, herds of origin, adjacent herds, 
and herds having contact with positive or exposed animals must be quarantined; and (        ) 
 
 02. Identification. CWD suspect and exposed animals must be identified and remain on the premises 
where they are found until they have met the provisions for release of quarantine established in this chapter, are 
destroyed and disposed of as directed by the Administrator, or are moved at the Administrator’s direction on a 
restricted movement permit. (        ) 
 
505. DURATION OF CWD QUARANTINE. 
Quarantines imposed because of CWD in accordance with this chapter remain in effect until one (1) of the following 
criteria are met:  (        ) 
 
 01. CWD Positive Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after five (5) years of compliance with an individual herd CWD plan and all 
provisions of these rules, during which there was no evidence of CWD. (        )  
 
 02. CWD Suspect Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 03. Source Herds and Herds of Origin. The quarantine may be released after a minimum of five (5) 
years of compliance with an individual CWD herd plan and all provisions of these rules and during which there was 
no evidence of CWD, or an epidemiologic investigation determines that there is no evidence CWD exists in the herd 
and that the herd is not the source of infection as determined by the Administrator. (        ) 
 
 04. Exposed Herds. The quarantine may be released after the herd is completely depopulated as 
provided in Subsection 505.07, or after a minimum of five (5) years of compliance with an individual CWD herd plan 
and all provisions of these rules and during which there was no evidence of CWD, or an epidemiologic investigation 
determines that there is no evidence CWD exists in the herd as determined by the Administrator. (        ) 
 
 05.  Adjacent Herds. The quarantine may be released when directed by the Administrator based upon 
an epidemiological investigation and in consultation with the designated epidemiologist. (        ) 
 
 06. Fencing Requirements. Any owner of a domestic cervidae ranch who chooses to remain under 
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quarantine for five (5) years must construct a second perimeter fence that meets the requirements for perimeter fence, 
as provided in Section 102, such that no domestic cervidae on the domestic cervidae ranch can get within ten (10) feet 
of the original exterior perimeter fence or as approved by the Administrator. (        ) 
 
 07. Complete Depopulation. The quarantine may be released after: (        ) 
 
 a. Complete depopulation of all cervidae on the premises as directed by the Administrator; and 
   (        ) 
 
 b. The premises have been free of all livestock as specified in an individual CWD herd plan approved 
by the Administrator; and (        ) 
 
 c. The soil and facilities have been cleaned, treated, decontaminated, or disinfected as directed by the 
Administrator.  (        ) 
 
 08. Disposal of Positive or Exposed Cervidae. All CWD positive or exposed domestic cervidae must 
be disposed of as directed by the Administrator. (        ) 
 
506. Cleaning, Treating, Decontaminating, Or Disinfecting. 
Premises must be cleaned, treated, decontaminated, or disinfected under state or federal supervision as directed by the 
Administrator within fifteen (15) days after CWD positive or suspect animals have been removed.  (        ) 
 
 01. Exemptions. The Administrator may authorize, in writing, an exemption from cleaning, treating, 
decontaminating, or disinfection requirements on a case-by-case basis. (        ) 
 
 02. Extension of Time. The Administrator may authorize, in writing, an extension of time for cleaning 
and disinfection under extenuating circumstances. (        ) 
 
 03. Requests for Extensions or Exemptions. The owner of the contaminated facility must submit 
requests for extensions or exemptions to the Administrator in writing. (        ) 
 
507. -- 999.  (RESERVED) 

Commented [DSL45]: Redundant.    25‐218 & 
02.04.03.590‐1 
 


	692e238e-c371-473c-9924-be5de13f2b59.pdf
	MATERIALS AND METHODS
	Study populations.
	Tissue collection and processing.
	RAMALT biopsy specimen, RLN tissue, and brainstem/obex tissue IHC analysis.
	RT-QuIC preparation and procedure.
	Correlation of RT-QuIC results with PrPCWD IHC analysis, obex scoring, and the PRNP genotype.

	RESULTS
	CWD-positive population data and IHC analyses.
	RT-QuIC analysis of RAMALT biopsy specimens.
	RT-QuIC analysis of nasal brush samples.
	Correlation of RT-QuIC results with RAMALT, RLN, and obex IHC analysis results; obex scores; and PRNP genotypes.

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES

	796e8398-2669-47ee-82f6-831b9dc21a68.pdf
	A phylogenetic comparison of red deer and wapiti using mitochondrial DNA
	Abstract


	9c099d16-532c-4cf3-b5bc-876a740ebc85.pdf
	Expert Scientific Panel on Chronic Wasting Disease
	
	Authors

	Expert Report Final

	ab1e7ccd-738b-4eac-bb07-871cf433de78.pdf
	Modifying Elk (Cervus elaphus) Behavior With Electric Fencing at Established Fence-Lines to Reduce Disease Transmission Potential
	

	Modifying elk (Cervus elaphus) behavior with electric fencing at established fencelines to reduce disease transmission potential

	72523939-9678-4df3-9639-6d7d6cc1d5ce.pdf
	A phylogenetic comparison of red deer and wapiti using mitochondrial DNA
	Abstract


	b390775d-58ca-4c4a-a3e5-21b8ab37121a.pdf
	Sheet1

	d948760f-1733-4b93-9814-cf479f94c4fd.pdf
	Sheet1

	125d5dd0-7609-4159-b61f-f9a7d0538dbc.pdf
	aep-cwd-wild-cervids-alberta-2019-surveillance-season-map.pdf
	aep-cwd-wild-cervids-alberta-2020-surveillance-season-map.pdf

	6c35ec16-e939-4a8a-bcd7-0549097656c0.pdf
	Sheet1


	Text6:     This article is a U.S. government work, and is not subject to copyright in the United States.


