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Introductions

In 2013, the Idaho State Department of Agriculture (ISDA) conducted a pesticide residue monitoring program at three
locations on the Lower Boise River and three tributaries/drainages to the Lower Boise River (Figurel). The three loca-
tions on the Lower Boise River were at Parma (LBR-1), Notus (LBR-2) and Middleton (LBR-3) bridges. The three tribu-
taries/drainages were Dixie Slough (DS-1) at Boise River Road, Conway Gulch (CG-1) at 3rd Street in Notus, and Ma-
son Creek (MC-1) at Polk Street in Caldwell. The Lower Boise River monitoring started on April 18, 2013, which in-
cluded Mason Creek, but the tributary/drainage monitoring on Conway Gulch and Dixie Slough did not get started until
May 15, 2013. Samples were collected at all sites through September 18, 2013. The samples were shipped to and ana-
lyzed by the University of Idaho Analytical Science Laboratory (ASL), located in Moscow, Idaho.
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Figure 1. Monitoring sites Lower Boise River, Conway Gulch, Dixie Slough, and Mason Creek.

Results

There were a total of 28 pesticide compounds identified (all locations combined) during this study. They consisted of 18
herbicides, seven insecticides, two fungicides, and one degradate of atrazine (desethyl atrazine). For all of the monitor-
ing sites there were a total of 441 pesticide detections which consisted of 351 herbicides, 37 insecticides, 49 were the
degradate of atrazine (desethyl atrazine), and three were fungicides. The pesticides with the highest number of detections
were the herbicides 2,4-D with 55 followed by the atrazine degradate (desethyl atrazine ) 50, bromacil 44, terbacil 44,
and pendimethalin 43. The organophosphate insecticides chlorpyrifos had 16 detections and ethoprop had 15 (Table 1).



Table 1. Pesticide name, type, trade names, and number of detections.

Pesticide Type *Trade Name | # Detects Pesticide Type |*Trade Name| # Detects
2,4-D H Curtail 50 EPTC H Eptam 3
acephate I Orthene 1 ethoprop I Mocap 6
atrazine H Aatrex 21 hexazinone H Velpar 24
alachlor H Bronco 1 malathion I Cythion 3
azoxystrobin F Heritage 2 MCPA H Banlene 9
bifenthrin I Capture 5 methomyl I Lannate
bromacil H Krovar 50 metolachlor H Dual 19
bromoxynil H Buctril 15 metribuzin H Sencore 14
chlorothalonil F Bravo 2 oxamyl I Blade 1
chlorpyrifos I Lorsban 11 oxyfluorfen H Goal 4
dacthal H Dacthal W-75 4 pendimethalin H Prowl 27
desethyl atrazine D — 75 prometon H Pramitol
dicamba H Banvel 6 simazine H Simadex
diuron H Karmex 21 terbacil H Sinbar 18
H = herbicides, I = insecticides, D = degradate of atrazine, F = fungicide * Other Trade Names may apply

MC-1 had the largest number of detections (114) with 94 herbicide, 10 insecticide, 10 degradate of atrazine, and two
fungicides. LBR-2 (at Notus) had the second highest detections (94) with 73 herbicides, 10 insecticides, and 11 degra-
date of atrazine (Figure 2).
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Figure 2. Sample locations and number and type of pesticides detected.



Pesticides of Concern

ISDA defines a pesticide of concern (POC) as any pesticide that is detected at a concentration that is greater than or equal
to fifty percent (=50%) of an established Environmental Protection Agency (EPA) Aquatic Life Benchmark. These bench-
marks are developed for acute and chronic effects on fish, aquatic invertebrates, and acute effects on vascular and nonvas-
cular plants. Acute toxicity of a pesticide refers to the effects from a single dose or repeated exposure over a short period of
time (i.e. a few hours or a day). Chronic toxicity is the ability of a substance to cause adverse health effects resulting from
long-term or repeated low levels of exposure.

There were POC detections at all of the monitoring stations during this study (Table 2). All of the POCs were insecticides
with two organophosphate insecticides, chlorpyrifos and malathion, and one pyrethroid insecticide bifenthrin (Table 2).
Chlorpyrifos and bifenthrin are listed as a restricted use pesticide (RUP) which requires a licensed applicator. Both
chlorpyrifos and bifenthrin have a high affinity to soil and often migrate off-site during soil erosion caused by irrigation or
rain events. Malathion is a general use pesticide (GUP) and has a moderate affinity for soil but can also become soluble in
water and migrate off-site within the water column. Chlorpyrifos and bifenthrin can be toxic to freshwater fish and are both
highly toxic to aquatic invertebrates. Malathion can be moderately toxic to fresh water fish but can be highly toxic to aquat-
ic invertebrates. The LBR-2 site (Notus) had the greatest number of insecticide detections with six chlorpyrifos and one
malathion detection followed by MC-1 with five chlorpyrifos detection and one malathion (Table 2).

Table 2. Pesticides of Concern, numbers in red, under the concentration column, are considered a POC by ISDA.
Other red values are EPA Aquatic Benchmarks for acute and chronic levels for fish, invertebrates, vascular and

nonvascular plants.
Fish Fish | Inverts | Inverts | Nonvascular | Vascular
Site Date POC LITE R Acute [Chronic| Acute | Chronic Acute Acute
ug/L ug/L ug/L ug/L ug/L ug/L ug/L
LBR-1  5/29/2013 bifenthrin 0.051 0.075 0.04 0.8 0.0013 — —
DS-1 5/29/2013 bifenthrin 0.044 0.075 0.04 0.8 0.0013 — —
LBR-2  4/18/2013  chlorpyrifos 0.029 0.9 0.57 0.05 0.04 140 —
5/1/2013 chlorpyrifos 0.042 0.9 0.57 0.05 0.04 140 —
5/15/2013  chlorpyrifos 0.032 0.9 0.57 0.05 0.04 140 —
6/12/2013  chlorpyrifos 0.026 0.9 0.57 0.05 0.04 140 —
6/26/2013 malathion 0.061 16.4 8.6 0.3 0.035 2,400 —
7/10/2013  chlorpyrifos 0.031 0.9 0.57 0.05 0.04 140 —
7/24/2013  chlorpyrifos 0.029 0.9 0.57 0.05 0.04 140 —
CG-1 7/10/2013  chlorpyrifos 0.031 0.9 0.57 0.05 0.04 140 —
7/24/2013  chlorpyrifos 0.032 0.9 0.57 0.05 0.04 140 —
8/7/2013 chlorpyrifos 0.025 0.9 0.57 0.05 0.04 140 —
MC-1 4/18/2013  chlorpyrifos 0.033 0.9 0.57 0.05 0.04 140 —
5/1/2013 chlorpyrifos 0.033 0.9 0.57 0.05 0.04 140 —
6/26/2013 malathion 0.12 16.4 8.6 0.3 0.035 2,400 —
7/24/2013  chlorpyrifos 0.085 0.9 0.57 0.05 0.04 140 —
8/7/2013 chlorpyrifos 0.044 0.9 0.57 0.05 0.04 140 —
8/21/2013  chlorpyrifos 0.029 0.9 0.57 0.05 0.04 140 —
LBR-3  7/24/2013  chlorpyrifos 0.039 0.9 0.57 0.05 0.04 140 —
8/7/2013 chlorpyrifos 0.028 0.9 0.57 0.05 0.04 140 —
Conclusions

During this project there were a total of 28 pesticide compounds identified. They consisted of 18 herbicides, seven insecti-
cides, two fungicides, and one degradate of atrazine (desethyl atrazine). For this entire project there were 441 pesticide de-
tections which consisted of 351 herbicide, 37 insecticide, 49 degradate of atrazine, and three fungicide detections. For the
Lower Boise sites, the furthest upstream site LBR-3 (Middleton) had the lowest number of detections (37), followed by
LBR-2 (Notus) with 94 and the furthest downstream site LBR-1 (Parma) with 74. LBR-2 had the greatest number of POC
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detections with six, while LBR-3 had two and LBR-1 had one POC detection. Mason Creek (MC-1) is a major tributary
and enters the Lower Boise River upstream of LBR-2 (Notus). MC-1 had a total of six POC detections, Conway Gulch
(CG-1) had three and Dixie Slough (DS-1) had one. Both CG-1 and DS-1 enter the Lower Boise River downstream of
LBR-2. The POC discrepancy between LBR-2 (six) and LBR-1 (one) can probably be attributed to the numerous out-
flows (diversions and canals) and several inflows that are located between LBR-2 and LBR-1.

With the exception of LBR-1 and DS-1 chlorpyrifos was detected at all of the remaining sites. Chlorpyrifos is a organo-
phoshate restricted use insecticide, it is hydrophobic and adheres strongly to soils and suspended sediment. Chlorpyrifos
is moderately persistent in soil with a half-life between 60 and 120 days, but can range from two weeks to over one year,
depending on soil type. Transport is primarily through erosional activities that occur during irrigation or rainfall.
Chlorpyrifos has been proven to be moderately toxic to freshwater fish and highly toxic to aquatic invertebrates. The
numerous detections of chlorpyrifos could lead to chronic conditions, within the Lower Boise River and certain tributar-
ies, for aquatic species.

Recommendations

The following items are several precautions that can be taken when applying pesticides:

= Read and follow Label Directions-Always follow label directions for water quality protection.

= Conduct maintenance and calibration of application equipment, match application rates to pest problem.

= Implementation of management strategies-Field scouting, evaluation of pest control needs, selection of proper pesti-
cide, irrigation management, etc.

= Implement BMPs, including conservation buffers, vegetative filter strips, sediment basins, and pump back systems.

U

Avoid runoff due to weather events, excessive irrigation and check the forecast prior to pesticide applications.

= Avoid overspray and drift, do not mix and load near water.
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