Dangers of Pesticides In the Lower Clackamas River Watershed
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Abstract

This study focused on the Lower Clackamas River Watershed and what, if
any, Impact that pesticides used for agricultural purposes have on aquatic
and human life. Because salmon are an important part of the aquatic
ecosystem of the Clackamas River Watershed, we included the potential
effects of pesticides on salmon. We examined the pesticides that have been
found in samples by the Oregon Department of Environmental Quality (DEQ)

/" Materials & Methodologies

The datasets used were: a 10 meter DEM, slope and hillshade rasters, a Forest
Service boundary for Mt. Hood National Forest, Warm Springs Indian
Reservation boundary, boundaries for Marion and Clackamas counties, US
Census Bureau 2010 census, which was clipped to the Clackamas River
Watershed, taxlot boundaries, roads, rivers, streams, major water bodies,
wetlands, place names and annotation, soils and geology, a raster land use

Pesticide Results

The maps below shows the results from the tested watershed areas of North Fork Deep Creek, Noyer Creek, Rock
Creek, and Sieben Creek during the periods of April to November 2013, and April to October 2014. The results are
based on the pesticides that had a 75% or more detection frequency which are:

1) 2.6-Dichlorobenzamide (2,6-D and Dichlobenil) — Brands: BAM, Barrier — used for: orchards, nurseries, woody
shrubs and forests.

2) Aminomethylphosphonic Acid — (AMPA and Glyphosate) — Brands: Roundup, Rodeo, Accord — used for: broad
leaf weeds, grasses.

3) Diuron — Brands: Karmex, Direx — used for: broad leaf weeds, grass and brush control
4) Simazine — Brands: Acclaim, Princep — used for: broad leaf weeds, grasses, berries, nurseries

Pesticide Results (cont.)
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should be noted that the lowest benchmark for Dichlobenil by the
USEPA is 30 ug/L for vascular plants. 2,6-Dichlorobenzamide

tool was used to accurately add these raster files in order to achieve a total mean
temperature raster that would be suitable for this study.

watershed.

Conclusions

(commonly known as BAM) Is the degradate of Dichlobenil and Atm h r' R |t MR i o s SR
Fluopicolide. The European Union (EU) has de-authorized the use of oS INEIE Nesitlis visrurcenetous S ewn i o
Dichlobenil (parent) and 2,6-Dichlorobenzamide (degradate) since N o e s o 2 While the test results show that there is a definite presence
2008 (EC149) due to Human Health and Environmental concerns. A e e skt G o T s bty s of pesticides in the Lower Clackamas River Basin of Oregon
Aquatic Life Benchmarks of Various Pesticides (ng/L — nanograms per liter) g - g o . :
0 oo ( {% rro—H the overall health of the watershed due to pesticides remains
A AL\D-‘« ‘*'%;\R a guestion. This was not a full or comprehensive study and
O 158 = h — C o« . .
. i ggﬁ% m:g 5 the nature of different pesticides as a mixture Is very
200,000 26,400 80,000 200,000 2,400 15,000 i s ® 2 '\\ . :
2,150,000 [ 1,800,000 | 26,600,000 [ 49,900,000 12,100,000 | 11,900,000 = A i :z‘:’ ; Comp|eX At thIS t|me Only a Sma” percentage Of the
350000 550000 am] _wee] 00 || . = . =i o i = Clackamas River watershed Is being monitored and
E;gr;l(reejr:] ifsr.lart displaying various pesticide benchmarks for aquatic life in ng/L. This data came from the EPA and was converted to maintain the ;él;h;%:n;l; ;é;j’;zh'; o ZZIS

Human Health-Based Screening Levels for Evaluating Water-Quality Data
Health-Based Screening Levels (HBSLs) are non-enforceable water-quality benchmarks that can be used for one of the following: (1) supplement U.S. Environmental
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therefore the health of the watershed as a whole Is largely
unknown. Atmospheric data seems to show some level of
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Figure 2: Chart showing Human Health-Based Screening Levels for Evaluating Water-Quality Data. These levels are from the EPA and show human health benchmarks for some of the pesticides that we studied.

Noyer Creek DEQ Sample Results,
Runoff Factor and Crop/Use Type

Sieben Creek DEQ Sample Results,
Runoff Factor and Crop/Use Type

vigilance in the usage of pesticides. It is noted that although

A = o sl the water treatment plant is further downstream on the
i (AMPA) ’ - -
S o novws [ (PRI~ O MNoDu \ Clackamas River from these test sites and removes the
I 5ot 2002 - O 855
i o 17 : : /o ' ey i :
==y o o - NS o 185 majority of the pesticide traces from the water, there are still
T ey i © 15 : - )
o | RS %_j \ R o 1o very low levels of Diuron (classified by the EPA as a “known
Figure 10: Map showing the 2013 mean temperature (in degrees C) of the Clackamas Figure 11: Map showing the January to August 2014 mean temperature (in degrees C) of O NODATA 1 | '.“:_] E (0 e 5 - - 1) - - -
N ed Watershed.ThetestedwatershedareasarealsoIocated(()nthemaptog. theClackamasWatershed.ThetestedwatershedareasarealsoIocatedon(themaptoo.) O 1271 s féqli;: “< a: Z :z:: Or Ilkely CarCInOgen ) and Other Chemlcals belng detected In
e X x O 2158 Shim A A
-::::":Nsm mc::u A Tested Watershed Areas' 2013 Annual Precipitation A Tested Watershed Areas' 2014 Precipitation (Jan-Aug) O 532 = H %:_ : C\‘ o 187 tre ated Wate r.
i sl N O 632 B — S
- i Resources
o w  {EELLE < R o ous Clackamas River Water Providers; Environmental Protection
@ 6955 o>l a . . . . .
o wms T i meraea § o Agency; Metro RLIS; National Agricultural Statistic Service;
Precgil o A;/ S U pEEEREMEEEE  (Diuron) National Hydrography Dataset; Natural Resources Conservation
1 o | 60 - oy K A S ol O  NoData . . . TR
| e R i iy | Services; Oregon Department of Environmental Quality; Oregon
e R £ Department of Fish and Wildlife; Oregon National Hydrological
BBARD'RD Y L O 53 . - .
b : AR e B 7] == Plan; Oregon State University; Portland General Electric; PRISM
: s e o Climate Group at Oregon State University; United States Census
. . . ‘ Figure 12: Map showing the 2013 annual precipitation (in inches) within the tested Figure 13: Map showing the precipitation from the months of January to August 2014 (in . = ' 1 f I
Figure 3: Ma.p showmg the Clackamas RIV?I‘ | - -. - Figure 12: Map showing the : ( ) inches) within the tested watershed areas that we studied. Co ' [ o . o 81 Bureau; Unlted Sta‘tes Department Of AngCUIture; Unlted States
Yt\:ztitrsa?:%f Ié)rlz IC)oncz:r?g (Iarr]mglniml;eslr::s g%%u;tﬁ’alg Figure 4 (above): Map showing the 2010 Census population density 5. o e _ _ _
miles,serving apgproximately 300?000 people. : ggg;jelgtilr?g/:gtearlt(_)lasnhdov\;ai\eoa\av rorlfa[:?/ep(_)tteesntug\:apfggzr;gioiligase ta':‘faetct\gg x Tested Watershed Areas' 2013 Mean Temperature A Tested Watershed Areas' 2014 Mean Temperature (Jan-Aug) - VZ @ 91 ForeSt SerVICe; Unlted States GeOIOglcaI Survey
Showing e salmn migration, rearing. and Spawning. locations / ® o
R w?thint%etZst wa:tershed greas th'at we stgu’died(.JI ° ¢ = o 11.29 AC k n OWI ed g em en tS
e wWild = Hatchery /& " 2 ® 129 . .
1 | UNOFF. Cron T %fe:'a":““?’ The authors would like to thank the Department of Geography and Dr.
12000 ' y - , Crop_lype axlot boundaries . . . - -
ure & ettn Time seris oragn | = Sieben Creek RUNOFF, Crop_Type %w<) ey e Geoffrey Duh for his assistance and guidance of the project, Kevin
showing Chinook salmon counts in the Slow, Woody Wetlands Taxlot boundaries

Clackamas River Watershed. Figure 7 -

Figure 15: Map showing the January to August 2014 mean temperature (in degrees C) of

Figure 14: Map showing the 2013 mean temperature (in degrees C) of the tested the tested watershed areas that we studied.

watershed areas that we studied.

Slow, Evergreen Forest Primary arterial

Slow, Developed/Med Intensity Highway

Sieben Creek watershed with the runoff factors and crops/use that affect this watershed. Noyer Creek watershed with the runoff factors and crops/use that affect this watershed.

Masterson and Julia Crown of the Oregon Department of

§ 8000 - (ri?ht): Time ?eri_es t%rapc?l shkowing gpho ’é - . i t o] i Rapid, Shrubland Secondary or other arterial . . . .. i

S salmon counts in the Clackamas River o 1 ursery/Greenhouses rimary arteria

o Watershed. All data is from Porlland & o e s I ixssojiGrusrinouses: —— Otherioed Environmental Quality for their knowledge of pesticide data and advice,

General Electric. ] . ; . . .
= Stream centerine . Forest Service ro2d and Kurt Carpenter of the United States Geological Survey for his
1000 - = = = Forest Service road === Stream centerline . ] ) .
| _ . _ . ; - knowledge and advice on monitoring programs. Special thanks to
Figure 18: This map shows the DEQ sample results for the pesticides AMPA and 2,6-D in the Figure 19: This map shows the DEQ sample results for the pesticides 2,6-D and Diuron in the

Steven Riley of the Oregon Department of Agriculture for his guidance
on the science involved with human health and aquatic life concerns.




