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PART I: Pesticide Usage in the Smith River Flood Plain's Lily Bulb
Production Area

1. Executive Summary

The Smith River flood plain located within Del Norte County is an ecologically
diverseareain aremoteregion of Northern California. Del Norte County is not
considered a productive agricultural economy in termsof its market value or its
agricultural inputsincluding chemicals. The Smith River is California’s only major
undammed river, and ismostly pristine dueto a lack of harmful inputs. Dueto the
intensive cultivation of lily bulbswithin thisrelatively small though environmentally
significant area, atwo-part study of the scale and rate of pesticide usage was
undertaken to ascertain, 1) thelevel and intensity of pesticide use, and 2) therisks
the pesticides pose to humans and endanger ed species.

In this study, pesticide usage was compared to that of major California
agricultural counties, Tulare and Kings. While Del Norte County uses
approximately 200,000 pounds of pesticides per year ascompared to 17 million
pounds and 5 million poundsin Tulare and Kingsrespectively, the intensity of use
in Del Norte County isnearly doublein select active ingredients per treated acre.
Upon further investigation of therate and scale of pesticide usein Del Norte
County, it wasfound that virtually all of the pesticide concentration isoccurring

within the approximately 11-square-mile ar ea of the Smith River flood plain. The



second part of this study discusses the potential ecological impact to endangered
aquatic organisms from agricultural chemicalsused in the Smith River flood plain
and entering the estuary as non-point sour ce pollutants.

We found that pesticide usein Del Norte County, as measured by application
rates, exceeded that of two major agricultural counties. Thislevel of use exceeded
the federal government’s established level of concern for endangered aquatic
organismsfor four of five pesticides studied.

2. Background: Characterization of the Smith River Flood Plain

The Smith River Flood Plain islocated in northern California's Del Norte
County, a county consisting of 1,003 square mileswith a 2001 population of 27,882.
Del Norte'stwo major economiesinclude fishing and lily bulb production. The
fishing industry provides 39.2 million pounds of fish and approximately $17 million
in revenue. Thelily bulb production industry occursin an 11-square-mile area
identified asthe Smith River Flood Plain (SM FP), where 90% of the United States
lily bulbs are cultivated. The crop returns nearly $20 million annually.

Thelily bulb growing region of the Smith River existslargely within the broad
and shallow estuary which includesin-reaching sloughs. Theestuary isa
biologically rich and fragile habitat for thousands of organisms, and isthe gateway
for endanger ed aquatic animalsincluding the anadromous populations of coho and

Chinook salmon, and steelhead trout.



A key question isthe degree and extent of the possible threat to therich
biological health of the Smith River estuary posed by the concentrated and intense
use of nearly 50 various agricultural chemicals used on nearly 1,000 acres of lily
bulb fields. Some of these chemicals are known to contaminate groundwater, are
highly toxic to fish, and are probable human car cinogens. Each year nearly 200,000
pounds of chemicals are used in and around the approximately 11-square-mile area

of the Smith River estuary.

3. Experimental Design

Wetested the hypothesisthat pesticide application rates were comparable to
that of two randomly selected well known agriculture producing counties. Tulare
and Kings. Tulare County, located in California's Central Valley, isone of the most
productive agricultural countiesin California. In terms of value of production, it is
second only to Fresno County. Like Del Norte County, amajority of Tulare'sland
area isowned by government (52 percent, mostly in foothill and mountain ar eas).
Theleading industry isfood and related products, followed distantly by printing
and publishing, lumber and wood products, fabricated metal products, and
electronic and other electric equipment. Agricultural productsinclude milk,
oranges, grapes, cattle and calves, cotton lint and seed, and others. The county
includes an area of 4,863 square miles and isthe second-leading producer of

agricultural commoditiesin the United States.
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Kings County, another well known intensive agricultural county, has 87.2
percent of itsland areain farms.2 The county's leading industry isfood and kindred
products. The dominant agricultural products are cotton/cottonseed and milk,
followed distantly by cattle and calves, turkeys, grapes, peaches, and other products.
Agricultural production in Kings County ranks 12th among Califor nia counties and
16th among U.S. counties. The county is 1,390 square miles and has nearly 900,000
total acresin cultivation.

Kingsand Tularerepresent two of only a handful of California counties
responsible for most of the state'sreported agricultural pesticideuse. Tulareis
ranked seventh in total reported pesticide use at 18.3 million pounds and Kingsis
ranked twelfth with pesticide use at approximately 5.1 million pounds.® Del Norte
County, in contrast, reports pesticide use at approximately 200,000- 250,000 pounds
per year and isranked thirty-fourth in overall use. Wetested general equivalence
of use by comparing application rates of selected active ingredients per acretreated
in each of the three counties.

4. Methods

In order to measur e the intensity of use within the three counties, we selected
nine pesticides used in all identified countiesfor thorough review for the 5 year
period of 1996-2000. The selected pesticides outlined in Table 1 wer e chosen based
on toxicity category, level of use, potential to contaminate groundwater, and toxicity

to fish. The nineidentified chemicalsinclude three fungicides, oneinsecticide, one
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herbicide, and four nematocides. Four of the chemicals are B2 carcinogens, three
are known groundwater contaminants, and four are known to be highly toxic to
fish. (See Appendix A for toxicological profilesof the selected chemicals.)

To determinetheintensity of pesticide use, or application rate, we divided the
pounds of active ingredient used by the total acrestreated per acre of crop planted.
Thisdefinition excludes pesticides used in processing or post-harvest fumigation.
Thetotal pounds of active ingredient and the amount of acrestreated were providec

by the California Department of Pesticide Regulation Pesticide Use Report Database.

All records marked as outliers by the Department of Pesticide Regulation were

excluded from the data set before analysis.

Table 1. Selected Chemicalsused in Del Norte County and the Smith River Flood
Plain identified for thorough environmental health assessment.

Identified Chemicalsfor Category Toxicity Classification
Study
1,3-D Nematocide/Fumiga | B2 (probable human
nt car cinogen)
Metam Sodium Nematocide/Fumiga | B2 (probable human
nt car cinogen)
Chorothalonil Fungicide B2 (probable human
car cinogen), Potential
Groundwater Contaminant
Carbofuran Insecticide Class| (highly toxic), Potential
Groundwater Contaminant
Diuron Herbicide Class|11 (dlightly toxic),
Groundwater Contaminant
Disulfoton Insecticide Class| (highly toxic)
PCNB Fungicide Class |11 (dlightly toxic)
Chloropicrin Fungicide/Fumigant | Class| (highly toxic), Potential
Groundwater Contaminant
Methyl Bromide Nematocide/Fumiga | B2 (probable human
nt car cinogen)




5.(A) Results: Usage and Comparisons by County

Figure 1 provides an analysis by county of pesticide useintensity for the nine
selected chemicals. Therates of application per acre of pesticide used per county are
presented for five consecutive years. It can be seen that in virtually every category
tested, the application ratesin Del Norte County exceed therates of pesticide
application in Tulare and Kings counties, especially for the soil fumigants 1,3-D and
Methyl Bromide. Figure 1 also showsthat virtually all of the chemicals applied in
Del Norte County are applied in the Smith River flood plain.

Figures 2 through 10 depict the application rates per selected chemical. With the
exception of chlorothalonil, PCNB in 1996, and methyl bromidein 1997, all of the
reviewed pesticides have higher application ratesin Del Norte County than do the
same pesticidesin thetwo agricultural " high-use" counties.

5.(B) Results: Contribution of Smith River Flood Plain Pesticide Useto Total Usage

in Del Norte County

Because lily bulb production constitutes the bulk of agricultural activity within
Del Norte County, we investigated the proportion to which the selected pesticides
used in Del Norte County were being used in the concentrated ar ea of the Smith
River Estuary. The pounds of pesticides were calculated by obtaining the pesticide
usein one square mile areas (see Figures 11-15) by MTRS (Meridian Township

Range Section). For each of thefiveyears, the MTRS'sin lily bulb production



changes moder ately. For example, in 1996 M TRS#18NO1W28 was not listed as
being in production for purposes of pesticide use, though in 1997 this area was
treated with pesticidesfor the production of lily bulbs. For thisreason, the
"treated" acreage was adjusted accordingly when computing the application rate.
During thefive-year period, there wereno lessthan 9 square milesin production
and no morethan 11 square miles. Total pesticide use was heaviest for fumigants
(1,3-D, methyl bromide, and metam sodium).

Asshown in Figure 1, Del Norte County in general, hasa higher rate of
pesticide application than that of high use counties, Tulare and Kings. Figures 16-24
show the chemical use contributing to the high application ratesin Del Norte
County. Thesefiguresdemonstrate graphically how much of the total chemical use
in Del Norte County can be attributed to the Smith River flood plain. Overall, our
findings show that pesticide usein the Smith River flood plain represents nearly all
of the pesticide use for Del Norte County as a whole. Our findingsindicate the scale
and rate of pesticide usein the Smith River flood plain exceedsthat of at least two of
the most intensely developed agricultural regionsin the State.

6. Discussion:

While Del Norte County isnot considered a prominent agricultural county
within California, it ishometo thelargest lily bulb growing region in the United
States. Thisindustry appearsto be highly pesticide dependent, using mor e pesticides

per acrethan comparable agricultural activitieswithin two other counties. The
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extremely high use of pesticidesin the Smith River flood plain creates general
concern for the ecosystem in and around thelily bulb cultivation. This concern
extendsto thoseresidentsliving in the area as well asfarmworkers. Because
pesticide use is concentrated within an 11 square mile area of the ecologically
sensitive Smith River estuary, such useraisestheissue of a possible biohazard to
aquatic speciesthat livein or traversetheestuary. Thispossibility wastested in Part
Il of thisreport which examinestherisk posed to endangered species by the
pesticides used in the Smith River flood plain.

7. Recommendations

To follow-up the high-risk of potential ecological impact from the high rate of
pesticide use in the Smith River estuary, we proposed a Tier | estimation of risk to
aquatic species. In thisstudy, the pesticide concentrations expected from exposure
wer e compar ed to concentrations known to be toxic to sensitive organisms.

In addition, we recommend a complete human health assessment commencing
with a drinking water assessment dueto the fact that many of the near by residents

draw residential water from deep and shallow wells.

! http://www.delnorte.or g/profile.ntml Accessed 3/12/02.

2Umbach, Kenneth W. A Statistical Tour of California's Great Central Valley,
August 1997

® DPR Pesticide Use data, 1991-1998.



PART Il: Tier | Aquatic Risk Assessment for Endanger ed Species

within Smith River Floodplain

1. Executive Summary

To assess potential ecological impacts from the high rate of pesticide usein the
Smith River floodplain, we conducted a Tier | estimation of risk to aquatic
endanger ed species. Therisk estimation focused on possible effectsto specieslisted
as endangered and threatened under the Federal Endangered Species Act listed
Central California Coast ESU Steelhead, California Coastal ESU Chinook,
Southern Oregon/Northern California ESU Coho. A model, GENEEC (Generic
Estimated Environmental Concentration) was used asthe exposur e estimation tool.
With GENEEC, we were ableto ascertain whether or not a particular intensity of
pesticide product’'s use presented a likely environmental or ecological harm to such
species.

Five pesticides used in the Smith River flood plain wer e selected based on their
high relative toxicity and assessed using the GENEEC model. A calculated " risk
guotient™ wasthen compared to established levels of concern (LOCSs) to determineif
a given pesticide posed a significant risk. Of the five chemicals selected for review
(Chlorothalonil, Carbofuran, Diuron, Disulfoton, and Pentachlor onitr obenzene
[PCNBJ), four of the five exceeded or met the established levels of concern for

endanger ed aquatic organisms.
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Because the species selected for study arefederally listed asthreatened and
endangered under the Endangered Species Act, ecological mitigation and regulatory
action to reduce risk-generating pesticide usage is necessary. At a minimum, we
believe a higher and more complex level of investigation for those chemicalsthat
failed Tier Liswarranted. Other selected soil fumigants not suitable for the
GENEEC model should also be reviewed by appropriate gover nmental agenciesto
assess the potential effectsto the salmonid recovery efforts.

2. Background

Under the Federal I nsecticide, Fungicide and Rodenticide Act (FIFRA), the
Toxic Substance Control Act (TSCA), and the Clean Water Act (CWA), theUS
Environmental Protection Agency (EPA) ischarged with determining if the
manufacture, use, or disposal of a chemical will present an unreasonablerisk of
harm to the environment. In addition, the Endangered Species Act (ESA) requires
an estimation of the"take" of individualsto determineif theloss of theindividuals
might adver sely affect a population of an endangered or threatened (listed) species.
"Taking" asaprincipleisbroadly construed as an action that affects habitat
required for the continued existence of species. If sufficiently severe, habitat
modification may be shown to be harmful to the entire species even though no
individual deaths need to be cited."

The Smith River isconsidered a State Reference Stream for salmonid

populationsduetoitsrelatively healthy fish populations. It ishometo Central Coast
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Coho, northern California Steelhead, and the California Coastal Chinook. The
Smith River isconsidered one of California's healthier riversbased on minor
resour ce extraction and agricultural use occurring near its streams, thus ensuring
low human impact. The Upper and Middle Smith River subwater sheds have been
targeted as high prioritiesfor water shed restoration. The Upper and Middle Smith
River comprisea" key watershed,” meaning it isan areaimportant for maintaining
and recovering habitat for at risk fish stocks, specifically salmonid populations and

other resident species.

The Smith River estuary isasespecially and equally important to therecovery
efforts of salmon asitsupland streams. Estuaries generally arerearing, refuge and
feeding groundsfor salmon. Juvenile salmon experience the highest growth rates of
their liveswhilein estuaries and near-shor e waters. Juvenile salmon moveto
estuariesfor weeksor monthsto grow and adapt to salt water before moving out to
sea. The estuary isthelocation where salmon transform from a freshwater to a
saltwater fish. This process, called smoltification, is especially sensitive to chemical
disruption. Smoltification involves alter ations and developmental changes to body
chemistry, appearance, and behavior that are easily disrupted by toxic chemicals.
Degradation to the quality of water within the estuary isa significant barrier for the

continued survival and recovery of salmon.?
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Studiesinvolving the effects of pesticides on salmon show that juvenile salmon
may suffer adver se effects from passing through polluted estuaries and near-shore
areas. Human produced pollutants can cause immune dysfunction, increased
susceptibility to disease and impaired growth and development in fish.* ® Ecological
impacts of some pesticides to non-target organisms, such asthe effect of the
carbamate pesticide carbofuron in male salmon, can lead to a significantly reduced
ability to respond to priming pheromones, a scent released when a femaleis
ovulating.® Low level concentrations of fungicides have also been shown to cause
death in juvenile salmon.’

While the inland reaches of the Smith River may berelatively untouched and
constitute a healthy habitat for recovering salmonids, the chemical activity
surrounding the estuary is of particular ecologic concern. Based on these concerns,
intensity of pesticide use, and its concentration within an 11 square mile area, the
Smith River flood plain was evaluated in a Tier 1 ecological assessment. This
assessment estimated the potential adver se effects to endanger ed aquatic organisms,
specifically salmon, within the Smith River estuary from calculated pesticide usage
in the surrounding flood plain.

Selected pesticides of concern both toxicologically (See Appendix A) and based
on rate of use were chosen for aquatic Tier | assessment. The same chemicalswere

analyzed as presented in Part | of thereport (see Table 1.). Because the most
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suitable aquatic risk assessment tool is not appropriate for tracking soil fumigants,

risk estimation was conducted on selected non-soil fumigants.®

Identified Chemicalsfor Category Toxicity Classification
Study
Chorothalonil Fungicide B2 (probable human

car cinogen), Potential
Groundwater Contaminant

Carbofuran Insecticide Class| (highly toxic), Potential
Groundwater Contaminant

Diuron Herbicide Class |11 (dlightly toxic),
Groundwater Contaminant

Disulfoton Insecticide Class| (highly toxic)

PCNB Fungicide Class |11 (dlightly toxic)

Figure 1: Selected Pesticidesfor Aquatic Risk Assessment

3. Methods
A. Generic Estimated Environmental Concentration (GENEEC)

TheTier | tool used in evaluating the potential aquatic risk from pesticides was
the Generic Estimated Environmental Concentration (GENEEC 2.0) used by the
Environmental Fate and Effects Division (EFED) within the Environmental
Protection Agency. GENEEC calculates acute aswell aslonger-term estimated
environmental concentration (EEC) values. Asa model, GENEEC incor por ates
estimates of thereduction in dissolved pesticide concentration due to adsor ption of

the chemicalsto soil or sediment, incor poration, degradation in soil before wash off

" Actual measured residues of soil fumigants may be a better indicator of exposure and risk from the
soil fumigantsthan are estimates. In the near future, the Endangered Species Protection Program
within the EPA will require protection of endangered and threatened species from the adver se use of
soil fumigants.
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to awater body, direct deposition of spray drift into the water body, and
degradation of the pesticide within the water body.’ A pesticide concentration from
normal use (exposure€) is compared to concentrations known to be toxic from
laboratory tests (hazard). The exposure/hazard ratio isused as an indication of
potential ecological risk to non-target speciesin the environment. The model is
conservativein its nature and therefore may under estimate actual exposure.™

GENEEC was developed in response to the EPA's Environmental Fate and
Effects Divison's need to have a standar d aquatic environment in which all
chemicals could be assessed and compared. A " standard agricultural field-farm
pond scenario” was selected for all aquatic exposur e assessments. This standard
pond scenario assumesthat rainfall onto a treated, 10-hectare agricultural field
causes pesticide-aden runoff into a one-hectar e, 20,000-cubic-meter volume, two-
meter-deep body of water. Although this scenario was designed to predict pesticide
concentrationsin the standard farm pond, it has been shown to be a good predictor
of upper level pesticide concentrationsin small but ecologically important upland
streams.™ Whilethe EPA does not currently have a specific approach developed for
modeling risk estimationsfor estuarine species, agency experts have concluded
pesticide effects data in estuaries can be evaluated using GENEEC at the Tier 1
screening level .

B. Exposure and Risk Assessment for Aquatic Organisms
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Risk characterization integrates theresults of the exposure and ecotoxicity data
to evaluate thelikelihood of adver se ecological effects. The means of thisintegration
iscalled the" quotient method.”" Risk quotients (RQs) are calculated by dividing
exposur e estimates (EEC) by acute and chronic ecotoxicity values (L Cy).

RQ = EXPOSURE/HAZARD
Risk Quotients are then compared to EPA established levels of concern (LOCs).
L evels of concern wer e set by the Office of Pesticide Programs and discussed in the
Standard Evaluation Procedurefor Ecological Risk Assessment (EPA/540/09-
86/167, 1986). The levels of concern are used to analyze potential risk to non-tar get
organisms and the need to consider regulatory action. They currently addressthe
following risk presumption categories: (1) " acute high" —potential for acuterisk is
high; regulatory action may be warranted in addition to restricted use classification,
(2) "acuterestricted use" — the potential for acuterisk ishigh, but may be
mitigated through restricted use classification, (3) " acute endanger ed species’ —
endanger ed species may be adver sely affected, and (4) " chronic risk” —the potential
for chronicrisk ishigh and regulatory action may be warranted. We decided the
most suitabletarget was 3).

The ecotoxicity test values (measur ement endpoints) used in the acute and
chronicrisk quotients are derived from required studies. An example of an

ecotoxicity value derived from short-term laboratory studiesthat assess acute effects
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isthe LCy, thelethal concentration measured in mg/Liter at which 1/2 of thetest

population do not survive.

Risk presumptions and the corresponding Risk Quotientsand L evels of Concern fc
Aquatic Animals are tabulated below:

Risk Presumptionsfor Aquatic Animals

Risk Presumption RQ LOC
Acute Risk EECY/LC50 or EC50 0.5
Acute Restricted Use EEC/LC50 or EC50 0.1
Acute Endanger ed Species EEC/LC50 or EC50 0.05
Chronic Risk EEC/ NOAEC 1

! EEC = (ppm or ppb) in water

C. Smith River Flood Plain Aquatic Ecological Exposure Assessment
The Generic Estimated Environmental Concentration (GENEEC 2.0) was used

to measur e ecologically relevant endpoints on endanger ed salmonid species within
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the Smith River Floodplain. Surrogate organismstypically tested in laboratory
toxicity assessments allow for generalizationsregarding the protection afforded the
Endangered Species Act listed species. Rainbow trout, a speciestypically used in
pesticide registration or water quality derivation, was used asthe standard
surrogate species whose toxicity tests have been found likely to be protective of most
listed aquatic fish species.”

A calculated risk quotient was compar ed to the toxicological endpoint (L C50)
for Rainbow Trout. Therisk quotient (RQ) representstheratio of the Estimated
Environmental Concentration of a particular chemical to the toxicity test effect.
Therisk quotient was then compared to the level of concern for acute endangered
Species.

Since Tier 1 screening isintended to be protective, therisk quotient was based
on peak Environmental Estimation Concentration. An acuterisk quotient was
gener ated based on the peak Environmental Estimation Concentration (EEC)
divided by the LC50. Thisequation describesrisk asa quotient of the concentration
of toxicant likely to occur in estuarine areas adjacent to pesticide applications as
estimated by the GENEEC model, to the acute marine/estuarine fish. The pond
values are used as a rough approximation of pesticide concentrationsin the
estuarine environment. Theresult isan expression of acute risk to marine/estuarine
fish in terms of concentration exposed to concentration tested. Figures 25-29 present

the inputsfor each chemical and the resulting risk quotients (RQs). Therisk
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water flow. To compensatein part for dilution effects, we chose conservative
estimates of factorsthat err on the side of under estimating the toxic contribution of
the chemicalsin this case.

Other inputsrequired to estimate environmental concentration include:
1. Application rate: Application rateswer e calculated using available data provided
by the Califor nia Department of Pesticide Regulation by Meridian Township Range
Section for all areasin use.
2. K. The carbon normalized soil/water equilibrium coefficient. This
environmental fate value represents a pesticide's ability to attach to soil.
3. Solubility in Water: An important physical property in determining the
concentration of a pesticidein water .*®
4. Photolysis 1/2 life: Thisinput isdefined asthetimeit takesfor _ of the pesticide's
chemical bondsto be broken by light energy, usually assumed to be the UV region of
sunlight.
5. Aerobic Soil _ Life: Thetimerequired for _ of the pesticideresidueto loseits
identity whether through dissipation, decomposition, or metabolic alteration in soil.
4. Results:

To assesswhether thereisan ecological concern from the pesticides used in the
surrounding Smith River flood plain, risk quotient values wer e compared to the
Level of Concern (LOCs) for endanger ed aquatic organisms. The GENEEC

generated risk quotients or indicatorsof risk are shown for thefive pesticidesin the
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non-soil fumigant category in Figure 30, which depictstherisk quotientsin
comparison to the level of concern. Based on a one-time application as entered into
the GENEEC model, theresulting risk quotients exceed or meet the levels of
concern for four of the five pesticides analyzed for each year between 1996 and
2000.
5. Discussion
Our findings of intensive pesticide use and its proximity to endanger ed
salmonids prompted a Tier 1 aquatic risk estimation for five chemicals, carbofuran,
chlorothalonil, diurin, disulfoton, and pentachloronitrobenzene. TheTier 1
assessment yielded risk quotientsthat exceeded or met EPA established levels of
concern set for endanger ed aquatic organismsfor four of the five chemicals
examined for all yearsstudied but one when a single pesticide, chlorothalonil did not
meet the criteria
Overall, the GENEEC model isa good estimate of risk although it is still under

evaluation at the federal level. Themodel only addr esses one scenario — a one-time
run-off event. It does not capture the cumulativerisk of multiple applications nor
the use of multiple chemicals within the particular area such asthe Smith River
floodplain.

GENEEC also failsto factor in site-specific consider ations such aswater
temperature, pH, changesin precipitation, and climate. Toxicologically, GENEEC

does not account for degradates of chemicalsor itsbreakdown products. Inert
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ingredientsare also not considered. Volatilization and the effects of accumulation of
chemicals, for example a persistent chemical like PCNB, isnot captured when
estimating risk.

The GENEEC model does not factor overall speciesdistribution or density, or
account for the number s of organisms actually exposed, or the concentration and
duration of exposure. Using an endpoint such asan L C;, may underestimaterisk to
endanger ed aquatic organisms from aregulatory standpoint. The lethality to even
one organism (salmonidsin this case) would violate the Endangered Species Act.
Additional safety factorsfor the toxic endpoint may better correspond to protection
policies. Furthermore, therisk quotient does not provide a definitive value for the
amount of pesticide that will be availableto fish or aquatic invertebrates. The actual
amount of pesticide available will vary depending on application method,
configuration and calibration of equipment, and specific field conditions.

6. Conclusion

Thisanalysis provides clear and compelling evidence suggesting endanger ed and
threatened species, particularly salmonids, are at an elevated risk of harm from
existing agricultural pesticide practices on the Smith River flood plain. Specifically,
based on the high level of concern values, the current intensity of pesticide activity
within the 11-square-milelily bulb cultivation region can reasonably be expected to
endanger the health of recovering salmon speciesthat use the estuary surrounding

theflood plain asrearing and smoltification grounds.
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7. Recommendations

Based on thefindings of the Tier 1 assessment, the following recommendations

areindicated:

1 Because the species selected for study arefederally listed as endangered
and threatened under the Endangered Species Act, ecological mitigation
and regulatory action is necessary.

2. A higher, more complex assessment (e.g.Tier 2) should be conducted for
those chemicals that did not passthefirst screening.

3. Anindependent review team should conduct a Tier 2 ecological assessment
that would include actual residue testing in the estuary and critical run-off
points, aswell asa cumulativerisk assessment of the chemicals exceeding
the level of concern.

4.  Thefurther application of chemicalsfor lily bulb cultivation surrounding
the Smith River estuary should only be conducted under the advisement of
the EPA in consultation with the US Fish and Wildlife Service and the
National Marine Fisheries Service.

5. Because the Smith River estuary isa significant recovery area for
endangered salmonids, and a Tier 1 assessment yielded risksin excess of
the levels of concern, all measures should be taken to reduce theintensity

of pesticide use within the area and begin mandatory substitutions of less
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toxic materialsincluding chemicals which are not toxic to fish and are not
known to contaminate groundwater .

6.  TheEnvironmental Protection Agency should develop a conservation and
mitigation program for endangered aquatic organismswithin the Smith
River estuary considering acute, chronic, and sublethal effects of
pesticides, degradates, and inertson all of thelife stages of endangered and

threatened species.
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Glossary of Terms

Acres treated—The actual amount of acresthat are treated with a chemical versus the
amount available for planting

Active ingredient—The chemical in a pesticide formulation that produces the pesticidal
effect in the target species

Application rate- The pounds of active ingredient applied to acres per acre of crop treate

B2 Carcinogen- A list of chemicals are evaluated by the Environmental Protection
Agency for carcinogenic potential. Those chemicals known to cause cancer in animals
but not yet definitively shown to cause cancer in humans are called " probable human
carcinogens. Thisis aso known as a B2 carcinogen

EEC—An Estimated Environmental Concentration of active ingredient

LC50—The lethal concentration of a given active ingredient of a chemical needed to
extinguish _ of the test population. Usually provided in milligramg/liter

GENEEC—An aquatic exposure estimation tool developed by the Environmenta Fate
and Effects Division of the Environmental Protection Agency. The model calculates a
Generic Estimated Environmental Concentration

Koc—The carbon normalized soil/water equilibrium coefficient. This value represents a
pesticide's ability to attach to soil

Level of Concern—V alues established by the Environmental Protection Agency which
provide criteria used to indicate potential risk to non-target organisms and the need to
consider regulatory action

Non-point source pollutant—Pollution from sources that are diffuse which does not have
any single point of origin or discharge, such as pollutants generally carried off land by
run-off

Risk Quotient (RQ) — A value representing the ratio of the Estimated Environmental
Concentration of a particular chemical to the toxicity test effect (in this case the LC50).
The equation describes the chemicals likeliness of occurrence in water

Tier 1—Thefirst of a series of screening tools providing an assessment of whether acute
or chronic concentrations may be of concern to an ecosystem

Water solubility—The maximum concentration of a chemical that dissolves in pure wate
at a specific temperature and pH
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Appendix A: Smith River Floodplain Pesticide Toxicological Assessment

Chemical/ Category | Half MCL |RD LD,, IC, (A) |LC, (B)

CAS# ife Mg/kg/day | Mg/kg mg/L Mg/L

1,3-D B2 3-569 5ppb 0025 640 39 1.8

542-75-6 days (bluegill)

Metam Sodium | B2,ClassI | N/a 400 ppb 285 N/a N/a N/a

TF

137-42-8

Chlorothalonil B2, Class 200 days 5P .015 10,000 25¢ 25

T II, OC (rainbow

1897-45-6 trout)

Carbofuran®V Class I, CB | 30-120 04 .005 5-13 13 1.3

1563-66-2 days (rainbow
trout)

Diuron®” Class III 30days-3 | N/A .002 3400 35 1-2.5

330-54-1 years (aquatic inv.)

Disulfoton™¢V | ClassI, OP | 30-90 N/A .00004 1.9-2.5 1.85 .038

298-04-4 days (bluegill)

PCNB ™.aw Class III, >365 days | N/A .003 1650 .55 .55

OoC (rainbow

trout)

Ch]oropicrin Class I 4 days N/A N/A N/a 0165 105

76-06-2 (bluegill)

Methyl B2ClassI | 30-60 N/A 0014 214 11 11

Bromide days

74-83-9

Bold indicates toxicological criteria of high environmental and human health concern.
LCy, (A) = Salmonid most comparable species, Rainbow Trout 96 hour

LCs, (B) = Most sensitive species

GW = high potential for groundwater contamination

" = May contaminate surface water, highly toxic to fish

B Health advisory

€ fish are noticeably affected when levels are low (less than 1mg/L)
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Figure 2: 1,3-D Pounds Active Ingredient Per Acre Treated 1996-2000
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Figure 3: Chloropicrin Pounds Active Ingredient Per Acre Treated,
45 1996-2000
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Figure 4: Metam Sodium; Pounds Active Ingredient Per Acre Treated,
1996-2000
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Figure 5: Chlorothalonil Pounds Active Ingredient Per Acre Treated,
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Figure 6: Carbofuran Pounds Active Ingredient Per Acre Treated,
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Figure 7: Diuron Pounds Active Ingredient Per Acre Treated, 1996-
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ure 8: Disulfoton Pounds Active Ingredient Per Treated Acre,
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Figure 9: PCNB Pounds Active Ingredient Per Acre, 1996-2000
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Figure 16: 1,3-D Pound Usage, Contribution of Use in the Smith River Flood
Plain to Total for Del Norte County
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Figure 17: Chloropicrin Pound Usage, Contribution of Use in the Smith River
Flood Plain to the Total for Del Norte County
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Figure 18: Metam Sodium Pound Usage, Contribution of Use in the Smith River
Flood Plain to Total for Del Norte County
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Figure 19:Chlorothalonil Pound Usage, Contribution of use in the Smith River
Flood Plain to Total for Del Norte County
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Figure 20: Carbofuran Pound Usage, Contribution of use in Smith River Flood
Plain to the Total for Del Norte County
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Figure 21: Diuron Pound Usage, Contribution of use in the Smith River Flood
Plain to the Total for Del Norte County
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Figure 22: Disulfoton Pound Usage, Contribution of Use in the Smith River Flood
Plain to Total for Del Norte County
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Figure 23: Pentachloronitrobenzene (PCNB) Pound Usage, Contribution of Use
in the Smith River Flood Plain to Total for Del Norte County
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Figure 24: Methyl Bromide Pound Usage, Contribution of Use in the Smith River
Flood Plain to the Total for Del Norte County
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Figure 30: Level of Concern (LOC)* for Toxicity to
Endangered Aquatic Species
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*EPA Established Level of Concern based on Standard Evaluation Procedure for Ecological Risk Assessment, # 540/09-86/167,1986
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