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Foreword

The Oregon Health Authority (OHA), in cooperatioittwstate and federal partners, prepared this Publi
Health Assessment (PHA). Funding and other ressurceonduct this Public Health Assessment and
associated Exposure Investigation (EI) were couateith by all state and federal agencies involved.

This El was initiated in response to concerns foitzens about potential exposures from local
pesticide application practices. OHA serves addhé agency for coordinating and implementing this
investigation. Three other state agencies, whielmeembers of the Oregon Pesticide Analytical
Response Center (PARC), and two federal agenceilly involved in this effort. These agencies:are

* Oregon Department of Agriculture (ODA); Adminiswabf PARC
* Oregon Department of Forestry (ODF); PARC Membeeray
* Oregon Department of Environmental Quality (DEQ)XRT Member Agency
» Centers for Disease Control and Prevention (CDC)
* ATSDR headquarters (Atlanta, GA) and Region 1CceffiSeattle, WA)
» National Center for Environmental Health (NCEH)dadtory (Atlanta, GA)
* U.S. Environmental Protection Agency (EPA)
o EPA Region 10
o EPA Office of Pesticides Programs (Washington, DC)
* PARC consultants from the Oregon Health and Sciehgeersity (OHSU) and Oregon State
University (OSU) also provide technical assistaaice consultation for this investigation.

PHAs are evaluations of environmental data andin&dion about a community. ATSDR and its state
cooperative agreement partners conduct publictheakessments to determine if a community is
exposed to environmental contaminants at levelscthisld harm human health. If the evaluation
concludes that people have been or are being edposnvironmental contaminants, ATSDR then
evaluates whether the exposure is harmful or pieignharmful, and whether it should be stopped or
reduced.

PHAs are not the same as a medical exam, commiugitiyh study, or epidemiological study. Because
a PHA is focused on a specific site or affected lmens of a community, its findings are not intentied
be generalizable to other sites or communis@snetimes critical data needed for a PHA are missin
or not available. In such cases, ATSDR may conduan Exposure Investigation (El).Els involve



the collection and analysis of environmental contextion data and biologic tests (when appropriate).
The purpose of an El is to determine whether pelogle been exposed to hazardous substances. An El
is one of several possible approaches to charaetpast, current, and possible future human expssur

to environmental contaminants. An El is not an epitblogical study or experiment. As such, some
components of other types of studies, such asaaoups, are not included in an EI.

This PHA is an interim report in the Highway 36 @Gdor El and evaluates information and data
collected between April 2011 and September 201 durpose of the Highway 36 Corridor El is to
collect environmental and biological data todill important data gap that will allow us to deterenif
people are being exposed to pesticides in the Hagi8® corridor, and if so, the health implicatiarfis
these exposures.

Purpose and Statement of Issues

The Oregon Health Authority (OHA) prepared thisenirn report as part of an ongoing Public Health
Assessment and Exposure Investigation (El) foHighiway 36 Corridor site in Lane County, Oregon.
The Highway 36 Corridor El is a multi-agency efftatrespond to several community members’
requests to investigate possible exposures togmestiand herbicides used in applications in the
Highway 36 corridor. The purpose of this El isitbifnportant data gaps by collecting and analyzing
environmental, human biological and other dataneweer the following questions:

1. Are residents in the Highway 36 Corridor being esgubto pesticides from local application
practices?

2. If residents are being exposed:

To what pesticides are they being exposed?

To what levels are they being exposed?

What are potential source(s) of the pesticidestichvthey are exposed?

What are potential routes (pathways) of residestposures?

What health risks are associated with these expse3ur

PO T

As described in the Background and Community Cargeections of this report, some Highway 36
corridor residents are concerned about the apicaf herbicides. Therefore, this El focuses on
collecting and evaluating data on herbicides usdétie Highway 36 corridor. Because “pesticided is
more inclusive and commonly understood term, we‘pesticide” from this point forward to refer to
herbicides, insecticides, fungicides, rodenticided similar products regulated under the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA)
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Summary

The Oregon Health Authority (OHA), in cooperatioithwstate and federal partners, prepared this
interim report as part of an ongoing Public He&lfsessment (PHA)/Exposure Investigation (EI) for
the Highway 36 Corridor under a cooperative agred¢mh the federal Agency for Toxic Substances
and Disease Registry (ATSDR). Funding and oth&sueces to conduct the Exposure Investigation
were contributed by all state and federal agenomsved.

ATSDR’s mission is to serve the public by using blest science, taking responsive public health
actions, and providing trusted health informatiomptevent harmful exposures and diseases-related to
toxic substances. OHA prepared this PHA in accardanth ATSDR’s approved methods, policies and
procedures existing at the date of publication.

Questions
The purpose of this El is to answer the followinggstions:

1. Are residents in the Highway 36 Corridor being esgubto pesticides from local application
practices?
2. If residents are being exposed:
a. To what pesticides are they being exposed?
b. To what levels are they being exposed?
c. What are potential source(s) of the pesticidestichvthey are exposed?
d. What are potential routes (pathways) of residezstposures?
e. What health risks are associated with these expe3ur

Methods

OHA and its agency partners used qualitative arahtipative methods to carry out this PHA and EI .
OHA analyzed information gathered from communityetiregs, interviews with residents in the course
of sample collection, review of news stories andlimeoverage to describe the broad themes of
community concerns.

OHA and its agency partners also collected sangiflasine, drinking water, soil and homegrown foods
from residents in the area in August and Septerob2011. Participants were recruited using
community meetings, flyers, a toll-free number andstserv. To be eligible to participate volunteer
needed to live within 1.5 miles of a timber unitiad been harvested in 2010 or 2011, and not have
worked as pesticide applicators. These samples tested for pesticides known to be used in the. area

Some members of the community in this area condwsaepling of urine, surface water, and ambient
air independently of government agency oversightatrtheir own expense. Urine samples were
collected in the spring of 2011, and the water @ndamples were collected at various times through
2011. These samples were analyzed by privatelyracted analytical laboratories at Emory University
in Atlanta, Georgia. Because these samples welected by community residents and analyzed by
non-governmental entities, quality control procedunf the sample collection and analysis were
examined and compared against standards used byaDHiAs agency partners for work performed as
part of this assessment. The quality control pracesifor the sample collection and analysis by the
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community were determined to meet the standards lng®HA and its agency partners for its sample
collection and analysis. Therefore, the conclusemms recommendations expressed here are based on
data generated by both the EI team and the affecteanunity members themselves.

Urine samples were analyzed for the presence of 2,4-Caaadine. Results of laboratory analyses for
the pesticide 2,4-D were compared against data thenNational Health and Nutrition Examination
Survey (NHANES), a nationally representative sangblne non-institutionalized US population
conducted by the federal Centers for Disease Cloawtich Prevention (CDC). No national comparison
data are available for Atrazine. The potentialfealth effects of 2,4-D at levels detected ineirin
samples was determined by comparison against tite aod chronic biomonitoring equivalents (BE).
The BE is the concentration of pesticide metab®iiteurine that corresponds to the daily oral daise
which there is no known harm to health. No BEvailable for atrazine.

Water, soil and food samples were analyzed by tlegg@ Department of Environmental Quality
(DEQ) laboratory and the Oregon Department of Adtize (ODA) laboratory. OHA compared
measured concentrations of pesticides in watel,awil homegrown foods against established health-
based comparison values.

Results

Urine samples collected by the community in thengpof 2011 were tested for 2,4-D and atrazine only
since methods to test for the full range of chetsioaed in the areas were not available at the
laboratories where the biologic analyses were peréd. The urine samples tested had levels of 2,4-D
higher than the general US population. Sampldsaeld by the investigation team in the fall of 201
had levels of 2,4-D that, while not statisticaligrsficant, were higher than levels found in thegel

US population. In all samples, however, level2,dfD were below health-based comparison values.

Urine samples collected by the community in thengpof 2011 had detectable levels of atrazine. None
of the 66 urine samples collected by the investigatieam in the fall of 2011 had detectable lewdls
atrazine. There are no national reference valuestfazine available for the general populationeféh

are also no Biomonitoring Equivalents (BE) for ain@; a standardized measure that compares biologic
concentrations of a chemical to known health-baksegsholds in environmental media. Therefore, it is
not possible to compare the levels of atrazine daarthe samples to levels expected to harm human
health.

Three of the 36 drinking water samples collectedl detectable amounts of DEET, fluoridone, or
hexazinone. Three of 29 soil samples collecteddectable amounts of 2,4-D and/or glyphosate. The
concentrations of pesticides found in both soil aatler samples were not at levels high enough to
cause harm to human health, including for childxed other population groups who may be especially
sensitive to pesticide exposure. No pesticidegwletected in any of the homegrown food products
sampled in the fall of 2011.

The analysis of community concerns showed thaettsea wide and divergent range of viewpoints
regarding the uses and safety of pesticides witterHighway 36 community. Some are confident that
governmental requirements for pesticide labelirgpaotective of health. Others are skeptical andtwa



the government to do more to protect their he&ttme community members have requested an aerial
spray buffer zone established around homes anas;tvehile others are calling for a complete
moratorium on all uses of pesticides.

Conflict between and among community members steminom these divergent views have escalated
to a level where community cohesion is negativéfigcied.

Conclusions

As a result of this Exposure Investigation, OHAdleedtwentyimportant conclusions addressing the
guestions that serve as the framework for thisgtigation about the presence, type and source of
exposure to pesticides in the Hwy 36 investigaticea.

OHA reachedneconclusion related to the question:
Are residents in the Highway 36 Corridor being expeed to pesticides from local application
practices?

Conclusion 1:This investigation found evidence that residenthefinvestigation area were
exposed to pesticides or herbicides in spring ail®011. However, it was not possible to
confirm if these observed exposures occurred asutrof local application practices or were
from other sources.

OHA reachedour conclusions related to the question:
To what pesticides are they being exposed?

Conclusion 2:Residents in the Highway 36 investigation areaurathry biomarkers for
exposure to 2,4-D in spring and fall 2011, andztein spring 2011. We were unable to
determine if participants in the investigation hawhary biomarkers for exposure to pesticides
other than 2,4-D and atrazine in spring or fall 201

Basis for DecisionOHA was unable to identify a laboratory that hiael technical capability to
test human urine samples for pesticides that a@é unsthe area other than 2,4-D and atrazine.

Conclusion 3:Some Highway 36 investigation area residents mag baen exposed to very
low levels of DEET, fluoridone, or hexazinone ieithdrinking water.

Basis for DecisionDEQ detected very low concentrations of DEETofidone, or hexazinone
in 3 out of the 36 drinking water samples collected

Conclusion 4:Some Highway 36 investigation area residents mag baen exposed to very
low levels 2,4-D or glyphosate in their soil.
Basis for DecisionODA detected 2,4-D and/or glyphosate in 3 out®&ail samples collected.

Conclusion 5:Some Highway 36 investigation area residents mag baen exposed to very
low levels of clopyralid in the air.



Basis for DecisionOne out of 16 air samples collected by communityniners in May of 2012
contained a low but detectable amount of clopyralid

OHA reachedhreeconclusions related to the question:
To what levels are they being exposed?

This investigation documented the presence of 2ahDatrazine in the urine of residents. Thereavas
drop in those levels between the spring and falll2fdr reasons that are currently unknown.

Conclusion 6:In the spring of 2011, Highway 36 investigationaaresidents had higher levels
of 2,4-D exposure than the general U.S. population.

Basis for DecisionThe concentrations of 2,4-D measured in the urfrgadicipating Highway
36 investigation area residents were statistidaljjner than those measured in the 2003-2004
NHANES population. The NHANES population is reprasgéive of the general, non-
institutionalized population of the United States.

Conclusion 7:In the fall of 2011, Highway 36 investigation areaidents had urinary 2,4-D
levels that were not statistically different thae general U.S. population

Basis for DecisionThe concentrations of 2,4-D measured in the urfrgadicipating Highway
36 investigation area residents in fall 2011 wemglar to those of the 2003-2004 NHANES
population. However, there were a slightly gre#itan expected number of participants whose
urinary 2,4-D levels were greater than the NHANES @ercentile. The difference approached,
but did not attain, statistical significance.

Conclusion 8:In the spring of 2011, urine samples from Highw&yir8/estigation area
residents also had detectable levels of atrazunat s unknown how these levels compare to
the general U.S. population.

Basis for DecisionThe CDC did not test NHANES populations for thensametabolites of
atrazine measured in participants of this El. Withe reference population, it is not possible to
determine how Highway 36 investigation area redi&leampare with other people with respect
to urinary atrazine metabolite levels.

OHA reachedneconclusion related to the question:
What are potential source(s) of the pesticides tohich they are exposed?

Aerial and ground applications of 2,4-D, atrazind ather pesticides did occur in the investigatoea
in 2011.However, this investigation could not comfif those applications were the specific source(s
of the pesticides detected in participants’ uroref there were other sources.

Conclusion 9:There isinsufficient information to confirm that local pastie applications are
the source of pesticides found in the urine ofipigating Highway 36 investigation area
residents. However, available evidence suggesgitssible that reported applications may
have contributed to the levels detected in pasicip’ urine.

Basis for DecisionPesticides are regularly applied within the inigzgton area, and OHA
confirmed that the pesticides detected in partidigaurine samples were applied in the vicinity
of the homes of participants and which were cafiéctfter local aerial applications of atrazine.



Urine samples collected after known atrazine appibos contained statistically higher levels of
atrazine metabolites than samples collected befloyeknown atrazine applications. However,
because we did not have site- and time-specifarmétion about atrazine persistence and
distance traveled, we were unable to confirm aifipeource for the pesticides that were
detected in residents’ urine.

OHA reachedour conclusions related to the question:
What are potential routes (pathways) of residentséxposures?

Low but detectable levels of DEET, fluoridone, exhzinone were found in 8% of the drinking water
samples. Glyphosate and/or 2,4-D were found in ©0%e soil samples. This suggests that in some
cases incidental swallowing or absorption of pédtis from water or soil may be a path of exposure.
No pesticides were found in the homegrown foodspdadn suggesting that this is an unlikely route of
exposure.

Conclusion 10:We were unable to determine whether air is a pagrof@xposure to pesticides
in the Highway 36 investigation area.

Basis for DecisionNeither OHA nor the El team members have had épaaty to monitor air
for the pesticides used in the area. Communityectdd air samples were too few in number to
provide the basis for eliminating or confirming as a relevant exposure pathway.

Conclusion 11:Drinking water can be eliminated as an exposurevpay for the 2,4-D and
atrazine detected in Highway 36 investigation aes&dents’ urine.

Basis of DecisionNo 2,4-D or atrazine or their breakdown productsengetected in any of the
water samples collected.

Conclusion 12:Soil sampled in the fall of 2011 can be eliminaésdan exposure pathway for
the 2,4-D and atrazine detected in Highway 36 ingason area residents’ urine.

Basis for DecisionConcentrations of 2,4-D measured in two soil sasplere far too low to
explain the levels of 2,4-D found in Highway 36 @stigation area residents’ urine. Also, most
El participants had detectable 2,4-D in their uldé no 2,4-D detectable in their soil.

Conclusion 13:Homegrown food sampled in the fall of 2011 can loeieated as an exposure
pathway.
Basis of decisionNo pesticides were detected in any of the homegrfoad samples collected.

OHA reachedive conclusions related to the question:

What health risks are associated with these exposes?

This investigation did document the presence ofl2a@hd Atrazine in the urine of residents. However,
the levels of 2,4-D found in residents’ urine aedolv the levels currently known to be harmful to
health; no levels expected to cause health effeete documented in this investigation.

Conclusion 14:The levels of 2,4-D measured in Highway 36 investan area residents’ urine
in spring and fall 2011 were below levels expedtedarm people’s health.



Basis for DecisionThe concentrations of 2,4-D measured were lowean the biomonitoring
equivalent (BE) for 2,4-D. The BE is a calculateth& concentration that corresponds to an oral
dose of 2,4-D associated with no harm to health.

Conclusion 15:We cannot determine whether the levels of atraziatabolites measured in
Highway 36 investigation area residents’ urineprirgg 2011 could harm people’s health.
Basis for DecisionUnlike 2,4-D, there is no BE for atrazine metatasli Without a BE against
which to compare urinary atrazine metabolite levielis not possible to determine how
measured urinary concentrations relate to dosés#use harm to health.

Conclusion 16: Drinking or contacting domestic water with the centrations of pesticides
detected in some Highway 36 investigation areagmtas is not expected to harm people’s
health.

Basis for DecisionOnly three of 36 drinking water samples collectedail 2011 within the
Highway 36 investigation area had detected conagairs of pesticides. The concentrations
measured at the time of sampling were thousantimes lower than health-based comparison
values. The measured levels were too low to haehéalth of people who drink the water,
including sensitive population such as children.

Conclusion 17:Contact with soil containing pesticides at the @iations detected in the fall

of 2011 in some Highway 36 investigation area soflot expected to harm people’s health.
Basis for DecisionOnly three of 29 Highway 36 investigation area sainples had any
measurable amounts of pesticides at the time opkaga The concentrations measured at the
time of sampling were thousands of times lower thealth-based comparison values. Measured
concentrations were too low to harm the healthemfgbe contacting the soil, including sensitive
populations such as children.

Conclusion 18:Handling or consuming garden vegetables, berrgggs,anilk or honey from the
Highway 36 investigation area from fall 2011 wittrharm people’s health.

Basis for DecisioniNo pesticides were detected in any of the will@negrown food products
sampled in the fall of 2011.

OHA reachedwo additional conclusions related to the impacth®El and to the health of community
members from community conflict.

Conclusion 19:Divisions and hostility among community membergléa by cultural and
values differences over land use, pesticide useegokrty rights, are creating significant
stressors on many individual community membersanthe community as a whole.

Basis for DecisionOHA staff and other members of the El team havees!, documented
and responded to a high volume of complaints frdmmoad range of Highway 36 community
members who express anger, frustration, mistrastfear. Community members express
concerns about the intentions, motives and actboshers with opposing views on land use,
pesticide use and property rights within and oetsifitheir community. Many community
members express these sentiments and describiedbe they experience due to the conflict in
their community.



Conclusion 20:Leadership activity within the community has beeemted toward debating
issues of land use, pesticide use, and propettystigNo formal or informal leader has yet
emerged who has a mediating influence on theserdiites. Formal mediation services for the
Hwy 36 community may be necessary for both the esgfal completion of the El and for the
important progress needed to reduce communityssénied improve community cohesion in the
longer term.

Basis for Decision:Many community members have expressed frustratidncancern about
the degree and persistence of the conflict withe@irtcommunity. Regardless of the outcome of
the El, resolving these differences may be necg$saestore community cohesion.

Uncertainties and Limitations
As with any scientific investigation, there are ertainties and limitations to our conclusions about
exposure and health risks.

While community-collected urine and environmental amples are of sufficient quality to
include in this PHA, these samples were not collesd or analyzed with the same level of
oversight as the fall 2011 samples collected by gamment agencies.This difference in
oversight resulted in some difficulties obtainingormation about how and why participants
were recruited, how and why sampling locations tmes were selected, and creatinine levels in
urine samples.

Conclusions can only be drawn about the pesticidekat were tested for in urine and
environmental samples. The urine samples collected in spring and fall2&ere only tested

for atrazine metabolites and 2,4-D. The environmalesamples collected in fall 2011 were tested
for a wider range, but not an exhaustive pangbesticides. We do not know if people were
exposed to other pesticides at the time of sangileation. We also do not know what the health
implications of any unknown pesticide exposures may

Conclusions about exposure and health risks only gy to the times when samples were
collected by community members or the investigatioteam. All urine and environmental
samples represent a snapshot in time. Becaude 2t atrazine rapidly clear from the body,
the levels of these chemicals in urine can onlyded to assess recent (within 24-48 hours)
exposures. The levels of pesticides detecteduir@mmental samples only indicate the amounts
present at the time of sampling, and do not indiedtether these levels have changed over
time. We also cannot conclude if Highway 36 carricesidents had past exposures to
pesticides, if past or current exposures were fonte (short-term) or chronic (long-term)
contact with pesticides, or if residents have leggbated exposures to pesticides over time.

It is not known if the Exposure Investigation resuled in changes to pesticide application
practices in the investigation area, and therefor& exposure conditions have changed for
Highway 36 corridor residents. It is not known if pesticide applicators changeeittipesticide
application practices (i.e., application methodsations, or types of pesticides used) after the
Exposure Investigation was initiated. Any chanigdsecal application practices will also change
exposure conditions within the investigation agea will make it difficult to fully answer the El
guestions.

There is insufficient scientific evidence to deterine the effect of exposure to multiple
pesticides at low dosesThere is a limited but growing body of scientiégidence on the health
effects from exposure to multiple pesticides, whiaticates that multiple chemical interactions
may pose an unknown but potentially greater rigkteéxposure to single chemicals; however



current methods do not allow for a determinationsK resulting from exposure to multiple
chemicals.

Next Steps

Pertaining to the Exposure Investigation underv@ytA recommends that:
1. US EPA work with the Exposure Investigation teandereloping a sampling and analysis plan

designed to evaluate exposures to pesticides andito address gaps in the data needed to
answer Exposure Investigation questions. At the trhpublication of this report, passive air
monitoring over several application seasons apgedrs the best option to collect community-
wide air data.

ODA and ODF continue to provide pesticide applmatiata as needed to interpret air sampling
(or other) data collected as part of this investoya

State and federal agencies involved in the ongBxygpsure Investigation develop an
implementation plan that includes identificationn@cessary resources to carry out activities
appropriate for each agency’s role in this effort.

Pertaining to broader and/or longer-term issuestified by the Exposure Investigation, OHA
recommends that:

1. ODA and ODF work with pesticide applicators to depeconsistent pesticide application

record-keeping processes to ensure that applicegmmrd data are accurately maintained and
usable.

. State agencies explore the feasibility of implenmgné system that would allow sensitive

populations to be notified of imminent pesticidgkgations in such time and with such
specificity that they could take action to avoigbesure to those applications. Such policies
could include adoption of systems developed byrgtiresdictions, or modification of existing
regulatory systems designed to monitor pesticippesications.

State and federal agencies involved in the ongBxjgpsure Investigation develop an
implementation plan to address these recommendatiociuding the identification of resources
to carry out activities appropriate for each agénoyle in serving the communities of Oregon.
That plan should include a recommendation on h@natfencies should coordinate, collaborate
and share resources.

Community members, including local government reprgatives and other community leaders,
consider seeking the assistance of a professioediation group to address immediate and long-
term conflicts among community members and ideradijons to move these conflicts toward

resolution.

OHA wiill:

Review and respond to all public comments receigad,release a final version of this interim
report upon completion.

Work with state and federal partners, community finers, and other stakeholders to implement
the recommendations in this report.

Continue to maintain and provide updates throughHighway 36 web page and listserv.



» Compare application records from 2011 to applicatexords from 2009 and 2010 to determine
if there were noticeable (substantial) changesstipide application practices after the El was
initiated in 2011.

* Review air sampling data once it is collected ey HiPA.

» Develop and release a final Public Health Assessnegort which will include all previous
sampling data, pesticide application data from 22091 and air sampling data collected by the
EPA.



Background
Investigation Area

The Exposure Investigation area includes the fahgWw ownship-Ranges: 15S 06W, 15S 07W, 16S
06w, 16S 07W, 16S 08W, 17S 07W, 17S 08W, and 1¥8QFgure 1). The investigation area covers
approximately 286 square miles (182,990 acres)asta&rn Lane County and encompasses most of the
communities along the Highway 36 Corridor.

Recruitment Area

OHA established focused participant recruitmenasteased on the proximity of residences to timber
units that had been harvested in 2010 or 201 1pa&ticipants lived within the investigation arealan
within 1.5 miles of a 2010 or 2011 clear-cut.

Site Description

The investigation area is situated along a porio@regon state route 36 (Highway 36 in this report
which is a 52 — mile highway between the townsuwifciion City and Mapleton in western Lane
County. The Oregon Department of Transportationagas the highway and right of way. The
investigation area includes the rural communitieSwisshome, Deadwood, Greenleaf, Triangle Lake,
Blachly, Horton and Low Pass. Approximately 2,J&bple live in the investigation area.
Approximately 1% (2505 acres) of land in the inigegtion area is classified as rural residential.
Approximately 5% (7273 acres) is classified as@dtural land. According to the Oregon Department
of Agriculture (ODA), agricultural production ineharea includes pasture, hay, Christmas trees| smal
fruits, vegetables, and tree fruits. Forestryespnts the majority of the land use in the investig

area and comprises approximately 95% (173,152 Jaofélse classified use. Approximately half of the
forestland in the investigation area is publiclynad, 25% is designated as privately owned industria
(ownerships greater than 5000 acres) land, ancethaining 25% is designated as private non-indalstri
(ownerships less than 5000 acres) [1]. Althougkgtiy comprises 95% of the land use within the
investigation area, land use percentages outsamtestigation area vary dramatically, particylad

the east near Junction City, Eugene, and Harrisburg
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Figure 1 Highway 36 investigation area (shown in yellowlime).

Siuslaw National
Forest

._ Fern Ridge
Lake

Legend

:nghwa!.f 36 0 25 5 10 Miles
| InvestigationArea| | i ) A | . . L |

Date: 12/13/2012

Investigation History

Within the Highway 36 corridor, there are residahpiroperties located near forest, agriculturadtter
residential lands where landowners may use pestmidducts to control unwanted vegetation. Since
2005, some Highway 36-area residents have expresseerns to Oregon state agencies about the
human health and environmental effects from peiapplications on nearby forest and agricultural
lands. These residents have been advised by altngsagronomist that the local geography and
climate increase the likelihood of drift from thgsesticide applications to nearby residences amasfa
[2]. They have expressed a specific concern abewudl pesticide applications on harvested
timberlands.
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In 2005, a group calling itself The Pitchfork Rélmel (PR) began requesting that ODA address their
concerns about alleged pesticide exposures froal &uaplication practices. In addition to being the
State’s regulatory authority for pesticides, ODArmaisters the Pesticide Analytical Response Center
(PARC). PARC is a multi-agency group with respbiiisies to “centralize receiving of information
relating to actual or alleged health and environi@ancidents involving pesticides” and “mobilize
expertise necessary for timely and accurate iny&tstin of pesticide incidents and analyses of
associated samples” [3].

In early 2010, PR petitioned the U.S. EnvironmePRtatection Agency (EPA) to “conduct an unbiased
study to determine what would be an appropriat@kspray buffer zone for the specific conditions
found along the Highway 36 Corridor in Lane Cour@@yegon” [4]. During a meeting with EPA
Region 10 staff in April 2010, PR members reportetiances of illnesses that they attributed to
exposure to pesticides applied to forestlands tinesr homes [5]. In September 2010, EPA Region 10
requested the Agency for Toxic Substances and BesBagistry’s (ATSDR) assistance in evaluating
and addressing the health concerns raised by tesgkents and other organizations concerned about
aerial pesticide applications on forestlands. glinter of 2010, ATSDR Region 10 reviewed avagabl
information on iliness reports and concerns fromdhea, conducted a site visit, and evaluated roptio
to respond to local health concerns.

In spring 2011, 43 Highway 36 corridor residentd tieeir urine tested for pesticide metabolites by a
researcher from Emory University (Atlanta, Geordi®ased on the residents’ assumption that aerial
pesticide applications were the source of theitthemmplaints, some community members collected
urine samples both before and after aerial pestiamplications near their homes.

In April 2011, the researcher and a PR represeetadported some of the community-collected
urinalysis results at an Oregon Board of Forestegtimg. According to the presenters, the data
indicated that:

» All of the submitted urine samples had detectaéels of 2,4-dichlorophenoxy acetic acid (2,4-
D) and the atrazine metabolite diaminochlorotriailDACT).

* The researcher’s presentation slides include ahgitegt compares purported “pre-spray” and
“post-spray” 2,4-D and atrazine levels in particifg urine to the “U.S. population” which
indicates higher levels in the local samples caegbavith the comparison.

* Some individual results showed that the 2,4-D aAC€D levels in “post-spray” samples were
higher than the levels found in “pre-spray” sampl&he presenters ascribed the increase in
concentrations to aerial applications on privatesdands?

Shortly after these data were presented publiol/Qregon Department of Forestry (ODF) notified
PARC of information regarding actual or allegedltiemcidents involving pesticides in the Highway
36 corridor. PARC agencies (OHA, the DepartmeriEmfironmental Quality [DEQ], ODA, ODF, and

! See Appendix D for details on how spring 2011 eisamples were collected and tested. See the coitymu
collected urine data section for OHA's interpraiatof these data.

% The slides do not indicate the source of the “Oygarison group”, the total number of samples sttehithe
numbers of “pre-spray” and “post-spray” samplegherdates on which the samples were collected.
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PARC consultants), CDC/ATSDR Region 10 and EPA 8&®4d0 joined to form the Highway 36
Corridor EI team. The Governor’s Office designafddA as the lead state agency for the Exposure
Investigation.

At the beginning of the investigation, the EI tedith not have access to the biological sampling data
presented at the April 2011 Board of Forestry nmgetiAlthough some community members suspected
aerial applications to forestlands, the investayateam broadened the investigation to evaluatd loc
pesticide application practices and several pakakposure routes. This decision was supporteitidy
presence of elevated 2,4-D and atrazine level coenmunity-collected urine samples and not just
those collected after a purported aerial pestiajj@ication on forestland. The data presented inl Ap
2011 suggested that residents could have chronmo(dinuous) exposures to pesticides, possibly
through contaminated drinking water or another sewf exposure. The observed increase in 2,4-D and
atrazine metabolites between first and second ssnpdlicated there could also be acute (or shortjte
exposures to pesticides after a nearby applicalfiba.investigation team chose a methodological
approach to evaluate chronic and acute exposwmesdny local exposure source or pathway.

The EI Team also began an extensive effort to @mehmaintain an active dialog with all of the
residents in the investigation area. In keepingp WT'SDR’s approach to work with affected
communities during an investigation, the El teamdua broad range of methods and venues to
communicate with community residents, elected @ industrial landowners, non-governmental
organizations, trade organizations, technical espand other stakeholders. This communicatiooreff
was designed to provide community members withreetyaof opportunities to receive information and
share their thoughts and concerns about the imasin. It also provided the El team importantessc
to a broad range of community perspectives, asasaihformation on factors that could impact the
design and implementation of investigation actagti

Discussion
Exposure Pathway Analysis

At the beginning of the El, OHA conducted an expegathway analysis to identify the major
pathways by which people could be exposed to pdetiagn the Highway 36 corridor. Exposure, which
is defined as contact between a person and a chkman only occur if all of the following elements
are present:

» achemical source or released into the environment,

e away or medium in which the chemicals move ingheironment (e.g., water, soil, air, food),

e an exposure point or location where people coneedantact with the chemicals,

* an exposure route by which people have physicabcbmwith the chemicals (breathing it in,
swallowing it, etc.), and

* an exposed population that comes into contact thiegtchemicals [6].

Scientists categorize exposure pathways as completiential, or eliminated based on their analg$is
these five elements. In a complete exposure pathaiafive of these elements are present, indicpé
strong likelihood that people could be exposed ¢bemical. In a potential exposure pathway, one or
more of the elements may be absent, but additiaf@mation is needed before eliminating or
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confirming the pathway. In an eliminated exposwuathway, exposure to a chemical is unlikely because
at least one of these elements is absent. Sdgeatso attempt to determine if exposures occurréae
past, present, and/or future.

At the beginning of the EI, OHA identified five mottial pathways by which Highway 36 corridor
residents could be exposed to pesticides in theamaent (Table 1). OHA considered these
“potential” pathways because at the outset of tivestigation there were no environmental data to
identify or rule out possible sources or pathwa@$iA did not evaluate exposure to pesticide resdue
on food from retail grocery stores. While thisisalid and probable exposure pathway for many
Highway 36 corridor residents, it does not représaimique local pathway that distinguishes thaugr
from the general U.S. population. OHA also did edluate exposures to pesticides that occurred
outside the investigation area. It is likely thamy residents leave the study area periodicallychvh
could cause them to be exposed to pesticides feas other than those common to the investigation
area.
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Table 1: Potential Exposure Pathways at the beggnoi the Highway 36 Exposure Investigation.

Pathway

Air-borne
particles

Volatilized
chemical
vapors

Surface
Soil

Drinking
water

Source/Release* Transportin  Point of  Route of Exposed Time
environment Exposure Exposure  Population
(Media)
Aerial Movement Outdoor | Breathing in| People who | Past,
applications of | (drift) of air, chemicals in| live or work present,
pesticides and | chemicals off | indoor air | air near future
pressured groun{ application application
sprays sites areas
(Air)
Applications of | Volatilization | Outdoor | Breathing in| People who Past,
pesticides of chemicals | air, chemicals in| live or work present,
from soil to indoor air | air near future
air application
(Air) areas
Applications of | Deposition of | Soil in Swallowing, | Gardeners, Past,
pesticides chemicals on | gardens, | absorbing | farmers, present,
surface soil | yards through skin| outdoor future
(Soail) workers who
have contact
with surface
soil
Applications of | Deposition Garden Eating People who | Past,
pesticides on, or uptake | vegetable, eat home- present,
of, chemicals | milk, produced future
in garden eggs, etc. foods
vegetables,
milk, eggs,
etc.
(Food)
Applications of | Movement of | Tap Drinking Residents and| Past,
pesticides chemicals other people | present,
through soil to who drink future
groundwater water from
or over land tg private
surface water ground/surface

(Groundwater,

surface water)

water sources

*Aerial applications are primarily used on induatrfiorestlands in the Highway 36 corridor. Growamplications
include backpack spraying, “hack and squirt” agglans, or roadside spraying by industrial or comuiad
landowners, government agencies, or private indaigl
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Investigation Design

The EIl team developed an investigation plan towatalthe five potential exposure pathways and
answer the Exposure Investigation questions. Thedth proposed to collect data during at least two
sampling events: one in fall 2011 and one in sp2@y2. The El team implemented the fall 2011
sampling plan [7]; this report discusses the c@wading methods and results. The El team was unable
to implement the spring 2012 sampling plan for oeasdiscussed in the Spring 2012 Sampling section
below.

The El team designed the fall 2011 sampling prdttoollect information about pesticide sourced an
exposure pathways, except air, under baselinenopésticide use conditions. The spring 2012 sargplin
plan was intended to evaluate the air exposuren@atiduring spring aerial or ground spray pesticide
applications. As part of the spring 2012 phasepghieam planned to collect urine samples befork an
after a nearby aerial or ground spray pesticidéi@dpmn and collect air monitoring data during are
more pesticide applications.

A note about ElsEls are not the same as epidemiological healtthiest and lack some key features
commonly associated with epidemiological studies.dxample, Els are intentionally biased to sedk ou
and test those individuals (or locations) expetbeloe most highly exposed (or contaminated). Eds a
not randomized studies. Els also do not identifiest control groups for comparison. This focusés
sampling resources on individuals at highest rigskekposure to and/or harm from environmental
chemicals. El results are not generalizable to [adjouns outside of the ones tested in the investiga

Fall 2011 Sampling

In August and September 2011, OHA, ATSDR, EPA a&f)@ollected urine and environmental
samples to evaluate if residents were being exptspdsticides through drinking water, soil, and
home-grown food. OHA recruited 66 participants fré&households using the following methods [7]:

» During a public meeting on July 14, 2011, OHA pded attendees with a flyer with information
on how to volunteer for the Fall 2011 sampling év&@HA sought assistance from local
community members to circulate this flyer throughieral informal community networks and
post it at prominent public locations throughow dommunity.

* OHA contacted people who signed in at the July mgdty phone and email. OHA also
encouraged community members to give our contdatrimation to other interested residents.

* OHA established a toll-free hotline dedicated t® tcruitment of volunteers.

* OHA established a listserv to announce updateb®ixposure Investigation and to recruit
more volunteers.
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The criteria for participation in the Exposure Istigation were that volunteers lived inside the
boundaries of the investigation area, lived withif miles of a timber unit that had been clearhcut
2010 or 2011 and did not work as a pesticide apfuic

ATSDR and OHA staff collected 66 urine samples fi@8rhouseholds on August 30 and 31, 2011. The
samples were immediately frozen on dry ice and #igoped overnight to the CDC’s National Center
for Environmental Health (NCEH) laboratory in AttanGeorgia. Samples were tested for 2,4-D and
atraziné metabolites. These two pesticides were the fo€tise EI's urine analysis for three reasons:

1) These pesticides were used in local agriculturdlfarestry applications;

2) The CDC has laboratory methods to test for thesenatals and national reference levels against
which to compare the results for 2,4-D; and

3) These chemicals were tested in the spring 2011 ecomtyacollected urine samples.

EPA and DEQ staff collected drinking water, sodnregrown and wild food samples from the same 38
households on September 19 — 22, 2011. DEQ’saatnyrin Hillsboro, Oregon analyzed the drinking
water samples for a broad range of pesticidesAppendix B for the complete list). All other
environmental samples, including food and soil,eramalyzed at the ODA laboratory in Portland,
Oregon for pesticides used in both agricultural fomdstry applications. DEQ and ODA laboratories
used EPA-approved methodologies and quality assenarotocols [8—15].

Fall 2011 Urine and Environmental Sampling Results
Urine Results

The urine samples collected in fall 2011 were aredyfor 2,4-D and atrazine metabolites, and the
results were compared to data from the COEdarth National Report on Human Exposure to
Environmental Chemicald6]. These national comparison data were collectgrheisof NHANES, a
nationwide survey that includes monitoring for @awmental chemicals in human blood and urine.
NHANES is the best source of biomonitoring refeeeralues for the general U.S. population because it
is representative of the civilian, non-institutibred U.S. population in terms of age, sex, and
race/ethnicity. However, NHANES data may not retfleariations due to geographic location, season,
or residence in urban versus rural areas [17].

These results were originally reported by ATSDRhia first formal report for the Exposure
Investigation,'Exposure Investigation: Biological Monitoring faExposure to Herbicides, Highway 36
Corridor , Lane County, Oregoifl7] released in March 2012ATSDR'’s earlier report compared the El
urine results to NHANES values from 2001-2002; ¢heere the most current NHANES data available
at the time that report was released. In thisenumreport, we compared the fall 2011 urine results
against NHANES data collected in 2003-2004. Owerafs2003-2004 NHANES reference data explains
the difference between this report’s findings amelfindings in a separate ATSDR report on the fall
2011 urine samples. The 2003-2004 NHANES valued ursthis report are slightly higher than the

% According to ODF, these units were most likelyo#otreated with pesticides during the fall 2011 smdng
2012 spray seasons. In the original investiggtian, OHA planned to collect urine and environmesgéanples
from the same participants and households in €lil2and spring 2012.

* See Appendix E for general information on 2,4-[ atrazine.
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2001-2002 values. Our use of different comparisgnes explains why this report’s findings are
different from those in the March 2012 ATSDR report

None of the 66 EI participants had detectable catnagons of atrazine or its metabolites in theine,

indicating there were no recent exposures at the &f testing. Of the 64 EI participants over the af
six°, 59 (92%) had detectable levels of 2,4-D in theine. The 9% percentile of the El participants

was not statistically different than the"dpercentiles of the NHANES populations tested 620004
(Table 2).

Three El participants had creatinine-adjutathary 2,4-D levels above the 2003-2004 NHANES 95
percentile; this number was not statistically higthen expected. Twenty-two EI (34.4%) participants
had creatinine-adjusted urinary 2,4-D levels abltbeeNHANES 75 percentile. This number was
higher than expected and approaches statistiaafisgnce, which is typically defined by a p-valok
0.05 or less. Here the p-value was 0.06 and OHAidenrs this an uncertain result. OHA cannot
conclusively determine whether El participants wategistically different than the general U.S.
population with respect to urinary 2,4-D leveldted time of the fall 2011 sampling (Table 3).

Table 2: Summary of urine results for 2,4-D fror 2011 sampling.

95th percentile of

Units ~ Mean Median Gerg;naent”c Range 95;? Efzgel)”“'e 2003-2004
NHANES (Cl)
1.39 1.63
ug/L 114 | 033 0.37 | <LOD-29%8 g oed00s |  (131237)
na/g i 1.46 1.58
creatinine 1.15 0.37 0.4 <LOD-37.33 (0.92-37.33) (1.24-2.34)

El — Exposure Investigation; Cl = 95% confidendeiwal; LOD = Limit of Detection (0.1 pg/L for EINHANES =
National Health and Nutrition Examination Surveg/lu= micrograms per liter; pug/g; micrograms peargr

® There are no NHANES values for comparison for ckitldunder six years old.

® Contaminant concentrations in urine are influerimgthe hydration status and kidney function of peeson
who provided the sample. In many studies, thegerfaare controlled by relating contaminant levelthe
amount of creatinine measured in urine. Creatiisreeurinary by-product of protein metabolism tisdiltered
by the kidney at a known and predictable rate. &fgircreatinine levels can vary greatly from persoperson
and depend on the individual's age, sex, body naagspther factors [18].
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Table 3: Fall 2011 creatinine-adjusted urine resfalt 2,4-D compared against NHANES %&nd 75’
percentiles.

El urine results above
NHANES NHANES percentile
percentile level

One Sample binomial test

Two-sided Exact p-

Number Percent 95% Exact ClI .
value
95" 3 4.7% 0-9 0.60
75" 22 34.4% 22.7-46.0 0.06

Cl = 95% confidence interval; NHANES = National Heaand Nutrition Examination Survey; El = Exposimgestigation
*Typically, a p value equal to or less than 0.05dssidered statistically significant.

To evaluate the health significance of the urirgd¢D levels in El participants, we compared thaau
results to the biomonitoring equivalent (BE) fo4-). A BE represents the estimated concentration o
2,4-D that would be present in the urine of a persbo was chronically exposed to 2,4-D at a dose
equal to EPA's reference dose (RfD) for 2,4-D. RiD is an estimate of the daily oral exposure that
people (including sensitive populations) could kpased to over a lifetime without experiencing
harmful health effects. The BE for chronic exposutasting more than 7 years) to 2,4-D is 2Q(L;

for acute exposures (lasting one day), the BE (si4f0L for women of reproductive age and 1,Q@fIL
for the rest of the population [19-20].

The maximum concentration of 2,4-D detected in bpdgticipant (3Qug/L) was about seven times
lower than the chronic BE, and between 13 andr@8gilower than the acute BE for women of
reproductive age and the general population resd¢t The average 2,4-D concentration measured in
El participants’ urine (1.14g/L) was 175 times lower than the chronic BE, araderthan 350 times
lower than the acute BEs. These data indicateathtie time of testing, El participants were not
exposed to 2,4-D at levels known to cause adverakiheffects from acute or chronic exposures. The
weight of available scientific evidence indicatleattthe 2,4-D levels measured in El participantsiai

do not pose public health risks.

Environmental Sampling Results

EPA, with assistance from DEQ, collected environtakesamples, which included drinking water, soll,
and community grown food samples from participatiegseholds. Thirty-six drinking water samples
were collected from El participants’ homes. Nineteéthese samples were from domestic wells and 17
samples were from springs. A surface water samptealso collected from nearby Little Lake, which

is not used as a drinking water source. EPA an@ Déllected 29 solil, fourteen vegetation, four perr
four egg, two milk, and two honey samples from ipgrating households. DEQ analyzed each water
sample for over 100 chemicals (analytes), and ODa#¥sanalyzed all other samples for 11 analytes
used in agricultural and forestland applicationthmarea. Appendix B includes the list of anayte
tested for in environmental samples.
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Pesticides were detected in three (one analytadh sample) of the 36 drinking water samples (Table
4). The three analytes detected were N,N-diethylarr@uamide (DEET), hexazinone, and fluridone.
DEET was also detected in the sample collected frittie Lake. Each of these detections was below
health-based screening values for these three calsmDEET is the active ingredient in many
personal-use insect repellent products [21]. Hexa® is an herbicide used to control a broad sypectr
of weeds including undesirable woody plants inl&Efaangeland and pasture, woodland, pineapples,
sugarcane, and blueberries. It is also used omr@ntal plants, forest trees, and other non-crogsare
[22]. Fluridone is an herbicide used to contralatir weeds in ponds and lakes. Hexazinone isrthe o
analyte detected that was listed in investigati@a &orest application notifications between 2008 a
2011.

The ODA lab detected at least one of the elevehqudss in three of the 29 soil samples analyzed.
Glyphosate and 2,4-D were both detected in onesaailple, and only 2,4-D or glyphosate was detected
in the two other soil samples. The glyphosate gAelRlevels in these samples were below ATSDR’s
health-based screening values, which are 5,000fppglyphosate and 500 ppm for 2,4-D (Table 4).
None of the households with pesticides detectdldaim soil had any detectable pesticides in their
drinking water No pesticides were detected in any of the vegetaberry, egg, milk, or honey samples
collected in fall 2011.

Table 4: Fall 2011 environmental sampling resultketections in water and soil.
Analyte Health-based Source of

Concentration Screening screening
(ppm) Value (ppm) value

Analytes

Location Sample Type Detected

V= le] 6B Domestic well water DEET 0.0000047 Derived*
el Domesticspring | oo inonel  0.000183 0.2 HBSL
water
eI le]eBell Domestic well water| Fluridone 0.000031 0.4 HHBP
Little Lake Surface water DEET 0.0000058 1 Derived*
Sall Glyphosate 0.081 5,000 RMEG
Household 4
Soil 2,4-D 0.046 500 RMEG
Household 5 Soil 2,4-D 0.014 500 RMEG
Household 6 Soill Glyphosate o 5,000 RMEG

ppm = parts per million; DEET N,N-Diethyl-3-methylbenzamide; HBSL = U.S. Geologi&airvey Health Based Screening
Level; HHBP = U.S. Environmental Protection Agetyman Health Benchmark for Pesticides; RMEG = Rafee dose
Media Evaluation Guide; 2,4-D = 2,4-dichlorophenacgtic acid

* Derived using Agency for Toxic Substances andeBse Registry methodology and Reference Doseameby Minnesota

Department of Health (0.33 mg/kg-dd?3]
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Survey data

After urine samples were collected on August 303hd2011, OHA asked El participants to complete a
short survey on their pesticide use at home antepddwork (see Appendix C for survey questions).
Most EI participants were sent the survey via eraadl a few without internet access were contacyed b
phone. Forty-four (67%) of the 66 EI participarédsponded to the survey. Of the 44 respondents, 26
(59%) reported they did not use pesticides on their land. Of the 18 who reported using pesticides
on their land, a few respondents specified that tteed Roundup® (active ingredient glyphosate),
Weedmaster® (active ingredients 2,4-D and dicarob&rossbow® (active ingredients 2,4-D and
triclopyr). Four (9%) survey respondents reporisthg pesticides at their place of work, and two of
these four respondents had not used pesticidesratfar the past several months. In the week goor
having their urine collected by ATSDR, none of #idesurvey respondents reported using pesticides at
home or at work.

Comparison to Application Record data

OHA reviewed the available 2011 pesticide applaratiata provided by ODF and ODA to determine if
any commercial, public or private pesticide appiaas occurred during the fall 2011 urine or
environmental sample collectioh§wo ground-based applications occurred duringititee sample
collection and were as close as 0.3 miles to agyaating household. The first application occurced
August 30 and used glyphosate, sulfometuron methgtsulfuron methyl, and imazapyr. The second
application was a hack and squirt application ogust 31 that used imazapyr. Neither of these
applications used 2,4-D or atrazine (the chemittelswere tested for in urine). The only reported
commercial applications using 2,4-D or atrazineuoed in April and May, approximately three months
prior to the urine testing (see Appendix A).

There were thirteen reported pesticide applicatmmthe days EPA and DEQ collected environmental
samples (September 19-22). Eight applicationsmedwon 9/20, six of which were aerial applications
on forestland. The eight applications on 9/20 ukedpesticides glyphosate, sulfometuron methyl,
metsulfuron methyl, and imazapyr. One of theseasntal applications was as close as 1.1 miles &tom
participating household; the water, soil and velgjetaamples collected from this household on 9id2 d
not have pesticide detections. There were thrpécapions of imazapyr on 9/21, one application of
imazapyr on 9/22, and one application of aminopgrah 9/22. The applications on 9/21 and 9/22 were
ground-based and located more than three miles pamicipating households.

Integration of Fall 2011 Data
Seven individual participants (in six householdBpvprovided urine samples had pesticides detented i

either their soil or drinking water (see TableB)o of these environmental samples had detectibns o
2,4-D, which was the only pesticide found in uriie number of detections in environmental samples

" OHA obtained records of pesticide applicationthiminvestigation area from 2009 — 2011, but onbleated
records from 2011 for this report. See AppendifoAadditional information on 2011 application retalata.
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is too small to determine if there is a correlatimtween the 2,4-D levels measured in soil an@ fthé
levels measured in urine.

The EI team cannot determine the sources of thicpss detected in the fall 2011 drinking water or
soil samples. In the survey administered by OHArtbhafter the urine sample collection, all but arfe
the seven households with environmental sampletiets reported using some kind of herbicide on
their own property on a somewhat regular basis. id/Bpecific products were named, Roundup®
(active ingredient glyphosate) and Crossbow® (actigredients 2,4-D and triclopyr) were the two
most frequently used. However, none of the pgaicis in these households reported using any
pesticide products in the week prior to the uriamgle collection. Further, application records ¢adie
that none of the thirteen known pesticide applaatithat occurred when EPA was collecting
environmental samples, contained the pesticiddsatbige detected in drinking water (DEET,
hexazinone, and fluridone). During the time thé samples were collected, there were eight local
pesticide applications that used glyphosate, whiab detected in two households’ soil samples. &hes
applications were over three miles from these hooisis, but some evidence suggests that under rertai
conditions some pesticides can travel long distar@d], [25], [26], [27], [28], [29], [30], [31].

Table 5: Combined Urine and Environmental Data fieail 2011 sampling.
Urine 2,4-D
Household Participant (nolg- Drinking Water (ppm)
creatinine)

IIEplel6 Ml Participant A 0.29 DEET: 0.0000047 Non-Detect

RIIEplel[e”8  Participant B 0.61 Hexazinone: 0.000183 Non-Detect

IIECel[e ]  Participant C 0.24 Fluridone: 0.000031 Non-Detect

Household 4 Part|.C|.pant P 573 Non-Detect GI);pZ]_C)Ds? ée626081
Participant E 0.94 e U

I GIGRE  Participant F 0.38 Non-Detect 2,4-D: 0.014

OIIh6]6NR  Participant G 1.12 Non-Detect Glyphosate: 3.3

pg/g = micrograms per gram; ppm = parts per mijld-D = 2,4-dichlorophenoxy acetic acid; DEEN:N-Diethyl-3-
methylbenzamide

Uncertainties/Limitations

All scientific processes involve some uncertaintidss section discusses some of the uncertaiatids
limitations related to the fall 2011 sampling aeduits.
» All samples collected in fall 2011 (urine, watesil sand food) represent snapshots in time. This
is especially true for urine results since 2,4-Md atrazine are cleared rapidly from the body
[32], [27], [33]. As such, any conclusions aboupesure and health risks based on urine results
only apply to the times these samples were coliecte
» Therefore, the results of fall 2011 sampling dotetitus whether EI participants had past
chronic, acute, or repeated acute exposures tD ddatrazine. Chemical exposures are
typically more harmful the longer they last. An oimgy (chronic) exposure may be more
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concerning than a short-term (acute) exposure #tba short-term exposure is more intense
(i.e., greater amount of a chemical enters the pody

* We do not know if participants were exposed to ofesticides at the time of sample collection
since we were only able to test for 2,4-D and atemetabolites in urine.

» Currently, there is little scientific informatiotaut the health implications of exposure to
multiple chemicals at low doses.

Summary of Fall 2011 sampling

» Atthe end of August 2011, 59 (92%) of the 64 Etipgants over six years of age had
detectable levels of 2,4-D in urine.

* Because statistical significance tests on uringdy2levels were equivocal, OHA cannot
conclude whether EI participants were statisticdifferent than the general U.S. population
with respect to urinary 2,4-D levels at the timesafmpling.

» Three drinking water samples, one surface watepkgrand three soil samples had detectable
levels of pesticides (see Table 4).

» The levels of pesticides measured in urine, drigkiater, surface water, and soil samples in fall
2011 are not expected to cause harmful healthtsffec

* There are insufficient data to determine if thera statistically significant correlation between
environmental sampling results and urine samplasyilts.

» All but one of the participants with pesticideseadéd in their environmental samples reported
occasional or regular home use of herbicides, diolyithose containing glyphosate and 2,4-D.

* None of the participants (including those with pedes detected in their environmental
samples) reported pesticide use in the week priarine sample collection.

* None of the known commercial pesticide applicatithrad occurred during the fall 2011 urine
sample collection used 2,4-D or atrazine.

» Eight of the 13 known commercial, public, or prevgiesticide applications that occurred during
the fall 2011 environmental sample collection ugghosate, which was detected in two
households’ soil samples. However, the applicatmrtsirred over three miles away from these
households.

* Some evidence suggests that under certain circaoedapesticides may travel long distances;
therefore it is unclear whether 2,4-D and glypheskgtections in participants’ soil samples can
be linked to known commercial, public, or privagspcide applications.

Spring 2012 Sampling/ Investigation Suspension

In the original investigation plan, urine and angples were to be collected in spring 2012 to eatalu
the only medium (ambient air) not tested in fall20The spring 2012 data would have been used to
determine if aerial pesticide applications resultetheasureable levels of pesticides in air aritién
urine of residents in the investigation area. Ohl ATSDR planned to collect urine from local
residents prior to and immediately after aeriall@pgions of 2,4-D and/or atrazine. EPA and DEQ
planned to collect air samples during applicatieents and test these samples for a wider range of
pesticides.

The El team suspended spring sampling on MarcldB? Because the areas that were slated for
applications of 2,4-D and/or atrazine were in regrlotations which have very few residents. In spite
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significant effort, OHA was unable to recruit entiygarticipants for pre/post-application urine
sampling. Further, EPA and DEQ were not readyottdact air monitoring at the time. After
suspending the investigation, the El team reasdgssgress on answering the investigation questions
and considered options to fill the remaining datpsggy OHA decided not to pursue additional
biosampling because of the technical and logistiballenges involved in a pre/post-application
sampling design. These challenges include: thigddmumber of pesticides able to be measured in
urine; lack of appropriate comparison data for npestticides in urine; the relatively short halfels/of
2,4-D and atrazine in urine; and difficulty in oloiag information about the exact timing of planned
pesticide applications. EPA is developing a sangptmethod to passively monitor air for pesticides of
interest. However, it is unlikely that air monitay will occur until late 2013 or 2014.

Community-collected data

ATSDR allows for the inclusion of community-colted data in Exposure Investigations and provides
guidelines for evaluating the quality of these d&faAccording to ATSDR guidelines, data should be
weighted based on impartial data quality critend aot on the credentials or background of theenti
that provided or collected the data [6].

In early spring 2012, while OHA was trying to retqparticipants for the pre- and post-spray urine
sampling, some community members indicated thdiimgness to share the community-collected urine
sample data collected in spring 2011. They alseretf to share environmental data (water and a¥) th
had collected at their own expense in the inveStigaarea. The community members requested the El
team evaluate their data for inclusion in the Exypednvestigation. The El team agreed to evaluate
community-collected urine and environmental datacfain of custody, quality control, and their
potential implications for exposure and human nealt

Community members and the private consultants @morhtories they employed supplied OHA, DEQ,
and EPA with all the documentation needed to evaltie quality of the community-collected data.
OHA, DEQ, and EPA reviewed this documentation agr@@ that the data are of sufficient quality to be
analyzed and presented in this PHA (with the exoeptnoted in the sections below). Details of our
data quality evaluation process are presenteceisestions below.

Community-collected Urine Data

Community members in the Highway 36 corridor calelcurine samples in spring 2011 as part of their
own assessment, independent of government agereyight. Community organizers recruited 43
individuals to participate and organized the caitetof 62 urine samples from these participants
between February 8 and June 1, 2011. A researébessay at Emory University in Atlanta, GA tested
the urine samples received by her laboratory fatence of recent pesticide exposures.

In May and June 2012, OHA obtained written inforngedsent from 29 participants who live in the

investigation area to use their spring 2011 urewaiits for this PHA. OHA obtained these 29
participants’ results directly from the Emory Unisity researcher.
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Residents’ decision to collect samples

OHA contacted the 29 consenting individuals initheestigation area to learn more about the sequence
of events that occurred around the time of thengp2i011 urine collection. We asked them to describe
what prompted them to collect urine samples abwartimes between February and June 2011. About
half the participants collected samples in Febr2&d/A with the intention of having their urine st
before aerial pesticide applications began forsiireng season. Participants used ODF’s Notificatibn
Operation system to determine when the spring egjpbin season would begin. As one participant
stated, “We didn't just assume that there had Ineespray. We had no notifications, and it was very
much the end of the "no-spray” season. There @od getwork of people out here with notifications;
nothing had been scheduled for months.” Otheigypaints provided their first samples in March and
April 2011.

Beginning April 9, 2011, community members startetlecting second urine samples in order to
capture what they believed were “post-spray” coadg. The individuals’ reasons for collecting a
second sample vary, but several people reportéelctioly a second sample after:

* hearing, seeing, and/or filming an aerial spraying;
* receiving notification by email that a spray waswting nearby; or
» feeling unwell or reported experiencing symptonmeythttributed to nearby spraying.

One participant stated, “We were trying to figure when to go for the"3test. But tracking sprays is
impossible to do because there is too broad a suiojree between when you get notified and when
they spray, so we just started getting sick oneaddlye same time, and went in to get tested after
realizing we couldn’t track it.”

In May and June 2011, more people began providinigl urine samples because they either witnessed
an aerial spray or experienced symptoms they at&tbto nearby spraying.

Community urine sample collection, shipment, amditatory analysi®

The 29 consenting participants within the invesiaraarea provided 46 samples for the community
urine collection. OHA verified that all 46 sampl@®0%) had a complete chain of custody from the
time the residents had their urine collected at@acBHealth facility in Eugene, OR to the time
PeaceHealth shipped the samples to Emory UnivefEitigle 6). OHA confirmed that Emory's Central
Shipping and Receiving (CS&R) facility received @3he 46 samples (72%), and that the researcher’s
laboratory received 26 samples (57%). OHA was wnablerify a receipt date for thirteen samples at
either Emory CS&R or the lab. OHA also found theaten samples received by the lab were apparently
not tested. In all, the researcher analyzed 3Be#6 samples for 2,4-D and atrazine metabolités a
provided these results to OHA. Urine samples Wwepd frozen throughout transport and in storage
until the time of analysis. The researcher used @&thod 6107.01 [34] to analyze urine samples for
atrazine metabolites and CDC method 6103.01 [38kburine samples for 2,4-D. No field blanks were
included with the community-collected samples.

® See Appendix D for detailed information on resigesample collection, shipment, and laboratorylysis.
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Table 6: Chain of custody for 46 community-collectgine samples.
Number of Number of

Samples with Samples with
Confirmed Confirmed

Number of Samples  Number of Number of Number of
with Confirmed Samples with Samples with ~ Samples with
Shipment Date Confirmed Confirmed 2,4-D/

from PeaceHealth Receipt Date a| Receipt Date al Atrazine result
to Emory Emory Lab from Lab

Collection Transport Date
Documentation by PeaceHealth
at Peace Healtr Courier

46 46 46 33 26 39

2,4-D = 2,4-dichlorophenoxy acetic acid

OHA analysis of community-collected urine results

The researcher tested the 39 community-collected samples for 2,4-D and three metabolites of
atrazine: diaminochlorotriazine (DACT), desethybaine (DEA), and di-dealkylated atrazine
mercapturate (DAAM). For ease of analysis andrpregation, we present atrazine results as atrazine
equivalents. OHA was not able to adjust the urirladyD and atrazine results for creatinine bec#use
39 samples were not tested for creatinine. Reatdtpresented as straight urine concentrations in
microgrgms per liter (ng/L). Table 7 shows basisctigtive statistics for the 39 community-collected
samples.

All 39 samples had detectable levels of 2,4-D arazae metabolites. OHA compared the spring 2011
community-collected urine samples to the fall 28&fnples collected by ATSDR (Table 8) using a
statistical test called the Mann-Whitney U Test: Ed-D, the geometric mean in spring 2011 samples
was significantly higher than the geometric meafaih2011 samples. Atrazine metabolites were found
in all of the spring 2011 samples, while none wetend in fall 2011 samples.

Table 7: Summary urine results (ug/L) from spril®d 2 community-collected samples (N = 39).

Contaminant Mean* (Range) 25" Percentile 50" Percentile 75" Percentile 95" Percentile
2,4-D 4.9 (0.7-31.7) 2.2 5.0 11.7 25.6
Atrazine 5.0 (0.6-62.1) 2.4 48 11.4 29.8
equivalents

*Mean is geometric mean; tAtrazine equivalentseafthe sum of measurements of the metabolitesinigetnlorotriazine
(DACT), desethyl atrazine (DEA), di-dealkylatedaatine mercapturate (DAAM)
2,4-D = 2,4-dichlorophenoxy acetic acid

°OHA used geometric means instead of arithmetic sm@anrder to compare the El data to NHANES data
(which are reported as geometric means). Arithomagans are calculated by adding up all the reaunltis
dividing the result by the number of results (ngo@etric mean is calculated by multiplying all theults and
then taking nth root of the product.
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Table 8: Comparison of spring 2011 community-caddcsamples to fall 2011 ATSDR samples.
Spring 2011 Fall 2011

Mann-Whitney U Test

Contaminant Mean* (ng/L) Mean* (ug/L)
(N=39) (N=64) (P Value)
2,4-D 4.9 0.37 <0.0001
Atrazine equivalents 5.0 None detected -

*Geometric mean; pg/L = micrograms per liter; 2,41,4-dichlorophenoxy acetic acid

OHA determined that 20 of the 39 community-colldctamples had the necessary documentation to
establish a complete chain of custody from the tineesamples were collected at PeaceHealth to the
time they were delivered to Emory University. Thessmg documentation for the other 19 samples
consisted of the slips confirming receipt at eitharory University’s CS&R or the Emory laboratory.
However, there was complete documentation configrtinat the samples were shipped from
PeaceHealth’s shipping facility, and the EmoryHald results for these samples. This indicates that
these 19 samples were actually delivered to theréabry at Emory.

OHA conducted an additional statistical analysigeafy that the 19 samples without complete
documentation were not statistically different thilae rest of the samples. The average levels eD2,4
and atrazine metabolites in the 19 samples witbomtplete chain of custody were not statistically
different from the average levels in the 20 samplils complete chain of custody (Table 9). Therefor
OHA accepted all 39 samples as valid test resarid,all 39 were included in the analyses and
conclusions presented.

Table 9: Comparison of urinary 2,4-D and atrazewels by chain of custody, spring 2011.
Incomplete custody = Complete custody sampl

Wilcoxon two-sample

Chemical sample mean* mean* P-value
(N=19) (N =20)

2,4-D (pg/L) 6.2 3.9 0.1477

Atrazine Equivalents (ug/L) 6.6 3.8 0.1363

*Geometric mean; pg/L = micrograms per liter; Number; 2,4-D = 2,4-dichlorophenoxy acetic acid
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Comparison to Application Record Data

After obtaining the community-collected urine datal the pesticide application records, OHA was able
to identify the urine samples that were collectetble and after an application of 2,4-D and/oratra

Of the 39 community-collected samples, 30 wereectdld prior to any reported commercial
applications of 2,4-D or atrazine. Nine of thesg®nples were collected the day of or the day after
application of 2,4-D or atrazin8. For this report, OHA reclassified spring 2011 pkes as “baseline”

(N = 30) and “post-application” (N=9) based on prdé application records data (regardless of the
classifications assigned by community members whbweiged the samples).

OHA compared the average concentrations of 2,4dDatirazine in the nine post-application samples to
the average concentrations in the 30 baseline ssnfpable 10). While the levels of 2,4-D were
statistically similar in the two groups, the levefsatrazine were significantly higher in the post-
application samples compared to the baseline sample

The higher levels of atrazine found in the posthappion samples suggest that these samples were
collected at a time when there were relatively bigbvels of atrazine exposure among participating
community members. There were four known applicetiof atrazine, all aerial applications and all co-
applied with 2,4-D, which occurred less than 24redaefore the collection of nine post-application
samples. These four applications were located legt\#eand 3.8 miles from the homes of participants
who collected these samples with an average of2i&s. No site- or time-specific information is
available about the persistence and movementatia# in the environment after it was applied is th
case. Therefore, OHA cannot confirm that the reddyi elevated atrazine levels in post-application
urine samples were from a specific pesticide appba, the contribution of multiple applicationsthre
area, or some other source. However, there is pe@suggesting that aerially applied pesticides in
general [25], [26], [28], [29], [30], [31], and aizine in particular [27], can move at least 2-desdway
from the application site; therefore it is possithiat local aerial atrazine applications contriluie the
elevated levels of urinary atrazine metabolitegcted in participants.

Table 10: Comparison of baseline and post-spragidesf 2,4-D and atrazine in urine, spring 2011.

Post-application

sample mean*
(N=9)

Exact Wilcoxon two-
sample P-value

. Baseline sample
Chemical P

mean* (N = 30)

2,4-D (pglL) 4.4 7.2 0.2312

Atrazine Equivalent
(ng/L)
*Geometric mean; pg/L = micrograms per liter; Number; 2,4-D = 2,4-dichlorophenoxy acetic acid
**|Indicates a statistically significant finding §0.05)

4.0 10.0 0.0450**

%1n 2011, there were 16 commercial pesticide appbas that included the use of 2,4-D or atrazifieirteen of
these applications occurred in April 2011 and tlweeurred in May 2011.
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2,4-D

NHANES tracks 2,4-D nationwide but it does not kréfte atrazine metabolites measured in the
community-collected urine samples. Therefore, weevealy able to compare the spring 2011 urine
results to NHANES data for 2,4-D results. The haselN=30) and post-application (N=9) samples, as
well as the sEring 2011 samples in total (N=39) B&-D concentrations greater than the 2003-2004
NHANES 75" percentile (0.58 pg/L). Eighty percent (80%) oféline, 100% of post-application, and
84.6% of all spring 2011 samples also had 2,4-rentrations higher than the NHANES™5
percentile (1.63 pug/L). All of these differencesravetatistically significant (Table 11). This medhat

at the time the samples were collected, the 2,é¥Bl$ in participants’ urine were statistically linég

than the levels found in the general U.S. popufatio

Table 11: Comparison of 2,4-D levels in communitylected urine samples (N = 39) to 2003-2004
NHANES* data.

Values above NHANES| One Sample  Values above NHANES Ogiiosriin;,o &
75" percentile (0.58 pg/L] Binomial Test 95" percentile (1.63 pg/L) Test
Samples Number Percent THEEREEE Number Percent JHEEREE
Exact p-value Exact p-value
Baseline samples 4 100 <0.0001 24 80.0 0.0066
(N = 30)
Post-application 9 100 <0.0001 9 100 <0.0001
samples (N = 9)
Total
(N = 39) 39 100 <0.0001 33 84.6 0.025

pg/L = micrograms per liter; NHANES = National Héseand Nutrition Examination Survey; N = number

We also compared the community-collected springla@ine results to published studies measuring
urinary 2,4-D levels in pesticide applicators. Toenmunity-collected results were most similar to tw
studies of 2,4-D exposures among farm applica@®8} [37] that found average pre-application 2,4-D
levels of 7.8 and 3.8 ug/L, respectively.

To assess the potential health risks from the $ewkéxposure seen in community-collected urine
samples, we compared the spring 2011 urine resuttee biomonitoring equivalefitfor 2,4-D. The

BE was six times higher than the highest urinady2 concentration measured in spring 2011 samples
(31.7 ug/L). OHA does not expect that the level2,dfD exposures seen among participants in the
spring 2011 urine assessment were high enoughsi® ks to public health. Current scientific
evidence indicates that none of the 2,4-D levelasueed in Highway 36 corridor residents in spring
and fall 2011 indicate exposures that are expdoteduse adverse health effects.

Atrazine

In the case of atrazine, there are no nationateate values against which to compare the spridg 20
urine results. Therefore, OHA searched peer-restkehterature for smaller studies where the same

1 See Fall 2011 Urine results for additional infotima on the 2,4-D biomonitoring equivalent.
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atrazine metabolites were measured in human ufelge 12 summarizes these studies. The levels of
atrazine metabolites measured in spring 2011 waneples were in the higher range of those found in
pregnant women in France [38], lower than thosadau turf applicators, and in the range of those
measured in non-occupationally exposed individ[&83%. In fall 2011, no atrazine or atrazine
metabolites were detected in any of the particgantlicating that atrazine exposures were higher i
spring than in fall.

Table 12: Atrazine metabolite equivalents measurguker reviewed literature.

: Median atrazine Metabolites
FopuEin? equivalents (ug/L) measured REmge (el
French women’s Pregnant women in Brittany DEA, DAC.T’ DIA,
. - 1.2 atrazine ND -17.1
study [38] region of France (N = 579)
mercapturate
Individuals with
. . -
occupat&n:lg)exposures Not reported DEA. DIA, DACT, 100-510
Barr study [39] — . DAAM, ATZ,
Individuals with non- ATZ-OH. DEA-OH
occupational exposures Not reported ’ 10-235
(N=5)
pg/L = micrograms per liter, DEA = Desethyl atragibIA = desisopropyl atrazine, DACT = Diaminochdtiiazine,
DAAM = Didealkylated atrazine mercapturate, ATZtrazine, ATZ-OH = hydroxy atrazine, DEA-OH = hydsodesethyl
atrazine, N = number, ND = non-detect
* Median among detected values; *Commercial lawe eg@plicators

Unlike 2,4-D, there are no published BEs for attaanetabolites, so it is not possible to compagsdh
results against toxicity-based threshold valuegrétore, it is not possible at this time to deterweni
the levels of atrazine metabolites found in thengpP011 urine samples could be associated with
adverse health effects.

Uncertainties/Limitations

* The spring 2011 community urine samples were ct@tbas part of an independent assessment.
Aside from the application records provided by tatpd pesticide applicators in the area, we do
not have information on other potential sourcesxgfosure that could explain the higher than
expected levels of 2,4-D and atrazine metabol@asd in these participants’ urine samples.

» Contaminant levels in urine are influenced by tidration status and kidney function of the
person who provided the sample. In many studiesetfiactors are controlled by measuring the
amount of creatinine (a urinary by-product of pnot@etabolism that is filtered by the kidney at
a known and predictable rate) and relating contantitevels to the amount of creatinine.
Urinary creatinine levels can vary greatly fromgmer to person, depending on the individual's
age, sex, body mass, and other factors [18]. Becthe spring 2011 urine samples were not
tested for creatinine, we were not able to corftrothe variables of hydration status or kidney
function in our analyses.

Summary of community-collected urine data

» All 39 samples from 29 participants in the commyitine collection had detectable levels of
2,4-D and atrazine metabolites.
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* The levels of 2,4-D measured in the urine of 29hiigy 36 corridor residents in spring 2011
were statistically higher than those found in teaeyal U.S. population and statistically higher
than the levels measured in Highway 36 corridoidesgs in fall 2011. The levels of atrazine
metabolites measured in spring 2011 were higher tia levels found in fall 2011. However,
OHA has insufficient information to determine wingtspring 2011 samples had higher levels of
2,4-D and atrazine compared to fall 2011 samplessitlis possible that these results were
influenced by environmental conditions, which fluate seasonally.

* The urinary levels of 2,4-D measured in spring 20&te several times lower than the BE for
2,4-D (200 pg/L), and do not indicate a public Heakk.

* We cannot determine if the levels of atrazine maitds measured in spring 2011 pose health
risks because there is no toxicity-based threstooldtrazine concentrations in urine.

* The levels of atrazine metabolites in communitylexkd urine samples were significantly
higher in samples collected within a day of a kn@application of atrazine compared to samples
that were not collected within a day of a knownleggpion. Additional information is needed to
understand how these chemicals move in the envieohim order to interpret the likelihood that
local applications that occurred in the area masete@ntributed to these increased
concentrations. There is conflicting evidence rdupay whether the distance of two miles from
the point of application to the participants’ honeesufficiently protective; in addition, we do
not know if there were other sources of atrazinmosxre in the environment.

Community-Collected Environmental Data

Water (POCIS) Data

Some members of the community, called the Siuslaatevghed Guardians (SWG), conducted surface
water sampling within the investigation area, ia fpring and summer months of 2011, independently
and at their own expense. This section descrils\ork and results.

Methods

The SWG used Polar Organic Chemical Integrative@eans (POCIS), which are designed to absorb
organic chemicals that have dissolved in water. BEamplers are typically positioned in a streaih an
left for up to 28 days. Because of the long deplegtriime and continuous sampling, POCIS allows for
measurement of very low concentrations of chemiaalt&act much lower than could be detected using
traditional water sampling methods. However, rssinbm POCIS samplers cannot be used to evaluate
human exposure. This is because it is impossibidtain the two pieces of information needed to
calculate the concentration of a contaminant irewdhe volume of water sampled by the POCIS (i.e.
liters per day) and the associated uptake rateeotthemical (i.e., micrograms or milligrams of a
contaminant). Therefore, POCIS results are maioblfitative in nature and are reported as an amount
of chemical per individual POCIS sampler (e.g.,aggams per POCIS or ng/POCIS) [40]. In other
words, we can describe the presence and amourthafraical found in the POCIS sampler, but not the
exact concentration in the water. POCIS data #iem @ised to compare relative amounts of
contaminants at one time or location with anotimetor similar location. For example, POCIS data ca
be used to compare contaminant levels in two taibbes or to monitor seasonal variations in
contaminant levels in a particular stream.
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The SWG deployed POCIS samplers at five locatitwsva in Table 12. Most samplers were deployed
from April to May of 2011, but one was deployednfrdune to July of 2011. Duplicate samples were
collected at two sample locations: Fish Creek (tieamouth) and Nelson Creek (downstream from
Almaisie Creek). The SWG POCIS samplers were aedlywy Anatek labs in Moscow, Idaho for seven
analytes: 2,4-D, atrazine, desethyl atrazine, dpsipyl atrazine, hexazinone, trichloropyridinaida
triclopyr. Desethyl atrazine and desisopropylatra are breakdown products of atrazine.

With the permission of the community, Anatek Labstsdata and data quality assurance/control reports
to DEQ for independent review. DEQ reviewed the lalwdata and Anatek’ s quality assurance/control
procedures. DEQ also compared the SWG samplindises POCIS data collected by DEQ in other
parts of the state. DEQ found that the SWG used gaimpling methods and that the analysis
performed by Anatek Labs was appropriate and Valithe purposes of the study. DEQ provided OHA
with a summary of their findings.

Results

The SWG POCIS samples contained atrazine, hexazimonl desethyl atrazine (Table 12). Two of
these contaminants, atrazine and hexazinone, giatly found by DEQ in waters throughout the state
Desethyl atrazine is not measured in DEQ’s statdewioxics Monitoring Program; therefore, we do not
know if the presence of this chemical in SWG’s skamgpis unusual. DEQ frequently detects 2,4-D and
triclopyr as part of its state-wide POCIS monitgribut neither of these chemicals were detectéden
SWG samplers. Because these POCIS sampling reanit®t be expressed as concentrations in water,
OHA was not able to further evaluate these datedoyparing them to health-based CVs for
contaminants in water.

Uncertainties

There was no information about stream flow ratevigied, and this creates some uncertainty in
comparing results from one stream or location &itbther.
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Air Data

Highway 36 community members also conducted aipdiagnwithin the investigation area and
submitted the results to OHA for review and inabusin this PHA.

Methods

Community members provided data on 16 air sampléisa investigation area. Eleven samples were
collected in October 2011, one sample was colleictddiarch 2012, and four samples were collected in
May 2012. Community members collected samplesratdush Creek, Triangle Lake, and private
residences in the valleys below private timberlafitie 11 October samples and one March sample
were intended as baseline data, meaning that nerkpesticide applications were occurring when the
samples were collected. The May 2012 samples vadlected during and immediately following a
pesticide application on nearby forestland.

Samples were collected using Tisch Environmemal, Te-PUF Polyurethane foam high volume active
air samplers according to the manufacturer’s imsimas'® Field blanks accompanied and were
analyzed along with each of the samples. Each sawgu collected over approximately 12 hours
resulting in total collected air volumes rangingrfr 77 — 147 rh The samples were sent directly to
Anatek Labs in Moscow, Idaho for analysis. Andtdls analyzed each sample for 27 chemicals:
clopyralid; 2,4,5-trichlorophenoxyacetic acid (3:4); 2-(2,4,5-Trichlorophenoxy)propionic acid
(2,4,5-TP or Silvex); 2,4-dichlorophenoxy acetitda¢2,4-D); 4-(2,4-dichlorophenoxy)butyric acid
(2,4-DB); dacthal; dalapon; dicamba; dichloroprdimoseb; 2-methyl-4-chlorophenoxyacetic acid
(MCPA); picloram; atrazine; chlorsulfuron; desethyflazine; halosulfuron; hexazinone; imazapyr;
imazosulfuron; iodosulfuron; metsulfuron methylcosulfuron; prosulfuron; rimsulfuron; sulfometuron
methyl; triasulfuron; and tiflusulfuron methyl.

Results

Most of the air samples were non-detect for alcB&micals tested. Six of the eleven samples celliect
in October tested positive for 2,4-D. The fieldrits associated with four of these six samples also
tested positive and contained similar amounts 42, This indicates that these four samples were
likely contaminated and cannot be used as validlise<One of these field blank also tested positore
picloram, but picloram was not detected in the nsaimple. Because of these contamination issues,
OHA and DEQ do not consider the October air samgsalts to be valid.

One of the four samples collected in May, which walected during an observed pesticide application
to nearby forestland, had a positive detectioriafyralid at 0.37 ng/fh This appears to be a valid
result, as the field blank was clean. OHA doescootently have access to the pesticide application
records that correlate to the observed applicattdowever, clopyralid was one of the pesticideteds

on the notification record associated with that/bat unit.

There are no established health-based screeniagfawclopyralid in air. However, there is a stardll
method for converting an oral reference dose (R a reference concentration (RfC) [41]. An REC i

12 This type of active sampling is different from ghassive air sampling methods that EPA is workindeweelop.
Active sampling requires a power source and tiglardination with pesticide applicators to know ekawhen
to start the 12-hour sample collection window. R&ssampling would not require a power source @ type of
coordination.
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an estimate of a continuous inhalation exposure@atnation that is likely to be without risk of haful
effects during a lifetime of exposure. An RfC bsiid safety margins that are intended to be privtect
of the most sensitive populations.

Appling this method to clopyralid’s RfD (150 pg/kigey) [42] yields an RfC of 525,000 nginThe
level of clopyralid measured in the community-colésl air sample (0.37 ngfjris over a million times
lower than the calculated RfC. This indicates thatlevel of clopyralid measured at this time and
location is unlikely to pose a public health risk.

Table 14: Community-collected air data — valid detns.
Maximum
Analyte
Concentration
Detected
(ng/m®)

May 2012 Clopyralid 525,000 Derived RfC*

Health-based
Screening Source of
Value screening value
(ng/m®)

Collection Detections Analytes
Date /Valid Detected

Samples

ng/nt = nanograms per cubic meter; 2,4-D = 2,4-dichlosspixy acetic acid; RfC = Reference Concentration
*Derived from the U.S. Environmental Protection Agg's oral reference dose for clopyralid

Uncertainties

» Each of these samples was collected over an appabeil2-hour time period, and the results
represent a snapshot in time. Therefore, it is anknwhether the results are typical for the
locations or times sampled.

» The derived RfC for clopyralid is based on chramidong-term exposure. It is not ideal to
compare a 12-hour sample to a chronic RfC. Howeweshort-term or acute inhalation toxicity
values for clopyralid are currently available. kngral, short-term and acute toxicity values are
higher than chronic toxicity values. Thereforemnparing a short-term sampling result to a
chronic RfC is a conservative approach that isqutote of health.

* The method for extrapolating an RfC from an ordD RS not as precise or as valid as an RfC
derived from actual inhalation toxicology studi8®me chemicals have different toxicities and
endpoints depending on the route of exposure fiealation vs. ingestion). The calculated RfC
does not account for inhalation-specific toxic efse Chemicals may come into contact with
different organs when inhaled as opposed to inde3iais can lead to differential toxicity based
on the sensitivity of the organ that comes intotaonwith the chemical. Therefore, this
calculated RfC might be more or less protectiva tharaditionally derived RfC. However,
clopyralid would have to be over a million timesmadoxic via the inhalation route than the
ingestion route for the measured concentratioros®e @ public health risk. While many
chemicals are more toxic via the inhalation pathtiey the ingestion pathway, it is unusual for
the difference in toxicity to be as great as aionlifold.
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Evaluation of Health Outcome Data

The Superfund law requires ATSDR and its coopegadigreement partners to consider if health
outcome (i.e., mortality and morbidity) data (HO&hould be evaluated in a PHA [6]. The main
requirements for evaluating HOD are: the presef@ecompleted human exposure pathway; a known
time period of exposure; a quantified populaticat thas (or is being) exposed; sufficient contaminan
levels and time to result in health effects; areladkailability of systematically collected HOD fiwe
health outcomes associated with chemicals in thienzsy [6].

The Highway 36 Corridor investigation does not nteetrequirements for including an evaluation of
HOD in this PHA. The main reason we did not eveduOD is that we do not how many people have
been (or are being) exposed to pesticides in tgpwiy 36 investigation area. Further:

* The environmental data collected in fall 2011 iakcthat people were not being exposed to
pesticides in drinking water, soil, or home-growods at levels that could harm human health.

* The levels of 2,4-D measured in community memberigie in spring and fall 2011 were below
levels of health concern.

* For community residents who had atrazine detectékeir urine in spring 2011, we do not
know when they were exposed to atrazine, if thesevexposed at levels that could result in
health effects, and if enough time has passedése health effects to develop. We also do not
know which effects to look for because there igtkoh scientific evidence on the health effects
associated with atrazine exposure. Atrazine iscavknendocrine disrupter that has been
associated with hormonal and reproductive effecenimals and humans. However, there is
currently not enough evidence to identify the speeiffects associated with low-level exposures
to atrazine. There is also not enough evidencet@rohine if atrazine increases the risk for
cancer in humans (See Appendix E).

Children’s Health Considerations

OHA and ATSDR recognize that infants and childreayrbe more vulnerable to exposures than adults
in communities faced with contamination of ther, arater, soil, or food. This vulnerability is astdt of
the following factors:

* Children are more likely to play outdoors and briagd into contaminated areas.

» Children are shorter, resulting in a greater ltketid to breathe dust, soil, and heavy vapors close
to the ground.

* Children are smaller, resulting in higher dosesh@mical exposure per body weight.

* The developing body systems of children can sugt@imanent damage if toxic exposures occur
during critical growth stages.

* Children are more likely to swallow or drink watkrring bathing or when playing in and around
water.

» Children are more prone to mouthing objects anthg@aon-food items like toys and soil.

Because children depend on adults for risk idexatifon and management decisions, ATSDR is
committed to evaluating their special interestthmHighway 36 Corridor. In this public health
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assessment, children were identified as the mdseevable to health problems caused by pesticides.
OHA has designed conclusions and recommendatiansittfiollowed, will protect children from these
potentially dangerous chemical exposures.

Community Concerns

This section of the report describes Highway 36 mamity concerns related to forestland and
agricultural pesticide applications, chemical expes, and the EI. Understanding community health
concerns related to a site or environmental contatian is an important component of the public treal
assessment process and ATSDR's overall missias.infiportant to gather this information early and
continuously through the investigation process [B.SDR embraces the philosophy that community
involvement requires earnest, respectful, and naetl attention. Furthermore, ATSDR believes that
one of the keys to the success of the public healdlessment process lies in the ability to establesar
expectations, communicate effectively, and plaeectmmunity at the center of its response [6]. A
community’s perspective provides a vital link teesice by ensuring that our work is relevant.

The term “community” as used in this section of t&gort includes individuals who reside in the
investigation area. However, because of the dynaatigre of social interactions individuals may
belong to multiple communities at any one timepegkson may be a member of a community by choice
or by virtue of their innate personal charactessstsuch as age, gender, race, or ethnicity [43].
Therefore, when initiating community engagemenorést we make every effort to be aware of these
complex associations [44], and be inclusive ofrallviduals who identify as being a member of aegiv
community. This inclusiveness is important for ersfanding prevailing attitudes, beliefs, acticarg
concerns that help to inform and improve our work.

For this section of the report, OHA evaluated da#lie data from several sources. In environmental
public health, qualitative information helps pulitiealth practitioners understand the daily lives of
people in the community in order to:

* learn about a community’s history;

» focus on community priorities;

* understand how to best respond to community cosgern

» determine how people may be exposed to potentiat@mmental contamination;

» identify the most effective ways to reduce potdredigposures;

e communicate in relevant, inclusive, and equitabdgsy and

» ensure the diversity of a community’s perspectsveepresented [45].

Table 15 describes the sources of qualitative watavaluated in this section. Because of the dyoami
nature of social interactions and the lengthy Inystd both industrial chemical use and anti-pedgci
activism in this area of the coastal mountainshase included relevant information that may extend
beyond the eight township-ranges that encompassvbstigation area.

The community concerns section is not a socioldgittaly, nor does it substitute for the report’s

conclusions. The purposes of this section are to:
» convey what we have learned is important to theroanity,
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» understand the best ways to provide balanced gedtoke information, and
» assist with understanding the problems, alternstigpportunities, and/or solutions.

OHA values, documents, and responds to commumniiytias part of its public health assessment
process. Listing or documenting a concern doesnaatn that we are verifying it as a fact, nor does i
indicate our intent to address it with a speciicammendation. We also recognize that the infoonati
presented here is not an exhaustive list of cosce@ommunity members and the public will have an
opportunity to review and comment on this sectiarirdy the public comment period in order to ensure
accurate representation.

Table 15: Qualitative data used in this PHA.

Qualitative data

Types of data included Usefulness
sources

Establishes relationships, builds

Meetings - internal & external, rapport & promotes transparency
Participation providing assistance, engaging in | with community; enhances ability
P outreach, encouraging feedback, to represent community's

developing involvement approaches | perspective in the investigation;
uncovers assumptions

Visits and interactions with Discovers the multiple
community, field notes, reflections, | communities within the
community meetings, filmed events, | investigation area & the complex
social media set of community dynamics
Interviews, Phone calls, visits to individual home;
(o)1= oo ale Syl conversations at community meetings
AR VETEE I emails, correspondences and letters

Observation

Uncovers and describes community
members' perspectives on events

Documents experiences, values and
beliefs of the community; useful in
Mnderstanding and describing
community dynamics; places El
into geographic and historical
context

News stories, blogs, journal articles,
agency documents, reports, communit
gathered qualitative data, editorials,
speeches, pamphlets, newsletters,
books, announcements

Review of
Documents

Community-submitted video,

documentaries and photographs; DISEEYEY, WEllREEn o

ARl VouTube videos documentng | oIty experences povdes

community meetings and gatherings;| =~ . ’

. . unique events

social media

Oral testimonies, life histories,

historical records, past events, Discovery; establishes a context for

contemporary records, legal records,| and enhances credibility of
Historical statutes, public re_ports, advocacy group)mmunity concerns; re-examines
analysis work,_demonstratlons, reports of questions & assumptions

eyewitnesses
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Qualitative data

Types of data included Usefulness
sources

Provides direct answers to specific

Questionnaires Recruitment and pesticide use guestions about community
& SUIvevs guestionnaires, urine sample collectiq knowledge, actions, food sources,
y surveys activities, time spent outdoors,

occupation & hobbies

Analysis of qualitative data

OHA staff reviewed substantial amounts of informatin the form of comments, questions, emails,
phone calls, historical and legal documents, madiales, videotaped events, observations during
public meetings, and other qualitative informatsmurces. OHA grouped this information into four
major categories, or themes, based on contentsisalyhese four themes are:

1. Past and current exposures to pesticides from fmesticide applications

2. Health concerns reported by community memberstktegt attribute to local pesticide
applications

3. Psychological, emotional, and social stress

4. Inadequate protection of public health

The following sections describe each of these tlsamenore detail.
1. Past and current exposures to pesticides frarallpesticide applications

Community groups living in and around Oregon’s talasiountain range have raised concerns about
the chemicals used in forestland management farakstecades. While this El is focused on chemicals
used in both forest and agricultural practices pteglominant community concerns raised throughout
the years by members of the community relate t@éhn&l spraying of pesticides by helicopters.
Historical and legal documents dating back to @05 have documented aerial applications of
chemicals, including dioxin-contaminated 2,4,5-%][4n forestlands, pastures, and rights-of-wathen
coastal mountains. In 1979, EPA issued an emeygangier suspending the use of 2,4,5-T and Silvex
after documenting high miscarriage rates among wadiweg near Alsea in Oregon’s coastal mountain
range [47]. Some people who currently live initneestigation area were involved in these earlgresf
to stop aerial pesticide applications and contiiougocument their experiences. Some residentstrepor
being unaware of local pesticide application presibefore moving into the area.

The investigation team heard many community memlberscerns about their personal health, the
health of their children, and the health of theinzals and the environment. Some of these resdent
moved to the area intending to live and farm orgally. They express frustration and anger abaoeit th
inability to take action to protect their familiaad farms from alleged chemical drift. They als® a
angry that any amount of chemicals used in forgsatagtices were found in their urine. Some
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community members report moving to the area toeetiut have either left or are considering theaopt
of moving away to avoid the seasonal sprays, wttiely find intolerable. Some parents express alarm
and anger that the pesticide imazapyr was detéctine local school’s drinking well water after the
land above the school was clear-cut and treatddpesticides. Families in the investigation arezeha
reported postponing having children and others witreir children will suffer from future health
effects.

There are residents who have spent a great déat®fnd money in an effort to understand the area’
unique geographic conditions and cool moist climatkese residents have surmised that pesticides
applied to the steep slopes of the mountains éitengrdown into the valleys where they live. They
believe pesticide drift is threatening crops grdwrfarms and vineyards in the area. They assatt th
the area’s climate, which is conducive to fog fotiorg causes pesticides to “re-volatilize” (or vape
repeatedly from the soil to air). They contend tha re-volatilized chemicals travel down from the
application sites to the valleys where most ofrdsdents live.

While we have heard and documented these condemmgnportant to note that other community
members report having no health concerns relatéatd pesticide application practices. These
residents claim they have not experienced heal#ittsffrom pesticide applications in spite of havin
lived and worked in the area for generations. Soailents report that they have never missed atlay
work due to illness. Many of these community meralae timber owners, farmers, and ranchers who
use traditional methods of weed control, including use of pesticides. One resident explainedfthat
aerial application were planned for an adjoininggarty, they would sometimes ask the applicatdiyto
over their property and spray a segment of theid.la

This group of residents wants to have pesticidedatle as tools to control noxious, invasive, and
unwanted vegetation. They see this controversypai/ate-property rights issue. Many of these
community members have stated they view anti-péstiefforts as an invasion of their personal rights
to manage their own land. Some of these residewvs reported feeling harassed and intimidated by
neighbors who are opposed to the use of chemiddley are worried about possible legal actionéfyth
use chemicals on their own farms and timberlanad heave modified their land use decisions in
response to these fears. These community membegsshal they hope the EI will lay the issue to,rest
and are worried about ongoing conflicts with thrghbors and within their community.

The third and potentially largest segment of theenity does not identify with either of the two
positions taken by their fellow community membelonetheless, they are affected by the conflict
generated by these opposing views. They havetlsaydare interested in the findings of the EI and
express support for efforts to learn if exposuray tme occurring from local application practicesey
also express concern about the ongoing conflidtiwitheir community.

2. Health concerns reported by community membaetstiiey attribute to local pesticide applications

Some area residents have reported and documemiedwn health issues and those of their friends,
families, and neighbors. They assert that theiegses and conditions correspond with the seasonal
pesticide applications. In the absence of systealfticollected health outcome data (i.e., fromedse
registries) these residents have reconstructed®wertheir own and have concluded that thererare a
unusual number of health problems in this areae fAdalth issues reported by these residents include
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miscarriage, birth defects, congenital disordershitdren, and rare cancers in teenagers and young
adults.

Pesticide-related health conditions are difficaltitagnose because many of the known symptoms
cannot be distinguished from other common illnesdésst doctors are not trained to identify these
conditions. It is very difficult to link environméad exposures of any kind to a specific health onrte

in an individual, especially when there is a gazdl! of uncertainty about the nature of the expasim

the Highway 36 community, there are uncertaintlesua whether and how people are being exposed to
pesticides from local application practices, areldéRktent of any exposures. There also are unoBesi
about the multiple chemicals used in pesticideiappbns and their singular and combined health
effects, especially on developing babies, childeem the reproductive system.

Below is a list of human health effects attribubgdcommunity members to seasonal pesticide
applications:

* miscarriages * moodiness, depression, anxiety, fear, stress
» birth defects and aggression
» stillborn babies * PTSD (Post-Traumatic Stress Disorder) and
* infertility ongoing traumatic stress disorders
» endocrine disorders « Parkinson’s Disease
« abnormal menstruation * burning/itchy/sore/dry eyes, nose and throat
« rare cancers in teenagers and young adults * inability to concentrate, loss of memory,
« other more common types of cancer headaches
« rashes, sores and other skin ailments * Attention Deficit Disorder
« cysts » asthma, coughs
« cardiovascular effects: tightness in the » stomach and intestinal ailments, nausea
chest, difficulty breathing, heart arrhythmia, * porphyria
heart attacks, stroke » chemical sensitivity
e weakness, muscle cramps and spasms, joint® auto immune disorders
pain * hairloss

* kidney Failure

There are other people living in the investigatmea who have not had any health problems assdciate
with forest pesticide applications. They expressfasion and skepticism about why others in the
community report being sick and unwell. While sed@f these people express concern about the
reports of illness, they also express concernthieste reports may be blown out of proportion.

3. Psychological, emotional & social stress

Psychological stress and its associated healthtefége well-documented in communities living with
real or perceived chemical contamination [48]. gheevho are unwillingly exposed to chemicals often
experience anger, fear, irritability, uncertairdpd worry over the possible health effects of their
exposures. People in these situations report fpélatpless and less secure within their homes and
communities. Over time, this stress can lead tanm@gpression, chronic anxiety, or post-traumatic
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stress disorder (PTSD), and physical changes sticeeased blood pressure, increased heart rate, a
changes in stress hormones [48].

It is not uncommon for conflict to arise within camnities where reports of environmental exposures
are under investigation. The divisions describeavalihat are occurring within the Highway 36
community mirror conflicts identified in other sucbhmmunities. These conflicts indicate a breakdown
in social cohesion, which is an important proteefi@ctor and source of support for individual and
community health.

Residents in the Highway 36 area have documentegported many of the symptoms associated with
psychological stress. Residents have stated ihcpuleetings and to agency staff that they are
experiencing hostility, fear, and a loss of commynohesion. Residents describe a pervasive cliofate
suspicion about the intentions of fellow commumtgmbers, government agencies and industry.
During the course of the El, several themes relaiesiress have emerged, including:

* Fear and anxiety about:
o their health and the health of their children
0 possible contamination of their property and thaltieof their animals and wildlife
o their personal safety, including intimidating ges®) outbursts, and threats of violence
* Frustration and anger
* Feelings of mistrust
* Alienation from neighbors or former acquaintanced tne erosion of social support

The following sections describe these themes irendetail.

Fear and anxiety:

Much of the fear and anxiety expressed by some aamtgnresidents is related to the still-evolving
scientific understanding of the effects from lowsdahronic exposures to pesticides and the
uncertainties about the long-term health conseqger®ome express deeply held beliefs that any
amount of contamination is unacceptable. These aamtgnmembers are concerned that chemicals used
in the investigation area are endocrine disrupforsyhich there is a great deal of scientific unhaiaty.

In the face of these uncertainties, some commumégnbers draw upon their own knowledge, beliefs,
and values to develop a personal interpretatidgheaf overall risk, and seek out others whose
interpretations are similar to their own [49]. 8t advocacy groups have emerged within the
Highway 36 community that represent opposing viewjsoon the use of chemicals, in particular the
aerial spraying of chemicals. This has become arzohg issue. The differing beliefs and
interpretations about risk and exposure refled, may contribute to, social conflict within the
community.

There are also concerns that some of these greaps/e assistance and resources from organizations
outside of the investigation area. This perceimerference by outside interests has amplified
community divisions. All of these dynamics contrté to the overall levels of stress within the
community, and make it more difficult for peoplecmpe with real or perceived chemical contamination
[50].
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The investigation team has heard repeated claiatsttis a person’s “right to know” where and when
applications will occur near their homes, and wdtemicals have been or will actually be used.
Community members have reported more stress andtgmuring spray seasons because they cannot
get this information prior to actual pesticide apgiions. They seek this information so they @ave

the area when applications occur and avoid potest@osure. At the same time, they express
frustration that they must take these actions tbegt themselves.

Several community members pay a fee of $25 a pe@ceive ODF’s application notifications as a way
to anticipate where and when applications will a¢éuCommunity members have voiced their
frustration with this notification system, and haeported the following issues to the investigation
team:

* The fee is a hardship.

* Notifications are not available electronically.

» The period within which applications may occur ¢& specific (applications can occur between
15 days to 12 months after the notification is siftaa).

* The chemicals listed include what could potentibiiyused, not what will actually be used.

» Handwritten notifications are sometimes illegible.

* Notifications are difficult to understand.

» The forms are not standardized, and they do nt¢ctdhe same information from every
applicator.

* Many of the notification forms are not fully fillealt.

» Several notifications are sent at one time in &@athrough the mail for a five-section or square
mile area.

» Notifications include a topographical map withoahtext for the larger geographic area.

* Subscribers are not given notice when their supson is up for renewal.

* Once a subscription has lapsed, there is no waptiin notifications for the lapsed period of
time.

» There is no way to notify subscribers of modifioas or changes to a particular notification
once it has been sent to the subscriber.

* If alandowner requests a waiver for any notificatrequirements, subscribers are not informed
about why the waiver was requested or if one waatgd.

Personal Safety:

There is a history of mistrust and community canfiin the coastal mountain range. This conflienss
from divergent views on forest practices, proparg human rights, land use and the environment, and
differences in personal beliefs and lifestyles.sTiistory is relevant because some community mesnber
who oppose the use of pesticides have expressedffeztribution based on historical events. Sorihe o
this ongoing fear for personal safety originatesrfrevents that occurred in the 1970’s that they
witnessed or heard about from others. Historiodl leagal documents have described harassment of
anti-pesticide activists by government agenciesiaddstry. These include allegations of “suspicious
house fires, cars that were rigged to explode”,[&ffl in one case involving a noted activist, being

13 Under ORS 527.670(8), ODF provides copies of iatifons and written plans for designated areas to
interested persons who pay the required fee. ditiad, under ORS 527.670(6), ODF provides suchrimftion
on a non-fee basis to persons with downstreamaurf@ter rights, if such persons request that ceimi writing.
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“harassed by aircraft flying dangerously low amdihie case of the helicopters, hovering and cigdiar
extended periods of time” [52].

Other residents report feeling intimidated by thpraaches used by activists who are opposed to
pesticide use. Some people have expressed feah#éyatvill be sued or harassed for using chemicals
their property. Helicopter pilots and activistkalhave reported or documented threats to thesopet
safety. The El team has observed aggressive anaddating gestures and language from both sides
during public meetings or on recorded tapes andosd

Frustration and Anger:

Residents express anger at many things, includnggon’s Right to Farm and Forest Law; the Forest
Practices Act (FPA); the Federal Insecticide, Faiag, and Rodenticide Act (FIFRA); timber
companies; pesticide makers; the chemical industgle lobbying organizations; environmental
organizations; ODA; ODF; PARC; and the ElI.

Community members have expressed frustration ca@nf to navigate a complex system of
governmental oversight in order to understand rmeffect change. Some believe the law favors the
economic interests of large industrial landownewserthan it protects people's health. Other ressden
are frustrated and angry about letters they reddnmn lawyers who were hired to prevent them from
using chemicals on their own property. There asputies and litigation between neighbors over
allegations of chemical drift, economic and bussnesses, and property devaluation.

Mistrust and alienation:

Many community members have expressed some defjneistoust and skepticism about industry’s
influence on the regulation of pesticides and @aEh Some specific concerns related to the reiguat
of pesticides include:

. the chemical and timber industries’ degree of ifice over public policy relating to the
regulation, application, and use of pesticides;

. the government’s process for determining whethsisrio human health are adequately
understood and used to inform pesticide use lamg; a

. the validity of research used to support claimsh@mical safety and inform requirements

for pesticide labeling and use.

Community members have also expressed skepticisut #te El, including concerns about the
following:
. The El lacks independence and scientific rigorm@wnity members are concerned that the
El will be unduly influenced by community activistdo are intent on eliminating access to
pesticides or by trade lobbying groups who areninb® ensuring continued access to the use
of pesticides.
. The El is an unwarranted expenditure of public &ind
. The resources needed to complete the investigatibbe reduced or eliminated, or that
industrial landowners have, and will continue,tevért the investigation by using chemicals
that cannot be tested for in urine.
. The El is not inclusive enough of community inpddesn’t allow community as an equal
stakeholder, and is not doing enough to stop theeyspy until the extent of human exposure
is known.
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4. Inadequate protection of public health

As pointed out, there is a wide range of viewporetgrding aerial spraying and the use of pesscide
within the Highway 36 community. Some people aneficent that EPA’s pesticide labeling and risk
assessment process is protective of health. O#inerskeptical and want the government to do more to
protect their health. Some community members Ipagposed establishing aerial spray buffer zones
around homes and schools, while others want a aimploratorium on all uses of pesticides.

Most community members express some degree of @ippom for the agencies’ investment in their
community and support for the investigation effoBeme of these community members are
comfortable with the initial, baseline EI conductedATSDR, are not concerned about exposures and
guestion why the investigation continues. Otheesfarstrated with what they see as a delay in g¢tn
prevent exposures they believe are occurring dweaa spray season.

Residents seeking a change in application practixpeess one or more of the following concerns or
positions:
» Government agencies are not doing enough to prpteette citizens’ health.
» Existing environmental regulations are based dekaassessment process that does not
adequately protect human health and the environment
* As science advances, pesticides will be found tmbee harmful than previously thought.
* Government is not taking community concerns sehoasd they feel like “guinea pigs”.
« The “Precautionary Principl&* should be invoked by placing a moratorium on samgication
practices (specifically aerial spraying) until taggactices are proven safe.

In an effort to address their own health concearfew residents have taken steps to hire a forensic
agronomist, test their own drinking water, collantl have their urine samples analyzed, and pagirffor
monitoring equipment and analysis. These resideatg to know how pesticides move and act in the
unique climate of the investigation area. In aomffo capture this information, they have educated
themselves on the science of air and water mongand agronomics.

Summary

OHA believes that stress and community conflidhi@ investigation area negatively affects both
individual and community health and well-being. §ynamic may impede future efforts to understand
and respond to community concerns about pesticideseires. The issue of pesticide use in general,
and aerial applications in particular, has creatatdlict between neighbors and friends. One residen
said that people who used to be friendly have sdpalking to her. Others have expressed their
apologies to the investigation team for what thaly @mbarrassing behavior - behavior they feekbrtf
poorly on their community. Many people have madgdar they do not know who to trust or what to
believe. This type of polarization within rural comanities is arguably more destructive and stressful
than in more populated areas because people inang@s or smaller communities may be more
dependent on each other’s relational resowandscommunity capacity [53].

! The Science and Environmental Health Network dessrthe Precautionary Principle as follows: “Wlaenactivity raises
threats of harm to human health or the environnpmetautionary measures should be taken even i samse and effect
relationships are not fully established scientifica
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OHA has identified several causes of stress antliciowithin the Highway 36 community, including
the following:

fear and anxiety about personal health, safetychildren’s health;

differing views on pesticide use and human andgpeiyproperty rights;

ongoing concerns about the lack of adequate natifios and records of pesticide applications;
anger and distrust of government agencies; and

divisions within the community and existing soaakworks.

These stressors negatively affect individual comitgunembers and the Highway 36 community as a
whole. OHA believes that formal mediation serviosy help to reduce community stress and improve
community cohesion in the longer term. Mediatioaymalso be necessary for the successful completion
of the ElI.

Progress Toward Answering Investigation Questions

Table 16 describes the El team’s progress towasdi@rng the original El questions. The table also
highlights outstanding gaps in available informatémd identifies the types of activities that wolédp
fill these information gaps. OHA drew from infornaat gaps identified in this table to guide
recommendations and the public health action plan.
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Conclusions

As a result of this Exposure Investigation, OHAdleedtwentyimportant conclusions addressing the
guestions about the presence, type and sourcepobare to pesticides in the Hwy 36 investigatiaaar

OHA reachedneconclusion related to the questidxre residents in the Highway 36 Corridor being
exposed to pesticides from local application practes?

Conclusion 1:This investigation did find evidence that residesftthe investigation area were
exposed to pesticides or herbicides in spring ahd®011. However, it was not possible to
confirm if these observed exposures occurred asudtrof local applications practices or were
from other sources.

OHA reachedour conclusions related to the questidio: what pesticides are they being exposed?
Conclusion 2:Residents in the Highway 36 investigation areaurathry biomarkers for
exposure to 2,4-D in spring and fall 2011, andztein spring 2011. We were unable to
determine if participants in the investigation anea urinary biomarkers for exposure to
pesticides other than 2,4-D and atrazine in spomigll 2011.

Conclusion 3:Some Highway 36 investigation area residents mag baen exposed to very
low levels of DEET, fluoridone, or hexazinone ieithdrinking water.

Conclusion 4:Some Highway 36 investigation area residents mag baen exposed to very
low levels 2,4-D or glyphosate in their soil.

Conclusion 5:Some Highway 36 investigation area residents mag baen exposed to very
low levels of clopyralid in the air.

OHA reachedhreeconclusions related to the questiofo what levels are they being exposed?

Conclusion 6:In the spring of 2011, Highway 36 investigationaaresidents had higher levels
of 2,4-D exposure than the general U.S. population.

Conclusion 7:In the fall of 2011, Highway 36 investigation areaidents had urinary 2,4-D
levels that were not statistically different th&ae general U.S. population

Conclusion 8:1n the spring of 2011, urine samples from Highwé&yir8/estigation area

residents also had detectable levels of atrazunat s unknown how these levels compare to
the general U.S. population.

OHA reachedneconclusion related to the questidihat are potential source(s) of the pesticides to
which they are exposed?
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Conclusion 9:There isinsufficient information to confirm that local pastle applications are
the source of pesticides found in the urine ofipigdting Highway 36 investigation area
residents. However, available evidence suggesgitssible that reported applications may
have contributed to the levels detected in paditig’ urine.

OHA reachedour conclusions related to the questidvihat are potential routes (pathways) of
residents’ exposures?

Conclusion 10:We were unable to determine whether air is a pagrof@xposure to pesticides
in the Highway 36 investigation area.

Conclusion 11:Drinking water can be eliminated as an exposurevpay for the 2,4-D and
atrazine detected in Highway 36 investigation aes&dents’ urine.

Conclusion 12:Soil sampled in the fall of 2011 can be eliminaésdan exposure pathway for
the 2,4-D and atrazine detected in Highway 36 ingason area residents’ urine.

Conclusion 13:Homegrown food sampled in the fall of 2011 can loeirated as an exposure
pathway.

OHA reachedive conclusions related to the questidvihat health risks are associated with these
exposures?

Conclusion 14:The levels of 2,4-D measured in Highway 36 investan area residents’ urine
in spring and fall 2011 were below levels expedtedarm people’s health.

Conclusion 15:We cannot determine whether the levels of atrazia@bolites measured in
Highway 36 investigation area residents’ urinepnrgy 2011 could harm people’s health.

Conclusion 16: Drinking or contacting domestic water with concatitns of pesticides
detected in some Highway 36 investigation areagmtags is not expected to harm people’s
health.

Conclusion 17:Contact with soil containing pesticides at the enrations detected in the fall
of 2011 in some Highway 36 investigation area soilot expected to harm people’s health.

Conclusion 18:Handling or consuming garden vegetables, berrgggs,anilk or honey from the
Highway 36 investigation area from fall 2011 wittrharm people’s health.

OHA reachedwo additional conclusions related to the impacth®El and to the health of community
members from community conflict.
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Conclusion 19:Divisions and hostility among community membergléd by cultural and
values differences over land use, pesticide useeuykrty rights, are creating significant
stressors on many individual community membersanthe community as a whole.

Conclusion 20:Leadership activity within the community has beeemted toward debating
issues of land use, pesticide use, and propettystigNo formal or informal leader has yet
emerged who has a mediating influence on theserdiites. Formal mediation services for the
Hwy 36 community may be necessary for both the esgfal completion of the El and for the
important progress needed to reduce communitysstéied improve community cohesion in the
longer term.

Recommendations

Pertaining to the Exposure Investigation undern@iytA recommends that:

1. US EPA work with the Exposure Investigation teamdeveloping a sampling and analysis plan
designed to evaluate exposures to pesticides andito address gaps in the data needed to
answer Exposure Investigation questions. At the tifhpublication of this report, passive air
monitoring over several application seasons appedrs the best option to collect community-
wide air data.

2. ODA and ODF continue to provide pesticide applmatiata as needed to interpret air sampling
(or other) data collected as part of this invesioga

3. State and federal agencies involved in the ongBxmpsure Investigation develop an
implementation plan that includes identificationn@cessary resources to carry out activities
appropriate for each agency’s role in this effort.

Pertaining to broader and/or longer-term issuestified by the Exposure Investigation, OHA
recommends that:

1. ODA and ODF work with pesticide applicators to depeconsistent pesticide application
record-keeping processes to ensure that applicedmord data are accurately maintained and
usable.

2. State agencies explore the feasibility of implermgna system that would allow sensitive
populations to be notified of imminent pesticidglkgations in such time and with such
specificity that they could take action to avoighesure to those applications. Such policies
could include adoption of systems developed byrgtiresdictions, or modification of existing
regulatory systems designed to monitor pesticigedications.

3. State and federal agencies involved in the ongBxmpsure Investigation develop an
implementation plan to address these recommendatiociuding the identification of resources
to carry out activities appropriate for each agénoyle in serving the communities of Oregon.
That plan should include a recommendation on h@natfencies should coordinate, collaborate
and share resources.

4. Community members, including local government repngatives and other community leaders,
consider seeking the assistance of a professioediation group to address immediate and long-
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term conflicts among community members and ideradiyons to move these conflicts toward
resolution.

Public Health Action Plan

Public health actions completed:

The EIl team collected urine and environmental saml fall 2011, and communicated
individual results back to El participants in wing911/2012.

The EIl team hosted two public meetings (July 204d April 2012) and one open house
(November 2011) in Blachly, OR.

ATSDR released a report on the fall 2011 urine damgsults in March 2012.

OHA led outreach activities including the develominef a Highway 36 EI web page and
listserv, press releases, flyers, a factsheetpdmet communication materials.

Public health actions planned:

OHA wiill:

Review and respond to all public comments receigad,release a final version of this interim
report upon completion.

Work with state and federal partners, community finexs, and other stakeholders to implement
the recommendations in this report.

Continue to maintain and provide updates throughHighway 36 web page and listserv.
Compare application records from 2011 to applicaterords from 2009 and 2010 to determine
if there were noticeable (substantial) changesstipide application practices after the El was
initiated in 2011.

Review air sampling data once it is collected legy HiPA.

Develop and release a final Public Health Assessne@ort which will include all previous
sampling data, pesticide application data from 22091 and air sampling data collected by the
EPA.

55



References

[1] U.S. Bureau of Land Management, “GIS Dataseegon/Washington Surface
Management Ownerhsip,” 2012. [Online]. Availabl&pt//www.blm.gov/or/gis/data-
details.php?data=ds000011.

[2] S. A. Turner, “Letter: Establishment of Orgaiiarming Operation/rish Reduction from
trespass of pesticides,” 10-Apr-2010.

[3] State of OregorDregon Revised Statutes: Chapter 634-PesticiderGlor2011.

[4] U.S. Environmental Protection Agency, “Petitji@PA Docket #EPA-HQ-OPP-2010-
0265,” 2010. [Online]. Available: http://www.reguilans.gov/#!docketDetail;D=EPA-HQ-
OPP-2010-0265.

[5] U.S. Environmental Protection Agency, “EPA megtwith members of the Pitchfork
Rebellion,” 2010. [Online]. Available: http://wwvegulations.gov/#!docketDetail;D=EPA-
HQ-OPP-2010-0265-0189.

[6] Agency for Toxic Substances and Disease Reggi¥ublic Health Assessment Guidance
Manual,” Atlanta, GA, 2005.

[7] Oregon Health Authority, “Triangle Lake/Highw&p Exposure Investigation (August-
September 2011) Protocol,” 2011. [Online]. Avai&bl
http://public.health.oregon.gov/HealthyEnvironméhtackingAssessment/Environmental
HealthAssessment/Documents/Hwy%2036%20Protocol%20%i2011.16.11.pdf.

[8] Oregon Department of Environmental Quality, i8e/olatile Organics: GC/MS Full Scan
(8270-High Volume Injector) DEQO3-LAB-0052-SOP (Metd 8270D),” DEQ, Portland,
OR, DEQO03-LAB-0052-SOP, 2010.

[9] Oregon Department of Environmental Quality, I\t Extractable Nonvolatile
Compounds by High Performance Liquid Chromatogralgttrospray/Mass Spectrometry
(HPLC/ES/MS) - EPA 8321A DEQ11-LAB-0031-SOP (Meth#2R1),” DEQ, Portland,
OR, DEQ11-LAB-0031-SOP, 2011.

[10] Oregon Department of Environmental Qualityht@inated Acids in Water by GC-ECD
DEQ10-LAB-0016-SOP (Method SM6640),” DEQ, Portla@R, DEQ10-LAB-0016-
SOP, 2011.

[11] Oregon Department of Agriculture, “QUECHERSeRbxy Extraction Procedure detection
via GC/MS GD110112,” ODA, Salem, OR, 2012.

[12] Oregon Department of Agriculture, “Multiresigliextraction Method using QUECHERS
approach LC/QQQ detection PEMTAOQL,” ODA, Salem, Q&12.

[13] Oregon Department of Agriculture, “QUECHERSttaxtion Procedure detection via
LC/QQQ GD0908,” Salem, OR, 2012.

[14] Oregon Department of Agriculture, “Determimatiof Aminopyralid in Vegetation by SPE
detection via LC/QQQ Aminopy_V2,” ODA, Salem, OR12.

[15] Oregon Department of Agriculture, “Glyphosate/egetation GD110325 Rev. 10,” ODA,
Salem, OR, 2012.

[16] Centers for Disease Control and PreventiooufEh National Report on Human Exposure
to Environmental Chemicals,” 2009. [Online]. Avéile:
http://www.cdc.gov/exposurereport/. [Accessed: 20-2012].

[17] Agency for Toxic Substances and Disease Rggidiological monitoring for exposure to
herbicides - Highway 36 corridor.,” Atlanta, GA, 2

[18] D. Barr, L. Wilder, S. Caudill, A. Gonzalez, Needham, and J. Pirkle, “Urinary creatinine
concentrations in the U.S. Population: Implicatiémrsurinary biologic monitoring
measurementsEnvironmental health perspectivesl. 113, pp. 192-200, 2005.

56



[19] L. L. Aylward and S. M. Hays, “Biomonitoringcftivalents (BE) dossier for 2,4-
dichlorophenoxyacetic acid (2,4-D) (CAS No. 94-73-Regul. Toxicol. Pharmacolvol.
51, no. 3 Suppl, pp. S37-48, Aug. 2008.

[20] L. L. Aylward, M. K. Morgan, T. E. Arbuckle, [B. Barr, C. J. Burns, B. H. Alexander,
and S. M. Hays, “Biomonitoring data for 2,4-dicldphenoxyacetic acid in the United
States and Canada: interpretation in a public heslk assessment context using
Biomonitoring Equivalents,Environmental health perspectivesl. 118, pp. 177-181,
2010.

[21] U.S. Environmental Protection Agency, “ThednsRepellent DEET,” 10-Sep-2012.
[Online]. Available: http://www.epa.gov/opp0000Xtaheets/chemicals/deet.htm.

[22] U.S. Environmental Protection Agency, “R.EFACTS: Hexazinone,” 1994. [Online].
Available: http://www.epa.gov/oppsrrd1l/REDs/factsts#0266fact.pdf.

[23] Minnesota Department of Health, “Human Heddised Water Guidance Table,” 2012.
[Online]. Available: http://www.health.state.mn.disis/eh/risk/guidance/gw/table.html.

[24] C. M. Riley, C. J. Wiesner, and D. J. EcobichtMeasurement of aminocarb in long-
distance drift following aerial application to fats,” Bull. Environ. Contam. Toxicglvol.
42, no. 6, pp. 891-898, Jun. 1989.

[25] Washington State Department of Agriculturen“Assessment of the Meteorological
Conditions Associated with Herbicide Drift in th@tde Heaven Hills/Badger Canyon/Tri-
Cities Area During the Period from August 6 Through 1988,” Jul. 1989.

[26] Washington Department of Agriculture Pesitid@igision, “Case Investigation Report
0049-2008,” 2008.

[27] Agency for Toxic Substances and Disease RsgiStoxicological Profile for Atrazine,”
Atlanta, GA, 2003.

[28] Maine Board of Pesticides Control, “2003 Dfftudy of Two Aerially Applied Blueberry
Pesticides,” Dec. 2003.

[29] N. Woods, I. P. Craig, G. Dorr, and B. Youfi§pray drift of pesticides arising from aerial
application in cotton,J. Environ. Qual.vol. 30, no. 3, pp. 697-701, Jun. 2001.

[30] Montana State University Extension, “AvoidiRgsticide Drift,”Avoiding Pesticide Drift
02-Jan-2008. [Online]. Available: http://www.pegties.montana.edu/reference/drift.ntm.
[Accessed: 22-Apr-2013].

[31] United States Forest Service, “Pesticide-Usadfjement and Coordination Handbook -
Chapter 50,” 2109.14, Dec. 1994.

[32] M. W. Sauerhoff, W. H. Braun, G. E. Blau, aAdJ. Gehring, “The fate of 2,4-
dichlorophenoxyacetic acid (2,4-D) following oramainistration to man,Toxicology vol.
8, pp. 3-11, 1977.

[33] S. D. Gilman, S. J. Gee, B. D. Hammock, V&gel, K. Haack, B. A. Buchholz, S. P.
Freeman, R. C. Wester, X. Hui, and H. I. Maibadndlytical performance of accelerator
mass spectrometry and liquid scintillation counfiogdetection of 14C-labeled atrazine
metabolites in human urineRnalytical chemistryvol. 70, pp. 3463-9, 1998.

[34] Centers for Disease Control and Preventiomptratory Procedure Manual for
Diaminochloro-atrazine (DACT), Desethyl-atrazinde(5), Desisopropyl-atrazine (DIA),
Hydroxy-atrazine (AZN-OH), Desethyl-atrazine mertapte (DEAM), Atrazine
mercapturate (ATZ), and Atrazine (AZN) (Method Nd.07.01),” Atlanta, GA.

[35] Centers for Disease Control and Preventiomdtratory Procedure Manual for Specific
Organophosphorous Pesticides, Synthetic PyrethrSielected Herbicides, and DEET
(Method No. 6103.01),” Atlanta, GA.

57



[36] B. H. Alexander, J. S. Mandel, B. A. Baker,JXCBurns, M. J. Bartels, J. F. Acquavella, and
C. Gustin, “Biomonitoring of 2,4-DichlorophenoxydiceAcid Exposure and Dose in Farm
Families,”Environ Health Perspectol. 115, no. 3, pp. 370-376, Mar. 2007.

[37] K. W. Thomas, “Agricultural Health Study/Pestie Exposure Study: Status update and
preliminary results,” presented at the North Caxlrield Station Advisory Panel Meeting,
2002.

[38] C. Chevrier, G. Limon, C. Monfort, F. RougBt, Garlantézec, C. Petit, G. Durand, and S.
Cordier, “Urinary Biomarkers of Prenatal Atrazinggdsure and Adverse Birth Outcomes
in the PELAGIE Birth Cohort,Environ Health Perspegctol. 119, no. 7, pp. 1034-1041,
Jul. 2011.

[39] D. B. Barr, P. Panuwet, J. V. Nguyen, S. Udurknd L. L. Needham, “Assessing exposure
to atrazine and its metabolites using biomonitgfilgviron. Health Perspectvol. 115,
no. 10, pp. 1474-1478, Oct. 2007.

[40] D. A. Alvarez, “Guidelines for the use of tekemipermeable membrane device (SPMD) and
the polar organic chemical integrative sampler (F&)@ the environmental monitoring
studies.,” 2010.

[41] U.S. Environmental Protection Agency, “Soilr&ening Guidance: Techincal Background
Document.- Appendix B,” 1996.

[42] US EPA, “Federal Register Volume 77, Numbe2 1BPA-HQ-OPP-2011-0569,” 19-Sep-
2012. [Online]. Available: http://www.gpo.gov/fdgp&g/FR-2012-09-19/html/2012-
22754 .htm. [Accessed: 02-Apr-2013].

[43] Institute of Medicine National Academy of Soges, “Assessing the social and behavioral
science base for HIV/AIDS prevention and intervemtiworkshop summary and
background papers.,” National Academy Press,, Wigstm, D.C., 1995.

[44] Centers for Disease Control and Preventiomi@unity Engagement: Definitions and
Organizing Concepts from the Literature,” 2012. [i©]. Available:
http://www.cdc.gov/phppo/pce/partl.htm.

[45] C. Marshall and G. B. Rossmddesigning Qualitative ResearcBrd ed. Thousand Oaks,
CA: Sage Publications,, 1999.

[46] C. Van StrumA Bitter Fog.Sierra Club Books, Random House, Inc., 1983.

[47] U.S. Environmental Protection Agency, “Decisiand Emergency Order Suspending
Registrations for the Forest, Rights-of-Way, andté@& Uses of 2,4,5-
Trichlorophenoxyacetic Acid (2,4,5-T),” 1979.

[48] Agency for Toxic Substances and Disease ReggidReport of the Expert Panel Workshop
on the Psychological Responses to Hazardous Sulestaitlanta, GA, 1995.

[49] S. R. Couch and S. Kroll-Smith, “Environmen@dntroversies, Interactional Resources,
and Rural Communities: Siting Versus Exposure DisptiRural Sociologyvol. 59, pp.
25-44, 1994.

[50] S. R. Couch and S. Kroll-Smith, “Alienatiomxic contamination, and the dirty deal,”
1993.

[51] Community member, “Email to OHA staff from comanity member,” 20-Feb-2010.

[52] Carol Van Strum; Paul E. Merrell, Plaintiffs-appaifits v. John C. Lawn, et. al.,
Defendants-appelleesol. 940 F.2d 406. 1991.

[53] S. Kroll-Smith and S. R. Couch, “What is aatiter? An ecological symbolic approach to
resolving the definitional debatdyiternational Journal of Mass Emergencies and
Disaster vol. 9, pp. 35566, 1991.

58



[54] U.S. Environmental Protection Agency, “Humaaatth Benchmarks for Pesticides.”
[Online]. Available:
http://iaspub.epa.gov/apex/pesticides/f?p=HHBP:hd8&871128999501.:::::

[55] U.S. Geological Survey, “Health-Based Scregriievels,” 2012. [Online]. Available:
http://infotrek.er.usgs.gov/apex/f?p=HBSL:HOME:0:

[56] U.S. Environmental Protection Agendytle 40 PART 180--TOLERANCES AND
EXEMPTIONS FOR PESTICIDE CHEMICAL RESIDUES IN FOOD

[57] World Health Organization, “Codex PesticidessiRlues in Food Online Database,” 2010.
[Online]. Available: http://www.codexalimentariugtfpestres/data/index.html.

[58] Health Canada, “Maximum Residue Limits for fR@des,” 2012. [Online]. Available:
http://pr-rp.hc-sc.gc.ca/mrl-Irm/index-eng.php.

[59] U.S. Foreign Agricultural Service, “Europeanibn Pesticide MRLs Market Information
Page,” 2012. [Online]. Available:
http://www.mrldatabase.com/marketinfo/marketinfo336084061212051206.pdf.

[60] U.S. Environmental Protection Agency, “Rerégigon Eligibility Decision for 2,4-D,”
Washington, D.C., 2005.

[61] National Pesticide Information Center, “2,4d&neral Fact Sheet,” 2009. [Online].
Available: http://npic.orst.edu/factsheets/24Dgénlbody. [Accessed: 13-Nov-2012].

[62] U.S. Environmental Protection Agency, “AtragirFinalization of Interim Reregistration
Eligibility Decision and Completion of Tolerance &sessment and Reregistration
Eligibility Process,” Washington, D.C., 2006.

59



Report Preparation

This Public Health Assessment for the Highway 3éridor site was prepared by the Oregon Health Auittho
under a cooperative agreement with the federal &géor Toxic Substances and Disease Registry (ATSDR
This report was not reviewed or cleared by ATSDR.

Authors

Sujata Joshi, MSPH David Farrer, Ph.D. Jae P. Douglas, Ph.D.
Epidemiologist Toxicologist Principal Investigator
Karen Bishop, MPH Matthew Dubrow, D.O

Health Educator Preventive Medicine Resident

State Reviewers

OHA Public Health Division

Julie Early-Alberts, MS

Manager, Healthy Communities Unit
Research and Education Services
Center for Health Protection

Jae P. Douglas, Ph.D.

Principal Investigator, Section Manager
Research and Education Services
Center for Health Protection

Gail R. Shibley, JD
Administrator
Center for Health Protection

Bruce Gutelius, MD, MPH
Interim Administrator
Center for Prevention and Health Promotion

Jean O’Connor, JD, DrPH
Deputy Director
Oregon Public Health Division

Mel Kohn, MD, MPH
Director
Oregon Public Health Division

60



Appendix A: Application Records

OHA requested 2009-2011 application records fromAQIDd ODF in October 2011 and received most
of the application records in June 2012. Thisieseadescribes OHA’s analysis of 2011 application
records.

2011 Application Records: Descriptive Statistics

There were 142 reported pesticide applicationkeénHighway 36 investigation area during 2011.
Forty-one (29%) of these 142 reported applicatwase only reported to ODA, and 101(71%)
applications were reported to ODF. Based on OHiterpretation of the data, 10 (7%) of the 142
applications were for agricultural purposes (eagplications on Christmas tree farms and pastuch Ja
114 (80.3%) were for forestry operations, and IB{%) were roadside applications. Table 17 shows a
breakdown of the 2011 application data by theseethmajor “sectors”.

Table 17: 2011 application data by sector.

Agricultural Forestry Roadside Total

Applications 10 (7.0%) 114 (80.3%) | 18 (12.7%)| 142 (100%)

Acres Treated 90 (1.8%) | 4,756 (96.5%) | 83 (1.7%) | 4,929 (100%)

Aol el ifeile [T ol o] [ MOl )Y  128.6 (6.0%) | 1972.4 (91.5%)| 53.5 (2.5%) | 2154.5 (100%)

Aol el ifeile [T o o] [[ToM(oJoli[gle  60.0 (4.3%) | 1345.9 (95.7%)| 0.0 (0.0%) | 1405.9 (100%)

% = percent

There were no applications in January and Febraay three applications on 22 acres of land at the
end of March (Figure 2). There were 23 application 1,171 acres in April, and 22 applications 84 4
acres in May. There were few applications in Jame July, and 23 applications on 962 acres in Algus
The largest number of applications occurred in &aper (29 applications on 1,157 acres). There were
22 applications in October on 509 acres and siXiamns in November on 414 acres. There were no
applications in December 2011.
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Figure 2: Applications and acres treated in 201 inloyth.*
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* Note: Two applications in March and one appiigatin July were missing data on acres treated.

Aerial applications accounted for 26% of 2011 agailons, and roughly 45% of acres in the
investigation area were treated with this methaab(& 18). Approximately 20% of applications were
hack and squirt treatments (24% of acres), andoxppately 23% of applications were ground-based
treatments (18% of acres).

Table 18: Application methods for 2011 pesticidplegations in investigation area.*

Application Method Number of Applications Acres Treated

Aerial 37 (26.1%) 2198.5 (44.6%)
Ground 32 (22.5%) 891.2 (18.1%)
Roadside 18 (12.7%) 82.8 (1.7%)

Hack and Squirt 28 (19.7%) 1182.0 (24%)
Unknown 27 (19.0%) 574.5 (11.7%)

Total 142 (100.0%) 4929.0 (100%)

*Note: We inferred application method for six a@pplications, three ground applications and rwaxiside
applications. % = Percent
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During 2011, an estimated 2,097 gallons of liquestizides and 1,406 pounds of dry pesticitiesre
applied in the investigation area (Figure 3). Eheere ten pesticides (not including adjuvants)iagp
in the same area in 2011: 2,4-D, aminopyralid,zatey clopyralid, glyphosate, hexazinone, imazapyr,
metsulfuron methyl, sulfometuron methyl, and tnpja  The pesticides used in largest quantitiesewer
(in descending order): hexazinone (1,304 lbs/5gs), glyphosate (710 gallons), atrazine (702
gallons), 2,4-D (345 gallons) and imazapyr (252aye). 2,4-D, atrazine, clopyralid and hexazinone
were used exclusively during during the early péthe year (April and May), while imazapyr,
metsulfuron methyl, and sulfometuron methyl weredugredominantly in late summer and fall
applications (Table 19).

In the investigation area, the township ranges wighmost pesticide applications and largest nuraber
acres treated were 16S 06W and 16S 07W (FigurEhé)township ranges with fewest applications
(and fewer acres treated) were 16S 08W and 17S 07W.

Figure 3: Amounts of pesticide products applie@di1 by month.*
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Jan Feb |March| Apr | May | June | July | Aug | Sept | Oct | Nov | Dec
H Pounds| 0.0 0.0 | 44.0 | 747.8|5145| 0.0 0.0 58 | 939 | 0.0 0.0 0.0
H Gallons| 0.0 0.0 1.1 |1051.5| 89.6 | 14.1 | 19.6 |255.0|473.4|162.8| 30.0 | 0.0

* Note: The amount applied does not include adjtsvan carriers (e.g., water, surfactants, and dylegd
applications (one in March, one in August) weresinig data indicating the amount applied.

> These are estimates of pesticides in liquid agdatm before they were mixed with water, surfatszand
other additives.
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Table 19: Amount of pesticides applied in 2011 lpnth (darker shading indicates larger amounts).

Active Ingredient March April May June July Aug @e | Oct. Nov. Total
2,4-D (gal) 325.4 | 20.0 345.4
Aminopyralid (gal) 15 0.6 2.7 0.5 5.3
Aminopyralid, 51 | 12 | 15 7.8
Triclopyr (gal)

Atrazine (gal) 672.6 | 29.0 701.6
Clopyralid (gal) 10.8 2.1 12.9
Glyphosate (gal) 1.0 25 22.0 12.8 16.5 | 202.4 | 330.9 | 121.4 709.5
Hexazinone (gal) 38.6 11.2 49.8
Hexazinone (Ibs) 44.0 745.8 | 514.2 1304.0
Imazapyr (gal) 0.3 1.1 42.6 | 1404 | 37.2 30.0 251.5
Metsulfuron methyl 01 0.9 0.2 13
(gal)

Metsulfuron methyl 58 296 28 3
(Ibs)

Sulfometuron

Methyl (gal) 0.1 3.8 0.6 4.0 8.6
Sulfometuron

Methyl (Ibs) 2.0 0.3 2.3
Sulfometuron

methyl, Metsulfuron 3.3 3.3
methyl (gal)

Sulfometuron

methyl, Metsulfuron 71.3 71.3
methyl(Ibs)

Triclopyr (gal) 0.5 1.3 21.8 24.6 8.6 0.8 57.5
Total (gal) 1.1 1051.5| 90.1 15.3 41.4 | 279.5 | 482.0 | 163.5 | 30.0 21545
Total (Ibs) 44.0 747.8 | 514.5 0.0 0.0 5.8 93.9 0.0 0.0 1405.9

*Notes: Excludes carriers and adjuvants. Oneiegipbn of glyphosate and sulfometuron methyl inrbg and one
application of glyphosate and triclopyr in Augustre missing data on the amount applied. Gal =ogs]libs = pounds.
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Data Processing and Analysis

The ODA and ODF application data were processétkoel and SAS to obtain a single dataset
of 2011 pesticide applications in the Highway 3@eistigation area. The final merged dataset
had data on 142 applications (Table 20). SAS wgas to obtain basic descriptive statistics
(e.g., number of applications per month, acresedhdor the pesticide application data.

Table 20: Number of records and applications in12@dtaset.

Files - 82

Total Observations (Rows) 165 275
Number applications 100 101
ODA applications not in ODF dataset 41

Total applications 142

ODF — Oregon Department of Forestry; ODA = OreBepartment of Agriculture

ODF Records Data Entry

OHA staff abstracted all available ODF recordsZ0t1. Data were abstracted into an Excel
spreadsheet. Table 21 shows the fields abstréctedthe records. One OHA staff member
abstracted records from January — July 2011, aothanOHA staff member abstracted records
from August — December 2011.

Table 21: Data fields abstracted from ODF records.

Notification and Unit -Indicates the corresponding ODF notification numbe
Number
Application Date -Date of application. Some resondd more than one date on the

record. If the record indicated the amount of citais applied on each
date, we entered each date as a unique applicdfitime record provided
the total amount of chemicals applied over sewdaitds, we treated the
record as a single application, and entered maltlpkes/times in the
appropriate cells.

Project Name Name of treated unit

Landowner, Operator, The Landowner and Contractor fields were abstraftted records; the

Contractor operator field was populated based on informatio®©®F's SharePoint
site.

Township, Range and Township-Range-Section location of treated urfithé area spanned

Section multiple sections, we entered all sections sepdrfayecommas (e.g., 10
12, 14).

Longitude, Latitude Many records did not have lat@/longitude indicated. For these

records, we estimated coordinates using the foligyprocess:

1) If the record (or corresponding notificationglinded a map of the
unit, we visually identified the unit using ArcGI&nd used the rough
center point of the unit for longitude/latitude cdimates.

2) If no map was available, we used the coordinatéise center point of

66




T/R-Section in which the unit was located.
Note: Used GCS_NA 1983 coordinate system

Other location

Not standard across records; may tiig field. Some records indicate
elevation (entered as E:XXXX). A few applicatiamscurred in Benton
County, but within our investigation area.

ad

Acres

Most records indicated the number of acesstéd, though a few record
of roadside treatments indicated miles insteaccdsa

S

Chemical Supplier

Entered company indicated onrcedeft blank if not indicated.

Product Name and
Registration Number

Chemical name and EPA registration number. In soases, the
product name and registration number did not magchin these cases,
we crosschecked the information with ODA applicatiecords, or used
our professional judgment to enter the correct pcodame and
corresponding registration number. In additionegistered products,
we entered data on adjuvants (e.g., surfactanes)dy

Active Ingredient

Identified from EPA product label

Product Application Rate

In most cases, we entdregbroduct application rate as indicated on

record. If the rate was not provided on the ODdord, but provided in a

corresponding ODA record, we entered the ODA appibo rate. In
some cases, we back-calculated the rate by diviti@gotal amount
applied by acres.

the

Product Total Total product applied during the ag&tlon. If the total was not
provided on the record, we calculated the total@mby multiplying the
application rate by number of acres.

Carrier Product carrier used during application

Carrier Rate

Product carrier rate. In some casedjack-calculated the rate by
dividing the total amount applied by acres, ormeated the rate based @
the percentages provided on the record.

n

Carrier Total

If the total was not provided on teeord, we calculated the total
amount by multiplying the application rate by numbgacres, or
estimated the total based on the percentages jgebwaid the record.

Start Time and End Time

The start and end timecatdd on the application record.

Total Rate and Total
Applied

The total amount of product(s) and carrier apptiadng an application.
If not indicated on the record, we calculated flekl based on product
and carrier rates/totals.

Application Type

This information was not indicatex some records. In some cases, \
inferred application type based on other inforntata the record (e.g.,
equipment used, meteorological data).

ve

Meteorological
Information

We entered the time of measurement, temperatuneidity, wind speed
and wind direction for up to 4 meteorological remdi. A few records

(with multiple application dates) had more thareddings; for these, we
entered the first four readings.

Planting Date

Date/Year unit was planted; raretijdated on record, may drop this
field.

Target Species

Species targeted during application.

Equipment Used

Equipment used for application; $ones method was indicated (e.g.

hack and squirt)
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ODF - Oregon Department of Forestry; T = TownsRip; Range; EPA = Environmental Protectign
Agency; ODA = Oregon Department of Agriculture

Data Quality Check
To ensure the data were abstracted correctlyatdl entries were checked against the actual
application record. In addition, ODF conducted&olcheck of abstracted records.

ODA Records Acquisition and Data Quality Control

The following pages are an ODA document descrilivegrecords acquisition and data quality
control process that ODA used in support of this El
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Oregon Department of Agriculture, Pesticides Program
HWY 36, Health Exposure Investigation (EI), Western Lane County
Pesticide Application Record Data Review Project, Verification and Validation
November 21,2012

Background

Residents living in western Lane County, near Triangle Lake and Highway 36, have expressed
concern for several years over possible exposures to pesticides from application activities on
forestland, right-of-way, and agricultural sites. Several residents have reported potential health
effects associated with pesticide use in the surrounding area. Based on concerns of adverse
health expressed by some residents, the multi-agency Oregon Pesticide Analytical Response
Center (PARC), in cooperation with Oregon Health Authority (OHA), Department of
Agriculture (ODA), Department of Environmental Quality (DEQ), the Agency for Toxic
Substances and Discase Registry (ATSDR) and the U.S. Environmental Protection Agency
USEPA), initiated an Exposure Investigation (EI) to assess whether, and to what extent, these
residents are being exposed to pesticides. The Oregon Health Authority (OHA) had been
identified as the state lead agency to initiate the Exposure Investigation. OHA requested ODA,
Pesticides Program, to collect and provide specific pesticide application data for 2009, 2010, and
2011, in support of the Exposure Investigation. The investigation was initiated in the fall of
2011 and is anticipated to continue into the fall of 2012.

Objectives:

#1 — Obtain Commercial Pesticide Operator and Public Pesticide Applicator pesticide application
record data for 2009, 2010, and 2011, within subject area. Request Private Pesticide Applicators
to submit pesticide application data within the subject area for 2009, 2010, and 2011, in support
of the Exposure Investigation.

#2 - Verify and validate pesticide use application data submitted to the Oregon Department of
Agriculture, Pesticides Program, by Commercial Pesticide Operators and Public Pesticide
Applicators in support of the Highway 36 Exposure Investigation (EI). Collect and compile
Commercial Pesticide Operators, Public Pesticide Applicator and Private Pesticide Applicator
application data submitted to ODA within the subject area for 2009, 2010, and 2011, in support
of the Exposure Investigation.

Oregon Pesticide Applicator License Definitions/Recordkeeping Requirements

A Commercial Pesticide Operator is defined as: “a person who owns or operates a business
engaged in the application of pesticides upon the land or property of another.” Oregon Revised
Statute (ORS) Chapter 634.146 requires Commercial Pesticide Operators to prepare, maintain
and make available for inspection during business hours pesticide application information.
Records shall be maintained for a period of at least three years from the date of application.
Specific record elements to be maintained are identified in ORS 634.146.
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A Public Pesticide Applicator is defined as: ““a person who is an employee of the State of Oregon
or its agencies, counties, cities, municipal corporations, other governmental bodies or sub
divisions thereof, irrigation districts, drainage districts and public utilities and
telecommunications utilities who performs or carries out the work, duties or responsibilities of a
pesticide applicator utilizing power equipment or a restricted use pesticides. Pursuant to Oregon
Administrative Rule 603-057-0130, Public Pesticide Applicators shall prepare and maintain the
records required of pesticide operators as identified by ORS 634.146 for applications utilizing
power equipment or a restricted use pesticide. Specific record elements to be maintained are
identified in ORS 634.146.

A Private Pesticide Applicator is defined as; “a person who uses or supervises the use of any
pesticide, classified by the department as a restricted-use or highly toxic pesticide, for the
purpose of producing agricultural commodities or forest crop on land owned or leased by the
person”. Oregon Revised Statutes, Chapter 634 (ORS 634) — Pesticide Control, and
corresponding Oregon Administrative Rules, OAR 603 Division 57, do not require private
pesticide applicators to prepare or maintain pesticide application records.

As required by the 1990 Farm Bill, and administered by the U.S. Department of Agriculture
(USDA), Agricultural Marketing Service (AMS), Recordkeeping Branch, private pesticide
applicators are required to maintain records of all restricted use pesticides applied to agricultural
commodities or forest crop on land owned or leased by the person. USDA authorized
representatives may perform compliance and inspection of the USDA recordkeeping
requirements, Record information shall be maintained for a period of two years following the
application.

Note: As specified by Oregon Laws 1999, Chapter 1059, Sections 2 to 11,15,20,21 and 22, each
pesticide user must report to the Department of Agriculture the use of any pesticide product, as
defined by ORS 634.006(8). This requirement is referred to as the Pesticide Use Reporting
System (PURS). The term “pesticide user” is defined as any person who uses or applies a
pesticide in the course of business or any other non-profit enterprise, or for a governmental
entity, or location that is intended for public use or access. Private Applicators would be included
in the definition of “pesticide user”. Due to state budget constraints, the Pesticide Use Reporting
System (PURS) is not available to provide pesticide use data to support the Exposure
Investigation. In 2009 the Oregon Legislature amended the PURS statutes. Among those
amendments was that no pesticide user is required to report pesticide use information into PURS
when PURS is not funded or available. In addition, Oregon Administration Rules (OAR) states
that no enforcement action shall be taken for failure to report pesticide use “... for any calendar
year in which the Department does not provide a fully effective means for pesticide users to
report pesticide use. The Pesticide Use Reporting System has not been available for reporting
pesticide use information from 2009 to present due to funding constraints.

Project/Task Description

The exposure investigation subject area was defined as T15S RO6W, T15S RO7W, T16S RO6W,
T16S RO7W, T16S RO8W, T17S RO7TW, T17S RO8W, T17S RO9W (Attachment #1). The
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pesticide active ingredients of interest were identified as atrazine, aminopyralid, 2,4-D,
clopyralid, glyphosate, hexazinone, imazapyr, metsulfuron-methyl, picloram, sulfometuron-
methyl, triclopyr. The specific data elements requested by ODA and agreed upon by OHA
include: date of application, location of application and acres applied, trade name/ EPA
Registration Number, amount applied/Acre, crop or property treated. ODA will utilize the
Pesticides Program licensing database to identify licensed pesticide businesses and applicators
that may have performed pesticide application activities within the subject area during 2009,
2010, and 2011. To meet the data needs of the EI, ODA identified licensed businesses or
individuals with specific pesticide license types to request pesticide application data. The license
types were identified as Commercial Pesticide Operators, Public Pesticide Applicators and
Private Pesticide Applicators. Within these license types, ODA identified specific pesticide use
categories as well as county designations to further focus the data request to site-specific
pesticide application activities within the study area. Site-specific categories utilized or for
Commercial Pesticide Operator licenses include Forest (Statewide), Agriculture Herbicide (Lane,
Linn, Benton, Douglas, Lincoln, Marion) as well as any license designation for Aerial-
Helicopter, Site-specific categories utilized or for Public Pesticide Applicators included Right-
of-Way (Lane County), Agriculture Herbicide (Lane County), and Forest (Lane County). Site-
specific categories are not utilized or for Private Pesticide Applicator licensing,

Data Acquisition, Verification/Validation

Utilizing the Pesticides Program Licensing Database, ODA identified (421) licensed pesticide
businesses or applicators that met the license criteria identified above: one hundred fifty six
(156) Commercial Pesticide Operators, eighty-eight (88) Public Pesticide Applicators, and one
hundred seventy seven (177) Private Pesticide Applicators.

On or about March 2, 2012, ODA mailed letters (Attachment #2-4) to (421) licensed pesticide
businesses or applicators requesting submission of pesticide use data in support of the El. The
letters identified the specific pesticide application timeframe (2009,2010,and 2011), EI subject
area map, pesticide active ingredients under review and ODA data request form (Attachment #5).
ODA requested businesses and licensees to respond by submitting the pesticide application
information by March 23, 2012, Pesticides Division staff will follow up with Commercial
Pesticide Operators and Public Pesticide Applicators who fail to respond.

ODA Information Services (IS) utilized computer software programming to provide a ten percent
(10%) random selection from the (421) licensed Commercial Pesticide operators and Public
Applicators that met the license criteria. ODA Compliance/Enforcement staff will conduct
routine follow-up Applicator Record Inspections (ARI) on 10 percent (10%) of the Commercial
Pesticide Operators (16) and 10 % of the Public Pesticide Applicators (9) based on the IS random
selection. If during ARI compliance inspections, reported pesticide application data
discrepancies (Incorrect data reported, failure to provide requested data, failure to maintain
required data) are documented in excess of 10 percent (10%) of the businesses or individuals
inspected, ODA will increase the ARI follow up inspections by 5 percent until a confidence level
of 90 percent has been confirmed. Follow up compliance inspections will be conducted utilizing
established ARI procedures.
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ODA Pesticides Division will not be conducting verification/validation of pesticide use data
submitted to ODA by Private Pesticide Applicators, Oregon Private Pesticide Applicators are not
required under Oregon Revised Statutes, Chapter 634 (ORS 634) to prepare, maintain or make
available for inspection pesticide use records. Response from Private Pesticide Applicators to
ODA’s letter of request for pesticide use data is strictly voluntary. Pesticide use data provided to
ODA in response to the request does become public record and will be provided to OHA in
support of the EL

Pesticide Application Data Management

Pesticide application record data was received by ODA and logged into an Excel spreadsheet for
tracking of reporting party and comparison to the list of letters mailed by ODA. The record data
from the reports was then entered into the spreadsheet containing the following data points:
Company Name, Submitted by, Did not apply, Date, Location of application, Acres, Product
Name, Amount applied, and Specific Crop. Each active ingredient was recorded on a separate
line within the spreadsheet. The final spreadsheet was printed and provided to OHA along with
the actual reports and a disk containing the spreadsheet file.

Findings:

Response To ODA Data Request Letters:

Commercial Pesticide Operators — ODA sent one hundred fifty six (156) letters to
Commercial Pesticide Operators. As of May 1, 2012, ODA received one hundred fifty
three (153) responses (98%). Of the three businesses that did not respond, two (2) were
confirmed by ODA as being out of business and one (1) business provided verbal
response that no pesticide applications had been performed within the subject area. Of the
one hundred fifty three (153) written responses received, seventeen (17) reported
pesticide applications within the EI subject area. One hundred thirty six (136) reported no
pesticide applications within the EI subject area.

Public Pesticide Applicators — ODA sent eighty- eight (88) letters to Public Pesticide
Operators. As of May 1, 2012, ODA received eighty-six (86) responses (98%). Of the
eighty-six (86) written responses received, three (3) public applicators reported pesticide
applications within the El subject area. Eighty-three (83) public applicators reported no
pesticide applications within the EI subject area.

Private Pesticide Applicators - ODA sent one hundred seventy seven (177) leiters to

~Private Pesticide Applicators. As of May 1, 2012, ODA received sixty- six (66) responses
(37%). Of the responses received, one (1) Private Pesticide Applicator reported pesticide
applications within the EI subject area, (65) Private Pesticide Applicators reported no
pesticide applications within the EI subject area.

Follow-up Apnlicator Record Inspections (ARI)- Data Validation and Verification;
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Commercial Pesticide Operators —As of November 1, 2012, ODA has completed fifteen
(15) of the sixteen (16) Commercial Pesticide Operator follow-up record inspections to
validate and verify response to data request and data provided to ODA, Follow up
compliance inspections were conducted utilizing established ARI procedures. Thirteen
(13) of the fifteen Commercial Operators reported no pesticide applications conducted in
the subject area. ODA’s inspection did not identify records or data subject to the EL Two
(2) of the fifteen Commercial Operators reported pesticide applications conducted within
the subject area. One of the Commercial Operators records and data had been verified
and confirmed. However, one of the Commercial Operators had failed to provide record
data for two applications conducted within the subject arca. This information was
obtained by ODA and will be provided to OHA in support of the EI

Due to scheduling conflicts with the one remaining Commercial Operator, ODA will
continue to pursue scheduling of the follow-up record inspection.

Public Pesticide Applicators — As of November 1, 2012, ODA had completed all nine (9)
of the Public Pesticide Applicator follow-up record inspections to validate and verify
response to data request and data provided to ODA., Follow up compliance inspections
were conducted utilizing established ARI procedures. Eight (8) of the Public Applicators
reported no pesticide applications conducted in the subject area. ODA’s inspection did
not identify records or data subject to the EI. One (1) of the Public Applicators reported
pesticide applications conducted within the subject area. ODA’s inspection and review of
record information verified and confirmed records and data submitted subject to the data
request.

Private Pesticide Applicators — ODA Pesticides Division did not conduct
verification/validation of pesticide use data submitted to ODA by Private Pesticide
Applicators. Oregon Private Pesticide Applicators are not required under Oregon Revised
Statutes, Chapter 634 (ORS 634) to prepare, maintain or make available for inspection
pesticide use records. Response from Private Pesticide Applicators to ODA’s letter of
request for pesticide use data is voluntary. Pesticide use data provided to ODA by Private
Applicators in response to the request has been provided to OHA in support of the EI.

With the exception of the one remaining Commercial Pesticide Operator follow-up inspection,
ODA has completed it’s verification and validation of the pesticide application record data
submitted to ODA in support of the El. Based on the follow-up inspection of record data
submitted and reviewed, ODA does not anticipate additional follow-up inspections at this time.
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Ore ()I‘l Department of Agriculture
- & 635 Capitol St NE

Salem, OR 97301-2532

John A. Kitzhaber, MDD, Governor

PESTICIDES DIVISION
March 2, 2012
ATTACHMENT 2

«Name»
«Addressy
«City», «State» «Zip_Coden

RE: Pesticide Application Record Information, Western Lane County, Oregon

Residents living in western Lane County, near Triangle Lake and Highway 36, have expressed concern for several years
over possible exposures to pesticides from application activities on forestland, right-of-way, and agricultural sites, Several
residents have reported potential health effects associated with pesticide use in the surrounding area, Based on
information provided by some residents, the multi-agency Oregon Pesticide Analytical Response Center (PARC), in
cooperation with Oregon Health Authority, Department of Environmental Quality, the Agency for Toxic Substances and
Disease Registry (ATSDR) and the U.S, Environmental Protection Agency, initiated an Exposure Investigation to assess
whether, and to what extent, these residents are being exposed. The investigation was initiated in the fall of 2011 and is

anticipated to continue into the spring of 2012,

To supporl the ongoing cfforts of the exposure investigation, the Oregon Department of Agriculture (ODA) requests
Commercial Pesticide Operators provide specific pesticide application record information, The information may be used
by any of'the agencies participating in the exposure investigation. Accompanying this letter is detailed information
identifying the subject area and active ingredients under review, along with the required record elements to be submitted.
The required information must meet each of the following three criteria (see reverse):

o Applications were made in calendar years 2009, 2010, and 2011

°  Applications were made in the investigation subject area.
°  Applications were made with pesticide products containing the active ingredients under review

This information shall be submitted on the attached ODA form provided. If you need additional forms, please reproduce
as necessary.

ODA requires this information pursuant to the authority established in Oregon Revised Statutes (ORS) Chapter 634, The
specific record information required of Commercial Operators is listed in ORS 634.146. Failure to provide the
information would be considered a violation of law and may be subject to an enforcement response,

If you did not apply pesticides meeting the above criteria, check the box on the form and return it to ODA.
Negative responses are required,

Return the record information on the form provided no later than March 23, 2012, Record information may be provided
by mail, fax to (503) 986-4735, or sent via e-mail pestreg@oda.state.or.us to the attention of Mike Odenthal. If you have
any questions regarding this request, please contact me. Thank you for your cooperation,

Sincerely,

Whiteel { il

Michael Odenthal

Investigator

Oregon Department of Agriculture Pesticides Division
635 Capitol ST NE

Salem, OR 97301

PH: (503) 986-4655, FAX: (503) 986-4735

E-MAIL: modenthal@oda,state,or.us
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Provide the following information for each pesticide application on the form provided:

The location of the land or property where application was made; The address of the site, or a
geographic description of the application site (such as circle number, map number, or
township/section/range), and the size of the area treated (acres, square feet, linear feet, etc.)
* The month/day/year of the application
* The trade name and the strength of such pesticides applied: The EPA registration number of each
pesticide product applied or the manufacturer, product name, and formulation type of each product
applied
* The amount or concentration {pounds or gallons per acre of active ingredient or concenfration
per approximately 160 gatlons):
+ The amount of each pesticide product applied per unit of measure (ounces, pounds, pints, quarts,
etc.)
« The type and amount of carricr applied per unit of measure (acre, square feet, ctc.) or, where a
specific unit of measure is not applicable, the total amount applied to the site
« The amount and type of other material applied (such as spreader/sticker, wetting agent or drift

retardant)
+ The specific site (property, crop or crops to which the pesticide way applied)

Investigation Subject Area (within Lane County, defined by the following townships)
T15S RO6W, T15S RO7W, T168 RO6W, T16S RO7W, T16S RO8W, T17S RO7W, T17S RO8W, T17S
ROOW
(See included map)

Active Ingredients Under Review
atrazine, aminopyralid, 2,4-D, clopyralid, glyphosate, hexazinone, imazapyr, metsulfuron-methyl, picloram,

sulfometuron-methyl, triclopyr
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l ’ Department of Agriculture
reg()n 635 Capitol St NE

Salem, OR 97301-2532

John AL Kitzhaber, MD, Governo

PESTICIDES DIVISION
March 2, 2012
ATTACHMENT 3

«Name»
«Address»
«City», «State» «Zip_Code»

RE: Pesticide Application Record Information, Western Lane County, Oregon

Residents living in western Lane Counly, near Triangle Lake and Highway 36, have expressed concern for several years
over possible exposures to pesticides from application activities on forestland, right-of-way, and agricultural sites. Several
residents have reported potential health effects associated with pesticide use in the surrounding area. Based on
information provided by some residents, the multi-agency Oregon Pesticide Analytical Response Center (PARC), in
cooperation with Oregon Health Authority, Department of Environmental Quality, the Agency for Toxic Substances and
Disease Registry (ATSDR) and the U.S. Environmental Protection Agency, initiated an Exposure Investigation (EI) to
assess whether, and to what extent, these residents are being exposed. The investigation was initiated in the fall of 2011

and is anticipated to continue into the spring of 2012,

To support the ongoing efforts of the Exposure Investigation the Oregon Department of Agriculture (ODA) requests your
cooperation and assistance as a Private Pesticides Applicator, by voluntarily providing specific pesticide use information.
Information provided will be used in the assessment of possible health exposures as part of the investigation. The
Department acknowledges that you are not statutorily required to maintain records or make them available, however, your
cooperation is appreciated. Accompanying this letter is detailed information identifying the subject area and active
ingredients under review, along with the requested record elements to be submitted. The requested information must meet
each of the following three criteria (see reverse):

o Applications were made in calendar years 2009, 2010, and 2011

e Applications were made in the investigation subject area

°  Applications were made with active ingredients under review

A form for the information and a map of the subject area are included with this letter for your use. If you need additional
forms, please reproduce as necessary.,

If you did not apply pesticides meeting the above eriteria, check the box on the form and refurn it to ODA,
Negative responses are helpful and appreciated,

Send the record information (on the form provided) to the attention of Mike Odenthal by fax, by e-mail, or by mail
(information below), no later than Mawreh 23, 2012, If you have any questions regarding this request, please contact me.

Thank you for your cooperation.

Sincerely,

Wtoed 7 il

Michael Odenthal

Investigator, Pesticides Division

Oregon Department of Agriculture

635 Capitol ST NE

Salem, OR 97301

PH: (503) 986-4655, FAX: (503) 986-4735
E-MAIL: modenthal@oda.state.or.us

e
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Provide only the following information for each pesticide application on the form provided:

+  The location of the land or property where application was made: The address of the site, or a
geographic description of the application site (such as circle number, map number, or
township/section/range), and the size of the area treated (acres, square feet, linear feet, etc.)

* The month/day/year of the application

* The trade name and the strength of such pesticides applied: The EPA registration number of each
pesticide product applied or the manufacturer, product name, and formulation type of each product
applied

*  The amount or concentration (pounds or gallons per acre of active ingredient or concentration
per approximately 100 gallons):

+ The amount of each pesticide product applied per unit of measure (ounces, pounds, pints, quarts,
ete.)

+ The type and amount of carrier applied per unit of measure (acre, square feet, etc.) or, where a
specific unit of measure is not applicable, the total amount applied to the site

« The amount and type of other material applied (such as spreader/sticker, wetting agent or drift

tetardant)
» The specific site (property, crop or crops to which the pesticide was applied)

Investigation Subject Area (within Lane County, defined by the following townships)
T158 RO6W, T15S RO7W, T'16S RO6W, T16S RO7W, T16S RO8W, T178 RO7W, T17S RO8W, T17S
RO9W
(See included map)

Investigation Active Ingredients
atrazine, aminopyralid, 2,4-D, clopyralid, glyphosate, hexazinone, imazapyr, metsulfuron-methyl, picloram,
sulfometuron-methyl, triclopyr
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() re )'O! ! Department of Agriculture
: a_ 635 Capitol St NE
Salem, OR 97301-2532

John A. Kitzhaber, MD, Governo

PESTICIDES DIVISION

March 2, 2012
ATTACHMENT 4
«Name»

«Address »

«City», «State» «Zip_Code»

RE: Pesticide Application Record Information, Western Lane County, Uregon

Residents living in western Lane County, near Triangle Lake and Highway 36, have expressed concern for several years
over possible exposures to pesticides from application activities on forestland, right-of-way, and agricultural sites. Several
residents have reported potential health effects associated with pesticide use in the surrounding area. Based on
information provided by some residents, the multi-agency Oregon Pesticide Analytical Response Center (PARC), in
cooperation with Oregon Health Authority, Department of Environmental Quality, the Agency for Toxic Substances and
Disease Registry (ATSDR) and the U.S. Environmental Protection Agency, initiated an Exposure Investigation to assess
whether, and to what extent, these residents are being exposed. The investigation was initiated in the fall of 2011 and is

anticipated to continue into the spring of 2012,

To support the ongoing efforts of the exposure investigation, (he Oregon Department of Agriculture (ODA) requests
Public Pesticide Applicators provide specific pesticide application record information. The information may be used by
any of the agencies participating in the exposure investigation, Accompanying this letter is detailed information
identifying the subject arca and active ingredients under review, along with the required record elements to be submitted.
The required information must meet each of the following three criteria (sce reverse):

o Applications were made in calendar years 2009, 2010, and 2011

o Applications werc made in the investigation subject area.

*  Applications were made with pesticide products containing the active ingredients under review

This information shall be submitted on the attached ODA form provided. If you need additional forms, please reproduce
as necessary.

ODA requires this information pursuant to the authority established in Oregon Revised Statutes (ORS) Chapter 634. The
specific record information required of Commercial Operators is listed in ORS 634.146. Failure to provide the
information would be considered a violation of law and may be subject to an enforcement response.

If you did not apply pesticides meeting the above criteria, check the box on the form and return it to ODA.
Negative responses are required.

Return the record information on the form provided no later than Marveh 23, 2012, Record information may be provided
by mail, fax to (503) 986-4735, or sent via e-mail pestrep@oda.state.or.us to the attention of Mike Odenthal. Tf you have
any questions regarding this request, please contact me, Thank you for your cooperation,

Sincerely,

%&mc/ -4 &ééﬁ'%{/

Michael Odenthal

Investigator, Pesticides Division

Oregon Department of Agriculture

635 Capitol ST NE

Salem, OR 97301

PH: (503) 986-4655, FAX: (503) 986-4735
E-MAIL: modenthal@oda.state.or.us
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Provide the following information for each pesticide application on the form provided:

The location of the land or property where application was made: The address of the site, or a

geographic description of the application site (such as circle number, map number, or

township/section/range), and the size of the arca treated (acres, squate feet, lincar feet, etc.)

* The month/day/year of the application

* The trade name and the strength of such pesticides applied: The EPA registration number of each
pesticide product applied or the manufacturer, product name, and formulation type of each product
applied

¢ The amount or concentration {pounds or gallons per acre of active ingredient or concentration

per approximately 100 galions):

» The amount of each pesticide product applied per unit of measure (ounces, pounds, pints, quarts,

etc.)
« The type and amount of carrier applied per unit of measure (acre, square feet, etc.) or, where a

specific unit of measure is not applicable, the total amount applied to the site

+ The amount and type of other matesial applied (such as spreadet/sticker, wetting agent or drift
retardant)

The specific site (property, crop or crops to which the pesticide was applied)

Investigation Subject Area (within Lane County, defined by the following townships)
T158 RO6W, T15S RO7W, T16S RO6W, T168 RO7W, T16S RO8W, T17S RO7W, T17S RO8W, T178
RO9W
(See included map)

Active Ingredients Under Review
atrazine, aminopyralid, 2,4-D, clopyralid, glyphosate, hexazinone, imazapyr, metsulfuron-methyl, picloram,
sutfometuron-methyl, triclopyr
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PARC Health Exposure Investigation - Western Lane County Cregon.
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ATTACHMENT 5
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Appendix B: Comparison Values Used to Evaluate Biohical and
Environmental Samples

Many State and Federal agencies develop compar@mwentrations for chemicals in various
media (urine, water, food, soil, etc.). The purpofthis Appendix is to explain how OHA
selected and derived the comparison values (C\&) umsthis report.

Urine

Urine is a unique medium for evaluating pesticigpasures because no clear associations have
been drawn between specific urine concentratiodshaalth outcomes in humans. OHA
compared the urine results from this El to thosasueed in the general population through the
National Health and Nutrition Examination Surve\HANES) and reported in the Fourth
National Report on Human Exposure to Environme@Gte#micals [16]. For 2,4-D, OHA
compared the El results to the NHANES"zhd 95' percentiles. OHA also compared the 2,4-
D results to the biomonitoring equivalent (BE) &y4-D. A BE represents the estimated
concentration of 2,4-D that would be present inuthee of a person who was chronically
exposed to 2,4-D at a dose equal to EPA's referdase (RfD) for 2,4-D. The BE for chronic
exposures (lasting more than 7 years) to 2,4-M@u8/L; for acute exposures (lasting one day),
the BE is 40Qug/L for women of reproductive age and 1,Q@0L for the rest of the population
[19 - 20]. There are no national reference vafoesatrazine in urine. Therefore, OHA searched
peer-reviewed literature for smaller studies whbeesame atrazine metabolites were measured
in human urine (see Table 12).

Water and Soil

OHA used ATSDR'’s hierarchy for choosing CVs for @raand soil (Figure 5). If a hierarchy 1,
2 or 3 CV was not available, EHAP chose the lowé&PA’'s Regional Screening Levels
(RSL), U.S. Geological Survey’s Health-based Sareghevels (HBSL), or EPA’'s Human
Health Benchmark for Pesticides (HHBP). Tablea2@ 23 show the CVs used for water and
soil respectively.
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Figure 5: ATSDR'’s hierarchy for selecting CVs intema soil and aif6].
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Table 22: Analytes, detections, and comparisonesfar water samples.

UJ

Detections Maximum Comparison

Analyte (N = 37) Detected Value CV Source

_ __ (ppm) (ppm)
iéﬁ"(‘f Jg'_%?l‘;g?ﬁgi;oxy) propionic 0 <0.00011 0.05 LTHA
(22,f14155-:l'1[i)chlorophenoxyacetic Acid 2,46 0 <0.00033 0.07 LTHA
2,4-Dichlorophenoxyacetic Acid (2,4-D 0 <0.00011 10 RMEG
3,5-Dichlorobenzoic acid 0 <0.00033 NA -
?Z-Fi:é-g;chlorophenoxy) butyric acid 0 <0.00066 0.08 RMEG
Ell\-/lc(r:l:;);\())-z-methylphenoxyacetlc Acid 0 <0.022 0.005 RMEG
Acetamiprid 0 <0.0000041 0.5 HHBP
Acetochlor 0 <0.00001 0.2 RMEG
Acifluorfen 0 <0.00022 0.09 HBSL
Alachlor 0 <0.000031 0.1 RMEG
Aldrin 0 <0.000026 0.0000021 CREG
alpha-Chlordane (cis-Chlordane) 0 <0.000026 0.000 CREG
glﬁréa)\—Hexachlorocyclohexane (alpha- 0 <0.000026 0.000006 CREG
Ametryn 0 <0.0000041 0.06 LTHA
Aminocarb 0 <0.0000041 NA -
Atrazine 0 <0.000051 0.03 Intermediate EME
Baygon 0 <0.0000041 0.003 LTHA
l:éthzé—)Hexachlorocyclohexane (beta- 0 <0.000026 0.000019 CREG
Bifenthrin 0 <0.000082 0.091 HHBP
Bromacil 0 <0.000026 0.07 LTHA
Butachlor 0 <0.000026 NA -
Butylate 0 <0.000026 0.4 LTHA
Carbaryl 0 <0.0000051 1 RMEG
Carbofuran 0 <0.0000041 0.05 RMEG
Chlorneb 0 <0.000026 0.09 HHBP
Chlorobenzilate 0 <0.000026 0.2 RMEG
Chlorothalonil 0 <0.000026 0.15 RMEG
Chlorpropham 0 <0.000026 2 RMEG
Cyanazine 0 <0.000026 0.001 LTHA
Cycloate 0 <0.000026 0.035 HHBP
t%?r‘;?ﬁ'o(rgfem htag‘a‘ig;y' 0 <0.000026 0.07 LTHA
t[;?rggn(c?rg?:rtgglhthalate) acid 0 <0.00066 0.07 LTHQ*C(PPAa)re“t‘
metabolites
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Detections Maximum Comparison
Analyte ks Detected Value CV Source
(N =37)

(Ppm) (Ppm)
delta-Hexachlorocyclohexane (delta- CREG* (Parent:
BHC) 0 <0.000026 0.000006 alpha-BHC)

i *
Desethyl Atrazine 0 <0.0000041 0.03 | 'ntermediate EMEG
(Parent: Atrazine)

. . Intermediate EMEG*
Desisopropyl Atrazine 0 <0.0000041 0.03 (Parent: Atrazine)
Diazinon 0 <0.000026 0.007 Chronic EMEG
Dicamba 0 <0.00033 0.3 RMEG
B:(D::;I)()rodlphenyld|chlor0ethane (4,4- 0 <0.000026 0.00015 CREG
ngl)orodmhenyld|chIoroetherne 4,4 0 <0.000026 0.0001 CREG
Bg_r;l)orodmhenyltnchIoroethane (4,4- 0 <0.000026 0.0001 CREG
Dichloroprop 0 <0.00033 0.3 HBSL
Dichlorvos 0 <0.000026 0.00012 CREG
Dieldrin 0 <0.000026 0.0000022 CREG
Dimethoate 0 <0.000026 0.002 RMEG
Dinoseb 0 <0.00033 0.007 LTHA
Diuron 0 <0.0000041 0.02 RMEG
Chlorpyrifos 0 <0.000026 0.01 Chronic EMEG
Endosulfan | 0 <0.000026 0.02 Chronic EMEG

Chronic EMEG*
Endosulfan Il 0 <0.000026 0.02 (Parent: Endosulfan |
Endosulfan sulfate 0 <0.000024 0.02 Chrornc EMEG*
(Parent: Endosulfan |
Endrin 0 <0.000026 0.003 Chronic EMEG

. Chronic EMEG*
Endrin aldehyde 0 <0.000026 0.003 (Parent: Endrin)
Ethoprophos 0 <0.000026 0.001 HBSL
Etridiazole (Terrazole) 0 <0.000024 0.112 HHBP
Fenamiphos 0 <0.000031 0.0007 LTHA
Fenarimol 0 <0.000026 0.042 HHBP
Fenvalerate/Esfenvalerate 0 <0.000512 0.25 RMEG
Fluometuron 0 <0.0000041 0.09 LTHA
Fluridone 1 0.000031 1.05 HHBP
gama-Hexachlorocyclohexane 0 <0.000026 0.0001 Intermediate EMEG
(Lindane)
gamma-Chlordane (trans-Chlordane) 0 <0.000026 a.00d CREG
Heptachlor 0 <0.000026 0.0000078 CREG
Heptachlor epoxide 0 <0.000026 0.0000038 CREG
Hexazinone 1 0.000183 0.4 HBSL
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—

Detections Maximum Comparison
Analyte (N = 37) Detected Value CV Source
(ppm) (Ppm)
Imazapyr 0 <0.000041 17.5 HHBP
Imidacloprid 0 <0.00002 0.4 HHBP
Linuron (Lorox) 0 <0.0000041 0.005 HBSL
Malathion 0 <0.000026 0.2 Chronic EMEG
Methiocarb 0 <0.0000041 0.04 HBSL
Methomyl 0 <0.0000041 0.2 LTHA
Methoxychlor 0 <0.000026 0.04 LTHA
Chronic EMEG*
Methyl paraoxon 0 <0.000026 0.003 (Parent: Methyl
Parathion)
Methyl parathion (Parathion methyl) 0 <0.00002p 03.0 Chronic EMEG
Azinphos-Methyl (Guthion) 0 <0.000041 0.03 ChroBMIEG
l(\l/\l/(lact:rgll:fz)hIorophenoxyproplomc acid 0 <0.066 0.28 HHBP
Metolachlor 0 <0.000026 0.7 LTHA
Metribuzin 0 <0.000026 0.07 LTHA
Mevinphos 0 <0.000026 0.002 HHBP
Mexacarbate 0 <0.0000041 NA -
Molinate 0 <0.000026 0.02 RMEG
E\ID,II\EI-ED_;_?hyI-S-methylbenzam|de 2 0.0000058 0.2 Mlnr:ﬁs'_(')églche[gair]tmen
Napropamide 0 <0.000026 0.8 HBSL
Neburon 0 <0.0000051 NA -
(N,\;I(();(I:gyzlgic)ycloheptene dicarboximide 0 <0.000051 0.427 HHBP
Norflurazon 0 <0.000026 0.01 HBSL
Oxamyl 0 <0.0000041 0.25 RMEG
Pebulate 0 <0.000026 0.05 HBSL
Penoxalin (Penoxsulam) 0 <0.000026 1.029 HHBP
Pentachlorophenol 0 <0.00011 0.00008 CREG
Permethrin 0 <0.000051 0.5 RMEG
Phosmet 0 <0.000026 0.004 HBSL
Picloram 0 <0.00066 0.5 MCL
Prometon 0 <0.0000041 0.15 RMEG
Prometryn 0 <0.0000041 0.04 RMEG
Pronamide 0 <0.000026 0.75 RMEG
Propachlor 0 <0.000026 0.13 RMEG
Propazine 0 <0.000026 0.01 LTHA
Propiconazole 0 <0.00002 0.07 HBSL
Pyraclostrobin 0 <0.0000041 0.24 HHBP
Pyriproxyfen 0 <0.000256 25 HHBP
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Detections Maximum Comparison

Analyte (N = 37) Detected Value CV Source
(ppm) (Ppm)

S-ethyl dipropylcarbamothioate (EPTG 0 <0.000026 .250 RMEG
Siduron 0 <0.0000041 1 HBSL
Simazine 0 <0.000026 0.05 RMEG
Simetryn 0 <0.0000041 NA -
Sulfometuron-Methyl 0 <0.0000041 1.9 HHBP
Tebuthiuron 0 <0.000026 0.5 LTHA
Terbacil 0 <0.000026 0.09 LTHA
Terbufos 0 <0.000041 0.0004 LTHA
Terbutryn 0 <0.0000041 0.01 RMEG
Terbutylazine 0 <0.0000041 0.002 HBSL
Tetrachlorvinphos (Stirophos) 0 <0.000026 0.3 HHBP
trans-Nonachlor 0 <0.000026 NA -
Triadimefon 0 <0.000026 0.238 HHBP
Triclopyr 0 <0.00033 0.35 HHBP
Tricyclazole 0 <0.000026 NA -
Trifluralin 0 <0.000026 0.0045 CREG
Vernolate 0 <0.000026 0.01 RMEG

N = Total number of samples; ppm = parts per milli@V = comparison value; < = Less than; NA = Not

Available; - = Not Available; LTHA = Life-time Hdt Advisory; RMEG = Reference dose Media Evaluatio
Guide; HHBP = U.S. Environmental Protection Agehftyman Health Benchmark for Pesticides [54]; HBSL
U.S. Geological Survey Health-Based Screening LEBEl CREG = Cancer Risk Evaluation Guideline; EGIE
= Environmental Media Evaluation Guide; MCL = Maxim Contaminant Level

* Comparison value for parent compound as surrdganvironmental degradates.
**37 samples include 36 drinking water samples and surface water samples not used for drinkingmwat
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Table 23: Analytes, detections, and comparisonegfor soil samples.

Detections Maximum Comparison Value
ATEINEE (N=29) Detected (ppm) (ppm) OV Selliee
2,4-D 2 0.046 500 RMEG
Aminopyralid 0 <0.010 25,000 RMEG — .
provisional
. Intermediate
Atrazine 0 <0.010 150 EMEG
Clopyralid 0 <0.010 25,000 RMEG —
provisional
Glyphosate 2 3.3 5,000 RMEG
Hexazinone 0 <0.010 2,000 RSL
Imazapyr 0 <0.010 125,000 RMEG — .
provisional
Metsulfuron Methyl 0 <0.010 12,500 RMEG -
provisional
Picloram 0 <0.010 4,300 RSL
RMEG —
Sulfometuron Methyl 0 <0.010 13,750 provisional*
Triclopyr 0 <0.010 2,500 RMEG - .
provisional

N = Total number of samples; ppm = parts per mitliGV = Comparison Value; < = less than; 2,4-D 4 2,
dichlorophenoxyacetic acid; RMEG = Reference doselill Evaluation Guide; EMEG = Environmental Media
Evaluation Guide; RSL = U.S. Environmental PromttAgency Regional Screening Level

*Provisional RMEG = Derived using the analyte’s &ehce Dose (RfD and the Agency for Toxic Substsiace
Disease Registry’s drinking water RMEG equationdioitdren. This was a fourth tier option becauwré were no
other comparison values for these analytes.
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Food

ATSDR does not have CVs for chemicals in food. réfere, OHA used the hierarchy shown in
Table 24 to select CVs for pesticides in food sa&®splTable 25 shows results for egg, milk and
honey samples. Table 26 shows results for bezafylvegetable, and tomato samples.

Table 24: Hierarchy used to select Comparison \&foefood.

Hierarchy Level Source of Comparison Value Rationale

US EPA Pesticide Tolerance Chemical and medium
for foods [56] specific

Tolerance or equivalent from
2 World Health Organization
[57] or Health Canada [58] *

Chemical and medium
specific

European Union Default
3 Maximum Residue Limit [59]

(0.01 ppm)

Not chemical or medium
specific

US EPA = US Environmental Protection Agency; ppmarts per million
*If both the World Health Organization and Healthr@da had a tolerance for a particular food, chuwséowest of
the two tolerances.
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Appendix C: Fall 2011 Survey Questions on Home/WérPesticide Use

Hi

Thank you for participating in the Highway 36 peste Exposure Investigation. We have a few
guestions for you to answer, that will help us hearore about any potential exposure to pesticides o
herbicides you may have had in the last severa.d@igase reply to this e-mail, with your responses
to the questions below. Please call me at 971-XX¥XX if you have any questions. Thank you.

We were at your house on

1. Approximately how much time per day did you gpentdoors around your home, in the week (7
days) before providing your urine sample? Is tigpical for you?

2. Do you work at home?
3. Do you use any pesticides or herbicides on jand or in your garden?
4. Do you have a job where you handle or are ar@asticides or herbicides?
If Yes:
What do you use?
What application method(s) do you use?
How much do you use on a weekly basis?
5. Did you use pesticides or herbicides in thek(@edays) before providing your urine sample?
If Yes:
When did you apply them?
What did you use?
Where did you apply it?
6. Do you know of any herbicide applications thetwred near your home (within a mile or so) in the
week before you provided a urine
sample?
If Yes:
Where did that application occur?
When did that application occur?

Do you know what method was usedpayathem (backpack, aerial spray)?

Thank you for your time!
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Appendix D: Chain of Custody for Community-Collected Urine Samples
Description of urine collection and shipment praces

1. Community organizers assigned each participanigueralpha-numerical Personal
Identification Number (PIN).

2. A medical doctor in Eugene, OR provided prescripifor urine collection.

3. Participants had urine samples collected at a Pr=atth laboratory facility per PeaceHealth’s
Urine Collection Process and protocols PHL.ALL.224, PHL.ALL.69.05, PHL.OR.394.57
and PHL.ALL.69.7

a. Each participant had their identification verifigsing two sources of identification
confirming their full name and birthdate.

b. Each participant verified their unique PIN.

c. Each sample was labeled with the unique PIN amigue PeaceHealth Laboratory
accession number (PHLAN). No personally identigalbformation (e.g., name,
birthdate) were included on the sample label.

4. A PeaceHealth courier transported the urine sanfiplasthe collection site to the PeaceHealth
Send Out Department. Each sample was accompayiagacking slip that included the
specimen label (with PIN and PHLAN) and a copyh#f original prescription.

5. The PeaceHealth Send Out Department packed angeshipe samples via United Parcel
Service or Federal Express to the lab at Emory &lsity in Atlanta, GA.

6. Packaged samples were received by Central ShigpiddReceiving (CS&R) at Emory
University, and were delivered to the laboratoryalnyEmory University courier.

Laboratory Analysis

The urine samples were analyzed for 2,4-D and iagarsing CDC'’s laboratory methods for these
chemicals [34], [35].

Reconstruction Process

In June 2012, after obtaining consent from 31 comitywrine collection participants, OHA began
reconstructing and verifying the chain of custoaynf sample collection at PeaceHealth to delivery at
Emory University. Forty-six of the 50 samples froonsenting participants were collected at the
PeaceHealth collection site in Eugene, OR. Therdthe samples were collected at a community
hospital in Grants Pass, OR. These four samples fr@mn two individuals who live outside the
Exposure Investigation area and were excluded fuother analyses in this PHA. A chain of custody
was not established for those four samples.

To reconstruct and verify the chain of custody, Otdék the following steps:
1. Obtained and generated a list of PINs and PHLANfr
a. Copies of packing slips from packages receivechkbydboratory (provided by laboratory
researcher on 6/12/2012);
b. List of all consented participants with correspargdPINs and birthdates (provided by
community organizers on 6/20/2012).
2. Sent PeaceHealth Client Services a list of PINscameesponding PHLANSs and birthdates
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3. Obtained internal reports from PeaceHealth Cliemvises, Send Out Department, and Quality
and Compliance to confirm the following for all 4&@mples:
a. Date and time the samples were picked up by thedPsalth Laboratory courier at the
collection site;
b. Date and time the samples were received at Pealtbldeégend Out Department; and
c. Date, time, ship-to address and method of shipiinenmt PeaceHealth’s Send Out
Department to Emory University
4. Contacted Senior Operations Manager at the Rdgt®ol of Public Health at Emory
University, who confirmed the receipt of 26 samggghe CS&R at Emory University and the
delivery of those 26 samples to laboratory.
5. Confirmed receipt of seven unanalyzed samples BFC& Emory University through the
Federal Express tracking system.
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Appendix E: Herbicides and Human Health

Herbicides are pesticides that are designed to)e to plants or specific types of plants. Howgve
some herbicides have the potential to cause hpaittiiems in humans. In concentrated mixtures,
herbicides can cause irritation to the skin andéfythere is direct contact with these tissuegdneral,
the strongest scientific evidence on the healtboesffrom herbicide exposures is from studies that
examined relatively high levels of herbicide expesuThere is less certainty about the health effet
long-term exposure to lower doses, which charamsrihe types of exposures the general public & mo
likely to experience. Some herbicides have beewgmrso harmful to human health that they have been
banned. Others have been shown to be less tokien@ns.

Health Effects of 2,4-D and atrazine

Both 2,4-D and atrazine have the potential to hlamman health. The types and severity of harm
depend on the dose or how much of these pestigetaato the body. Pesticides are typically ass@ss
for potential human health hazards based on latugratudies in animals exposed to the pesticidas vi
the diet and other routes of exposure. The lodese at which test animals show adverse effects is
used as an endpoint for estimating potential risksumans. Measurements of adverse effects are
typically taken from studies of one-time or shamrt exposures (“acute studies”) and longer-term
exposures (“chronic studies”) to the pesticide.

2,4-D

In acute studies in rodents and rabbits, 2,4-D gdiyehas demonstrated low acute toxicity via tinal,0
dermal, and inhalation routes of exposure. Irppemadvertently exposed to 2,4-D in the shonater
the most common symptoms were dermal irritation@ndar problems. In chronic testing that serves
as the basis for EPA’s current human health riskssment of 2,4-D, adverse effects observed in
laboratory rats exposed to 2,4-D included gait afradities in a neurotoxicity study, skeletal
abnormalities in pups in a developmental study, d@eaeased weight gain in a chronic toxicity study
[60]. Some studies of pesticide exposures in hsnf@pidemiology studies”) have found links
between 2,4-D and a specific type of blood canaéed non-Hodgkin’'s lymphoma, but other studies
have not found evidence of this link. Because 2 4-B8ften mixed with other herbicides, it is difiit

for scientists to tell whether 2,4-D or other hertbes in the mix might be linked to cancer. Curyent
scientists don’t know whether 2,4-D can cause gaindeumans [60], [61]. EPA is currently updating
its toxicology database and risk assessments4eD2hrough an ongoing process referred to as
registration review. As part of this process, BB Aeviewing studies specifically designed to addre
the potential for endocrine disrupting effects fram-D.

The urinary half-life of 2,4-D is 18 hours in hunsg82]. This is a relatively short half-life meagithat
the human body rapidly eliminates 2,4-D.

Additional resources on the health effects of 2,4r® available at the National Pesticide Infornratio
Center (NPIC): http://npic.orst.edu/factsheets/2dmgtml
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Atrazine

Adverse effects associated with laboratory animsting with atrazine include delayed ossification o
certain bones in fetuses, decreased weight gadutts, disruption of hypothalamic function, and
kidney lesions [27]. Based on epidemiologic evidgrEPA has concluded that atrazinénist likely to
be carcinogenic to humansAtrazine is an endocrine disruptor meaning thattérferes with the body’s
hormone system. Atrazine seems to interfere wibsérhormones that control reproduction and
development of the reproductive system. At higlesed, atrazine can cause liver, kidney, and heart
damage in animals. It is possible that atrazinédcoause these same effects in people, although no
scientific studies have examined these outcombsiimans exposed to atrazine [27], [6EPA’s
registration review of atrazine is scheduled to ca@moe during 2013.

The urinary half-life of atrazine is 24-28 hourshmmans [33]This is a relatively short half-life
meaning that the human body rapidly eliminateszatea Atrazine is also rapidly metabolized intoesth
compounds [27].

Additional resources about the health effects @fzate can be found at the Agency for Toxic
Substances and Disease registry. http://www.atdtlgov/substances/toxsubstance.asp?toxid=59
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Appendix F: ATSDR Glossary

The Agency for Toxic Substances and Disease Rgd&TSDR) is a federal public health agency with
headquarters in Atlanta, Georgia, and 10 regiofiees in the United States. ATSDR serves the mubli
by using the best science available to take resp®psiblic health actions and providing trusteditiea
information to prevent harmful exposures and disgaslated to toxic substances. ATSDR is not a
regulatory agency, unlike the EPA, which is theefadl agency that develops and enforces
environmental laws to protect the environment amhén health.

This glossary defines words used in this PHA whanmunicating with the public. It is not a complete
dictionary of environmental health terms. If yoweauestions or comments, call CDC/ATSDR’s toll-
free telephone number, 1-800-CDC-INFO (1-800-2336}6

Absorption: How a chemical enters a person’s thlafber the chemical has been swallowed,
has come into contact with the skin, or has beeathed in.

Acute Exposure: Contact with a chemical that lesgponce or only for a limited period of time.
ATSDR defines acute exposures as those that nraghtp to 14 days.

ATSDR: TheAgency forT oxic Substances anDiseaseRegistry. ATSDR is a federal
health agency in Atlanta, Georgia that deals withandous substance and waste
site issues. ATSDR gives people information alt@utnful chemicals in their
environment and tells people how to protect thewesefrom coming into contact
with chemicals.

Background Level:  An average or expected amouatafemical in a specific environment or
amounts of chemicals that occur naturally in a gjgeenvironment.

Cancer: A group of diseases that occur when oetlse body become abnormal and
grow, or multiply out of control.

Carcinogen: Any substance shown to cause tunraraneer in experimental studies.

Chronic Exposure: A contact with a substance enthal that happens over a long period of time.
ATSDR considers exposures of more than one yelae ¢hronic

Completed SeeExposure Pathway.
Exposure Pathway:

Comparison Value: Concentrations of substances in air, water, food,smil that are unlikely, upon

(CVs) exposure, to cause adverse health effects. Coropar&ues are used by health
assessors to select which substances and envirteimeadia (air, water, food
and soil) need additional evaluation while heatthaerns or effects are
investigated.

Concern: A belief or worry that chemicals in #revironment might cause harm to people.
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Concentration:

Contaminant:
Dermal Contact:

Dose:

Environmental
Contaminant:

Environmental
Media:

U.S. Environmental
Protection Agency
(EPA):

Exposure:

Exposure Pathway:

Frequency:

How much or the amount of a sutzstgoresent in a certain amount of soil,
water, air, or food.

SeEnvironmental Contaminant.
A chemical getting onto your skiBeeRoute of Exposure).

The amount of a substance to which a persgnbe exposed, usually on a daily
basis. Dose is often explained as “amount of subs{a) per body weight per
day”.

A substance (chemical) that gets into a systens@peranimal, or the
environment) in amounts higher than Beckground Level, or what would be
expected.

Usually refers to the air, water, and soil in whattemicals of interest are found.
Sometimes refers to the plants and animals thagaten by humans.
Environmental Media is the second part oExposure Pathway

The federal agency that develops and enforcesammiental regulations to
protect human health and the environment.

Coming into contact with a chemicalssabce. (For the three ways people can
come in contact with substances, Berite of Exposure)

A description of the way that a chemical moves fitsisource (where it began)
to where and how people can come into contact (@itlyet exposed to) the
chemical.

ATSDR defines an exposure pathway as having 5:parts
1. Source of Contamination,

2. Environmental Media and Transport Mechanism,

3. Point of Exposure,

4. Route of Exposure, and

5. Population (Receptor).

When all 5 parts of an exposure pathway are pregestalled 2&Completed
Exposure Pathway When additional information is needed on onenore of
the five parts, it is called Rotential Exposure Pathway Each of these 5 terms
is defined in this Glossary.

How often a person is exposed to enida over time; for example, every day,
once a week, or twice a month.
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Ingestion:

Inhalation:

kg

MY

mg

MRL:

NPL

PHA:

Point of Exposure:

Population:

Potential Exposure
Pathway:

Public Health
Assessment(s):

Swallowing something, as in eatinglanking. It is a way a chemical can enter
your body (Se®oute of Exposurg.

Breathing. Itis a way a chemicat emter your body (SdRoute of Exposure).

Kilogram or 1000 grams. Usually used here asgfahe dose unit mg/kg/day
meaning mg (contaminant)/kg (body weight)/day.

Microgram or 1 millionth of 1 gram. Usually usleere as part of the
concentration of contaminants in water (ug/Liter).

Milligram or 1 thousandth of 1 gram. Usually d$eere as in a concentration of
contaminant in soil mg contaminant/kg soil or aghi@ dose unit mg/kg/day
meaning mg (contaminant)/kg (body weight)/day.

Minimal Risk L evel. An estimate of daily human exposure — byexiied route
and length of time -- to a dose of chemical thdikly to be without a
measurable risk of adverse, noncancerous effeat$1RL should not be used to
predict adverse health effects.

The National Priorities List for Uncontrolleca#ardous Waste SiteEPA's list
of the most serious uncontrolled or abandoned damarwaste sites in the
United States. The NPL is updated on a regulasbasi

Public HealthAssessment. A report or document that looks at watsmat a
hazardous waste site and tells if people couldammed from coming into
contact with those chemicals. The PHA also telfgogsible further public health
actions are needed.

The place where someone can amimeontact with a contaminated
environmental medium (air, water, food or soil)n&oexamples include: the
area of a playground that has contaminated dabréaminated spring used for
drinking water, or the backyard area where someaighat breathe contaminated
air.

A group of people living in a certairea or the number of people in a certain
area.

SeeExposure Pathway.

SeePHA.
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Reference Dose
(RfD):

Route of Exposure:

Source
(of Contamination):

Special
Populations:

Superfund Site:

Toxic:

Toxicology:

Safety Factor

An estimate, with safety factors (sssfety factor) built in, of the dally, life-time
exposure of human populations to a possible hahatds not likely to cause
harm to the person.

The way a chemical can getargerson’s body. There are three exposure
routes:
— breathing (also called inhalation),
— eating or drinking (also called ingestion), and
— getting something on the skin (also called demoatact).

The place where a chemical comes from, such asdéillapond, creek,
incinerator, tank, or drum. Contaminant sourdésfirst part of afexposure
Pathway.

People who may be more sensitive to chemical expesdiecause of certain
factors such as age, a disease they already hesugyation, sex, or certain
behaviors (like cigarette smoking). Children, pragt women, and older people
are often considered special populations.

SeePL.

Harmful. Any substance or chemical candped at a certain dose (amount).
The dose is what determines the potential harmabieanical and whether it
would cause someone to get sick.

The study of the harmful effects okahicals on humans or animals.

Mathematical adjustments for reasbsafety when knowledge is incomplete.
For example, factors used in the calculation oeddbat are not harmful
(adverse) to people. Safety factors are used wuatdor variations in people's
sensitivity, for differences between animals anthans, and for differences
between effect levels. Scientists use safety fastdren they have some, but not
all, the information from animal or human studieslecide whether an exposure
will cause harm to people [also sometimes calledrarertainty factor].
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