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.
, 20 INTRODUCTION

.

?
» 3.0 METHODS

»
’

’

? health management, toxicology, pathology. and wildlife discases. Representatives of the

’
’ Members Thwamom 1]

:
:
’ Square. PA. ~

» Bolton Center. Kennet Square. a

:

»
’ At the frst meeting of the cattle team (March 9. 1999), Perry Habecker was elected
» ‘Scientific Leader (i.¢., chairman) an Greg Sykes was elected Coordinator. The

.
»: :
1d

otoi eer



o Tenn Fr Hed Hest oesigion Cate Team Reon

.: chieman nd coordinator were instructed 0communicate wth the Seeing -jh the “seering commits

. eis, Dr. Sh Capi (EPA, Region I and Raph Sh] DuPont Core
Kedion Croup. a needed. This “sering commie” included' Rencdin Ga) . rs, Caspar, Stahl,
il jorne (USFWS), Mark Sprenger (EPA-OERR), and Rudy Valentine (DuPont -

9 ‘Specialities Chemicals toxicologist) ¢ '

° 312. Carle Team Meetings
’» hecate eam met formally on fou occasions, including the Tennant Farm sie visi

» Cate Team Meetings
» ee
> FsNew Dolo ConsKemnusamera_———
..’ Tore Pavone W

?3 1 adiion several in-person discussion took place at New Bolton Center between and
3 bn abceker. Manson, Popper. and Sykes betwen March 1999 and the
3 Er.AaCiershoe be lprnecci
3 soul eto for pat and 60p discussions and information sharing.

32. Animal Data
.
* 321. Videota2.1. Videotapes
» Two videotapes were supplied03 pes were supplied othe cule team bythe scaringcommie. Eachof h
? Tapessa, ot aed, Mi. a Tein on his am

ihe ascent landfill ara. Abhough thepl othe apes were ded nd include material from
: me appeared thal these apes were all produced between 1995 and 1997.

Tennant Farm Videotapes
: el =:

Tennant Farm: New England. Wood County. WVa - hen

® Lr g RE a

:: : =]
». Bothof hee pes wer viewed. in hei entry. by he cate cam men

es Terwameng onoy0: on uly 2
Hellernotpresent). Atotalof60: 2: a: ele. lof 6hdecogfm ed of

id. hems onth tes thatwirenotanimal related (2. wat
s Fenner vrtetoiled eeemotefhevar nial
: en feroed rom thes tapes. This able does nt nlude many aserions and

.: ,

a _ a oo [—
000010 Res000891



\ Tennant Fs Herd Health Investigation Cane Team Report

'
verpretations, made by the narmator in the tapes. which the team members considered to

) rp y pes
) be incomplete or eroncous.

) 32.2. Diagnostic Pathology Reports

), Two pathology repors (Appendix B) were supplied o the catle team by the steering
orEee. Both were issued by state animal diagnostic laboratories in response 10 the

. Comision of dead animals or tissues from the Tennant Farm. These reports were

) reviewed by the cattle team.

’ A third pathology report (Appendix B) was produced subsequent fo th clectve sacrifice

) Emel (837 an June 10, 1999. The cate commitee decided, at a meeting on

) May 28, 199, that it would be informative to have a toxicology screcn on tissues from

) neor two older cows. Me. Tennant was asked to select one of two ofthe cattle tht he
Considered tobe in the worst condition. He chose to sacrifice cow # 37, 7-year old red

’ ow that had freshened a few months carlicr. This animal was euthanized by gunshot by
Sir. Tennant on the farm on June 10, 1999. Mr. Tennant performed the dissection in the

»: presence of Dr. Davis-Heller. Tissues were collected (Dr. Davis-Heller) for
) histopathology and analytical toxicology.

» Individual Animal Pathology Reports

y EEREmDate
» SE 10. 1957 Animal Dseae Diagnose Libratory. Ohio

| A" Deparment of Agrcuure, Reynolsburg. O_| (4977.97)
’ arch TS 1997 Amma Heahh Disgnoste Laboratory. Collcg of | issues& card Folin cow

» Vechars Medicine, Michigan Ste 792571)
. | Unions. Lonsing M1 issues 9-year. old Halse con

oasis
» Toy 7995 Ciborsory of Large Animal Pabologyod Tesi year 9 cow

avons. ew Baton Comer, Unversityof| 19UPS902702: UP9901437)
? Penmyvonia, Kennet Square. PA

?
»
» 3.23. April 1999 Site Visit Data

»
» “The cattle team visited the Tennant Farm and adjacent Dry Run landfill site on April 7

and 8. 1999 in order to collect data and biological samples relevant to the herd health
» gical sampl

Investigation. Before proceeding tothe site on April 7h, a bref safety meeting vas held

» the Parkersburg Holiday Inn duringwhich the Dry Run Safety Plan (Appendix C) was
» Teviewed. The 6 cattle team members, 2 of the stcering commitlee members (Caspar,
, Horne) and 2 USFWS employees were present.

5 April 2.1999
»; “The cattle team had planned to inspect the fan and adjacentlandfill, view the herd
» 2 ka pes i y
: grading, and imerview Mr. Tennant on the afternoon of Wednesday April 7°. However,

®»
5

°
- _ _ oo Estes

000011 RGS000892
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. Tennant arn, Herd Hosts iesigaion Catle Team Report

.

' All animal biological samples (blood and feces) were taken back to New Bolton Center

v by Dr. Habecker. Blood samples were subjected to hematology, serum chemistzy, and

» serology. Randomly selected fecal samples were subjected o fecal flotation

’ The following clinical pathology parameters were evaluated:
» 4

. Hematology

. (koreCond em coon] hemoew |
TT —TT

*
» meascorusolarvolume | “red cl dsvibuton wth

em pledsowh |
» Compe1— 1]
, Temes ereEd nged8

.

» Serum Chemistry

* omashoamynsera i  —

aE =
» [cope ome

umn TE ——
’ “obi I ——
. proms TT—
. Carom Rndaur3 Tolprovi Gas

Te eames rom blood pasa deed from EDTA tubes aver 1)
.

» Serology

,» cosets porsisbecatos lov 3 161

* ue tongue sci TT———
. eaC3 pT = cropte sv, (3077 S700 71
. Immoatisuon es

.

. April8,1999

’ “Three members of the catde team (Drs. Moisan, Munson, and Davis-Heller) met with Mr.

’ Ean Tennan: and recorded is recollction of the 19981999 herd hslth istory
» (Appendix E).

» Drs. Caspar and Horne gave all of the cattle team members a driving tourofthe property

» ween the Tennant barn and the Dry Run landfill. including a dive within the landfill
- During those two tips. he team members were able 0 ce the connecting pastes.

.
*

0

®
° i oo __ eoistenn

000013 RGS000894
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, Tenant Fam Hrd Hl Ivesigaion Carle Tam Report

’
) adjacent creeks, neighboring cae gazing, and wildlife. The landfill wasopen and
, being utilizeda the time of he sie visit

) ‘While on site, the cattle team made general observations regarding the environment,

) ruting the or. fauna. and man-made structures. Core samples of three large round
) ele were colcced (3 samplevbale) from bales i hebam yard. Mr. Tennan gave

ome necipts (dates ranged from 298 o 12/98) from complete, mixed feed. and
1 ‘mineral supplement he had purchased.

’H A” plant biological samples (vied hay ore samples and grain sample) wre subjected
ional analysis by the Forage Testing Laboratory of the North Carolina

) Depatment of Agrculure Table 7. These data were usedin an Excel spreadsheet
» DE(NCP v 31) fom Come University to evaluat the dits in two cow models
' finder two feedingsituations (Appendix F, models 1-4).

)

) “The following nutional parameters were evaluated:

7 Hay and Grain Analysis

’ i mer agg
; ee|
’ eTwoman
; er ow

’ iywecau: mem]
, phosphorus selenium_

s sodwm_

)
,, 324. Miscelancous Data

’ During the sit ist in April. Mr. Tennant was asked o noify Dr. LisaDavis Heller or
) Capa if thre ier any future sigs of disease problems in his herd. The team
, Or  Cotoet whatever dara might be relevant o their assessment of the health status
! ofthe Tennant herd

y Between April § and December 23, 1999. Mr. Tennant consulted tice with Dr. Davis
) ee sequent to notifying Dr. Caspar of a newbom calfwhich was bom with &

oes eye Mi. Tennant brought thcalf to Dr. DavisHelle’ clinic (April 21, 1999).
4 Dr. Davis-Heller examined the calf and made adiagnosis. Mr. Tennant left with the calf.

) Or May 26.1999, Dr.Davis Heller examined cow #30 for a hump under the right
mandible' .

\
)
\
V
. n

)
Vv. oo eotsten

000014 65000895
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325. Wiliife

EPA and DuPont each sponsored environmental studi that included th trapping of
Ee varie the sroing fields of Mr. Teananc's cate. These report were supplicd

by tos esting committe. The data included in these reports, a i
eetena mammal pathology, wre evaluated by the calle team.

‘Small Mammal Studies
or Gre Washngion Wood Cou Wes | Table 30. Reals of

procs Re EoEnron Response |Hisopuclgyfo
Tom Naw Ve

Seer ShaTrp la Dy onLi|Table1: Da Summary. Sl
598 ders TPE RS Grier Woodard | Mammal esigaion

Choa soi

The cate team was aso made aware of periodic dees reproduction surveys conducted by
Th assoc of the Wes Virginia Deparment of Nawral Resources (WV
DRS nthe Dry Run area. However no gepors were availble

4.0 RESULTS

: a1 Cale
411 Videotapes (Table 1)

r Two videotapes of several hours duration were reviewed. Forty cae scencs and 20

. Teare presented. depicting numerous lesions. The individual scenes (ic.
, oe ait te cane teams cignosislcommen. at presented in Table |i the

OT hey ere presented in the videotapes. The herd health problems
! identified in these videos were summarized as follows:

)
) |. Kets Cornea lees. sars and opacie, a well a blephasospasan, were
: any cate, These were al considered to be manifestationsof

eve an infectious heraoconjuncivits caused by bacteria sch as Moresella
. ee facelly (Musca autimnals) problem observed in thse videos and the
\ TO elfective fy comeol were consistent with the diagnosis of severe “pinkeye”
. Oe  “Aiected young and adult cate were observed to have 2.3 (0.23-50

ee ace ics feeding a the medial canthus of each eye and on the lacimal
’ Secretion. Figures 1 and 2 are prints from videotape #2, illusrating the facefly

, oman caf and er dam, espetivel. Both of thes aials were blind from
) Be aasonuntiits. Figoe 3 (videotape #2) demonstrates an carly ental
\ corneal ulcer on the left eyeof a calf; faceflies are seen by the lower eyelid.

\
’
’
)

w

»
Ym —

EID151693

000015 RG5000896



5. Coronitis: Alopecia and erythema above the coronary band may be seen with

mycotoxicosi, or other condition. An individual cow that was slobbering, losing cud, f

" if

oo conn}
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Tennant Fam Herd Heshth Investigation Cale Team Report

4.1.2. Diagnostic Pathology Reports (Appendix B)

Only four of Mr. Tennant’ cattle were submitted for post-mortem diagnostic evaluation
of some type. The most significant finding was moderate to marked copper deficiency in
he three cows analyzed for heavy metals. Keratiis was observed in the only animal that
was formally necropsied. This 6-month old bull calfapparently died from winter
arvation (1... negative energy balance or protein-energy malnutcition) complicated by.
untreated intestinal coccidiosis. These report are included in Appendix B; summaries
are presented below:

a. Dead 6month old bull calf submilied 0 the Animal Discase Diagnostic
Laboratory, Ohio Department of Agriculture, Reynoldsburg, OH on 2/27/97: Laboratory
report dated 3-10-97 (Appendix B)

History: month old bull calf; underweight; diathea for one
‘month; received no medication: comeal opacities;
died.

Gross diagnosis Emaciation with serous atrophy of at
Inesiinal parasitism (wichuriasis)

Histopathologic diagnosis: Enteric coccidiosis
Keraits, moderate, chronic, focally extensive

b. Tissues from a d-year old Holstein cow submitted to the Animal Health
Diagnostic Laboratory. College ofVeterinary Medicine, Michigan State University,
Lansing MI on 3/4/97. Laboratory report dated 3-12-97 (Appendix B)

History 4-year old Holstein cow died 2-18-97; dissected by.
‘owner; issues submitted by EPA

Heavy metal screen Copper deficiency inliver(1.9 ppm vs. 25-150
ference range) and kidney (2.37 ppm v5.4 - 6
ppm reference range).

Manganese was marginally low in lier, cadmium
was slightly increased in the kidney.

No heavy metals found in urine (orinc fluoride was
6.6 ug/mireference range: (oxic if = 14 pg/mL]

c. Tissues from a9-year old Holstein cow submitted to the Animal Health
Diagnostic Laboratory. College of Veterinary Medicine, Michigan State University.
Lansing Ml on 3/4/97; Laboratory report dated 3-12:97 (Appendix B)

History: 9-year old Holsiein cow; died 3-2-97; dissected by
‘owner issues submitied by EPA

“

a oo E1519
000017 RGS000898
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’ Tennant Farm Herd Hesth Investigation Cole Team Report
’
’ Histopathologic diagnosis: (only hear, liver, and Kidneys submitted: autolysis
) and freczefthaw artifact)
\ Myocardial sarcocysts

» Heavy metal screen ‘Copper deficiency in liver (2.03 ppm vs. 25-150
) reference range) and kidney (2.33 ppm vs. 4 6
: ppm reference range).

Manganese was marginally low in liver iron was
' elevated in the liver; cadmium was slightly
' increased inthe kidney.
’ Urine heavy metals were normal (urine fluoride was
! 5.55 ugimirefercnce range: oxicif = 14 g/mL)

: Clinical pathology: No significant findings

d. Tissues from a 7-year old red cow (euthanizedon 6/10/99 and dissected by Mr.
Tennant) submitted to the Laboratory of Large Animal Pathology and Toxicology.

: School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA on
, 627/99: Laboratory report dated 7-5-99 (Appendix B)

History 7-year old red cow; euthanized 6-10-99: dissected by
owner: tissues submitted by Dr. Davis-Heller

Histopathologic diagnosis: Enteric lesions of minimal significance (forestomach
abscesses; intestinal coccidiosis; myocardial
sarcoeysts).

Heavy metal screen: Copper deficiency i liver (1.71 ppm vs. 25-150
reference range).

4.13. April 1999 Site Visit Data

a. Herd History (Appendix E)

“The herd history (Appendix E) was based on Mr. Tennant’s recollections during the
interview on April 8, 1999. A written record of herd health was conspicuously absent
Much of this can be auributed to the lack of outside intervention. There is no record of
veterinary care or consultation with an animal nutritionist. Minimal medications have
been used on these animals, and there has been no use of vaccines of modern dewormers
Except for the few animals noted in this document (see Diagnostic Pathology Reports.
above), no diagnostic laboratory tests were done on dead animals. Th level of catlle
herd management has not changed since the installation of the landfill

15

~ ED1s169
00899
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1 “Tennant Farm Herd Health lavestigation Cattle Team Report

.

. b. Physical Examination (Table 2)

.

. Age. Pregnancy Status

’ On April 7. 1999, the cate team examined 41 animals, including 38 adult cows, 2 adult
[J bulls, 2nd 1 adult steer (Table 2). Estimated ages for the adult cows rangedfrom 4 to

0 reer than years. This is herd of aged cate; 32 ofthe 38 cowswerestimated to
‘ Be older that years. Torenty-seven (21/38) cows were pregnant.

. Body Condition Scores

hd Body condition scores (BCS) were based on a 1-9 scale. Scores ranged from 2 to7; the

’ iverage score was 3.5 (3=thin, 4=borderline, 57 i considered optimum)
’
’ ClinicalSigns
’ Haicoat abnormalities were evident in 9 of the 41 tte. One animal hadan epidermal
’ nlusion cye tht was lanced and emptied. Mammary gland lumps.consistent with

Chronic madi. were interpreted as abscesses or accumulations of fibrous connective
. (scar) tissue. Rectal examination of one cow suggested the presence: of intra-abdominal

’ fat necrosis.
.

e Clinical Pathology (Tables 3-6; Graph 1)

' Hematologs

’ Erythron (Table 3): Red blood cell indices were generally in the low-normal range. No
animals were considered anemic.

Leukon (Table 4). The toal white blood cel counts were within the normal range.
Differential eel counts ere considered invalid due 0 the 36 hour delay bevween
collection and testing

Clinical chemistry (Table 5)

Most clectrolyte values were in the high-normal (0 slghily elevated range, consisient
with mild dehydration. Since the cale were penned during the daylight hours of April 7.
Which was unseasondbly warm. and had no acces to wate, clinical dehydration was not
Unexpected. Dehydration also the most likely explanation forth elevated creatinine in
4041 caule

Most (27/41) ofthe cate had elevated total proein, which also corelats highly with a
dingnosis of dehydration (otal protein = globulin faction + albumin fraction). In all
Cate (41/41) he globulin fraction was elevated while the albumin fraction was within
the reference range.

_ Entstesr
000019 RGS000900



Tennan Farm Herd Heli nvestgation Cale Tem Report
'
' Gamma glotamyliansferase (GGT), a sensitive indicator of acive ver disease, was

+ consistently within the normal reference range. Creatine kinase (CK), an indicator of

) oT  metyoxi, was also normal in al of the cae. However, aspartate
) tora (AST). alos sensitive indicator of liver and muscle degeneration, was

leva in 33/41 cattle. Tris might be from leukocyte disoluion, the result of

’ the 36 hour interval between blood collection and testing.

’
’ Soecialchemise

’ Prolactin: Plasma prolactin levels (Table 4 and Graph 1) were significantly depressed.

’ me the tesing 1sboratory (Dr. Neal Schick, University of Tennessee). an
) ge potactin ove for cate on fescuc-ree pasture (for Apr) was 171.6

icrogramsfiter (ng/mL) (ie. reference mean = 171.6 ng/mL). The average ofthe 41

) amples was 110.1 ngimL and 36/41 of the Tennant caule were below the
) Te Seon (171.6 ng/mL. In contrast, an average prolactin level fo cate on
! ophyeinfected fescue (simlated by exgotamine tartrate administration)was 103.8

hm dota from Dr. Schick). This average was simila tothe Tennant herd average
’ TE OLT Saja and 24/41 of the cane were below this teference evel (105.8 ng/mL.)
’ ooetdies to Dr, Sehrick. thes findings were highly supportiveof endophyte toxicity in

the Tennant herd
’
» Copper: Blood copper levels were in the deficient range for 26of 41 animals: one

’ Copper assay was below the limi of detection.

’ Selenium: Blood selenium levels were normal for 41 of 41 cattle.

»
’ Pepsinogen: Pepsiaogen. a blood enzyme indicator of parasic damage 10 the

Be as essa in 10cows. one seer and one bull. All values were within the
’ ease range. These daca supported the conclusion hat sbomasal ostertagiasisppo
» as not a problem in adult caule in this herd

’ Serology (Table 6)

» BLY (Bovine Leukemia Virus) 11 posiive
Jone (Mscabaererium paratuberculosis angen) 114 positive

»
pos

Brucella oa
» BD (Bovine Virus Diarrhea antigen) 2181 positive
. BD Microplate Assay (viremia detection) 0a
. Bluetongue 041

Lepiospira interrogans (5 subvarieties) 3/41 positive
. LHTD tape 2 (Epizootic Hemorthagic Disease of deer) 2/12 positive

». None of the serology values suggested a herd-wide problem. Posiive ters for BVD and
mesa. might ree residual vaccination tes in purchased animalso natural

. these diseases. The discovery of two postive EHD ers was evidence that

. ht disease has been inthe local deer population.

.

.

.
Iu

.
»
- cei ~ EID151698

000020 Re8000901



’
’: Te: ——: Heath lo: —

Parasitology: solo
: Roun

— cate

: pg on (Tabi ~
ro our nitude eo noder“ ge anesling coul }vocate

°
da
Pr

i=
=

H
rs

arin oe z
’ ofoocy na I z

°

y andG:
ysis sor herd

en
£7

:

During
rain As Dried ps

Th
=

» Deon nalysis(T:
HE

2

®
Sg gustyim

-
-

=

® fscing

~

libit le) were eed In i
.: ly collected Det =

=iefofom 1/8/99), Mr.

»
Duin

ie Ths fo SE

»

During
the sit

isfn
fo
ea

EY

»
oe pe

Fe
EE

Shuevaion.
8

pany

re ad,

®
canbe iber le: igh and rage an

- -

»
Aceonting

rymatt Br
BH

mi ndsgtTenn:
—_— we 5

ES

is " imporan ole poor. Toot

*
of Is (rate per ds Si

i

=

ee
juin hefiber level of

was
nme - 5

»
An E>

takenar
ids ps

7%
=

eo Excel sf
nd analy d,des; posed o ren

ur )

»
SET

yzed.
ompued

of ty cr
wereal

s.

Foe ve dis. Ubio
p- =

’ is sngbe ose a
--

. wom fg fis i
=

.

ee

Easolimn.
m Cornell

sample

.
fuspngials

prestig
wtRr
2

.
balanc gio comps

a
esa

®
presounds of th pei

oe
:

prod men).rn
: ie?

oe

» prodcion i
r =

=

»
Simi requirersistency

Bi
a7

EE

»
Simi. 3 24 yt
i

woudTE

-gativeer dry
preg ies the cor Phoni he 5

==

»
megaive every grant onoat sss

a]

same drypr ?pregan con (mo oss gts faite
=EEne Fgh i
ey

ergybs wmaxi ofr 3)inthe
ol}A

.

toss
eauitement) but i

:
ice (8° ing ar = : -

.

eat
Ter

Lo)-
nrtn

Eo| ier Tas
HE in
avn

00021 .
01pon
00502



: Teanans Farm Herd Health Investigation Cae Team Report

! “The body condition scores (BCSS) ofthe herd were consistent with the energy deficit of

’ the dies, The impact of the poor quality forage on this farm and subsequent cncrgy

) ebeis were considered o have chronic effects well afer the cows return (© adequate

, pasture.

’ 42. Miscellaneous Data
'
; Following the it visit, Mr. Tennant consulted with Dr, Davis-Helet regarding a

Sospected sick animal. Mr. Tennant brought a calf with “cloudy eye” to Dr. Davi.

’ res ahnic (Apri) 21, 1999). Dr.DavisHeller examined the calf nd determined that

) Be mes nothing wrong with the eye, except foa slight mucoid exudate on the comes

) which was easily wiped away.

’ On May 26, 1999. Dr. Davis-Heller examined cow #30 for a lump under the right

' mandible. The lesion wasaspirad (pus) and subsequently lanced.

’ 43. Wildiife
’
’ 43.0. Videotapes (Table 1)

’ “The 20 wildlife cases presented in the videotapes were all dead and, except for one case

’ (ence #49), of no diagnostic value. These were all considered to be incidental deaths

’ ne here di not appear ( be any consistency in th species, location, or iming of the

’ Seams In fac. hese deaths appeared tobe most consistent with the random wilife

. aeeahich would be found ina healthy ecosystem. The individual dead deer (case

Sy which presented with hemorrhage from the nostrils may have died from epizootic
P pi

* Hemrthagic disease (EHD). This diagnosis would correspond withthe known existence

» hie dheesce in local deer (personal communication: Dr. Crum to Dr. Sykes) and the

. finding of some EHD seropositive cate in the Tennant herd.

» 432. Small Mammal Data

» Two pathologists reviewed the liver and kidaey histology from 45 small rodents (voles.
pa

» rete nd mice) captured on the Tennant propery in 1997 (USEPA Environmental

* Response Team drat report: Dry Run Creck, Washingon, Wood County, West Virginia;

Fore 301. No lesions characteristic of hepatotoxicity or nephrotoxicity were evident

» Aimee several anomalies were identified. none were considered suggestive of toxic
G

» teratogenesis.

® The 1998 small mammal trapping (URS Greiner Woodward Clyde study, December 3.

» 1998) observed nogross abnormalities in the capturedanimals (voles, shrews. andmice).

» 433. Deer Studies
»
» The cattle team was made aware of the periodic deer reproduction surveys conducted by

» ast Virgins Deparment of Natural Resources (WY DNR) in the Dey Run area
hough the team reviewed some of the data shects from thse Studies, no reports were

Ld available. One team member (Sykes) had a telephone conversation with Dr. Crum of the

.
°
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} enmant Form Herd Heth nesization Cate Team Repon

WY DNR regarding deer herd health inthe Dry Run area in order0acquire some
additional information. From this conversation. i wasthe cattleteam’s understanding
that

- evidence of low fertility rates in young does was probably attributable to deer

overpopulation;
epizootic hemorrhagic disease (EHD) has been diagnosed clinically and

Serologically in dead and captured deer, respectively;
bovine virus diarrhea (BVD) has been diagnosed serologically in deer not far

from Dry Run:

In addition. th team has learned that outbreaks of EHID in WestVirginiadecr were
reported between 1980 and 1989 [Southeastern Cooperative Wildlife Disease Study
Publication, Field Manus of Wildife Diseases in the Southeastern U.S., 2nd ed.

Since there was no evidence of an EHD or BVD outbreak in the Tennant herd, the deer
population was not considered 10 be a contributing factor inthe cate herd health
Problems. Also, there was no evidence tha the deer herd wasa useful sentinel species
or any of the disease entities identified in the Tennant herd.

50 DISCUSSION

“The six veterinarians comprising the cate eam agreed tht there was conclusive
evidence that the Tennant herd was suffering from four major disease entities: endophyte

foxicity. pinkeye, malnutrition. and copper deficiency. The clinical, laboratory. and
historical dats substantiate that these four conditions can readily account fo the chronic
herd health problems on the Tennant farm.

Endophyte toxicity

According [0 the history acquired on April 8. 1999, the herd has been fed a dit of KY31
Tescue hay in the winter and pasture that approaches 100% KY31 fescue during the
<ummer. There has been 10 supplemental pasture or other forage fed to these animals.
The clinical signs in the Tennant herd that highly suggest endophyte toxicity (fescue
myeotoricosis) include:

+ swelling and pain at the coronary band (coronitis) and above, with cattle that stand in

the creek during hot weather (Figures 5-8);
+ poor sheddingof winter coats (Figure 4);
© patchy tail alopecia with loss of ail switch:
© bith of undersized calves;
© poor conception and calving rates:
* Rumerous vague discases suggestive of immunedysfunction:

*
_ . ew
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. Teanan Fam Herd Hest ovesigaion Carle Team Report

.

. Other clinical signs that are consistentwith endophyte toxicity include:

’ + fat necrosis. presumptive, as diagnosed by rectal palpation in cow #15;
, + concomitant presenceof copper deficiency:
» + panting in cow #45, suggestive of hyperthermia;

+ general failure of the cate to thrive.
’
[ Vasoconstrictioni seen as a result of ingestion ofa number ofergot like alkaloids. The
' endophyte fungus associated with fescue mycotoxicosisisAcremonium coenophialum

which producesperloline,perlolidine, N-acetyl loine, and N-formyl loline (Stuedemann,
: etal., 1985). These alkaloids accumulate in the fescue grass sced during growth,
" acquiring the highest concentrations at the greatest maturity of the grass. Additionally,
) the alkaloids may be found in stored hay

’ The coronitis problem observed in the videotapes (Figures 5 and 6) was typical of that
’ produced by endophyte ioxicty in the “fescue foot” syndrome. Signs of fescue foot
' generally start with reduced weight gai, or [ossofweight, ough hair coat, arched back,

and soreness in one or both rear limbs. Hyperemiaofthe coronary band occurs between
’ the dewclaws and hooves and is generally accompanied by some swelling (Hemken, ct
' al. 1984). Arching of the back was reported by the owner in the videotapes as
) “hunched” and “humped” posture in some catle

! Pecipheral vasoconstriction from these vasoactive alkaloids results in decreased ability to
) dissipate heat during hot weather. This phenomenon is known as “summer slump”
) (Osborne. et al.. 1992). The panting and drooling by a red cow (#45) in videotape #2 was
\ suggestive of the summer slump syndrome.

’ 1:¢ birthof undersized calves to dams ingesting a diet high in endophyte-infested fescue
. has also been documented (Bolt. ct al. 1986). This may be by a mechanism similar to
. thevasoconstrictioncaused by the ergot-like alkaloids. Vasoconstrictionofthe uterine

blood vessels may result in decreased circulation 0 the growing fetus. The effect has
been documented in mice that were exposed to the endophyte during gestation. Mouse
pups from females fed the material during gestation were a lighter birth weigh, were
delayed in post-partum development, and grew slower than control mice (Varney, ct a.
1991)

Evidence that endophyte toxicity in fescue grazing catlle may be responsible for the loss
ofthe tail switch is largely anecdotal, from veterinary practitioners that have experience
with similarly affected cattle. The most severe formsof endophyte-induced
vasoconstriction result in dry gangrene of the tail and digits (Radostit, t al. 1994;
Hemken, etal.. 1983)

Reproductive effects from the ingestion of endophyte-infested fescue include
incrementally depressed conception rate in cate grazing infected pasture (Paterson, et
al. 1995). In the Tenant herd, the grazing of pastures with 100% KY31 fescue could
potentially lay a major role in the unacceptable concepion rate. A poor conception rate
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Tenant Farm Herd Heslh Investigation Caule Team Report

‘Endophyie toxicity: With dietary forage that contains nearly 100% KY31 fescue, fed
uring all seasons, the immediate goal would be for the dilution of the endophyte in the
diet by mixing the hay and pastore with either non-cndophyte infested fescue or another
Gifferent forage source. A short-term goal would be to reduce the contentof endophyte:
infested hay and pasture to S0% or lessof the dict, primarily by supplementing the diet
ith higher quality forage. An acceptable long-term plan would be to replace th fescue
pasture and hay fields with 2 non-endophyte-infesed forage crop of crops over time.

> Sgain with the goal of diluting thdietary endophyte consumption. Crop management

. Should be attempted under the supervision of specialists in forage and grazing
, ‘management.

' Pinkeye: Prevention of pinkeye (keratoconjunctivitis) in the immediate future should be

. ‘attempted by an approach that limits the spread of theinfectiousorganism, Moraxella

. ‘posis, from carrier cattle to susceptible cate. Effective fly control, through the use of
insecticideimpregnated cartags or some other proven method, is perhaps the most

: effective control method that should be practiced during the warm months. The
. Insecticide.laden cartags should berotated every year in order o circumvent the
. development of insecticide resistance by the local facefly population. An additional

long-term approach that may be employed is the breeding for cae that have dark faces.

* By Selecting for dark-faced cate, the comeal damage that is caused by the ultraviolet

. Jight of the sun is minimized. However. while minimizing the damage o the comeas of
' the cattle may prevent overt lesions of keratoconjunctivits, the loss of condition from

| Severe fy infestations will not be avoided by sclecting for facecolor in cattle. Thus
Tegardiessof the ypeof cate i the herd, insecticide ly repelants should be used every

: year.

. Malnutrition: Rations and pasture nutrition should be planned with the assistance ofa
Specialist n beef cattle nutri. In the Tennant herd, there was evidence of gross
protein-energy malnutrition. as well as concerns about macromineral (calcium.

. Phosphorus, and magnesium) nutrition. Trace mineral and vitamin deficiencies are
Fommon to many beef herds and should also be addressed. In the development of a
ation for this herd, particular atention should be paid by the nutritionist tothe local trace
‘mineral and macromineral deficiencies,

. ‘Copper deficiency: Copper is a trace mineral that is crucial to the health of cate yet is
ising from the diet of cau in many areas of the North America. As copper deficiency
“eas suspected clinically and confirmed biochemically in the Tennant herd. the provision

. ofa high copper trace mineral supplement, again under the supervisionof a bef cattle
Putitionist, should be apriority year round. This is especially critical considering the
prevalence of endophyte-infested fescue on the Tennant farm.

. 2
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) Tennant Farm Herd Hest Investigation Cate Team Report

’
» 70 CONCLUSION
»
» There was conclusive evidence thatthe Tennant cae herd was, and continues fo be.

Sutfeing from fou major disease ntiis. some of which were potentially interrelated:
’ endophytetoxicity (fescue mycotoxicosis),pinkeye, malnutrition, and copper deficiency.

» oraantiaed by the clinical and laboratory findings, and historical data, thse four
» Conitions readily account for the chronic herd health problems on the Tennant farm.

» “The herd health investigation revealed deficiencies in herd management, including poor
» Auteition inadequate veterinary care, and lack of fly contol. The lack of vaccination and
» Termal parasite control programs did not appear o have a substantia) impact on this
’ relatively isolated herd

» Despitean exhaustive review of historical and contemporary herd data, there was no
» evidence of toxicity associated with chemical contamination of the environment.

’
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*
» 9.0 GRAPHS

* Graph 1: Inividual Cate Pla Prolactin (Apel 7, 1999).
» Heparinized blood samples takenfrom 41 adult cattle during the cattle

» team’s visit to the Tennant farm were analyzed for the endophyte
. responsive hormone, prolactin. Graph illustrates the laboratory's

teférence means for endophyte-fre (171.6 ng/mL) and endophyte
» eens (105.8 ng/mL) April pasture. The average plasma prolactin
» Value for the Tennant herd (110.1 ng/mL) was similar 10 the
» endophyte-infested reference. These results were highly supportive of

he diagnosis of endophyte mycotoxicosis in the Teanant herd.
» {Testing laboratory: Dr. Neil Schrick, University of Tennessee)

»
»
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.
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100 FIGURES

Figure 1: Faceflies on thehead ofacall.
Fscefly (Musca autumnalis) infestation was considered to be a majo disease
rable on the Tennant farm. In addition tothe constant harassment by
Be. cafhad severe bilateral keratoconjunctivitis and appeared 10 be
Clinical blind on the videotape (photo was taken from Tennant videotape
”)

Figure 2: Faceflies on the headof acow.
Fi cow was the dam of the calf in figure 1. Likehercalf. she had severe
bilateral keratoconjunciivits. (photo was taken from Tennant videotape #2)

Figure 3 Left eye ofa calf with acefles and cena come opacity
Faceftis are avector for the bacterial agents of pinkeye
Ueeratoconjanctivitie such as Morasella bovis. Central corneal opacities
hay progress to diffuse corneal ulceration and clinical blindness. (photo was
{aken from Tennant videotape #2).

Figure4: Delayed shedding of the winter cost an abeef cow.
The videoupes presented muliple cate with delayed sheddingof winter
one Thi sa clinical ign often associated with endophyte toxicity as well
CO hauitional deficiencies. (photo was take from Teanant videotape #2)

Figure 5: Alopecia and erythema above the coronary bend (coronits).
The lesion was present in several care in the videotapes. 10s a common
Sen ofendophie toxicity and is generally referred o 3s “fescue foot.
{photo was taken from Tennant videotape #2)

i Figure 6: Alopecia and erythema above the coronary band (coronits)
Tove example of “fescue foot” is simila to tha prescated i figure . (photo

: was ake from Teanant videotape #2).

| Figure 7: Three care standing inthe creck.
Tr unusual predilection fo standing in water was described for the Tennant

: Cattle in the summer. This behavior is known to be associated with
. endophyte toxicity a t provides some lffor both coronits (“fescue
| Toor and hyperthermia (“summer fescue”). (photo was taken from Tennant

videotape #2).
\
\ Figure 8 Two cane standing ina puddic
, re desorbed for figure 7. standing in water provides some clinical relief to
, le with coronits. Although non-specific, a predilection fo his behavior

fo oriated with fescue foot. (photo was taken from Tennant videotape
) )
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». Tena Par He Hoss vestigtion Cate Tam Repos
»
® 11.0 TABLES

3 Table 1: ReviewofTennant Farm Videsapes
® ‘Table 2: Individual Animal Data: Clinical Signs

: Table 3: Individual Animal Dts: Hematology (erythron, platelets
» Table 4 Individual Animal Dts: Hematology (ukon), and Special Chemiscy
: Table: Individual Animal Dts: Clinical Chemisiry
® Table Inividual Animal Dats: Serology and Fecal Exam
: Table 7: Tennant Fam Grin and Hay: Nucional Analysis
»
°
»
°
»
»
»
»
»
»
»
»
»
»
’
»
’
»
»
»
»
’
»
’
,
’ 2
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» Tennant Farm Herd Hest Investigation Cate Team Report
3
» Table1:ReviewofTennantFarmVideotapes

. ‘Tape #1 (cases | - 18): Tennant Farm: New England, Wood Co., WVa -

. January &February, 1997

» Animals)
» ‘Cow,Hereford | + neck:alopecia,scaling,| = probable ice,
. + describedas "humped- | + "humped-up" difficult toappreciate

wp, ontape.
3 + (snowing)
» [FE TeaT comeal sca,probablysecondary ©
, + (snowing) pinkeye.

possiblediscoloration | + not clear fromtape.
’ of hair (not clear),

+ (snowing)
» Cow.Hereford [+ thin. ery thin, probablyduc to
. + describedaspoorteeth,| decreasedfoodconsumptionand
: + (snowing) mastication problem, although teeth

not seen on video,
» + ageunknown;causeofpossible: teethproblem unknown

Cow, Hereford | + possible hunchedback| + notclearfrom tape.
» (notclear),
» + _ (snowing)
» Cow Gam) [+ alopecia.til switch. | + tail hairlossdifferential agnosis
' + (snowing) would include mechanical, ice.

fescue toxicosis, and selenium
» toxicosis.
» 7[ Cow alopecia il switch, | + tail hair lossdifferentialdiagnosis
: + (snowing) | wouldincludemechanical, lice,

fescue toxicosis, and selenium
» | toxicosis.
» B[ Ca back [+ dead Gaed 3997) | hooves a le Fonger han normal

snow, but not unusual,
’ | overgrownhooves, |. cold cataracts”(postmortem),

+ bilaterallensopacities, | + teeth normal,
» + bluckibrownteeth, |. fecal mucous norma for stagnant
‘ + mucousonfeces, fecesinrectum,
3 + necropsy: noother | necropsy:lack of fat serous

lesions. atrophyoffat: emaciation,
’ + stated: haddiarrhea probably due (0starvation
»
»
»
‘
v' Table1:Reviewof Tennant FarmVideotapes 37
+3 oo Eos
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a
° Tennant Farm Herd Heath Investigation Cae Team Report
°
. Table 1 (continued): Review of Tennant Farm Videotapes.
.
° Tape #1 (cases 1 - 18): Tennant Farm: New England, Wood Co., WVa -
. January &February, 1997

0 cc is
° Calf, + neck:alopecia, ~~ probablelice,
° blackiwhite | + diahea, + causeof darthea unknown,
° face + leasorcomeal + probablecomeal scar (hard to ell).

opscities
® Cow,Hereford [+ thin, + comealopacilyprobablysecondary
° © comealopacity, topinkeye,. + above hooves:alopecia| + differentia diagnosisof hoo!

and hyperemia, lesions include mechanical
» + diarrhea dermatitis,fescuetoxicosis,and
» moist dermatitis due (0 unknown
» + causeofiareheaandthinning

| unknown,

» i Teck: alopecia probable Tee.

. T3| Cow. red TT Siobbering, losing cud | + slobbering/arinating differential

. fon ground. diagnosis includes hardware and
° + urinating, cholinesterase inhibition (less
. © il switch alopecia Tikely due toindividualcow

affected).
? + alopeciadifferentialdiagnosis® includes mechanical, lice, and

fescue or selenium toxicosis.
* 14|Cow. red eck: alopecia, "neck: probable lice.
° «tail switch: short hair | + tail hairdifferential diagnosis
» includes mechanical, lice, and. fescue or selenium toxicosis.

. [= 038 chewingbehavior | + mot clear from tape.
». 17|Cow, Hereford| possible hunched back | - notclearfrom tape: differential

diagnosis includes hardware.» disease (traumatic
. reticulopericardits).
»
.
.
»
» Table1: Review ofTennantFarmVideotapes 36
>
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. Teanan Farm Herd Health Investigation Cate Team Report
*
° Table I (continued): Review of Tennant Farm Videotapes

: Tape #1 (cases 1 ~ 18): Tennant Farm: New England, Wood Co., WVa -
January &February, 1997

} [Es wm° Seats [|peeeiConmer|° 18 Cow, red dead in bam, is this the 9year-old cow
° (sameas#13)| comeal opacity, submitted to Michigan?),

+ necropsy: noother | comeal opacitymaybepostmortem
® lesions. artifact,
° + necropsy:serousatrophyoffar,
: icmoreso
® autolysis, pseudomelanosis of° intestines, inerlobular emphysema
* Soot: oma os eth
: | + large gallbladdersuggestsperiodof

» «causeofdeath unknown.
1®

°
[Ld
®
.
»
[d
°
.
°
.
°
.
°
.
»
.
°
°
.
.. Table 1: ReviewofTennant Farm Videotapes 39
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), Tenant Farm Hed Heth estigin Cate Team Repo
* .
’ Table 1 (continued): Review of Tennant Farm Videotapes

’ Tape #2 (cases 19-60): Dry Run Harris PC. Wood Co. - Off North Fork of
Lee Creek, New England, WVA

’ Presentation Disgnosis/Comments
’
’ Glves, Teo ogee oy pablowi aay
, muliple varying weresome | prkere,

ith coud andlor |+ harcon shedding and coloring
’ ‘blepharospasm, probably due to a nutritional
’ + Nyproblem summer), | problem.’ Deity

headedanorNght
’ colored ots
’ Fh Geka Tal deal meFag. possible.

Sevll mal| helen Teniaeal Fag
’ (raccoon?) possible.
» Ele T “Comeal opacity = comeal scar secondary0pinkeye.
’ {car camel opacities, | + coment scar secondary  prkeye.
’ © posoblehead ior [+ head tlt mot cea on pe
» clear)
» wT come Spa, pg pre rrrepemyLhe
. ar dead (1 monoid. [+ caeofdeath wmknown.’ © Comeat opty. © Somesoosry pike
’ -__(buming carcass)

: ope [ee edepy
. 27 [car © comeal opacities, = flyproblemwithsecondary
» «fly problem pinkeye.
» + incidentaldeath:nodiagnosis: oy
. ol
: lO°*
»

»
°

°
°
®
.. Tale1: ReviewofTenmnFam Vides vo
.
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» Tennant Fam Herd Heath Investigation Carle Team Repon
°

able I (continued): Review of Tennant Farm VideotapesTable 1 Review of Te Farm Videotape:
°
° ‘Tape #2 (cases 19-60): Dry Run Harris PC. Wood Co. -Off North Fork of

e Creek, New England,° Lee Creek, New England, WVA

PE ee
° Cow + dead, + cause of diarrhea,emaciationand
° + wom incisors, death unknown,
. + diarthea, + wom incisorsmaybeageor feed

+ emaciated, sunken eyes| related,
» (dehydrated),serous | + lungemphysemawasagonaland

atrophy of fat heart), insignificant» phy offa (hear) gnifi
+ agonal lung® eeemphysema.

row incidental death: nodiagnosis. Cr incidental death:
° possible.

possible.

multiple
» Cow comealopacity, comealseasecondaryto pinkeye,
. thin + diagnosisofthecaveofthin

conditionnotpossible.
» 3 + dying «incidentaldeath: no diagnosis
» possible.
a Crayfish [=]«incidental death: nodiagnosis
. possible.

[3 [Seamander] + dead + incidental death: nodiagnosis.
» | __ possible,
2 T= | dead incidentaldeath nodiagnosis
: possible.

yecasa+ big hocks be congenitalcontracted tendons.

PEEaepossible.

: [Bemae] meee
» possible.

) Fr[om]esses]possible.
5
»
»
*
*
» “Table1: Review of Tennant Farm Videotapes #"
»
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°
» Table 1 (continued): Review of Tennant Farm Videotapes

°
» ‘Tape #2 (cases 19-60): Dry Run Harris PC. Wood Co. - Off North Fork of
» Lee Creek, New England, WVAPEE ee

=
® + _ diagnosis uncertain.PTre eee
» [Dear Skeleton incidental death vo diagnos
o possible.

(EHD).
? wllRabbit =+ incidental death: nodiagnosis

PErE

. to unknown,

°
s
s
.
.

®
» ED151723
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’
’ Tennant arm Herd Health Investigation Cae Team Report
.
’ Table 1 (continued): Review of Tennant Farm Videotapes

°
» Tape #2 (cases 19-60): Dry Run Harris PC. Wood Co. - Off North Fork of
» Lee Creek, New England, WVA

ER 0 iiAnimals
o Cows, multiple | + above hooves: alopecia, | + hoof differential diagnosis includes.
. possibly erythema. mechanical dermatitis, fescue
» + poor shedding of coat | toxicosis, and moist dermarics due

in some animals to unknown,
» + poor hair coat shedding suggests
. nuteitional problem or fescue
» mycotoxicosis.

o [Toe[ower]edemhenes
® 60 | Cows. heifers. [+ him definitive Giagnosis not possible
» multiple + delayed shedding from tape - probably a nutritional

| deficienc
> C1 111]
» Note. This able excludes man of theCHATEAl signs and pathological condiions hat were proposed by te
» ideospes” nator but wre consideredbyth Cateta 10be inaccurate. For Cxampe,hetam id not

Saree with he arrtor'saserion that blackened eth or patchy melanois were abnormal Alo numerous
° ‘speculative comments regarding normal organs. during the dissections shown in the videotapes, were not
- included ns ble

>
.
»
®
®
®
.
>
®
®
°
.
®
.
>
.
®
.
° “Table1: ReviewofTennant Farm Videotapes 43
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° Appendix A: Abbreviated Curriculum Vitae of Cattle Team Members

®. Appendix B: Diagnostic Paihlogy Repors
. Ohio Department of Agriculture: #4977-97

®< Michigan Asis Helis Diagnose Laboratory: #1792571
. University of Pennsylvania Laboratory of Lge Anil aol
® ‘and Toxicology: #UP9902702, #9901437

®: AppendixC: DryRun SafetyPlan
. Appendix D: Figures 1-42: Photographs of the 42 adult caule;

2: Figures 43.66: Miscllanous hoographs ofhe Tennant Farmrn
2 AppendE Hed Hest History (April, 199 nerve)a pper \pr
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’
’. Tennant Fam Herd Hest Investigation Cale Team Report

. N° Appendix A: Abbreviated Curriculum Vitae of the Cattle Team Members

.
° Name: Dr. Perry L. Habecker
» Degrees.

Cenificaions: VMD. Diplomie ACVP
. Employment. Chief. Large Animal Pathology. LaboratoryofPathologyand Tosicology. Univ.ploy° of Fem. Schoo of Veterinary Medicine, NewBolton Centr. Kennet Squire.Pa
. Education: Junta College (BS. 1972-1576)

University of Pennsylvania. School ofVeterinary Medicine (VMI 1969-1973)* Universi of Peansy ania. Schol of Veterinary Medicine resident, 1989. 1992)
. Afliaions: AmericanCollege of VeterinaryPathologists
. Pennsylvania Veterinary Medical Association» American Assocation of Veterinary Laborory Disgnosicians
»

. Name: Dr. LisaDavis-Heller -» Desees
Cerufcaions. DVM» Employment. Private Practitioner. St. Mary's Veterinary Cini. Si. Mary's, WV.» Eéucaon: Ohio Sate Uriversy

Ohio ise Uninersicy Collegeof Veterinary Medicine (DVM. 1979-1983)» Affiliations: American Veterinary Medical Association> rio Vetermary Medhesl Assocation
Wes Virgina Veterinary Medical Association» Interrauon) Veterinary Acupuncture Secicly. Holi Vetere Sociey—Hol Veto

.

. CT Name DrPewGMosm

. TT Degrees DVM. Diploma ACVP. DiplomateABVP(ocdsmal speci beeCeniticaons. special
’ Employment Verna Paiologs and Fed nvesugson, Rllins Animal Discase DiagnosticLaboratory. Nor Carolina Departmentof Agricuure. Raieigh. NC.’ Educaion. Cleveland Sst Community College AS. 574)\ Eu Tennessee Sute University (BS, Microbiology. 1975)Eat Tennessee Stat Unversity (MS, Microbiology. 1978)’ UnnrsityofTeanesee. College of Veterinary Medicine (DVM, 1981)‘ Michigan Sse Universy (Resident, Veterinary Pathlogy. 1995)Kansas Sate University (Research. Veterinary Paology. 19951098’ Afilisions: Amencan Boyd of Veterinary Praciioncrs. American Cllge of Veterinary Puhlogits‘American Associaton of Bovine Paiioners. American Associaton of Swine Prciionsss‘Acaems of Veerinary Consults: American Veeinary Medical Assccaton

‘American Association of Veteinry Laboratory Disgnostcians

Appendix A: Abbreviated Curriculum Vitae of Cale Tem Members ES

E1677
000059 RGS000940



I—— ree es
)
" Teanar Farm Herd Hel Ivestsstion Cotte Team Repent
o
* Name: Dr. RobertJ. Munson
o Degress.. Corifastons. YDEmployment Field Imestigaon,enefo Anal Hlth3nd Producivi. Uri. ofPn
° School of Verio Miediine,KennetSquare,PAEducation: Dickinson Cogs (55. 19631967)° Unversity of earylvnia School of etry Medicine (VMD 1969-1973)
. Affisions: AmericanVetconryMedial Avocaiones Ameren AccuinolSoe cine‘AmericanDaySeen Arson
o
. Name: _Dr. Robert Hl. Poppenga

Degrss.* Corificaons DVM. PAD.Diploma, ABVTEmployment Cie.Toxicology,Laboratoryof Pathlogy snd Toxicology. Uni. of enn° School af Vena Medicine, New Boon Coir, Keaet Saar, PA
° Education: West inis Univer (ilagel since. prevt medicine, 19711574)

Caney ofMin. ColeofVerinary eine (VM. 19721578)
* Aa UIE SI,Clie veer Me 4D. 195587

Sissons: American Veena Medic Assocsion
» Pernyivani Veerary Medical Asoction
° Area Roden et ComptTohAmerican Acadamy of China Toxicology
” Society of Environmental Toxicology and Chemistry
: Seay of Towclop FavloptsSeceyofTowclory° meaon Asotaonof Veterinsy LsborsoryDiggnation:

’ Name. Dr GregP_ Sykes
Degies.° Cerifcaions, MD, Diplomaie ACVP. Diglorste ABTEmployment Paologt.Siety Assssment, Dupont Pharmscstisls Company (wholly» ’ ned sryof he DuPontCo). Sine Research Cen, Newark. DE.Baucaion: Cornell Uneraty: (bolopa cece, 19651971° 5Unnarsyof enrylvans Schoolofeteeey Medicine (YW (971.1976» on, Ener Colegve ickoe sil 175-555Sains. Ames VeerMadicl Asocmon

. American Colege ofmerian Colic of Veit Pplogis. Ierasons) Acsiemy ofPalosCE Das Founda foto Adnencement of Veena Pathol

. Royal Microscopic Sori i
AmericanBowsofToneoloy

. ‘American AssociationofLaboratory Animal Science:. AacionofWheVeterans
»
»
’
’
.
.
: AppeninA Abbreviated CuriculmViaofCleTeam Mens 57
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* REPORT OF LABORATORY EXAMINATION or sw
° ANIMAL HEALTH DIAGNOSTIC LABORATORY Ross wecsoese

7.0. Box 30076 Ny wi
® Laing, MI, 48903 frokion adlh1
° Phone (5171 363-3275 Teperead™s ay/eii

° PRIVILEGED INFORMATION Pachologlas: we
. NOTFOR PUBLICATION o Selgin od
° Client accoune: 250905 Climic:
° casoan, sant
. Tia hans. 3

“1 aasmor soziomG
® PGR PA 19207

®
° WISTORY: Many cactle oo coe farm (over 150 out of 300) have died over the past
® year. Clizical signs include blackased teeth, patchy hair loss and
® Uiayics of the hair cost, loss of hair in the tail, Gvergroveh of the

oetas? tnd weight dove. Nectopey findings included paceny, black
» eeoloracios of the muioal mors tnd possible sbocrmalilies ia the

Kitnera. Clinical sigue and necrepey indings vere described in
® video tape which vas submitted with the tissues. Tissues from a 4-
® eer cow. (MDL 1733573-1) which disd on 3/18/97 and Cissses from

LS yea-o1a cov (MDL 17315713) Vhich died en 3/2/37 vere
. tei anire to an emviremmencal coscastnant is suspected.

. sie. Ni 3 Nae: 28 Ase: by
® Pena: wotsTsin Six Thou
. LABORATORY FIIOINGS
. TOKICOLOGY AESOLTS AND COMANTS
° sexe, Liver
» Test: TISSUR MINERAL AALYSIS (values iappm)=
s B (<1.00 ) ma (<0.100 ) Cal S17 ) cu 1.90 )

. Co (foie) vel wo) WCE) wml ism)
Vo (Smee bp (am) mia) mia

. As (<0.500 } Cr (<0.200 ) Ca 0230 ) Kg (<200

. lem 1 Seides 3 mas 1 ow ne
Xn

> Tess cammenc
. Copper ia within deficient ange. Copper deficiency causes acute
» Seren and discoloration of hair. Manganese is margisally lov. Osher
- Coote Clason concentrations ave vithin expected ranges

a 63/07/57
.
[3
° 58

» ~oevoTESAppmoNALTESTRESTS
- 5015 A ATRAATIVE ACTIONRGUAL FFORTUNTY STITUTION cori
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eee

° rion mer aor sy
° Case amber: 1792871

° seRcnan: Kom
* Test: TISSUR MINGRAL AOLYSIS (values in ppa)
* B (00) BC 02m) eal ms) (2a)° Cot<im ) Fel ts) We( 26) Moles° Mo (03) oP (330) zm (19.8) siaA (oso) Cr (e300 ) cal om) hg (acoo Po (oso) se (<alo0  ) oT (aso) wa tse. x Cae
o Teac comanc:

Copper is belo noraal range (4-6 pra) and cadaium ie above mommal® range (0.5 ppm): a “53/07/57
. svscnan: cum
. Teat: TISSUE MINSRAL AGUISIS (valuesiappm)
2 B (2.97) Bal 035% ) cal 403 ) cul o.osso» Co (<0los00 ) Fel 0333 ) Mal 4m) (<li )Me (a0) BP (762) zal 0.6% 1 sm (<0s0° Ae (025) Cr (<0.300 ) cd («00500 ) me (<0)° P20) setan  ) Tas 1 om ae)© ene
o Tose Comment:
o No heavy metal found in the urine at the reported detection limite° a 03/07/97

o BoEh Livers and kidneys had low copper. This is che major finding soo far. Reported adequate liver mineral ranges for cattle are: calcium° 30 to 300 gpa; copper, 35 to 150 pp; irom, 45 Co 200 poe;sagasiua, 100 co 200 ppa; manganess, 3.5 fo 4.0 yom mclybdemm,
° 9.14 0 1.40 ppm; phosphorus, 1500 €6 4100 ppa; inc, 25 to 200 ppm;° sodium, 600 to 1300 pra; 4nd potassium, 1200 co 3300 pp.
° Toxicant screen by G/M on che Liver is in progress and vill be° reported out in a spleseatal Tapert vhen available.
° Nucricional exaainacion: Urine €luoride concentration vas 6.6 ug/al.

. Raia. Wi 3 Meme: 3/2 Age: %y. Breed: HoLSTRIN Sex: Foows

.

.

.. 59

. SRENCTES ADDITONALTESTES oe.. errr ae DED some
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: sheen sen oem
3 ASS, wysony on ir, Sp* Tiver, there vas advanced postmorian autolysis with freete/thavCL
* ound, clear, intracytoplasmic vacuoles, indicating mild, diffuse: eyLE
* significance of this finding is unknown, and it may be & postmortes: Cn
: worst
Le: A
. Tas: TISSUE MINERAL ANALYSIS (valuesinppm)
. 3 (amo) miei) lama) ano

. As (0500) Ce l<0.200 ) cd( 013 ) Hg (<0

o Copper is vithin deficient ange. The folloviag elesent(s) is/are: SE ee simshSEE
° wR 03/07/37

. soscnm: wor$mno
° Mo( 0.388 ) BP (180 ) za( 26.5 ) Sb(<00

° “0
: —eeRRR erro. crn: dE wm
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° rn mex sor 5 a
° Cane maber: 1793371

° someon: Kan
® Tec: GENERAL MINERAL NOUYSIS (values in ppm)
® Bola) Bal 337) calame  ) ou( 7a)® Colom 0 mln) wp time ) mi msNo loin J Bm) zm ome) smi° Ae (Goo) Cx (<a) Cal<dcs ) ug (00° Palos) se (ado 1 Take J ml @axn
: r——
® esc: PLOID KINERAL NALYSIS (values ia ppm)
? BC 270) maf 033) cal 13 ) ou(<0.0m0 )Coolosoo ) ve (ozs) wg ( ih) wm (<oleme
2 Mo (0100 ) Pp ( 131 } oa cam) sis)» Ai (lop) cx (odo) ca (<alosn ) mg (<io0

Bose) Se (ee 1m (aan 0 md Bi)° x vee

° Both Jivers and kidneys had low copper. This in the major finding soEas. Reported adequate liver mineral Fanges for cattle ace: calcium® 30°55 206 7p; capper. 15 to 150 ppa: iron, 45 to 300 pom° aagmeniun, 130 co 300 poe; aanganess, 3.5 to 4.0 poe; morybamm,5114 to 1.40 pra; phosphorve, 1500 £0 4100 pra; sine, 25 to 200 ppm;® “otium, 600 to 1300 pre; and potassiea, 1306 vo 3300 Ppa
o Toxicant sczeen by GC/MS on the liver is in progress and results will
° be reported in a spplemeatel Teport when availsie
° Nutritional examination: Urine fluoride concentration vas 5.55. jee
® pres——-
o CLINICAL PATHOLOGY
° Serum chemistry profile vas run ou a sample mmittad from cov 83.Aonomalities included slightly low sodium concentration (137.6° 1Ls reference fange = 133-145). siighely lov sodium to potassium

Tatio (a4; reference fangs = 25.15), lov serum albumin comceatration
° (2.9 9/d1; reference range = 3.5-5.0), slightly low albumin to° gicbulin facio (0.81; reference range = 1.01333), slignely slevaced

Sotal bilirubin (6.4 83/d1; ceferance range 0.3), slightly® elevated creatinine (1,7 9/dL; reference Tange < 0.6.1.3), lov° Calciun concentration (6.5 #3/dl; reference Tange « 7.9.10.7);
Slightly low sorbitol dehydrogenase activity (0.6 UL; reference range° ©1304-70.7. siignely elevated serum ixon concentration (138 ug/dis° Cefetence range = 40-130). and SLiGhELY Low oemeraticy (183 Sowa:Cefarence range + 206-302

: “
. 7DBUOTES ADDMONALTESTRESTS. MSU 1S AN ASFIRMATIVE ACTIOWEGUAL OPPORTUNITY STITUTION eoisi7ez
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° -
2 nosigmiicant pachsiogic findings.

(Toxicolosic analyses axe in progeess 42d + supplements® Be hen Sele we adh amde urna fares 1a® $7750 310 pom. "thahgh Tevet an5.5 te boon mem, masini 4® levels as 14.0 - 120.0 ppa.] 10 FS 42d the voxic° Jon 5. accaraen. precheing an 3ssa7s: su: .
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0 pons same Gaim QNIC noe 0. : saa 178 INI-2230-7

‘eo 3RIN-2230 47
» AnimalDisease Diagr«= Lr! “ratory
»
» Avoresions 487187 Os Deparumantof Agiouture
» Ropers date: 3109756 . 238 Eabain

Orr Case, Ani 0 0474138 Ranetdsrs, On 3008
. omvtmer: Or. Ss Gane Tine
: ax Tven0
: susssion Taken: aston

Susnany Peon: 33097 .

’ BELPRE, OH 48714 Species Animale Tects Completed

» BoE :
®
® —-- ++ADDENDEDREPORT ** *

.
» PATHOLOGY semensemen mmm 1m.remem =e.

? ANIMAL 10: 1: es rove,Bovio, Mised Brad Beat Sule: Dest Ariat
2 NECROPSY & WSTOPATHOLOGY 237-87M11:24e
> Necrapay
‘® etary (pmo -
. © dan, ssa kc enn avbring. Tha all i undaresigh and hs hd i hs
. to Weare <4 han baa doirrad nd hes trons 1
. rn eater ve vost wars Shaaread ss ave wud soars.

: Gone araminin:
The male al ac prsented dend. The carcass wees The autiions sat ac poor.

» Yietreto sesnt EhBytry
Te veep. ou sae of rare san a, tet Trcart woe present in he

* oecum. Hay, But ne grain wae precant in the forestomacha. Formed fees balls were p. sent in
. En Pt red oe oe. Md inn
. ena revs vans sos soared

.. Merphalegc dagnasis:
Emactadan with swave seshf

: Trin savin chorea
: Commentes
° Toe ctf wae in a0 xray oarwtional tat. During iwlens westharsends Gn.

plouiiviniviubguinfontionpitrbimeig piv iniperippehe
. eeeed oko a1to art, Hoy, oo 20 grin, mon shesad br he
° main 1 oy wnddhiaralfos serosa ou bona

eewae sbwsrerd the freee and mpc hrs obts ved the
3 enetre tethreenter, carpmntint 8
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. Fron + sere Im LC hocio. © a ime ror

. o. Avemason: 497707+ Vera: ow.Cvda W. Jr. Our: Cie, Ken rop2. printndAsie BeesoisSON
° .

NAGRGPEY & WATOPATHOLOGY 37-4711:24s Contoved° revieuny por mira ate. Watapathlegi, acerwdili sxarinations wa- emo pega. Liars sheaevd bhBOF aves meshersboa ee oft so,: en ogksseria sa ove ara pots
°
°- hie rime, DVM P20, Girma, ACYPVataiary ebaogit .° Pneogy Sacto: Fitcpaasge sumosian:

Sataneofarm, carsbton, brsoeam,kg,Hngh nd,ew, dre. aden. under.° mons fa eon a arte mortaSor Sori,Meare  soveeprenami° me man rr th aceon of eine. avertcoos sobre,eng ronsram 500 1 $0 marri dara,wieras bhomaIain ncn,Wiktho° nota aro eg are. Piha soa ccsSoar andpteete Cin sesonalstnCopsbacensn orsSer who som oie
» rte:Tha avs saeavai nd radbystrand pai.To svete oho hedare: tos marmsesoir esa a opaietes Feroeros tmsed. a, oat itedvaso oie Bsepee p
» Eriioge digress. ” ts— fre° ee,~~
2 PrwrShai Grimes OVM, 0, item. ACP oe
» Veterinary Pathologist he» Fainelogy Seen
.. Hatopatnaage namin:
° Toa suction ofey wer sari. The vehd chan kirk armst saa ah stuind

Eh nears oF + brah saanore of Sasosts sorein oflees ene° Arcs Aiete mird win & oe hacyis ond ear oe he tar 44. Semonadstrawonrears reoPrarieTh served oA ovetogha rah offrock win peat od rdargeingpdr tala TP he formerof. re agen, Basens mamarins wes okand ered ate
.- [I —
. Modarte. hve,foosy exami frog Kars
.
. Shia Grimes, OVA. $0,Oloms,ACVP

Vera Puielogat
o Pathology Section
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. . © FROM: BELPHE ANIMRL CLINIC POE10. : 614 @ 1750 -» LY
. Avosanion: 407747 Vemuri: Aloway. Code Wr. Own: Comer, Kevin Tg
.

FINAL DIAGNOSIS & COMMENTS 3-4-971:405 (Cantounds
.
. PATHOLOGYsme eensommes.cs mee mes vet.. .
° RNMAL0:1: (not eeded,bovine,MadBroodbeet amele:DeadArka -
o FINAL OAGNORIS & COMMENTS 3487181405
° QuAGNOSIS.Eraiion2 Krogh. Saree .Cormaa. trae. Tonto :° Keeeiia
» Commune;» Fina ier hepescomers, Toers shred hewil was bay etof rie cocedata Matepebaeg axuminaton of to ove euros br pocmome. recite wit ba reported in an addendum. - rip of° :
. . ‘Shas Gime, DVM PAO. Bigamac, ACVP.. Veturinary Puinelogat - o° Piiioqy Sesion

. Addandy. anim:

. Piasee ate 10 the irtepathaogic devcripian af he ays. Lions in he aye ware nds ne21 in cna irs Cartas hr 1a rau ornSveinoshoredvm. mihi gar, inaroased celarsescurs ndsrt.Veen ero of merabetm * he126 coun af th baat 1 roan woundi ha Shen wet out Svemineds onan the. 87% Wars Suggestiveof theseassociatedwhhUmum.but& Waumetie tury 1both wres would. 4unusual. The lsraing and 0000Iv%Aa evened wr Merri as et: haaread i hin cas. Mamaver, Borers may Secu wh ding aubeeoons town peter.
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, NEW BOLTON CENTER

’ FERN tchmmmerbn pcstionNooUP. fo)  LUmUIIRIINDL ssetewsn
» Or sin Snes. fr Yo: BEAT womse
y rn Adres Cunt. NoyTIE a0ite 0. Dry Rualavestigation Team CueCoonan: FemL Habcker
: Fea a +
Ld
*
* -
* Spectr: Bove Production type: Dateabtained: ReterenceLab
s bot Sat Meds mw 4 © ORs Ole Oita
. min
arr

’2 OO
: HISTORY SUMMARY:

itdcopierLolx 10.19, Taoer(KDOENDUA ues frig

? DiaGosS:
’ Enteric lesions of minimal significance

’ comments:engits ottronsii,ABhcierm3 rteconmi pm
?: LABORATORY FINDINGS:GETOPATIELDOY BoRATON
?» 1) Heart,2 pieces: Minianal,foe lymphocytic myocarditis: focal Swcocyst_—; Jimi de

» le’ To: sm’ Eea’ cemtr er,lsoifscdi pri[iir birpeamivart’ ee, ct: a
} soma
»
» pent. Hecker 30 QO
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.
: cm, NEWBOLTON CENTER FINAL REPORT

(Sam UniversityofPenylvanis,New BoltonCenter Accession Nou:° ies LiveryorgAna i eon NUP yyyAo: Touesoey Vee DrLia Duis terJJ 363, Sect Rend Suber. Dr. eryaeser
» KeanettSquare, PA 19348. Phone (610 41-5800 Fat 610) 3258110
*
» Report Address: pry Run Investigation Case Tracking#: ToxicologyCoCott: Robt Poems, DVM,PHD. DaSov 799Remus 01995 TA) 21
°
°
»
® Species: Bovine Production type: Bel ‘Date obtained: Reerence Lab:
» Bre: SF Mody mw 4 © OF Okwenle OUsksown
» nwain,_ 07
» Se Fe ———
» ———————————————————————
?? HISTORY SUMMARY:
: ts scopic foDr LisaHl nn 10,199, Tio sehed slog Ge 0277)
> DIAGNOSIS:
? Copperdeficiency
» COMMENTS:
» The lloing bovine rer ea nes inbe sled or he pacino hemls sls connedinisprs. Theicedrms cel eisan tsedb ACC concn ihanagem, ty, 1 es mls» im erat oudAepowt Fump 9m etsbtof ils
’ Miserst Deficient Meor - — Neueposer Soom
» Cobalt <0.005ppm 0005100017 pen 0020100085ppm» Com Tap aroma

ior prriced Sosoma’ Mp w oa20pmrae <100m 1500300) Veo ouot0mn) Siow ovmoigm  oiwospe  0medsome} pm Soma Sowa Homma
‘ anes bindforPol MineLevel inAniHoss .
) LABORATORY FINDINGS:
) TOXICOLOGYRESULTS:y Sami mdidey
) ee Complete Messen
» Liver Kidacys. nae cos <os0

’
y 8

>, Essie
000071 RGS000952
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* NEW BOLT: = ON CENTERED FINAL REPORT

7 Univesity ofFentonNewBonContr Acces
» % LiouCrean tisongi onNo:UPI) py: 2

Op: Foskology i eH. ¢ Toc es DrLind tte
» Kennett Square, PA 19348 ter DrFey Mibeker
3 Frome (64.5300 Fuk: G10 25310
> Canim coro ossGrn <a com. Nem Go ctw3 py Dn Lowan Gm SieTab 0 <» Cita a4 os. Gur So Guon o» or op 5Main 11 ws
s Mopienn 102 pre
> Seam 023% ox» ps oi wo
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’ Ta upc Chie Savy GEMS
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: [I —-
) Tes Fronts
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3

"o Tenn Far Hed Heth vesigion Cute Team Repo
. Dey RunSafety Plan°
° 1 Physicalinjury from eae 1+ The team will follow th dictionof the 3 mast
° | experienced cattle handlers (Bob M., Lisa, and Pete).
» «Mr. Tennant and his brother will help with the handling.
° { | of the cattle (note: added during 4/7/99 safety meeting).
2 ! {+ Recta palpaionswillbeperformedonyby |

| [7 vee
° ! 1+ Ni membersofthe cat cam willbe responsivefo |
° | | eirpersonal safety. he sft of the team, and he

| | atey of aterpersonnel inthe animal hancling rea. |
° : fa All persons in the animal-handling areawilbe expected |
° | to sbi by these sae practices.
ry : «Physical restraintdevices(corral,headgate, haters)will
. y |” Ce wxamined To adequacy before wee.
. ; + Chemical restraint (e.g. sedatives) willbeusedon

individual cle if needed’ TTRTT imem of eco em we sparen
@ devioes (e.g. knives, handlingofveterinary tools. Necrosis,phlcbotomies. |
° i needles) cartagging, andsimilarprocedureswilbeconducted |
° | awm |

i + Disposable harp (3. blades,ediewill oeplaced |
° | runniniam en |
* | | BolenGener. _[3 Biotogcarer ~The cue ea wi be appropri dressed Goverals |
$ | and bots when working with th Iestock. |
s i + Soups water. scrubbuh, and paper iowels wilbe |

ahi
° i + Rectal sieveswill beusedfo rectal papations. |
° | + Lar owen wil oe wd Fr represen |
. | abervise considered appropri. }

+ (Fac he iostey ofthe are, single we” collection |
° : denees will be vied) |
- | «if clinical signs warrant, thecaleteam may implement |
. | a ditons boogien safety messes
: [3Chemica icy 15 Formalinwil be wed 5apreservative Gung he

| 17 Coetonofnecropy disses Al personnelwillavoid |° income with formalin
ow: Toit: Pr wile revived ll members ofhe tecamohe arta a Mi. Tena’ Farmoy hemes. re:ln wes eedndsd oan fey evinton U9oe

- | Paes moo EventE5ASE Ss esntovteny: |e oeeno: Cot Soi ei oyekPetr Mol, Bb
|__Munson,BobPoppenga.andGregSykes.

°
°
° ‘AppendixC: Dry Run Safety Plan 70
°
° enters

000073 Ro8000954



v
. Tennant Farm Herd Heath Invesigaion Carle Team Report

3 Photo Photograph Legend
#

° T-al Cattle 1 -41.respectively. Each photo number corresponds to theear tag
° number (placed folowing examination) of th cow, bull or seer and
» the animal number in Table | of this epor.

«2 Cow 42: The individual ow which escaped the run and was therefore nt
» car tagged or examined.
» 5 Livestock in coral. The 42 adltcae (39 cows,2bull, 1 sie) and 12
» clues were hed inthis coml for several hours pio 0 examination in
* ihe lt afternoon of Apri 7, 1999

as Cow 25: Comesl scar
? 4s ‘Cow #26: Corneal opacity
» is Gow #30 Come pity

a ow #37: Come scar
: as Con #40: Comal opacity
° a Cow #22: Mass (12cm dimer). prscapola,subutancous. neck, right
. 50 Cow #22: Scalpel puncture and drainage of mass during examination.
* Brown-red lid contents drained.

5 Cow #22: Manual exploration of cystic cave revealed a large mass of red
* hi within the cys. Disgnosis was “epidermal inclusion cy” of
? spontaneous origin which was of no significance to herd health
? 2 Cow 31 Tongue with sporty melanosi. This was an ncideal nding
: of no pathological significance. Melanoss of epidermal issues. 35

seen her, i normal
* 53 Cow # 18: Ssnanygland lump adjacent to teat. This was considered to

most likelybe an ices.
Sdjacent property

° ss Dee carasson Tennant propery. One oftree deer carcassesobservedby
* Vir Teonant and Dr. Syke. within 500 fectofth Tennant barn on

pil 3. 1999. All thee appear 1 have did in the pst few months.
: 56 Tenant born and bamyard adjacent o the corral where the cate: yard dy
. 5 Grsing pasure slong the Drs Run Creek between he andl sit and the

“Tennantbam
: 58 Grazing pasture sho the Dry Run Creek been the andl sic and the

Teanant bam
° 5 Group of 16cow skulls (photo supplied by Mr. Tennant)
° © Wor incisors ofa unidentified ow. bull o tee (Photo supplied by Mr.

Tenant
*
*
*
.
*
*
: AppentsD:Phos 166 2

*
.

©=
Ro5000955

000074



9
©- Tennant Farm Herd Heal Incision Cale Team Report
?
——

s Fiske Photograph Legend (continued)

» -
* 6 Neck alopecia in an unidentified animal (photo supplied by Mr. Tennant)» 3 “The catie team considered this most likely due to lice- © Neck alopecia in an unidentified animal (photo supplied by Mr. Tennant),

“The catle team considered this most likely due to lice.9 6 Nose with spotty melanosis (photo supplied by Mr. Tennant). The cate» team considered this pigmentation to be normal
. 6 Nose with diffuse melanosis (photo supplied by Mr. Tennant). The cattle: pp 5m considered his igmenation tobe normal

ard palate with spotty melanosis (photo supplied by Mr. Tennant). The» cate team considered this pigmentation to be normal. 3 Cattle team (CT) and steering commitce (SC) members at the TennantFarm during the April 7-8 1999 site visit. From left toright: Dr. Robert
. Poppenga «r at wnksdiogin, Dr. Robert Munson (CT:

veterinary clinician): Dr. Peter Moisan (CT veterinary° elinicianipathologis), Sarah Caspar (SC: EPA On-Scenc Coordinator).Dr. Perry Habecker (CT: veterinary pathologist), Dr. Lisa Davis. Heller» (CT: scierinury clinician). Dr. Michael Home (SC: USFWS,» Environmental Response Team). No shown: Dr. reg Sykes (CT:. veterinary pathiologisutoxicologist; taking picture); Dr. Ralph Stahl (SC:: DuPont biog aot pres) ard Dr. Ridolgh Vlei (SC: Dufonttoxicologist: not presen).
*
» -_—
»
®
»
>
>
»
>
>
»
»
>
»
>
»
»

> Af, penD: Phos 1:66 7
> Eisirss

000075 RGS000956



tee EEE EEE

,

: je
y 2 MB) & p fi)
: A ; Lh: 5) Ce i :HE

; iF if
) Eso, 4 BL
y a 1. ST' bo aTIO
; al : a et]
’ 3 RETR» 2x “ : i R

’ AE RE os AE) Sy TR i pSea
) pl 5 oa pn aoa Re
! NE RE 8

YH De Gi Z Herie un hl

: Bee 4
) LATE IE > x5 hts id

: ni eae
® cHyal oo ceo my SN oTNhe
,
'
,

0076 000:



I———————————————————eeeeeet

a ya

Po 4
3 ? 7 I oo
5 o : p : |

» d Bis:

bo 4 { h 4 ’
» Tah, 1 : i

» Elen ecg Sp rt RT

~~. aA 4: SEER
?

»
hi Cn ;
» Bs i i : a

: Ea a og]
: YS i i: 5 1

. B SAR b ©

> a 3 He LE
3 > = I “ De
) re“o 3 i
> SR ! V A a

[ ar
®
»

5 EID! s

0077 R 00958



a a.

)
.
. gre
®
» »
>
)
3 yon ~): 3 5
. i
» p 4
’ J So
> iy
»

» Oi RR ra A
’ Si pa) PCE
’ AE riETE 2
’

» NH ac
: Se
’ x i »,B.-J =» LE
» . p >
) :4
, ¢ . @&! 3 }

’ i SE
y Tw
) ioe
! Es i
: «PE
? EES 0SeadTee 0

’

y

) 10151756

* 0078 RGS000959



——————————————————

,
8 ry Re / h

5

» i PE PS» i ro : 2

; Pe ir :
. ; i - f #: — . -~ 4
} i i aa» Eh ! 1 ih

; lee.  EETES: TET, Peers

: ECera EE
?

a
3 1, ]
» E . ;
» is ;
’ a 3 L
: a» :s : iio’ = \ :

, og ai re> 2A |4 N PNFiTy
y plons at vi EE aay, BS RAE

; c

: ID16175

: : 096y O79 0



) TE
» 2

: TRL) ! Povo Br) | Eu’ \ p SH]

’ Jp nu
y ; - Td Sa

Segre | AEE; Fes wR ee Ee, ey oy Pa
) § er |S
) RN Pri eh)» i a
y 0y od
) as ?
, ER) ] :, j 3
’

fo 4
’ Ho F A AEP’ he J ag
) 7g oh: FE = - gic

’ i g " i 5 Bok
» Hn BEnp
’
»

y
os’

)0080 RGS00096



= BE —- -

‘
’
.
o ALY i
y ‘

»
: “ WE
: NT x 3
» 3 J J ER
: -.. + x 4
: = TOS,
3 he “3 ;
’ a 7 | 4% oh ott
? IY Cg te
2 RCT ct YipSee
3 PsETT Ee oats,msi

’

?
, B »
» bil . 3 5 EK
» Hy oT :4 Lan Ne
» = oF f
0 Yd

» oi ?
: SO a LS ;
» ny A = i om i I

’ pi, LAE
» RgPPEErS APE DARLING 5Re,
» aEA Pgh TE
8 % hr DRC PE» CE aaa
: 3

®
>

7 )0081 oe



’
.» v. oa

hl» 4» ‘gh % i» 7
a I -y

7a, =
bi i. 8 “4 By

. 9 :
i

J
» Hg — ~r ;

- ye» = SE 3 ’SU a :’ TRONST LT’ SECA § marr’
ST

’ a Rr
’

»

7» B J 6
: : Bl: 4 SHA: ( = ul: . ; CB’ A : ow: e & iy,

FP iy2 ; Ka of fo, I oo SE FERTm’ SRNels ISee} IE Pesa TT3 ab Re tll SYx { ei SPA11X® EEL
3

»
?»)

161760
so

)0082
ee



1 A ATs
’
’

’
’

. al 4

. Va - os

: Le 3
’ re : 2

* (=.29 ‘ %
y ges i, RES

’ SR. =
» Rr 4 ETtT
3 ge

» =. aes al a 3, TTR

; = LSE i: wr ml,

,
’ = ~
» I 5 .No 2
: ll

AN 2 .
y S ARE bn on

5 :’ : @ . Fn

’ ro IHS 7

’ J is SL
' <TH Sp ia RE
’ Fe BEiSERPe
» Per Se Pr Soc otroJ

» a LT

» EEE
’

: 10083 rr



iii.

) av
? Sige,= AR TRYST BE’ =X Era

: e li ge
ol 2 Hh

& me

[| = ~ y
X !

, oo he >

»

: ie 8 Puss
' TON {i -

he

: TH 2
SEE 2 A :

. a er Pea
® ES Ral A] CEinet

0084 650008



)
3 gy BG

»
’ i ‘
y pA

y 4 2; ) BS: : ]
: ul - \ ~ Kl
» Ln dT gos ren 3

’ : Zz Ea ‘
. LE,a
* h3 i [ Ef GATE) i

’ ou +L a

»

?
4 REI

rr.4 [’ IE
» ie gg s »

) FE] [& !

a No ;
2 HE RR a
» ae nceBL:
»

? ?
*

5 10151763



Aes

’
° Fer
) Aa PS
' 33 5C2
' i " L
y 7S Wa b 5
) t \ BR]
) As Es, * bys
) - ht 4 Li

) DsPIR I 0A IM
) =jofross RACTr

! . BrA
) . TT Een JE

L

®
)
’ A A: : “pe i
) 2 od
) I] 7 x, , %
' ?

: LI ; X 7'
» 5 } i

? a o Sao ;
) HH J aE Neea a
) = a i i EEL
, 1 4 ; :

’
’
>
, o1s1754

)0086 ra500096



EE————————————————ereeeeeeeeeeeeeree

’
® 4 ar . hi
' * 1 p

1 Hy A ™ i. pi yg

y WL: TA 7h
’ -. hk rh
v rd “aH Eien

) SENG 4

’ TT ar EF al
’ Ry 5 reyes EER

ER rt —
’ ey A ToRe
, re po EE
’ Re Comsay BEY

’ ROE RR A

» NF med as ;, . a N :

®
'
' & gr CER Br ih r
’ ale aLIod
» R.. SEE

’ Be: FC Ty
’ 3 = ae b

=i . BeeSh !
, > Bh v a
’ TL - Fis SE

: KER S Ret
y -— Yond rt hx eo

’ Aw 7 ® ¥

’ (s “og yh
3» rn > hE ;

%_. :

; EE #0
» Th / :
: !

»

’
4

)0087 RG5000968



arSeer

» Bower P— ) ,

SEE A |
HU ok
x PR

Oe i. —— tS gidi =
eeeEET

»

; Soe sf K
: mf ca

» rE “gc :



eRRE
.
°
-
-

® :
» Soa EN
3 ) 3 2 Bga S .
2 po ]a en

3 2 2 3 a
9 Ste TE J
» Ta EL
° ee inate REPEL

1 PRE RS A Pra. = NPI
» 3 ER 2
» ERNY A IR: 2
»
2
,
3 Ry i od. » orf
. i A 3 4

go :
: ya nin' : :

: : . NF,SE9 pes: n 7 PI a
\ I et 3 : :

. i EY i a od5 i
i if y

@ y

00089 or



Aaa
’

’
»

: ea RAN

: , kd A V a oo Hd
» of ny od = pb

2 La wig ee
» orkern i ee by | a) ,

; imal AEA re!
oi) Der AREA

’ ad Brg 4 mr
’ == Pe ==

; J) gy. a
; idlnREE

»
’ o ’

s p _

; =» NX ; 4 oe %

— rae

: a og) es Ol
> re AT 2

! ee “En=) Sl x
y ~3 =F th Ty FA,
\ I; : 1 a9 PN bd a!

» ’ LAER REy

:
EID151768

> 0090 a



EE ERS.

Di
D

’ b a. Yd” ; $eHOA ¥
x 4s Byi . i
ok = a fen

» g A - re Pr a
’, 3

ey SEN PERS
) i PR SE
' —— SR
: == EEE
’ ee EY, :
’
» a
’ p
’ e i Ja :
’ - = WIR2 . ! f
: 3

» gr 13 3
’ 8 1
’ 2 5: 4
) “
) 5s sr
y i: 1 :

i o\ " 4
ZI .

»
» /
’ 10091 I



ds

®
- Al H——— G SET

? Ii ant Se,
: i =Y ; Gi

> Pay? 7
; "Es 2 TERE or:
: r Spin ill Coa

R= mr
: na = biel ry
: — "

®

: Tail A . To
, IS ’ i hh
: Rh ; fi
: , Te I
» find C54 “oe 5 “ ER

UH og TTR ER
: [ 4 | WZ = a1 \
> Ng P, i coh’ 3 NE
> Fe I

® PIAS 5 RS Yi
,
. an

00092 oar



_
)
'
»

3 EEL© & ERIER»" ea 4 ; ne 2 3

2 : Wd | Ja)
, T hon eh
’ NM F Iga

RH : CAR

of 2 ga i. Fa
» fii on Ter Let
2 i bg Ee pt
i > 2 PRE VAYwl Bae STEW SES v0:
x 4 EY [RE
v fry 4s
: x: Br Toh’ A =
»

’
,

: >» u Ean “
» ed! =

} HL ae’ J = jo 3 A a
'e 4 3 "a Esa AKY [§ a :
3 een = \

y 5 r—- p= 3 Po fed oR

RE EAE: i= k NET) B pS pn 4

’ Yl AH = os’i

) ID164771

? 00033 65000974



i

»

:
°

» - EL
» HK

® “ > et

: cd [1 ca
: i I$ ay

» + FERS
’ . / Ex es 1 va

» ; AN T 18.

: © Ca.

» a 1 ni

’ [a FN

,
»

> — ~ !J

(=r [ V4 ih

3 dail © C0 a: - yo an
| ay

, “ny |SA,
» wg EE

FES ea eee
i2
oe EID15Y

: 0094 00975



EE——

= AN,

i 1 \
" 9 57.4 Es) ul

; EE EN ame. SEER

ES Ga |
.= >» E § 5
BL TE

=
:

! i RYE 3 1 / 2% ne CT Sie
V3 rs AAA oewl ARE “7. Ed

. Eogevenw BEET5
VigiWE .'

00095 000976



0
05)
of
8; {

of RopesSRREME REY: TBIELa RR

v FREE CB La Sa re

i Sl x
SLR

bl THE BRC TEASE

v. | LEPROSY
% PA AEE

oi|
ow
» vy
vii
Sel F

& ¢ en
» : a "ve Cou os, p=

; Sh
bial : i
3%

00096 Eons



TR
—

:
:
,
vs

3
EES AERA

Fd
\ SE|YR

» |
Cr

\

» : 1 ’

oF | PUPSCe CE | || Ls
» lie hy PW

PR KL 7 id

K 4
a

/ rr

» Ed
v

v BH ma
5 Ro ES S

Le —
EE

# EE Fd

,
,
i
¥3 5 “- or

= £3
en

! br 7 oA

: A) 4 ARR od Te

40 TOWER 7
PAL an, TE AI

a aNA

y AA ky iy, / yp
INTRA 5 4 fs

eda nt lik

00097
isHTS



DE —EEEEE———————

oF].
.
% ; re
v 77 SEERA

. PE. | 4

g ” 5h Bo

id ’
3 of Pp :
4 i *) )
» ig dE
05 aA NR
bi ki a : 5
oe 0 + EINSRNTA AT 32
»

»

by |

i Sw ko

| % pe p27

: er ii fa ER 4
4 a ds / B.. ih
5 XLT
4 gl :

SG Pkt La Pra SY

ial Prt
» a po bp am

5 0098 ——



Eda p ye. i 3 ;y
a

)
ii

y

A LET
)

7 i Ld ey: pa
oS Lar

!
E FRE! > Ci)

%:
oo oo

’ en,
ip SEy vy fo. a dh” £35 hie’ FE Ir.) 5) oa

)

,
{mo

, ; ”
{, ji wl87 t

)
y r +’ 3 ‘)

| |
i z Gokke ea, ;i Rc oy

Ho ey =’,
i
a

_ ai
00099 RGS00098



EE—————————————
—

"

’

vy Ho oy
re “LW SLSR

Ve ST A
» = N
’

)
vi
| i"
> [00
be y . =e

: ay, a EAP
) { Ahd

’ RE 2 3 FI

> a POST © So

»

)
)
'
! 4
)

) 3 f x B 7%
» /
» f
bE ,
WE 2
3 %' A
»

4Ve |
5 | ad & Ake ;
v | . |
iE]%
iWi 0100 mr



EE
'
)
’ /
; 2 A 3jo A

’ rat

a & te .

R x osADR fl /
" 2 ia FMR Jl

Nn Sl LeER
5 5 ow ®
ve Bias Ea aRe Cr /
) H FL z

,
, Zzi 1
ne SP PP -
b AE “de |Fl
a Gi we
i 5 )
i Py.

E -
a go

T NE i.
» u AE .

& )0101 >



E
e0

rrr E
bi

dit
re dt

sy3 go
ST

bn
igh ; gi

+ [1h
E

: guy
122

|
[5

HT

on
i a

i ih

Bi
po a

ai 8

»

4
i A

>

3

§

}
Eo]

~ #7
»

i Foes
0) ALY

fg
a ay |

: ge
leill..fey

,
i rya

als

0 ls
RE SnHg

A

wor
Tw

a4



DEE
—

5
.

»

¥ AE EA PRE RI Li

’ PORRNAREE NRE he Re
» 104 i FoaaeiDE
% iE UEEee ae
k Sie taadeaie ERs

ve PtEAR SS EEE
> IAS ee ECA AEEEE oo hEBASE
» Fi SS Pl a Ri 2 Vig
. ShasBEE 2]
, aR Ed» OEIR eeor 9 oi 5 SREAVE & X Ve» WL AR VR de Se pes 4

»

»

» - A A TSA
:, SCH SESW i

, hy se EARL.
» 7 i AR os» Li NRE

CAE EE TE

& PA ; LEE 7 ,

” DN he FED RE
we SY }

| A ge a A tdi) ah REN

| ET

od eeSor <i
3
2 00103 ED1s1781



ee —

)
)
*3
3

1
org

1
EEL

;
Ei

:

4 i
ST

yo
iv as

Ee GL
Hi

»
ey yom

yi
“EE E

)
a BALL nd

i i

4
Ne

ds

hatLt
ih

)
RR

LS
a

)
rN

esTry
i. 5

:
Rl

RSS
rer

:

PORE
te

’

=

’

y

#

: poask
.

Gy REVS
Sy

AER

»’"
i 9 Pe ful ya Hatin So

8
i7 hg fie

ace (a

«
dll Fi i je

iSa
;

-
REI

NE hal

v:
bE LEA [i

LE 0]
i

n BR
Lat

bE a

1

i

.

§
RAE

100104
a



eee

,
’
) ™ H 2 4! >’ Sil & .ve OE ! 8
Si EN 8 }o SE IYol 1 ? 5 “YT
a CL ER Whigs pi :vs REEL > EL) Bas‘ APE rbe 1 4’ 4 y +t .
’ oe
#9

a" ral Prd
>.
’

2
05
st
8d
vi

gid
bot|

» 5
H

: 4,
| .Ee) ; ipai Li a

x

)00105 RC —



E—— —_—
ron
’

’
’’ , i,

’, 4 4 ;
»” NE

: ed» tw Ba
be Re r EE
Ls y i 7
" 0 Finw PS vig

» Nr : SE
» 7 } ly :
» rand CR Te) J
> 2 Ed B” ¥ A

» Pe ; v.|
» Si
»
’
>
vi .
» - ¥y od a Ss
or 5S % Ea .” PA TR

v il rTCW rn wr

1 SN RR

oy ean 2 :
| 4

=
i 10106 5 -



’

’
’

’
» Lg y
> I
» Bs

» A 4

i © 4

[1:8 Ne Phat 3

»
»

»
»
»
»
»
»
»
»
»
>
»
»

Tn

i 00167— iste



)
’

»

)
)

-

3
.

) a,
’ UFCT.
: uw BA oS
» 2 @ ape 1, SIP

» Se o Fig
» } . > #

; ooo La ur
’ oF 27 Co
’ bo :

FE
»

’
»

’

> Aa
) ; is:

: as} Bemae

: 3 yr AY RT

: Rd fra
» 2 us BL
’ 2 | A ba

> SNBeTNE (Sg
9: TN ok Lo Z [ B
® ie z oF- = :
9

aes
” PE eae

81
° 2

. 000108  _FID151786



’

’ Te' conan: Farm Herd Health Incstgaion Cae Team Report

»

» Herd Investigation — Beef Cattle~Date: April8.1999
» Name: ‘Wilbur Earl Tennant
» Address: Route 3 Box 17. Washingion, WV 2611

’ {Derived from interview of Me. Erl Tennant by Drs. Peer Moisan, Lisa Heller
» ‘and Robert Munson on 4/8/99]

3 I
» A.Historyfrom lastcalving season

>» ‘Months during which cows calved: All year. 1998.
: Number of cows in herd, 1998 calving seasons 40.. Numberof calves born: 35

live
» Numberofcows calved 35_or 81.5. % of cows exposed.
» Abortionu/Silborn in 1998: S=6_ Othercalving problemsin 1998: None.
: Sick calves in 1998: Scours: About6 (Nodeaths) -Weak calves in 1998: Several

sere weakandhadenlarged joints.
» Other lines in unweaned calves in 1998: Most calves were slow-growing and
» inderweightduring nursing period. Birth weight was lowinthe calves

bonin1998
» Ageat weaning in 1998; 5mos... Numberofcalves weaned: 30o % ofcows
» exposed: 15%
» ness in weaned calves in 1998: All calveswere soldat weaning time. Afew
> calves(5)bornin 1998 (fall aretll nursingthecows.

» B. Cows

. linessin cowsin 1998: 1cowdisappearedin1998
» Ocular disease: Somecate have darker eves when put i the hollowduring the
» ‘summer. The darker eves resolve when they arekept away from the

» creck
Skin disease: Some with lesions aroundthe coronarybands. Thought tobe “mild”

° Diarrhea: A few cows had diarrhea when calves were 3 — 4 weeks old.

» Lameness: Cows seem lame in cold damp weather (arthitis”)
» Respiratory disease: 3 cows had a ransien epistaxis in 1998
® Other disease in 1998: Cows andcalvesseemmorehealthy than in earlict years.

Treatmentsfordiseasein 1998:Alum tocows for calf scours, Treated cows wi
° ground garlicforworms.
° Vaccinations in herd in 1998: None. Brucellosis vaccinations are not done in WV.

. Diagnostic work performed i hed in 1998: Include necropsy or blood sampling:
‘None. (4 ears ago, 12 blood samples were taken and paired serology was

° {inconclusive for brucellonis and leptospirosis
° Estimated body condition score (BCS range 1-9) of cows in 1998 calving season:
° “Same 1999. Mayhaveheen slightlybetterBCSthan 1999

®° Append: Herd Hess History 06

°
o. rm
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»
: Tennant Fam Herd Healt Investigation Cate Team Report
». C. Feading stor
® Feed to cows during calving season 1998 (Include minerals): Com silage. Ground
® corn with suf t. Orct thy/brome/KY31

Fl tas ears poundnal ec on
* slightly more during cold weather.

° Feed to cows in winter before calving season in 1998 (Include minerals): Sameas
® vit cig scm wih he mints. bounds of ranpe ow us
° eras morduringcod weamer

Feed 0 matin cont Quine rainccm 1998 neue minerals Tacs
® ‘mineral salt (TDN sald).
® Feed Test Resultsfor1998: None.
® D. ter®
® Other comments for 1995: Sine the problems fre stared n, 198, te useage
» net ns decets romS18 seesin 198 t 198 ses sw I 1088
: ee
3 hr hao be 16acom ad spout300eesTe Firsts di

Ione he penis. mah sinetins, ocr. and fein fom he
» mouth. Othercows (15-20) werecircling thendied,
> mee
»
: PART I: 1999
» A. History from current calving season

’ First calving: About March1,1999
» Length of breeding season 1998: year long. 1998.
» Sova ot cig dtc 1999:AtOoh199 lts TEvosate
* Numberofcowscalvedsofar: or _I& %of cows exposed.
» oonsorn195: 2 Oter cingrolesin1999: 1
» hon 159 at, pace ung withow scandal
. Sickcaloesn15557 Scouse Wek cave n 1089: None: Other fines in woweaned ives 1999. fem of at lscalves, ill nursing

‘cowsonpasture;areloose.Birthweighsarearound35pounds and appear
. lowerthan normal. Calvesarefaielythinbutotherwise healthy in 1999.
» b Cour»
9 Illness in cows in 1999: NoneOot deme: Sen eaeDantes. Lend
* Append E: 107? poe: Hrd Hocy
»

A eens3 — 000110 ~wos000991



; en

’ enna Fam HrdHesovesigaion Cale Team Repon

. Respiry disse: None
» Other disease in 1999: Cows are healthy i so far. Owner notices that1

» ‘cowsaefairlythin

» Treatments fordiseasein 1999: None.
» Vaccinations in herd in 1999: None.

: Dragos work performed in herd 1 1999: Include necropsy or blood sampling:
None

» Owner estimated body condition score (BCS.range 1-9) of cows in 1998 breeding.

: Clinica BCS of cows average) on day of herd vist: 11.5 (Range BCS 2-7).
. C. Feeding History

. Fee to cows during calvin ssson 199 (nce mineral) Hayandroundfd
asin1998 Nosilage

. Feed to cows in winter before calving season 1999 (Include minerals): Ground
ec. ames 1998 ih hgh mines mi

: Feed 0dows dun Bring seson 1999 cio neil)
: Feed Tet Ressor 1999 None
. 0. Or
» Other comments for 1999 to date:It seems that problems with cows and calves
» have decreased by 75 80% since the water from the landfill was hauleg
. if ets. Nope cous hae eepuchii> vars
' Be wer purchased in 956. cold nav bn n 1995

ll ivr ee sickor po srs There ar epsof eihbors
3 ‘withprematurecalves born, for total of 6 calves

»
»
»
®
»
°
.
.
.
.
.
.
.
.
°
*: Seni. tc snry 100
°

..
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»
® FResusfor: Tennant Lactating beef sans
» mooeL 3

® [RationNutrientsSupgliedsndRequired
® MEAval MEReqs Difference WP Avail MP Reqg Diference
: Mara Mealy Mead go ge ga

a TB % oe Tor
® |perenaiterence ras sow)
o [orieance Tw 7 = ww a)

pregnancy 1 ° 1 a2 ow
[a 1 7 - a2 wa
® [on 5 ° s a 2 a

Reserves 0 5 5 ° Gs
° intake and Pertormance predictions
° |OMI predicted 233 losid

@ [OM entered-% predicted: 66% 153 Ibid. Pred. Max Forage Intake 12,0 Ibs

@ |resiveom 100% Entered Forage Inake 120 sid
o [ADswens 02¢ bus

IME Alowable Gain 011 ose WE Alowable ik 17 ows
@ [NP Alowabie Gan 017 wa MP Alowabe Milk ia oss
o |nemanecan 002 isa hk Alowatle Mik 139 was
: Bays oose 165 wn

® [pit Concentrations and Rumen Balances
@  [Eiecive NOF required 21 wd We from bacteria 7 ga
© [Erecive OF spies 57 wes WP from unde feed 72 9a

oF in ration ai Ow oer oP 8% OM
® [ene 107 MCAULBOM DIP Gi cp

oie NE! 559 MCAULE DM Solute Protein "20% ci
oS beter 067 MCALLBDM Total NEC ination Ser out

liet NEg 041 MCALLBOM Fatination (ctl) arom
prec. Ruminal pH 540 Total Nbalance © ga

id%ofrequi ns Predicted MUN *of rquicemens edie
®  |Ruminal N Balance. 26 79% Urea cost 0.00 Meal

® [renee 2m 4 Forage ination 710 OM
o [Summer [EA Ration OM 0%
3 Sihen a ioe Oizo OM 1X Maio

predicted Excision
p< Neocron: Fecal 02 bsnaid

Canary 01 bsmaia
- Total 03 badd
< P excretion: Fecal 37.2 gras
3 Grnary 03 gras

Tota 38.1 gnaia

< me Castowt, ME allow. milk 727 Siow
» lo 017 sigay Cosiout MP alow milk 154 St

Coed mn possen 127 So Comiont. AAstow. milk. 125Sowa

® Ares F
- 109

»
- — _ eotstrso

000112 765000993



EE——
»
.
°
.
.
.
.
»
»
s §plgtasssssseenssy
° 3
® 2, 188888388888288(8 2
» £3is I=
» £8 Eii
» + ,1888888888888888| g [ooe =

53 |538283828888388F 2 Res 3

: ER .
» 1! 1

i s| as
: = 5 | 23 <

° ! s33f &
gleccecccceccccd Ei: -

. Hl i
» | FEEE
» §irccccceccccccs [=Rar

» 2
° EMELLEEEEEEREREHS
2 #e Fleiss |
: EI cies |
° 3 3 3esw
es i It :

° i. gli
° SE, < BIZ, 35
° 2zEiZ.. 2 pained2% iss : | E3Slsz2
° E58ifcdzrrarrredyslbssBaes° ER HILFEEEEEERE
°

no
®

*

EID151791

Bh 000113 —



—ooo ————
°
.
°
° Genera Factors
° Farm Name: Tennant

S Jo Uictating bet cow
Numserin grou 1

° Days to feed 365
° est } Ennis ngs
eo Feed Entry Basis LBHeadDay 1 Asfed
: i Pie sn

Feed Losses 0% 5 ry mater
° Fie Name Chcasestuanion
° Animal Factors 5
s Grace Senecio FALSE

Roma Type 0 Lacingbetcow(recitedmk
o Age 70 Months.

So 2 con
Ld ‘BodyWeight 900 Lb
» Breed Type Y seer wary
o Mature Weight 900 Lb
s CondonScore 3 tevin gv teshy

Sreeding Systm 2 Zap cross
» Dam breed 17 NA Hereford
» Das matermal 1 + Angus
s Oars paternal vo hee

f
2 18
. DaysPregnant 0 ows

Oars Sage Caving 0 vas ow °
» Coetons Sootyover
» Rong ward Average (cain) 5 15 reacted vaves
: ik Production (3am) cots 70

ik Fat dary) 000% 3
» Milk Protein (dairy) assume CP 0% 38
» Rolaive Mik Pron 060) 21s 053
. ErpeciedColl Brin Weght st Te

Management Factors °
ane 3} one
Daly pastor allowance a ow pow

. int pasture mass 1847 moMacte
° SchonPressure forgo 0 155cie
. Pecan Freqvency 2 oimesFedOaiy

Feaaing Wtned 2 orapesoransoporte2-THR
» Calf Implanted 1 1=no2=yes
. Environmental Factors o

Wd Speen 5 mon
® Previous Temperature 40 DegreesF

Provoss 0%: Cron: Temperature 20 Degrees
°S _ nsaszanru;
»
.. cotsi:
= : - 000114 :RG5000995
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°
.
.
*
®
°
°
°
°
°
.
°
®
° Current RH 30 %» SiamErpesrs ? enozeres
° NightCooling 1 1=none.2=wihnightcooing
s rap ia

ti 2 epi z-avg seek» Horcoat T Tent anovers
® Catt Panting (Heat Stress) 1 teno.2=rapi shalow.3=open mastom Scar selioesionsor ion
bd In summer, atte are exposed to 12 1=No dec sunigh, 2=diectsunl
2 Rectal Temperature (optional) 101.5 DegreesFs Animal Adis Panions oToms spom sani 18 maparany» Rarof sob pon changes 3 goer an tng aga)» Decors an 6563 leitjo bor
» Ma Dept 0 incnes» Fesdbunk ChascnistisSune © aves stance btwesn cow fe: Sun Surace } vnTogGrown
2 Age at 1st calving 24 months.s arson meal prio
°
°
.
°
°
°
°
°
°
°
: rosez [—"
°
° ee o00125— ares:

Res000996



o
®
°
°® Resistor Tennant Lactating bee 12nsm0: Mover 2
®  [Rafion Nutrients Supplied andRequired° MEAvall MERead  Diference MP Avail MP Read Differences Heald Micali Meal gd ga od[Toa Bn 5 3 7am)©  |percentaiterence 100% es@ [Hamers TT 5 a3 ECPregnancy s ° 5 508 0 so®  |uactaion 8 7 o so7 wl® [on ° ° 0 144 2

reserves o ° ° 123 0 nf
° intake and performance Predictions
® IDM predicted 239 Ibsid
® [om entered% predicted: 85% 203 Ibid Pred. Max Forage Intake 120 Ibsid® [|rewiveom 100% Entered Forage Intake 120 sid[Target ADG wiconceptus 126 sia
: IMEAllowable Gain 011 sia ME Allowable Milk 137 IbsIMP Allowable Gan 085 ais MP Alowabie Mik 183 Iosido [ican 002 Ibsid AA Allowable Mik 268 Iosid

Daystogain 1 CS 3
®
: let Concentrations and Rumen Batances

Elective NOF required pr MP from bacteria 636 ga
INDF in ration 54% DM. Diet cp 87% om® [perme T11 MCAL 30M DIP 60% cP» [ene 072 MCAULBDM Soluble Protein 21% cpliet Em 071 MCAULEOM Total NEC in raion 26% om®  [oerneg 0.44 MCAULBOM Fat in ration (tal: ass om9 [pred Romnaien 545 Total N balance 2 od: ad%of equrements Predicted MUNRuminal N Baiance 0 en Urea cost 022 Meals® |PemEa Br %Forage in raion 53% OM® [imino su er sis ram Ration OM oan3 prema 1380 in OMinvain OMI 15 Xuan
[predicted Excretion

: Nexcretion: Fecal 02 lbshai
Uiinary 0.1 anaig» Total 0.4 Ibsaid

P excretion: Fecal 432 gaia» Urinary. 09 gna» Total “42 ond
» [Foto Costs CosTovt WE alow, ik 727 on9 loomay 017 say Costu. MPallow. mik 035 Siowo Cosme 127 Sow Cosvaut.AA alow. milk 076 siom

eu F9 Aoeudis
» "sz
»
».
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Results for: Tennant Dry pregnant 12115199. MODEL 3 USING MmAxImum rognceTRocTIon Sova
[RationNutrientsSuppliedandRequiredMEAvah MERsad  Oiforence MPAVS MP Regd OiforencMeals teas cats 0 26 phroe Ea 5 Co w=
arienanca TET 5 = ECPregnancy i 3 A 320 es 2sCacaion 4 o 3 2 oo(cain i 3 2 =[Reserves os : is ony

|IntakeandPerformancePredictionsoul predicted 105 ows OMpredicted hase)onl eres procicte: 53% 153 ho PreMaxForage Inks 120 saRelate OWI “aon Entered Forage mie 120 beaTarget ADO wiconcepus 024 ibsVE Alowable Gain 133 had MEAlowable ik 00 sdieAlowable atin 152 bo MP Alowabl Mik 00 bo[AkAlowatie Gain ass led x Allowable Mik 00 healhocpren St hadsy  Dayslolmse1CS ©Concepts weigh 8 Tissue ass
|DietConcentrationsandRumenBalances[rece NOF roqures 31 bss WP fom bacteria wr guffactve NOFsupplied 57 ie MEfc unde feed 172 gaNDF in ton 1% 0 Diet p s6% buoie we 107 MCAS OM OIF Sn opoie ne: 069 CALLSOM SouleProtein ceoii Nem 067MCALLBDM Tati NECthraon Tov owoi Neg 041 MCALLBON Fat n ration ota av omPrec. Fuminaph se Tota balance £3

9/9 %ofrequirements Predicted MUNIRuminai N satance Fr Ureacon 020 MatiPot Bal, Zum % Forage in ration Ti% OuFist ming Ax: MET ew Ratonou sonond mii A Lv vi rep Dltasain ow 1 xan
[PredictedExcretion

Noxon: Feca 02 bunaGnary 01 bandaToto 03 ondaexcretion: Foca 203gnaGnary 08ondaTout 511 ona
Ration Govts Coe WE slew RAS[Cosuaay 0.17 siday Costowt MPallow. milk ~~ #NA  Siowt iCoon. nik proucion mn Sot CostAXalow. mik___ NA _ Sion
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'
'
’
’
’ General Factors
» Farm Name Tennant

Diet Ory pregrantcon  USIWS MAX) am
’ Numberin group: 1 Fotace PREOICTWY
» Days to feed 365 EQuaTien
’ NOF capacity 1 %ofBW

Units 1 Engish
’ Feed Entry Basis LB/Head/Day 1 AsFed
v Mik Price sow

Feed Losses 0% % dy mater
? Fie Name Cicasestudytest
’ Animal Factors, 5
’ Grade SEnterflo FALSE

Animal Type 3 Ory Cow
’ Age 70 Months
» Sex 2 Cow
: Body Weight 500 Lb

Breed Type 1 Beel Marty
’ ature Weight 200 Wb
» Concilon Score 3 =v -5=v.feshy

Breeding System 2 2way cross
’ Dam breed 17 #NA Hereford
» Dans matemal 1 1 Angus

Dams paternal 17 17 Hereford
’ 18
’ 18
» Days Pregnant 240 Days

Days Since Caiing 360 Das OW o
’ Lactation # 4 o=dryorheer
» Roting Herd Average (dai) ow Predicted values
» Mik Production (6a) 45.406 12

Mik Fat dain) 370% se
» Mi Protein (dairy) assume CP 3% as
» Relative Mil Prod (beef) 11s 1653
’ Expected CalfBinhWeight a5 Lo 8

Management Factors °
» ‘agdiive 1 none
» Grazing Uni Sze 0.00 Actes

Daly pasture alowance 0 OM ibPOMI
* Initial pasture mass. 1847 1b DMiacre
» Selecton-Pressure for growthimilc 0 155cale
» Feeding Frequency 2 #ofTimes Fed Daiy

Feeding Method 2 t=forageBgrainseparate 2=TMR
> Calf implanted 1 1=no2=yes
» Environmental Factors 0
’ Wind Speed 5 mph

Previous Temperature 40 Degrees
» Previous RH 30 %
» Current Temperature 20 DegreesF

»
Page 12718098 125 PM’ "r
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°
®
»
®
®
®
®
Ld
®
®
°
°

’ Curent RH» Curent 30 %
Storm Exposure: 1 1=n02yes

® Night Cooling 1 1=none 2=withnightcooling° HairDepth 1in» Hide 2 1ethin 2=avg3=thick
HairCoat 1 1200 mud 2=5ome mudon lowerb» Cattle Panting (Heat Stress) 1 1=n0.2=rapid shallow,3=open mout» OM Scaler 1 9% (110=410%; 90= -10%): In summer. catte are exposed to 12. 1=No drect sunlight, 2=girect surg
Rectal Temperature (optional) 1015 Degrees7» Animal Activity Functions o

» Time spent standing 18 ts per day
Number of body positon changes 6 (ying down and standing again)» Distancewalked Fiat 6562 feetd

» Stoped feetid3 clo © inches
eedbunk Characteristics

» Bunklevel 6 inches(distancebetweencow floor» BunkSurface 1 see codes
Target Grown

4 Ageal 1st calving 24 months.
» Herd Calving Interval 16 months
.
.
,

,
)
»
»
.
»
’
’’ Page 12115599 1:16 PM
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°

°
®  Resuitsfor: Tennant Drypregnant 1215/88
° MODEL # USING MAMIMUM DRY MATTER
° INTAKE (OMI)

a SUR
: a Winey Ouse MPAvail MPReqd Difference|a on rlt tee 5 Ye Sor
® [reconartrence on 15034o [iammn 7% % ver SrS fom Tn i Sos Twren S00 s° bn Pod H Soo wmole 3 in Sm
® (IntakeandPerformancePredictions[ow sedcied 105 bed ow edited Chase® IO tre predicts: 100% 185 hea Prd via Forge nike 1201s9 [romain 100% Ered Foage ive do
® Hi 205wenceptis 068 Ibsidroe on 1% bo WE Atowati ik— 00 wd
® |p Allowable Gain 217 iosid MP Allowable Mik 00 sia8 [Hamid ig Alowe ik fren
P  [Comepts weins Tse Sam eee ”
[J tet Gancematonsand amengainer
®  [Ertective NOFes 37 naa We fom acters® [credoNormoses rgd Wo om unig fect far> [Sh i oo Sercr dae= or Weaeom BF ok or5% MEALLBOM outs Protein menHe G65 MOAB DW Toa Nee raion To ow3 poe G55 VGARS OM Forrnfo JokomSiar ot oie Tota bance
» ad Predicted B30%ofrequirements redicted MUNamin  satonce i® [emia Trem Forage nan Sent0 [Emmaus Reon oo woS Emmi G2 Susnpant own 3 xan
[msn mien
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= NEWBOLTON CENTER FINAL REPORT

amen) University of Pennsylvania, New Bolton Center ccession No.:
x) LaboratoryofLarge AnimalPathologyand AsasssionNoxUP 3507797 Por: 1
XY Toxicology Submiter: Dr. Perry Habecker

. 382W. Sireet Road
Kennett Square, PA 19348
Phone: (610) 444-5500 Fax: (610) 258110

Report Address, Case Tracking#: Nop.
-_ CaseCoordinator: PearyL Hebecker, VMDDry Run Investigation Team Cs

Report Date: 71599 TAD): §

Species: Bovine Production type: Date obtained: Reference Labs:
Bree: Sex F Agiely mw 4 ©Adut OFens Olwesile OUnknown

Anima LD. #37
SampleJFeETex

HISTORY SUMMARY:
“led and ecropsiedforDr. Lisa Heller on June 10, 1999. Tissues aso submitted f toxicology.

DIAGNOSIS:
Entre lesions of minimal significance.

COMMENTS:
The gastrointestinal eosinophil is atibuted to previous nd current bouts of endoprasiism. Epithelial abscessation in the forstomachs.
isasociated with acidosis due to excessive carbohydrate ingestion.

LABORATORY FINDINGS:
HISTOPATHOLOGY EXAMINATION:
1) Hear, 2pieces: Minimal, focal lymphocytic myocardiis focal Sacocyst spp.
2) Lung.2pieces: Normal
3) Liver,2 pieces Normal
© Spleen: Normal
5) Kidney: Normal
© Teas: Normal
7) Adrenal, 2 pieces: Normal
8) Lymph node, 2 pcces: Normal
9210) Small inestine, pices: Mucosa-moderaely sever, diffuse osinophils; focal occidion parasite.
11) Abomasum,2pieces: Mucosa-ild, mulifocal cosinophilia
12) Omasum: Epilelium-sbscesses, modecaely severe, acute, mulifocal.
13) Reticulum: Epitheliume-abscesse, mid, acu, mulifocal; unicamuscularis granuloma,mininal, focal with intalsionallant
“eignbody.

| Thymus: Normal

PerryL. Habecker, VMD 000125

DUP 004



V

* Photo Photograph Legend
#

T-41 Cate 1-41, respectively. Each photo number corresponds to the ear tagnumber (placed following examination) ofthe cow, bull,orsteer andthe animal number in Table 1 of this report.
2 ‘Cow #42: The individual cow which escaped the run and was therefore notcar tagged or examined.
43 Livestock in corral. The 42 adult cattle (39 cows, 2 bulls, 1 steer) and 12calves were held in this corral for several hours prior to examination inthe late aftemoon of April 7, 1999.
“4 Cow #25: Comeal scar
45 Cow #26: Comeal opacity
46 Cow #30: Comeal opacity
47 Cow #37: Comeal scar
48 Cow #40: Comeal opacity
49 ‘Cow # 22: Mass (12 cm diameter), prescapular, subcutaneous, neck, right.50 Cow #22: Scalpel puncture and drainage of mass during examination.

Brown-red fluid contents drained.
s1 Cow #22: Manual explorationofcystic cavity revealed a large massofredhair within the cyst. Diagnosis was “epidermal inclusion cyst” ofspontaneous origin which was of no significance to herd health.sos Cow # 31: Tongue with spotty melanosis. This was an incidental finding

of no pathological significance. Melanosisofepidermal tissues, as- seen here, is normal
53 Cow # 18: Mammary gland lump adjacent to teat. This was considered to

‘most likely be an abscess.
54 Groupofcattle, owned by a neighbor of Mr. Tennant, grazing on an

adjacent property.
55 Deer carcass on Tennant property. One of three deer carcasses observed by.Mr. Tennant and Dr. Sykes, within 500 feetoftheTennant bam onApril 8, 1999. All three appeared to have died in the past few months.56 ‘Tennant bar and barnyard adjacent to the corral where the cattle

examinations were conducted.
57 Grazing pasture along the Dry Run Creek between the landfill site and the

‘Tennant bar.
8 Grazing pasture along the Dry Run Creek between the landfill ste and the

Tennant ban,
59 Group of 16 cow skulls (photo supplied by Mr. Tennant)60 ‘Worn incisors of an unidentified cow, bull,orsteer (photo supplied by Mr.Tennant).
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: Photo Photograph Legend (continued)
cBe———————————————————

61 Neck alopecia in an unidentified animal (photo suppliedby Mr. Tennant).
‘The cattle team considered this most likely duc to lice.

62 Neck alopecia in an unidentified animal (photo supplied by Mr. Tennant).
‘The cattle team considered this most likely duc to lice.

6 Nose with spotty melanosis (photo supplied by Mr. Tennant). The catlle
team considered this pigmentation tobe normal.

6 Nose with diffuse melanosis (photo supplied by Mr. Tennant). The cattle
team considered this pigmentation to be normal

65 Hard palate with spotty melanosis (photo supplied by Mr. Tennant). The
cattle team considered this pigmentation to be normal.

66 Cattle team (CT) and steering committee (SC) members at the Tennant
Farm during the April 7-8 1999 site visit. From let to right: Dr. RobertPoppenga (CT: veterinary toxicologist), Dr. Robert Munson (CT:
veterinary clinician); Dr. Peter Moisan (CT: veterinary
clinician/pathologist), Sarah Caspar (SC: EPA On-Scene Coordinator),
Dr. Perry Habecker (CT: veterinary pathologist), Dr. Lisa Davis-Heller
(CT: veterinary clinician), Dr. Michael Home (SC: USFWS,
Environmental Response Team). Not shown: Dr. Greg Sykes (CT:
veterinary pathologist/oxicologist; taking picture); Dr. Ralph Stahl (SC:: DuPont biologist; not present) and Dr. Rudolph Valentine (SC: DuPont- toxicologist; not present).
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SECTION. TECHNICAL APPROACH, SUMMARY OF FIELD EFFORT RESULTS, AND PRELIMINARY
RISK SCREEN

10 INTRODUCTION
Li Obese

Toe obieive afdis project vas provide shail supporto te U.S. Esvizonsmesal Proesion
TraI Removal rogram in conducting in clad of splgicl Fks from leged
iaofsol sedimes, 1d wae st 3workinbeefproduction fam acted down gradient
aa To fos resid n he collin of sod, seiner, secs wte, od bio szpes

or omamieaat sles so sl. sedimes, and sfcte for laboratory oiey testing, The
ts cols of ie projec were (0: 1) i€enify conamiants preset, 2) determine he exist of
ion, 12d.3 produce an ecological risk assessment based 0 he collced daa.

. 12 Site Background.
:

Th si is working be procucdon fam load ia Washing, Wood Cou, WY. To owes
oF us ha Td metas complains wih oe West Virginia DearneofNarra Resources
hd U5. EPA alleging dt conamisias ve being discharged from in indusmial indi owed

he DuPont corporat. xo Dry Ruz. Dry Run flows through the farmer's propery 12d i 2
many sce of er fof hs car. Th fares maiains that sumer ce, blncoes, 5d
Baia Massa observed i hs herd ars directly aibuable to (5 coniminans ak re
iehsrge ato Dry Run rom th DuPont andl. I as also bea repored that ish nd wildife
Si eee sa oceared ih aes, which may be ssacsed with th shnorales observed ia he
are,

20 METHODOLOGY
The approseh used in his documens followed curren U.S. EPA guidance fo desiaing 1nd conducing
Cesiogal ik ssessmenis (U.S. EPA 1997). Based on he problems formladan phase of the risk
emrament designe alowing eld sndy was conducted 0 provide dua needed to complete Ge
ovement. A rsasing evel ERA was conducted afer he fied invesigaion, 35 lve data 3 sie
omeminaion ts salable pio o he efor. Numerous fish 12d wide kl. in édidon o robles
x th cate, had seen repored prot is setvation.
21 ‘Soil Sampling :

Surfce soil samples were cllcied a ¢ sample ves song Dry Ran andinon reference simple
Sra Figure 1. Sample areas wee elcid based o dance fom the adil oul an snampt
{only  conaminan concenraion gradi. Sumpling was concen in he meadows0
ie seem bed. Tare replicate sumpls were aken in ech sampling area. Replicate amping
osations wer determined by grcding the sampling 31 and randomly chocsing Gee grid codes
{or sampling seugh he us. of  ancom sumbers able Sampling £1dsodes wee ceermised by
Ling 1 random umbers able.
Surtsce soil samples were collced ung 3 ceconaminaed sinless see] wowo sp00n fiom he
ap 6 es of tt so cording o ERTCREAC Sundae Opting Procedure (SOP) F201. Sil
Smalng. All so sumples were alyzed fortol orgaic carbon (TOC): grain sizes ges scare
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it TAL) meals: TCLpesiides PCBS; TCL Base, Neural, 12d Acid Exacable BNAcompos TCL vlaile orgs sompounds (VOCS. foal Nuorce, snd orpmsotunmssCompaini. Addon 9 was colieted om Be ample sod Coen 1 5 necro fnfo 0 ambor SoRERY 5. VEEVASOR SEP ws si ken Bch of eoa
‘odes. -

22 Sediment Sampling

Sediment samples were collectedat § sampleareasou site in Dry Run, oze reference sample area,20d coe seaIpLee Creek. Sample sess were selected based on dine om te adi pao{na acm to ently 8 conamin: conceaaion grade. Sumpling wis conta oondeposionas sess song he seam bed.
Al sedimes aplisg ws conc cording o ERTCIREAC SOP 1201, Sdimens Sampling.‘At cch sumpe sao, seine wscolefrom he06 aches ing 1 commas toneThe samplewascomposedio4deconamiated 5a tes 7 boss,Eomvided Lio he approprse ample coninesfo chemical maysen AGA sm:a. cole ine reference aces, Tbairy A. Toibuary B. Are I, 4 Ares IV, for wo isFae areca whale emt Sosa

23 ‘Surface Water Sampling.

Surface water samples were collected at locationswhich corresponded toexchof he seven sedimeatsample sions. Surface water amples were colleid dicey io reo is poercorns: Sis for rl anys 0d 0 1-i gssStles or arn Le. BAS. Pvt eneVOCs) aye spar ERTCIREAC SOP 13013, Soc Wer Samping. Wk sommes es- lle prin 1 ein einen snples5d putea ofwy soca vous outs oyhe split. On sampleatech location vas eres rout 4 0.4 micros (om) es ne rtprior to TAL metals arly: al th seaining TAL Reis sues snd a organs suspSee aalyeed untlered, Al samples amassfo mel were reseed by sting40 pitric sc wil pH ofles an 2In he sample vas ovale. The Hered sapiens foTAL meal analysis ws preserved ahr he sample wis fired. Al scfacs was sompis winesubriied for TAL meats, TCL BNA, TCL pesicde/PCBs, TCL VOCs, sie, orice,Sromide, sir, fe, $n phospate sles. Aion mle wis ken0 teenses, Tru A. Trbuay B. AreaIl 18 Aes IV, fo we bn 3 Fimephes promelessqessoesFou one
Wate uli paameecs were messed ing a Horha™ water quality mete, Th mie was wed10 measure tempera in egress Celis (°C), pH, dislved oxygen (miligrms po oer
(mg/L). conductivity [millimhos per centimeter (mmhos/cm)], oxidation reduction potential [voltsCV). Toe meer was calibre pi 0 4nd 35x daa Solon. Tats ste Guy as wisanscroed fom, to digi Gopley of he Hora Fed ogo st 0 sof soeatonThe Horia™ was wed 1 eordunce he Ramfcrrrs ape menial

26 Drinking Water Wel Sampling
Water was sample fom inking water well onthe Tear farm, Parameters were nayied5 lined shove, Sumple 0b walyed were ake fom 3 4p ot wh loca direct 0s hepimp bead sher he well Md ben purged for 3 period of sppronmacly foe minis,
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25 Biological Sampling.
25.1 Small Mammal Srey

Small mammals were collected from te sit to determine body burdea levels of TAL‘etals and tol fluoride and to evaluate histopatbological effects of exposure o siccontamina. Tissueburdens of small mammals trappedoasite were compared t animalscollected from the reference area. AU field wrapping activities were conducted inaccordance with ERTC/REAC Draft Standard Operating Procedure SOP #2029, SmallMammal Sampling end Processing.

Four tapping areas were esublished on sic ia areas corresponding1 the soil sumplinglocations. A ff grid was esublished on  eefereace arealocated just to the north of Dry.Run in similar meadowbabiat 2tatobserved alongtheseascorridor (Figure 1). Thereference area was cBosea because te babitatpreseat was simi to that in the meadows. oar Dry Run, and because i was ouside the area thar could be directly influcaced bysurface water from Dry Rus. The leagih ofthe wrapping period aad he trappiag effortvaried among each of the tap areas 1nd was based on the leagth of time and effortrequired to capture a sufficient number of mammals for statistical evaluation. Samplingwas performed usiag Museu Special snap aps set in grids. All taps were spaced 10feet apart andbatedwith arolledous andpeanutburr mizure. The raps were checked:wice daily, once the momingandonce in theeveniag. During ap checks, traps wererebaited and resetas necessary.Recoveredanimals were labeled with the wap ares, rap‘umber, species, anddateofcapture while inthefield10dtheawere Gansferredin coolersto the suging area for processing.

For cach animal, prior (© performing the necropsy, data from the specimen label wasansferred to smallmammaldacasheet (Appendix A). Body metrics including tol body‘weight, body leng, il leng, ear leaga, liver weigh, and kidoey weight were measured
and recordedonthe daca sheet.” During the necropsy any abnormalides were noted aad thecontentsof the gastrointestinal wact were removed from each specimen. Sections of thefiver and kidney (approximately 0.5 g each) were removed for histopacsological analyses,The sections were placed in 2 labeled 40-mL glass vial and preserved with 10 perceseul buffered formalin. Preserved liverand kidney sections were submitted to AnimalReference Pathology (ARP) for histopathological evaluation. The remaining tissue wassubmited for homogenization and TAL meal, tol fluoride, perce moisture, and pereeatlipid analysis

2.52 Vegetation Sampling

Vegetation was collected by hand for residue analysis per ERTC/REAC SOP 42038Vegetation Assessmens Field Protocol. The most bundan grass taxa observed at allsampling locations was targeted for residue analysis. Grass samples were taken ia eacharea a the same gridnodesas the soil samples were taken, The above groundporioa ofplant from the immediate vicinity of the soil sampling nods were collected by curing thestems a the soi surfacewith a decontaminated fe. All samples were analyzed for TALmeals, oul fluoride, percent moiswure, ind percent lipids.
253 Aquatic Macroinvensbrate Sampling
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Five sedimentsamples were aka or evaluation ia an amped oxchy es. Four ofthe
Feeakea Dry Rum 0d oe 1  refereoce area seam. The st was ua or

of 10 das, a which time morality and growah ia each ofte et sedis was
wd. Pipes 1 deals te amphipod tosiiy est sediment sampling locations.

263 Pimephales promelas (issow) Toxicity Tess

Five surface wates simples were taken {or evaluaion ia a fathead misow (ORS test.
Tt sumples wee ken a DryRun1nd one (a2 referee area seam. The test
Fo efor 3peiodof 7days, atwhich time morality and growehineachof ie test

ered, Fire 1 deal the fubead migsow toxiiy tes water sampling
locations.

27 Sumpliag Equipmen Decoaniaation

. The following sampling equipment decontamination procedure was employed prior 10 24
Sovsequeat to sampling 1 he ollowig sumerical sequence:

1. physica removal
2. Ronphosphat deergent wish
3. potable wate rizse

10 percent nic acd rinse :
5. disled wate risse
s. solve rinse [scene]
7. dey

28 Susard Operating Procedures

281 Documenation

Documentation was conducted in accordance with the following SOPs:

_ERTCIREAC SOP £2002, Sarple Documenition
"ERTCIREAC SOP #4001, Logbook Documencaion
"ERTC/IREAC SOP £4005, Cain of Custody Procedures

282 Sumple Packaging. Shipmeas, Storage, Preservation, and Handling

Sample packagiag, shipment, sorage, preservation and handling were conducted
sccoréance wit th following SOPs:

_ERTCIREAC SOP £2003, Sample Sarage, Preseason and Hardling
"ERTCIREAC SOP 12004, Sample Packaging and Shipment

283 Field Sunpling 154 Asalyial Techniques

Field sampling sciviies and field anslytes were conducted ia accordince with he
following SOPs:

_ERTCIREAC SOP 42001, General Field Sampling Guidelines f——
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“ERTC/REAC SOP £2005, QualityAssurance Quality Conurol Samples
“ERTC/REAC SOP 12006, Sampling Equipment Decontamincrion“ERTC/REAC SOP 12012, Soil Sampling
“ERTC/REAC SOP 12013, Surface Water Sampling
“ERTC/REAC SOP 12016, Sediment Sampling
‘REAC SOP 2029, Small Mammal Trapping and Processing
‘REAC SOP 12032, Benthic Sampling

284 Health and Safety
Heald and Safery was conductedinaccordance withthe folowiag SOPs:
“ERTC/REAC SOP 43001, REACHeal and Safey Program Policy end Implemercasion“ERTC/REAC SOP £3012. REACHeal end Softy Guidelines  Hesardous Waste Sites“ERTC/REAC SOP £3025, nclemens Weaher, Heat Stress and Cold Sress

50 RESULTS
30 Water, Soil, and Sedimeas Analysis

301 BNAS

‘SufaceWater :
Agalyss ofthe surface wate samples from Dry Ren, he reference szeam, and Lee Creekproduced only one detection on the sundard BNA scan. A sample akin in he UpperTribuary B locaton conned an estimated concesmaton of 2 ug/L of Biss.EdylhexyDpbeialac. lo addition, numerous Tenatively 1denified Compounds (TICs)including wanownaiane 2nd alkese compounds were found ine surface wate sazplesResults for the BNA analysis of surface water samples taken i iz Dry Run ar presentedi Table | and in Appeaciz B.
well Water

“The sample takenatthe Tennant Farm well produced no detections from the standard BNAlist, Several TICs were denifed. however oul oneofthe detected compounds could betencively characterized and deified2s an alkene. Results for te BNA analyss of thewell wate sample taken at the Tennant farm is presentedin Table 1 and in AppendixB
Soil
Agalyss ofthe suface soil samples rom the meadows adjacent to th sweambed and theference meadow area produced a few isolaied bits from the siandard BNA list.Fluoranhene was detected at2n estimated concentration of 23 ug/Kg in one of the Greerefeence samples. Carbazole was detected at an estimated concentration of 41 ug/Ks inoneoftre hee Area 1sols. Dicn-buylphihalte was detected 3¢concerirations of 22, 27,26. 324 30 ug/kgi one sample from area 1 one sample rom area the, and two of the
three samples from area IV, respecively. Bis(2-Ethylhexylphalate was deiecied a- estimated concentrations of 27 and62ug/Kg in one sample from Area 11 and one sample
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from Area IV. Diocylphitalae was dcecied at an esinsed conceagaion of 180S33 i cueof ie samples fromaraIV. Lnaddition, merous 1s oeiehing sbooenaliace. cycloalase, alese, seehyde, sols, eabols, PA, sed, 15d oe orp:compounds were found i the surface sol samples. Resuls fr he SNA anne bossamples is preseated ia Table 2 12d in Appeadix 5.
Sediment

Asalyss of the sedimest samples from the five site aad two offsite seam locationsproduced only 3 few isolated dcecions of BNA compounds. Dinbuyphi codeeced inthe Are IV sediment sample 2 20 sited concecaraon of3 egy. So.Etylhexylphialte was detected in the Area [11 sediment ample 3 a ciescopsenraion of 2 ug/Kg, No oer sadrdlscompounds weve found nang oeCreek, efeeace seam, o Dry Run sediment samples. Numerous Tick soningaimown alse, cycloaliae, alkeae, aldebyde, sical, cohol, PAH, ace, sod rs- orgasic compounds were found in the Dry Run, Lee Creek, and refersocs sedissamples. Results for he BNA analysis of secmeat samples is presemed bn 3a 5 asia Azpesdix B.
302 TAL Meals

SurfaceWater

Aaalyss ofth surfacewater samples from Dry Run, the referesce seam, asd Lee Creekincluded both fered nd unfiltered sacples for TAL metals east. Amimocy, seem.beryllium, cadmium, cobalt, mercury, nickel, slesium, silver, halli, and vemoswere not detected in any of he flerdor aired wate samples.
Aluminum, barium, calcium, copper, ion, magaesiu, manganese, potassium, sodium,and zing wer deccted in te fered water samples. Of he st of dteried messfilered samples, it pears tha aluminum, copper, snd zie are found Bn highconcenisations i the Dry Run Creek drainage, cluding the refreece sicearm, tas by LosCees.
Aluminum, barium, calcium, copper, iron, magnesium, mangasese, potassium, sodium,nd zinc were dececed in the unfiered samples. Of he ls of deteted mers omunflered samples, concenzation of alumi, iron, 3nd zine sppest 1 be hight is DryRun than those measured in Lee Crock.
Derailed results of te TAL metals analysis in fered snd unfired wee samples areprescnicd in Table 3nd in Appendin B.
WellWager

Well water sampled from the well on the Teanant farm was analyzed as an unfieredsample. Antimony, arsenic, beryllium, cadmium, chromium, <obal, mereuy. seiglenium, silver, Galle, 5d vanadium were not Ceeced br the well sumpConcenraions measuredforthe remaining ls of TAL meals are presened in Tabi 4 andin Appendix B.
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Soil

ave repli tice sil samples rom de fous Dry Rus cesdow sees ad teete seston tes wer wed for TAL mals. Asimoey, utem. svi
ee ivan at tai wer sx die i sey of he ml mms Genny

wri tearaiaet oa all manfiess amcesetiots wis Samy
EE nlpBeom0oon, res kh het mss asgunse coeencanon wih

Cosmtuion fo be st res renga om 600 1310 mks. Fate ons of
ndNopendin

Sedimens
Seven sediment empl were bined fo TAL meals analysis, Five of he sazples

- etdofDryRnosws benieLoeCre.aodot woscen
ie etrete ean Ameny, lain Bere, len, ives 14 Baisee sed a fhsetups. In compro ev seatLer Cee apie i peas 1h Bry Rum ret each my we sched tn

>
ne. ck, psn, odin abn 1d on ised 5 oe reve of Bt
iin, barn. coin, abl Cope, ro end, gases, ikl, visi,ae myn, be lh pps 5 a ene ed a me souseranoe wi eeutag dan rr he nad. Foret rela of he TAL mes
azalysisofsite and refereocesedimentsamples are presented ia Table 6 and Appeacix B.

503 PescielrCas
Water

No pence or PCBs wee decid ih Dry Run samples, i Le Crk sale or
in the reference stream sample (Table 7: Appendix B).

Soil

No esicides ar PCBs wee decid inh Dry Run meadow samples, o ne efrce
‘meadow samples (Table 8; Appendix B).

Ssdiment

No pesticides PCB weeded in he Dry Run samples, th Les Crk sample. or
oe viene sce sample (Te 3. Appendia 8.

sie voos
Water

rr ——
Cet sample a nh eens sven sme Tab 10; Append

8 :
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Sail

Teictlorofiuoromethane was detected ia every soil sample ken in themeadows adjacent
ey Run a comeniaions tagag from 0.9 © 3.6 ugKy. Ia addin,

eaoroetene was elected ia ove replicate Area I soil samplea 3 conceatraion of
ST ua/Ka, No oer volale orpaic carbon compounds were detected ia the Dry Rua

te Loe Creek sample, orinthe efeeace seam sale. Ress of he VOC
EP of steand refeeace sol samples ar presented n Table 11 3nd Appesdix B.

Satin

Acetone was detecied i heAveaIV sample a2 concentadonof7.2 urKs, Chloroform
i eried 2 concentration of 0.5 ug i he Area Il sample, No ater volatle

si toon compouads were detecied i the Dry Ri samples, ue Lee Creek sample,
oe referee sotam sample, Resuls of tse VOC amalyss of site 12d eferesce
einen samples ae preseoted ia Table 12 ad Appeadix B.

30.5 Toul Flworide
uae1 Wel Waar .

Fluoride was sor deed in the Dry Run sarples, te Lee Creek sample, he refeeace
Fein sample o a the wel sample aken on be Tennant farm (Table 13; Appeadis 8).

Sail

Fusoride was deeced in he Dry Runmeadow aad i he refs meadow samples. Sol
Tarde concenraions ranged rom low of 180 mg/kg in Area IV 103 high of 370 mg/kg
ea TL These sppeatobe no stall significa ifeznces ia tol soil fluoride

eacation, Reda ofte sal forte nlysis ae presaied in Table 14 20 Appendix
5.
Sediment

Fisoride was deeced inthe Dry Run reckbed and in de reference creskbed samples, but
Tot in Lee Ceeek, Fluoride concentrations raged from a ow of 290 mk in ie Area
IV sampling are (0 2 high of 450 my/kg ia he Upper Tributary A sampling area.
Footed wis no deieied i Lee Creek. Overall, lorie concerns end to decresse
ith meres distance from the bndfll Sedimes sampledia ie Dry Run Creek reach
Sopeat 1 be enriched with fioride, which is no found in Lee Creek. Resuls of he
einen uoride analysis ae presenedin Table 15 and in Appendix B.

316 Orgumofuorides
USEPA 6878

Sediment

Because of methodology problems, specificallyi obuaing approprise sundards, 25d he
high volaily of some siandards, only 4 limited suit of organofloride compounds could
Se scanned for in he sediment sumpls. These compounds re presenedin Table 16. OF
Gel on was alyzed for (Teralorostylene,  herafivoropropsieze.
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eslorodifiorometaane, perfluorocyclobuane. 1-Chloro-1.1,2.2, tesaiorosihaze, 2.
CalororL,1,123.3,hesaflvoropropase, 10d Perluoroiobunviese), sone of the
organofuonits compounds were detacad isi sediments, Resa of he orgacofivonde
Lslyss is repored ia Table16 04 in Appeodix B.

3.7 Toul OrganicCarbon 1nd Grain Size of Sol 0d Sedimeat

Summaries of oul organic carbon 12d grain size analysis are presented in Tables 17-20
30diAppendixB. TOCi tesoll radged from20average low of5.6%inAzea I soils
1023 average bigh of 9.2inArea IV sos. Sol rainsize determinations ae summarized
ia Table 18. TOC inthe sediment ranged from low of 1.9% ia Lee Creek (0. high of
5% ia Area IV, Seinen grain size determination is pressed ia Table 20.

308 Water Quiliy Parameters
Water quality pirameters including pH, conductiviy, nsbidiy, dissolved. oxygea,

- teaperaure, bromide, chloride, iat, phosphate, and sulfite was measured ia he Dry
Rus Creek reach, he referoce seam, od in Lee Creek, The most soble observations
were that conductivity 1d lft cooceatration decreased wih iscressiog distance from
te landfill. Other parameters appeared o be in he expected range. Results of tse
‘measurements 12d analyses are preseotedin Tables 21 20d 22,

€ 3.1.9 Bovine Fecal Samples

Six fecal samples were aken © deermeifenvironmental cotaminans were showing up= in the digestive products of the affecied cal,

| Ba
Phe was detected in all six fecal samples a concentrations rangog from 2.6 © 8.0
ks. Additionally, 4-mebylphenol was detected in all six samples in concentrations
Tanging from 45 to 110 my/ks. Bensoic cid was ceesied in two of he samples £4
concentration of 30 mg/kg. Additional information is preseed in Table 23 22d in
Appeadin B.

TALMetals.

Aluminum, barium, calc, copper, iron, lead, magnesium, manganese, possi,
Sodium, vanadium, 2nd tine were detected in the fecal samples, Acdiional formaion
presened in Table 2¢ 1nd in Appendia B.

Eluoride

Fluoride was not detected in any of the fecal samples (Table 25; Appendix B).
32 Biotic Sunpling and Tissue Asalysis

32.0 Beatie Macroinvenebraes
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A oul of 27 tsosomic groups were collecied from te § locations sampled (Table 26).
Of se, thse was 1 Oligochate, |Molise, 1 Turbelaria, 3 Crustaceans, and21 osest
axa. Of th later, the dominant group, in terms of sosomic Every, were te
Coleopiria which were represatedby 7 asa. The Diptera wee represeaicd by § axa
“a¢ the Ephemeropiria were eprescted by 3 xa. The Plecopiria, Hemiptera
rcopteia, nd Megaloptera were the least diverse groups and were represeaiedby one
of vo tx. The greatest taxonomic diversity was observed ai he refceace location,
ete 19 axa were collected, Fewer axa were bserveda locations | trough IV, and
he lowest diversity was observed a location IV where 11 usa were caleced. ‘The
iterence in sonore diversity beoweea Be reference location and locations I I, I, 32d
IV was primal €ue to the prescoce of a geaier number of rare taxa a he former
ocaion.

Toe umber of individuals collected per replica ranged rom 203 ate reference locaion
(replica A) 10 2¢ 3 location IV (replicate C). The observed deasiy of individuals

- heeughos he styares i pinayte eslofthepumerical bundanceofany several
axa (Table 26). The numerically dominant usa collected from the sudy area ocludes
Leuerocuta and Asellidae. When press, these taxa were typically he mos: numerically
dant organises 30d were represeoied by 221 ad 391 individuals, repecivly. Otber
“ee. incloding Perlisa, Chironomidae, yallla, the Turbelasa, nd 03leses exiat,
Lepiphiebic, Bae, 124 Pseudolinncphili, were pesca it most locationsinconsisendy
igaifian: proportions. Ia geaeral, most axa allcted were relavel are 1nd were
resend by ive o fewer individualsa most locacious. For example, of he 129 toul
onomic observasces, 54 were reprscaiedby one individual, 36 were represeated by
Foo to five individuals, 11 by six 0 10 individuals, 15 by 11 t0 20 individuals, 04 13 by
seener than 21 individuals.

Several wa were collected from all locations sampled including Leucarricie, Perlesa,
Chiranomidae, ad Aselidae (Table 26). Several taxa were 50 collected froma
cations but were broadly represeated hroughous te drainage including Leptophlebic,
sedis, Hyalell, 32d Tutbellara. Ofth nine xa observeda oly ane location. four,
{ekluding Elmidac, Sciridac, Pieudolinaophil, and Sczatiomyidac were collected only
{rom the reference location. The most common distribution observed was one whee 3
ua was collected i eltively low numbers,andat few locations. For example, Elmidac,
Frdrapasehe, Limaophilide, Nigronia, and Ceratopanidac wee collec nfrequedy 13d
in low numbers. Similarly, Lipogomphus, Dyscidac, Curculidae, Elmidae, Scirtidse,
Hiserdae, Preudolimsophia, Siatiomyidac, and Physa were coleced in low numbers
a only one locaion

Five funcionl feding groups were collected from the Dry Run drainage (Table 26).
Resuling from the presence of Aselidae and Hyalell, omaivares were the domisadt
funcional group at most locations. Altvough less cominass, collestor-gaherers ind
erapecs were consistently collcied from all locations in he sudy area and ncluéed the
mas fies Leucrocuta 0d Leptaphlebi. Th dosiant scapes was the mayfly Leuerocuia.
Predators were dominant at locarions Il 04 [Il and were represented primarily by the
sorely Perlesa.

Toe overall assessment of ecological condition frst focuses on the evaluation of habia
Guay. and secondly on the analysis of biological components i ightof habitat Habiat,
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asthe principal determinant ofbiological poreatal, ses he sage for ierpreiag bourveyaa and can be used as a geaeral predictor of biological condiion. High quality babiwil suppors high qualiy biological commis ad responses to minor Alterations will besubtle and of lie consequence. However, 1s  babict declines in quality, discoraable
biological, impairmeat resuls. When habia and biological daa are systematicallycollected together, crapiscal relationships can be quantified 15d subsequently used forscrecaiag impact ad discriminating water quality effects from babiat degradation. Thewatershed that drains te Dry Run stdy area bas been modified 3s a result of past aadprea land use, pariularly with respectto cane graring 30d othr agricunural practices,25wel asthe sagof commercial aod iodusral facilis. The loss of iparian vegetation,iavough replacementby species resistant or adapted to grazing, or elimination by grazingbas several consequeaces tat should be cosidered when evaluating the disuivution ofbenibic macrolaveriebries 0d macroiaveriebrate i the curment sly.
Tue acaizable biological potential of 2 seam of river is primary determined by the- qualityofthebabiatat apacarlocaton. TheDryRuzsyare isimated 02ruralarea uilzed primarily for grazing care and, aough historic indications of grazing are
evident, sguifican poions of the ipaian area remain vegeiate, and here are few resswith a completely open canopy and exposed soil. Portans of te Dry Rua drainage,ough somewhat degraded. support a supriiagly diverse and apparenly robust aquaticcommunity. The sonomic diversity and numerical abuadace ofte macroinveriebratewas relatively bigh at the reference area. In comrast, the diversity and abundance atlocations I. I. II, and IV was reduced substantially. Since habitat considerations at allocasins ia Dry Run ae sisalar, te presenceofconamination at he lar locations may: be sigaificast.

322 Mammal

Four species of small masmals (meadow vols, shoretiled shrews,whit footed ice,254 meadow jumping mice) were caught during the trapping effort. Whole bodies were
subamiced for lipid, TAL meal and tral fluoride analysis
“The wapping effor revealed at least ne imporaan fied observation, which was there was
exirmely low tapping success in Areal, he area nearest the landfill outal, as compared
10teothr aseas, Ths is Nighy irvegular given he similar haba presen: siewide, andmay indicateanecological teat. Field necropscs identified several significant problems
with the small mammals collected in the meadow areas adjacen to Dry Run. Shortail
shrews sampled from all azcas showed blackened and degecerating teeth. Shrews
commonly ave what is known as chestnut tipped teeth, where the exireme pons of the: densi are a light brown color. The black, mould, and degenerating teeth observed in
is stay are not pormally observed ia shrews. One meadow vole sampled from te area
was missing he let kidaey, and another appeased fo have and exes Kidney of an exc lobe
on he right Kidney. independent of the adrenals.
‘Sufficient amber of meadow voles were caught from the Relecence Area, Area I, Area
if and Area IV for tistical comparisons of tissue concenirations. Lipid concenirationof meadow voles ws sigificanly depressed in the Reference Area, Azz I, and Aza Il.
compared to tat observed in Area IV (p<0.001). Barium concentration was significantly
lower in the Reference Area, Ase I, 2nd Are Il compared tothatabserved in Avea IV
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(p=0.067).

fies umber of sor hrs wer cag fome Rees Ara nd ce
Seere wee an dfecoces body ccoof pid. TAL

ov in shrews bea rom hse Wo ass.

csi of he pinmes, TAL meals, a0 ride sss ae prseied a Tes
BeeB. Reo re pres by species 34 cappog loca.

323 Fs
ue seis of i were llc rm Dry Ras a Ares I. TL, od TV. No ft were
Eo EeRelea Are. Creek cubs 1d la dares wee colsed

san fer chu were colecied i wa 1, Crd ub, ver
reese soe oles, ad backose dace wee called a Aza I

. he cecofing efor a Dry Rm were subicedfo wade ody
id tue uly. A compose sample at ws ak duiog 3

‘historical fish kill io Dry Run was alsoanalyzed.

ace creek cubs wre ie anly pci common 0 ll ee sazpliaglcaions, sais
a ewes on iepiaiag een sie concescaions ia (hs SEC,

asm, beryllium, cobal, iron, lesd, muagaese, Gallia, 0d
A, vyighin creckcbs fom aia [} an ose sample a Azes
a  camenatons of ese meals i Ave I creck ehbs were Higher

ov. Comeraly, admium 0d sive concatonsshowedUe reverse
BeNe aeaions in Asa IV iificandy higher 0a oe messst 8

is resus cer ta sb babaups each of Dey
il are wing dosed witha sigificanly igh amouat of muds

Be we rth. There were 70 difrese is lid or fluores
Coneencaion.

cast of re chemical analyses ae preseed fa Tables 30:32 124 it Append 3.

324 Ewtworn
oe rept cnhworm samples wee produced fom ech of srvwar if
Tuayd of vince vas we lokfo signifies Gress in
EOheoueen sanworms exposed [0 cach of ie fv sol eaiEens:

 sonentaions n the esiworm issue ws sigificany Bigs
tes ban en Aes I. I IV, or te Reference sols. Cobal levels

BAOefomhe releases, bt lnded (0 cress Wi ressing
ii. Coppe and sckelconcsrations were Higher ia worms akan

ae rial than nose cbierved in worm takea from the cer so 73
exposes.

Fubar ests of he canhworm tisue analyses for pid, TAL meals and force
Feaon ac preemie in Tables 3.35 and in Appencia 3.

325 Vegeaionsve
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fluoride, umioun, calium, magoeshn, sickel, possum, and sodium, Farber, there were
Sat oefuine socaions bepeees te foveachrom, copper, ci, wd oe
coneeamratioss, althoughthe relationships were ot significant at the 0.10 level, Further results of
oe amphipod oxic et se presale a Table 0 0d a ARPERXC.

40 SUMMARY OF PRELIMINARY ECOLOGICAL RISK ASSESSMENT SCREEN
Sedma, soll nd water concenaions were compared against Regio Il BTAG serecaing values (U.S
EA 190%) Hatard queins wee feredby Goin he maxim he conearadon Besos 4eich
Evin vy th comopanding Region TI beak vive, All Sonaman for which meson
omienaions costed bestamats fo sediment, sob. 154 aes a th tal sreeing evel Fok
met ae id fe Following cio, ComminsBa flo be al eee proces will be
ober evimed a3 fn risk sessment for te ie
Sediment

Tae 1 ins maximum cossemraions, sereaing eseria, 1d. quill crieia factors for sediment
Concunintte, The maxim costeaaion ecorded a sie Sheed he veschimark values (re
olowing composts as, chrom, Sopp, Angie, 1nd mikel. Besae of he ck of 3
reesing vena, he following compous ar Al comidered 2 ik fers 1 wel: Foesemia, arom, berm, bak, ion, £34 vad.
Water

able 1 iss maim concerns, bechmars, 1d qlrei aor or vate conan. Toe
ranmm coneeszain, recorded st he sie exceeded he eaehmark valves fore followin EompouSs
minim, copper, and lon. Because of the ck of  scrcaing benchmark, ore is conscred 0 be &
Seen tsk fair.
Sail

Tale tls mari eoncenadons, screening riers, and quay rir factors fo soll conamlaans
The maxima sootentatn. recoded st Oe se Exceeded Be enenmack value fo th Tolowing
corpo: aim, beryl, rom, Copper. wo: Jat, ress, radia, nd i. Bocuse
of be ck of4 seesning benchmark. he following compounds re Sl considered as ik factors 5 well
Tore a riloroioromenae.

50 Discussion
The daa generated during the ed efos suggest that heacepenal problems assed with conions

ine Ory Ran Creek se. Miimaly to 1eus of oe sitand War (ok ss sogge potenia
rable i the tesa. Some metals Spear in Nghe ese Concenzaions in beta sampled ears he
Eu of the andl, wih as levels progressively dropping with ncesin diane rome andl res,
Likewise, sedmess sumpled inDry Ru nar the 43401 cull apes 1 have Ngher fluid and meals
Concenehions ous ose sampled Aber downstream, A promiaasy seren of pol ik cars
Sitges as or probes. pecially evar Jovel of loonie, arpanouarde,4nd some meals. may
Ee presen 2 wel Dia gubered during te fld effort wil be Aber aslysed through » baseine
Ctagied ik seen or he Dry Rm Cec i
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Taree replicate samples of meadow grass were akea i each of te five soil sampling
locations, Ope way analysis of variance ws used 0 lok for difercaces ia plant tssue
conceaations across the five samplisg ares. Barium conceatraion was igaificanty
Eitherinthe Avea | vegeaton tan i the Ares 1] 20d IV vegetasion, but simiotat
cbierved in plans ake in the Referesce 10d a Area II. Manganese cocceamtion was
Siguiicandy higher ia the Area | 0d referencevegetationtan ta the Avea 1, 112d IV
egeaon. Cobalt ws sigificndyhigheria AreaIVvegecaiontha atke i13 of
{se othe areas. There ws go diffeeaceinth uorid or lipid concentration.
Resuls of the TAL meals 15d fluoride analysis are presented in Tables 36.38 asd in
Appendix B.

33 Hisologica assay of small mammal liver and idoey

Histological asalysis of liver and ¥idney sections of meadow vols, shore. shrews, meadow
jumping mie, and whitz-footed mice tapped i eachofte ive appiag reas concluded th here
wert 0 subsanive changes i liveror icoey morphology. Theabsenceof3Kidoey in oneanimal,
ind to preseace ofan extra lobeon therightKidney of anor provide anecdocl evidence ofan
fc, Bowever we are unable taser the imporaoee of these observations, Fll summaries
of the istopathlogical work sr preseaiedia Table 39 andia Appeaciz B..

34 Torcio Tesing :

- Eanhworn.

Based oa the toriciy evaluation of sail, there i 5o evidence for growth of survival efecs on
earthworms tested in aay of the soil samples collected at the Dry Rua Creek site, Survival was
100% ia all treatment replicates and growth ranged from 32.4 © 54.3%. Furher resus ofthe
cartwors toxicity test ae preseniedin Table 40 1nd ia AppendixC

Eatheadmicnow

Based on the toxicity evaluation of surfce watt samples to the fathead minnow. it spas that
surface water taken in the Upper Tridwary A location indeed sigificant morality. Survival ia the
Upper Tributary A sample was 58% while survival i all oer samples, including he eferesce
location, ranged from §7 to 100%. There sppear to be no growth related effects water, on the
minnow in any of the water samples ken from Dry Run Creek. Survival was negatively
cormelated porassium concentrations, however hese corzelaions ae got stisically significant
he 0.10 level. There was 3 significant positive correlation betwesn fathead survival and iron
concenurations in the fiered wate samples, Farber resuls of te fahesd minnow toxicity text are
presentedin Table 40 3nd in Appendia C.

Amghigod

Based an the resultsof the 10 day solid phase whole sediment toxicity est wih the amphipod,
Hyalella tea, grow of the organisms ws iid in the sediment samples taken at te Upper
Tributary A. snd Area I locators. There we go effcts abserved on survivali anyofthe
samples taken. The observed negative grovah effect wis significantly negatively corelaied with
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SECTION I ECOLOGICAL RISK ASSESSMENT

10 INTRODUCTION
LL Obecive
The objciv of is risk asessmest was 0provid echaical support 0 he U.S. Eavisonmenial Proection
Agency Region Il ia condueing 1 evaluation of potential ecological treat ie fo ¢xiniog conan
{evels in sol, sediment, nd wate a: 3 workiag be production (ur locied down radios of a Hadi
Sol, sedimeni, sufice vate, od bio samples were collie for contamizans lyse a0 so, sedneat,
antsurface water were collected for laboratory (oxciy testing. The information gathered duriog is field
fort was incorporated into in 4a ecological risk assessment or the Dry Rua Creek sic.

12 sie Buckpround

“The sie i a working beef production (rm located in Washington, Wood Coury, WV. The owe of the
ior hs fd saerouscomplaios wih he Wes: Vigiaia Depanimeat of Narra! Resources and he U.S.
EPA alleging ta contaminants are being discharged from 1a industrial 1andfll owned by th Dugont
corporaion. into Dry Rua. Dry Rus flows through he farsr's propery aad 1s 2 primary source of water
fo nis carl. The farmer maatans that numerous deats, blindness, and ober usual dlssscs observed
ia his herd ae izecly stcibuable o he coumintats tha are discharged ino Dry Rus from he Dupont
landfill. In cdidon o hese brormalies numerous ishand wildlife Kil bave also been reporied ia DryRun since the construction of te landfill. ?

20 PROBLEM FORMULATION

“Ths is assesment ws designed1 evaluate the potential eats to ecological receptors am expose 05
contaminants. During the preliminary risk assessment, the problem formulation process included the
identification ofCOCs1nd 3 comparison ofthe maximum concenzatonofCOCs with aecepid benchmarks.
This information was hen used 0 identify complete exposure pathwaysof compounds exceeding benchmarks
10 ceologiel receptors and thei appropriate measurement endpoints.

Th fst sep ofthe preliminary isk assessment process compared all chemicals analyzed i soil, sediment. and
ter durin the fed wih established toxicological benchmarks. Benchrnaks for sedimentand sol were used
0 identify potential contaminants ofconcerfo the protection of aquatic biota (U.S. EPA 1995, Leng ind
Morgan 1950, Long eal. 1995, Prsuad etal. 1992, US. EPA 1992, Suter and Mabrey 1994), Compoundsexceading benchmarks wer reine for fuer evaliation using ingesion-based exposure models for igher
venebrats, and ice exposure assays fo fis, benthic and terrestrial inversebrtes
20 Ecological Risk Assessment

“This ecological isk sessment was writ o determine th isk assisted wit th expose ofboa
{ost related conaminants. The following sieps were completed orti preliminary Fkassessment
(1) A tera search was conducted locate lf history information for selected indicator

ssecies, to determine. ccooxicologicil effects of site contaminants, ané fo locabiocondenmtion factors fo sit contaminants.
@ An evaluationofecological receptors was prepaced. This consisted ofthe following

+ Exposure scenarios were determined based onsite contaminanc levels, he excent
and magnicude of conaminaton, and the toxicological mechanisms of the

1 USEPA 6885 000186
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contaminants.
+ indictor species were seed based on species present andlor potently present

ose oe laity ofexcy formaion romhe ers,andteptenial
or expres ConamIskns based on haba eof behavior

+ Exposure puihwayls) ere determined for exch inicsor specie.
+ Exposureand effect profes werevise for exch ndistor species and each ste

conaminant.
+ A isk charsceizaion was conducted which invlved the csleulion ofhazard

Gunns (HQ)fo ach speciefo rageofexpo senarios.

Based on he essof hisevalu,theCOCs enified in the ial sre wee inberealuied
- {avough ht weofconservative risk models

22 tenifiaionofthe ConaminansofConcern
The conaminans of potential concer were deniusioghe nial onaminast screen. The COCs
To tis he tht were resned though he preliminary screen include meals, fuorice, nd
organafuoride compounds.

23 Exposure Charcurzsion
The objective ofthe exposure assessment s to determine the pathways and medis trough which
separmasbe expos se conamipants. Poenal exposurepathyredependant on baits
nd eeepors present on sk,extent and magaiude ofconaminaton, and environmental fte nd
nnsporaf COCs, In hsbas iecologerkassessment, i wilbe concluded ha “a potential
a exis fh HQ alelted Bom the maxim ste concenaton nd he No Observed Apparent
Effect Live (NOAED) qual or exceeds |
Exposare to COCs present in forage and pry species va ingestion could cause toxic in higher
opie ov] canis. 1 addition 1 Xposure viconsimpionofoniaminied forage, sslogc
Tepits my stobeexposed through ingestion of vacand incidental ingestion of sosediment.
responsofee mene, teesialivenebses, 1nd 15h was esrmined by Examining
resis ofthe oxiciy tess.

2 HuseChamceizaion Toxicity Assessment
To deteamine the effcts ofcontaminans on biota, is necessaryoundersand the mechanisms of
oxic of he chemical andhe systems ha hey ae. Knowledgeofthe ft, effets, nd mode
OFacion of he COCs allowsfor the selection ofppropse assesment endpoints, Net review
Fine general toxicalogical information fo the COCs deniednSection 2.4.
261 Fleride

Inorganic Nuoidecompoundsseubiquitous inne, However, indus proses such
55 manufacuing and mining have Conrbuted to the environmental load of furice,
imaily through amespherc postion. In low doses, is scceped ht fore 5
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protective of teh in human 5 well a oer ial. Howes ihe evelrely seeped he oo con bonDedmn fsSnEvltamma of To ppsaaWeDondantoe Sree mewnascessedveg goneee Gambon nd da oe 5htiedwiaom oo$577 Supe 51 1, 199, 1 dis nh ees oonBncuesBo ty. MoT, SenetBhvaSpteeSree tybo ba oat org po Ermnt. ed ening ad Sole 1985Femi2. 983Sons
242 Orpmotuerides

Onsanofluerieswe se in viesof dual proces ncldin he cdc ofTehraping Abeeaogiol peeeron tee Expos Sarma seen Ara ov em oes. oreamesneretdedmlndol we decuncy of ropa so ness Sides poets ones SAR ssestuaonropes mire. lute Ueed mien of ne 1mon nd rss Segiency sty sonomml cls (ED 157
245 Aluminum

- Because of is song rsciviy, na (AD I ns found 4 fee mel in mrKimiha omy osoxi sae (0, 1s Savioi rennet opescanmee?hotongonan. 1veoPremFes8 este huSRY nr, eqwis oS pet- rabies toonl oe tfshudos (ATSER 1930.
TE ——To pins gna ss on. Bmagaaton ofsomos iwo fodCo oes ao0, Thre4du fe ref enon ofsomaCoie fo habe (ATSDR 199)

————eon ares min win Atenas Gm, Alomar oe merrevo ON otFeetnanfron, SanistnBaaaAesatushoves evelopmentSen Epon mms (TSR 1390, Amina nw ert with gisoooyend hn doeonos beemorpGonin
200 Aree

Sever evi aise aval wich dius he ane effets of As (ie 19888,Nats 1999 Ariens eds oo wiles ht sporeCoin 1978) ondConant bring xine. eee, of maniac (Er 1950 host roca reporn»ei aSemanblsre, Fearsaait avast os sebas w Ngh orponl mrer 1 omes n moneoaabcntas onosemen sn A ors Howes, raopertes
1s - USEPA 6887
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(Esler 1988: 2. 204 1941. The US. EPA (1981) need tht asense Genuavlen) is
recon Ad frng.wir ad hit rene (valet)ii predominant

A form in anaerobic condidons.
sais nt sigficandy oncenried in aqua nverebaes; whee body concen
ors for Inveribraes range rom 31 17fo exposure 1 asec oxide (sivalen) nd
fam 0 107 for sani peor (penavaleny Arsenic may be bioconecamated by
veniam at he boom ofte ood cha; however, daa do no indicate a Sgificns
amagnifiation occurs (US. EPA 1985)

245 Benium
The majoicy of the beryliam (86)i the environment s te result of coal nd oil
Tr esto. Beryl anally ens waterways Brough the wesieringofoc nd sol
2 vough depo ofampere beylum. Upon reaching wales an sf, beryl

. mon ily remind n solble fo hia generally immobile, However, beylium
ort, fuori, phosphate, nd suf(emda) weal water-salble forms
(ATSDR. 19934).
Due to geochemical similaritytosuminum,beylium may be expected to adsord ono
Clow suas at low pHs, nd may remain precited as soluble complexes a Higher
Sit. Therefore, berylum is expected to have limited mabilsy in sol (ATSDR 19533).

Beryl is not expected  bioconcenzae in aquatic animals and no evidence for
infin: bomagafeion wikiafodchins hasbeen found. Brylum is exenly oxic
warmwats fh in sot water, The degree of toxicity decreases with increasing hardness

(ATSDR 19533).
Major exposure routesforaquatic ecalogial ceptors incude ingestion of conamined sil.
ind sediment. Altvugh several dies point au the negative effects of beryllium in
mamisem, no sie ht evaluated he relationship beeen sediment beryl
Concentaton and abstved toxiiy (0 benhic crganisms could be ound (ATSDR. 19933)

246 Chromium
Chromium (C1) cam exis in axidtion ses ranging, from -2 t +6, bu is mst reguently
Conver to herely abe valent (+3) and hexavalent (+6) oxidation ss (Eisler
15864). In bot freshwater and marine systems, hydrolysis nd precipiaion re the most
important processes hat desermine th fate nd elects of Cr, whereas adsorpin 3nd
Sioaccamulation ar relaively minor. Precipiated Cr” hydroxides remain i sediments
nde cri condos, However, under anoxic nd ow pH condidions, Cr” hydrides
may solubilize and remain as fonic Cr ules oxidized to Cr tough mixing and erion
(Eber 198623. In soi, th solubility and boavalbiy fCr re govemed by soil pH and
Grsine complexing subsances, Ahough rsa complexes play & mor sgaficant Fle
ames and Bares 19833 mes ad Bales 19830).
The salen ses the fem ust foundin iological mae. This form Runcons 15
an casenal lament in mammals by maining efficient glucose, pid, ané procin
meisbol (Stevens ea. 1976). Chromiumis beneficial but no snl to ighe pants
Ele 1986). The bomsgnificuion ad toxicity ofC™ is low relive to Cr because of
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its low membrane permeability and is noncomasiviry. However, a large degree ofaccumulation by aquatic and terrestrial plant and animals in he lower Topic levels hasbeen documented (Eisler 19868), although, the mechanism ofsccumalaion remains Hgelywaknovn,
Chuomiuin is mutagenic, carcinogenic, and teratogenic, with Cr exhibiing the greatesttoxicity; elaively Iss i known about the oxiciyofCr. A high concenmaions: Cr iassocaied with abnormal enzyme aciviy, altered blood chemise, lowsred resisance 4pathogenic. organisms, behavioral modifications, disrupted feeding, histopathology,osmoregulatry upset, alterations in population sructre, aad nhibiion af photesyniess:
Rabbis fed dieary Cr accumulated hyaluronate, chondroitin sulfites, and neuralmucopalysacchardes in the soft tissues, causing pericapilary sleross (Kucher andShabanov 1967). This accumulation blocked blood tissue barirs, which are permeableunde normal condiions, preventing the normal ranspore ofmecabolics. One maifesaton- of his condition was the inhibition of insulin production in the pancreatic les dut todamage 0 the beuacels conned therein.
Chromium also lads0nephvon damage via sweling nd los of microvil, the formationof nacelilar vacuoles, mitochondrial sweling, and cytoplasmic liguefcation and 10% ofcells ining the nephron surface (Evan and Dail 1976).

: “The preliminary sip in Crinduced respiratory cancei speculated o be the scarring ofalveolar tissue, followed by th elciationof inflammatory reactions in lung tissue leading,. o bronchopneumonia, alveolar epithelial changes, azophy, aad benign rumor formation.i Direct skin contact withhighly corrosive chromic acid and fs nydrid produces skin ulcersand necrosis by3 mechanism independentofay allergic response (Steven <1 a. 1976).
247 Copper

Copper (Cu)does not appear to have mutagenic properses IRIS 1950), but it sa teratogen(RTECS 191)and a possible carcinogen (Venugopal and Luckey 1978). Copper is causesand acute toxicity is primarily elated to his propercy (Hatch 1978).
Copperis an esenal element for animals andis 3 componentof many meallonymes and
respiratory pigments (Demay etal. 1982). 1s ls essential o iron (Fe) uilizaion and
functionsin enzymes for energy production, connective tissue formation, and pigmentation(Venugopal and Luckey 1978). Excess Cu ingestion leads to accumulation in tissues,
especially in the liver. High levels ofCu mify hepatic metabolism (Brooks 1988), which
may lead to inabilityofth ivero sore and excrete aional Cu. Whenliveconcengation
exceeds acerain level the mealis released ino the blood, causing hemolysis and jaundice.
High Cu levels also inhibit essential meubolic enzymes (Demayo et al. 1982), Toxic
symptoms appear when te liver sccumulses3 to 15 times the normal levelof Cu (Demaye
eal 1982),

Aloughheexact mechanismoftoxicity is not known. th following mechanisms have ben
proposed: formationof sable inhibitory complexes with rochrome P450 (Wiebe etal
1571); impairment offuncion ofNADPH-cytochrome¢ reductase and alteration ofmixed
Runcion oxidations (Reiners «a. 1986): and inhiicion ofheme biosyminesi (Manel 981),

: Inanuclear inclusions may act 3 2 detoxifying mechanism where Ca is complexed by

2
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een lgds,precing capac rgnels (Demayo 1, 198),
Rumingns re the mos: seve arma species o Cu oes, Young anil csiBarcun ake animals and ar ore svsve vo CacyGo enugopsa
Litey 970).

248 tom
Leon (Fs commanly detected in concenaions of prensa more in si. sud
emai protien af tcl1 ner loys 35 wel 3 mar soe af drogen.
meenact of vemogli nds sent pat snd sn1 se wel shenaancompotecoutxcs proces. Th isporionst rpc onety compl medio to alsbcos. Treooerooexpendoogcproces for vo. Gener aot 3:01 eve
gensto sted Eom pegauc, wd lion spol. reekof body ronpedo. Adve fos of ron nity may mend sl
tradep cmos, The machi of ily begins wih sc son clEumage 0d sorpion of Trou ons die mo Sheu, resin Ir vl
beacuae to er(Shalem sd Boergen 1580).

245 Lad
Lead does not biomagnify to agreatextent in food chains, although accumilation by plants2 nial as bey exe documented (Win and Devs 1995, Er 15880)
Older organisms typically contain thehighest issue Pb concentrations, with the majority of
the accumulation in the bony tissueofvertebrates (Eisler 1988b).

redeinghe ccumlaion ud oxicofP is ilesn s effec we nueced
en age ogee vlae 1 the meals, ineradons amon physica, hema aedie vies. In eral aranalend compoundsremrt nkBn erpPOCompounds. nd young. mearr we mot sueepible fo fo ec (Esler
58a: In la. Poirow oy redingShona aii,ios an wae
orion Toeechoi ahhphosis edocsrere0 heDosing of sid Goss, Pong Be cements of sapropomnystenresarnanen el Hap 1978)
The toe ffsofP on squic and ees agansms ae excel ved nd ncemili, reduced §0vth ad FprodtieaUaoe chery aeraons, ons. and
evil hangs, Howenet, mntecOQferal sens hetn mechs:Generar, Po hiss he Toman of hem, very sfc blood hems, and
ecumulue at hemtoporis organ (Eisler 15939), At igh concenantons es ev
Coaing moral, mated hesoo feral mrvesrv oespotodoEtToate
Plas can upke b ough ufc deposi in in, dust, snd slo by pak roghin rac. Te uly os plan ape Po om$0 merely rested oso pH and
Brpd re AAAo

2610 Manganese
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Soluble peaavalens fom. Th mobil of vanadium in sail i affected by pH, redoxtenia and hersof pica, Relies to oer ber, viernTr ea or alain sol 40d 15 bi Greases n Sc et Crab IOTirso Basher od wore 980)
PT—————Sian, RAG, CoEERTons 8 PAA We ependenton Be montheetvans, ph 8 owing Sondiins Venadie spp ob ret etlmms ut the Sopcenaions se ually blow be decir tse oe reFomnaion ofvinihanual fund he Fe1hee mem AToo os
BE —————Vink an thpASy.1 he to ertCeomeVeneto Gimeges i secokop by decenin o mecophens moetegy. Damaged Tacophagesi auofespnsepnlt. ofott pases ave GpeoenS dieha eshaofoeofey5 vy rinsod:poratim ATPae EY, whch BOS mirpoennp. This Pup ec or heErofmer 60s C0mtdaesjovi iii

2013 zoe
Zine (zn) i eseninl for normal growth and reproduction i las sad snl and fsTegubiad by melobioncins, MeaNiodionsis it impor 2rg sh nt aineducing he acy of2010 bh verte xd veebenes (son cs 1999) Th. i po known oWoscumaie n ood han, eassegsbr bo antZot ciminaed
Zin ass primarymebolic feck on Z-depndane nyeht replathe oesnd cable teofTonal (RA)dademronueic ssNAY heoFZn induc Cu deficient and mere wit meetofcm (CR ond Fone1546). The pncess and von seem ob he primary res of Zn ost ss mdmammal. Pancreas Secs incude paplashie vacualaion, ells sephy. ndCea (La s0d Com 198,Katie snd Vin Vie 1989) Zine sslrncly scsmlonsio Sone, nd induces oomaeze {a faring of ons cored by + heFhophoru andahrmina)(ka, 1989, Gil pelo ne primey stTr on. Zine toxics feats cscion afgl Spinel and sheve opori openBh

25 Selcionof Assessment Endpains
The informaon gubered dung ase resonmisane nd during the ed wor, and sbeguentdiscusons with he US. EPA, ashe coodinuter nd he Region 1 Boop Tomi‘Asin Group. allowed for elecioofsssment endpoints tas conespandch i oe pubypes presen the Dry Run Creek si. The sue compan of vane of ebbos modiog{ors snd ode lant, grassy mekdaws, th creck, and ssocied ptr res. witofits, mal, 0d Toh iy wt es. for ding wd sin Lewin semrni od ben,Envenebraes we ky clemen me cosofBese ysTore Tor, he sevens adofocused ward these unt groups. Vu of ees, av an aque poplsios andCARTSrwer eed renipo 1iisamen hme
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anges (viadosntce mean he viomen bus compart of
neOomanfunce and orgie manganese compounds have
etay perdu materve om

eo wasn of sl. Removal fom he amasphere is mosy dvaugh
aprtnd asin ofmgans wae canzol by
neal fom pian. The meal ma ttiwate i ny of

aoe toe 1, Dian manganese (Vn) predomi ssc
aysceneosdaa pH esrind or. Minneson

i ingwher a spied sediments The tendencyofsable manganese
otososndsdsdepen mil one con exchange pci
CD wvenkion of ihe sal. viaganese in wae may be sgifanly
Ee phic vl. However biomagificioni ood has may
Soke signiean (ATSOR 1990).
oe moun ofmanganese shored eosthe guinea cts vail. There does

- Tefence beingarsesdin fod iwr, One
af brorpion sppar 0%dy Gon ac with low on lvls
ues hipion. Ti prossbly because bah on 3nd
toy ne ameFpys8h3 (ATSOR 1550),

2a veka
pu ickel (4is bar,white mel his usally used the formation falls (such
Betiscoined wi ovr mens sound nal ss.Nickel se 6°
etfoun nthe evirament oxides o fides, Nickel may
Eeaniroment through ming, oibung power pans, coal uring

an herons, ikl wil tach 0 3c sediment aris, pecially
Bomanganese (Vi), Under acidic condiions, Ni may becom mre
aeeiposnwac.Th ical Ni concenration eponedf sols s fom
Feog (ny) Toe spin snd hvicochemica ae of Ni 8
etnts beavir te environmen and 1 vial fo ia.

he mospra expose routes of Nave vaugh dermal ona bln of ss, nd
Teoma so. The repiiony sien is he primary ager of i

avinbain ifesions sch a lamconof ngs, rss
COmbiuia. and nesses og weigh ave been noted in animals exposed 0

edi routh ol xpos wer ned fo have Iehargy, asi
got weshig, salvation nd quiring (ATSOR 1998)

2412 Vanadiom
Elman! vanadium dos nocc namuraly but anes n 50 differen res nd sl

ar nasapogne sous nce scidmin leh, sewage sludge, nd
ariseofvamdiam sa nally conser, speciaty in sce The

Treoct removes oxy and Togs, which improves he STEsgi
aesastm af rad £320 ct 150 mg’ nd 0 US. sis
200 mig (rem ata. 1978)

he elesafvanadium to te and sof orsas esl of he wenof eck and
oon Tis proces ural covers es3lole Sven fon fh ore
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on the sie?
Ate levels of sie canaminans suficient © cause negative impacts an growth, survival, andFeprocuciv suesesofcamivorous birds du 0 heingen ofconamedgesui wnt ansan the se?
Ase levels of site contaminants sufficient to cause negative impacs an grow, survival, andeprodactive success ofcarnivorous mammalsde he Ingestion ofcontumedrages so endater onthe sie?
Are levels of sie cantaminans sufficient o cause negative impacts on growth, survival, andfeproduciv succesofpscivaros mammal du oth ingestion ofconcuminned rage, so, editer onthe site?
Ase levels of sie contaminant sufficient to cause negive impacs an growth, savival, andreprodscive success ofomnivorous mammals duet he hgekion ofonaminmed (rage so nd- aes on th se?
Ar levels of sie conaminans suficent to caus negative impacs on growth, survival, andreproducive succesof nsectivorous mammals duethe ingestionof conred omge sof, aodWate on te se?
Ase levels of sic conaminans sufficient to cause negative impacts on grows, survival, andreproducesuccess af hebivarous mammalsdueto the ingestionof contaminated omge, sl, undtes on th se?

27 Conceprul Model
“The conesseual model relies on contaminant nd habitat harsceristis to identify critical exposurepathways o the selected messurement endpoins. At he Dry Run Crek ste conan in to1may come in contac with subsurface (carhwors) and above-ground temermin secepar (smalmammals) inhabiing he wooded, wedsnd, and pen Geld areas of the ie. Sabsursce rcrnilreceptors in ese areas maybe exposedto ste conan tough det contact wih sh sol. andinsome cass th nentona ingestionofsoil. Above-ground emesial receptors may be exposed10 conaminans rough dice conace with thesail, he ingestionofsubsurface emesis] orgs,ine ingesionof ater aboveground emetiareceptors, he incidental ingen of soil adhered tofood ens, and he incenvional ingestion of surfce wait from anyofthe ene setae image
The wooded areas, ipaian ara, and meadow areas provide distinct habit pes ht may supportvaries ofeestia and avian receptors. For example, small omniverous armel mv oceopyoneorall he habit pes, wheres, an individual carnivorous mammal may regal averse ahse habits dil insearchoffood Kem, Avan piscivores 3d camivores my be exposed 0 sieContaminants in much th same way 1 n shove ground tereszia recepor. The consumption ofconaminaed pry. the ncidenal ingestion of sllscdimens,and re consumptionofsorties wie mayiransfe conaminans to hes resepiors.
“The concepral model elie om contaminant snd abi characterise o deny cries exgonurepathwass To the selcied messurement endpoints. The preliminary risk seven enines merlefluoride, and wichlroforomethane 31 the primary contaminants cxeeéing benchmarks 1 sisediment soil, and wate, Benthic macroinvenebrces. 1h, and emesis Awencbraes may be
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ne sei sme:nip slid fo is cog isk asses.
enemaposwer contlui of namin he ry Ck:
I preionfbeic verbrs communiy scr nd nin
2 prceionof il verars commit scared scion
prin of commiscsr ics spore conn docs ok eve
eeeconossv produceSes

ty preionfwor<inis ere nso ofsins nore dos che
er opus on owvoprodcive ces.

econ umvoros ircsrha gionofcontains in (rag oc hve
aie Tasooh,A,froinUES.

econamosmaltosethinsconniedosKhe
a opuson fosi,rodeees.

prionofivmarlnrgesin ofarin edocs have
be ope on ov iva. nd proactive ces

prion amoremalstorigionofcainngedcohv
hanpesrt avaldepois

. 5) prtetion of nsciverous mammal o ensure hat ingesion ofcontminans in forage docs ot
repensowmv nderodecs

Jy petecin avrsmammals nueitneon ofanisedos
atosevaldericss.

26 ProductionofTestable Hypotheses "

Tn el poseswesc questionsase xed onthesmnnin, Sised
antoy. mentof xp pines oyi or 2

or aoe tos my 8 mite ns asian fo sh esse
pec
vossieconsensus gaie cs onbsic nvercr mmeny

ries
Av vl f ie cosinesfT a bave nega fc ans verecoma
Sree nt ncn
av et of sic contamina Tes to cae ic0 to uh grow, svi nd
dere hibits
ave evs of se comin sue to case give imps on gow, sia,

Semenseognofarsedorg, i
x
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9 Ingesionofvegeaion
8) Incidenal ingestion ofsedimenc
© lncidenal ingestion ofwate }

28 Selston of Measurement Endpains
Measurement endpins ae measurable eclogcal charsceriis that ae rested to he valuedcharacirisis selecid a assesment endpoints. Messurement sndpois should be Tad ceassesment endpoints bye mechanismoftoxicssdth ovofexpose, Messenadn,usd 10 deve quanicaiveeimat of ptental eT, an for 4 bus for exvapomogSaesimet endpoint
Messurersen endpoints wer selected an he basisofpotential presen ofecepors an se, andheposenal fo exposure to conaminants of once. The avalbily of ie appropriate toyEnformaion on whichis cle atons couldbebased was1sa pornconsti. Sinai- seleced were diermined to be represenaive of exposure hays and seven odpmidenified for te site.
Nets ls of specific messesendo ht comepond othe assesment encpons enifedin Section 2.5.
Measurement endpaints for assessment endpoint: :

protectionof enti nvecbrat commends sovcnure and uncon
To evatate he sere and fncionof he beats community, bere macrsinvercbraes werecollcied om fv ocaonsin Dry Run. Exiing community Sucre was evaluated sooth oftofive locations by deermining axenic diversi nd through an evaluation of Rncions outingsous
Sediment was ls collectedin exch ofth ive aes oroctein using he ahipod, Hclieee. Th endpoins ofthese ests wee survival nd row. Collocared sedomen sampes vere atsyColle and anlyzed for args aye ot (TAL) meals, BNA, Pek PCB5. VOC hoor, poSize, and tal ganic carbon (TOC). The chemismy resus were hen corloted wit absentverse bie responses in he exch es in rc io Geermin Fs potent
Measurement endpoints for sessment endpoint:

 proteronofsoil invenebrae community sucave and icin
To evalat th suns and fron of he Sic commit, soil was cllcted from echof themeadow: locations and sed wingteexrthwo. Eien fot nox tests. The endpoints ofhes ets were survival and growth. Callocted ofl mpl were ko collected and snapaed orarg anale lst (TAL) mess, BNA's, PetPCB, VOCs Turi, rain ster nd toa ganiccarbon (100).
Measurement endpaints for assessment endpoint

 protedonoffh communis to ensure hit dies exposureto concaminants dos nak haveSncgaive impact an growth, survival and serous suns.
27 USEPA 6896
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. exposedtoconcamipaied sediment, wae, or soil Brough direct toxicity. For th purposes ofis risk
mehe concenratonofth contaminans ofconcem found in the sediment, water, or il were

wh toni level identified inthe comesponding toxicity tests to determine ifbenthic
COeres fish or teeesalinvemebratesmaybea risk. Teresial receptors may be exposed to
arsby feeding on organisms which have accumulaied COC i hes issues. Higherwophic
or eemors may alsa b exposed to contaminans from food ingestion and via incidenal ingesion
 eiment and water. The pathway to the reference area meadow i unknown, however the
Say 1 hereference aces sam may involve groundwater Fansport. The following pachways
Sere evaluatedinthis isk assessment:

I Benthic ivenebraes
5 Direst exposure o sediment

I Soilinvensbrates
3 Direct exposure to soil

mo Fin
5 Direct exposure fo water

IV. Wommcating bid
a) ingesion of carhworms
b)  Incidenal ingestionofsoil
9 incidencal ingestionofwater

Vv. Camivorousbird
5) Ingestion ofsmall mammals
b) Incidental ingestionofsoil
9 Incidencal ingestionof water

VI Camivarous mammal
5 Ingestion of small mammals
b)  Incidencal ingestionofsoil
© incidenal ingesionof water

VIL Piscivorous mammal
a) Ingesionof forage fish

Incidental ingestion of sediment
Incidental ingestionofwater

VIL Omivorous mammal
5 Ingestion of forage fish
b) Incidental ingestionof sediment
© Incidenal ingestionof water

IX Insecivorous mammal
Ingestionof anhworms .

B) Incidenal ingestionofsediment
© Incidenal ingestionofwater

X. Herbivorous mammal -

> » USEPA 6895
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© Protection ofcmnivorous mammals o surehat ingestionofcontaminants in forage doesnot hve 3 negative impact on growth, survival, and reproductive success.
Food chain sccumulation studies were elected 0evaluate ik to mammalian species which uilzethe site 1nd adjacent areas. The selected measurement endpoin receptor pecics is he raccoon,Procyon ator, 1amods! foromnivorousmammalian specie.Approprieforagespecies(fhwereidentified fo the above receptors and the dieary exposure of recepiors fo Soneminant wasquanified.
Measurement endpoints for assessment endpoint: :

© Protectionof nsecivorous mammals ensurethatingesionofconaminantsin forage docsnot have anegative impact on groweh, survival, and reproductive success
Food chain accumulation sudies wer selected to evaluate risk to mammalian species which utilize- the site and adjscent ress. The selected measurement endpoint receptor specie the shornShrew, Blarina brevicauda, 153 model for insectvorous mammalian specs. Approprise forageSpecies (esos) were denied for thesbove receptors and the decry exposureof receptors tocontaminants was quantified.
Measurement endpoints fo assessmeat endpoint:
© Protectionof herbivorous mammals toensurethatingestion of contaminants in forage doesnot have a negative impact on growth, survival, and reproducave success
Food chain accumulation studies were selected to evaluate is to mammalian species which utilizehe sceandadjacent areas. The sleced measurement endpointrecepor Species 1s the meadow vol,Micrrus penrcyivanicus, 153model fo herbiverous mammalian species. Approprise ora species(vegeation) was identified for the above receptors and the Gewry expose of receptors 15contaminants was quanified.

25 Life HistoryExposure Profile Information
Receptor species were selected from several trophic levels. Organisms which were likely to beexposed o comaminans because of specific behaviors, pars afhabit use. of feeding habits wereselecied fo evaluation in tis isk assesment. The svailabiliyofpproprise oxic information anwhieh risk calculations could be based wis slo an imporant consideration. The teresialinvenebras recepor selected fo this asessment is the eanhorm, The teveszil vercbrate receptorspecies selected ortis isk assessment ae: meadow vol, short-al shrew, raccoon, mink, and 16dfox. The avian receplor species selected for this risk assessment ae: American robin and red-ailedRawk. The aquatic verebrae receptor species for this ik sssessment i the fathead minnow. Theaque invenbrat recepor is. tea.
29.1 The amphipod (Hyallels ceca) as Representative of Benthic Inverebrates

jusiiction
Hsallels xteca was selected as representativeof benthic inversebraces due to thei direct
contac with sedimentfor asignificant poionof ther Ife cle, ubiquitous distribution inaguatic sysems, imporance 153 food tem for aquatic-inverebrte consumers, and. eas of

»
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sad minnow, Pimephales promelstoxicswer usd 10 deem he txiiy of ie wae
Ewadoofhee ts were srvivl and stow. Collated wats samples were
Tnesyaforargs anaes (TAL) metals, BNA's, PesuPCEs, VOCs, fric,
enolog carbon (TOC). To hemisey rss wer hn onlied wit observed

* oie responsesinthe toxicity (est inorder0 determine risk porenal.

Measurement endpaints for assessment endpoint:

+ protectionof worm-esing beds 0 ensure tha ingestionofconauminants in forage does not
Pe ive impact an grow, survival,andreproductive sucess.

Food chain accumulation sdies were selected to evaluate risk 10 avian species which uilze the sie
Ewen The eleied mesisementendpln Fe<plr 1cis s he American robin, rcs
a Appropte frge species cawanss) were denied oe shou eepior 2d he
acaper0 conamnants was quand snd compared (0 exising (oxic daa

fo hes, or othe closely relied species.

Measurement endpoints for assessment endpoint:

+ Protcionof camivorous birds to ensure that ingestion ofcontaminants in forage docs not
Five a negativeimpacton growth, survival, and reproductive success.

: Food chain accumaltion sndies were selected to evaluate risk to avian specs which lize the site
Fee ares. The seeced measurement endpoint receptor species s the red-tiled haw. Butea
ata proper forage species mall marae)wee denied or re shove ee, nd

- OSpoint of receptors to contaminants was quantified nd compuvedto exsing toxicity
afo these, or othe closely related species.

Measurement endpoints for assessment endpoint:

+ provecion ofcamivorous mammals o ensure that ingestion ofontaminans in forage does
Fo nave a negative impact on growth, survival, and reproductive success.

Food chain sccumalaton studies were selected t evaluat is to mammalian species which uilze
Ee jacentares. The selected messurement endpoint receptor pecis is he redfox, Vulpes
Ee  earopsae forage species mall mammals) wer denified for the above recepors and he
Gian exposureof receptors to conaminants was quantified.

Measurement endpoiats for assessment endpoint:

+ protectionofpiscivorous mammals to ensure that ingestionof conaminants in forage docs
Pot have a negative impacton rove, survival, and reproductive succes.

. Food chain accumulation studies were selected 1 evaluate risk to mammalian species which uiize
Enaadacent ares. The sclcied measurement endpoint receptor specsar the mink, Msielo

evap forage species (Th) were idenified for the above receptors and th dietary
posure af receptors Contaminans was quinified

Measurement endpoints forassessment endpoint:

= : USEPA 6897
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earthworms were observed n both the wooded nd open field srs of he Dry Rum Creeksie
LifsHistory.

Exrtworms feed on desd nd decaying plant and imal remains 1nd on feefving soiirland microfauna. The primary source of food dex plank moter, Sesplant liner. Neat o ood, thei most imporant requirement s adequate manos” warconservation mechanisms re poorly developed: espiraton depenés onium of peroughth body wall which must be kept moist. Earhworms we generally ssoens obenin soil with very coarse texture, in soils with high clay content in regionsof high rainfall.and in sls with pH ofes than 4 (Lee 1985).
Exrtuvorms we Bermaphrodiic and mos species reproduce bycrossfelzaion,shoughmany species can als produce cocoons panhenagentticaly: Sexual repadontion centoccur without lem, ovaries, oviducs, andpasilythe ovsac. bt ule orga oressential. The population of an catworm species st any one Kone cons of younsimma, well-grovn immature (dolescen), marie, nd ensacent inion (xearsand Lofty 1977).

Estos have several waysofsurviving adverse environmental condidons such as saldesiccation and ambient cold and hat. In temsofpopulation survival, toe cocoons sonesi desiccation and temperaure exes much more easly than mate onan,Worms mayal migreto deeper sail ar undergo Satesofinactive und] enconmenconditions become favorable once agan (Edwards and Lofty 1577).
Some species of woms grow throughout ther lives by continually adding segmentsprlifeaed from a rowing zone located justin ont of he ns. Other species sumfoetda, posses the adul number of segments pon Ratching and incre i ie wisincreasing the numberof segments. The Ife span of Eiseniafoerds was epic a oeapproximately 4. yeas under aborstory conditions (Edwards and Lofy 970),

ExposureProfile

Direc contac with contaminated sols the primary routeofexper for exhworms in thisik ssesment. Survival and growth endpoints following exponre 10 3 sos il oe cous10 evaluate risk o these organisms. Tissue residue analyss wil aso be sondacied on iworms 0 determine exposure to higher Taphic eve organisms.
293 Fathend Minow (Pimephalespromela) 33 Reresenaive of Fish Community

lustification

The fhead minnow was selected as repesencativeof omnivorous fish due to is diearycamposion, direc contact with wate throught the ie cle, ubiuitovs cise osoaquatic systems, imporance 53 food fem for heating consumers, and ise of sesboratery toxicity evaluations
LifeHistory =

USEPA 6900
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sein aban toxicity evlutions, These speciesae also likly our i he surface
Secimens ath ry Run Cesksi

- it isos (Fella gscal

he smphipod, Hyeces commanly found eshte ees, scams, ponds 2d
TeFonsand Soh Americ.In prefered habits hy ae kaown0reach

of10000 pe sarmeter. They may als befoundisloughs, marshes.
ee vet encrally in ower numbers (US. EPA 1994)

lela sca we epicdives ht feed on course asicorga mail,
ononosae seins, ad vad brig igh. Becauseofhs fing

TE meceiies hs are ideal es organisms for toxicological valuason of
ame. Avoidance of light by movement ito he sediment keeps hese

Eeimo cnsany in cade with sdimensconumpans US. EPA 1959).

Reprodusion ints rasaceans sexual, Miles aelarger han females sd ave ge
Barsa iedfo holdingbe(mle ding amples apis.

ee.te maleand female fed together for prod f up ane wk. The pic
Daiwhi th mle goes troughamoling period Iveyaferhe

- nndcoplsion begs. During copulation. he male releases perm nc
arpium, The female sweeps the sperm into her marsupium. and

amylees esfomhroviducs, tothemarsupum,whee feslizaion ket
Shee. Toe average brood size fo female Hyallela ceca is 18 eggs per brood, bus is
anva ih enionmenal condition nd physiological sess (US. EPA 1999)

Developing embryos and hched youngarket nade th females masupiamwail she
Emsam malt. Ax at me, th juvenile Hyalela aceca se eleased io the

emponment. Under fvarable conditions. each female produces proximal
road ringeveryenday time period (US. EPA 1994).

Hillel cecahavea ini of instar, with § 8 pre-eproduciv sags. The frst
auniages: mss6 nd form the adolescent sages: and sages § 0d
Eeidredsu (lly reproductive) ages (US. EPA 1959)

‘ExposureProfilefor Hllelagteca

Since dict conact with contaminated sediment in he toxiciy ealuaion i he rimy
essa ot Ale cece ns tik assesment, he ress of he est ll be

edo nee expats
293 Eaton (Eiseniafoeide)as Representative ofTeresita Invercbrses

lugtification.

Exrbworms wer ected a reprsenctive ofteresa inverebraces due fo her fing
Bossdsmbtion hghos many abit nd 1 conditions, nd Imparance
ing » food as for many small to medium-sized predators. A diet of esis,
Eeatom. combined wit iret contact wil the uroundin sl presents
Ta Tak bemecen aot conaminants 32dsanverchrte consumers. In 36on.

i. » USEPA 6899
201009.25 200
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Breeding teriaries are esabished by male robin. Most foraging acer close o these{ermine duringth breeding season; however, densitiesofrobin wr hgh in givenarsor if fod resources are limked, alt robin ill Ive to temporal omg SuewhersGuideof he breeding period, robin ypcally enum to he sume oreging shes snd roowithin 1103 kilometers (cm) of hese ess (U5. EPA 1999).
ExzosureProfile

Adult American bins re repored to weigh fom 77.3 to 155. § (US. EPA 1993)Tersitory sizes vary fom 03 1 sce, with eraging home anges repamed up (62 as(US. EPA 1993). Thelowestreparedbody weight (77.3 and he slorepom homeange of 0.3 acre) were sssumed for this isk essen.
A food ingeion rteof0.9 1 1.52 ig BWidayand a water ingestion re of 0.14 gg.BWiday are reporiedfotisspecies (USEPA. 1993). Assuming 5.17.5 5body wih os2 American bin canbe expectedfo consume 117.5 cay offood nd 10.8 ces stwser.
The dis ofthe American robin consis ofseasonally variable propersionsof nverebrtes(3. carom, snails, bess, catepillics, pices) and Fait (5. dogond, chensumac, hackberis, raspberries) (US. EPA. 1993, Ehrlich et al. 198%. During spring,sumintr, nd lth deary omposiion reper to change or 93 percent weneoriand 7 percent fut in the spring (nesting sesson) 0 95 parent Fis and 8 pereentinverebrates in fll (migratory season). The summer ery propordan i eporcss 63peccenfuiand32 percent invebrates (US, EPA. 1953) For oe purposes of is fukSsessmen, die of 100% exams wil be assumed.
An cidenal sil ingesion te for the America robin could no be found in th tear.However, soi ingestion rie of 10.4 pees of the diet repod for he Amarinwoodcock wil be used 853 subsite ingestion re for he American abi (3¢per eto.1953). Assuming 3 food ingestion rt of 117.5 g/day, the sol ingeion re. fo tt.American robin is 12.2 gay.

295 Reduiled Hawk (Bueo jamciensis) 3 Represevativeof Carnivorous Bic
fcwion

“The redaled awk was selectedas representativeofa camivorous bird du o fs diearycomposition, relative abundan dsibuton, ad likelihood of aceurrence st the Dry RuyCreek se. Ts die allowsforteevaluationof sonaminarion in se aol. 1 aio theconcentration ofcontaminanis found in smal mammal issue will also provide an accuratedose to the redailed haw which allows for the evaluation of concaminanc in he fondSource
LifeHistory.

Rediled hawks ae themost common nd widespread American Bteo (Bull nd Farand1977). Theis habitis highly virisle, but theysre commaniy found in waoded aess nearopen an. They als nhac plain, prac groves, nd ese ia te smn United Snes(GS 1987). Tisspecies sab. however, fom andes. and rae in xiv unbrokenores. An ports feeder, th red-aled haw hus om a perch oon tewing for
3 USEPA 6902
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The fend misnow,.promele,is widely disebtedin Noh Americ od is found na
Tams ihslseanprsadml akc, 11s unrobie
ttmomsgh godin, 15 alan of Eh smears gh id.

onto conenaaions 05. EPA 915)
The fhe mina is imal airs, Young pial fd andes, le nd
TE ut.fotovsoe rcs wom, Hl Eaacta,ad wes pls
sorean mp fond ge ot he oh 12d btUS. EFA 1985).

ulfend minnows spawn nthe spi nd coin spawn oughout most fhe
Amim spawning sgpenit peso bo sprout 105. The
ifscoin 59aang ofSado. st spa apes
atoneTh reemtsfgtspn etlt 0010 130 Largs

ay 4001500 sy pe pawn. Hashing ine depend on empiranrs ma
esato dos. Inmetwi inAl0d ol, pwning ony oot 2

. a noewtwihod od pg’. svenlyS228
es Saniabeidyo  eatoly uncommon (35. EPA 1983.

EcosProfle
Since det contac ith conmissted water nthe oily evaluation fs the primacy fouls
Se or aend minnowsnd okesentutlwid
ine exper. !

: 256 American Robi Tudas migrates) Reresenivs of Worm cain Bis
lugiification.

The Amrian bin wasselectedas repressiveofamnivorous and camivorous beds
esse of fo siquhoss dieiotion and teary compotion The preference a soil
amare1amivtous ditle4s pecs oe cd a hhan cmos 7d
eaveror skseen. To pes 15Tl to oot Dry
Ron Coe,

tine
The America tobi Tues migratoria oughous mast ofhe coninenalUS. nd
Ceiaag be snipe lfaf US. exe1nd Cen Asc. Given he
arses ape abe and lt,throbs SSEing Fangs has Xpand h he rcent

ab reiremens for rseing ob cds sees 0 Fath was proied
Senin hen nd pode fain ws,Tos EqUEEIEnSa commonlY cs 0
renewap penwoodindsndoespentes,Nom recin abn cups Sena
Fees shout promis oo eving ees of mre mporinc,
he primary forging technique fr obinss0 ho loa he ground nsaich of ground
cing vanchns sbough hey commonly eu of rss 12d kn ve branches
Een Toe rosduot rei ss conte ly ofverorats 1nd
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dos 0 tere fox whicallows fo the valuation ofconaminans inthefood sce.
LifeHistory

Red ox inbabic open meadows, dich bas, ed and wood edges, fencers, seam ndInk borders, and frmands(Hafmisis 1985; Jones 1nd Bimey 1988, Mn 1967. Wis{he exception ofthe breeding sesso, red fox have no permanent home bt se en heround(warndSchwan 1981) Ades, usalymod Som an esi woudensckfod. du during he rcdin eon nd exceptional old wir Groot nk.Davis 1974), Tose scntmatked és hive multe rooms, xsance snd ul sci03nd from hunting res (Schwarz nd Schwan 980) In aceon hs duns. ontole fmt wil deed archedhkrhe SomieoBimey 1988).
“Thefxi rimsily1 opparnisic camivore, consuming fod fmssuch a ais,. poss, musk, sunk,odes, bids, 55, cation, verebres,kes. nd 505sabouidDavis 1974; Mem 198. Sonvga mater such as usaodmsSls0 consumed when in seston ones 0d Biny 1908). During ins of sont foodSupply. th red fo ill bury plus food to Feu ta fo sorsmpion ato ot(Sac 10d Schwarz 1987,
Male snd female foxes pi for fs,eminogee rom midisto sume, FelsSer an leperyer uly bene Marth snd Apr (Ver 198) Genin podsTie orm shou 49156 ay,i ot verging 5 ye (Schur nd Scheu 1981)The pups we weaned ¢ ou 6D av. lv henismsnda eculy amiitwineOMe 1987).Nai pedis of he edfo reo bt lo hghawksnd owls,and possiblycoyotes (Mer 987 Scars and Senvars 1981. Red fxmay ive fom sx 0 en ers nh wid (Shar nd Schwere 1981
‘ExaouureProfile

Adult ed fox weigh rom 2.7107 kg Barbour and Davis 1974: Jones nd Bimey 198).rome ranges vr fom 343 1.234 sees (ei 1987
“To ond ingestiones fh red ox ange rom 0.069 ggBW for enbreding aol.00.16 g/g BWiday for joven (US. EPA 1553). To wats nsion te fotsh séred fox is imate tobe sppoximcly 0016 gg BWI (U.S. PA 195%). Tongrohese vue in units ofgry,heWighe epacd food ingen fe 0.14 5's BW coynd the wate ingestion riof 0.088 gg Bday were mabisd by th owe eporesSod weigh of 2.7 (700 1 ied food ingesion uc of 452 ley and omer
ingestion rate of 232.2 g/day (232.2 mLiday).Forthe purposesofthis risk assessment, a dietoF 100% mall art wil med
A soil ngesion eof 2.8 percentof he cl die bas ben repred (Beyer a. 199) forhe ed fox. To xpress hs vein unis of gay esol ingen te o2.8 percent wanmlilicdbyhe foo ngsioniof£33 ayi3141ngeionte of11 0

297 Mink (fuels vison ss RepresentativeofCarnivorous Mammals
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‘Excosure Profile
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The mink was selected as represeniive of 3 camivorous mammal due to is diearycomposition, relive abundant disciburon, nd likelihood of occurence 3 theDry RunCreek sie. fsdit llows fo the evaluationofconauminaion in sie sal. In addition, heconcenzarion ofcanarias foundin clams and fish tissue will 15 provide an accurate
Zoe to the mink which allows for the valuationof contaminants a i food source

LifeHistory
Mink are dissibuted over muchofboreal North Americ, southward troughons the este
United States and in the west to Calfomi, New Mexico, and Texas (Jones and Bim1988). They canbe found invirally any habia containing pemnenswaes tas, ey re
not commonly found inuplandaess (ones and Birney 1988). Although primary rocourmal,ei activity ofen extends nto midény (Hofmeister 1989).
Dens are always near water, and they ae usually an old muskrat burrow or consucied byk he ink self fones and Birney 1988). Males end ive in hie own burrows which areless elaborate han ones occupied by females(Barbourand Davis 1974). Home anges tend
to belinea since mink on follow shoreline (foes nd Bimey 1988). Mink ae salary
ané mark hei teritorics by spraying (Merri 1987).
Seasonal food avaiaily govems th darycomposion(Barbour and Davis 1974). Theirdiets may consistofcrayfish. fogs. fh, snakes, odens, rabbis, and plants amongother
items Jones and Bimey 1988; Schwarz ind Schwarz 1981). Crayfish ae a morprion
ofthe summer ie in many regionsof North America (Barbour and Davis 1981; Jones andBirney 1983; Mera 1987)
Bresding occurs rom Januaryt carly April wih highly variable gestation periods rangingfrom 401075 days (erin 1987; Schware and Schware 1981). Ahighly vrisbe single
linerof 11 17 young may beproduced(Schwara and Schwarz 1981), Average ivessizes
vary among regions (Birbour and Davis 1976 Hoffmeser 1985; Jones and Bimey 1988,
Mein 1987; Schwarzand Schwarcz 1981). Young ae weaned a sbout five 10 sx weeks
ofage andar sexually mature byen mondhs (Mem: 1987; Schwarz and Schwarz 1981.Occasionally grat homed owl. foxes, coyors, bobcats, and dogs will prey on mink (Meri1957; Schwircz and Schwarz 1981). Although some individual have ved up six years,min seldomexceed wo yearsofage inthe wid (Schwarz and Schwarz 1981).

Adal mink weigh om 52010 1.730 g (Mert 1987: US. EPA 1995). Home rangesvaryfrom 1910 1.900 acres (U.S. EPA 1993).
A year-round ood ingestion te 0.22 lg BWiday hs ben estimated for both male and
female mink (U.S. EPA 1993). To express this value in units of lay, the food ingestion
at was maltipliedby the lowest reported body weight (520 8 10 yields food gestion rare
Of 114 giday. An eximated water ingestion aeof0.11 /g BWiday was repored for farm
isd females (U.S, EPA 1993). To express tis value in unis ofday, rs water ingestion
at was malipied by he lowest repaid body weight ofS20 § 0 yield a wate ingestion
aiof $7.2 léay (57.2 mLiday). For the purposes of his risk assessment, cst of 100%
Fah will be sumed.
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An incéenal sient ingestion ae was ot avaiable rom the rare, therefor,predicted incidentalingenae ecientakmaybeenrins sehmmoftheprey em (1h) wasuedfo tis risk ses:Consumo of ispysssumed beh primacy mechanismbywhich mink may idenmpsnderiaion ofhe peiceevelof cider sediment ingenion vis sonsumpeorernrCescrived nex.
Life history informa for the uel (Lepomis machrochinas) was usd o predic imounofsimdu maybe ingeiadby ik vie coum of Fe csnnge in size rom 100 10 230 mm (Pliger 1975; Smith 1989, In Keepin oastilsconservativeapproach ofthisrok assesmen,he mount of sedimens cpa oebody sie of 100 mm in length was predic. Th weigh of» 108 msEsalcutied ob 18.11 based ane followin grit eainglngtowei oisTomy:

. log Weight (5) = -5378 + 3.316 og Length (mm)
A daly food ingsion te of 1.75 prcens BWiday has been repre for he lil(Kolhmainen 1574). This providespriced ake rt o 0.53 5 f fo os cs18.13 sh. Asudevaluning the somach coments of193 lairepostsraheconensofders and sediment tobe 3.6 percent of the tal de Kolemuicn 19701contrive assumpion sade ha: 9.6 percentof the food mgeedniyotan be precicied hat (sh of i size may contain 0.03 ofsdimesby s sm: .
Forthe purpose of is made, it was assumed thatthe level of sediment comand in heigesiveysofa mains constover ime. This value (00 ss ied oy.pricedibody weight (111 1) 10 cpr sedimentsinohgentsin uni of gramsofsemeneegram ofsh boy weigh. This proidndsentsediment body weight. When is vlue is mulipled by he food agen romil (14fy).teprediced semen ngesion ee fo in in, vce avmmer,offish 02 gay.

29.8 Raccoon (Procyon loro)as Represnuaiveof Omnivrous Mammals
Josificaion
The raccoon was sled as representative of 8 arnivorsus mammal du to is dircomposition, clave abundant isibuion, and keiood ofaccumence ue pry BtCre sic. Ls dic llows forhe eal ofconaminaion nse seen. 1 rerihe conceniaion ofconaminants ound in forage oh sue snd lar wil a rastaccurate doe 0 the raccoon which allows or the valuationof comtomirans orn)

LifeHigiors.

Raccoons are medium-sized omnivores and are abundant throughout North AmericaRaccoons prefer aquatic habia, paniclaly baréood Swampy, food hae omerends. ind sl marshes (Kaufmann 1982). Raccoons hve ats adzpiad we sopesess an furmlands. Raccoons ely heavily on surface wher or fog amis ceri
5 USEPA 6906
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ofriningwater(Seer 1943) Raccoons eave primal Som skoda (Seer1563) but will ake thee activities to appornistically esd on whatever § avilable
(Sanderon 1987). For cample, raccoons vin es slmarth ay become sive inghedao ake sdvagoffein oppor rng low ide (vey 1941) Resour{eed primarily cn us, mus, coms, ran, ns, ogi, cravuh, id £13 (Pir andFowler 1975).
Raccoons nthe shen eons ofthe Unied Ss are ssiveyea round (Goldman 1950).Néul recccons ee sormally safe bt will come ogechrfo shark prodsafime uringmating (Kaufman 1982) Ming occurs om Mach June insetswesand uch maemay atc with evel females ringexchsesson (Sanderson 1987; Kaun 1983) Young{ralesar normally aot exvally make nthe ustbrecing sesson ak mare te rheimme, while females mare in the yes Sanderson 1951).
The home range of raccoon depends onthe animals age, habia, fod resources, and
sesion Siadeson 987). Home anges we ically 8 fow hundred ecaes (va) br rigsTage a5 fw towsand ha have been pore (Sanderson 1987) Popa éenseniso cepend seongly onthemountofresoeees in he ses. Kimbers of 0.110 animals
per ht ae common (Hoffuansnd Govschan 1977)
Raccoons we fundner every sutic habia. Duin the 450 yes coon populations
haveincreasedgreatly (Sanderson 1987). InAlabama,adult male raccoons weighedup to
88 kilograms(kg) (mean 431 kg)while dul femalescan weigh upto 5.9 kg (mean 3.67 Kg)iohnson 1970) Adul raceoens weigh beoween 24nd 12 kg (Nowak 1991), and consume.035k of food pe ay (wel al. 1987.
Raccoons feed primary an fs, nus coms, gris, secs, Frogs, crayfish, eggs (Palmer
nd Fowler 1979). In Myla oresed boo in, ve dreary composiion of aecoons
ing te sues was principy made upof sects 59 percent wild chery (17 percent
‘blackberries (16 percent), crayfish (8 percent), snails (S percent), herptiles (5 percent), fish
(2 percen), rodents (2 percent) com ( preen, and rac amountsofSmile. acoms and
Soksbery (Liewelym and Unie 1952) At Washingion ss tdonser ares coonGiplayed th followin dieary comporkion: molluscs, masses snd ove: (14 pereen
Crises,simpndcabs (23 pecan, sh (5 perc,maine warms (00 perce) and
Echiuriéa wos(1 percent) (Tyson 1950).
The home ange of8 raccoon depends on the animals age, habia, food resources, and
sesso (anderson 987. Home range sr ically fw bindred Besaes ot anges aTage 15. few thousand heres hav ben repre (anderson 1997) The hor ange. for
adil male raccoon found in cess Georgia rcoons s pproximily 65a(= 18 SE)
hile he home angefo dal females in the sam acai pproximaily 39 ha C= 16 SE)
(Lote 1979). Populion densities lo depend sanglyan the amount of resources in the
res. Numbers 0.11002 animalspehectare sorm (HofEmn and Gonschang 1977)

Exsosure Profile

Forte purposes of tis isk ssesiment, 3 body weigh of 2 ki. an ingestion rt of0.5
Kae, and a diet of 0 percent forage ah and 20 percent clams were sesame. A 50
inesion te af 9.4perce af th diet hs bn cep for acon (Beer ea. 1991).Nilipying ie ingenion ieby 9.percent yids seit ngesion ie o0.047 gy.
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A daily wate ingesion rae of 0.18 Litesperdy(Liday)wascalculatedusing n allomericeguaion derived by Calder andBraun (1983). A dietof 100% fish will be assumed.
295 Storrsiled Shrew (Blaring brevieauds) 1 RepresenadveofInsectivorous Mammals

Luifiation
“The shorailed shrew was selecteda represenativeofiasectivorous mammals because ofit dieary composition, relative abundant discrbution in both most and dry habia, andlikelinoodofoccurrence at the Dry Run Creek site. Although their dies may consist ofplants as well a secs, they tend to favor soil invertebrates whe thy are in sbundanceHence, by assuming that thei dieay compsidon comprises solely inverebrates in thi riskassessment, this species may represent an insectivorous mammal,

LieHiors
Theshort ailed shrewis anextremelyactive, large, and heavy-bodied shrew common withinits range (Jones and Bimey 1988). It occupies 2 varityof moist and dey habits such 35marshes, bogs, mois forest floors with ample decaying mane, brushland, fencerows,weedfields, and pastures (Barbour and Davis 1974; Jones and Bimey 1988). Shoretailedshoews are acive both day and night throughoutthe year, although mostof this activity i.subaivean (Merri 1987). During harshwinters, this species may undergo periodof torpor(Hoffmeiser 1989). -
The home rangeof his species varies wih thei dramatic population cycles. In peak years,animal density may be greater than 25 individuals per acre (Schwarz and Schwarz 1981).In other years, his species may have an animal density ofone inividual per acre (Mein1987),

Altnough shortiled shrewssronglypreferanimal maser, hey ars opportunistic omsiveres* and will voracious consume whatever food tems re in ample supply (Barbour and Davis1974). These food tems include earthworms, slugs, snails, insects, achropods, fungi,vegetable mater, seeds, snakes, salamanders, small mammals, and youn birds (Barbour ndDavis 1974; Jonesand Bimey 198; Schwarez and Schwarz 1981). Plant marier is generallyconsumed 0a greater extent in winter (Sehwarezand Schwarz 1981, In some regions, plantmane may consicte up to 20 percent of the shrew’s dict (Barbour and Davis 1974).‘Submasilsry glands produce a venomthat quickly immobilzes theirprey (Meri 1987)Prey temsthat arent consumed immediately are stored inacache (Meri: 1987).
Using echolocation and sent-marking shorted shrew ely heavily on thei hearing and.senseof smell to locate food and to move about (Hofmeister 1989). An elaborate systemofrunways and tunnelsare constructed usualyjustafew inches below th ground surface(Schwarzand Schwarz 1981). Two types of nests are bail by tis species, a breeding nesand a resting nest. Bothnests aebuilt underground beneath3 log. roc, o other cover, ndhave muliple enances. The breeding nests typically larger than the resting nest (Merri1987),
Breeding appears 0 commence in early spring and extend ino the fal, although in same.regions, breeding may subside in early and midsummer but pesk again in carly fall(Hoffmeister 1989; Jones ndBimey 1988). Gestation periods sre approximately 21 0 22
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ays with lr saeofapproximatelyfourto en yours (Jones nd Bimey 1988; Schwara
nk Schwa 1981. The young ar fully mare Eom on 0 ee mons ofage (Barbour
1nd Davi 1974; Sthwarr and Sehware 1981) Both sexes may breed heir oe pring
(Sehars 1nd Schwarz 198).
Natural predsors ofthe shorvailed shrew include fish, snakes, owls, has, hikes,
possums raccoons, fence, wessels, bobcats, Sku, nd feral cas, alhough most of these
Preto do no consume he shew (or at eal of he shrew) becauseofthi disastel

- ras shnds (Basbour nd Davi 1974; Jones and Bimey 1988; Mer 1987; Schwarz and
Sihwara 1981. The feexpectancyofashoredshew ia the wild is speoximaely one
Vea (Schwarz and Schwarz 1981.

‘ExoosureProfile

Adult shorealed sues weigh from 1210 30 grams() (nes nd Bimey 1988; Mer
1987). Home ranges vay om 0. 0 1 cee (dem 1987). Therefore, was assumed that
2 shorealed hee could obs 100 percentof i die om the contaminated see (rca se
ctr of 1), sie he arescomprising he ose sampling locations ws approximacly 20

. Food ingesion aes ranging rom 0.49 0 0.62 gram per gamofby weight pee day (5
BViday have been eponed (US. EPA 1995). An average food ingestion rc of 193
deybas ali ben eponed (US. EPA 1993). To expres he fomer food Inston teh
nisof gayfocomparison th ana ingestion te i former ingestion aes were

muliplied by the lowest rporied body weight af 12gramsto yield food ingestion res of
£3 07.64 gday. Of hes value, he highest ood ingestion rate of 1.95 /éay willbe used
for the purposesof is Fisk sessment.
A war ingestion atof 0.223 g/g BWidy has been reoried (US. EPA 1995). To express
{is valoe in uns of gay, the water ingestion ae was mulplied by th lowest repered
bad weight of 13 0 yield a water instion te of2 g/day (7 millers per day
(mLday)).

sil ngesionrc or th shored shrew vas ok avaiable rom te errr rerefore,
fh ofl ingesion ateofthe opossum was used. The apossum's diet is similar (0 tat ofte
horaled shrew since eyareboth appartuisic omnivores With 3 song preference for
‘nimmater (Schwarzan Schwa 1981). A soil ingestion te of 8.¢ percent of thediet
i eporc for he cpessum (Beye tal. 1994). This value was lipid by he highest
{ood ingesion ae of ne shored sew (19 gay)oyield 0 ngesion rt of0 74
ay. For te purposes of he food chan model nhsFi assessment. ir wis assured that
$00 percent af he gtof the shored shrew was comprised ofeaiworms.

29.10 Meadow Vole (Microtu pennsyvanicus) as Representof Heivorous Mammals

Lusificrion

The meadows vole ws selected 1s rpresnutive of herbivorous mammals because of fs
Eieary composition. shandance in North Americ, preference for mist res, id iselhond
of occumence se Dry Run Creek sc.
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LifsHistory .

Tne meadow vole sone afth agest nd mt abundant volesin NorthAmeric (ones nd
Bios 1988: vei 1987), Alough heysee more commonty found x habits such as
ead,bogs. vamp, Sveabanks, 1nd keshors, thy have alobeenknown (0

Paani suivaced ds, roucide itches, an {ecerows (Bubourand Davis 1974 Joes
Eo Bimey 1988; Mera 1987; Schwarz and Schwarz 1981), Dense vegeative cover
Sopeis to be one ofhe major preequisies fo habion (Hofmeier 1989; Jones 1nd
Bimey 1988).
The home range ofth meadow vole vii size with season, habia, and population size
Coes nd Bey 198. Populations ndo luca drasally every two to ve yess,
mapopaaion demic vel exceeding 100 volspe acre BarbourndDavis 1974;
Jonesan Bin 1988). Aciviyocc during bo dayand igh, nd vaughout heyea,
hee 1s estes a dawn and dusk (BarboursndDavis 1970), Wellworn intersecting

. Pays unde vegeative cove ar distncive of meadow vol inhabcaon (Jones 1nd
Bim 1988). Elberate spherical netssr commonly bulk aboveround inthecener of3
Stsock of rss, aiough undergroundness sre lobilindieres(Barbour nd Davis
1574; Jones and Birney 1988).
The mesdow voleis ebivrous feeding primacy on grasses, sedges, legumes, bers, and
fos (Mie 1987) however, nsetvory 4ndcannibalism have been rcpoied in some
dividuals (arbourandDavis 1974; Hoftmelster 1989). Blucgrass (Poa sp) i 3 major
component ofth diet in some regions (Jones and Birney 1988; HofFmeiser 1989). This
Species hoards food forthe winter i abave- nd below-ground caches (Merrie 1987)

“The meadow voleis one ofthe most prolific mammals, producing liver afer lier in raid
Succession (Barbour and Davis 1974). Breeding occurs during the warmer monsof he
Sea Jones and Bimey 1988). The gestion period is about 21 days wilh ier sizes ranging
ram 11 11 young (averaging four o sever) (Brbour and Divi 1974;Jones ind Birney
TS8E). The hile young marie rapidly and may breedby 25 dys ofage (Basbour and
Davis 1974)
Meadow ales ae preyed upon by nexly all species of predatory birds and mammals
(BirboursndDavis 1974). These predatos include owls, hawks, shike, bluciays, crows,
foxes. weasels, mink, cats, raccoons, kur, possums, shrews, and snakes (Busour nd
Davis 1976, Metis 1987). Dut fo heavy predation, only 3 small proporion of he
population exceeds sixty days of ag (Schwarc and Schwarz 1981).

ExposureProfile

Adal meadow vols weigh fom20 065 grams (Meri 198: US. EPA 1993). Th home
teofi species viris fom les thn one act10 3.2 ces (Merri: 1987). Therefore,

Was assumed that 3 meadow vole could obisin 100 percent of its diet fom the
Contaminated area (are us for of 1), since the rea comprising the n-s sampling
Tocsions was approximately 20 sees.
A food ingesionrte ranging fom 0.30100.35 g/g BWiday, ind 3 mesn water ingestion ie
$7021 g/g BWiday is rpored for this species (U.S. EPA 1995). To express these values
{7 nis ofgay,the highest reponed load ingestion ae of 0.35 g/g BWIdy and the vier
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inesion te af0.2 yy BWdy werempl by he ower reprebody weigh af 20£12 od gon of70 gi sn vsngerion me of +3 sur 3Ee
S sll nsoio2. ern ahe diearereSEE 11199)Boer ATs hatov of pany vo gesion rteof 24cttapedyo fo genio as oF gon oem 2

fetid
Fo the prpoes fh fod shan mode nhs ikssa,ws sumed ta 100
Jiktoorbitpiionty

so AssuMPTIONS
is metevesxpos conan ough fod 1 dealmento nein.

ane numpions were mad conc 8 Fk ASE 2 aes of
iteaa
+ Toe maimam ofthe conan eves messed in sdimen, ll ar water collet on se vas

imin.
+ Toc mau concneaionsofCOCs repre in ems, sl water nd bo were assumed

rrsrenie :
4 Ase ae tr (AUP) of vas sumed or all pais wing he ie fo eg,

: . Conuminants were assumed 0 be 100 percent bioavailable.

+ ry amponion norman was abained fom he rane oh receptor seis, However
sansof comps Se wars poms or be eeprs.

+ Aisne seh vas conor to degmine the shal ohof te sunaminrs ofconcer
Ce eseeeyhmtrpct, 1otovats ud be Gebed otAtsen

oe try wed pecs wre wet. Al dis wart ently evi 9
reereatydt medswee rapt, Woes vie orheloywee

el Lsnada nl doe aves ws wc. Ft Presfs okemg
: otro 103 was sed comer te repone LD 10 3 No Onsreed Appuens Elect Lev
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Jose (mga)=Conaminn Dos (mgiy ngs Ra(Kg)x. VBodwighs (3)
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, i ne specieswbe converted toa daily dose for
Tris conversion allows dietary toxisiy levels citedforane species to be convertedto 3 dail
ferent species based on body weight. For the purposes of this isk assessment, incidental

3ecdiment ingesion was als included fn the calculation to determine the tol ily inake for the
Ter ings aie dh dosemaythen beused10 evauae th risk to other species if no specific
toxicity dat £5 available (678 th gm ecepon:

Some contamina ofcsrice (e.g. aluminum)arenotfood chainaccumulators, but insiead ae direct
toxins when ingested 3t the presened levels.

40 EFFECTSPROFILE

Many contaminants detected at the Dry Run Creek sitdo not have benchmarks. This excluded them from
further consideration in thi risk assessment,butdoes not exclude them as potential contaminantsof concern.
Based on the resultsof thepreliminaryrisk assessment, the following compounds were considered COCs and
thei toxic fectsarepresentednext: fluoride, richlorofiuoromethane,aluminum,arene,beryllium,chromium,

- copper, iron, lead, manganese, nickel, vanadium, and zinc. Based on the chemisuy results, these compounds
ill be further evaluated using food chain accumulation models. Contaminants exceeding their respective
benchmarks are assumed to be affecting receptor species nd negatively impacting species, populations, and.
communities in the aquatic and terreswia ecosystems a the Dry Run Creek site.

41 Fluoride

‘Maurer cal (1990) ideniified skeletalanddental abnormalities in ras that were exposed to sodium
fluoridefor aperiodof 99 weeks. The LOAEL identifiedinthis studywas 4 mg FUkg BW/day. A
NOAEL was calculated from the LOAEL using an accepted conversion factor of 10. Based on these
results. LOAELofémg/kg BW/day and an estimated NOAEL of 0.4/kg BWiday will be used to
evaluate the risk posed by fluoride mammalian receptors

Fleming etal. (1987) found significant groweh rate reduction in European sarling feda diet containing
a5 ow as 13 mg FUkg BW/day. No effects were observed at 10 mg FUkg BWiday. As such, this isk
assessment will estimate fluoride related risk usingaLOAEL of 13 mg/kg BWiday and a NOAEL of
10 mek BWiday.

42 Organofluorides

No studies peruining (0 th dietarytoxicityofwichlorofluoromethaneorany other fluorinated organic:
compound was found in the literature.

43 Alminm

Dixon et al. (1979) conducted a study that evaluated the reproductive successof rats exposed to
aluminum in drinking water for 90 days prior to breeding. The highest dose administered was 77.5
milligramsperkilogram body weight per day (mg/kg BW/day) and did not result in reproductive
abnormalities. Laletal. (1995) conducted a 180-daydrinkingwater study in which ris were exposed
to 55 mg’ke BWiday of aluminum. At ths dose, behavioral effects were observed, including 3
significant reduction in spontaneous locomotor activity and significant deficits in acquisition and
retention of leamed responses. Based on these results, a LOAEL of 55 mgkg BWIday and an
estimated NOAELof5.5 mg/kg BWiday will be used(0evaluate the risk posed by aluminum (©
mammalian receptors (Table 1)
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he purposes ofhis isk sessment, 3 LOAEL of3 pkgws used to deermineri 0 avian
pedisand a NOAELof 0.3wasused.

Several sic were located which determined the ffs of Pb igesion to mammals. A sud
an ies indicated ht 1S mikg/dayof Pocaused reduc is succes of planed ova
ST Avner smdy found ha 2.2 mg/kg/day cused  reducion in the frequen of

ohn te doswasimiisired 3 (03 das folowing mang (Clk 1979). Fo he
eosikasessmen,aNOAEL of0.13 mgdayad3LOAEL of LS mga were
{icodaerminesk to mammal.

410 Manganese
The effec lve for manganese toc vary widely, mest likely sreiusble to he form of
Tr sins eed, Ras exposed 0 13 my BWiday ofmanganese13MrsO: i hi die fo 224

ied duced csoeronlevels(Laskey el. 1982). In mice,adie level of140my
aiaof MoO(or30 daysresued decreased avy(GayandLaskey 1980. A much

- Peones concaneaionof200 mys BWidey ofmanganese16MCL esd in reduced
opm eves Gianusosind Mary 1982).

In congas Ives3s high 5930 mkBW/dayofmanganese 5MaSOS fo 103 weeks had no fleck
vor. ardivaseuis guointesinal, hematological, musculoskelal epad, eval

Geral, and ula ystemsofmice (Hejemancik tal. 1987).

For is ok asessmens, a diary expose level of 13 mk BWday willbe ued253 LOAEL5
. Ekafmanganese to hesledmammalian ecepor. ANOAEL of13meg BWIcay vas

Gerved am is LOAEL using an scceped conversion aco of 10.

No studies peraining to the diary toxicity of manganese 1 3a avian recepor wee found in the
lier,

aan Neel
Seven sis were aval which ermined he effects ofNi ngesion to mammals. Wistar rt
aaindexedsNOAEL of187.5 makatomos sens excep: for body weight. This
To: Sulfate cused 3 27 1 29 percent decreased body weight (Ambrose et al. 1976). 1n 3
ela més wih beagleaNOELof 62.8 my/kaday was ned (Ambrose al. 1976). For the

ais rokassentsNOEL of 62 mpgwasused to determinisk omammals
wis convened to LOAEL of 625.my/kgday by muliplying ie NOAEL bya fcr of

0
Noss wre avis taerminethedoseofNit avian species. Tssefor, he ik10 isn
Scie from ingested Ni wil not be dermined.

412 Vamadiom
Govage sicin mic havefoundanLCS0of31 mgVKdie (SlvoedesandBalsa 196). This

awened 03 LOAEL of 3. mp/ks nd ANOAEL of0.31 sing an acceped factor of 10
orion This food dose was convened oa daily dose by muliplying the LOAEL of NOAEL
Comeeanaion by sn ngsonra commonly observed in mice (0003 kgofonda snd then by re
overs of ne body woth 0.025 RTECS 1985). This calculation sued in 3 LOAEL of 0572

4 USEPA 6915
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img Vik BWiday ind NOAEL of 00372 mg Vike BWiay. These values will be ued 0 estimate
isk to mammalian recepors in his isk assessment.
Rosomer (1960) exposed chickensto varying concenaronsof vanadium. The dy invalved feeding
4 replicates of 13 chkens varying concengations ofvanadiumforaperiod of 21 day. The sndy
found that diary level of40 my/kg in the dics esuked in marked depression in weight gain and
efficiency offood ulztion. At level of 200 mg/kg, morality was noted nal test chickens. The
‘thors reportedthta etary level of20 mk could be tolerated wth mo esulant toxic cts
This dita Jvel vas converted 03 daly dos 2 sbove by muliphing he dieary concentration by
4 represenaive chicken ingestion rte (0.140 kg/day) 1nd then by th inverseofthe body weight
{0.800 kgXRTECS 1985). This clelation sled in LOAEL of7 mg Vik BWicay snd a NOAEL
OF. mg Vike BWI day. These values willbe used 0 estimate risk to avian recepirs.

a3 zine
: Several sdies were available which desemined the effecs ofingested Zn to ids. A concencation

of 144.5 mukgday caused a decrease in rowdh and ania in chickens (tah tal. 1989). Ina
Similar sd conducted on chickens,aconcengation of361 mykpdaycaused1redactioninbody
weigh (Dean eal. 1991), Tn sudy conducted on Japanese qual,  concenraron of139 my/ky/day
Caused 7 percent morality in chicks id reduced food nake (ill and Camardese 1986). For the
purposesof this ik assessment,  LOAELof139 mg/day wasused to determinetheeffec
Svian species. This value was convened 0 4 NOAEL of 13.9 mg/day by dividing the LOAEL by
2factorof 10.
A study conducted on dogs, indicated that 1,000 mks (25 me/kg/day) caused no effecs afer ane
Jear (NAS 1979). For the purposesofthis risk assessment, LOAEL of 50 1nd a NOAELof25.
ere used to decermine ris othe fox nd he mouse. In sry conducted on fees, 3 oseof 370
kga caused» decrease in food make and weight os. Because the fret i similar f he mink,
TEOAELof370 myke/day was used and3NOAELof37 wis use to determin risto the mink.

50 RISK CHARACTERIZATION
“The following method ws used ocaleulat risk. To esimae the risk 0 wide in the model systems uilsing
ie Dry Run Creek sie, implications ofhe exposure concencations ned t be determined. The HQ method
(Us. EPA 1985, Barnhouse et al. 1986) compares exposure concenttions to ecological éndpoins such as
reproductive lure or reduced row. The comparisons a expressed arcs of pent intake values ©
populton effec eves or:

Hazard Quotient (HQ) = MeanExposure Concenmaion__
No Obrved Adverse Effect Level (NOAEL)

A HQgreater tha ane indicates that exposure tothe conaminan has th potential 1 cause adverse effects in
{ne organism. A HQ ess than on does no indicat ackofrisk. The HQ should be nerpreted based on the
Severicy ofhe affect reported. Theresult ofthe ikchascerztion sr presented nex,
S51 Benthic Inverebrate Community Severe snd Function

“The beni inveribrate community in Dry Run appears1 be a risk or twa reasons. The benthic
commnicy survey showed 3 decrease i communi axonamic diverse and abundance in Ory Run
55 compared to the Reference seam. Since lad use 1nd avaiable habia are th same slong both

“ « i USEPA 6916
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agar,vind,1d Borde ar rkfussedon conservative ns. By Gea, on 2d
amen rerlfirs du 10 ck of iclogel enchmr or hese compauns.
ok clcuadonsand resaiant hazard quienre preseed i Tale £2

7 piciorous Mammals
Aconsevaivesk ssssmensmodel basedan etweight concenaionsof contami fori Ory
Be Was dremiaed ta picivorous mammal may be 8 Tk due 0 gestion of
Bdraesl nd ass, The modelpredicahom, msnganee,ndfiswe

oct an comarvave pus. TocHaroNuoromehans 1 ot considered a rik fcr
or dered n she shims. Food chin rk culos nd result besrd

mens sr presen n Table 42
55 Omaiveoss Mammals

Inconserveriksemenmode based on weweight concnraion ofconaminasoe ry
Rk ie wa dearmined oa raivorous mammals may be at Tk due 1 ngeion of
Befora,so andwit.Thmde pees stn, cron, copper, Pani,
ind de oe i iorsbatedondomservative pus, Theharouaromechat 0k
ir icrbecuse wi no detec ns seins, Food chi ik calelaions nd

etnard Guin aepreseedinTale 2. ‘

55 tnscavorous Mammals
Inconeraiveri sessment mode ised on weighoncenztionsof onan fore Dey
Re he ws dermined tht Inebinaros mammals ma be 3 1k du 10 ingen of
emai frag, so,and wer. Thmodelpedishashuminum, comm, cope. 3
avinadnsdfordswetk actorsedon conservative npc, BY Gls, oo, 1d
Eewamehan re onsidred ik irus ack ofsxiclogcl benchmarks or ese
acne Fond chin fk cnctaions 3nd rehan ard uodins se prseed in Tal 42

S10 Hubivorous Mammal
A consevive isk assssmens mode based onwetwight concenatans of onaminansfor he Dry
A Coch she as dread that herShorous mammal may be 3: isk due 19 ingestion of
Eomaimted foray. sl ndwar: The model predic htsamira, chon, ad mangancse,
ae we ik hos bed on const inputs. B deft, Gos, sass, and

elorolueromenane are cnsered isk fairs dus 0 ackoftoicalogisl benchmarks fr is
Compound ood chi ik clclaions sd euhan ezird Quoin st presened in Tale 42.

60 UNCERTAINTY ANALYSIS
There sre ats ier he i assessment pros which conte t uncer and need tobe
Conired when terrain resus, Nj souees of sheen include nan vari, aor, 304
otain Knowle
Eno canbeinducedue ofvalidassumptions nh concep made. Conservative suman wee
ten Ventof he ancy acid wh he rok sessment process. THE wis done (0 minis he
ess of eneieding hk no Fk preset whe reat acl docs exis (eg. clminaion of lic
eEsihes, Whenever posible, ik aleuation were based an conservative values. For example, NOAELS
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used to clei HQ were te lowes ilu foundi erase, ofene mecha.
on impor conoroun i he incomplcsnss of daooman sp whic he rkment ves. Rksloaan ese onimi CO loves seem antee

: Litearure values forth toxiciyof COCs were not available foral receptor species. An anempt was made toerty adie ing lov Ome pecs oakrk ie or stedegos Sates monsindy exponen:repo 1CO by heictsis may bernSon sspeta a pas. ehoslgilrol wee shsesev ofich NOAELS tte conc. Unfornty, deswh wee mere can or iseneotTod for some ofed reser.
A lian sesh ws conducidodysppopiie NOAELS snd LOAELs for isk sessment. Toeles wed ltrFQwt oweaoun fare. In ry 14SesTove aes wir saves at owes xpasrs conenraion THs ade poms ty Homi© propreNOAELS for ame cpr. In eksn airof 10 vas ued coBe LOAEE 0sNREL “hich sce eran1 NOAEL sed clans.
Doses in tonealogicn dies can be separ in unis of mg comming i, or in unit of mgComming body weigher. Al Goes eponc ss mE ii wre coped ri of moeny. sodwe gh wat repre or anim ethuy hss vies wre foNs copveson. Ow, te Sods weigh snd pein oe for he pecs pores rotsHeSores wart we
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Thesis vey ine iformaion svalsle he errregain heres afidasolemnein{or wii pies. In Fk een,osohs es wis Sed onmeere ot peinSiro oe mcr species.
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ovide evidence for poten fects o th bee commun.

72 Soil nvenebrte Commaniey Severe 2nd Fancion

ne soucre an uncon ofhe soil inverbrte community does nok appear 1be 3 sk unde
TE eeDr Runrk se. Howeversce ariworn comprise significant

vatbs ferme crane. America ins,shrishrews, ic). ood chin
rei hom coamisans bing sd up heevr se. Bed ona ood

Teen mol, apps tha is may bethece.

73 Fish Communities
owas shown ivaughheresusofte fund mow bioassay, hat larval fh were suscep 0

ania prenero andlullaDry Rn. Thisfindingbsfer suppor
of he Rabie ivenebrt oxic ls. wher Ki Wa oberved 3 te ame

Ce puis ero of conamiant an he besdhic community may Greely afect sh
Etposton of te Fo food bis inDry Rum (1. bee nvercbris) may aso

er mem, Repors of bisai ils arals aimporan piceof vidence
scoot. In addon, high levelsofmeals were ned nh fh, which may

ebm 10 opr lve consumers ueto Geary xi.

74 Womneaing Birds .

Resulsofhe fo chin mel forwormingi uch he American robiniccposal
Be et, ure, nd miblorafcoromedhne. This ris is associated wih these
enesollanoincanon tse. Reporsofhistorical wilde ils also sggest
logial is o van repr.

75 Camivorous Bids
Resa ofhe food chain modefo camivorous is uch shrelwkniceoni ok
irte and ehlraforamethane. Ths isk ssociated with hse conaminans
ooneh mammal su. Repors of sais wide kil sso sugges cclogia!
Tk to vi eceprs,

76 Camivorous Mammals
Resulsof the food chain model for tres feing carmivarous mammals sch ste red fox
oatdue vo mec. Pui, andwichoofluoromehane. is ris is asociaed
oeonamisats i de sf anor i small mammal ss. Reporsof historical wilde Kills
io sugges ecological ik fo mammalian eee.

77 Piivorous Mammals
Ress ofthe food chin model for iscivrous mammal sucha he mink indi penal isk
mts Borde nd icloreuaromthane, This rk is sociated with hese conaminis

andor i tah ase. Reporsof historical wile Kil sso sugges ological ik 0
mammalian recep.

8 Omnivoraus Mammals - ———
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Resuls ofthe food chain melfor amnivrous mammals sch sth aco indicate poenil isk
- it to meal, Nuance, nd wichorooromethane, Thi is s ssocsed with hese Conaminens
z ne soi anclor i sh tse. Reportof torical wide Kill alo sess ccogicl rokmammalian receptor.

75 Inseciverous Mammals
Resuls of he food chain model for sectivrous mammals such 1 he shoal shvew indice
paenil rik dse to meals, fuorde, ind wiclorofleromeane. Ths rik ts ssocaed with bce
Conaminsns in hesoil andlor in carhworm sue. Physiological normale, pesfcllyhe oath
Souenre ofhe shrews taken on sie,ater suggest ecologial ris. In adifionto tedees povenial
{isk fo the shrews, someof hese tnimals had high concentrations of meals nd fluoride n hie
isis. Tis could presen roles 1 rganims ha eed an shrews snd oh small mammals on
he site du 1o diary toxery. Repors of irc wilde ls 50 suggest scologial isk 0

: mammalian recepon
70 Hesbivorous Mammals

Resuls of the food chan model fo herbivorous mammals such 3 the meadow vol indice 3
renal sk det eal, fuorde, and ichlorofloromethane. Thi sk is asociied with these
Comaminans inthe soil andor i plant tissue. In addition othe direc potential ris fo the voles,
Someofthese animals ha igh concentrationsofmetals snd lurid i thei sss. This could
ese proiems organs hat fed on voles nd her small mammals on te ste due 1 dear
oxic. Repors of istrial wilde kills also suggest ecologies riskto mammalian recepors.

£0 SUMMARY
During the past several vers, frmer who grazs is carl along the reach ofDry Re Creek, as repored
severe sonarmals i i herd. These abnormalities have included an creased incidence of silbors caves,
Dinaness in newborn. and aul caste, eae behavior, sfnss of ait in adulkcale, moma! poste
morled ce, nd igh morality rt cross sll ge elses ofhis herd. In adiion 0 problems wih is er,
{he Famer and hrs ave als reported numerous ah kis in Dry Run, and wilde ils (c. Gee) for
nial inking from Dry Rn, Th eslsofi risk assessment support is serio tatTufom he
Dy Run Creek lndfl may be having adverse fects onthe eclogcl communes tht bab he old eld,
iduaus forts, meadow, seam, 3nd parian Babias ha are present on he st. These affcs may be
elated to enriched level of metals, Nuorde, and wiehlrofluoramethane hat spat to be resalant of te
Tani rng. ASminimum, th symptoms manifest by the hed sr characteofuaic oxi, and
Consent with te conclusions ofthe risk sessment. In sion othe compounds th were suid n tis
ik essen, numerous ies compounds wer present in Dry Run special hose iencfied a TICs or
Tenaively lend Compounds in he BNA scan) hat could nobesccurely denied. These compounds
may alo present ret he syste, nceaily mefurther ivestgaion. The DuPont andl htdns

- {oto Dy Run f the only sppaent sore ofichorauromedhan in sal adjacent to the ream.
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