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Atlantic Richfield Compeny currently operates oil and gas production facilities )
at the Swanson River Field, which occupies 14 square miles on fedesrsl leases in ! )
the Kenai National Wildlife Refuge. The lease is administered by the Bureau of 1 '.‘ﬂ"
Land Management, which is responsible for overgeeing all &rilling and

production activities. Tha U.S. Fish and Wildlife Service (Service) ;
administers the use, conservation, and protection of the land and the
environmental and biological resources within the Refyge.

History of Swanson River Field

The Swanson River 0il Field, located in the Kenai National Wildlife Refuge '
sbout 50 miles southwest of Anchorage, was operated by Chevron USA '
Incorporated, Chevron Incorperated opena‘d the field in 1957 and have operated 1
through October 1986. The Atlantic Richfield Company has cperated the oil

fisld since 1987.
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The Swanson River Fisld includes an administration office and shop buildings, ‘a R
compressor plant complex, 32 producing oil wells, 7 tank settings Por oil and :

gas collaction and trensfer operations, pipelines, gas injection facilities,
water wells, sand and gravel borrow aress, employee reaidences, and
approximately 25 miles of unpaved roads.
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Public vehicular eatry to the Swanson Rggg Field ig restrictad. Public eccess
by foot within the lesse boundsries 18 autBor{zad But dse’ of 'the tdadm for foot
eccess is prohibited. Workers on the fecility have free access to ell aress
within the unit boundary.

Summery of Existing Anelytical Data )

The Service on July 22, 1984, collected a series of preliminary scil samples.
Analysis in lete December 1984 disclosed polychlorinated biphenyls, certain
trace or heavy metals, and DDT. Subsequent sempling and analyses by the
Environmental Protsction Agency and Chevron confirmed the presence of I
polychlorineted biphenyls. DDT enalysis, however, was inconclugive. JP !
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Background of Polychlorinated Eiphenyl Contamination . A
. . P ;
Long before their hagards were known, polychlorinated biphenyls have basn used 5 ”‘ .

at the Swenson River Field as a componsnt of electrical transformer fluids and

a5 & heat tranafer, Fluid.pediup. in,th PEPRane Fecovery system, Which 1S .y guewcriowrediif)
located at the compressor plamnt. - ’ NS R
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Beglnning in 1962. en Aroclor 1248 heat transfer 0il medium wes used in the
propang recovery unit's procees heat system. A Jenuary 1972 explosion at the
compressor plant resultad in a release of an undetermined quantity of heat
transfer oil. Because the ground sround the plant was frozen and snow=covared
at the time of the explosion, it is believed that if there was release, most of
the oil discharged was contained in snow and surface soils near the scene.
Based upon a review of the operaticnal procedures at the time, it is believed
that the contaminated snow and soil wis deposited into the SCU 14-3 sump.
R L . <A | Ot R TS [

When the process heat transfer system was brought back into gervice following
the explosion, Therminol FR-1 (Arveler 1242) was used. In 1976 or 1977, this
fluid was replaced with Therminol 66, which does not contain polychlorinated
biphenyl. After testing in 1982 identified residual contamination of 381 ppm
Aroclor 1242 in the Therninol 66, the system was drained and flushed. The
drained fluids frow this change—out were shipped to a dasignated

bip AL SRSk Spe sl PaRsen b, » Leg e,

e systom.

than 1 ppm polychlorinated biphenyl is in thi

During 1971, w sump was established at SCU 14-3 to serve as a central receiving
site for oil-contaminated soils from routine production sctivitias. This sump
is locatad epproximately one mile from the compressor plant, It is thus likely
that polychlorinated biphenyl contsminaticon at SCU 14-3 resulted from the
clesnup of contaminated show and gravel from the 1972 coupressor plant
explosion. This econclusion is further supportad by the identification of
Aroclor 1288 as the polychlerinated biphenyls mixture of concern in preliminary
sample snalyses. Aroclor 1248 was only used at the facility prior to the
explosion at the compressor plant (1962-1972). It should be noted that
polychlorinated biphenyls were not recognized as a hazardous substance until
passage of the Toxic Substances Control Act in 1976.

During 1983 snd 1984, oily sand end gravel from SCU 14-3 were used for dust
suppression and rosd peintenanca en spproximatoly two miles of roed within the

‘Svansdn: River Field, -Permits to-use this: naterisl were cbtained from “the- “THT

»
E

Alagka Departmant of Envircnmental Conservation for the year 1983 and 1084,
The Service subsequently approved the use of the material for the road system,
None of the principles associsted with Chevron, the Service or the Aleogka
Department of Environmental Conservation had any knowledge that the material
was contsmingted with pelychlorinated biphenyla. ‘

At the request of the Regienel Eavironmentsl Coordinator, soil samples wore
collédted in July 1984 GRA SUbABGUEAETy WARTGSAt % THO: Sent1aars Bitomn
laboratory in Maryland. As soon as the results beceme known in February 1965,
the Regional notified the oil industry, Environmental Protectionm Agency, Bureau
of Lend Management and the Alaska Department of Environmental Consarvation.
Chevron (the oil field cperator at the time) and the Environmgntal Protection
Agency aach collected snd eplit samples from the aress pravicusly sampled.
Analysis results corrcborated the Service's earlier findings. Since these
initial preliminary findings, polychlorinated biphenyls have been found.
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1. Material at Sump SCU 14-3

Samples collected from the material stockpiled at SCU 14-3 range from
10 to 34 ppm polychlorinated biphenyl. Available information

B« oo i A8 i cabea that palychipzipa. ! wmﬁm%ﬂfmxmh b
) epogited here. !

1972 incident was most likel;

2. Patking Lot Wast of M'ge_saqr Buildg;.

One split sample collected by the Eanvironmental Protesction Agency in
the parking lot west of the compressor bullding and analyzed for
Chevron was reported to contain near 5,800 ppm polychlorinated
biphenyls.

3. BRo Othar Parking Areas

A soil sample collected near ths junction of the compressor station
access rosd with the main road to the compressor ranged above 57 ppm
polychlorinated biphenyl. Chevron subsequantly sampled a number of L

A. ,
l " au-.- . . "- e . .o ;
According to che Order, primary cbjectives of the Interim Mitigation Plan 5
inelude:
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12 ppm polychlorinated biphenyl. including the SCU 14-3 sump and
stockpile; and
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road aceas, collecting surface and subsurface (3 to 4 inch depth) u

samples in each location. The analytical results showad that levals : ; -

L AR PR --of-ppz.yehlmmﬂéﬂ.gbmhqylﬂwrswgqe sapples were consist quig‘
desper then 4 inches. Averngs dépth of polyychlorinated biphenyls has™ i1 §

been found to be 12 inches. Soil contamination on some portions of .

the road range near two feeb. ' |
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. Polychlor t.ed.bipherg' 1 89 ﬁs m the g%g have bg&, found to ' '
e Y ué’%‘.%ﬁ?‘*‘" ; B e P Wb e vt A=Y - L i ,nnﬁﬂ*

- :i

i
ORDER BY CONSENT -4~.| £
_ 1]

On August 6, 1985, Chevron became a signatory to an Order by Consent [

administersd by the Service in coordination with the Bureau of Land Management i

and the Alaska Department of Environmental Censervation and in consultation i
with the Environmental Protection Agency. Its provisions include a requirenent 'r
to submit an interim Mitigation Plen for approval hy the Sarvice ‘arid the Alsska’ w
Deparenent of Environmental Conservation by September 5, 1985, sea attachment -
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©  Preventing contaminants from migrating into surrounding soil or coming i
into contact with surfaca or groundwaters. i

Measures identified to achieve these objectives were to be implemgnted no latar ’ i
than Deceaber 31, 1985.

Additional objectives addressed in this ,;ntorin Mitigation Plan inslude: ¢ j
o Limiting potential for the public ar{;d for wildlife to come into direct , )
-y, Somtact, vith the, contamipeted erea (In afdition to fencing alveadysdir-jpvs.

" place at SCUf d18-3 gump ‘and stotkpile area): 1&‘ 6

B g -—-:-h-..-":: == -
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o Inplenenting interim measures thet will be téchnically feasible and i 1
environmentally compatible with final mitigation and restoratien ;]
activities; and T |

o -0 Selecting interim mitigation options that could be 1
- R S T ¥ e irapbima d il Aot i o
those posed by seasonal limitations.

s

mplesented within | 5
et il et 1w 5 | o4k
i |

SITE IDENTIFICATION

Geciogy
The lowlands are formed by a tertiary rock formetion coverad by glacial

deposits. The glacial moraine and outwesh material covering the bedrock ig ' i"‘
thick and unconsolidated. The tertiary formation, collectively known as the ] ;
Kenai Group, is mostly siltstons, fine sandstcne and shale, with some : l

. petroleum~bsaring sandstone and conglomerste end locally abundant coal beds. ! Y
Climate _ P

“ the” el Enfatn- ontia" Rakas PaitsaiE st tehdactefized a’.i"‘iuhgi'ctié. ‘with’ N
tesperatures rarely rising aboue 80°F or falling below ~30F. The average
anoual temperature on the Refuge is 33.2°P. Anmual precipitation iz
appraximataly 19 inghgg, The langest amount fall in lste sutmer and sutuan, - ;
the smallest in February and March. - o

Water Resgwrces .
S HL v PR U LR F L R SRR ST -:-;-:--.n;'—‘u,a_h:‘rm-u-m... B T Y el = TN e

The Kenai National Wildlife Refuge containz a large nuzber of streasmg and

lakes. The shallower lakes (less than 15 feet deep) are frozen Prom Novembar

to May and are generally unsuitable for sustaining a figh population hecause L "

they are depleted of oxygen by the end of wintex. During the sumser, the .

oxygen content of both lakes and streans iz generally high, with water

temperatures rarely excseding 68°F. The dissclved mineral centent of thase

waters i3 generally Iow, with a pH thet is neutral to slightly aecidic. Organde

tanning lesching from decomposing vegetation stain some surface water bodies. 4
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Lake snd stream beds are usually composed of ssnds and gravels., The principal
dreinagewsy in the field is the Swanson River, which meanders westward acrass
she site, to Cook Inlet. The largest lake, Hungry Laks, 1ies close (several
hundred feet) southwest of the contaminated road system proximate to tha
"gdministrative site."

River Field, Water well drilling logs indicate that groundwater is generally
found at depths of 30 to 40 feet. However, water used Por industrial and
donestic purpese is withdrawn from desper -aquifers,

Vegstation

The Swenson River Field is dominuted by ponds, lekes, peatlands and bogs. A
larga fire in 1969 was followed Dy growth of dense thickets of aspen, aldar,
willow end birch throughout much of the field. Wetlands in the field can be
charactarized as three principal types:

.Y Seasonally-flooded, persistent, emergent marshes usually pceurring on
the floodplain of small streams and creeks of the ared. Standing
water from stream overflow is present for one month during growing
season. Dominant plents include sedges and bluejoint.

- N PN - R P - v w i ]

o  Seasonally !

mixture of scrub black spruce and emergent covertypes. Energent

vegetation ccqurs in areas corresponding to historie river channels.

-] Continucusly saturated bog with 30 percent or mare of the canopy
censisting of braod-leaved deciducus gshtubs. Dominant shrubs include
dwarf birch, bog blueberry, mountain cranberry, Labrador tes.,
jeatherleaf, cloudberry, cranberty, boj rosémary, #nd sweet gale. -:

ac Vel

At lesst 199 species of amphibiang, dirds, and pammals are permansnt o
seasonally residents or casual visitors on ths Refugs. No threatened eor
endangered species are presant. The stream end leke habitats with their
‘populatiens of swlmen, trout, snd char are considerad very important resources
of the Refuge. Decause of its genetic vigor, & strain of rainbow trout that
originates in the Swanson River is used for statewide stocking by the Alaskd
Department of Fish and Ganme. The Swanson Rives Field is part of the natural
broeding and feeding range of the Kenai moose.
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flooded ereas on floodplains end in drainageways that a.;'e a2
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SAMPLING PLAN OBJECTIVES AND GUIDELINES
As stated in the Order by Consent. the Sampling Plan must meet the following )
objJectives: !

-] Idantify those areas within the Swanson River Fleld where remedial i o
action is required; and

0 Assess the impact, L{f any. that the contanmants of concern have had
. on f:t.sn L9R, m‘.].dl:f.ﬁs F'l,n %Wm RS g

Fleld quslity assurﬂnce/qua.l:r.ty control procadures includa the rollowing'.

©  Duplicate, split, background and blank sample’ collection; . t
; r
. Sample container quality control; - ' ! ]

&
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o Sampling sguipment decontanination:

o Field documentatien protocols, ineluding the Environmental Protection
Agency approved chain-of-custody during collection, packaging,
shipment, end storsge of all samples; and

gl e x| AR < oagt # S eI ot e s B AR AR i y;

o Archiving of soil, 'seﬁi:érnt and wate'; sample spll‘%':tby-

provide beckup in case of breakags ox loss.
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To assure thai acceptable internal guality assurence/quality control standards l
were followed, only Service epproved labs were chosen to perform the snelyses, 1
For biologicel tissue ssmplas, only labs under contract to the Service ware
used. The Environmental Protectien Agency Laboratory Progran, with performance
criteria designed to provida defensible data for Environmental Protection
Agency anforcepent activities, were utilized for anelyses of soil, sediment and
water samplee. In addition, 4ll data was raviewed by the Service chemist end
the Ecology and Environment Inc., chemists (contracted by Chevron USA).
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v The. Orddt specifiedpagpling:of:acil «.Bedigent, .waten:.and blota for both -
on-site and background lceations on the Rafuge ke collectad and mnalyzed.
Swanson River Field was divided into 12 areas for the purpose of mensging ;
sample collaection activities.. In addition, 2 background location was i |
identified by the Service. .

Polychlorinated Biphenyls ' ; .
: : -.#

e

v g emed “dn provioul Sampling’ resultd; polytHlciinated vIfliényls nave been - -« |

jdentified as the primary contaminant of concern at the Swanson River Field, i

Initial soil samples contained polychlorinated biphenyl concentrations ranging . i

from 0-170 ppm. Araclor 1248 end 1242 were identified as the polychlorinated ; P
bivhenyl mixtures prasent. i
|

DDT and Metabolites

Low levels of DDT were jdentified in the samples collected previously by the -
Service on July 22, 198l4. Metabolites expected to be found in association with

DDT, howaver, wers not detected in the Service samples. The absence of thase , ¥
compounds (4.e., DDD and DDE) indicates thac the presence of DDT at levels _ g
sbove backszround were questsmh. Samples collected at theisme location and T
analyzed by .the Environmgntal Protection Agemcy mw yielded - ; Ak
ineonclusive results for DOT. 'E’uhgﬁrdﬂ'ﬁns' of DM hdEdiivdd in prélifiinary " Y ‘.‘lr
ssmplas range from 0-700 ppb. : .
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Metals y

The Order by Consent specifies the following metals be analyzed: y
o Arsenic l 0 Cadnium : :
o dhrol.-l.m ] Copper 1 ,;;
° Lead T Lo uercm ;7 x
o Nickel . | ‘o Zinc ,F 311 ;'

DIOXIN. .0 . b gy, g bt . LA FPLEY - SRS AT R I

The inclusioen of 2,3,7,8-tetrachloradibenzo-p~dioxin (2,3,7.8~1CDD)" dnd
2,3.6,7-tetrachlorodibenzofuran (2,3,6,7-TCOF) as “Contamingnts of Concern” was
based on the Service's concern that during the explosion of the conpresgor
plant in 1972, the Aroclor 1248 mauy have undergons a “rearrangement” Tesulting
in the formation of 2,3,7,8-TCDD and 2,3,6,7~TCDF. :

_..__?_______ _& :

o ——y

During:the excavation:sctivitiesi-anbund sl PoundstiviiFief- thovThiittod- Hoater™
Building and Compressor Plant Buildings A end B, a black resi was

encountered in conjunction with high polychlorinated biphenyls concentratiocne.

On August 10, 1987, excavation activities were stopped arcund the building i 21 3
foundations and soll samples were collgcted and analyzed for polyehlerinated

g -
- e

P ol .
-

dibenzo-p-dioxin and polychlorinated dibenzofurans. [
tical Reguleg .
ik

The laboretory results confirmed thé presence of polychlorinated dibenzofurnans
in concentrations renging between 0.3 ppb and 1,020 ppb. These pelychloringtad . ',
dibenzofurans include the 2, 3, 7, 8 isomer (which is included in the A

tetrachloro dibenzofuran group) in concentrations less than 14l ppb (one

concentrations ranging between 8,000 ppm &nd 220,000 ppu at these loeations. : 5
ooy b FE RPN S .‘l.ﬁl--. i '.H""‘ Pt e Nt Tt 'W’Fﬁ‘w*#%

RISK ASSESSMENT A

The purpose of the risk assessment was to identify an appropriate clean-up ! ‘E

level for polychlorinated biphenyl contaminated at the Swanson River Fiald
which would sssure the continued integrity of wildlife populations present in
Ehg.ares. ;. This. 0laaR URalSd ARG S0 AR SNGLUGMOREE P oben bAa L. otinmets- | . ..
risks which would be posed to terrestrial and aquatic blological rescurces '
following mitigation activities at the site.

B

" H !

'

-

;

o4

¥
: 1]
i i 3

I
s B

L]

I . A Wik P :::.'.'.-;'.F-.,o_*"llﬁ-u:'-'.':" L PP é ‘l L.,




Biological Samples i 4“

Polychloniriited biphenyl “concétrations i bislogicel saiples dollécted in & gt
November and December 1985 range from non-detectable to a maximum total i

concentration of 0.90 ppw of Arcclors 1248, 1254 and 1260 in a whole-body ta
composite of shrews collected near the compressor plant.

A risk ssgessment was prepared by Ecology and Ehvironment Inc.. and the .
Univereity of Arkansas in April 1986 to evaluate the potential risk to i
‘terdastrial -and -Aduatic- bividgiealresouraia foen she pelychiorinatied Diphenyl: .. b o .}q
contamipation at the Swanson River Field. The properties and environzenteal ' 1i
fate of polychlorinated biphenyls on vertebrate specias, including fish, j
¥

memmals, birds and domestic animals.

The Service also concluded that tha bicconcentration factor for plants; the

dietary inteke of small mammals in the wild; the habitat ratige for small )
mamzals in the area; incidentel soil ingestion as s percentage of daily food : :
intake; snd the oral bioavailability of polychlorinated biphenyls in soil and ; I3
plants were mejor consideratiens for claaning of polychlorinated biphenyls from 4
the affected ares, By a series of calculaticons, the Service determined the ¥
level of polychlorinated biphenyls necessacy to effact the red-back vole was ] '
between 3.8 and 11.9 pom. A lavel of 12 ppn was found acceptable by industry.
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A preliminafy Feasibility” Stody- wal' ptépaied By ithé cil industry to evaluaké ' #r 3
nupercus remedial alternatives potentially applicable to the polychlorinated - T
biphenyl cleanup at Swenson River Fleld. Of 70 technologies initially
identified, 11 were eelected for additionsl evaluation based on technical
Peasibility. Additionel evaluation criteria applied to these 11 gltarnatives .
ineluded permitting snd policy issuss, eavirenmentsl protection, future :
ligbility, scheduling concerns, and ie.os'.z. Based on this uman#:z proc:;s. gix
.. Teppdinl.alternatives very, selec . Mmé idergvion, . Five of thegs.
options invoived wricu%—sitem%uaﬁinf ‘331’1:%: ogias tiﬂﬂ%‘ e ;?'x’ﬁ“h"" *
alternative identified was off-site landfilling in a permitted facility, No
pernitted hezardous substance waste disposal site exists in Alaska.

f=r aiw st

v

—
.

- -
-: muates

In order for @ polychlorinated biphenyl treatment unit to function at the site,
the following criteris must exist:

1. moblle,
2. treat the soil on-site, '
3. permitted by the Environmental Protection Agency. |
4, handla large quantities. {cubic yards) of ssnd matarial including k \; r
cepability to reduce stones to trsmtment size, and ; Ty
5. #it in en eateblished, leyou werk: area. : T |
' !
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M tion : !

An extension of one year to the original deadline of December 31, 1986, as
established in the Order by Consent for the mitigation of polychlorinated : .
biphenyls contaminetion exceeding 12 ppm, was granted July 25, 1986. This i
extension was necessary to &llow Chevron and now Atlentic Richfield Company ]
tine to permit, congtruct, and mebilize sn on-site soil treatment facility. L
Due to the greater amount of scil removed (nearly three times initial

caleulations) and stockpiled, & second extension was granted indugtry November '
13, 1987, for on additional year or until December 31, 1988, to remove and ,
treat the contaminated soils. - : t

Present Status ‘
' The Service is. currenflypajting for Aklaitic. Richfield: to notify: them of the: -

2k

selected treatment process and the’ time schedule for work im 1988.
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Attachment A
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United States Department of the Interior
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1011 E. TUDOR RD.
ANCHORAGE, ALASKA 99505

IN HEFLY REFEI Ta:

- ORDER BY COMSENT - . b
MITIGATION PLAN - SWANSON RIVER OIL FIELD f
KENAT NATIONAL WILOLIFE REFUGE —_—

Ay

Eiayron’ USA Ine., Swanson River Fiaia Unft Gdaratar, here and after
referred to as the Respondent, hereby agrees to fully campiy with lnd
+ expcute,this. ORDER-BY CONSENTw:- -« v gpomm, sl - 300 e in

The U.S. Fish and Wildlife Service will administar this QROER in '
coordination with the Bureau of Land Management and the Alaska Department : !
of Environmental Conservation, and n consultatian with the Environmental SE
Protection Agency, pursuant to: { b

1. Pertinent regulations of the United States Fish and H‘[‘I il1fe ¢ S Y|

- {FWS)-and Buredu'o¥ Land- MEndgeant ~(BtHy (g tﬁl‘%} ﬁﬁ " = QaH'
3160), the Unit Agresement for the Davelopment lnd Opnrat1on of the !
Swanson River Unit Area No. 14-08-001-2969 (1956), Tease terms and
conditions, Special Use Permits, and the iutnur'tties thereynder;

- .
..-:._. - -

2, State of Alaska Department of Environmental Conservation {ADEC), -
Alaska Administrative Code (AAC), 18 AAC 75.010(a), and the Alaska : o
Statutes AS 48.03.100, AS 45.03.302, AS 46.03.710, AS 46.03.740, and : h
AS 46,03,850; .

3. Publfc Law 96-487 Alaska National Interest Landd Consarvation Act 1
(ANILCA) Title III - National Wild1ife Refuge System, Section K
303(4)(A){(B) and T‘Itle ¥II - Kat1onal Iﬂ‘ldarmss Preservation syswu, ! : I

]

Section 702{7); :

Rl

4. Comprehensive Environmental Response. I:ompensat-tan and Lianﬂt:y Act
oo QF JORO-{EEBRCLA)S: + « iy roons by wmn o el s

§. Federal Water Pollution Control Act (FWPCA), -as amended; and
6. All other applicadble State and Federal laws.
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