A REMEDY DECISION FOR THE FORMER BP CASPER REFINERY

SODA LAKE AREA

Wyoming Department of Environmental Quality

FINAL
January 10, 2002

Final January 10, 2002 1



1 ACRONYMS AND GLOSSARY ...ttt ittt tiiitneennennns 8

0 . N0 1) 11 1 1 P 8
1.2 Glossary of Environmental and Relevant Terms ...................... 9
2 INTRODUCTION ..ttt ittt iitttenneennsteensesnssennsans 12
21 Parties .. ..o iit i i i it i ittt 12
2.2 Property Description ..........ciiiiiiiiiiiiiineeenenonnnnnnnnns 12
23 Corrective Action Background ............cciiiiiiiiiiiiinnnnnns 13
2.4 Scope and Objectives of Remedy Decision#3 ..............cccvvuun.. 13
2.5 Document Organization ..........coiiiiiiiiiiereeeessssssssonnns 13
2.6 Remedy Decision #3 Process .........cciiietiiiiinnneencnnnnnnnns 13
2.7 Reopener and Termination ...........cciuittiiiiiinerrnennnnneans 14
3 WYOMING VOLUNTARY REMEDIATION PROGRAM (WVRP) .......... 14
3.1  Eligibility and Public Participation ............. ... i, 14
3.2  Preliminary Remediation Agreement ..............cciiiiiieeninnnn. 15
33 RemedyDecision ..........ciiitiiiiiiiiiiiiiiiiiitiiiiiiiaeeaas 15
4 SITE BACKGROUND ...t iiiiiiiiiiiiiiiiitteiiereneeenacsenncenans 15
4.1 Operational History .........citiiiiiiiiiiiiiiinniieeennnnneans 15
4.2 Regulatory History . ...ttt eieeennnnnens 16
4.3  Development of Relevant Standards ................civiiiiinann. 17
4.3.1 Process for Developing Constituents of Interest (COIs) .......... 17
4.3.2 Process for Developing Constituents of Concern (COCs) ......... 18
4.3.2.1 Human Health COCs .......... ..., 18
4.3.2.2 Ecological COCs ........cciiiiiiiiiiiinnnnnns 19
433 RBRGSTOrCOCS ... viiiiiiiiiiiiiiiiittineeenaesenneenns 19
4.4 Environmental Conditions . ..........oiiiiiiiiiiiiiiiiiieennenns 20
4.4.1 EnvironmentalSetting ...........cciiiiiiiiiiiiiiinnnnnns 20
44.1.1 Climate . .....oiiiiiiiiiiiiiiiieinnneennneenns 20
4.4.1.2 Topography ....... ..ottt 21

4.4.1.3 Physiographic Setting of the Main Lake and the Inlet
Basin........oiiiiiiiiiii i i i 21
44.1.4 Geology ...ttt i i i i i i 21
4.4.1.5 Hydrogeology .......ccovietiiiiiiniiiiennnnnns 21
4.4.1.6 Physical Hazards ............coiiitiiinnnnnn, 23
4.4.2 Summary of Environmental Investigations .................... 23
4.4.3 Sourcesof Contamination .............ciiiiitiiinnnneenns 24
4.4.3.1 InletBasin .........coiitiiiiiiiiiiiiinnnnn, 25
4.4.3.2 Caustic Disposal Area (CDA) ...........ovvnnn. 25
4.4.3.3 Soda Lake Pipeline ................ciiiinnnn. 25
4.4.3.4 Northwest Drainage Area ...............c000unn 25
4.4.4 Nature and Extent of Contamination ........................ 25
4.4.4.1 Groundwater .........cciiiiiiiiiiiiiiiaeeann 25
4.44.2 Soil .t i e e, 26
4.4.4.3 Surface Water .........coiiiiiiiiiiiiinennns 28

Final January 10, 2002 2



4.4.4.4 Sediment and Porewater .........cccovtieeneenn. 29

4.4.4.5 Ambient Air ... .ottt it i i 31
4.4.4.6 Biota ..ot i i e 31
4.4.5 Summaryof Data Adequacy ...........ccviiiiiiiiiinennnn 31
5 SUMMARY OF SITERISKS . ..ot i ittt it tiineeenas 32
5.1 Human Health Risk Assessment Summary .........ccoovvvvveeenennns 33
5.1.1 Development of COCS .......ciiiiiiiiiiiinnnnnnnnnnnnnns 33
5.1.2 Exposure Pathways .........cciiiiiiiiiiiiiiiinnnnnnnnnnns 33
5.1.3 Potential Receptors .........coiiiiiiiiiiiiinnnnnnnnnnnnnns 34
514 TOXICItY +vvvvinitiiiinneiieennneeeesssenassssssnnasssss 34
5.1.5 Determination and Summary of Site Risks .................... 34
5.1.5.1 N 1) | P 35
5.1.5.2 Groundwater .........cciiiiiiiiiiiiiiiieenan 36
5.1.5.3 Sediment ...........cciiiiiiiiiiiiinneennnns 37
5.1.54 Surface Water .......... .o iiiiiiiiiinnn. 38
5.1.5.5 Fish Tissue Evaluation.................... ..., 38
5.1.5.6 Waterfowl Evaluation ................... ... ... 38
5.1.5.7 Air Evaluation .............. . o ittt 38
5.2 Ecological Risk Evaluation Result ................ .. coiiiiiiinnn. 39
5.2.1 Main Lake Weight-of-Evidence Evaluations . .................. 40
5.2.1.1 Aquatic Invertebrate Population (surface water
EXPOSUIE) . ovvvvvvennnnsssssonnsssssssnnnssss 40
5.2.1.2 Benthic and Epibenthic Organisms (exposed to
sediment and sediment pore water) .............. 40
5.2.1.3 Submerged or Emergent Aquatic Vegetation (exposed
tosediment) .........0iiiiiiiiiiitriiininnann 41
5.2.14 Benthic Fish (exposed to sediment and surface water) 41
5.2.1.5 Amphibians (exposed through the food web and directly
to sediment and surface water) .................. 41
5.2.1.6 Herbivorous Birds (exposed through the food web and
directly to sediment and surface water) ........... 42
5.2.1.7 Insectivorous Birds (exposed through the food web and
directly to sediment and surface water) ........... 42
5.2.1.8 Piscivorous Birds ............ . ittt 42
5.2.1.9 Piscivorous Mammals .................. ...t 43
5.3 Baseline and Long-term Risks Associated with Selenium .............. 43
5.4  Alternative-specific Residual Risks ............... ... i, 44
6 REMEDY EVALUATION CRITERIA ...... ...t iiiiiiiiiiiiiiennnes 44
6.1 Threshold Criteria ..........cciititiiiiiiiiiiiiiieeneeenneeenneens 44
6.1.1 Protection of Human Health and the Environment .............. 45
6.1.2 Comply with Applicable Standards ............... ..o, 45
6.1.3 Control Sources ........ceiiiiiiiiiiiiieienieeenacenneennns 46
6.1.4 Comply with Applicable Standards for Waste Management ....... 46
6.2 Remedial Objectives ........ccitiiiiiiiiiiiiiiinnennoonnnnnnans 46

Final January 10, 2002 3



6.3 Balancing Criteria..........coiiittiiiiiiiiiitiirnnneeeeeennnnnnans
6.3.1 Long-Term Effectiveness and Reliability ......................

6.3.2 Reduction in the Toxicity, Mobility or Volume of Contaminants ...

6.3.3 Short-Term Effectiveness ...........cciiiiiiiiiiiiiiinnenns

6.3.4 Impacts Due to Remedy Implementation ......................

6.3.5 Practicable Capabilities ........... ...ttt

6.3.6 Future Land Use/Use Restrictions ..............ccciiiiieenn.

6.3.7 Nature and Complexity of Contaminant Releases ...............

6.3.8 Costof Remedy .......coiiiiiiiiiiiiiiiininnnnennnnnnnnnnns

7 REMEDIAL ALTERNATIVES ... ittt ittt
7.1 Main Lake and Northwest Drainage Area ...........cccivviivnennns
7.2 SodaPipeline ..........uiuiiiiiiiiiiiiiiiiiiiitinooonnnnnnnnns
7.3 Site Wide Groundwater ......... ...ttt eennnns
7.4  Inlet Basin Waste Unit Removal Action ................. . ccviuenn.
7.5 CausticDisposal Area ..........cciiiiiiitiiiiiiinetieeennnnnnans
8 SELECTED REMEDY ... iiiiiiiiiiiiiiiiiiiiiiittenteennesnnncenans
8.1 Corrective Action Management Unit .............. ...,
8.2 Inlet Basin Sediment Removal Action ............ ..ottt
8.2.1 Description of Removal Action............cciiiiiiiiiinnnnn.
8.2.1.1 Temporary Dewatering - Pumping Resumes .......

8.2.1.2 Permanent Dewatering - Pumping Not Resumed.. ..

8.2.2 Evaluation of the Selected Remedy ................ ...,

8.2.3 Contingencies ........couetiiiiiiiereeeennnsessssnnnsssns

824 Required WorkPlans ........ ... tiiiiiiiiiiiiinnnnnnnns

8.3 Caustic Disposal Area Removal Action ............ciiiiiiiennn,
8.3.1 Description of Removal Action............. .o,

8.3.2 Evaluation of the Selected Remedy ....................citn.

83.3 Required WorkPlans ..........cciiiiiiiiiiiiiiiiiinnnenns

8.4 Other Units withinthe RD#3 Area ............ciiiiiiiiiiiiinnenn.
8.5 Removal/Remedial Standards and Objectives .............cc0vvunnn.
8.5.1 TerrestrialUseCriteria ...........cciiiiiiiiiiiiinnneanns

85.2 AquaticUseCriteria .........cciiiutiiiiiinnerrennnnnneans

8.6 PointsofCompliance ...........ciiiiiiitiiiiiiiiniieeennnnneans
87 AnnualReporting ...........cciitiiiiiiiiiiiiiieieiiernnncennnnns
8.8 Five Year Review . ... ...ttt iiiiiinnieieeennnnnnns
9 INSTITUTIONAL CONTROLS . . .ot ittt it inaeenn
9.1 CAMU i i it ittt ittt itnatennseenassnnseanans
9.2 Soda Lake Area (Excluding the CAMU) .......ciiiiiiiiiiiinnnnnns
9.2.1 No Institutional Controls Required ................c0iiuunn..

9.2.2 Contingent Institutional Controls .................ciiuuun..

9.3 Alternate Institutional Controls . .............. o ittt

Final January 10, 2002 4



10 PERFORMANCE CRITERIA AND PERFORMANCE MONITORING OF

THE SELECTED REMEDY ... .. .iiittiiiiiiiiiiiiiieiitrenncennnenns 61
10.1 Performance Criteria and Performance Monitoring Goals ............. 61
10.1.1 Verifying Location .......... ..ottt eeennnns 61

10.1.2 Confirmation of Design Parameters....................coo... 62

10.1.3 Extentof Removal......... ..o iiiiiiiiiiiiiiiiiieennnns 62

10.1.4 Remediation Time Period ............... .o, 62

10.2 Dewatering of Inlet Basin Sediments .................ccviiiinnn. 62
10.2.1 Temporary Dewatering Option ............cciiiiirreennnns 62
10.2.1.1 Performance Objectives...............covvue.. 62

10.2.1.2 Performance Criteria and Monitoring ............ 62

10.2.2 Permanent Dewatering Option .............coiiiiiiieinnnn. 63
10.2.2.1 Performance Objectives............coivvveennn 63

10.2.2.2 Performance Criteria and Monitoring ............ 63

10.3 Sediment Remedy for the Inlet Basin Sediments ..................... 64
10.3.1 Performance Objectives ..........ciiiiiiiiiiinineerennnnns 64

10.3.2 Performance Criteria and Monitoring . ..................00u.. 64

10.4 CausticDisposal Area .........cciiititiiiiiiiiiireennnnerecnnnns 66
10.4.1 Performance Objectives .........c.cciiiiiiiiiiinineeeennnns 66

10.4.2 Performance Criteria and Monitoring .................c0v... 66

11 OPERATION, MAINTENANCE AND MONITORING OF THE

SELECTED REMEDY .iiiitiitttitttieeeeeeeeeesoeesseesseessneannns 66
12 WORK PLANS AND SCHEDULE ... ittt ttiittiteteeeennesnnasnnansns 66
12.1 Master Work Planand Schedule .........ccitiitiitininiinenennenns 67
12,2  WoORK PIanS .« ittt ittt tteeeeeeeeeeoeeseasesosoensennennnnes 67
12.3 Reporting Schedule ........... .00ttt rennnns 67
13 REFERENCES ottt ittt ttieteeeeeseeonesssesssessssssssesnneens 67

Final January 10, 2002 5



LIST OF TABLES

Table

Table 4-1 Soda Lake RFI Analyte List and Reporting Limits

Table 4-2 Summary of Human Health COC

Table 4-3 Summary of Ecological COC

Table 4-4 Data Quality Objectives for Groundwater

Table 4-5 Data Quality Objectives for Soil

Table 4-6 Data Quality Objectives for Surface Water

Table 4-7 Data Quality Objectives for Sediments

Table 6-1 Evaluation of Remedial Objectives for Sediment, Alternative
Remedial Objective 1: Unrestricted Recreational Uses

Table 6-2 Evaluation of Remedial Objectives for Sediment, Alternative
Remedial Objective 2: Restricted Use—Unlimited Terrestrial and
Restricted Recreational Access

Table 6-3 Evaluation of Remedial Objectives for Soils and Sources, Alternative
Remedial Objective 1: Unrestricted Use

Table 6-4 Evaluation of Remedial Objectives for Soils and Sources, Alternative
Remedial Objective 2: Reuse Plan with Restrictions

Table 6-5 Evaluation of Remedial Objectives for Soils and Sources, Alternative

Remedial Objective 3: Open Space Use

Final January 10, 2002 6



LIST OF FIGURES

Figure

Figure 1-1
Figure 1-2

Figure 4-1
Figure 4-2

Figure 4-3
Figure 4-4

Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 5-1
Figure 5-2
Figure 5-3

Figure 8-1

Figure 8-2

Potential Source Locations at the Soda Lake Site
Soda Lake Inlet Basin Site Location Map

Site Geologic Map and Source Areas

Selection Process for Determining Human Health COC for Risk
Assessment

Additional COC Evaluation for Groundwater and Surface Water
Selection Process for Determining Ecological COC in Surface Water,
Sediment, and Pore Water

Selection Process for Determining Terrestrial Ecological COC for
Risk Assessment

Groundwater Contour Map of the Shallow Flow Component, April
3, 2001

Groundwater Contour Map of the Regional Flow Component Wells,
May 23, 2001

Soda Lake Exposure Areas

Site Conceptual Model for the Hypothetical Resident
Site Conceptual Model for Soda Lake Receptors
Soda Lake Area Ecological Food Web

Contour Elevations of Main lake Surface Water/Sediment Interface and
Inlet Basin Impacted Sediment/Native Material Interface

Area of Soil Requiring Remediation to Achieve Remedial Objectives:
Caustic Disposal Area

Final January 10, 2002 7



1 ACRONYMS AND GLOSSARY

1.1 Acronyms

amdl - above mean sealevel

ARAR- Applicable or Relevant and Appropriate Requirement
bgs - below ground surface

BTEX - benzene, toluene, ethylbenzene, and xylene
CAM U- corrective action management unit

CDA - Caudlic Disposal Area

CLI - cleanup level index

COC - condituent of concern

COl - constituent of interest

CMS - corrective measures study

CSM - conceptual ste model

CWA - Clean Water Act

DQO - data quality objective

DRO - diesdl-range organics

DWEL - drinking water equivalent level

gpd - gallons per day

HI - hazard index

HQ - hazard quotient

H,O - water

H.,S - hydrogen sulfide

IC - ingitutional controls

JPB - Amoco Reuse Agreement Joint Powers Board
L OAEC - lowest observable adverse effect concentration
log K,,, - water/octanol partition coefficient

LTU - land treatment unit

MCL - maximum contaminant leve

MNA - monitored naturd attenuation

mph - miles per hour

MTBE - methyl-tertiary butyl-ether

MWS - master work plan and schedule

NAPL - nonagueous-phase liquid

NOAA - Nationd Oceanic and Atmospheric Administration
NOAEC - no observable adverse effect concentration
OM&M - operation, maintenance, and monitoring
PAH - polycyclic aromatic hydrocarbon

PPBV - parts per hillion by volume

PPE - persona protective equipment

ppm - parts per million

POC - point of compliance

POTW - publically-owned treatment works

PQL - prectical quantitation limit

RA - remedial aternative

RBC - risk-based concentration

RBRG - risk-based remediation goal

RD - remedy decision

RCRA - Resource Conservation and Recovery Act, 42 U.S.C. 86901 ef seq.
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RFA - RCRA facility assessment

RH - RCRA facility investigation

RM - remedy mechanism

ROEMS - Remedid Option Evaluation and Management Scheme

QL - sample quantitation limit

SSL - soil screening level

SVOC - semivolatile organic compound

SWMU - solid waste management unit

TDS - total dissolved solids

TOC - total organic carbon

tPAH - totd PAH

TPH - tota petroleum hydrocarbons

TSD - Technica Support Document

UCA - Use Control Area as defined at Article 16 of the WEQA

UCL - upper confidence limit

UTL - upper threshold limit

ug/L - micrograms per liter (parts per billion)

U.S. EPA - United States Environmental Protection Agency

VOC - volatile organic compound

WEQA - Wyoming Environmental Quality Act; W.S. Title 35, Chapter 11

WVRP - Wyoming V oluntary Remediation Program (or “V oluntary Remediation of
Contaminated Sites,” Article 16 of the WEQA)

WDEQ - Wyoming Department of Environmental Quality

W.S. - Wyoming Statutes

1.2 Glossary of Environmental and Relevant Terms

Amoco Reuse Agreement Joint Powers Board (JPB) - a statutory joint powers board formed by
the City of Casper and Natrona County, Wyoming.

Appendix IX - thelist of hazardous waste constituents found in Appendix | X, Chapter 40, Part
264 of the Code of Federal Regulations, equivalent to Appendix H, Chapter 2, of the Wyoming
Hazardous Waste Rules and Regulations.

Caudic Disposd Area (CDA) - the Caustic Disposal Areais part of the Soda Lake Areaand isa
bermed, earthen impoundment of gpproximately 1,000 square feet located northeast of the Main
Lake. The CDA was originaly asource of soil for construction of the dike that separatesthe
Main Lake fromthe Inlet Basn. From 1960 to 1970, the CDA received spent caustic sodafrom
the former refinery caustic sweetening process unit and akylation unit.

Collaborative Process - the process under the Consent Decree “whereby [BP], WDEQ, and the
City/County shdl use best effortsto jointly develop technical approaches for the Work to be
performed...through discussion, meetings, and technical workshops.”

Consent Decree - the Consent Decree between WDEQ and BP and formally entered on
September 29, 1998, by the United States District Court for the District of Wyoming in Wilson, et
al. v. Amoco Corp., et al., Case No. 96-CV-0124B.
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Corrective Action Management Unit (CAMU) - means an area within afadlity that is designated
by the Director under Chapter 10, Section 18 of the WDEQ Hazardous Waste Rules and
Regulations, for the purpose of implementing corrective action requirements under Chapter 10,
Section 6(1) and Chapter 11, Section 8(f) of the WDEQ Hazardous Waste Rules and Regulations,
W.S. 35-11-503(d), and RCRA Section 3008(h). A CAMU shall only be used for the
management of remediation wastes pursuant to implementing such corrective action requirements
a the faclity.

East Pond - the East Pond is part of the Inlet Basin and isasmall (spproximately 1.5 acre) pond
located on the east side of the Inlet Basin. The East Pond is hydraulically connected to the Inlet
Basin. The East Pond isshown on Fgure 1-1.

Exposure Area(s) - areasfor risk evaluation of human and ecologica receptors, considering ste
Reuse areas (Figure 4-8) and the home range of ecological receptors.

Imminent and Substantial Endangerment - See Chapter 1, Section 1(k) of the Wyoming
Hazardous Waste Rules and Regulations.

Inlet Basin - the Inlet Bagn is part of the Soda Lake Area and is an approximately 45-acre
retention pond that received process water from the former refinery between 1957 and 1990. The
Inlet Basin served as a settling pond before clarified water entered the Main Lake through an
underflow weir system in a dike separating the Inlet Basin from the Main Lake. The Inlet Basin
includes the East Pond and the West Pond, and isshown on Fgure 1-1.

Institutional Controls - restrictions on the use of a site, including deed notices, voluntary deed
restrictions or other conditions, covenants or restrictions imposed by the property owner and filed
with the county clerk, use control areas, and zoning regulations or restrictions.

Main Lake - the Main Lake is part of the Soda Lake Area and isan isolated, intrastate water
body of approximately 667 acres into which clarified water from the Inlet Basinis discharged
through an underflow weir system in a dike separating the Inlet Basin from the Main Lake. The
Main Lake is shown on Fgure 1-1.

Media - mediafor the RD#3 areaincludes surface water, ground water, porewater, soils, sediment
and air.

North Platte River - the North Platte River formsthe main tributary for surface water collection in
the southern half of Natrona County, and has a Class 2 state use designation. A reach of the
North Platte River bounds the South Properties Area (RD#1) on itswest and north Sde and is
included in the North Properties Area (RD#2) (Fgure 1-2).

North Properties Area - the North Properties Area is generally comprised of the property
investigated by BP north of the North Platte River and is bounded on the south and southeast by
the North Platte River, on the north, by Revenue Boulevard and generally lying east of Salt Creek
Highway and west of two industria parks - the Interstate Industrial Park and the Wyoming
Industrial Park (Figure 1-2).

Northwest Drainage Area - The northernmost inlet stream drainage located on the northwest side
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of the Main Lake. The drainage feedsinto the Main Lake from a small playa located off-dte to
the northwes (Figure 1-1).

Refinery Property - the Refinery Property is bounded on the north and west by the North Platte
River, on the south by 13" Street and by the north property line of business and industrial
properties lying north of Collins Drive, and on the east by Poplar Street. The Refinery Property
(former refinery property, Figure 1-2) is comprised of approximately 309 acres, isowned by BP,
and is also known as the Platte River Commons (Planned Unit Development). The Refinery
Property includes the parcel formerly known as the South Tank Farm and arailroad right of way
that separated the former South Tank Farm from the refinery process area. BP constructed a
barrier wall on the Refinery Property south and east of the North Platte River, and west of Poplar
Street. The portion of the Refinery Property lying south of the barrier wall is referred to as
RD#1-Refinery Property.

Reuse - property use plans developed by BP and the JPB for use of the South Properties, North
Properties, North Platte River, and Soda Lake Area (excluding the Soda L ake Pipeline) consisting
of recreational, commercid, and industrial uses and specifically excluding residentid use.

Soda Lake Area - the Soda L ake Areais located 2 to 3 miles northeast of the Refinery Property
and is comprised of parcels referred to as the Main Lake, Inlet Basin, East Pond, West Pond,
Caustic Disposal Area, and the Soda L ake Pipeline and the contiguous area around Soda L ake
that is owned by BP (Figure 1-1). The CAMU islocated within the Soda L ake Area and
requirements for that facility are addressed under the Corrective Action Management Unit
(CAMU) Application dated October 16, 2000, and amended December 15, 2000, and approved
by WDEQ on February 15, 2001.

Soda Lake Pipeline - the Soda L ake Pipelineis part of the Soda L ake Area and isa 12-inch-
diameter sted pipe that runsfor 4.7 miles between the Refinery Property and the Inlet Basin,
generally buried about 4 feet below ground surface. From 1957 to 1990, the pipeline carried
separator effluent, sanitary sewage, and softener sludge to the Inlet Basin. The Soda Lake
Pipeline is shown on Figure 1-2. Since 1991, the pipdine has carried North Platte River water to
the Inlet Basn to maintain the Main L ake and Inlet Basn as a wildlife habitat.

Solid Waste Management Unit (SWMU) - Any discernable unit at which solid wastes have been
placed at any time, irrespective of whether the unit was intended for the management of solid or
hazardous waste. Such units include any area at a facility at which solid wastes have been
routinely and systematicadly released (55 FR 30798, July 27, 1990, EPA’ s proposed Subpart S
rule).

South Properties Area - the South Properties Areais comprised of parcelsreferred to asthe
Refinery Property, Off-Site Area A, Off-Site Area B, Off-Site Area H, and the Off-Site South
Boundary Area (see Figure 1-1 in RD#1).

Technical Support Document 3 (TSD#3, 2001b) - the comprehensive presentation and technical
discussion of the RCRA Facilities Investigation, Risk Assessment, and Corrective Measures Study
for the Soda Lake Area.

West Pond - the West Pond is part of the Inlet Basin and is a small pond (approximately 1.8

Final January 10, 2002 11



acres) located on the west side of the Inlet Basin. The West Pond was an arm of the Inlet Basin,
until approximately the early 1990s when it was separated by the construction of aroad. The
West Pond is shown on Fgure 1-1.

2 INTRODUCTION
2.1 Parties

The parties subject to this Remedy Decision #3 (RD#3) are BP Corporation North
America, Inc., an Indiana Corporation; BP Products North America Inc., formerly known as,
Amoco Oil Company, a Maryland Corporation; and the Wyoming Department of Environmental
Quality (WDEQ). Standard Oil Company of Indianawas formed in 1889 and became Amoco
Corporationin 1985. Asaresult of aseriesof corporate transactions and name changes relating
to the 1998 merger of BP Products North AmericaInc., formerly known as, Amoco Corporation
and British Petroleum, Amoco Corporation is now called BP Corporation North America, Inc. In
this RD#3, BP Corporation North America, Inc. and its corporate predecessors, Amoco
Corporation and Standard Oil Company, and its wholly owned subsdiary, BP North America
Inc., formerly Amoco Oil Company, a Maryland Corporation (the record owner of the properties
owned by BP in Natrona County, Wyoming) will bereferred to asBP. BPis regponsible for
corrective action ectivities on the Soda Lake Areadueto releases of hazardous congituentsat or
fromthe SodaLake Area. In October 1995, U.S. EPA authorized the State hazardous waste
program to servein lieu of the federal hazardous waste program in Wyoming under Resource
Conservation and Recovery Act (RCRA) Subtitle C. Therefore, WDEQ is responsible for
overseeing the implementation of corrective action activities outlined in this RD#3.

2.2 Property Description

The property that is subject to the RD#3 isthe Soda Lake Area. A number of individually
defined parcels make up the Soda Lake Area. (Pleaserefer to these specific definitions in the
Glossary of Environmenta and Relevant Terms.) These additional location definitions describe
specific areas subject to specific corrective actions and Institutional Controls.

The Soda Lake Area s located approximately two to three miles northeast of BP' s former
refinery in Casper, Wyoming. The Inlet Basn received process water from the former refinery
from 1957 through September 1990 as an industrid wastewater treatment system. The Soda
Lake Areaincludes two primary bodies of water, the Inlet Basin (45 acres) and the Main Lake
(667 acres) (Figure 1-1), connected by an underflow weir. Two secondary ponds, the East Pond
(approximately 1.5 acre in size) and West Pond (1.8 acre), are also a part of the Soda Lake Area
and are postioned to the east and west of the Inlet Basin, respectively.

The elevation of the Main Lake water surface averages approximately 5,175 feet above
mean sealevel (amd), with an annud flux of + 0.5 feet. The Inlet Basn water surface elevation is
reatively congant a 5,178 feet amsl.

The Soda Lake Area is primarily used as a wildlife habitat and is zoned agricultural (A).
BP discontinued discharge of process water to the Inlet Basin in September 1990. BP started
pumping water directly from the North Platte River to the Inlet Basin via the Soda L ake Pipeline,
which had been in place for more than 30 years.
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2.3  Corrective Action Background

The Soda Lake Areais subject to corrective action under the State of Wyoming's
hazardous waste program. Currently, the corrective action activities, including the Collaborative
Process, are governed by the Consent Decree. In the Collaborative Process the parties, as well as
the JPB, use best efforts to jointly develop technical approaches for, and consensus on, the work
to be performed under the Consent Decree through discussion, meetings, and technical
workshops. The parties have strived throughout the Collaborative Processto ensure full and
meaningful public involvement. In addition to corrective action under the Consent Decree,
WDEQ determined BP is digible for participation in the Wyoming V oluntary Remediation
Program (WVRP).

24 Scope and Objectives of Remedy Decision #3

This RD#3 for the Soda Lake Area has been developed to meet the requirements under
W.S. 835-11-1607(b)(i) of the Wyoming Environmental Quality Act (WEQA). The RD#3
identifies the selected remedy and establishes the approaches for implementation, operation,
performance, and monitoring of the selected remedy. Specificaly, the RD#3: 1) describes past
operational activities, 2) provides background on past and current regulatory activities,
3) summarizes current site conditions and risks; 4) describes the proposed remedial alternatives
and identifies the selected remedy (including engineering and Institutional Controls); 5) identifies
cleanup standards for contaminated media and the performance criteriafor the selected remedy; 6)
describes the approaches for operating, monitoring, and maintaining the effectiveness of the
sdected remedy; and 7) contains a schedule for the development and submittal of any documents
necessary for implementation of the selected remedy.

In addition, the RD#3 provides references to where more detailed information on the Soda
Lake Areaand the corrective action activities can be found.

2.5  Document Organization

The RD#3 first provides relevant, summary background information on the Soda L ake
Area and on corrective action activities, including investigation, risk assessment, and remedial
measures evaduaion. The RD#3 then describesthe selected remedy for the Inlet Basin, Main
L ake, the Soda L &ke Pipe Line and Caustic Disposd Area (CDA), and the provisions to ensure
the effective implementation of the selected remedy.

2.6  Remedy Decision #3 Process

This RD#3 is the third of three remedy decisions, with the other two being the Remedy
Decision for the South Properties Area (RD#1) and the Remedy Decision for the North
Properties Area/North Platte River (RD#2). Each RD will be separately submitted for public
comment. After the public comment period on each RD has closed, WDEQ and BP will work
together and cooperatively to complete each RD. These three completed RDs will comprise one
“WDEQ Decision Document” when all three RDs are signed by WDEQ.
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After final approval of the WDEQ Decision Document, BP shall have the right to appeal
any or dl of its terms, including the selected remedies in RD#1, RD#2 and RD#3, pursuant to the
dispute resolution provisions of the Consent Decree.

Following expiration of BP's right to appesal, or resolution of an appeal of, the WDEQ
Decision Document, BP shall be required to implement the requirements of the WDEQ Decision
Document only after WDEQ has issued an RM, which may be a post-closure permit or another
comparable mechanism, including an adminigtrative order on consent or unilateral order, which
requires BP to implement the WDEQ Decison Document. BP s right to appea the corrective
action requiremernts of the RM, the post-closure permit or unilateral order iswaived if such
requirements are identica to those contained in the WDEQ Decison Document. BP retainsthe
right to appeal the terms of the RM, post-closure permit, or unilateral order, other than the
corrective action requirements.

Once the RM has been executed by the parties or otherwise becomes find through the
dispute resolution provisions of the Consent Decree, the parties will petition the U.S. District
Court to terminate the Consent Decree.

2.7  Reopener and Termination

Reopener and termination clauses consstent with W.S. §35-11-1610 will be addressed in
the RM.

3 WYOMING VOLUNTARY REMEDIATION PROGRAM (WVRP)
31 Eligibility and Public Participation

In accordance with W.S. §835-11-1603 of the WEQA, BP submitted an application, dated
April 28, 2000, to WDEQ for participation in the WVRP. In correspondence dated June 8, 2000,
WDEQ determined that the BP Casper former refinery was eligible for participation in the
WVRP.

WDEQ'’s June 8, 2000, dligibility determination for WV RP participation required BP to
begin the public notice process as provided under W.S. §835-11-1604 of the WEQA.
Correspondence, dated October 19, 2000, from Williams, Porter, Day and Neville (representing
BP) documented BP's activities to comply with W.S. §35-11-1604 of the WEQA. WDEQ
determined that BP' s notice activities satisfied the requirements of the WVRP.

As areault of the public notice, WDEQ received requests from interested stakeholders for
preparation and implementation of apublic participation plan. 1t was anticipated that this public
participation plan should enhance the existing public participation plan required as part of the
Collaborative Process under the terms of the Consent Decree. Based on the WV RP stakehol der
requests, WDEQ asked in a September 7, 2000, |etter that BP schedule a public session to review
the effectiveness of the Collaborative Process in involving the public, and make recommendations
for improvements as needed or desirable. A public meeting was held on November 28, 2000, to
seek input on how the public participation process could beimproved. That meeting resulted in a
number of suggested changes to improve public participation that were incorporated into the
Collaborative Process. In January 29, 2001, correspondence, WDEQ agreed that the
modificationsto the Collaborative Process would satisfy the public involvement provisions of
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W.S. §35-11-1604(b) of the WEQA.

3.2 Preliminary Remediation Agreement

A preliminary remediation agreement was developed to address the requirements of W.S.
835-11-1606 of the WEQA. The preliminary remediation agreement statesthat the requirements
of W.S. §835-11-1606 are satisfied by the Consent Decree, and that compliance with the Consent
Decree constitutes compliance with the preliminary remediation agreement. On February 21,
2001, WDEQ gave final approval to the preliminary remediation agreement, and it was signed by
the WDEQ director on March 9, 2001, and BP representatives on March 21, 2001.

A draft of the preliminary remediation agreement was released for public comment during
the January 17-18, 2001, Collaborative Process meeting. WDEQ did not receive any comments
on the draft agreement.

3.3  Remedy Decision

WDEQ and BP have developed this RD#3 to meet the requirements for remedy
agreements found at W.S. 835-11-1607. RD#3 was made available for public comment beginning
on October 29, 2001, and ending on December 19, 2001, (four weekly public notices plus an
additional 30-day public comment period). This remedy decision becomes effective as described
in Section 2.6.

4 SITE BACKGROUND
4.1  Operational History

Historically, a portion of the Main Lake was a pond in anaturally enclosed basin where
surface water accumulated and evaporated, leaving clay and evaporative mineral deposits. Prior
to 1957, the basin contained an intermittent saline basin lake. The sources of recharge to the lake
were from precipitation and from groundwater.

From 1913 to 1956, process waste water from the former refinery was discharged directly
to the North Platte River. 1n 1956, as part of a program intended to clean up the North Platte
River, the State of Wyoming issued BP a permit to discharge process waste water to Soda Lake.
BP constructed a pipeline through which process waste water from the former refinery was
pumped to the settling basin (“Inlet Basin”) where it was retained for approximately 25 days,
before water entered the larger eveporative pond (“Main Lake”) through an underflow weir
system in adike separating the Inlet Basin from the Main Lake. Process resduals contained in the
water settled to the bottom of the Inlet Basin.

Former refinery process waste water that was pumped to the Inlet Basin included API
separator effluent water, sanitary sewage, and softener dudge (SAIC, 1991). The Inlet Basn
acted as both a catchment basin and stabilization pond for these wastes, where stabilization
occurred through a combination of aerobic and anaerobic processes.

BP discharged process water to the Inlet Basin at an approximate average rate of 1.75 to
2.0 million gallons per day (gpd) from approximately 1956 through September 1990, during
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which time the Inlet Basin grew to approximetely 45 acres and the Main Lake grew to over 650
acres. During this period, the Inlet Basin and Main Lake developed into attractive habitat that
provided sanctuary for and habitat wildlife and migratory birds.

After September 1990, BP pre-treated refinery process waste water with an ar stripper
and discharged the treated water to the City of Casper’s publicly-owned treatment works
(POTW). Sincethat time, BP has voluntarily pumped water from the North Platte River to the
Inlet Basin in order to maintain the migratory bird habitat.

The CDA, which is located just northeast of the Main Lake, is a bermed, earthen
impoundment of approximately 1,000 square feet. It was origindly a source of soil for
construction of the dike that separates the Main Lake from the Inlet Basin. From 1960 to 1970,
the CDA received spent caustic sodafrom the former refinery caustic sweetening process unit and
alkylation unit.

The East Pond and West Pond are part of the Inlet Basin and are small (approximately 1 -
2 acre) ponds located on the east and west sdes (respectively) of the Inlet Basin. The East Pond
is hydraulically connected to the Inlet Basin. The West Pond was an arm of the Inlet Basin, until
approximately the early 1990swhen it was separated by the construction of aroad.

4.2 Regulatory History

On November 18, 1980, BP filed a RCRA Part A permit application (WY D00712463)
for the Inlet Basin and Main Lake. BP submitted revised RCRA Part A and Part B applications
on November 4, 1985. On June 10, 1987, U.S. EPA determined that the Inlet Basn and Main
Lake were not a hazardous waste management unit. Ingead, U.S. EPA cdlassified the Inlet Basn
and Main Lake as a Solid Waste Management Unit (SWMU). The CDA is also considered a
SWMU.

Based on afinding that BP had operated a hazardous waste drum storage area (certified
closed on December 29, 1989), U.S. EPA entered into negotiations with BP on an administrative
order on consent for corrective action at the Refinery Property and the Soda Lake Area under
Section 3008(h) of RCRA, 42 U.S.C. 86928(h). The parties, including WDEQ), attempted to
negotiate an adminidrative order on consent in 1994. An initial, unilateral adminigtrative order
was issued by U.S. EPA and WDEQ in November 1994; BP requested a federa administrative
hearing pursuant to both 40 C.F.R. Part 24 and W.S. 835-11-701 to contest the order. The date
proceeding was stayed pending the outcome of the federal administrative proceeding. The U.S.
EPA Regional Judicial Officer, as presiding officer, made a recommended decision on December
15, 1995, and U.S. EPA Region V111 issued a fina decision on the order on February 23, 1996.
U.S. EPA issued afinal adminigtrative order (FAO) on April 1, 1996. During this process, in
October 1995, U.S. EPA authorized the state hazardous waste program to operate in lieu of the
federal hazardous waste program in Wyoming under RCRA Subtitle C.

BP appealed the FAO in the United States District Court for the District of Colorado on
April 30, 1996. Thedigtrict court dismissed the appeal, finding that there was no pre-enforcement
review of corrective action ordersissued by U.S. EPA pursuant to Section 3008(h) of RCRA. BP
appealed this ruling to the Tenth Circuit Court of Appeas. The Tenth Circuit agreed with both
parties that the matter was mooted when EPA withdrew its order (after finding that the Consent
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Decree was equivalent), and remanded the matter to the district court for adecison on BP's
motion for vacatur of the original district court ruling. BP appeaed that ruling, and the Tenth
Circuit Court denied that gpped.

On June 10, 1996, while BP s appead of the FAO was pending, a separate legal action (the
“Citizen Suit”) was brought againg BP in the United States District Court for the District of
Wyoming. The Citizen Suit, which was filed as both a class action and a citizen suit under RCRA
and the federal Clean Water Act (CWA), alleged that the refinery posed an “imminent and
substantid endangerment” to human health and the environment. On January 5, 1998, the court
entered an order finding an imminent and substantia endangerment and issued a preliminary
injunction ordering BP to undertake certain investigations and corrective actions. On April 10,
1998, WDEQ filed a motion to intervene in the Citizen Suit, which the court ultimately granted.
BP and WDEQ thereafter negotiated a Consent Decree and submitted it to the court for gpproval.

On or about September 29, 1998, the Consent Decree was formally entered by the United
States Digtrict Court in Cheyenne, Wyoming. The Consent Decree was to become effective
immediately upon U.S. EPA formally vacating the previoudy filed FAO. U.S. EPA withdrew the
FAO on October 13, 1998, based upon its determination that the terms of the Consent Decree
were consistent with and equivalent to the requirements of the FAO. The Consent Decree
ecifically addressed and sought to resolve, through identification and implementation of certain
investigations, any remaining issues regarding any “imminent and substantial endangerment”. An
April 28,1998, U.S. EPA directive to remove the Inlet Basin dudges was aso integrated into the
Consent Decree as an item to be evaluated in the Collaborative Process. The Consent Decree
superseded the Court’ sprior order and established a framework for BP to meet the requirements
of RCRA and the WEQA.

4.3  Development of Relevant Standards

This section describes the analysis of Soda L ake Area soil, groundwater, surface water,
sediment and porewater. The purposes of this section are to: 1) describe the list of constituents
analyzed and evaluated in soil, groundwater, surface water, sediment, and porewater for the Soda
Lake Area; 2) outline the process for eliminating constituents from this list that are not of concern
from a standpoint of protecting human health and the environment; and 3) outline the process
used to define standards, or concentrations of a given constituent, that are protective of human
health and the environment, given basic assumptions about the Soda L ake Area.

4.3.1 Process for Developing Constituents of Interest (COIs)

The RFI for the Soda Lake Area was conducted in two phases: 1) the RFI; and 2) the RF
Addendum. BP had previously conducted a voluntary investigation which was summarized in the
Soda L ake Technical Memorandum (ThermoRetec, 1999). By comparing the data collected
during the Voluntary Investigation to various standards and criteriaagreed upon in the
Collaborative Process, a subset of congituents was developed for use during the RFI. This
section describesthe list of congtituents analyzed during the voluntary investigation and the
process used to develop the list of COIlsfor further investigation. The process for developing the
list of constituents analyzed is described in more detail in Section 4 of Volume | of the TSD#3.

For the Soda L ake Area RFI, the mgority of the sediment, surface water, and
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groundwater samples collected during the voluntary investigation were analyzed for the list of
hazardous waste constituents found in Appendix I X Chapter 40, Part 264 of the Code of Federal
Regulations (equivaent to Appendix H, Chapter 2, of the Wyoming Hazardous Waste Rules and
Regulations). Based upon those data, the RFl Analyte List was generated. Included in Table 4-1
isasite-gpecific list of constituents including:

. Skinner List analytes (i.e., those typically found at petroleum refineries), as
described in National Technology Information Services (1993);

. PAH compounds,

. Refinery-related compounds, as identified through evaluation of the former

refinery’s processes, interviews, and site ingpections with former employees, and
input from the WDEQ, JPB, and U.S. EPA;

. Constituents for which data are needed to evaluate the feasibility of various
cleanup options;

. All constituents detected in previous investigations;

. Additional congtituentsin Appendix 1X that were detected through analyzing
select sediment, surface water, and groundwater samples for the entire Appendix
IX list; and

. Additional Appendix IX constituents selected through the Collaborative Process
for sampling in specific areas where historical use of a chemical was suspected,
such as dioxins PCBs, and pesticides.

The RFI Analyte List concentrations were compared to conservative screening levels to
define compounds with exceedances. Compounds with exceedances and compounds where %2 the
detection limits exceeded screening levels were determined to be COIs. The nature and extent of
contamination across the Soda L ake Area was defined based upon the presence of COIs. The
COlswere then used to develop COCs for risk assessment purposes, as described below.

4.3.2 Process for Developing Constituents of Concern (COCs)

COCs are identified through a process that compares or screens concentrations of each
COI analyzed to screening levels. Screening levels are concentrations that are published by
federa and state agencies, and are developed to be protective so that concentrations below the
levels are considered safe for that receptor and pathway. The screening process eliminates
constituents that do not exceed safe levels, thereby focusing the evaluation of protection of human
health and the environment (risk assessment) on an appropriate lig of condituents. A detailed
description of the development of COCs is provided in Section 4 of Volume Il of the TSD#3.

The process for identifying COCs for the Soda L ake Area has two components: human
health and ecological protection. These are briefly described in the following sections.

4.3.2.1 Human Health COCs
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The selection process for determining human health COCs is presented on Fgure 4-2.
The following steps of U.S. EPA Region VIII's Guidance for Evaluating and | dentifying
Contaminants of Concern for Human Health (U.S. EPA, 1994c) are incorporated: 1)
determination of essential nutrient status; 2) comparison of datato background data; 3)
comparison of datato ARARs and relevant screening levels; 4) determination of historical
presence; and 5) determination of detection frequency and magnitude of exceedance by non-
detects.

Asillustrated on Figure 4-2, with regard to sediments and soils, the COC selection process
for human health consists of both numerica criteria and relevant screening levels. Numerical
criteria are based on federd and state environmental and public hedth laws, requirements, or
regulations for the protection of human health from exposure to congituents (U.S. EPA, 1994c).
Relevant screening leves include ARARs and U.S. EPA-approved screening criteriasuch as U.S.
EPA Region 111 risk-based concentrations (RBCs) (U.S. EPA, 2000). These screening levels are
considered conservative because they assume upper-bound levels of exposure protective of any
land use. The resulting COCsrelated to protection of human health are listed in Table 4-2.

A smilar process (Figure 4-3) was conducted for groundwater and surface water. The
numerica criteriaand relevant screening levels for groundwater are based on the following
hierarchy: 1) MCLs; 2) DWELSs; 3) Wyoming Water Qudity Standards, 4) U.S. EPA Region 111
RBCs for residentid ingestion of water; and 5) laboratory practical quantitation limits (PQLS).

If no screening levels exist for aparticular congtituent or if the screening levels are all
below the PQL, then the PQL becomes the screening leve.

The groundwater and surface water COCsrelating to human heglth arelisted in Table 4-2.
Detailed information regarding the development of COCs are provided in Section 4 of Volume Il
of the TSD.

4.3.2.2 Ecological COCs

Similar to the human health screening process, the ecological screening process (Figures
4-4 and 4-5) incorporates an additional step to narrow the list of COIsfor further site
investigation to COCs for risk assessment. This step includes:

. Detected COls that exceeded either high screen level or alow screen level, if a
high screen level isnot available, are automatically retained as COCs for the
ecologicd risk assessmert;

. Non-detected COls are retained as COCs if their one-half maximum SQL exceeds
10 times the low screen level or if the frequency of exceedance is greater than 10
percent;

. Detected COls with no available high or low screen levels and alog K, greater
than 3.8 are retained as COCsif their detection frequency is greater than 10
percent; and

. Detected COls with no available high or low screen levels and alog K, less than

Final January 10, 2002 19



3.8 were evaluated qualitatively in the Volumell of TSD#3.

The resulting COCs related to the protection of ecologica receptors are listed in Table
4-3.

4.3.3 RBRGs for COCs

This section describes the process for defining RBRGsfor COCs. RBRGs are site-gpecific
concentrations of COCsin a particular medium that will not result in significant hedth effects to
receptors based on the site-specific exposure and toxicol ogical assumptions made in the risk
assessment. RBRGs are not cleanup goals, rather they represent one of many factors that risk
managers consider in selecting an appropriate remedy. Another factor that must be considered for
metals is background concentrations.

The procedure for developing RBRGs involves calculating a concentration for an
individud COC in a particular medium that would lead to an acceptable target risk level. RBRGs
take into account the human health and ecological screening levels described in Section 4.3.2.
The human hedth RBRGs address the known potential carcinogenic and non-carcinogenic effects
of each constituent. For the carcinogenic effects, the RBRGs represent the concentrations at
which exposure to that constituent increases the chance of causing cancer by onein one million,
based on ste-specific exposure assumptions. For the non-carcinogenic effects, the RBRGs
represent an equivaency to a hazard quotient of 1.0, based on ste-specific exposure assumptions.
Detailed information regarding the development of human health RBRGs s provided in Section
5.2 of Volume Il of the TSD#3.

Ecological RBRGs address the known toxicological effects to potentid ecological
receptors. These RBRGs utilize criteria that represent an equivalency to a hazard quotient of 1.0,
based on ste-specific assumptions and data regarding potential receptors and exposure. Detailed
information regarding the development of ecologicad RBRGs is provided in Section 6 of Volume
Il of the TSD#3.

4.4 Environmental Conditions

This section provides a summary of current Soda L ake Area conditions including climate,
topography, geology, hydrogeology, site hazards, sources of contamination, and nature and extent
of constituentsin soil, groundwater, surface water, sediment, air, and biota. This section
summarizes the environmental investigation history, exiging and proposed interim measures,
potentia sources of contaminaion, and data adequacy.

4.4.1 Environmental Setting

This section provides a description of the environmental setting of the Soda Lake Area,
including climate, topography, hydrology, geology, hydrogeology, and physical hazards.

4.4.1.1 Climate

The City of Casper islocated in central Wyoming in the North Platte River valey. The
climate in this areais semi-arid, with an average annua precipitation of 11 to 12 inches. The
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wettest months are April, May, and June, with May having an average of 2.1 inches of
precipitation. December and January are the driest months with an average of 0.5 inch of
precipitation. The greatest average daly temperaureis 71 degrees Fahrenheit and occursin duly,
whilethe lowes average daily temperaureis 22 degrees Fahrenheit and occursin January.

The average monthly wind speed measured at the Casper airport is 13 mph with
occasiona gusts greater than 50 mph (NOAA, 1991). Predominant wind directions are from the
southwest and west. Based on wind data collected on the Refinery Property during air qudity
monitoring, the average wind speed is stronger during the winter months (13.8 mph) than the
summer months (7.2 mph) (Radian, 1999).

4.4.1.2 Topography

The Soda Lake Area, except for a portion of the Soda Lake Pipeline, is Stuated inan
enclosed depression and is located approximately two to three miles northeast of the BP former
refinery in Cagper, Wyoming. The surface and bedrock topography correspond and form a bowl-
shaped basin with no outlets. Based on this topographic configuration, surface runoff and
groundwater are funneled to the center of the basin with no topologicd drainage.

4.4.1.3 Physiographic Setting of the Main Lake and the Inlet Basin

The Main Lake and its associated water bodies are Stuated in ahistorica playabasn. The
extent of the playa basin before North Platte River waters were introduced is shown on Figure 8-1
(5156 foot contour) dso with the current lake shordine. Historically, the Main Lake was a small
pond in the playa basin where surface water accumulated and evaporated, leaving evaporative
mineral deposits. The natura retention of the broad, shallow basin is further enhanced by the
relatively impervious layer of Cody Shale underlying much of the area. Prior to 1957, the basn
contained an intermittent, small, saline lake with over 50,000 ppm TDS (Dern, 1970). There was
achannel between the Inlet Basin and East Pond, but most flow to the pond appearsto be
through groundwater. The West Pond is asaline intermittent pond that dries out during the
summer.

4.4.1.4 Geology

The Soda Lake Areais believed to be a deflation basn scoured into soft upper Cretaceous
(140 to 65 million years old) bedrock by wind erosion (eolian) processes (Woodward-Clyde,
1986). Structure contours of the bedrock surface obtained from boring logs and geophysical
work indicate that the basin is closed and bowl-shaped without any topographica drainages
beneath the veneer of unconsolidated deposits.

The Soda L ake Area straddles two geologic formations: the Cody Shade and the
lowermost Mesaverde Group (Figure 4-1). The contact between the formations srikes
northwest-southeast roughly bisecting the Main Lake. The regional dip of the bedrock is five to
eight degreesto the northeast and uniformly six degrees northeast at Soda L ake Area. The
geologic map subdivides the lowermost member of the Mesaverde Group, the Parkman
Sandstone, into three diginct sub-members: the lower, middle, and upper Parkman. Bedrock
exposure at the Soda Lake Areais parse, as Cody Shale and Parkman member rocks form low
outcrops at best. Unconsolidated deposits, predominantly in the form of northeast-southwest
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longitudinal and parabolic eolian (wind-derived) sand dunes cover the southern portion of the
Soda L ake Area. These dunes are largely inactive and stabilized by vegetation.

4.4.1.5 Hydrogeology
Surface Water

Four surface water bodies currently exist within the Soda Lake Area. Theseinclude: 1)
the Main Lake (667 acres); 2) the Inlet Basin (45 acres); 3) the East Pond (1.5 acre); and 4) the
West Pond (1.8 acre). Rechargeto the Soda Lake Areabasinis primarily artificial viaa BP
pipdine that pumps North Platte River water to the Inlet Basin. In turn, water from the Inlet
Basin (pool elevation of approximately 5,177 feet amd) passes through an underflow weir to the
Main Lake, where a pool elevation of approximately 5,175 feet amsl is maintained.

The Inlet Basn and Main Lake are maintained through the addition of 1.7 million gallons
per day (gpd) of fresh water pumped from the North Platte River to preserve the current elevation
of the Inlet Basn and Man Lake, and to support the wildlife habitat that has resulted from
increasing the size of the lake. Natura rechargeis contributed to the lake by direct precipitation,
aurface runoff from precipitation, four ephemerd streamslocated on the western sde of the Main
Lake, and groundwater recharge. The East Pond retains a static water level between the Inlet
Basin and the Main Lake. The water level in the West Pond drops during the summer months and
does not appear to be in hydraulic connection to the Inlet Basin.

A water mass balance conducted as part of the RFl demongrated that evaporation
accounts for the sum of water inflows (runoff, groundwater, pipdine input). During the summer
months, evaporation outpaces recharge (natural and artificial), lowering the Man Lake by more
than afoot. Based on the water balance, groundwater outflow from the Soda Lake Area basn
does not occur.

Surface Water Quality

The general water quality parameters (pH, sainity, conductivity) of the Inlet Basn are
comparable to that of the North Platte River from which it is directly recharged (pumped by BP
since 1990). Evaporation concentrates solutes in the Main Lake resulting in elevated total
dissolved solids, sdlinity, and pH. Man Lake total dissolved solids (TDS) and sdinity levels are
over an order of magnitude higher than that of the Inlet Basin, and the Main Lake hasa pH of
about 9.

The most recent surface water quality monitoring indicates that the Main Lake TDS level
(as of December 2000) now range from 13,000 to 14,000 ppm. Based on TDS and sdlinity levels,
the Main Lake is a brackish water while the Inlet Basin isafreshwater environment. In addition,
the Inlet Basin salinity of 390 to 400 ppm (as of December 2000) represents a strictly freshwater
environment.

Water qudity inthe East Pond issimilar to that of the Inlet Badn in terms of salinity,
conductivity, and TDS. The East Pond is ephemeral and dries out in the summer. General water
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quality in the Wes Pond is similar to the Main Lake; brackish with high conductivity and TDS.
Groundwater

On aregional scale, groundwater flowsin a southeasterly direction toward the North
Platte River. Regional hydrogeologic formations include the Cody and M esaverde formations.
The bedrock that underlies the Inlet Basin are fine-grained shales (Cody) and siltstones (L ower
Parkman) of low permeability.

L ocally, groundwater flow follows closely to the site topography and conssts of a shdlow
flow component with radial flow toward the Inlet Basin and Main Lake (Figure 4-6). A deeper
regional flow component (within bedrock) has a flow somewhat affected by topography, but
within permeable bedrock exhibits a southeasterly flow (Figure 4-7). The regional flow shows a
dampened effect from topography, which in tandem with water-balance resultsindicates that the
Inlet Basin and Main Lake are considered a “ discharge lake” whereby shallow groundwater
dischargesto the lake and the deeper groundwater bypasses below. The mechanics of the
discharge lake preclude migration of identified contaminantsin the I nlet Basin from migrating off
site. The nature and extent of impacts to groundwater are discussed in Section 4.4.4.

4.4.1.6 Physical Hazards

There are no known overhead hazards at the Inlet Basin and Main Lake. Underground
hazards include a natural gas transmission line along the southern site boundary and the Soda
L ake Pipeline which runsfrom the former refinery to the Inlet Basin. A series of abandoned crude
trangmisson lines transect the northwest portion of the property.

4.4.2 Summary of Environmental Investigations

This section provides the genera history and scope of RCRA-related investigations at the
Soda Lake Area. Detailed descriptions and timing of the investigations conducted at the Soda
Lake Areacan be found in Volume | of the TSD#3. The Risk Assessment (RA) and Corrective
Measures Study (CM S) for the Soda Lake Area are provided in Volumes |1 and I 11, respectively,
of the TSD#3.

RCRA Facility Assessment

U.S. EPA contractor, Science Applications International Corporation (SAIC), conducted
apreliminary review of regulatory and corporate archives, and submitted the review to U.S. EPA
on November 28, 1990. A visud steinspection relating to the former refinery was conducted by
U.S. EPA and SAIC on December 17 to 19, 1990. The draft RFA Report dated July 1991
(SAIC, 1991) was sent to BP by U.S. EPA on December 20, 1993. The RFA began the
corrective action process. The RFA identified two Solid Waste Management Units at the Inlet
Basin and Main Lake: the Caustic Disposal Areaand the Inlet Basin. The operationd and
maintenance history of the Soda L ake Pipeline is provided in the Current Conditions/Release
Assessment Report (TriTechnics, 1996).

Soda Lake Area Interim Measures
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Section XXXI of the Consent Decree required BP to submit a Draft Interim Measures
Work Plan describing stabilization of Inlet Basin process residuals (by remova or by alternative
stabilization proposals) no later than July 17, 1998. The work plan was submitted on July 17,
1998 and was considered along with all other existing information in developing the RFI and Risk
Assessment work plansfor the Soda Lake Area.

Soda Lake Area Voluntary Investigation

The Soda L &e Technical Memorandum (ThermoRetec, 1999) summarized the voluntary
investigative activities conducted under the original Draft Soda Lake RFI Work Plan (RETEC,
1998), and data collected under the Draft Interim Measures Work Plan. The Soda Lake
Technica Memorandum documented the nature and partial extent of impacts to sediment in the
Inlet Basn, characterized levels of chemicd congtituentsin bird and fish tissues and evauated air
quality at the Soda Lake Area. The Soda Lake Technical Memorandum also summarized surface
water (Inlet Basin, Main Lake, and inlet streams) and groundwater data collected during the
November 1997 and March, June, and September/October 1998 sampling events. The Soda Lake
Technical Memorandum also included wetland delineation and a bird-nest-and-brood survey.
Findly, the Soda L ake Technicd Memorandum reported the results of physica-, chemical-, and
dredging-specific studies designed to support remedia design.

RCRA Facility Investigation (RFI)

The subsequent Soda L eke Area RFI Work Plan (ThermoRetec, 2000a) focused on
identifying the extent and nature of impactsin soil, groundwater, surface water, and sediment not
fully defined during the previous investigations. Other objectives of the Soda Lake Area RFI
Work Plan were to obtain data necessary to perform human heath and ecologicd risk assessments
and to evaluate remedial alternatives. Several probable conditions were established for the Soda
Lake Areaand media as well as DQOs to help focus the investigation activities. The Soda Lake
Area RFl Work Plan was gpproved by WDEQ in December 2000. More detailed information on
the RFI can be found in Volume | of the TSD#3.

RFI Sampling and Analysis Plan (SAP) Addendum 2 (as modified)

Because of indlement late autumn/early winter weather, the Soda L ake Area RFl was not
completed on the schedule originally planned. In April 2001, historicd and available RFI data
were evaluated againg the DQOs to determine if the proposed, but not completed, work should
proceed or be modified. The evauation determined that certain work to be performed according
to the Soda Lake Area RFI Work Plan was no longer necessary. However, specific areas were
identified where further data collection was warranted. These investigation activities were
conducted in accordance with the RFl Sampling and Andysis Plan, Addendum 2 of the RFI Work
Plan, as modified (ThermoRetec, 20013).

4.4.3 Sources of Contamination
The following sites within the Soda Lake Area are potential sources of contamination:

. The Inlet Basin, which contains sediment impacted by VOCs, SV OCs, and
inorganics. Process waste waterswere transported from the former refinery via
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the Soda L ake Pipeline from 1956 to 1990 and is the primary source of
contamination at the Soda L ake Area, including the Main Lake, which contains
sediment impacted by PAHSs, primarily near the underflow weir where water from
the Inlet Basin flows into the Main Lake.

. The CDA, which contained solid waste in a shallow bermed pit.
. The Soda L ake Pipeline, which is the conduit to the Inlet Basin.

. The Northwest Drainage Area, which is an area where a 1973 pipeline leak
funneled down to the Main Lake.

Sampling activities during various investigations at the Soda L ake Area included
characterization of these potential sources and are described below.

4.4.3.1 Inlet Basin

Sediments within the Inlet Basin represent the most significant source of contamination a
the Soda L ake Area Results of voluntary investigations prior to the RFI determined a suite of
VOCs, SVOCs, and inorganic compounds related to the former refinery exist in the underlying
sediments. The contaminant compounds present in the sediments were at levels sufficient to
warrant a remedial action without aformal risk assessment. That determination led to a
demonstration pilot capping project during the summer of 2000. While the chemical
characterization of the Inlet Basin sediments was largely defined, the overdl laterd extent was the
focus of the RFI. The nature and extent of Inlet Basn sediment impactsis discussed in Section
444,

4.4.3.2 Caustic Disposal Area (CDA)

The CDA was used between 1960 and 1970 for the storage of waste materias from the
caudtic sweetening and akylation processes. Approximatey 18.7 tons of CDA soil were taken to
the LTU located in the North Property Area in1995. Due to the relatively unknown chemical
nature of CDA residuals, the RFI Analyte List was applied to the RFI soil investigation along with
pH to identify if highly alkaine soil impacts exist.

4.4.3.3 Soda Lake Pipeline

The Soda L ake Pipeline was installed and put into service in 1956. The pipelineisa
12-inch-diameter sted pipe that runs for 4.7 miles between the former refinery and the Inlet Bagin.
The last 3,000 feet of the pipeline, near the Inlet Basin, is 10-inch-diameter steel pipe. From 1956
to 1990, the pipeline carried separator effluent, sanitary sewage, and softener sludge. Since 1990,
the pipeline has transported river water to the Inlet Basn. Typically, flow ratesare 1.7 to 2.0
million gallonsaday. The pump operates at a pressure of 280 pounds per square inch. The RFA
conducted in 1991 did not identify the pipeline as a SWMU or an Area of Concern (SAIC, 1991).
Although, not formally identified asa SWMU or Area of Concern, the RFI considered the
pipeline to be a potential source of soil and groundwater impact as no formal investigation to test
the overdl pipeine integrity had been conducted. The testing results of the pipeline, aswell asthe
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groundwater and soil chemical data, are provided in Volume | of TSD#3.
4.4.3.4 Northwest Drainage Area

In April 1973, a pipeline failure northwest of the Main Lake was discovered. BP reported
that about 500 barrels of oil migrated to the Main Lake where it was burned on the water
followed by shoreline treatment (i.e., gpplication of an emulsfier to disperse oil). The RFI ol
investigation was designed to determine the nature and extent of impacts remaining in the
Northwest Drainage Area (Figure 1-1). Results of the Northwest Drainage Area investigation are
provided in detail in Section 8 of Volume | of the TSD#3.

4.4.4 Nature and Extent of Contamination
4.4.4.1 Groundwater

The invegtigation objectives for groundwater relate to determining the groundwater flow
conditions at the site and to determining the nature and extent of contamination in groundwater.
The key findings of the RFI investigations are as follows:

. The Main Lake and Inlet Basn are adischarge lake system. The weight of
evidence collected during the RFI suggests that the conditions at Soda L ake Area
fit the groundwater discharge lake modd as proposed in the probable conditions
and DQOs. The primary lines of evidence for a discharge la&ke are:

> Water balance modding that indicates that water loss from
the lake is solely attributable to evaporation;

> Hydrogeologic conditionsthat show net inflow of
groundwater; and

> Natural water chemigry, which demonstrates that surface
water characteristic of the Inlet Basn and Main Lake are
not evident in groundwater.

. Contaminants from source areas, such as the Inlet Basin, do not migratein
groundwater to off-site locations. The lines of evidence supporting thisinclude:

> Groundwater dischargesinto the Main Lake and Inlet Basin;

> COlspresent inthe Inlet Basn sediments are not present in
groundwater above human health screening levels (MCLYS)
or background levels; and

> Similarly, impacts in groundwater have not been observed
next to the Soda L ake Pipeline in the areawhere pipeline
integrity has been compromised, or near the CDA, which
contains residual wastes characterized by highly akaine pH
levels and TPH-DRO.
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In summary, the Inlet Basn and Main Lake are considered a groundwater discharge lake.
Although seasonal inflow and outflow occur from a small area on the east side of the Main Lake,
an analyss of natural water chemigry indicates that surface water is not degrading groundwater
quality in either the shallow flow system or the regional flow system. Although VOCs, SVOCs,
dioxins and inorganic compounds have been detected in groundwater, these constituents were
below screening levels or were eiminated through the COC screening process. As such, the
groundwater media is not subject to corrective action and is not carried forward into the CMS.

4.4.4.2 Soil

Below is asummary of the soil investigation results. All data are provided in Volume | of
TSD#3.

Inlet Basin

Authoritative sampling of the soils surrounding the impacted sediment in the Inlet Basin
was conducted to characterize the extent of the source materia distribution.

. Organic compounds detected in the Inlet Basin perimeter in excess of human
health and/or ecologica screening criteria include benzo(g,h,i)perylene and TPH-
DRO. The extent of impact is defined for benzo(g,h,i)perylene and TPH-DRO.

. Inorganic compounds detected in Inlet Basin perimeter soil samplesin excess of
human hedth and/or ecologicd screening criteriainclude arsenic, chromium,
thallium, and vanadium. For each of these compounds, extent is defined by
adjacent samples with concentrations below the relevant criteria. However, severa
lines of evidence suggest that the inorganic compounds detected in Inlet Basin
soils are naturally occurring:

> Concentrationsfall within naturally occurring ranges for
similar lithology types;

> The compounds occur individualy, without the presence of
organic compounds associated with former refinery related
wastes.

East Pond and West Pond

Inorganic COlsinduding arsenic, thallium and mercury were detected on the west edge of
the West Pond in one soil sampling location. No organic COI's have been identified in soils on the
perimeter of the East Pond or West Pond.

Caustic Disposal Area

Because the boundaries of the CDA were apparent, authoritative sampling was conducted
within the CDA to evaluate the nature of contamination, and to provide sufficient information to

design aremedia alternative for the CDA. The primary findings of the identification of the CDA
as asource are as follows:

Final January 10, 2002 27



Within the CDA, compounds that exceed human health or ecologica screening
criteriainclude 3,4-methylphenol, TPH-DRO, arsenic, lead, 2-methyl naphthalene,
4,4-DDD, 4,4-DDT, apha-chlordane, endrin aldehyde, heptachlor epoxide,
naphthalene, sec-butyl-benzene, and total xylenes.

Groundwater below the CDA does not contain COls. I mpacts from soil leaching
to groundwater are not indicated.

Northwest Drainage Area

The Northwest Drainage Area was evaluated as part of the RFI soil investigation to
determine the nature and extent of impactsfrom a 1973 pipeline release that flowed overland to
the Main Lake. In accordance with the DQOs, the results are summarized as follows:

Soil samples collected dong the Northwest Drainage Area did not show any visible
effects of the higtoric oil spill.

Organic compounds were not detected in soils above the human health or
ecological screening criteria.

Inorganic compounds that exceeded the human heath and/or ecologica screening
criteriaincluded arsenic, thallium, and vanadium. However, these compounds do
not exceed background.

Soda Lake Pipeline

The Soda L ake Pipeline was evaluated to determine if historical leaks or breaksin the line
during former refinery operations might have contributed contaminantsto the surrounding soils or
groundwater. In accordance with the DQOs, the primary findings for the pipeline as asource are

as follows;

Review of historical operation, maintenance records and groundwater data,
followed by flow and hydrogtatic testing, indicate the pipeine has not impacted soil
or groundwater. Reaults of the RFI activities concluded that the pipdine integrity
has held to date. Thelast 800 feet abovethe Inlet Basn outfall was not
hydrogaticaly tested because of concerns for causing a pipe failure. This portion
of the line was congtructed below the water table and has experienced consderable
externa corrosion.

Visual soil impacts were not indicated in the area adjacent to the last 800 feet of
pipeline above the Inlet Basin outfall during test pit excavation. No analytical
samples were collected from this section of the pipeline.

The remainder of the pipeline underwent a 17-hour pressuretest. The pressure
test results and corresponding flow meter measurements indicate the pipeline does
not leak.

Review of operational records and discussions with pipeline personnel indicate that
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standard practices, incduding draining of the pipeline, would have occurred for
maintenance or abandonment. Therefore, abandoned pipeline, such as the
inaccessible 2,700 feet near the [-25/US Hwy20-26 interchange, are not expected
to contain liquid residuals

4.4.4.3 Surface Water

The RFl assessed surface water conditions of the Inlet Basn and the Main Lake. In
addition, water quality was measured from four intermittent streams aong the west side of the
Main Lake to assess background of metals from these sources of surface water. Below isa
summary of the surface water investigation results:

. The mgor source of water isfrom the North Platte River, with other contributions
from surface streams, groundwater, and precipitation. Water mass balance has
demonstrated that the water inputs equa the volume of water lost to evaporation.

. Organic compounds attributable to the former refinery were not detected above
human health or ecologica screening criteriain any surface water sampling event
between 1997 and 2001 in any water body of the Soda Lake Area.

. Site-wide surface water COI s (excluding the inlet streams) are restricted to the
following metds. antimony, cadmium, selenium, and silver. Seleniumis
ubiguitous in distribution through all water bodies. Silver, antimony, and cadmium
are found a low detection frequencies primarily in the Main Lake.

. Surface water acute and chronic bioassays conducted on water collected in the
Inlet Basin showed no significant difference from control bioassays.

. Total antimony, acetone and bis(2-ethylhexyl)pthaate were the only detected COls
inthe West Pond. Acetone and big(2-ethylhexyl) pthal ate were detected in surface
water in the East Pond.

4.4.4.4 Sediment and Porewater

The purpose of the sediment and porewater investigations was to define the nature and
extent of former refinery-related COIsin the Inlet Basn and Main Lake. These areas are
discussed separately, below.

Inlet Basin

The sediment porewater investigations at the Inlet Basin focused on defining the extent
and nature of contamination within the source area. The investigation results are summarized as
follows:

. The nature and extent of COIsin Inlet Basin sediments were defined based on both
sediment thickness and chemica analyses, i.e., the COlsare principally found in
the sediment and not in the underlying native soil, and are within the Inlet Basin
boundary or highwater mark of gpproximatdy 5178 amd.
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. COlsthat exceeded human hedlth and ecological screening criteria within the Inlet
Bagn sediments included VOCs, SV OCs, metals, and dioxins (see Section 10.2.1
of Volume |, TSD#3).

. Of al COls measured, chromium and xylene were found to have the highest
concentrations that exceeded the human health and the ecologica screening
criteria a all depths in the impacted sediment.

. The COlsin the native soils underlying the impacted sediment are chromium,
nickel, and PAHSs.

. Porewater concentrations of VOCs, SVOCs, and metals were found to be elevated
above the screening water quality criteria. BTEX, the soluble PAHs (naphthalene,
methylngphthalene), chromium, lead, and zinc were all elevated in porewater.

. COlsin the East Pond and West Pond are smilar to those found in the Inlet Bagn.
PAH compounds present in the East Pond and West Pond a concentrations above
the screening level include anthracene, chrysene, pyrene, benzo(a)pyrene,
naphthalene, benzo(g,h,i)perylene, phenanthrene, benzo(a)anthracene,
fluoranthene, and acenaphthene. VOCs in the East Pond and West Pond that
exceed the sediment screening criteria indude benzene and total xylenes. Phenol
was also present in East Pond and West Pond sediments. Metal COl's detected
include manganese, chromium, and cadmium.

The mgjority of the contamination is limited to the impacted sediments in the Inlet Bagn.
A subset of the COIsfound in the impacted sediments were detected in the underlying native soils
but at lower concentrations.

Main Lake

The Main Lake is connected hydraulicaly to the Inlet Basin by the underflow weir. The
purpose of the sediment and porewater investigation in the Main Lake was to document the
extent of former refinery related COlsintroduced into the Main Lake. A comprehensive sampling
program was conducted in all portions of the Main Lake. A summary of the RFI findings
includes:

. Organic COls that were detected in surface and subsurface sediments included
pyrene, benzene, chrysene, phenanthrene, benzo(a)anthracene, fluoranthene,
naphthalene, total xylenes, and phenol. Phenol was the only organic compound
present that exceeded benthic ecological high screening criteria. All other detected
organic COls exceeded the benthic low screening criteria only, and the stations
that exhibited these compounds were further tested using solid-phase bioassay
tests.

. The areal extent of impacted sedimentsis mostly limited to the area defined in
Volume | of TSD#3 as “potentially impacted.”

. Metd COlsdetected in Main Lake sediment include arsenic, cadmium, chromium,
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mercury, nickel, and zinc. Cadmium, chromium, nickel, and zinc concentrations
exceeded the benthic ecologica low screening criteria. Metals that exceed the
ecological low screening criteria are ubiguitous throughout the Main Lake
indicating these metals are of natural origin. Further discussion on the natural
origin of metalsin Soda Lake is found in Appendix A of Volumell of TSD#3.

. COls present in porewater include acetone, phenol, carbon disulfide, arsenic,
antimony, manganese, selenium, silver, and vanadium. Acetone is believed to be a
laboratory artifact. As discussed above, the metal digtribution was ubiquitous
throughout the lake; metals are of natural origin.

. Solid-phase bioassay testing was conducted to measure acute and subchronic
toxicity of surface sediments. In addition, porewater chemical testing was
conducted on those stations that underwent bioassay testing. Low level toxicity
and nonrecurring toxicity in some samples were observed and could be related to
lab artifacts and procedures (see Volume || of TSD#3).

These data show that COls are present in the Main Lake sediments and porewaters. The
results of the toxicity testing of Main Lake sediments suggest that there is negligible to no acute
or subchronic toxicity of the Main Lake sediments to the test organisms.

4.4.4.5 Ambient Air

Air monitoring was conducted at the Soda L ake Area in August 1998 at four sampling
locations. Samples collected at one location upwind of the Inlet Basin and Main Lake and three
locations downwind were analyzed for VOCs and H,S. Air monitoring detected eight VOCs at
concentrations above one part per billion by volume (ppbV). The highest measured
concentrations were 63 ppbV for acetone and 30 ppbV for acetaldehyde, both of which are
common contaminants of canisters. The levels upwind of the lake were comparable to the
downwind levels, indicating that the lake was not the source of all of the VOCs present inthe air.
TheVOCswere all far below the applicable occupational exposure limits and, generally, were
well below the applicable odor detection thresholds. Based on the available data, VOCs at the
Soda L ake Area do not appear to contribute to locd odors or threaten human health.

The H,S measurements indicate that the Main Lake is not asource of H,S odors. The
Inlet Basin, however, may contribute to odorsin the area, particularly on calm mornings. The
measurements made 100 feet downwind of the Inlet Basinindicated few odors, as did the readings
later in the day. Therefore, it appears that the H,S odors are localized to a small areaand are
transitory (intermittent). Although workers are not present at the site full-time (eight hours per
day, five days per week), the maximum concentration of H,S (150 ppbV) was far below the
applicable occupational exposure limit, indicating that H,S at the Soda Lake Areais not of
concern and does not threaten human hedth. Results of this invegtigation provided adequate data
on air quality for the Soda L ake Area.

4.4.4.6 Biota

Tissue sampling of birds (American coots) and fish (carp) from the Inlet Basin was
conducted under voluntary investigations. Results of these investigations indicate:
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. PAH metabolites in Inlet Basin bird tissue are higher than tha of reference gation

birds.

. Organic compounds were not detected in the whole body tissue analyssof Inlet
Basin fish.

. Inorganic compounds, with the exception of zinc, were within background

concentrations for fish as reported by See and others (1992).
4.4.5 Summary of Data Adequacy

To evduate a site in accordance with RCRA, sufficient data and information must be
available to define the nature and extent of contamination, evaluate the risks posed by the
contaminants and select a cleanup option where risks are unacceptable. This section describesthe
adequacy of groundwater, soil, surface water, and sediment datato meet DQOs for the RFI, Risk
Aszssment, and CMS.

To verify that the Soda Lake Area investigative data are of adequate quality and quantity,
a DQO process was developed based on the U.S. EPA Guidance for Data Quality Objectives
Process (U.S. EPA, 1994b). The process asks pertinent questions about the data  Once the data
are measured against these questions, called decision rules, a decison can be made as to whether
the data are adequate to: 1) characterize the site; 2) conduct a risk assessment; and 3) prepare a
CMS.

To ensure full characterization, the following data sets were used: 1) voluntary
investigation (pre-RFl) data, and 2) Soda Lake Area RFI (Phase | and Addendum).

The data are adequate to achieve the DQOs. DQOs for groundwater, soil, surface water
and sediment are provided in Tables 4-4, 4-5, 4-6 and 4-7 respectively. More detailed
information on the DQO process and data adequacy conclusions can be found in Volume | of the
TSD#3.

5 SUMMARY OF SITE RISKS

This section provides a summary of the risk assessment (Volume 11 of the TSD#3)
performed for the Soda L ake Area. The purpose of the risk assessment was to determine
potential risks to human and ecologica receptors, both at the present time and in the future, from
constituents in soil, groundwater, surface water, sediment, and air. Data from the Soda Lake
Areawere used to evaluate risk.

The risk assessment was divided into two sections. human health evaluation and
ecologicd evaluation. The human hedth risk assessment evduated both children and adultswhile
the ecological risk assessment evaluated both plants and animals. The overall goal of the risk
assessment wasto develop a set of congtituents and, based on their associated concentrationsin
soil, groundwater, surface water, sediment, and air, identify areas that should be targeted for
cleanup. Moreinformation on the human hedth and ecologicd risk assessments can be found in
Volume Il of the TSD#3.
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The objectives of therisk assessment were to:
. Provide data that will dlow risk managers to define remedy decisions for the site.

. Evaluate Site data to determine the potentia for adverse effects to human hedlth,
wildlife receptors, and aguatic communities following exposure to Ste
contaminants. Included are an evauation of COCs by sample and by exposure
area, spatial definition of potential risks, cumulative risk, and identification of risk
driversfor the CMS.

. Ensure protection of human and ecological receptors identified for the Soda Lake
Area using the process presented in Risk Assessment Guidance for Superfund
(RAGS) (U.S. EPA, 1989), Region V11 Superfund Technical Guidance (1994a),
and Supplemental Ecological Risk Assessment Guidance for Superfund (U.S.
EPA, 1997b).

BP agreed to remove contaminated sediments impacted by refinery operations within the
Inlet Basin, and soils at the CDA. Therefore, the risk assessment focused on those potential risks
associated with the Main Lake to determine the need for corrective action and the residual risks
(i.e., following waste removal) in the Inlet Basin (using the native soil data) and the CDA (using
nearby soil data).

This section provides a summary of the results of the risk assessment presented in Volume
Il of the TSD #3.

Ecological risksfrom exposure to selenium, which is considered to be primarily of natural
origin, is a constituent of special concern that is evaluated in a separate selenium special studies

report (ThermoRetec, 2001b). A summary of the reaults of this evduation is presented in Section
5.3.

5.1 Human Health Risk Assessment Summary
The human health risk assessment involved five steps:

. Identification of COCs. Theseinclude congtituents present in and around the
Soda Lake Areathat could potentialy contribute to arisk to humans.

. Exposure Pathways. These are processes by which humans come in contact with
constituents in the environment.

. Potential Receptors. Receptors are humans that could potentialy contact the
COCs.
. Toxicity. The potential adverse health effects of COCs to humans were

determined from published literature sources.

. Determination of Risk. The concentrations of COCs were compared to safe
levels to determine areas where potertia risks could occur. In other words, where
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a concentration of a COC was above the safe level, a potential risk was present.

A detailed description of the human health risk assessment processis provided in Sections
4 and 5 of Volumell of the TSD#3.

5.1.1 Development of COCs

COCs are identified through a process that compares or screens concentrations of each
constituent analyzed to screening levels. A description of the process for determining COCswas
presented in Section 4.3.2.

5.1.2 Exposure Pathways

The risk assessment evaluated the potentia risk to receptors associated with the current
and potentid land use and also with unrestricted land use. Thefirst step of the exposure
assessment was to identify possible pathways by which site-related COCs could migrate in the
environment and next to determine which pathways could lead to human contact. This
information is summarized in the CSM, which provides a graphical picture of site conditions and
tracks constituent migration from potential sourcesto receptors. Figure 5-1isthe CSM for the
resdentia exposure. Figure5-2isthe CSM for al of the potentia receptors associated with the
current and potentid future use of the Soda L ake Area. Details on the development of exposure
pathways and the CSMs are located in Section 5 of Volume |1 of the TSD#3.

5.1.3 Potential Receptors

The potential receptors for the Soda L ake Areaiinclude: 1) hypotheticd on-ste resdent;
2) off-dte resdent; 3) on-dte and off-gte commercial/industrial worker; 4) on-dte and off-gte
congruction worker; and 5) recreational user.

Figures 5-1 and 5-2 show the pathways from various site media to the receptors listed
above. The mediathrough which migration of congtituents could occur included surface soil,
subsurface soil, surface water, sediment, porewater, groundwater, air particulates, and ar vapors.
Site data and risk evaluation provided evidence that certain exposure pathways did not contribute
to site risk and, therefore, were not retained for quantitative risk assessment. The exposure
assumptionsthat define a receptor’s exposure to media are provided in Section 5 of Volume 11 of
the TSD#3.

5.1.4 Toxicity

The toxicity data provide an esimate of the relationship between the extent of exposure to
acongtituent and the increased likelihood and/or severity of adverse hedth effects (U.S. EPA,
1989). Toxicity datafor COCs were based on the most recent U.S. EPA-gpproved data available
regarding the potential for a constituent to cause adverse effects in exposed individuas (see
Section 5, Volume |1 of the TSD#3). For the COCs where chemica toxicity data were not
available, an uncertainty analysswas conducted. Section 5.5 of Volume Il of the TSD#3
describes the uncertainty analyssand the total lis of chemicals lacking toxicity data.

5.1.5 Determination and Summary of Site Risks
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The results of the exposure and toxicity assessment for COCs were used to determine
potential risksto receptors through calculation of RBRGs and deanup level indices (CLIS).
RBRGs are the concentrations of COCs in a particular medium above which risks to receptors
could result, and were calculated using site-specific exposure assumptions, toxicity data, and
target risk levels.

A numerical toxicity value for lead was not available because there is no demonstrable
threshold dose (i.e., a dose below which adverse health effects are not observed). Therefore,
RBRGs for lead were derived using U.S. EPA’ s lead exposure models for children and adults that
predict blood lead concentrations and calcul ate acceptable RBRGs.

Once RBRGs were calculated for both carcinogenic and non-cancer COCs, a CLI was
calculated by comparing the concentration of the COCs to the RBRGs. A CLI of one or lessthan
one indicated low potential risk, while a CLI of greater than one indicated that a potential risk
could exist because the constituent concentration exceeded the RBRG at a target risk level of
1x10° for carcinogens or an HI of one for noncarcinogens.

The primary objective of the risk assessment was to identify areas of the Soda Lake Area
where potential risks existed that should be targeted for cleanup based on potential future land use
and exposure pathways. Four exposure areas, identified based on previous land use, were defined
for the Soda Lake Area (see Figure 5-3 of Volume Il of the TSD#3). For the purposes of the risk
assessment, the exposure areas were defined to correspond with the potentially contaminated
areas that were the subject of investigation. The CLIsfor these exposure areas were calculated
based on the 95% UCL for each area. 1n addition, maximum detected valuesin impacted areas
were also consdered. Refer to Volume |1 of the TSD#3 for more detail.

5.1.5.1 Soil

Therisk characterization was organized in the context of the remedial objectives. There
arethree remedial objectivesfor soil:

. Remedial Objective 1 (Unrestricted Use). Allows unrestricted land use
including resdential and commercial structures with basements and utility
excavations not to exceed 12 feet or the top of the water table.

. Remedial Objective 2 (Reuse Plan with Restriction). The land use is consistent
with the Reuse agreement, including parks, commercid and industrid sructures
without basements (slab on grade construction) and excavations not to exceed
eight feet in depth. Similarly, foundation excavations would be limited to four feet
and utility excavations would be limited to eight feet with the use of institutional
controls.

. Remedial Objective 3 (Open Space). Thisissimilar to Remedial Objective 2
except that land useis consistent with the current uses, including grazing and
limited bird viewing. Institutional controls would be used to restrict excavations
deeper than four feet and would require management of excavated soilsto prevent
human and ecological risks.
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For residentia receptors only thalium was identified as a COC with a CLI exceeding one
in one sample for the 0.5- to 4-foot soil interval (CLI = 1.25), and no samples exceeding a CL | of
onein the 0- 0.5 foot or 4- to 12-foot soil depth intervals. The thalium exceedance was not co-
located with any other COC indicating it is likely naturdly occurring, and therefore it was not
carried forward into the CMS.

Two Reuse receptors (industrial worker and adult recreational user) were also evaluated
in the risk assessment. Results indicate no cancer or non-cancer risk driver CLI exceeding onre.
See Table 5-20 in Volume Il of the TSD#3.

The construction worker was evaluated on a site-wide basis. Site-wide average
concentrations for each soil COC were compared to the construction worker RBRG. Results
indicated no cancer or non-cancer risk driver CLI exceeding one. For more detailed information
regarding soil risks, refer to Volume Il of the TSD#3.

In addition, in the residual risk evaluation of soil inthe area near the CDA, one sample at
the 0 - 0.5 foot depth interva exceeds the background vaue of 14.5 mg/kg (adso the RBRG) and
the CLI of onefor arsenic. However, no other metal exceedances were co-located with the
arsenic, indicating it is likely naturally occurring.
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5.1.5.2 Groundwater

The groundwater evaluation was a CL | evauation of the groundwater data set onthe
SodaL ae Areafor the time period of 1997-2001. The groundwater risks were based on
evaluations of al potentid receptors exposed to unrestricted use of groundwater (on-ste and off-
site).

Exposure to groundwater included the following potential migration pathways related to
human receptors:

. Residents: Direct contact (ingestion and dermal contact) and inhalation of
groundwater VOCs while showering and via indoor air;

. Construction Workers: Exposureto groundwater included dermd contact only;
and

. Industrial Workers: Potable use of groundwater, including ingestion and dermal
contact.

The exposure pathway associated with indoor air (i.e., inhalation of VOCsfrom
groundwater via vapor intrusion) is considered an incomplete pathway for Soda L ake Area as
there are no volatile COCs.

The remedial objectivefor groundwater allows unrestricted use of the groundwater
through achievement of MCL or RBRGs. The time frame to achieve unrestricted use and the
specific area of the dte (at the source or a downgradient unit or property boundary) defines the
remedial alternative for groundwater.

The COCs identified in the risk assessment where the 95% UCL exceed the MCL (or gate
or federal DWELSs) or RBRGs include:

. Chloride (State MCL is 250,000 pg/L),
. Sulfate (State MCL of 250,000 pg/L),
. Nitrate/Nitrite (MCL of 10,000 pg/L),
. Ammonia (RBRG of 21 ug/L),

. Iron (RBC of 60,450 pg/L

. Lead (MCL of 15 pg/L, and

. Nitrate (MCL is 10,000 pg/L).

Table 5-23 of Volume Il of the TSD#3 providesthe ste data, RBRG, and CLI.

There are also limited ared exceedances via comparison of the maximum concentration to
the RBRG, yielding a CL I greater than one for the following COCs:

. Acetone,

. Aluminum,
. Arsenic,

. Barium,
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. Beryllium,
. Bis (2-ethylhexyl)phthalate,

. Cadmium,
. Nickel, and
. Vanadium.

Acetone and hig(2-ethylhexyl)phthalate are known (acetone) or suspected ((bis2-
ethylhexyl)phthalate) laboratory contaminants and were aso detected in upgradient wells. The
metals are condgdered naturally occurring and unlikely to be attributable to the refinery operations.
Therefore, they will not be addressed further in RD#3.

5.1.5.3 Sediment

Sediments in the Main Lake, East Pond, and West Pond of the Soda Lake Area (see
Figure 5-3, Volume I of the TSD#3) were evaluated for potential human health risk. Sediment
datafrom 19982001 were evaluated for potentia risk to resdents, industria workers, and
recreational users scenariosto be consistent with the remedy objectives. There were CLI
exceedances in all exposure areas, at all depth intervals, based on the recreational child cancer
RBRG due to arsenic (CLI of 1.2 to 3.3, denoted in Table 5-26, Volume 1l of the TSD #3). No
other sediment COCs exceeded the recreationa user RBRGs.

Therewere no CLI exceedances of sediment resdential RBRGs (Table 5-27, Volume |1 of
the TSD#3). The sediment resdential RBRGs account for limited sediment contact as shown on
Figure5-1. Thisscenario isincluded as required by the Risk Assessment Work Plan and is
separate from the evauation of sediments as soil.

In addition to evaluating a hypothetical resident exposure to sediment, possible exposure
to sediment as soil in the case of adry lake was considered. In the hypothetical future land use
scenario, it is possible that the Inlet Basin and Main Lake could dry out and the sediment located
therein would turn into soil, thus creating a soil exposure pathway to potential receptors. In
consideration of this hypothetical scenario, sediment data was compared to soil RBRGs on a
point-by-point and exposure area andysis. The reaults of the sediment to soil RBRG comparison
is discussed in the following paragraphs.

Sediment data was compared to the lowest soil residentiad RBRGs. When the exposure
point concentration was compared to the lowest soil residential RBRG, an exceedance of the CLI
of oneisseenfor arsenic (CLI of 5.5t0 15) inall areasat dl depthsand thallium (CLI of 1.24 in
surface sediment in the East Pond). Table 5-28, Volume Il of the TSD#3 presents the results of
the sediment COC exposure point concentrations compared to soil residential RBRGs.

Sediment COCswere also compared to soil industrial worker RBRGsin order to evaluate
whether an ingtitutional control over the site would be more appropriate. There were no sediment
COC exceedances of the soil industrial worker RBRGs (see Table 5-29, Volumelll of the
TSD#3).

The sediment risk evaluation indicates that sediment is not impacted by refinery operations

in concentrations exceeding the target risk-based standards for arecreationd user and a
congruction worker (addressed as Remedial Objective 1).
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Native sediment data were compared to the soil and sediment RBRGs for human heath
receptors. When the exposure point concentration was compared to the lowest soil resdential
and recreationa RBRG, no exceedances are seen for arsenic. Table 5-30, Volume Il of the
TSD#3 presents the results of the native sediment COC exposure point concentrations compared
to RBRGs

5.1.54 Surface Water
The risk assessment identified the COCs where the 95% UCL and the MDC exceed the
MCL (or state or federal DWELs) or RBRGs. Surface water data were compared to the

groundwater drinking water standards because it was assumed the surface water was being used
as adrinking water source. The COCs include:

. Chloride (State MCL is 250,000 pg/L) inthe Main Lake and West Pond,
. Sulfate (State MCL of 250,000 pg/L) in the East Pond and West Pond,

. Ammonia (RBRG of 21 pg/L) in the Main Lake,

. Antimony (MCL of 6 pg/L) inthe Main Lake and West Pond, and

. Manganese (Wyoming Water Quality Standard of 50 pug/L) in the Main Lake, East
Pond, and Wes Pond.

Tables 5-24 and 5-25 of Volume Il of the TSD#3 provides the site data, RBRG, and CLI
for residentid and non-residentia receptors. It is unlikely these chemicals are from the former
refinery, therefore, they will not be addressed further in the CM S or RD#3 document.

5.1.5.5 Fish Tissue Evaluation

The risk assessment evaluated potential human health risks resulting from consumption of
fish taken from the Inlet Basin and Main Lake. Evaluation of anaytes found in fish tissue in the
COC sdlection process identified four COCs; arsenic, mercury, selenium, and zinc. The only fish
exceedance was due to arsenic.

5.1.5.6 Waterfowl Evaluation

The risk assessment evaluated potential human health risks resulting from consumption of
waterfowl taken from the Soda Lake Area. The waterfowl ingestion evaluation compared the
maximum detected concentration for each COC to the residentiadl RBRGs. There are no non-
cancer exceedances. Arsenic, gamma-BHC, and TCDF exceed the CL1 of 1 in the carcinogenic
evauation. The arsenic is likely related to naturally occurring levels. In addition, gamma-BHC,
and TCDF exceedances occur in only one bird (one out of 10) at very low levels.

5.1.5.7 Air Evaluation

In August 1998, air samples were collected from eight monitoring locations across the
SodalL &e Areaand andyzed for VOCs and hydrogen sulfide, as described in Section 4.1.1 of
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Volume Il of the TSD#3. All of the VOCs were present a concentrations below the gpplicable
occupational exposure limit, and most VOCs (with the exception of acetadehyde) were wdll
below the applicable odor detection thresholds. All of the VOCs, except acetal dehyde were also
bdow applicable residential screening levels. Based on the available data, most VOCs do not
appear to contribute to loca odors nor threaten human heath. While acetaldehyde was above
resdential screening levels, it is below occupationd limits and the site is currently not used for
residentid purposes. The H,S dataindicate that the Main Lake isnot a source of H,S odors, but
that the Inlet Basn did contribute some odors in the area immediately adjacent to the basin. H,S
levels were aso aove the gpplicable resdential screening levels. However, based on current site
use, hydrogen sulfide is not of concern and does not pose a risk to human health.

5.2 Ecological Risk Evaluation Result

The ecological risk assessment for the Main Lake, the East Pond and the West Pond was
based on U.S. EPA guidance (1997, 1998), including development of an ecological food web
(Figure 5-3). Because initial evaluation found ecologic impacts as a result of higoric discharges
to the Inlet Basin, the risk evaluation was conceived as a tiered baseline evaluation. A formal
screening level risk assessment was not indicated, and a number of baseline steps to address
specific ecologica concernsidentified in the Collaborative Process were envisoned from the
beginning. Consequently, the evaluation was tiered and applied a “weight-of-evidence” approach
to assess ecological risk.

Inthetier 1 evaluation, the lines of evidence utilized for the evaluation included screening
media concentrations against conservative surface water, sediment, pore water and phytotoxicity
screening levels. Inthetier 2 evaluation, the lines of evidence included modeling of PAHs and
mercury bioaccumulation, total PAH toxicity using narcotic toxicity and organic carbon
normalization, and evauation of sediment bioassays. Other Ste observations conducted as part of
the investigations provide additional lines of evidence.

Nine key assessment endpoints were defined for the aquatic habitats. The assessment
endpoints, jointly, provide a snapshot of ecological risk to valued resources. Each of the
assessment endpoints was evaluated through the tier 1 comparisons to appropriate screening
levels, and for selected assessment endpoints, through tier 2 measurement endpoints. Each
measurement endpoint constitutes a line of evidence. Thetier 1 and tier 2 lines of evidence, taken
together, provide a weight of evidence risk evaluation for each assessment endpoint. The absence
of risk for any assessment endpoint suggeds that no ecological risk is present.

Therisk evauation assumes that the Main Lake will remain alake ecosystem. However, a
future dry lake scenario was also considered. To assess ecological risk under the dry lake
scenario, an dternative specific risk assessment was conducted where terrestrial animals were
assumed to be exposed to the sediment under terrestrid conditions (See Section 6.7, Volume I,
TSD#Q).

The following summary presents the conclusions from the lines of evidence asthey apply
to each of the assessment endpoints.

Final January 10, 2002 40



5.2.1 Main Lake Weight-of-Evidence Evaluations
5.2.11 Aquatic Invertebrate Population (surface water exposure)

No detected organic COC exceedances were identified in thetier 1 screening.  The
apparent lack of risk to aquatic invertebrates is supported by the presence of a number of species,
including sensitive species such as Daphnia pulex, callenoid copepods, and Hyalella azteca.
Additional indirect evidence comes from surface water bioassays conducted in the Inlet Basin,
where acute and chronic bioassays showed no evidence of toxicity. Also, thereis no significant
risk from exposure to COC with screening levels below the detection limit, based on modeling of
maximum pore water concentrations from observed sediment concentrations. The pore water
concentrations are below the screening leved for these anaytes, and overlying surface weter is
expected to have lower concentrations than the pore water.

The lines of evidence indicate thereis no significant risk to aquatic invertebrates based on
tier 1 screening, supported by additional observations.

5.2.1.2 Benthic and Epibenthic Organisms (exposed to sediment and sediment pore
water)

With the exception of phenol, there were no exceedances of the high (“ probabl e effect”)
screening level for detected COCs. Thetier 1 sediment screening evaluation identified eight
sediment sampling stations where there were exceedances of the low (“possible effect”) screening
levels, including six individual PAHs at six locations, with the maximum observed at two locations
near the underflow weir. 1naddition there was one exceedance for benzene. The phenol
exceedance was located away from the underflow weir. Three metals (cadmium, nickel and zinc)
exceeded low but not high screening criteria. Metals distributions did not appear correlated with
refinery sources.

The tier 1 pore water screening evauation identified three organics exceeding screening
leves; carbon disulfide (minima exceedance in one location), acetone and phenol. Acetone is
widespread and thought to be alaboratory contaminant. Phenol is localized and may be a
biproduct of plant decomposition. Metas exceedances did not show a pattern consstent with a
refinery source.

In addition to bioaccumulation modeling, bioassays were conducted on these surface
sediment stations, as well as other gations, to further evauate risk to benthic and epibenthic
organisms. There was no consistency between the sations where chemical data exceeded
screening levels and where the bioassays showed potentid effects. Low level toxicity and non-
recurring toxicity were observed in some samples and could be related to laboratory artifacts and
procedures (see Section 6.4.2.1, Volume II, TSD#3). Although there were differences between
the control bioassays when compared to bioassays from site sediments, the bioassay data indicate
there are no acute risks and negligible sub-chronic risk to benthic and epibenthic organisms near
the underflow weir. Chronic riskswere not evauated. Organisms were evaluated for growthin
the gte sediments compared to control sediments and the comparison was indeterminate.
However, growth was observed in the area of potentia impact indicating population growth and
survival.

Totd PAHswere also evduated inthe tier 2 assessment. No location exceeded organic
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carbon normalized total PAH threshold effect criteria (Schwartz,1999). Probability modeling
shows there were negligible risks to benthic invertebrates from sediment PAH in the Main Lake,
based on a ‘worst case’ andysis.

In the tier 2 evaluation, total and alkyl PAHs were consdered (HydroQual, 2001). No
location exceeded the narcotic toxicity criteria, when a conservative esimate (factor of 16) of
unmeasured, alkyl PAHswere incduded. One location exceeded the toxicity criteria, based on
non-detected data with an elevated detection limit.

Finally, there are both diverse and abundant epibenthic invertebrates identified in the Main
Lake. Benthic invertebrates are lessdiverse, but are locally abundant. Low diversity is believed
to be attributed to poor quality habitat (low oxygen, high ammonia, and sulfide content of
sediment).

The lines of evidence indicate there is negligible to no risk to aquatic invertebrates based
ontier 1 and tier 2 risk evaluations, which is also supported by the presence of epibenthic and
benthic invertebrates.

5.2.1.3 Submerged or Emergent Aquatic Vegetation (exposed to sediment)

The only sediment COCs which exceeded terrestrid phytotoxicity screening levels (used in
the absence of aguatic vegetation levels) were metals. antimony, barium, chromium, manganese,
thallium, and vanadium. Although it appears metals are a potential risk to aquatic vegetation,
metals are ubiquitous throughout the Main Lake and gppear to be primarily of natural origin.

Thetier 1 screening indicates no risk to aquatic vegetation from refinery sources.
5.2.1.4 Benthic Fish (exposed to sediment and surface water)

Thetier 1 screening indicates no risk is estimated from sediment and surface water
contaminant concentrations from exposure to non-biocaccumulative COCs.

The potential for bioaccumulation of total PAHs and mercury in benthic fish (carp) was
evauated in thetier 2. The maximum detected tota PAH in sediments does not exceed the
NOAA fish sublethal value of 1,000 ppb (i.e.,, HQ<1). PAHswerealso not detected in whole
body carp in the Inlet Basin, where PAHs are known to be elevated.

Mercury (considered as organic mercury) bioaccumulation modeling demonstrated HQs <
1 for both the NOAEC and the LOAEC.

Findly, the Main Lake supports a carp population.

The lines of evidence indicate no risk to benthic fish based on tier 1 screening, tier 2
evaluations and observations of carp in the Main Lake.

5.2.1.5 Amphibians (exposed through the food web and directly to sediment and
surface water)
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Tier 1 screening indicates sediment and surface water are protective for direct contact
(direct ingestion and dermal contact) for upper trophic level biota for non-biocaccumulative COCs.

I n the absence of toxicity reference values for amphibian, endpoints defined for
insectivorous birds were considered adequate surrogates.

Review of the lines of evidence for amphibian assessment endpoints defined for the Main
Lake did not result in unacceptable risk.

5.2.1.6 Herbivorous Birds (exposed through the food web and directly to sediment
and surface water)

Sediment and surface water are assumed to be protective for direct contact (direct
ingestion and dermal contact) for upper trophic level biota.

Potentia bioaccumulation of PAH and mercury was evaluated. It was assumed the
representative species (mdlards) consume water, sediment, epibenthic invertebrates and aquatic
macrophytes. For modeled PAH exposure, the HQs were <0.01 for the NOAEC and LOAEC.
For mercury, the modeled exposure HQs are <0.1 for the NOAEC and LOAEC.

5.2.1.7 Insectivorous Birds (exposed through the food web and directly to sediment
and surface water)

Sediment and surface water are assumed to be protective for direct contact (direct
ingestion and dermal contact) for upper trophic level biota.

Potential bioaccumulation of tPAH (defined as the sum of measured PAHS) and mercury
was evaluated. It was assumed the representative species (American avocets) consume water,
sediment and epibenthic invertebrates. For modeled tPAH exposure the HQs were <0.01 for the
NOAEC and LOAEC. For mercury (considered as organic mercury), the modeled exposure HQs
are< 1 for the NOAEC and LOAEC.

Review of the lines of evidence for insectivorous bird assessment endpoints defined for the
Main Lake did not result in unacceptable risk.

5.2.1.8 Piscivorous Birds

Sediment and surface water are assumed to be protective for direct contact (direct
ingestion and dermal contact) for upper trophic level biota.

Potential bioaccumulation of tPAH (defined as the sum of measured PAHSs) and mercury
was evduated. It was assumed the representative species (osprey) consume water and fish. For
modeled tPAH exposure the HQs were <0.01 for the NOAEC and LOAEC. For mercury
(considered as organic mercury), the modeled exposure HQs are <1 for the NOAEC and LOAEC.

Review of the lines of evidence for piscivorous bird assessment endpoints defined for the
Main Lake did not result in unacceptable risk.

Final January 10, 2002 43



Final January 10, 2002



5.2.1.9 Piscivorous Mammals

Sediment and surface water are assumed to be protective for direct contact (direct
ingestion and dermal contact) for upper trophic level biota.

Potential bioaccumulation of tPAH (defined as the sum of measured PAHS) and mercury
was also evaluated. It was assumed the representative species (mink) consume water, sediment
and fish. For both modeled tPAH and mercury exposure, the HQs were <1 for the NOAEC and
LOAEC.

Review of the lines of evidence for piscivorous mammal assessment endpoints defined for
the Main Lake did not result in unacceptable risk.

53 Baseline and Long-term Risks Associated with Selenium

A separate investigation of the present and potentid future risks of selenium to agquatic
receptors was undertaken for the Main Lake (ThermoRetec, 2001b). Seleniferous soils are
derived from marine Cretaceous shae formation which are widely distributed in Natrona County.
Elevated levels of selenium occur in the North Platte River, thus entering the Soda Lake Area, as
a reault of drainage of sdeniferous soils in the county. Seasonal inlet sreams dso contribute
selenium to the Main Lake and I nlet Basin. Without any natural outlets, the mgjority of the
selenium entering the topographic basin remains within the Main Lake. Theinvestigation was
undertaken to determineif sedenium was at levels posing risksto fish, birds and mammds, and if
over time, seenium could accumulate and rise to toxic levels.

A study of the Main Lake was undertaken to determine 1) the sources and flux of
selenium in the Main Lake; 2) the potentid risks to wildlife resources from those selenium sources
today; and 3) to develop and calibrate a predictive fate model that could be used to project future
selenium levels and risks.

Sources and flux of selenium to the Main Lake were evaluated by the collection and
analysis of surface water (Main Lake, North Platte River, and inlet streams), groundwater, and
sediments, including core profiles and redox measurements. Using these data, along with long-
term pumping rates and Ste-specific evaporation data, a mass baance was esimated for the ste.
Results indicated that over 97% of the selenium mass is sequestered in the sediment compartment,
with alarge percentage of the selenium buried below the biologically active zone. The mass
balance, along with sediment coring data, demonstrated that the deposition and burial of selenium
in sediment is slightly greater than the annual inputs. Thus, selenium input is equal to selenium
loss dueto burid.

Potentid wildlife riskswere evaluated by the collection and anaysis of seleniumin
receptor species a the Main Lake. Selenium was measured in chironomids, amphipods, emergent
aguatic insects, phytoplankton, zooplankton, pondweed, carp, and American avocet eggs
Current risks were estimated by comparing point-measured values in surface water, sediments,
and biota to the appropriate toxicity reference values derived through the scientific literature.
Based on these point estimates, wildlife a the Main Lake were found to either have no risk, or
potential risk (HQs < 10). A probabilistic risk assessment, based upon dietary uptake for
American avocet, mallard, eared grebe, and osprey of selenium-laden prey, found that in all cases,
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the central tendency was well beow the toxic threshold of 3000 ug/kg-body weight/day, dry
weight.

Approximately 20% of American avocet eggs contained selenium in concentrations below
the toxicity reference value of 6 ppm and 80% were below the 16 ppm toxicity reference value for
chick mortality in bird eggs.

A predictive fate model was developed and calibrated using the mass balance and
biologica body burden data. Model predictionsindicate that the average selenium concentration
inthe Main Lake water column will most likely remainin the 3 to 4 ug/L range over the long
term. This is congstent with the water column data, which show that for at least the 23 years of
available data, water column concentrations have been constant (Volume | of TSD#3). Consistent
with the flux estimates, the model predicts continued removal of selenium from the Main Lake
(i.e., water column and bioactive sediment layer) by sediment burid. 1n addition ongoing
selenium mitigation efforts on the Kendrick Irrigation Project should result in lower selenium
levels in the North Platte River in the future. As aresult, selenium concentrations in biota are
predicted to stay congtant over the next 100 years.

5.4  Alternative-specific Residual Risks

Residual risks associated with the recommended remedy were examined for the Inlet
Basin. The residual risksfor the Inlet Basin were determined by evaluating the COCs within the
underlying native soils. The COCs were compared to RBRGsfor both aguatic receptors
(assuming that the Inlet Basinisre-flooded post-removal), and to RBRGs for upland terrestrial
receptors (assuming the Inlet Bagn is left dry, post-removal).

The residual risk evaluation has determined there are no exceedances of an RBRG HQ =1
for any terrestria receptor. For aquatic receptors, 2-methylnapthalene is the only constituent that
exceedsthe RBRG HQ = 1 (high sediment screening vaue). For aquatic receptors, individud
PAHSs (2-methylnapthalene, acenaphthene, chrysene, fluorene, naphthaene, phenenthrene, and
pyrene), nickel and chromium exceeded the HQ = 1 but were less than HQ = 10 for the low
sediment screening vaue. Dibenz(a,h)anthracene, anthracene and acenaphthylene were not
detected but the detection limits were within the HQ =1 to HQ=10 range.

6 REMEDY EVALUATION CRITERIA
6.1 Threshold Criteria

The Consent Decree and W.S. 835-11-1605(a) of the WEQA require that all remedies
comply with four threshold criteria before being further evduated relative to the remedy selection
balancing criteria. Acceptable remedies must:

1. Be protective of human hedth and the environment;

2. Comply with applicable standards;

3. Control the source(s) of release so asto reduce or eliminate, to the extent
practicable, further releases of contaminants; and

4. Comply with applicable sandards for waste managementt.

WDEQ' s Remedial Option Evaluation and Management Scheme (ROEMS) (Waterstone,
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2001) contains adetailed description of WDEQ's gpproach to evaluate proposed RAS relative to
the threshold criteria The following is a summary of the gpproaches found in ROEMS.

6.1.1 Protection of Human Health and the Environment

All remedies must, first and foremost, be protective of human health and the environment.
Protection of human hedth and the environment can be further defined as the requirement that a
proposed remedy, if implemented, results in clean-up such that an area, site, or unit is not (or does
not have the potentia to be) 1) immediady dangerous, 2) acutdy hazardous, or 3) chronicaly
hazardous to human or ecological receptors. Each of these must be considered for a proposed

remedy.

Immediately dangerous and acute hazards to human and ecologica receptors must be
eliminated by removal or treatment of the hazard. If removal or treatment of the hazard resultsin
contamination levels adequate to meet dl remediation gods, then no further remedial actionis
necessary at the area, site or unit. However, if any resdud contamination above remedial
standards remains a the area, site, or unit, aremedy must be proposed and evaluated relative to
the threshold criteria.

To determine whether compounds or conditions found in an area, site, or unit pose an
immediate danger or acute hazard to human hedth, five atributes must be considered: 1) acute
toxicity; 2) ignitability; 3) corrosvity; 4) reactivity; and 5) explosvity.

To determine whether compounds or conditions found in an area, Site, or unit pose an
immediate danger and/or acute hazard to ecologica receptors, the following factors and
considerations must be addressed:

. Physical hazards that can directly impact the numbers and variety of species, as
well as their immediate physical condition. Immediately dangerous situations may
include: 1) the presence of corrosive, ignitable, or reactive conditions or
substances; 2) the presence of pits, piles or smilar features that may engulf, wet,
or oil areceptor; and 3) field observations of physical or toxic impactsto receptors
(e.g., direct evidence of mortality, such as fish or bird kills).

. Acute effects based on an evduation of the data againgt appropriate short-term
criteriafor aguatic and terrestria receptors. ROEMS establishes screening levels
for thisevaluation. Acutely toxic conditions must be confirmed by determining
whether: 1) concentrations exceed background; 2) exposure pathways are
complete and receptors are present; 3) screening levels used to determine acute
effects are appropriate; and 4) media concentrations represent site conditions.

Chronic risks were evaluated through the risk assessment process. The risk assessment
process has resulted in the development of RBRGs to determine whether chronic risks to human
health and the environment exist. In addition, the RBRGs have been used to definethe level of
protectiveness goal for any proposed remedy. The approach to addressing chronic risk to human
hedlth and the environment is consistent with that implemented by U.S. EPA.

6.1.2 Comply with Applicable Standards
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The second remedy selection threshold criterion is that al remedies must comply with
applicable standards, as defined in the Consent Decree. Final, media-specific applicable standards
have been devdoped and sdected by WDEQ through the Collaborative Process in congderation
of the menu of applicable standards contained inthe Consent Decree. Any proposed remedy must
ensure that contaminated media meet applicable standards. The applicable standards have been
developed to protect human health and the environment (both short- and long-term risk to human
and ecological receptors) in consideration of contaminant transfer from one medium to another.

6.1.3 Control Sources

The third threshold criterion is that al remedies must control source(s) of release so as to
reduce or diminate, to the extent practicable, further releases of contaminants. Sources of
contamination on or off-site may present athreat to human health and the environment. Any
proposed remedy must be demondgrated to prevent or mitigate the continuing migration of
contaminant sources and/or future releases of contaminants.

6.1.4 Comply with Applicable Standards for Waste Management

The final threshold criterion isthat dl remedies must comply with the sandards applicable
to waste management. Waste generated during corrective action must be managed (i.e., treated,
stored, or disposed of) in accordance with applicable local, state, and federal standards. Because
it isthe waste generator’s (BP s) responsibility to understand and have knowledge of the
applicable waste management requirements, specific waste management criteria are not described
here.

6.2  Remedial Objectives

Through the Collaborative Process, WDEQ and BP have developed a set of remedial
objectives and remedial standards that can be used to attain the threshold criteria for the Soda
Lake Area. The remedia objectives consder arange of current and potentia future land and
water uses that range from unrestricted use of the area to the current restricted use. There are
three remedial objectives for soil and two remedial objectives for sediment. Each of the remedial
objectives include the development of applicable sandards that are protective of human hedth
and the environment and control sources.

The risk assessment (Volume Il of the TSD#3) applies these remedia standardsto the
Soda Lake Area data, to identify the primary constituents that exceed these sandards within
applicable media. Tables 6-1 through 6-5 presents the remedial objectives tables and associated
remedid standards that must be achieved by the selected remedy.

The CMS (Volume 11 of the TSD#3) presents and evauates the selected remedy using
the remedial sandards presented in the remedial objective tables. The selected remedy will
achieve each of the remedial standards and meet the threshold criteria for the protection of human
health and the environment, compliance with applicable standards, and source control.

6.3 Balancing Criteria

Because WDEQ has determined that the selected remedy constitutes a waste unit removal
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action, comparison to other remedies using the balancing criteriais not relevant because no
remedies, other than waste unit removal, were consdered. The selected remedy was evauated in
Volume Il of TSD#3, using the balancing criteriato analyze costs and benefits of implementing
thisremedy. A genera explanation of each of the balancing criteria is given below.

6.3.1 Long-Term Effectiveness and Reliability

This criterion evaluates a remedy’ s effectiveness in meeting long-term objectives and
standards. This includes determining the degree of uncertainty in achieving standards, remedy
permanence (i.e., doesthe remedy have the inherent *longevity’ necessary to achieve standards),
and what is the level of residual risk posed by any remaining contaminants.

For any remedy that includes engineering or institutional controls, the reliability of the
controls needs to be determined. Therefore, the remedy should be evduated for its degree of
reliance on engineering and ingtitutional controls, the reiability and potential for failure of the
controls, the OM &M burden imposed by the controls, the ability to detect control failures, the
consequence of failures, and the ability to correct control failures.

Remedies are favored that are more likely to achieve long-term standards and objectives,
that rely less on engineering and institutional controls, and that have lower OM&M burdens.

6.3.2 Reduction in the Toxicity, Mobility or Volume of Contaminants

This criterion considers the degree to which a remedy incorporates treatment or removal
of contaminants to lower the long-term risk to human health and the environment. Therefore,
remedies should be evaluated, and will be favored, based on the extent to which the toxicity,
mobility or volume of contaminants is reduced by treatment or removal.

6.3.3 Short-Term Effectiveness

This criterion considers the time required to atain standards, including the ability to
achieve standards in areasonable time period over most or al of the site. In addition,
consideration should be given to the time necessary to substantialy reduce contaminant
concentrationsand risks. Proposed remedies that achieve sandards more quickly and that result
in rapid reductions in contaminant concentrations during the early phases of remediation will be
favored.

6.3.4 Impacts Due to Remedy Implementation

This criterion considers the adverse impacts associated with remedy implementation, and
evaluates the gravity of any projected impacts, as well asthe cost and availahility of measures to
mitigate the impacts. Evauation of this criterion should consider the risks to workers and the
community posed by the remedy during implementation, including the length, extent and
significance of the risks, measures to mitigate the risks, and the cost of risk mitigation. Other
adverse impacts during implementation should be consdered, including short- and long-term
disruptions to site land use, traffic disruptions, and visual, noise, and odor impacts.

Remedies will be favored that reduce risks to workers, neighbors, and the community
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during implementation. In generd, remediesthat minimize long-term disruption to land use will
also be favored.
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6.3.5 Practicable Capabilities

This balancing criterion considers the extent and nature of contamination and the
practicable capabilities of aremedy to addressthe contamination, including whether it is
technically practicable to attain cleanup standards and objectives. An evaluation of aremedy’s
capability to attain long-term standards and objectives is necessary. Thismay include an
evaluation of demongrated capabilities at other stes. While this criterion may generally favor
demonstrated technologies, the practicable capabilities of potentialy innovative technologies and
their ability to achieve standards should be considered.

In evaluating a proposed remedy relative to this criterion, consideration should be given to
whether remedy effectivenessisimpacted by the extent and nature of contamination. The
location, area and volume of contamination should be addressed as potentia impacts on the
intringc effectiveness and implementation of theremedy. In addition, the nature of contamination
can aso impact the effectiveness and implementation of a remedy. Ultimately, the nature of
contamination and site conditions (e.g., hydrogeology) may place limitations on the effectiveness
of aremedy in attaining final, long-term cleanup standards and objectives, resultingin a
determination of technical impracticability.

Finaly, consideration should also be given to the practicable capabilities of engineering
and institutiona controlsover the time period they will be required.

Remedies with greater practicable capabilities to achieve final standards, considering the
nature and extent of contamination, will be favored.

6.3.6 Future Land Use/Use Restrictions

This criterion addresses whether a proposed remedy is consistent with reasonably
anticipated future land uses or the use restrictions contained in aUCA. In the absence of a UCA,
the long-term remedial objectiveisto attain standards protective for any land use, including any
potential future use. However, remedies must be capable of meeting remedial standards
consistent with the current and any reasonably anticipated future land use.

If aUCA has been designated, remedies for soils should be evaluated relative to the use
restrictions contained in the UCA. However, WDEQ's selection of aternate cleanup standards
for ause control areais discretionary [W.S. 835-11-1605(c)].

In the absence of a UCA, remediesthat are protective in the short-term for current and
reasonably anticipated future land use, while progressing to attainment of long-term standards and
objectives, will be preferred.

6.3.7 Nature and Complexity of Contaminant Releases

This criterion consders whether aremedy is congstent with the nature and complexity of
releases of contaminants. A proposed remedy should be consistent with the contaminants and
phases of contaminants present, including mobile, resdual, dissolved and vepor phases. A
proposed remedy should be consistent with the complexity of releases, including, among others,
the type and number of releases, the locations/sources of releases, factors associated with release
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migration and transport, the hydrogeologic setting, and whether the releases are commingled.

Remedies are favored that are more suited to address petroleum hydrocarbon rel eases
given hydrogeologic conditions. In addition, remedies are favored that address the location and
depths of contamination and the variety of contaminant types.

6.3.8 Cost of Remedy

This criterion consders whether the remedy presents a substantia and disproportionately
high cost for implementation and completion. Costs of remedies shall be compared considering
the degree of risk reduction afforded by each remedy. Costs shall include capital, OM& M,
engineering and institutiona control costs and monitoring costs for the anticipated life of the

remedy.

Possible factors to consider include the total net present value of the remedy, how much
remedy cos is incurred by short-term versus long-term annual costs, what is the degree of
uncertainty associated with cost estimates, and what are the costs of contingencies if the remedy
isnot effective.

Remedies are favored that result in the greatest reduction in risk without substantial and
disproportionately high costs of implementation and completion relative to other remedies.

7 REMEDIAL ALTERNATIVES

The CMS (Volume 11 of the TSD#3) recommends the No Further Action dternative for
al media at the Main Lake, the Northwest Drainage Area, and the Soda Lake Pipeline. Wage
Unit Removal is the recommended remedial alternative for sediments or soil impacted by refinery
operations within the Inlet Basin and the Caustic Disposal Area. The WDEQ accepts these
recommendations as further discussed below.

The WDEQ has also determined a No Further Action decision is appropriate for site wide
groundwater.

7.1 Main Lake and Northwest Drainage Area

Human health and ecological risk assessments were performed for the Main Lake and the
Northwest Drainage Area. The human health risk assessment determined that there are no
refinery related risks to humans at the Main Lake and Northwest Drainage Area. Constituents
exceeding human health RBRGs are naturally occurring.

The ecological risk assessment determined there are no refinery related risks to ecological
receptors from exposure to surface water or sediment porewater. The constituents that were
detected at the Main Lake in surface water or sediment porewater are below acceptable screening
levels, believed to be alaboratory artifact, or naturaly occurring. The ecologica risk assessment
determined there are negligible to no risks to ecological receptors from impacted sediments near
the underflow weir. This determination is based on a weight of evidence approach which included
bioassays and bioaccumulaion modeling. The WDEQ believes these risks are acceptable given
that potentid risk is limited to benthic or epibenthic organisms (higher trophic levels are not at
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rsk); therisk is associated with a confined area of the Main Lake near the underflow welir; the
refinery related risk drivers are PAHs which will naturally attenuate and finaly, the source of the
contamination (Inlet Basin sediments) will be removed as part of the waste unit removal action.

The Northwest Drainage was evaluated as part of the RFI soil investigation to determine
the nature and extent of impacts from a 1973 crude oil pipeline release that flowed overland to the
Main Lake. Soil samples collected along the Northwest Drainage did not show any visible effects
of the historic ail spill. Organic compounds were not detected in soils above the human health or
ecologica screening criteria. Inorganic compounds that exceeded the human health and/or
ecological screening criteriaincluded arsenic, thallium, and vanadium. However, these
compounds do not exceed background.

7.2 Soda Lake Pipeline

The RFI (Volume | of the TSD#3) presented the results of the Soda L ake Pipeline
maintenance and testing. The maintenance records indicate that minor corrosion and scaling was
observed in the pipeline during ingpections. According to the RF, when the pipeline condition
was found unacceptable for continued operation, repairs were made. In 1990, repairs were made
in acorroded section of the pipeline located south of Amoco Road.

Flow testsand hydrostatic tests, coupled with visual inspections, interviews with
operations personnd and groundwater sampling results indicate that there have not been any
releases of refinery waste water or North Platte River water. The last 800 feet above the Inlet
Basn outfdl was not hydrogtatically tested because of concernsfor causing pipe failure. This
portion of the linewas congtructed below the water table and has experienced consderable
external corrosion. Visud soil impacts were not indicated in the area adjacent to the last 800 feet
of pipeline above the Inlet Basin outfall during test pit excavation. No analytical samples were
collected from this section of the pipeline.

7.3 Site Wide Groundwater

The RFI (Volume | of the TSD#3) evaluated the potential for groundwater impacts from
the Soda Lake Area. Hydrogeologic conditions and groundwater water qudity were included in
the evaluation. The hydrogeologic evaluation determined that there were two groundwater
systems in the Soda L ake Area; a shallow system and a deeper regional system. All of the data
suggest these two groundwater systems are not connected to each other in the Soda Lake Area.
For the mgority of the year, the shallow system isflowing into (i.e. recharging) and toward the
Main Lake groundwater system. Thereisashort period of time during the year when the
shdlow systemis not flowing toward the Main Lake on the east Sde. During thistime, the
gradient between the groundwater and the Main Lake is generdly flat. Occasiondly, the shalow
groundwater in thisarea will migrate away from the Main Lake. However, the hydro-geologic
conditions do not allow for off-site migration. The shallow groundwater system has been
analyzed for quality. Both organic and inorganic constituents have been detected in groundwater
adong the east Sde of the Main Lake. The organic congtituents are below screening levels
(drinking water standards) or were not detected frequently enough to qualify asa COC in the
sdlection process. Inorganic congituents are above drinking water sandards, however, are not
above background levels for the Soda L ake Area.
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7.4 Inlet Basin Waste Unit Removal Action

The CMS (Volume I11 of the TSD#3) recommends implementation of aremedy for the
excavation and removal of sediments that are impacted by refinery operations in the Inlet Bagn.
The sediments are uniformly impacted and distinct from the underlying native soils, making
removal a practicable aternative. The CMS recommends dewatering the Inlet Basin so that the
sediments can be removed by dry excavation technigues, thereby facilitating visual identification
of impacted sediments, and avoiding the complications and high costs of wet dredging. The CMS
recommends dewatering the Inlet Basin by shutting off flow to the Inlet Basn from the North
Platte River, blocking the underflow weir between the Main Lake and the Inlet Basin, and
allowing evaporation to lower the levels of both bodies of water. Inflow of groundwater from
surrounding land and through the weir from the Main Lake may have to be controlled by
dewatering and/or seepage barriers along the dike. Further evaluation of the evaporation and
dewatering processes will be conducted through work plan development.

According to the recommended remedy, the refinery impacted sediment will be removed
by dry excavation techniques once the water levels in the Inlet Basn are sufficiently lowered. 1f
possible and beneficid, the sediment will be removed in at least two stages to limit the time that
dry sediment is exposed to the aamosphere, as well as the overdl time of the remedy. Some
reworking or tilling of the sediment during removal operations may be necessary to enhance
drying of the sediment. All impacted sediment will be transported to the CAMU for disposal and
must meet CAMU operating requirements.

Confirmation sampling isalso part of the recommended remedy. Remaining native soils
must meet remedial standards for either terrestrial or aquatic conditions, depending on whether or
not the Inlet Basin and Main Lake arereflooded. 1f the Inlet Basin is not reflooded, the
recommended remedy requires contouring and seeding of the final excavated grade.

7.5  Caustic Disposal Area

The CMS (Volume I11 of the TSD#3) recommends implementation of aremedy for the
CDA soilsimpacted by refinery operations, consisting of removal of impacted soils and disposal in
the CAMU. The excavation will be conducted within the bermed areathat visualy definesthe
CDA. Soilswill be excavated down to the bedrock surface. WDEQ will require confirmation
sampling as part of the selected remedy.

8 SELECTED REMEDY

This section contains WDEQ's selected remedy for sediments and soils on and beneath the
Soda Lake Area.

8.1 Corrective Action Management Unit

In February 15, 2001, correspondence, WDEQ gave conditiona approval to BP for the
construction and operation of a CAMU (ThermoRetec, 2000b) at the Soda L ake Area. The
CAMU is an engineered unit used for the management (i.e., treatment and disposd) of
remediation waste generated during cleanup of the former refinery, including the Soda Lake Area.
As such, the CAMU is being identified as a component of the selected remedy. If the CAMU
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cannot be used to manage remediation wastes generated as part of the Soda L ake Area cleanup,
BP mug propose, for WDEQ written approval, appropriate alternatives to manage wastes that
would have been destined for the CAMU.
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8.2 Inlet Basin Sediment Removal Action

This section describes the selected remedy for the Inlet Basin sediments impacted by
refinery operations. For the purposes of this section, the term Inlet Basin sediments includes
impacted sediments in the Inlet Basin, cap material, and recently deposted river sediments.
Performance criteriafor the selected remedy are found in Section 10. The sdected remedy will be
designed and implemented in accordance with sediment removd work plans that are submitted for
WDEQ'swritten approval to meet the schedule requirements of Section 12.

Within six months of the effective date of the RM, BP shall submit for WDEQ approval a
Phase 1 Inlet Basin Sediment Removal Work Plan that describes: 1) any dewatering or water
management activities related to reducing water levelsin the Inlet Basin and Main Lake; 2)
measures to control dust and odor during dewatering of the Inlet Basn and Main Lake; 3) a
program of air monitoring for worker safety in the area of the Inlet Basgn and for off-gte
receptors and odors at the BP property boundary during Inlet Basin and Main Lake dewatering
and; 4) a program to monitor impacts to the Soda L ake Area habitat during dewatering of the
Inlet Basin and Main Lake. The Phase 1 Inlet Basin Sediment Remova Work Plan will be
amended and modified as necessary in the Phase 2 I nlet Basin Sediment Remova Work Plan.

The Phase 2 Inlet Basn Sediment Removal Work Plan shall be submitted for WDEQ
review and approval within two years of the effective date of the RM, and shall contain the
information as described in this section.

The selected remedy for the Inlet Basin is awaste unit removd action through excavation
of all sediments impacted by refinery operations | mpacted sediments can be differentiated from
underlying native soils by color, consistency, and density (i.e., the Inlet Basn sediments are dark
colored, fine-grained, and soft compared to the tan colored, dense, sandy native soils). The Inlet
Basin sediments are currently covered by approximately14 feet of water. While it would be
feagble to remove the submerged sediments by mechanical or hydraulic dredging techniques, it
would be difficult to ensure that all impacted sediments were removed. Further, without
significant additiond measures, dredging would cause some resuspension and redistribution of
impacted sediments within the basin, potentidly re-contaminating areas of the basin that were
dready dredged. Therefore, thiswaste unit removal action allows dewatering of the Inlet Basin
to facilitate removal of the sediment. This gpoproach will allow more precise and complete
removal of sediment based onitsvisible extent and avoid the potentid re-suspension problems
associated with wet dredging.

If an acceptable covenant not to sue, or other comparable mechanism, with agencies
having jurisdiction and a habitat management partnership is established, and BP (or a member of
the habitat management partnership) retains the necessary water rights, BP will continue to pump
water to the Inlet Basn or the Main Lake until or unless any agency having jurisdiction or the
habitat management partnership decides pumping should be discontinued. If these conditions are
not met, dewatering of the Inlet Basn and the Main Lake will be a permanent condition (i.e.,
pumping is not resumed). Section 8.2.1 provides removal action requirements under the
temporary dewatering scenario (i.e. pumping resumes) and under the permanent dewatering
scenario (i.e. pumping is not resumed).

WDEQ has concluded that continued pumping of North Plaite River water to the Main
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Lake and Inlet Basin following implementation of the selected remedy does not constitute a
violation of the WEQA.

8.2.1 Description of Removal Action
8.2.1.1 Temporary Dewatering - Pumping Resumes

During the first phase of the waste unit removal action, BP will cease pumping of North
Patte River water to the Inlet Basn and Main Lake. Asaresult, water levelsin the Inlet Basn
and Main Lake will begin to lower by naturd evaporation, gradually exposing the Inlet Basn
sediment. At its greatest thickness and depth, the surface of the Inlet Basin sediment isat an
elevation of approximately 5162 feet amsl. Because the Inlet Basn and the Main Lake are
hydraulicaly connected, reducing water levelsto this extent would remove all free water from the
Inlet Basin and substantialy shrink the footprint of the Main Lake (Fgure 8-1), drying out
approximately 70% of the current Main Lake surface water area. Drawdown of the Main Lake
would have the following short-term impacts:

. reduction in aquatic vegetation and insects due to increased TDS;
. connection of nesting islands to main land, making them accessible to predators;

thus eliminating nesting;
. elimination of nesting habitat in existing shallow water areas,

. reduction in the amount of habitat available and resulting in areduction in the
amount of bird use; and

. evaporative concentration of inorganic congtituents (see Volume 1 of TSD#3) in
the Main Lake surface water may have additional impacts.

BP and WDEQ recognize that the benefits of the removal of sedimentsimpacted by
refinery operationsin the Inlet Basin outweigh these short-term impacts. Drawdown of the Main
Lake provides the opportunity to enhance aquatic bird habitat in the long-term.

BP will evaluate the potentid, to the extent practicable, for minimizing the extent of water
level drawdown in the Main Lake required for dry removal of the Inlet Basin sediments. This
evaluation will examine the localized dewatering options (e.g., dewatering points, wells, or drains
in active excavation areas) and methods for temporarily reducing seepage through the dike
between the Main Lake and Inlet Basin (e.g., temporary upstream barriers, such as low
permeability soil, bentonite, or membranes). A plan for evaluating dewatering (Phase 1 Inlet
Basin Sediment Remova Work Plan) and seepage control options (Phase 2 I nlet Basin Sediment
Removal Work Plan) will be required (see Section 12).

Based on water balance modeling presented in Volume [ 11 of TSD#3, natura evaporation
would reduce water levelsin the Main Lake by 14 feet in fiveto eight years. Even if sediment
removal can be conducted at higher water leves, several years of evaporation will ill be required
to lower the Main Lake water level. As part of this removal action, BP will evaluate the potentia
bendfits (to wildlife that rely on the Soda Lake Area habitat) of accelerating the rate of
evaporation and minimizing the time that |ake levels are lowered. It should be noted that
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lowering the water level too quickly may result in adverse impacts by not allowing migratory birds
sufficient time to adjust to the smaller water areas. However, if the evauation shows tha more
rapid lowering of the Main Lake and Inlet Basin water level would be beneficia to wildlife and
practicable, BP will present plans for accelerating the evaporation process for WDEQ approval.

Treatability test results (see Appendix A, Volume I11, TSD#3) indicate that the Inlet Basin
sediments should drain by gravity fairly rapidly, and that normal excavation and handling
processes should reduce water contents sufficiently to meet CAMU material acceptance criteria.
If norma excavation and handling processes are not sufficient to meet CAMU water content
requirements, BP may use the earth moving equipment to work and spread the sediment in the
basin to promote drying. If working and temporary spreading of the material within the basin are
still insufficient to adequately dry the sediment, BP will propose other methods to accelerate
sediment dewatering, such asfrench drain systems ingalled prior to excavation or drying beds, for
WDEQ review and approval.

The Inlet Basin sediment impacted by refinery operations should be removed in at least
two stages, as portions of the Inlet Basin become dewatered. For example, when drawdown of
the water leve is 50% complete, sediment from contiguous and accessble areas of the Inlet Basn
that are shallower than thiswater leve (based on the bottom devation of the Inlet Basn
sediment) will be removed. Thiswill 1) minimize the amount of time that sediments are exposed;
2) allow contractors to optimize removal and dewatering techniques before attempting to
excavae sediments in deeper and more chdlenging areas, and 3) reduce the overdl time period
for remediation. WDEQ' sfinal decision on staged removal will be based on information further
refined in the Phase 2 Inlet Basin Sediment Removal Work Plan. In addition, WDEQ will
consider potential odor issues when determining whether to conduct sediment removal in stages.

Sediments removed from the Inlet Basin will be placed in the CAMU. Sediments must
meet placement requirements of the CAMU approval (February 15, 2001), or a WDEQ approved
waiver will be required. There are an estimated 260,000 cy in-place volume of impacted
sediments and cap materia to be removed under current saturation and inundation conditions. As
the water surface recedes and the material dries, this volume is estimated to decrease to
approximately 200,000 cy.

Soil sample datareported in Volume 1 of the TSD#3 indicate that COC concentrationsin
native soils underlying the Inlet Basn sediments (which can be differentiated based on color,
texture, and condstency) exceed screening levels for aquatic life but are below RBRGs for
terrestrial wildlife. Aquatic life exceedances are less than an HQ of 10 for the low screening
levels, except for 2-methylngphthalene. Therefore, removal of dl visibly impacted sediments (i.e.,
so that native soils are exposed throughout the basin) is expected to result inresidual COC
concentrations consistent with those reported in Volume 1, TSD#3. While soil sampling and
analyses should not be necessary to guide the extent of sediment removal (because of the obvious
visual difference between the sediment and native soil), this removd action includes collection of
soil samples (Phase 2 Inlet Basin Sediment Removal Work Plan) from within the Inlet Basin after
sediment removd is complete to confirm that resdud risks are not higher than expected based on
this excavation procedure and meet the remedial objectives based on future land use (i.e. aquatic).
More details are provided in Section 10.

The waste unit removal action requires dust and odor control during dewatering of the
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Inlet Basin and the Main Lake, and excavation of the Inlet Basin. Therefore, the selected remedy
includes staged hydroseeding of dewatered sedimentsin the Inlet Basin, and in the area near the
underflow weir in the Main Lake.

Following the waste unit removal and confirmation that impacted sediment removal is
complete, the underflow weir will be restored and the Inlet Basin and Main Lake will be
reflooded.

8.2.1.2 Permanent Dewatering - Pumping Not Resumed

During the first phase of the waste unit removal action, BP will cease pumping of North
Matte River water to the Inlet Basn and Main Lake. Asaresult, water levelsin the Inlet Basn
and Main Lake will begin to lower by naturd evaporation, gradually exposing the Inlet Basn
sediment. At its greatest thickness and depth, the base of the Inlet Basin sediment extends
approximately 14 feet below current Inlet Basn water levels.

Based on water balance modeling presented in Volume | of TSD#3, naturd evaporation
would reduce water levelsin the Main Lake by 14 feet in five to eight years. Even if sediment
removal can be conducted at higher water levels, several years of evaporation will ill be required
to lower the lake water levels. As part of this removal action, BP will evaluate the potentid
bendfits (to wildlife that rely on the Soda Lake Area habitat) of acceerating the rate of
evaporation. It should be noted that lowering the water level too quickly may result in adverse
impacts by not allowing migratory birds sufficient time to adjust to the smaller water aress.
However, if the evduation shows that more rapid lowering of the Main Lake and I nlet Basin
water level would be beneficia to wildlife and practicable, BP will present plans for accelerating
the eveporation process for WDEQ approval.

Treatability test results (see Appendix A, Volume I11, TSD#3) indicate that the Inlet
Basin sediments should drain by gravity fairly rapidly, and that normal excavation and handling
processes should reduce water contents sufficiently to meet CAMU material acceptance criteria.
If normal excavation and handling processes are not sufficient to meet CAMU water content
requirements, BP may use the earth moving equipment to work and spread the sediment in the
basin to promote drying. If working and temporary spreading of the material within the basin are
still insufficient to adequately dry the sediment, BP will propose other methodsto accelerate
sediment dewatering, such asfrench drain systems ingalled prior to excavation or drying beds, for
WDEQ review and approval.

The Inlet Basin sediment impacted by refinery operations should be removed in at least
two stages, as portions of the Inlet Basin become dewatered. For example, when drawdown of
the water leved is 50% complete, sediment from contiguous and accessble areas of the Inlet Basn
that are shallower than thiswater leve (based on the bottom eevation of the Inlet Basn
sediment) will be removed. Thiswill 1) minimize the amount of time that sediments are exposed,;
2) allow contractors to optimize removal and dewatering techniques before attempting to
excavae sediments in deeper and more chdlenging areas; and 3) reduce the overdl time period
for remediation. WDEQ' sfinal decision on staged removal will be based on information further
refined in the Phase 2 Inlet Basin Sediment Removal Work Plan. In addition, WDEQ will
consider potential odor issues when determining whether to conduct sediment removal in stages.
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Sediments removed from the Inlet Basin will be placed in the CAMU. Sediments must
meet placement requirements of the CAMU approval (February 15, 2001), or a WDEQ approved
waiver will be required. There are an estimated 260,000 cy in-place volume of impacted
sediments and cap material to be removed under current saturation and inundation conditions. As
the water surface recedes and the material dries, this volume is estimated to decrease to
approximately 200,000 cy.

Soil sample datareported in Volume 1 of the TSD#3 indicate that COC concentrationsin
native soils underlying the Inlet Basin sediments (which can be differentiated based on color,
texture, and congstency) exceed screening levels for aquatic life but are below RBRGs for
terrestrial wildlife. Aquatic life exceedances are lessthan an HQ of 10 for the low screening
levels, except for 2-methylnaphthalene. Therefore, removal of dl visibly impacted sediments (i.e.,
so that native soils are exposed throughout the basin) is expected to result inresidual COC
concentrations consistent with those reported in Volume 1, TSD#3. While soil sampling and
analyses should not be necessary to guide the extent of sediment removal (because of the obvious
visual difference between the sediment and native soil), this removd action includes collection of
soil samples (Phase 2 Inlet Basin Sediment Removal Work Plan) from within the Inlet Basin after
sediment remova is complete to confirm that residud risks are not higher than expected based on
this excavation procedure and meet the remedial objectives based on future land use (i.e.
terrestrid). More details are provided in Section 10.

The waste unit removal action requires dust and odor control during dewatering of the
Inlet Basin and the Main Lake, and excavation of the Inlet Basin. Therefore, the selected remedy
includes staged hydroseeding of dewatered sedimentsin the Inlet Basin, and in the area near the
underflow weir in the Main Lake.

Following the waste unit removal and confirmation that impacted sediment removal is
complete, the Inlet Basin will be regraded and seeded, as necessary, to ensure that remedial
objectives are met.

8.2.2 Evaluation of the Selected Remedy

The selected remedy for the Inlet Basin is designed to be consistent with unrestricted land
use defined in Soil RO#1 in an unflooded state, and with unrestricted recreational use in a flooded
dae asdefined Sediment RO#1. These remedial objectives were presented and evaluated in
Volume Il of the TSD#3.

The selected remedy for the Inlet Basin is generally consistent with the remedy presented
inVolume I11 of the TSD#3. WDEQ has determined that the selected remedy meetsthe threshold
criteria. Because WDEQ has determined that the selected remedy for the Inlet Basin constitutes a
waste unit removd action, evaluation of the remedy relative to the bdancing criteria is not
relevant because no remedies, other than waste unit removal, were considered.

8.2.3 Contingencies
If the results of confirmation sampling indicate that performance criteriain Section 10

cannot be attained through excavation, then BP may petition WDEQ for implementation of
alternative remedies including engineering or ingitutional controls.
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The Phase 1 and Phase 2 Inlet Basin Sediment Removal Work Plans will include
contingencies to address impacts to the Main Lake, if any, caused by drainage of Inlet Basin water
during dewatering, and dust and odors that exceed performance criteria.
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8.2.4 Required Work Plans

The following work plans will be prepared prior to implementation of the Inlet Basin
removal action:

Inlet Basin Sediment Removal Work Plans (Phase 1 and Phase 2)

These plans will include the design details for implementation of the sdected remedy.
Specific elements of the Phase 1 Inlet Basin Sediment Removal Work Plan will include
dewatering, surface water management, dust and odor control, air monitoring, and monitor
habitat impacts. Specific elements of the Phase 2 Inlet Basin Sediment Removal Work Plan will
include additional or modified dewatering or surface water management, seepage control,
excavaion techniques, modification of the air monitoring program based on excavation
techniques and previously collected air monitoring data and information, waste removal
confirmation sampling, transportation, and performance specifications required for Inlet Basin
sediments to be placed in the CAMU. Additiona work plan provisons may be included by
agreement of WDEQ and BP.

As-Built Report

A final as-built report will be developed to demonstrate that refinery impacted sediments
were removed to the specified lines and grades, that all visible refinery-impacted sediments were
removed, that the results of confirmation sampling met performance criteria, and that materids
placed in the CAMU met requirements of the gpproved Materids Management Plan. The as-built
report will describe post-removal conditions and show final grades.

8.3 Caustic Disposal Area Removal Action
8.3.1 Description of Removal Action

The selected remedy for the CDA includes removal of refinery impacted soilsto meet the
performance criteria specified in Section 10. The horizonta extent of soilsto be removed isthe
bermed area of the CDA, and the vertical extent is to bedrock, approximately three feet bgs
(Figure 8-2). Excavated soilswill be placed in the CAMU. Confirmation sampling will be
required to demonstrate that soils exceeding performance criteria have been removed. The
excavated area will be backfilled with native soils, graded to blend with the naturd topography,
and reseeded.

8.3.2 Evaluation of the Selected Remedy

The selected remedy for the CDA is designed to be consigent with unrestricted land use
defined in Soil Remedid Objective #1. These remedial objectives were presented and evaluated in
Volume |1 of the TSD#3.

The selected remedy for the CDA is generdly congstent with the remedy for CDA soils
presented in Volume I11 of the TSD#3. WDEQ has determined that the selected remedy meets
the threshold criteria. Because WDEQ has determined that the selected remedy for the CDA
congtitutes awaste unit removal action, evauation of the remedy reative to the balancing criteria
Isnot relevant because no remedies, other than waste unit removal, were considered.
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8.3.3 Required Work Plans

The following work plans will be prepared prior to implementation of the CDA waste unit
removal action:

CDA Soil Removal Plan

This plan will include the design details for removing the soils impacted by refinery
operations from the CDA. Specific elements of this plan will include: impacted soil removal, dust
monitoring and control, grading and seeding, confirmation sampling, and management of soils to
meet CAMU disposal requirements.

As-Built Report

A final as-built report will be developed to demonstrate that soils exceeding remedial
standards were removed, that the results of confirmation sampling met performance criteria, and
that materias placed in the CAMU met requirements of the approved M aterials Management
Plan. The as-built report will aso describe post-removal conditions and show final grades for the
CDA.

8.4 Other Units within the RD#3 Area

No Further Action is the selected remedy for al other areas and mediawithin the Soda
Lake Areaincluding the Main Lake, the Soda L ake Pipeline, the Northwest Drainage Area, and
site-wide groundwater, as described in Section 7. Based on existing and predicted future
conditions, it is WDEQ's judgement that continued pumping of North Platte River water to the
Main Lake and Inlet Basin (following removal of Inlet Basn sediment impacted by refinery
operations) will not result in adverse impactsto human health and the environment and does not
constitute a violation of the WEQA. The No Further Action determination does not cover
impacts to the Soda L ake Area due to unanticipated future conditions.

8.5 Removal/Remedial Standards and Objectives

Contaminants in soils, sediments and sources may present risks to human and ecological
receptors. This section identifies the remedial standards for COCs in soils that exceed terrestrial
use and aqudic use criteria.

8.5.1 Terrestrial Use Criteria

This section identifies the remedial standards for COCs in soils (in the table below) that
exceed the following criteria:

Ecological health COC with an HQ between 1 and 10 usng the lowest RBRG identified
for terrestria receptorsinVolume |1 of TSD#3.

8.5.2 Aquatic Use Criteria

This section identifies the remedial standards for COCs in soils (in the table below) that
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exceed the following criteria:

Ecological heath COC with an HQ between 1 and 10 usng benthic low screen value, as
identified in Volume Il of TSD#3.

The residual risk evaluation has determined that for aguatic receptors, the only constituent
that exceeded a benthic ecologica high screen HQ = 1 was 2-methylnaphthdene. Also, for
aguatic receptors, individual PAHs (2-methyl naphthalene, acenaphthene, chrysene, fluorene,
naphthalene, phenenthrene, and pyrene), nickel, and chromium exceeded an HQ = 1, but were less
than HQ = 10 for the low sediment screening value. Dibenz(a,h)anthracene, anthracene and
acenaphthylene were not detected, but the detection limits were within the HQ =1 to HQ=10

range.

In addition, chromium (HQ = 1.1) and nickel (HQ = 1.5) dightly exceeded low screening
vaues but no high screen values. However, these metals are unlikely to be a risk-based concern
dueto minimal exceedances and lower bioavalability.

Remedial Standards for Aquatic Sediments or Soils

Soil Standards and Objectives (mg/kg)

Congtituents of Waste Ecodlogical Ecological Ecological Ecological

Concern Unit Terredrial Terredrial Aquatic Long- | Aquatic
Long-Term Remedid Term Remedial | Remedia
Remedid Standards Objective Standards (HQ
Objective (HQ=10) (HQ=1) =10)
(HQ=1)

2-methylnaphthalene | Inlet Basn | 964 9640 0.02 0.02

acengphthene Inlet Basn | 2830 28300 0.0059 0.059

chrysene Inlet Basn | 839 8390 0.027 0.27

fluorene Inlet Basn | 2490 24900 0.01 0.1

naphthal ene Inlet Basn | 1125 11250 0.015 0.15

phenenthrene Inlet Bagn | 2427 24270 0.019 0.19

pyrene Inlet Bagn | 371 3710 0.044 0.44

lead CDA 33 330 NA NA

3,4 - methylphenol CDA 53 530 NA NA

Note 1: Detection limitsin routine analysis of environmental samples approved for CERCLA Contract

Laboratoriesis 0.33 mg/kg for individual PAHsin alow moisture sample. Most | aboratori es cannot meet detection

limits commensurate with the aguati c long-term remedial objective or even the HQ=10 remedial standards without
special method devel opment.

8.6  Points of Compliance

Implementation of the selected remedy for soils on the Soda Lake Area must ensure that
remedial standards, which are protective of ecologic receptors, are met at relevant POCs upon
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completion of the selected remedy. If the Inlet Basin is permanently dewatered, the relevant POC
for ecologicd terrestria receptorsis the upper two feet. If the Inlet Basin isreflooded, the
relevant POC for aguatic receptorsisthe top 10 cm (four inches) of the sediment surface. The
POC for the CDA isthetop of bedrock or two feet, whichever is shallower.

8.7 Annual Reporting

On an annual basis, BP shall report activities related to implementation of the selected
remedy. Theannud report is dueto WDEQ no later than April 1st of each year.

The annual report shall provide a summary of remedy implementation activities occurring
in the previous year including: 1) for each component of the selected remedy, a description and
egstimate of the percentage of the component tha has been implemented, aswell as a description
and egtimate of the percentage of the component expected to be implemented in the coming year;
2) for each component of the selected remedy that is subject to design study, benchscale testing,
or pilot testing, a description of the status and the results of study or teging; 3) a description of
activities related to implementation and monitoring of ingitutiond controls; 4) an identification of
any activity or requirement of the remedy decision not completed in atimely manner, and problem
areas or anticipated problem areas affecting compliance with the remedy decision; 5) a description
and summary of remedy monitoring activities; 6) a description and summary of remedy
performance; 7) a description of actions taken to address and rectify problems related to
implementation of the selected remedy, including ingtitutional controls and Reuse problems; and
8) adescription of other corrective action and Reuse activities, including progress and status,
undertaken pursuant to this remedy decision.

The annual review should also document modifications or upgrades that have been
implemented in the previous year or that would enhance or optimize system performance.

8.8 Five Year Review

The five year review was intended to evaluate the progress of long-term remedial actions.
The RD#3 remedy should be complete in less than 10 years, therefore, the requirement for afive
year review is tentatively waived. However, any evaluation or actions that would normally occur
during afive year review must be addressed adequately by the annual review process, described
above. General requirements of the five year review are outlined in Section 8 of RD#1 and
RD#2. WDEQ may re-activae the five year review process if the as-built reports are not
submitted by BP and approved by WDEQ within 10 years, beginning with the April 1, 2013
report, or as long as a UCA is required for any areas within the Soda Lake Area.

9 INSTITUTIONAL CONTROLS
9.1 CAMU

BP submitted the Corrective Action Management Unit (CAMU) Application dated
October 16, 2000 (as amended on December 15, 2000), which was approved by WDEQ on
February 15, 2001. Section 8.1 of the approved application requiresthat, at closure of the
facility, BP file for record in Natrona County, Wyoming, adeed notice instrument that restricts
any potentia activity that would disturb the containment or cover system or functioning of the
monitoring systems. BP is not required to establish or implement any additional institutional
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controlson the CAMU under this RD#3.
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9.2 Soda Lake Area (Excluding the CAMU)
9.2.1 No Institutional Controls Required

It is anticipated that after the selected remedy isimplemented under RD#3, all of the Soda
L ake Area (excluding the CAMU) will meet unrestricted sandards. BPis not required to
establish or implement institutional controls on the Soda Lake Area.

9.2.2 Contingent Institutional Controls

If unrestricted standards are not attained, BP will establish and maintain the following
ingitutional controls in the Soda Lake Area (excluding the CAMU):

. aUse Control Area (UCA) approved by Natrona County and filed for record in the
office of the Natrona County Clerk; and

. aNotice of Use Restrictions and Environmental Conditions that contains use
restrictions consistent with the UCA filed for record in the office of the Natrona
County Clerk.

9.3 Alternate Institutional Controls

If WDEQ determines that any proposed |Cs would not be effective in protecting against
human exposure to contamination, BP shall then propose, for WDEQ approval, aternate
ingitutional controls or other actions to correct these deficiencies. Inthe event an approvable IC
or other action is not identified, WDEQ may require this RD#3 to be reopened.

10 PERFORMANCE CRITERIA AND PERFORMANCE MONITORING OF THE
SELECTED REMEDY

This section of the RD#3 presents performance objectives, performance criteria, and
minimum monitoring requirements for the waste unit removals for the Inlet Basin impacted
sediments and CDA soils.

10.1 Performance Criteria and Performance Monitoring Goals

The performance criteria and monitoring requirements described herein are intended to
measure the success of the remedy at meeting performance objectives, with the following general
gods (in any cases of conflicts or incongstencies between the generd gods and the specific
performance criteria, the specific performance criteria shall take precedence):
10.1.1 Verifying Location

Some of the performance monitoring requirements and criteria have been established to

ensure that the remedia actions are implemented in al the necessary areas, as well as ensuring
that remedial actions are not conducted where they are not necessary or will not be effective.
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10.1.2 Confirmation of Design Parameters

The wagte unit removd actions are based on assumed: subsurface conditions, evaporation
and sediment dewatering rates, material handling characterigtics, removal performance, and
consistency with CAMU approval requirements. Therefore, some of the performance monitoring
requirements and criteria were established to verify that actual conditions are consistent with
those assumed in design.

10.1.3 Extent of Removal

Some of the performance objectives areintended to ensure that sediments and soils are
removed to the extent required to meet remedial standards and performance objectives.
Incomplete removal will trigger additional removal, if practicable, or institutional controls.

10.1.4 Remediation Time Period

The actual progress of remediation will be monitored to ensure that the remedy is likely to
achieve the intended remediation sandards in a reasonable time period. The remediation time
period is defined in the Volume 11, TSD#3. Some of the performance criteria may trigger
additional actions to ensure that the remedy is completed in atimely manner.

10.2 Dewatering of Inlet Basin Sediments
10.2.1 Temporary Dewatering Option
10.2.1.1 Performance Objectives

a Dewater Inlet Basn sediments to the extent necessary to allow remova by dry excavaion
methods, to minimize mixing of sediments and underlying native soils by excavation
equipment, and to allow visual identification of the sediment/native soil interface by
equipment operators.

b. Minimize the time period that Main L ake sediments are temporarily exposed due to
dewatering, to the extent practicable and beneficial to ecologica receptors, and control
dust and odor impacts.

C. Prevent or minimize impactsto the Main L ake due to drainage of Inlet Basn water into
the Main Lake during dewatering (e.g., due to consolidation drainage of Inlet Basin
sediments).

10.2.1.2 Performance Criteria and Monitoring

a BP shall monitor water levelsin the Main Lake and Inlet Basin on a quarterly basis after

pumping of river water to the Main Lake ceases. Based on an annual evaluation and
using at least two years of measurements, if the time to achieve the predicted water level
declineis more than 25% longer than the time estimated to achieve that water level in the
approved Phase 1 Inlet Basin Sediment Removal Work Plan, BP shall evaluate the cause
of the dower drawdown rates. The evaluation shall consider the time predicted to achieve
the minimum drawdown necessary to complete dry removal of the sediments, any adverse
impacts that might result from the slower drawdown rates and, if necessary, potentid
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10.2.2

methods to accelerate the rate of drawdown. BP shall submit the reaults of the evaluation
in the next annud report. The 25% criteriamay be revised with WDEQ approval.

When water levels have drawn down sufficiently to allow access (estimated to be at an
Inlet Basin surface water elevation of 5168 feet amd), BP shadl ingtal piezometersin the
Inlet Basin sediments at representative locations as identified in the approved Phase 1 Inlet
Basin Sediment Remova Work Plan and monitor water levelson aquarterly basis. The
purpose of thiscomponent of the monitoring isto verify predicted dewatering rates within
the sediments and to determine whether groundwater inflow or seepage isimpeding
dewatering of the Inlet Basn. If, after one year of measurements dewatering rates are
25% slower than predicted rates in the approved Phase 1 Inlet Basin Sediment Removal
Work Plan, BP shall conduct the evduation sipulated in paragraph a. above. BP shall
submit the results of the evaluation in the next annual report. The 25% criteriamay be
revised with WDEQ approval.

If the reaults of quarterly water level measurements in the sediment piezometers indicate
that water in the sediments is draining toward the Main Lake, BP shall evaluate the cause
of the gradient reversal from the Inlet Basin to the Main Lake and report to WDEQ the
results of such evaluation. If the reversal isconfirmed, BP shall propose a surface water
monitoring program in the Main Lake for WDEQ approval. Alternately BP could propose
enhanced dewatering actions in the sediment designed to reverse gradients. Other actions
may be required by WDEQ), depending on the extent and nature of any impactsto the
Main Lake.

The Phase 1 Inlet Basn Sediment Removal Work Plan will propose performance criteria
and monitoring requirements for dust and odor control.

Permanent Dewatering Option

10.2.2.1 Performance Objectives

a

Dewater Inlet Basin sediments to the extent necessary to allow remova by dry excavation
methods, to minimize mixing of sediments and underlying native soils by excavation
equipment, and to allow visual identification of the sediment/native soil interface by
equipment operators.

Minimize impactsto the Main Lake dueto drainage of Inlet Basn water into the Main
Lake during dewatering (e.g., due to consolidation drainage of Inlet Basin sediments), and
control dust and odor impacts.

10.2.2.2 Performance Criteria and Monitoring

a

BP shall monitor water levelsin the Main Lake and Inlet Basin on a quarterly basis after
pumping of river water to the Main Lake ceases. Based on an annual evaluation and
using at least two years of measurements, if the time to achieve the predicted water level
decline is more than 25% longer than the time estimated to achieve that water leve in the
approved Phase 1 Inlet Basin Sediment Removal Work Plan, BP shall evaluate the cause
of the dower drawdown rates. The evaluation shall consider the time predicted to achieve
the minimum drawdown necessary to complete dry removal of the sediments, any adverse
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impacts that might result from the slower drawdown rates and, if necessary, potentid
methods to accelerate the rate of drawdown. BP shall submit the reaults of the evaluation
in the next annud report. The 25% criteriamay be revised with WDEQ approval.

b. If, after most of the standing water has been drained from the Inlet Basin, impacted
sediments are not capable of being handled by dry excavation equipment (e.g. bull dozers,
excavators, scrapers), BP shall evaluate alternatives to enhance or accelerate dewatering.

C. If, asaresult of quarterly surface water elevation monitoring, the difference between the
Main Lake and the Inlet Basin is four feet or greater, BP shdl propose for WDEQ
approval awater management strategy to reduce the differentid to less than four feet.
Other actions may be required by WDEQ), depending on the extent and nature of any
impacts to the Main Lake.

d. The Phase 1 Inlet Basin Sediment Removal Work Plan will propose performance criteria
and monitoring requirements for dust and odor control.

10.3 Sediment Remedy for the Inlet Basin Sediments
10.3.1 Performance Objectives

a Remove refinery impacted sediments from Inlet Basin (excluding East Pond and West
Pond) and confirmthat COC concentrations in the remaining naive soils meet remedial
objectives and standards.

b. Manage or dewater sediments as necessary to meet acceptance criteriafor placement in
the CAMU, and control dust and odor impacts.

C. Remove refinery impacted sediments from the East Pond and West Pond based on line and
grade shown in Figure 8-1.

10.3.2 Performance Criteria and Monitoring

a Remove impacted sediments from the Inlet Basin according to the lines and grades shown
in Figure 8-1 using the procedures presented in the WDEQ approved Phase 2 Inlet Basn
Sediment Removal Work Plan. Excavate until al visible refinery impacted sediments are
removed. Survey thefinal grade to demonstrate compliance with the lines and grades as
shown in Figure 8-1. Provide adeguate photographic and/or videographic evidence that
all visible refinery impacted sediment has been removed, unless other documentation
methods are approved inwriting by WDEQ.

b. The sediments must be sufficiently dewatered at the time of excavation to dlow the use of
dry excavation equipment (e.g., bulldozers, scrapers, backhoes), so that the interface
between the refinery-impacted sediments and the underlying native soils can be observed
by equipment operators and WDEQ representatives. It is anticipated that local areas
within the Inlet Basin may not be fully dewatered and that wet excavation inthose areas
may be appropriate. Such wet excavation approaches shall be described in the Phase 2
Inlet Basin Sediment Remova Work Plan.
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C. The sediments must meet CAM U requirements, or aWDEQ approved waiver, prior to
transport to and disposal in the CAMU. If the excavation and handling procedures
described in the WDEQ approved Phase 2 Inlet Basn Sediment Removal Work Plan are
not sufficient to meet these criteria, BP shall cease transport of material to the CAMU,
evaluate and submit alternatives for sufficiently managing or treating the sediments to
meet this criterion, and implement the WDEQ approved alternative.

d. Following remova of sediments from the Inlet Basin, collect at least 10 confirmation
samples of the underlying native soils at random locations within the Inlet Basin excluding
the East Pond and West Pond. Composite samples over a depth of two feet, if the area
will not be flooded again (i.e., terrestrial remedial standards apply), or over a depth of four
inches if the areawill be flooded and aquatic remedia objectives apply, and anayze for the
PAHSsllisted in Section 8.5. No further action is required if the 95% UCL of the meansfor
the PAHs are withinan HQ of 1 to 10 of the low benthic screening vaues (Section 8.5)
and none of the individual samples is more than twice theHQ of 10 concentration.

e If the 95% UCL for any of the PAHs listed in Section 8.5 exceeds the HQ of 100 of the
low benthic screen, conduct additional sampling and excavation at the location of each
sample that exceeds an HQ of 100. The extent of soil exceeding the HQ of 100 shall be
determined by the following procedure: collect aminimum of four samples at randomly
selected locations within a50 by 50 foot area, centered over each sample location where
the sample concentration was greater than the HQ of 100. For aguatic uses collect the
sample over adepth of 0-4 inches. For terredrial uses, collect the sample over adepth of
zero to two feet following regrading. Composite the four samples and analyze the
composte for the COCs exceeding the HQ of 100. If the results of the composdte analyss
exceed the HQ of 100, excavate soils in the corresponding interval of the sampling sector.
Continue sampling adjacent sectors until clean sectors (below HQ of 100) are found in dl
directions. Repeat confirmation sampling over newly exposed surfaces in excavated
sectors. BP may elect to sample smaller sectors to reduce the volume of required
excavation.

f. Asan alternative to paragraph (e), above, if the 95% UCL for any of the PAHs liged in
Section 8.5 exceeds the HQ of 100 of the low benthic screen, conduct additional sampling
and excavation a the location of each sample that exceeds an HQ of 100. The extent of
soil exceeding the HQ of 100 shall be determined by the following procedure: collect a
single grab sample at a randomly selected |ocation within a 50 by 50 foot area, centered
ove each sample location where the sample concentration was greater than the HQ of
100. For aguatic uses collect the sample over a depth of 0-4 inches. For terrestrial uses,
collect the sample over adepth of 0-2 feet following regrading. Andyze the sample for
the COCs exceeding the HQ of 100. If the results of the analysis exceeds two timesthe
HQ of 100, excavate soils in the corresponding interval of the sampling sector. Continue
sampling adjacent sectors until clean sectors (below two times the HQ of 100) are found
inall directions. Repeat confirmation sampling over newly exposed surfaces in excavated
sectors. BP may elect to sample smaller sectors to reduce the volume of required
excavation.

g. If the 95% UCL for any of the PAHs listed in Section 8.5 exceedsthe HQ of 10 of the low
benthic screen value, but is less than the HQ of 100 of the low benthic screen value, such
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10.4
10.4.1

10.4.2

11

PAH impacted sediment will be remediated by natura attenuation.

If the results of confirmation sampling according to paragraph (e) or (f), aove, indicate
that substantial quantities of native soils would require removal to achieve performance
criteria, or if additional dewatering would be required to conduct further excavation, BP
may petition WDEQ to designate the site a UCA in lieu of further removal. Institutional
controls associated with the UCA mugt be sufficient to meet remedial objectives
associated with the terrestrial or flooded land use, as applicable.

The Phase 2 Inlet Basin Sediment Remova Work Plan will propose modificationsto the
Phase 1 Inlet Basin Sediment Remova Work Plan performance criteria and monitoring
requirements for dust and odor control.

Caustic Disposal Area
Performance Objectives

Prevent human contact with soils containing, within exposure areas based on Reuse
agreement land use, average concentrations of COCs above the long-term remedid
objectives liged in Section 8.5.

Performance Criteria and Monitoring

Remove soils from the CDA according to the lines and grades shown on Figure 8-2 using
the procedures presented in the approved Soil Remova Work Plan.

Following removal of impacted soils from the CDA, collect at least five confirmation grab
samples at the following locations: one from the base of the excavation and the other four
from each of the respective sides near the base of the excavation, and analyze for the
COCsliged in Section 8.5. No further action is required if none of the individual samples
ismore than two times the remedial standard.

If any of the grab samples exceed two times the remedial standard, re-excavate the area of
the exceedance and collect a new confirmation grab sample. Repeat confirmation
sampling over newly exposed surfaces in excavated sectors until two times the remedial
standard is achieved.

OPERATION, MAINTENANCE AND MONITORING OF THE SELECTED
REMEDY

The selected remedy for refinery impacted sediments in the Inlet Basn and refinery

impacted soils in the CDA is excavation and placement in the CAMU. An OM&M manud is not
necessary for these excavations as long as they are being conducted in accordance with WDEQ
approved work plans as described in Section 12 and the performance criteriain Section 10.
CAMU OM&M activities are addressed in the CAMU Materia Management Plan.

12

WORK PLANS AND SCHEDULE

All work plans required by this section must be approved in writing before implementation
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of the remedy.
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12.1 Master Work Plan and Schedule

BP shal submit aMaster Work plan and Schedule (MWS) to WDEQ for review and
approval within six months of the effective date of the RM. The MWS shall present an integrated
conceptual design for the selected remedy, including a narrative description, conceptual layout
drawings, and a conceptual monitoring plan and a genera description of the reuse development
plans and schedule. The MWS shall dso include a proposed schedule for submittal of individua
design work plans and schedules, as liged in Section 12.2.

12.2 Work Plans

1 Phase 1 and Phase 2 Inlet Basin Sediment Remova Work Plans as required by
Section 8.2.
2. CDA Soil Removal Work Plan as required by Section 8.3.

12.3 Reporting Schedule

1 Master Work Plan and Schedule (Section 12.1) - Within six months of the
effective date of the RM.

2. Phase 1 Inlet Basin Sediment Removal Work Plan (Section 8.2) — Within six
months of the effective date of the RM.

3. Phase 2 Inlet Basin Sediment Removal Work Plan (Section 8.2) — Withintwo
years of the effective date of the RM.

4. CDA Soil Remova Work Plan (Section 8.3) — Within two years of the effective

date of the RM (thiswork plan may be combined with Phase 2 Inlet Basin

Sediment Removal Work Plan).

Annud Report (Section 8.7) — April 1, 2003, and annudly theresafter.

Five Year Review Report (Section 8.8) — Tentatively waived, pending submittal

and approval of the as-built reports for RD#3 before April 1, 2013.

o U
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The parties have signed this Remedy Decision #3 on the dates set forth below.

FOR BP PRODUCTS NORTH AMERICA, INC.
a Maryland Corporation

By:

Gregory J. Wurtz Date

FOR BP CORPORATION NORTH AMERICA, INC.

By:

JaniceMcLain Date

FOR WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY

By:

Dennis Hemmer, WDEQ Director Date
By:

David A. Finley, SHWD Administraor Dae
By:

Carl Anderson, Program Manager Dae
By:

Vickie Meredith, Project Supervisor Dae

ATTORNEY GENERAL’S OFFICE APPROVAL AS TO FORM:

By:

Maxine R. Weaver, Senior Assistant Attorney General Dae
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