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DECLARATI ON OF THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Naval Undersea Warfare Center (NUAC) Division
Qperable Unit 2, Areas 2, 3, 5, 8, and 9
Keyport, Washington

STATEMENT OF BASI S AND PURPCSE

The NUC D vi sion, Keyport site consists of two operable units: Operable Unit 1 addresses Area 1, and
operable Unit 2 addresses the remaining Areas. The site was split into two operable units because of public
concerns about the Area 1 landfill. This was done to allow nore tine to consider alternatives for Area 1
whil e proceeding to a decision for the other Areas.

Thi s deci si on docunent presents the selected renedial action for Operable Unit 2, chosen in accordance with
t he Conpr ehensi ve Environmental Response, Compensation, and Liability Act (CERCLA), as anended by the

Super fund Arendnents and Reaut horization Act (SARA) and, to the extent practicable, the National Contingency
Plan. This decision is based on the adm nistrative record file for this site.

The | ead agency for this decision is the United States Navy (Navy). The United States Environnental
Protecti on Agency (EPA) approves of this decision and with the Washington State Departnent of Ecol ogy
(Ecol ogy), has participated in scoping the site investigation and in evaluating alternatives for renedial
action. The State of Washington concurs with the selected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDI ES

This operable unit is the second of two that are planned for the site. The first operable unit will address
contam nation associated with the Area 1 landfill at the site. Renedial actions for the first operable unit
have not yet been selected. The second operable unit addresses contam nation associated with the remaining
Areas of the site (Areas 2, 3, 5, 8 and 9). Mjor conponents of the selected remedi es include:

. Area 2: Inplenmentation of institutional controls and groundwater nonitoring.

. Area 3: No action.

. Area 5: Limted groundwater sanpling to confirmno action.

. Area 8: Excavation of vadose zone soil hot spots in two phases. The soil will be transported

for off-site | and di sposal in accordance with Resource Conservation and Recovery Act
requi renents. Inplementation of institutional controls and nonitoring of groundwater,
sedi ments, and shel | fish.

. Area 9: Limted sedinent sanpling to confirmno action.
STATUTORY DETERM NATI ONS

The sel ected remedi es are protective of human health and the environnent, conply with federal and state
requirenents that are legally applicable or relevant and appropriate to the renedial action, and are
cost-effective. The remedies utilize permanent solutions and alternative treatnent technol ogies to the

maxi mum extent practicable for this site. However, because treatnent of the principal risks of the site was
not found to be practicable, these renedies do not satisfy the statutory preference for treatnent as a
principal elenment of the remedy. The | ow contam nant concentrations at Area 2 preclude a renedy in which the
contam nation could be treated in a cost-effective manner. The proxinity to Liberty Bay, depth of

contam nation, and |ack of space at Area 8 cause inplenmentation constraints that preclude a renedy in which
contam nants court be treated effectively onsite. Instead, contam nants in soil hot spots excavated fromthe
vadose zone will be treated offsite as necessary to conply with the Resource Conservation and Recovery Act
(RCRA) requirenents for |and disposal.



Because the renedies for Areas 2 and 8 will result in hazardous substances renai ning onsite above
concentrations allowing unlimted use and exposure, a review w |l be conducted within 5 years after
comrencenent of remedial actions to ensure that the renedies continue to provi de adequate protection of human
health and the environment.
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Washi ngton State Departnment of Ecol ogy.

Dennis K. G bbs, Captain, USN Dat e
Commander, Naval Undersea Warfare Center D vision, Keyport
United States Navy

Si gnature sheet for the Naval Undersea Warfare Center Division, Keyport Qperable Unit 2 Record of Decision
between the United States Navy and the United States Environmental Protection Agency, w sh concurrence by the
Washi ngton State Departnent of Ecol ogy.

Chuck dark Dat e
Regi onal Admi ni strator, Region 10
United States Environnmental Protection Agency

Si gnature sheet for the Naval Undersea Warfare Center Division, Keyport Qperable Unit 2 Record of Decision
between the United States Navy and the United States Environmental Protection Agency, with concurrence by the
Washi ngton State Departnent of Ecol ogy.

Carol Kraege Dat e
Acting Program Director

Toxi cs C eanup Program

Washi ngton State Departnent of Ecol ogy



12

13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

NUAC DI VI SI ON, KEYPORT, OPERABLE UNIT 2 Fi nal Record of Decision
U S Navy -
Engi neering Field Activity, Northwest

Contract No. N62474-89- D 9295/ CTO #0010

CLEAN Date: Septenber 1994

CONTENTS

Section No Page No
1.0 FNTRODUCTT ON . oo e e e e e e e e e e e 1
2.0 SI TE NAMVE, LOCATI ON AND DESCRI PTION . ..o e e e e 1
2.1 GEOLOGY AND GROUNDWATER RESOURCES . . ..o oo e 4
2.2 SURFACE WATER RESOURCES . .. ...ttt ettt e 5
2.3 DEMOGRAPHI CS . . ..o 5
2.4 Bl OLOG CAL RESOURCES . .. ittt e e 8
3.0 SITE H STORY AND ENFORCEMENT ACTIVITIES. . .. e 9
3.1 S TE H STORY . .o e e e e e 9
3.2 REGULATORY Hl STORY ... e e e e e e e e s 10
4.0 H GHLI GHTS OF COWUNITY PARTI CIPATION . ..o e e e e e e e 11
5.0 SCOPE AND ROLE OF OPERABLE UNI TS ... e 12
6.0 REMEDI AL | NVESTI GATI ON AND FEASIBILITY STUDY METHODS .. ..... ... 13
6.1 RI DATA COLLECTI ON . .o e e 13
6.2 Rl DATA EVALUATION AND SCREENING . ... ... . e 14
6.3 HUVAN HEALTH RI SK ASSESSMENT . . . e e 17
6.3.1 Potential Contami nant ldentification Methods ............... 17
6.3.2 Exposure Assessment Methods ........... ... . ... ... . ..., 18
6.3.3 Toxicity Assessment Methods .......... ... ... ... ... 19
6.3.4 Ri sk Characterization Methods ............. ... ... ... ....... 19
6.3.5 Uncertai Nti eS ... et 19
6.4 ECOLOG CAL RI SK ASSESSMENT . . .t e e e e e e 22
6.4.1 Contaminant ldentification Methods ......................... 22
6.4.2 Exposure Assessment Methods .......... ... . . ... .. . . ..., 22
6.4.3 Toxicity Assessment Methods .......... ... ... ... . ... ... .. ... 23
6.4.4 Ri sk Characterization Methods ............. ... ... ... ....... 23
6.4.5 Uncertai Nties ... . e e e e e 23
6.5 FEASI Bl LI TY STUDY . ..o e s 27
6.5.1 Remedial Action Qhjectives........ ... 27
6.5.2 Renediation Goals ...... ... . . . . 28
6.5.3 Devel opnent and Evaluation of Alternatives ................. 28



35
36
37

CONTENTS ( Cont i nued)

Section No. Page No
7.0 SUMMARY OF I NVESTI GATI ON FOR AREA 2 ... e ettt e e e 29
7.1 SUMVARY OF SITE CHARACTERISTICS ... e 29
7.1.1 Site Description ... 29
7.1.2 Geol ogy and Hydrology ......... ... 31
7.1.3 Nature and Extent of Contaminants .......................... 31
7.2  SUMVARY OF SITE RISKS .. e s 40
7.2.1 Human Health R SkS ... ... . e 40
7.2.2 Ecological R SKS ... ... . 44
7.3 NEED FOR REMEDI AL ACTI ON . oo e e 45
7.4 DESCRIPTION OF ALTERNATIVES . ... e 46
7.4.1 Alternative 1 - No Renedial Action ......................... 46
7.4.2 Alternative 2 - Limited Action ....... ... ... . . .. 46
7.4.3 Aternative 3 - Soil Vapor Extraction and
Institutional Controls ...... ... ... ... 50
7.4.4 Aternative 4 - Source Treatnent and Renoval
with Aquifer Flushing ....... ... ... . i 51
7.4.5 Aternative 5 - Dewater Aquifer and Soil Vapor Extraction ..53
7.4.6 Aternative 6 - In-Situ Steam Stripping .................... 54
7.5 COWPARATIVE ANALYSIS OF ALTERNATIVES ... ... 56
7.5.1 Overal |l Protection of Human Health and the Environment ....56
7.5.2 Conmpliance With ARARS ... ... ... .. i 56
7.5.3 Long- Term Ef fecti veness and Permanence ..................... 57
7.5.4 Reduction of Toxicity, Mbility or Volune Through Treatnent 58
7.5.5 Short-Term Effectiveness ........... . . . i, 58
7.5.6 Inplementabi lity. ... . 58
7. 5. 7 C0St o 59
7.5.8 State ACCEPLANCE . ... .. it 59
7.5.9 Community ACCEPLANCe . .. ... ... e 59
7.6  SELECTED REMEDY FOR AREA 2 . ... e 59
7.6.1 MONI L O NG ..o 60
7.6.2 Institutional Controls ...... ... ... ... 62
7.6.3 0SSt o e 64
8.0 SUMMARY OF INVESTI GATI ON FOR AREA 3 ... ittt e 64
8.1 SUWARY OF SITE CHARACTERI STICS . ... it 64

8.1.1 Site Description. ... ... 64



N

O~NO Ol h W

11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

CONTENTS ( Cont i nued)

Section No. Page No
8.1.2 Geol ogy and Hydrology ......... ... 67
8.1.3 Nature and Extent of Contaminants .......................... 67
8.2 SUWARY OF SITE RISKS ... e e e e 74
8.2.1 Human Health Risks ... ... . . . . i 74
8.2.2 Ecological R SKS ...... ... . . e 77
8.3 NEED FOR REMEDI AL ACTI ON . ... e e e e e e 79
9.0 SUMMARY OF INVESTIGATION FOR AREA 5 ... e et 79
9.1 SUWARY OF SITE CHARACTERI STICS ... . e 79
9.1.1 Site Description ... ... 79
9.1.2 Geol ogy and Hydrology ......... ... 81
9.1.3 Nature and Extent of Contaminants .......................... 81
9.2 SUWARY OF SITE RISKS ... e e 83
9.2.1 Human Health R Sks ... ... ... . . e 83
9.2.2 Ecological R SKS ... ... 84
9.3 NEED FOR REMEDI AL ACTI ON . ... ettt 86
10.0 SUWARY OF I NVESTI GATION FOR AREA 8 . . e 87
10.1 SUMVARY OF SITE CHARACTERISTICS ... e 87
10.1.1 Site DesCription . ... e e 87
10.1.2 Geology and Hydrology ... 90
10.1.3 Nature and Extent of Contaminants .......................... 90
10.2 SUMVARY OF SITE RISKS ... e e e e i 96
10.2.1 Human Health Risks ...... ... . . . . e 96
10.2.2 Ecological R sks ... ... . 102
10.3 NEED FOR REMEDI AL ACTI ON ..o e e e e 103
10.4 DESCRIPTION OF ALTERNATIVES . . ... e 104
10.4.1 Alternative 1 - No Action ......... ... ... 104
10.4.2 Aternative 2 - Limted Action ........... ... .. 104
10.4.3 Alternative 3 - Physical Containment ...................... 110
10.4.4 Aternative 4 - Hydraulic Containment ..................... 111
10.4.5 Alternative 5 - Vadose and Saturated Zone Soil Hot Spot
Renoval with Goundwater Interception ..................... 113
10.4.6 Alternative 6 - Vadose Soil Hot Spot Renoval

with Goundwater Flushing ......... .. ... ... ... .. ... ... ... 115



23
24
25
26
27
28
29
30
31

32
33
34
35
36

Section No.

CONTENTS ( Conti nued)

10.4.7 Aternative 7 - On-Site Soil Treatment with

Goundwater Interception ....... ... ... .. 117
10.4.8 Aternative 8 - Vadose Soil Renoval and Saturated

Zone Soil Hot Spot Renoval with Groundwater Interception ..119

COVPARATI VE ANALYSIS OF ALTERNATIVES .. ... . e 120
10.5.1 COverall Protection of Human Health and the Environnent ....120
10.5.2 Conpliance with ARARS . ... ... . s 121
10.5.3 Long-Term Effectiveness and Permanence .................... 122
10.5.4 Reduction of Toxicity, Mbility or Vol une Through
Treat Ment . ... 123
10.5.5 Short-TermEffectiveness .. ... 124
10.5.6 Inplementability. ... ... . 125
10. 5. 7  COSt .ttt 126
10.5.8 State AcceptanCe ... ... e 126
10.5.9 Community ACCEPLANCE . .. ... 126
SELECTED REMEDY FOR AREA 8 ... .. ettt e 127
10.6.1 Soil Rermoval and Disposal .......... ... ... . .. 127
10.6.2 MONItOriNg ..ottt 138
10.6.3 Institutional Controls ............ i 144
10. 6.4  COSt .ottt 147
SUMWARY OF I NVESTI GATION FOR AREA O ... e e e 149
11.1 SUMVARY OF SITE CHARACTERISTICS . ... e 149
11.1.1 Site DesCription ... 149
11.1.2 Physical Characteristics ......... ... 149
11.1.3 Nature and Extent of Contaminants ......................... 150
SUMMARY OF SITE RISKS ... e 152
11.2.1 Human Health Risks ...... .. .. . . s 152
11.2.2 Ecological R SKS ... ... . e 155
NEED FOR REMEDI AL ACTI ON . ..ot e e e e e e e 157
STATUTORY DETERM NATI ONS . . ...ttt 162
STATUTORY DETERM NATI ONS FOR AREA 2 . .. e 163
12.1.1 Protection of Human Health and the Environment ............ 163

12.1.2 Conpliance with Applicable or Rel evant and
Appropriate Requirements ............iiiiiiiinnnennnn. 163



15

16

17

Section No.

12.2

12.1.5

CONTENTS ( Cont i nued)

Cost Effectiveness ....... ... . ... . . . . .. ...
Utilization of Permanent Sol utions and Treat ment
Technol ogi es to the Maxi num Extent Practical ...
Preference for Treatnent as a Principal Elenent

STATUTCRY DETERM NATIONS FOR AREA 8 ... ... ... it

12. 2.1
12.2.2

12. 2.3
12.2. 4

12.2.5

Protection of Human Health and the Environnment .
Conpl i ance with Applicable or Rel evant and
Appropriate Requirenents .......................
Cost Effectiveness ........... ... ...
Utilization of Permanent Sol utions and Treat nent
Technol ogi es to the Maxi num Extent Practical ...
Preference for Treatnent as a Principal Elenent

13.0 DOCUMENTATION OF SIGNIFICANT CHANGES . ...........

14.0 REFERENCES

APPENDI X A -

RESPONSI VENESS SUMVARY



34
35
36
37
38

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

Tabl e

Tabl e

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

QOLOOOOOGJ('ID\I\I\I\I\I
NEFERAWNRPE OONO O

10-1

10-6

10-7
10-8
10-9
10-10
10-11

10-12
10-13
11-1
11-2
11-3

TABLES

Page No
Applicabl e or Rel evant and Appropriate Requirements (ARARS) ......... 15
Area 2 - Major Risk Contributors and ARAR- Exceeding Chemicals ....... 36
Summary of Risk Results, Area 2 - Current Land Use .................. 42
Summary of Risk Results, Area 2 - Future Land Use ................... 42
Summary of Major Contributions to Cancer Ri sk for Future
Residents at Area 2 .. ... .. e 43
Alternatives Evaluated in the FSfor Area 2 .......... ... .. ... 47
Eval uation of ARARs for Area 2 Alternatives ................c.u.... 48
Estimated Costs of Area 2 Alternatives ............ ... 49
Renedi ation Goals for Area 2 Goundwater ............... .o, 61
Esti mated Costs for Selected Renedial Actions, Area 2 ............... 65
Area 3 - Mpjor Risk Contributors and ARAR-Exceeding Chemicals ....... 73
Summary of Risk Results, Area 3 - CQurrent Land Use .................. 76
Summary of Risk Results, Area 3 - Future Land Use ................... 76
Noncancer Risks for PGDN at Area 3 - Future Residential Scenario ....77
Summary of Risk Results, Area 5 - Current Land Use .................. 85
Summary of Risk Results, Area 5 - Future Land Use ................... 85
Area 8 - Major Risk Contributors and ARAR- Exceeding Chemicals ....... 93
Summary of Risk Results, Area 8 - Current Land Use .................. 98
Summary of Risk Results, Area 8 - Future Land Use ................... 98
Surmmary of Major Contributions to Cancer R sk for
Future Residents at Area 8 . ... ... e 99
Surmmary of Major Contributions to Hazard I ndex for
Future Residents at Area 8 .......... .. e 100
Area 8 - Apportioning Hazard Quotients Among Target organs
for Future Residential Scenario ............ ... .. 101
Alternatives Evaluated in the FSfor Area 8 ........................ 105
Eval uation of ARARs for Area 8 Alternatives ........................ 106
Estimated Costs of Area 8 Alternatives ............ciiiiiinnn. 107
Reredi ati on Goals and Action Levels for Area 8 Soil ................ 129
Cunmul ati ve Noncancer Ri sk for Chrom um and Cadm um
N Area 8 SOl S ... e 133
Reredi ation Goals for Area 8 Groundwater and Surface Water ......... 140
Esti mated Costs for Selected Renedial Actions, Area 8 .............. 148
Area 9 - Major Risk Contributors and ARAR- Exceeding Chemicals ...... 151
Summary of Risk Results, Area 9 - Current Land Use ................ 154

Summary of Risk Results, Area 9 - Future Land Use .................. 154



Fi gure

Fi gure
Fi gure
Fi gure
Fi gure
Fi gure

Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure
Fi gure

Fi gure

Fi gure

No.

NS IR
(R AN N

LOLOOOOOOOOOCID\I\I\I\I\I\I
NFPORMWNRPEP~NOORMWN

FI GURES

Page No
NUMC Keyport Location Map ... .. ... e e 2
Wat er Bodies Near NUWC Keyport . ... ... e 3
Water Tabl e Aquifer Surface Map of NUWC Keyport ....................... 6
NUMC D Vi Si 0N, Keyport . ... e e e e e 7
Area 2 - Van Meter Road Spill/Drum Storage Area
with Wetlands Delineated ........ ... ... e 30
Area 2 - CGeologic Oross Section F-F . ... . . . . . 32
Area 2 - CGeologic Gross Section GG ...t 33
Area 2 - Water Table Surface Map ... .. 34
Area 2 - Horizontal Distribution of Vinyl Chloride .................... 37
Area 2 - Horizontal Distribution of Trichloroethene ................... 38
Area 2 - Horizontal Distribution of 1,2-Dichloroethene (Total) ........ 39
Area 3 - Oto Fuel Leak Area ........... 66
Shal | oW Lagoon . .. ... 68
Area 3 - CGeologic Oross Section HH ... ... . . .. . .. . . . 69
Area 3 - CGeologic Cross Section I-1" ... . . . . 70
Area 3 - Water Table Aquifer Surface Map ........ ... . . . ... 71
Area 5 - Sludge Disposal Area ............ i 80
Area 5 - Geologic CGross Section J-J' ... ... 82
Area 8 - Plating Shop Waste/ Q| Spill Area .......... ... ... ... ... 88
Geol ogic Cross Section B-B' of NUAC Keyport .......... ... ... 91
Area 8 - Mean Water Table Aquifer Surface Map ......................... 92
Area 8 - Approxi mate Extent of Chlorinated VOCs and
Inorganic Contaminants in Goundwater ............. ... 95
Distribution of Cunul ative Non-Cancer Risk (H) for Cadmi um
and Chromumin Plating Shop Soil Sanples .......... ... ... ... ...... 137
Area 9 - Sediment Sanpling Location for LB51 (Liberty Bay) ........... 158



ABBREVI ATI ONS AND ACRONYMSB

ARAR - applicable or relevant and appropriate requirenment
bgs - bel ow ground surface

CERCLA - Conprehensive Environmental Response, Conpensation,
C.F.R - Code of Federal Regul ations

COPC - chemical of potential concern

DNAPL - dense non-aqueous phase liquid

Ecol ogy - Washington State Departnent of Ecol ogy

EPA - U. S. Environnental Protection Agency

FFA - Federal Facilities Agreenent

FS - Feasibility Study

H - hazard index

HPLC - high pressure |iquid chromatograph

HQ - hazard quoti ent

LD-50 - lethal dose for 50 percent of the exposed popul ation
LCEL- | owest - observed-effects |evel

MCL - maxi mum cont am nant | evel

MBL- nmean sea | evel

MICA - Mbdel Toxics Control Act

and Liability Act

NACI P - Navy Assessnent and Control of Installation Pollutants

NCEL - no-observed-effects |evel

NPL - National Priorities List

NWC - Naval Undersea Varfare Center

&M - operation and mai nt enance

QU - Operable Unit

PAH - pol ynucl ear aromatic hydrocarbon

PCDN - propyl ene glycol dinitrate

PSAPCA - Puget Sound Air Pollution Control Agency
PUD - public utility district

RAO - renedial action objective

RCRA - Resource Conservation and Recovery Act

RfD - reference dose

R - Renedial |nvestigation

RME - reasonabl e maxi num exposure

ROD - Record of Decision

SARA - Superfund Amendnents and Reaut horization Act
S@ - Sediment quality standard

SVCC - semvol atil e organi c conmpound

TCLP - toxicity characteristic |eaching procedure
TRV - toxicol ogical reference val ue

UCL - upper confidence limt

US. C - Uiited States Code

VOC - vol atile organic conpound

WAC - Washington Adnministrative Code



DECI SI ON SUMVARY
1.0 I NTRCDUCTI ON

The followi ng Sections conprise the Decision Summary of the Record of Decision (ROD). Sections 2.0 through
6.0 describe the site, present the site history and enforcenment activities, summarize the highlights of
comrunity participation, and describe the scope and role of the response actions and the renedi al
investigation (RI) and feasibility study (FS) nethods for Operable Unit 2 (QU 2) of the Naval Undersea
Warfare Center (NUWC) Division, Keyport site as a whole. Sections 7.0 through 13.0 present the renaining
conponents of the Decision Summary for each of the five sub-sites within QU 2 individually.

2.0 SITE NAME, LOCATI ON AND DESCRI PTI ON

NUWC Di vi si on, Keyport occupies 340 acres (including tidelands) adjacent to the town of Keyport in Kitsap
County, Washington, on a small peninsula in the central portion of Puget Sound (Figure 2-1). The peninsula
is bordered by Liberty Bay on the east and north and by Port O chard inlet on the southeast (Figure 2-2).
Communities in the vicinity of NUWC Division, Keyport include Keyport, Poul sbo, Brownsville, Silverdale,
Lemol o, and the Port Madi son Indian Reservation. Except for the town of Keyport, nost of the |and use cl ose
to NWLC Division, Keyport is |lowdensity residential.

The NUC Division, Keyport National Priorities List (NPL) site is shown in Figure 2-2. The site was split
into the following areas of concern:

. Area 1 - Keyport Landfill

. Area 2 - Van Meter Road Spill/Drum Storage Area
. Area 3 - Oto Fuel Leak Area

. Area 5 - Sludge D sposal Area

. Area 8 - Plating Shop Waste/QO | Spill Area

. Area 9 - Liberty Bay

QU 2 consists of Areas 2, 3, 5 8, and 9. A description and history are given for each of these Areas in
Section 3.0.

<I M5 SCR 1094085>
<I M5 SCR 1094085A>

2.1 GEOLOGY AND GROUNDWATER RESOURCES

During the Quatenary Period (last 2 million years), the Puget |ow and was repeatedly covered by continental

i ce sheets which advanced fromthe north and often extended beyond A ynpia, Washington. Characteristic

sedi nentary deposits were formed during the advance and retreat of these glaciers, as well as during
interglacial periods. These glacial and nongl acial deposits are over 1,000 feet thick and overlie nuch ol der
bedrock. Most water wells in the central and northern part of Kitsap County are conpleted in these

Quat ernary deposits, typically in glacial sands and gravels, which |lie above bedrock.

In Kitsap County over a dozen nmajor regional geologic units have been identified above bedrock. These units
i nclude generally coarse-grained glacial deposits and generally fine-grained nongl aci al deposits. These
fine-grained nongl aci al deposits include a thick silt and clay unit present throughout the Keyport area which
is informally terned the dover Park unit. Throughout nost of the Keyport area, the Cover Park unit is
about 100 feet thick with its top near sea level and is regional in extent. Wile the dover Park unit
general ly behaves as a regional aquitard, at |east one location was encountered (at Area 8) where it has been
thinned significantly by erosion. Both above and below the Cover Park unit are nultiple water-bearing zones
separated by other aquitards. Those water-bearing zones above the Cover Park unit are collectively called
the "shall ow aquifer" and those below are called the "deep aquifer."

Alnost all of the water wells in the area are conpleted in the glacial deposits above bedrock. Approxinmately
25 water wells within one-half mle of NUWC Division, Keyport were identified fromstate and county records.
Most donestic wells tap the upper aquifer system The well that supplies NOWC Division, Keyport (BW5), as
well as the two public utility district (PUD) water wells that supply much of the town of Keyport and the
surroundi ng area, are conpleted in the deep aquifers below the Cover Park aquitard. Four ol der base wells
(now abandoned) were al so screened in the | ower aquifers.

The various strata encountered at this site are as foll ows:

. Artificial fill was identified at each of the five terrestrial Areas.



. O ganic-rich silty or sandy marsh/tide flat deposits underlie the fill at Areas 2 and 3.
. Estuary or beach sand was identified bel ow these deposits at QU 1.

. Vashon recessional outwash is uncommon or forms only a thin veneer on till except at Area 3
where it is up to several feet thick.

. Vashon till was identified at Areas 3 and 5. Till appears to be localized in extent and forms
I enticul ar deposits.

. Vashon advance outwash was identified at all Areas. At Area 2, all or much of the Vashon
gl aci al deposits have been eroded prior to deposition of the estuary or narsh sedinent.

Nongl aci al fluvial and other floodplain deposits are present at Area 2. At Areas 3, 5, and 8, these deposits
may have been present but were probably eroded prior to Vashon deposition. At these Areas, it is probable
that Vashon advance outwash extends down to the O over Park unit.

G oundwater flow in the shallow aquifer at NUWC D vision, Keyport generally follows surface topography
(Figure 2-3). Goundwater near Area 2 flows northeasterly discharging to the shallow | agoon. G oundwater
near Area 3 flows generally southward, discharging to the shallow | agoon and an adj acent marsh. A
groundwat er divide separates groundwater flowi ng toward Dogfish Bay from groundwater flow ng toward Liberty
Bay. This divide trends between QU 1 and Area 3 and is |ocated northwest of Area 2. Net groundwater flow
at Area 8 is toward Liberty Bay, although there are tenporary flow reversals near the shore during high
tides.

2.2 SURFACE WATER RESQURCES

Marine or bracki sh water bodies on and near the site consist of Liberty Bay, Dogfish Bay, the tide flats, a
marsh, and the shallow | agoon. Freshwater bodies include two creeks feeding into the marsh pond, and two
creeks in the vicinity of Area 2 that feed the |agoon; (Figure 2-4). Tidal fluctuations in Liberty Bay
affect the shallow | agoon and groundwater around the |agoon to a small extent. Liberty Bay tidal
fluctuations have a larger effect on shallow groundwater innmedi ately adjacent to the bay. There is no known
donmestic or industrial use of surface water at NUW D vision, Keyport.

2. 3 DEMOGRAPHI CS

As of August 1994, over 3,600 people work at the station. O these, 278 are mlitary personnel, 2,817 are
civilians, and approxi mately 500 are contractors. About 87 people (including 48 children) live on the NUAC
Di vi sion, Keyport site; the residential area is located in the north-central portion of the site. Several
areas onsite are used for recreation.
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The closest off-site residential area is the community of Keyport, to the northwest of the station with an
estimated popul ation of 350 Keyport has a few small businesses, including a grocery store, notel, tavern,
and marina. This marina and a short fishing pier are |located on Liberty Bay at the town of Keyport. Sone
Keyport hones are |ocated on the waterfront at Dogfish Bay and Liberty Bay.

Except for the small comunity of Keyport, nost of the area surrounding the station has | ow density
residences. The city of Poul sho (popul ation 4,850) lies about 2 mles northwest of Keyport, across Liberty
Bay. There is considerable tourismin the Poul sho area, nostly during the sumrer nonths. Poul sho has three
nmari nas, which are very popular in summer. A snall residential area known as Lenolo lies directly across

Li berty Bay from NWC Divi sion, Keyport. The Port Madi son | ndian Reservation (popul ation 4,834) |ies about
one half mle northeast of the base across Liberty Bay. Silverdale (population 7,660) |lies about 5.5 mles
to the sout hwest of Keyport.

2.4 BIOLOG CAL RESOURCES

Land uses at NWAC Division, Keyport include industrial facilities, operation support areas, wetlands, tide
I ands, a lagoon, forest lands, and residential areas.

Recreational shellfish harvesting historically occurred in the tide flats. Due to occurrences of

unpr edi ct abl e nonpoi nt pollution events, the Washington Departnent of Health classified parts of Liberty Bay
as "restricted" for conmercial shellfish (bivalve) harvesting io 1991. ("Restricted" means that shellfish
fromsuch areas cannot be marketed directly but nust first be relayed through an "Approved" grow ng area.)



In addition, the Brenerton-Kitsap County Health District has issued a Public Health Advisory and posted signs
saying that shellfishing in Liberty Bay is not recommended due to inconsistent water quality. [In 1987, NUAC
Di vi si on, Keyport closed its own beaches on Liberty Bay to shellfish harvesting

Dogfi sh Bay continues to be used for recreational fishing. Comercial and private clamand oyster beds are
abundant in the Liberty Bay/Port orchard area. Many residents report good crabbing and smelt fishing near
Keyport at certain times of the year. Commercial oyster beds owned by the Coast Oyster Conpany are | ocated
in Dogfish Bay. A snall nunber of people fish recreationally in Liberty Bay. Commercial harvests of sal non
are conducted by Suquam sh Tribal nenbers. The Suquami sh Indian Tribe runs a fisheries enhancenent program
to rai se chum and chi nook salmon in and near Liberty Bay. The tribe depends on water fromLiberty Bay and
local streans in the area to support the fisheries program |In addition, the Suquam sh |Indian Tribe retains
the right to harvest fishery resources for cerenonial, subsistence, and econonic purposes in Dogfish Bay and
Li berty Bay.

The shal | ow | agoon serves as a recreational area for row and paddl e boating, sailing, and picnicking. It is
al so used for feeding and nesting by mgratory and resident waterfow . Waterfow nest boxes and baskets have
been installed to encourage nesting activity.

Approxi mately 60 acres of the Keyport facilities are forested. The forest prinmarily consists of Douglas fir,
western hem ock (Tsuga heterophylla), western red cedar (Thuja plicata), white fir (Abies concolor), red
alder, and big | eaf maple (Acer macrophyllun). These trees serve as nesting and feeding habitat for various
bi rds and mammal s.

The wetl ands on the base (south and west of both Areas 1 and 2) provide a habitat for nesting, feeding, and
cover for various organi sns such as anphi bians, waterfow, and snall aninals. The wetlands are al so val ued
for their aesthetic, recreational, and educational qualities. Wilking trails are located within and around
sone of the wetlands, providing recreational bird-watching opportunities. These wetlands provide a val uable
function in stormand flood water storage, water quality protection, groundwater recharge/di scharge,

bi ol ogi cal habitat, aesthetic qualities, and recreational activities. The wetlands were delineated by

W ternmood Associ ates (1992).

The foll ow ng speci es occasionally observed at the NWC Division, Keyport facility are federally listed as
threatened or endangered in the State of Washi ngton

. Bald eagle - listed as threatened. A bald eagle has occasionally been seen at the facility,
specifically in the vicinity of Area 1 and the shallow | agoon. An active nest is |ocated
approximately 1.5 mles south of the facility along the shoreline of Port O chard.

. Marbled nmurrelet - listed as threatened
. Peregrine falcon - listed as endangered
3.0 SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
3.1 SITE H STORY

The Keyport property was acquired by the Navy in 1913 and first used as a quiet-water range for torpedo
testing. The first range facility was located in Port Ochard inlet to the southeast of the site. The first
buil ding was constructed in 1915. During and soon after World War |, sone minor additions were made to the
base. The largest expansion in activities and acquisition of additional property occurred during Wrld War
.

During the early 1960s, the role of the base was expanded fromtorpedo testing to include manufacturing and
fabrication operations, such as welding, netal plating, carpentry, and sheet netal work. Mre expansion took
place in 1966, including the building of a new torpedo shop. In 1978, the facility changed nanes from Nava
Torpedo Station Keyport to Naval Undersea Warfare Engineering Station Keyport in recognition that the
functions had broadened to include various undersea warfare weapons and systens engi neering and devel opment
activities. 1In 1992, the facility again changed names to NUWC, Division Keyport. Operations currently

i ncl ude engineering, fabrication, assenbly, and testing of underwater weapons.

3.2 REGULATORY HI STCRY

In Septenber 1984 the Navy conducted an Initial Assessnent Study, performed under the Navy Assessnent and
Control of Installation Pollutants (NACIP) programto identify areas of possible environmental contanination
resulting from past nethods of storage, handling, and disposal of hazardous substances at NUAC D vi sion
Keyport (SCS Engineers 1984). Subsequent studies, docunented in a Current Situation Report (SCS Engineers



1987), evaluated these and other areas to deternmine locations of potential or significant contamination that
may require renedial action and should be studied further. As a result of these studies and reconmmendati ons
by the Navy, six specific Areas were recommended for further investigation in the RI/FS. These six Areas
are:

. Area 1 - Keyport Landfill

. Area 2 - Van Meter Road Spill/Drum Storage Area
. Area 3 - Oto Fuel Leak Area

. Area 5 - Sludge D sposal Area

. Area 8 - Plating Shop Waste/Q | Spill Area

. Area 9 - Liberty Bay

In 1988, under its Installation Restoration Program the Navy began the RI/FS process to evaluate the six
areas of potential concern identified in the earlier studies. In Cctober 1989, the site was officially
listed on the NPL. In response to the NPL designation, the Navy, the U S. Environnental Protection Agency
(EPA), and the Washi ngton State Departnment of Ecol ogy (Ecol ogy) entered into a Federal Facilities |nteragency
Agreenent (FFA) in July 1990. The FFA established a procedural franmework and schedul e for devel opi ng,

i npl enenting, and nonitoring appropriate response actions at NUAC Keyport. The FFA listed the six NPL
subsites at NUAC Division, Keyport identified by the Navy for inclusion in the RI/FS.

The final Rl and FS reports were submitted in october 25 and Novenber 15, 1993, respectively (URS 1993a-d).

A Proposed Plan for the cleanup of the six Areas was prepared by the Navy, EPA, and Ecol ogy and distributed
to the public; three public nmeetings were held and public comment was taken on the Proposed Pl an through May
1, 1994. Because of |ack of acceptance of the preferred alternative for the Area 1 Landfill by a segnent of
the public, withdrawal of concurrence on the preferred alternative by Ecology, and an inability to reach a
consensus on the appropriate action, Area 1 was separated fromthe other Areas into its own operable Unit (QU
1) in order to allow the other Areas (QU 2) to proceed to ROD. Area 1 will have its own RCD when the
appropriate renedial action is determ ned.

4.0 H GHLI GHTS OF COWUNI TY PARTI C PATI ON

Since 1986, the Navy has conducted a nunber of activities designed to involve the community in the renedial
process. Sone of these activities are summari zed bel ow

1986 . Public bus tour of Site upon announcenent of nomination to the NPL

1988 . First Technical Review Committee (TRC) nmeeting held. TRC includes representatives fromfederal,
state, and | ocal governnental agencies, tribes, and community organi zations

1991 . Fact Sheet on the progress of the RI/FS distributed to public

TRC Meetings (2)
Publ i c open House held at NUAC, including bus tours, displays, and Fact Sheet

. Keyport-Poul sho I ndependence Day Cel ebration: RI/FS D splays and Fact Sheets distributed

1992 . TRC neeting
Kitsap Mall Business Fair R/FS D spl ays
Keyport - Pol sho | ndependence Day Cel ebration: RI/FS Displays and Fact Sheets distributed
Fact Sheet updating RI/FS progress distributed to public
TRC Wrk Shop held on human heal th and ecol ogi cal risk
Public Availability Session (open House) held at NUW, including bus tours, displays, and Fact
Sheet s
1993 . Public Availability Session (open House) held at NWC, including bus tours, displays, Fact Sheets,

and presentation of informational video on NWC RI/FS
Navy participation with staff and di splays in Open House held by the citizens environnental
wat chdog organi zati on and EPA Techni cal Assistance Grand (TAG and Washington State Departnent of
Ecol ogy Public Participant Gand recipient Aynpic View Environmental Review Council (OVER Q)
TRC Meetings (4)
NUMC Street Fair: RI/FS displays presented, Fact Sheets distributed, and presentation of
informational video on NUWC RI/FS
Coast Weks tour of NW\C coordi nated by OVER-C given by NUC st aff
Fact Sheet on RI/FS and R sk Assessnment results distributed

The RI, FS, and Proposed Plan for the NUAC Division, Keyport Site were finalized and nade available to the
public in October 25, 1993, Novenber 15, 1993, and January 24, 1994, respectively (URS 1993a-d; 1994). These
docunents were nmade available to the public in both the admnistrative record | ocated at the Navy Engi neering
Field Activity Northwest, Naval Facilities Engineering Command, in Poul sho, Washington, and in information
repositories maintained at the Kitsap Regional Library in Brenerton, Washington, the Poul sbo Branch Library
in Poul sho, Washington, the Public Wilities District office in Poul sho, Washi ngton, and at the NUWC

Di vi sion, Keyport Public Affairs office in Keyport, Washington. The Notice of availability of the R, PS



and Proposed Pl an was published in the Bremerton Sun newspaper on January 21, 1994 (the comment period was
extended at the request of several nenbers of the public). A public comment period was held from January 24,
1994 through May 1, 1994. |In addition, public neetings were held on February 17, April 21, and April 28,
1994. Three neetings were necessary to adequately present the proposed plan and answer public questions. At
these meetings, representatives fromthe Navy, EPA, and Ecol ogy answered questions about each area and the
remedi al alternatives under consideration.

As discussed in Section 3.2, follow ng the public comment period on the Proposed Plan, the site was organized
into two QUs. A response to the comments received during this period that were relevant to QU 2 is included
in the Responsiveness Summary, which is Appendix A of this Record of Decision. Public comrents relevant to
QU 1 (including those received prior to the separation of QU 1 and QU 2) will be addressed in the

Responsi veness Summary of the QU 1 ROD. In general, public comrents were favorable to the proposed plan
regarding QU 2. This decision docunent presents the selected renedial actions for QU 2 of the NWC Di vi si on,
Keyport Site, in Keyport, Washington, chosen in accordance with CERCLA, as anended by SARA and, to the extent
practicabl e, the National Contingency Plan and conplies with applicable or relevant and appropriate federal,
state, and local laws and regul ations. The decision for this site is based on the adm nistrative record.

5.0 SCOPE AND ROLE OF OPERABLE UNI TS

As discussed in Section 3.2, follow ng the public coment period on the Proposed Plan, the site was organized
into two QUs. These are:

. QU 1: Area 1 - Keyport Landfill

. QU 2: Area 2 - Van Meter Road Spill/Drum Storage Area
Area 3 - Otto Fuel Leak Area
Area 5 - Sludge D sposal Area
Area 8 - Plating Shop Waste/ Q| Spill Area
Area 9 - Liberty Bay

This ROD addresses the Areas in QU 2. QU 1 will be addressed in a separate ROD to be conpleted at a |later
dat e.

6.0 REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY METHCDS

This section presents the nethods used to conduct the Rl and FS. The R includes the baseline risk
assessnent, which conprises the human health risk assessment and the ecol ogi cal risk assessnent.

6.1 RI DATA COLLECTION

Rl sanmpling at QU 2 was conducted in several episodes during two phases, as outlined bel ow

Phase |
. Sunrer Mari ne sedi nent sanpling of the shallow | agoon (near Areas 2 and
1989 3), sedinment and shellfish sanpling of Liberty Bay (Area 9).
. Spri ng/ Soi | vapor survey (Area 2); terrestrial soil borings (Areas
Sunmer 2, 3, 5, 8); subsurface soil and root-zone soil sanpling
1 990 (Area 2, 3, 5, 8); streamsedinment sanpling (Area 2); installation of
groundwater nonitoring wells (Areas 2 and 3); slug testing of
groundwater wells, water |evel neasurenents.
. Spri ng/ Terrestrial soil borings (Areas 2, 5, 8), subsurface soil sanpling
Sumrer (Areas 2, 5, 8), surface soil and root-zone soil sanpling (Areas
1991 2, 3, 5); streamsedinment sanpling (Area 2); installation of one
groundwat er nonitoring well (Area 2), groundwater sanpling
(Areas 2, 3, 8); water l|level neasurenents; fish and invertebrate
sanpling in the shallow | agoon (near Areas 2 and 3); surface water
sanpling (the shallow | agoon and Area 9).
. Sunrer Air sanpling including emssion flux and anbi ent nonitoring for

1991 vol atil e organi ¢ conpounds (VOCs) and nethane; high-volune filter
sanpling of inorganics and particulates (Area 2).



. January Groundwater resanpling, with flltering for netals

1992 (Area 2); surface water sanpling (the shallow | agoon and Area 9).
Phase I
. Sunrer Terrestrial soil borings (Areas 2 and 8); subsurface soil sanpling
1992 (Areas 2, 8); installation of groundwater monitoring wells (Area 8)

and beach wel | points/piezoneters (Area 8); groundwater sanpling

(Areas 2 and 8); narine sedinent and shellfish sanpling the shall ow
| agoon (near Areas 2 and 3) and Liberty Bay (Area 9).

6.2 R DATA EVALUATI ON AND SCREENI NG

Results of the chemical anal yses were evaluated and screened. First, chenical concentrations were conpared
t o background screeni ng val ues (BSVs). Background sanples were collected for terrestrial soil, stream

sedi nent, groundwater, and freshwater seeps and for marine surface water, sedinent, and fish and shellfish
tissue to assess the concentrations of naturally occurring or w despread anthropogenic chemcals in the
environnent at the site. Background sanples were selected fromrepresentative |ocations distant or
upgradient fromthe areas under study. BSVs were calculated to provide a single nunber for each matrix to
whi ch sanpl es coul d be conpared. Because nobst synthetic organi ¢ conpounds do not occur naturally in the
envi ronnent, only inorganic chemcals were conpared to BSVs (i.e., the BSVs for organi c conpounds were
assuned to be zero).

Second, chemical concentrations exceedi ng BSVs were conpared to corresponding regulatory limts (i.e., to
chem cal -specific values fromregul ations that are directly applicable or relevant and appropriate [ARAR] to
the environnental nediumsanpled). Table 6-1 shows the ARARs to which results fromeach nediumat each Area
in QU 2 were conpar ed.

A chemi cal -specific ARAR of particular concern to the State of Washington is the Washi ngton Mbdel Toxics
Control Act (MICA) Method B Cleanup levels. Mthod B levels are set using a risk assessnent approach that
takes into consideration chem cal toxicity, degree of exposure to the chem cals, and conbined health effects
of multiple chenicals. Method B | evel s are based on a carcinogenic risk for each chenmical of 106 and a
currul ati ve carcinogenic risk of 10-5 or, for non-carcinogens, a hazard index (H) of one

Finally, chem cal concentrations exceeding BSVs were al so evaluated for their inpacts to

human health and ecological risk in the baseline risk assessment. This nethodol ogy foll owed
CERCLA gui dance and is described belowin Sections 6.3 and 6.4. The baseline risk

assessnent first identified a relatively large group of potential chenical risk contributors
(chenical s of potential concern [COPCs]), and then, follow ng further analysis, identified the
maj or chemical contributors to risk (the so called "risk drivers"), if any, in each nedium at
each Area.

The eval uation of the nature and extent of contami nation at each Area (summarized below in Sections 7.1.3,
8.1.3, 9.1.3, 10.1.3, and 11.1.3) focuses on those chemcals that either exceed ARARs or were identified as
risk drivers.

6.3 HUVAN HEALTH RI SK ASSESSMENT

The purpose of the risk assessnent is to provide an evaluation of the actual or potential threat to human
health fromchem cal releases at various areas of the NUAC Division, Keyport facility assumng no action is
taken to renediate the areas. Specific objectives include the follow ng:

. Eval uation of data and identification of conpounds or chemicals of potential concern (COPCs)
. Identification of potential human receptors and exposure pat hways

. Quantification of exposure

. Characterization of human health risks to current and future receptors

The risk assessnent provides a quantitative and qualitative description of current and future receptor
groups, identifies the contam nants of greatest toxicologic concern, and eval uates the environnmental pathways
for the nost inportant exposures. |t characterizes current and future land uses that nay result in health
effects.
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<m ssi ng previ ous pages> Table 6-1 (Conti nued)
Applicabl e or Rel evant and Appropriate Requirenents (ARARs)

G oundwater quality was conpared to surface water quality criteria and MICA surface water
cl eanup | evel s because the groundwater discharges into water bodies and could potentially cause
ARAR exceedences in surface water.

Sour ces:

Puget Sound Air Pollution Control Agency Criteria for Toxic Air Contam nants

Safe Drinking Water Act, Maxi mum Contami nant Levels (40 CFR 141)

State of Washi ngton, Maxi num Cont am nant Levels (WAC 246-290- 310)

Water Quality Standards for Surface Waters of the State of Washington (WAC 173-201)
EPA Surface Water Quality Criteria, 1991

State of Washi ngton Sedi nent Managenent Standards (WAC 173-204)

Washi ngt on Mbdel Toxics Control Act (MICA) O eanup Regul ation, Method B, WAC 173-340.

Q 0 QO T Y



6.3.1 Potential Contam nant ldentification Methods

Ext ensi ve sanpling was perforned during the RI. Media sanpled include soil vapor, soil, groundwater, surface
wat er, sediments, and air. Chenicals detected in sanples were screened by conparing anal ytical data with
background | evels (for inorganic chemcals) and with risk-based screening concentrations as identified by
EPA, Region 10. For groundwater, the risk-based screening concentrations designated by EPA represents a 10-6
risk for carcinogenic effects and a hazard quotient (HQ of 0.1 for noncarcinogenic effects. For soils, the
ri sk-based screening concentrations are 10.7 for carcinogenic effects and an HQ of 0.1 for noncarci nogenic
effects. Chemicals identified as being of potential concern (COPCs) as a result of this screening process
were carried through subsequent steps of the hunman health risk assessnent.

6. 3.2 Exposure Assessnent Met hods

An exposure assessnent was conducted to characterize the exposure setting and receptors at risk at NUWC
Di vision, Keyport, to identify exposure pathways, and to quantify exposure. Potential receptors and exposure
pat hways sel ected for evaluation in the risk assessnent, as appropriate, include the follow ng

. CQurrent and Future Wrkers - ingestion of chemcals in soil; inhalation of volatiles and
particul ates; ingestion of chem cals in groundwater

. Current and Future Residents - ingestion of chemicals in soil, groundwater, homegrown produce
surface water, marine sediment and fish/shellfish; inhalation of volatiles during household use
of groundwat er

. Current and Future Visitors (recreational |and use) - ingestion of chemcals in surface water
mar sh and marine sedi ment, and fish/shellfish

. Current and Future Subsistence Users - ingestion of chemicals in fish/shellfish

Ri sks were cal cul ated for both average exposures and for a reasonabl e maxi num exposure (RVE). The RMVE
corresponds to the highest plausible degree of exposure that nay be anticipated at a site

In this risk assessnent, quantification was not performed for any dermal contact scenarios, based on gui dance
recei ved from EPA Region 10 (Crone 1990), because of inadequate toxicol ogical constants for dernmal exposure.
However, since the time this guidance was given, better toxicological constants for dernal exposure have
becone avail abl e and quantification of dernal contact scenarios has becone comronpl ace in CERCLA hunan heal th
ri sk assessnments. Because of this, EPA evaluated the effect of not considering the dermal contact exposure
route and concl uded that, because of the | ow dermal absorption of the contam nants at QU 2, the increnental

ri sk posed by this exposure route would be very small and woul d not affect the conclusions of the risk
assessnent .

6.3.3 Toxicity Assessnment Met hods

A toxicity assessment was conducted for the COPCs to quantify the rel ationship between the magnitude of
exposure and the likelihood or severity of adverse effects (i.e., dose response assessnent). Toxicity val ues
are devel oped separately for carcinogenic effects (cancer slope factors) and noncarci nogenic health effects
(reference doses). Toxicity values are derived fromeither epidem ol ogical or aninmal studies, to which
uncertainty factors are applied. The primary sources for toxicity values used are the EPA's Integrated Ri sk
Information System (I RI'S) database and Health Effects Assessnment Summary Tabl es (HEAST).

Currently, EPA does not provide toxicity data for |ead because of unique considerations related to the

toxi cology of this element. As an alternative to the traditional risk assessnent approach, |ead
concentrations at the site can be conpared with EPA recomrended acceptable | ead |l evels of 200 ng/kg in soils,
15 pg/L in groundwater, and 1.5 pg/nB in air. The RVE | ead concentrations observed in soil, water, and air
for all Areas in QU 2 are well bel ow these |evels.

6.3.4 Ri sk Characterization Mthods

The risk characterization integrates the infornati on devel oped in the toxicity assessnent and exposure
assessnent to devel op carcinogeni ¢ and noncarci nogenic risks. Cancer risks are probabilities that are
expressed in scientific notation. An excess lifetime cancer risk of 1x10-6 indicates that, as a plausible
upper bound, an individual has a one in one nmillion chance of devel oping cancer as a result of site related
exposure to a carcinogen over a 70-year lifetime under the specific exposure conditions at a site. The NCP
recommends an acceptabl e target cancer risk range of 10-6 to 10-4 for CERCLA sites.

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis expressed as the
hazard quotient. By adding the H® for all contam nants within a nediumand across all media to which a



gi ven popul ati on may reasonably be exposed, the hazard index (H) can be generated. |If the H is |less than
1, it indicates that noncarcinogenic health effects are unlikely. |If the H is greater than 1.0 it indicates
that adverse noncancer health effects are possible.

6.3.5 Uncertainties

It is often difficult to directly conpare the relatively high |level of certainty inherent in sone scientific
di sci plines, such as chem stry and nmathematics, with that of biological and environnental systens. Since

ri sk assessnent is based on a m xture of sciences with varying levels of certainty, it stands to reason that
the final estimate of the risk assessment is only as certain as the |least certain link in the chain |eading
to the estimate. It is inportant to enphasize that the baseline risk assessnent is primarily a

deci si on-maki ng tool for use in assessing the need for remedial action. The results of risk assessnents are
presented in terns of the potential for adverse effects based on a nunber of very conservative assunptions.
The tendency to be conservative is an effort to err on the side of the protection of health.

The uncertainties in each conponent of the risk assessnment process are conpounded in the overall calculation

toyield final estimates with wide uncertainty ranges. For exanple, if an estinmate of the average daily dose
for a conpound ranges a factor of 10 above and bel ow t he point estimate used in the exposure assessment, then
the uncertainty range for the final estimated health effect may be at |east that |arge

The sources of uncertainty may be site-related or associated with the assunptions and procedures used during
the risk assessment. |If limted data are available, one sanple with an extrene concentration (high or |ow)
may bias the exposure estimates. Wth a snall data set that cannot neaningfully be evaluated statistically,
it is very difficult to identify and elim nate anomal ous resul ts.

The 95 percent upper confidence limt (UCL) estimate for the reasonabl e maxi mum exposure concentrations was
based on an assunption of a normal distribution and used the existing untransforned data sets. These
assunptions could introduce uncertainty, although estinates based on t-distribution are not considered
seriously affected by slight deviations fromnormality. Such effects are greater as the |evel of precision
increases and as the sanple count decreases.

Sanpl e quantitation limts for sone chemcals, particularly in groundwater, were quite high. Underestination
of human health risks due to i nadequate sanple quantitation limts may potentially have occurred for
groundwater at Area 2 (arsenic, beryllium antinony, polynuclear aromatic hydrocarbons [PAHsI) and
groundwater at Area 8 (PAHs). No significant underestimation of human health risks due to inadequate sanple
quantitation linits is believed to have occurred at Areas 3, 5, or 9, or in media other than identified above
at Areas 2 and 8.

Speci fic sources of uncertainty are described bel ow.

. Bi s(2- et hyl hexyl ) pht hal ate was detected in shellfish tissue. However, this chemcal was al so
detected in all background tissue sanpl es.

. A variety of chemcals believed to be carcinogens were detected during the Ri. A nunber of
t hese do not have slope factors (e.g., lead and chrom unm) and therefore do not contribute to
the quantification of total cancer risk. This may result in an underestimte of the cancer
ri sk at NUWC D vision, Keyport.

. A variety of chemcals detected during the Rl do not have inhalation RiDs (e.g.
trichl oroethene, vinyl chloride, cadmum I|ead) and therefore do not contribute to the
quantification of total H. This may result in an underestimate of the noncancer risk at NUAC
Di vi si on, Keyport.

. When risks are summed across chemicals, it is assumed that the chenical -specific risks are
i ndependent and additive. 1In actuality, these risks nmay interact to produce an effect that is
l ess than additive (antagonism or an effect that is nore than additive (synergism
Unfortunately, data on chenical interactions are |acking for nost chemical mixtures. 1In the
absence of mxture-specific toxicity data, the assunption of additivity is a standard approach
This may result in overestinmation or underestinmation of risk

. Propyl ene glycol dinitrate (PGDN) is only one conponent of Oto fuel. A second conponent,
2-ni trodi phenyl amine, is present in snaller proportion than PGDN and is reportedly nore toxic
than PGDN. Sanpl es were anal yzed for 2-nitrodi phenylamne with a high pressure liquid
chromat ograph (HPLC) nethod; during data validation, all HPLC data were rejected. Therefore,
no information is avail able on the concentrations of 2-nitrodi phenylam ne in the environment at
NUMC Division, Keyport. This lack of data may result in an underestimation of risk



Cancer and noncancer risks are sumed in the risk characterization process to estinmate potential risks

associated with the sinultaneous exposure to nmultiple chemcals. |In the case of carcinogens, this gives
carcinogens with a Cass B or Cass C weight-of-evidence the sane wei ght as carcinogens with a dass A
wei ght - of -evidence. It also equally weights slope factors derived fromanimal data with those derived from

human data. Uncertainties in the conbined risks are al so conmpounded because Rf Ds and cancer slope factors do
not have equal accuracy or |evels of confidence and are not based on the sane severity of effect. These
factors may result in an overestimati on or underestimati on of risk

Uncertainties in any phase of the risk analysis are reflected and conpounded in the risk estimates. The
actual degree of uncertainty is difficult to define precisely without a nore quantitative approach. The
net hods and assunptions enployed in this risk assessnment are conservative, and ranges of risk estimates
incorporated are nore likely to capture the "true" risks than point estinates will indicate.

6.4 ECOLOG CAL RI SK ASSESSMENT

The purpose of the ecological risk assessnent is to provide a baseline evaluation of the potential threat to
the terrestrial and marine environments fromchem cal rel eases at various areas of NUW Division, Keyport.
Speci fic objectives include the follow ng:

. Eval uation of data and identification of COPCs

. Identification of potential receptor popul ations and exposure pat hways
. Characterization of effects to exposed organi snms

. Eval uation of risks to receptor organisns and habitats

I mportant ecol ogical indicators used in this risk assessnent for the marine environnment include water
sedi nent, tissue, and habitat quality. |Indicators for the terrestrial/freshwater environnent include soi
quality, earthwormtoxicity, algal toxicity, and habitat quality.

6.4.1 Contam nant ldentification Mthods

For inorganics, COPCs were identified by conparing anal ytical data to background |evels, and those that
exceeded background reference val ues were mained for evaluation of potential risks. Al organic conmpounds
detected were retained as COPCs. COPCs in each nmedia were conpared to federal and state regulatory criteria
and standards (e.g., federal water quality criteria and Washi ngton State Sedi nent Managenent Standards) and
to avail abl e toxicol ogi cal effects data fromthe literature. Toxicity tests to receptor organisnms habiting
in area soils and aquatic sedinments were al so conducted

6.4.2 Exposure Assessnent Mt hods

The I evel of COPCs actually or potentially reaching organi sns depends on physical, chemical, and biol ogi ca
characteristics of the contam nant, the organism and the environnent. Exposure characterization included
the identification of populations in areas potentially exposed to COPCs and the determ nation of exposure
poi nt concentrations to selected receptor organisns. For the aquatic environment, several species of
shellfish in the mari ne sedi ments and nussel s and scul pins in the shall ow | agoon were used to eval uate

bi oaccunul ati on and potential food chain transfers. Exposure nodeling for receptors in the terrestria
envi ronnent included the vole, nallard duck and Canada goose.

6.4.3 Toxicity Assessnment Met hods

Measur ed or nodel ed exposure concentrations were conpared to toxicological effect concentrations to
characterize risks to the organisns. For the terrestrial environnent, soil concentrations of COPCs are
conpared to toxicological reference values (TRVs). For the marine environnent, water, sedinent, and tissue
concentrations of COPCs are conpared to relevant TRVs including federal and state water quality criteria, the
Washi ngton State Sedi nent Management Standards and ot her sedi ment guidelines, and various tissue reference
val ues.

6.4.4 R sk Characterization Methods

Al of the above processes of regulatory conparison, toxicity tests, nodeling, and eval uation of habitat
characteristics were considered in a "wei ght-of-evidence" approach. The goal of this approach was to reach
concl usions regarding the level of risk posed to the narine and terrestrial environnents.



6.4.5 Uncertainties

As in the human health risk assessnment, the uncertainties in each conponent of the ecol ogical risk assessnent
process are conpounded in the overall calculation to yield final estimates with w de uncertainty ranges
Speci fic sources of uncertainty in each step of the assessnment are |isted bel ow

. Dat a Eval uation

> The initial selection of COPCs for terrestrial habitat was considered conservative. Only those
i norgani ¢ COPCs whose reasonabl e naxi mum exposure (RME) concentrations were bel ow background
level s were ejected as COPCs; all renmuining detected chemcals were retained as COPCs and
eval uated further

> Ri sk-based detection limts for marine sedi ments were not always achi eved for semvolatile
chem cals. Evaluation at one-half the detection limt resulted in HQ values greater than 1,
particularly for Phase | sanples; these results can only be interpreted to nean that the
quantitation limts were not sufficient to indicate an absence of risk. Based on chem ca
results obtained for Phase Il sanpling with | ower detection linits, nost organi c conpounds are
probably not present at |evels above risk-based criteria

. Toxicity Eval uation

> Chemi cal -specific toxicity information varies w dely depending on the kinds of organi snms and
exposure nedia that nmay be of concern. For many of the COPCs, toxicity information that could
be used to assess potential ecological risks was not available for other chemcals within the
sane structural conpound class (e.g., PAHs). Because the ecological risk assessnent is
intended to be a screening-level process, the |lowest toxicity values within the structura
compound cl ass were used as surrogate values. For sone conpound cl asses, the use of such
surrogate val ues may be highly conservative and result in an overestinmation of risk

> For some chemicals, sufficient information was not available to determne surrogate toxicity
val ues. Although these substances were carried through the exposure analysis, the mssing
toxicity information precluded interpretation of that exposure, and resulted in an
underestimati on of potential risk

> In general, chemcal-specific or surrogate toxicity values are nore widely avail able for
aquatic receptors and manmmal s than for birds. These limtations result in greater enphasis on
assessnent of risks to aquatic and mammalian receptors, and an underestination of risks to
avi an receptors.

> For mammal s and birds, toxicity values were often available for only one kind of a receptor
within a phylogenetic class. This toxicity data has been extrapolated directly to other
wildlife species. Because the lowest literature toxicity reference value was general ly
selected, this may result in an overestination of risk

> Preferably, toxicity values representing ecol ogically significant endpoints at the chronic
no- observed-effects | evel s (NCELs) or |owest-observed-effects |evels (LCELsS) were sel ected.
However, in sone cases it was necessary to apply safety factors to extrapol ate from ot her
endpoints (e.g., lethal dose for 50 percent of the exposed population [LD-50] to a NOEL). The
extrapol ation of toxicity values fromone endpoint to another was based on published equations
that may not be directly applicable to the specific organisns or chemcals in this evaluation

> Toxicity values obtained fromthe literature to develop TRVs are based on oral doses of pure
chem cals. Exposure to chemicals in natural environments is nodified because chemicals are
often associated with other media, such as soil, or are incorporated into different organisns,
such as plants and small mammals. It is generally assunmed that chemicals in soil, plants, and

prey will not be absorbed as readily through the digestive tract as will pure chenmicals. The
exposure nodels used in this screening | evel assessnent assune that the chemical is in the nost
readily available formand there is 100 percent absorption into the body; therefore, the node
probably overestimates actual exposure

> Certain chemcals can toxicologically interact, having either synergistic or antagonistic
effects on the toxicity of the individual chemical. Interactions of COPCs were not eval uated
in the assessment, so neither the nagnitude nor direction of these interactions is understood

> The TRVs used in the risk evaluation contain nany water and sedinent criteria that were
devel oped to protect a wide range of organisns. Sone of these TRVs may be overly conservative



when applied to specific organisns inhabiting the Keyport area

> This study included bioassay tests for relatively few stations that were intended to be
representative of |large areas. The results of these bioassays were an inportant factor in risk
characterization. The degree to which these results are representative of their respective
areas introduces uncertainty into conclusion regarding risk

> The equilibriumpartitioning nodel for evaluating sediment quality utilizes partitioning theory
to relate the sedi ment concentration to the equivalent free chemical concentration in
porewater. Sedinent toxicity can only be evaluated for those chem cals with correspondi ng
water quality criteria. It is assumed that water quality criteria would protect benthic
organi sns when applied to the predicted porewater concentrations for sedinents. There is
uncertainty with respect to the octanol -water partitioning coefficient (K-ow) associated with
the specific chemcal and used to cal culate the organic carbon partitioning coefficient (Koc).
Chemi cal -specific Kow val ues are experinmentally deternmined quantities and the techniques used
for deriving the coefficients vary in their specificity and accuracy.

> To assess surface water toxicity to freshwater aquatic biota, EPA chronic anbient water quality
criteria/LOELs were used as TRVs when avail able. EPA (USEPA 1992) is currently reviewi ng tota
inorganics criteria for water quality to address the correl ati on between inorganics that are
nmeasured and those that are biologically avail abl e.

. Exposure Eval uation

> The exposure nodel i ng approach used in the risk assessnment contai ns many assunptions that could
affect the estinmated | evel s of exposure used to evaluate potential risks. For exanple, the
amount of chemical accunulating in plants was estimated at 1 percent of the reasonabl e maxi num
exposure (RME) soil concentration. |In addition, nodel ed receptors were conservatively assumned
to obtain | QO percent of their diets fromthe study areas.

> Ri sk from chem cal exposure to terrestrial receptors was based on RVE exposure estimates. RMVE
exposure point concentrations were cal cul ated using the 95 percent UCL on the arithnetic nean
These estimates of exposure do not account for spatial variability in chem cal concentrations
in soil. For exanple, the exposure point concentration may be high but nay result in a single
elevated hit froma sanple population. For animals with |ocalized hone ranges, such as the
vol e, a discontinuous distribution of chemicals in soil would nmean that only certain nenbers of
t he popul ation woul d potentially be exposed. Consequently, population |evel effects may be
consi derably overestimated when using average chem cal concentrations

> As previously stated, the scope of this approach does not allow exposure nodeling to be
perforned for all species known to inhabit or visit NUAC Division, Keyport. To accommobdate
this uncertainty, a very conservative approach was used for the sel ected species. Therefore,
the tendency is to overestinmate, rather than underestimate, site risks

> The bi oaccunmul ati on nodel i ng used in the characterization of marine risks entailed uncertainty
of two types: 1) uncertainty due to limtations inherent in the nodel (e.g., nunber and types
of variables, mathematical formulation), and 2) uncertainty in parameter values (e.g., sanpling
error, inference fromother species or nethods). These factors result in uncertainty in the
estimates of tissue concentrations of COPCs in certain receptors, which affects the reliability
of the hazard quotients calculated and related ri sk concl usi ons.

As in the human health risk assessnent, uncertainties in any phase of the risk analysis are reflected and
conmpounded in the risk estimates. The actual degree of uncertainty is difficult to define precisely without
a nore quantitative approach. The nethods enployed in this risk assessnent are conservative, however, and
ranges of risk estimates incorporated are nore likely to capture the "true" risks than point estimates wll
i ndi cate.

6.5 FEASIBILITY STUDY

The Baseline Ri sk Assessnent eval uated the chemcals detected for the risk they pose to potential human and
environnental receptors. The R Report evaluated the sanple results to identify specific nedia and | ocations
where chenicals were detected at concentrati ons exceedi ng chem cal -specific criteria of appropriate
environnental regulations (i.e., applicable or relevant and appropriate requirements [ARARs]). Chenicals
identified as posing significant risk in the Baseline R sk Assessnent or that exceed an ARAR nmay justify
remedi al action at a site or any of its individual Areas.



The FS identifies renedial action objectives (RAGs) for cases where action nay be justified based on the
concl usi ons of the Baseline R sk Assessnent and the chem cal -specific ARARs conparisons. The RAGCs are
desi gned to prevent exposures to chemicals that drive the baseline risk estimtes or exceed ARARs.

Renedi ati on goal s are established based upon the RAGs.

The FS then devel ops and eval uates a range of possible renedial action alternatives for technical feasibility
and ability to attain the RACs. The renedial alternatives are evaluated with respect to evaluation criteria
specified in CERCLA

6.5.1 Renedial Action Objectives

The results of the Rl and risk assessment were used to deternmine the need for renedial action. The follow ng
general RAGs have been established:

. Prevent human exposures to carcinogenic chemcals resulting in cunulative risks above the 104
to 10-6 risk range.

. Prevent human exposures to noncarci nogeni ¢ chenmicals resulting in a noncancer H greater than
1.

. Prevent exposures to chemicals resulting in significant ecol ogical risks.

. Prevent exposures to chem cals above ARARs. Principal chem cal-specific ARARs for QU 2 are:
> The Model Toxics Control Act (MICA), 173-340 Washi ngton Admi nistrative Code (WAC), which

establ i shes cl eanup | evels for groundwater, soil and surface water based on hunan health
risk. The cumul ative sumof the individual chem cal risks may not exceed 1 x 10-5
increnental cancer risk and an H of 1 for noncancer ri sk.

> The national drinking water regul ati ons, Code of Federal Regulations (40 C F. R 88141,
142, and 143) and the State Board of Health drinking water regul ations, 246-290-310 WAC,
whi ch establish federal and state drinking water standards applicable to public water
suppl i es.

> The Water Quality Standards for Surface Waters of the State of Washi ngton, 173-201A WAC,
whi ch establish state standards for surface water and incorporates federal anbient water
quality criteria.

> The Sedi ment Managenent Standards, 173-204 WAC, which establish state standards for
mari ne sedi nents.

6.5.2 Renedi ation Goals

For cases where cleanup actions are needed, cleanup standards can be derived fromthe objectives |isted
above. These standards are referred to as remedi ati on goal s and represent concentration levels in specific
nmedi a that satisfy the RAGs.

Remedi ati on goal s have been derived for each Area as foll ows:

. Soi |l renedi ati on goals based on results of the human health ri sk assessnent and MICA cl eanup
| evel s.
. For Areas with potential drinking water exposures, groundwater renedi ati on goal s based on

results of the human health risk assessnent, drinking water standards, and MICA cl eanup |evels.

. For Areas where RAGs include protection of downgradi ent surface water, groundwater renediation
goal s based on results of the ecol ogi cal and human health risk assessments, surface water
criteria, and MICA cl eanup | evels.

6.5.3 Devel opnment _and Eval uati on of Alternatives

A full range of remediation processes was initially identified. These initial process options were eval uated
and screened based on effectiveness, inplenentability, and cost. After screening, the nost prom sing
processes were devel oped into Area-specific alternatives that were then subjected to a detailed analysis in
the FS.

The alternatives devel oped for each Area were conpared to each other with respect to nine specific evaluation



criteria that have been used in assessing and selecting a preferred remedy. These nine criteria are:
1. Overall protection of human health and the environment.
2. Conpliance with ARARs.
3. Long-termeffectiveness and pernanence.
4. Reduction of toxicity, nobility, and volume through treatnent.
5. Short-termeffectiveness.
6. Inplementability.
7. Cost.
8. State acceptance (preferences).
9. Community acceptance (preferences).

The first two criteria are considered "threshold factors," because CERCLA requires that the sel ected remedy
nmust satisfy these criteria. The renaining criteria are considered "bal anci ng® or "nodifying" factors and
are used to select the preferred alternative fromthose that satisfy the threshold criteria.

7.0 SUWMARY OF | NVESTI GATI ON FOR AREA 2
This section presents a summary of the RI/FS for Area 2
7.1 SUWARY OF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics, including a discussion of the geol ogi ¢ and
hydr ol ogi c characteristics and the nature and extent of contam nants.

<I M5 SCR 1094085E>

7.1.1 Site Description

Area 2 is conposed of three distinct areas: Van Meter Road spill area, Building 957 drum storage area, and
Bui | ding 734 drum storage area (Figure 7-1). The spill area and the Building 734 area are just north of a
smal | perennial creek that flows east-northeast and discharges into the shallow | agoon. The Building 957
area is presently paved and fenced; it is used as a scrap recycling yard, including metal grinding
activities.

The Van Meter Road spill occurred in 1976 at a paved area northwest of where the road crosses the creek
Pl ati ng shop wastes (estimated quantity: 2,000 to 5,000 gallons) corroded through an unlined tank truck and
spilled overnight onto the pavenent and flowed toward the creek. After the spill was discovered, nateria

remai ning on the surface was washed into the creek (SCS Engi neers 1984).

The two storage areas were active fromthe 1940s through the 1960s, during which time neither area was paved.
Drums were stored at these areas until they were recycled or reused. Druns not conpletely enpty were all owed
to drain onto the ground; |eakage was al so preval ent. SCS Engi neers (1984) reported that approxi mately 4,000
to 8,000 gallons of wastes were discharged in these two areas. Virtually any chem cal, solvent, fuel, or oi
used at NWC Division, Keyport that arrived in 55-gallon drunms nay have been placed in these storage areas
(SCS Engi neers 1984).

7.1.2 CGeology and Hydrol ogy

Fi ve geologic units were identified above the dover Park unit at Area 2. Figures 7-2 and 7-3 present

geol ogi c cross sections. The water table underlies Area 2 at a depth of 4 to 8 feet bel ow ground surface
(bgs). The shallow aquifer is present within geologic Units 2A through 2H  The nore perneable |layers are
near the top and base of the aquifer. A |less perneable horizon of sand and silt (Unit 2G separates the two
nore perneable zones. It is likely that the nore perneable zones at the top and base of the aquifer are
connected hydraulically. The shallow aquifer is underlain by the dover Park aquitard (Unit 2J) which
separates it fromthe deep aquifer. The nost perneabl e and coarse-grained portion of the shallow aquifer is
the sand and gravel Unit 2F, which is laterally discontinuous



Based on dry-season water |evel data, the groundwater flow direction at Area 2 is northeast toward the

shal | ow | agoon (roughly parallel with the creek) (Figure 7-4). The average horizontal gradient in the

Bui | ding 957 area is 0.032. The calculated |inear groundwater velocity ranges from?7 to 510 ft/yr, averaging
56 ft/yr. Vertical head differences between the upper and | ower parts of the aquifer are mnor, which
indicates mninal vertical flow

<I M5 SCR 1094085F>
<I M5 SCR 1094085G>
<I M5 SCR 1094085H>

7.1.3 Nature and Extent of Contam nants

Medi a sanpled at Area 2 during the Rl include air, soil vapor, soil. streamsedinment, and groundwater.
Marine nedia in the shall ow | agoon (downstream from Areas 2 and 3) are discussed in Section 8.0. The nature
and extent discussion considers only those chemcals that are najor contributors to human health or

ecol ogical risks, or that exceed one or nore ARARs. These chenicals are considered to be chem cals of
concern and are listed in Table 7-1 with a summary of results.

. Soi |

Arsenic and berylliumwere detected in surface and root-zone soil at concentrations exceedi ng MICA Met hod B
cleanup levels (see Section 6.2) and are major contributors to human health risk. Nonethel ess, fewer than
hal f the sanpl es taken exceeded background soil concentrations; of those that did, none exceeded background
by a large amount (i.e., by nore than a factor of three). The sources and extent of these inorganic

chemi cals are unclear as there are no observed trends in |ateral distribution.

Vinyl chloride was detected in Area 2 subsurface soil and is a major contributor to hunan health ri sk.
Nonet hel ess, this volatile organic conpound (VOC) was detected in only 1 of 21 sanples (boring SB2-14 in
Figure 7-5) at a |low concentration (0.018 ng/kg) relative to the analytical detection linit (0.012 ng/kg).
The source of this chenical is unclear as there is no observable trend in spatial distribution. However,
vinyl chloride is a degradation product of trichloroethene and dichl oroet henes, which were also detected in
the same borehole (Figures 7-6 and 7-7), but at relatively | ow concentrations (up to 0.43 ng/kg).

Five PAHs were detected in root-zone or subsurface soil at concentrations exceeding MICA Method B | evel s.
Mbst of these chemicals were detected in a single root-zone soil sanple just east of the Building 957 area
and nay be attributable to past drumhandling activities at this |ocation.

. St r eam Sedi nent

In stream sedinent at Area 2, no chenicals were major contributors to human health or ecological risk. No
ARARs currently exist for freshwater sedinent.

. G oundwat er

Manganese was detected in groundwater at concentrations exceedi ng background and Washington State MCLs in
four sanples. These exceedences are fromthree shall ow downgradient wells on the eastern side of the
Bui | di ng 957 area.

Trichl oroethene and vinyl chloride were detected in groundwater at concentrati ons exceedi ng drinking water
st andards (nmaxi mum contam nant |evels [MCLs]) and MICA Method B | evels (Figures 7-5 and 7-6).

Trichl oroethene was detected in a well at the upgradient (southwest) corner of the Building 957 area; vinyl
chloride was detected in a well downgradient of this area. Although 1,2-dichloroethene did not exceed
regul atory levels, it was detected in two downgradient wells and is a probabl e degradati on product of
trichl oroethene. The presence of VOCs in shallow groundwater w thin and downgradi ent of the Building 957
area indicates that the former drum storage area may be a source. This conclusion is supported by the
results of the soil vapor survey, which indicate that VOCs exist under nuch of the pavenent surrounding
Bui | di ng 957.

. Ar

Chemi cal results fromair sanpling nedia did not exceed | ocal background concentrations, did not exceed any
ARARs, and were not mmjor contributors to human health or ecol ogi cal risk.



Nunber
of
Cheni cal Sanpl es

SURFACE SO L (0-2 inches)
I norgani ¢ Chemi cal s (nmg/ kg)
Arsenic 6
Beryllium 6
ROOT- ZONE SA L (2-15 inches)
I norgani ¢ Cheni cal s (ng/ kg)

Arseni c 13
Beryllium 4
Sem vol atile O gani c Conpounds (ng/kg)
Benzo(a) ant hr acene 4
Benzo( a) pyr ene 4
Benzo( b) f | uor ant hene 4
Benzo( k) f | uor ant hene 4
Chrysene 4

SUBSURFACE SO L (>15 inches)
Vol atil e Organi ¢ Conpounds (ng/kg)

Vi nyl chloride 21

Sem vol atile O gani c Conpounds (ng/kg)
Benzo( a) pyrene 10
GROUNDWATER

I norgani ¢ Chem cals (ug/L)

Manganese 12

Vol atil e Organi ¢ Conpounds (ug/L)

Tri chl or oet hene 24

Vinyl chloride 24

NV = No Val ue

Nunber of
Det ecti ons
Above
Backgr ound

N

PR R R

w

Backgr ound
Concentration

g

g

684

2z

ARAR - applicable or relevant and appropriate requirenent

NOTE: Major risk contributors identified as foll ows:
Human Health: Chem cal contributes at
scenari os wi th unacceptable risk, as evaluated in Human Health Ri sk Assessment.
Ecological: Ildentified in Ecol ogical

<I M5 SCR 1094085I >
<I M5 SCR 1094085J>
<I M5 SCR 1094085K>

least 1 in

100, 000 excess cancer risk or 0.1 hazard quotient

Table 7-1
Maj or Risk Contributors and ARAR- Exceedi ng Chemical s

Range of Detects

Backgr ound

M ni num

[@le)]

20
21
53
96
28

ecocoo0Q

0.018

0. 22

950

24
3.0

Ri sk Assessnent as a risk driver.

Maxi mum

0.018

0.22

2.500

36
4.0

Maj or Ri sk Contri butor
Human
Heal th Ecol ogi cal

to conbined RVE risk for

Exceeds
ARAR



7.2 SUWARY OF SITE R SKS
The follow ng sections sumrari ze human heal th and ecol ogi cal risks.

7.2.1 Human Health R sks

This section presents a summary of contaninant identification, exposure assessnent, toxicity assessnent, risk
characterization, and uncertainty analysis for Area 2

. Initial Contam nant ldentification

As a result of prelimnary risk-based screening conducted for Area 2 sanples, the follow ng are judged to be
human health risk COPCs at Area 2:

> Air: acetone, benzene, 1, 2-dichlorobenzene, 1, 3-dichlorobenzene, 1, 4-dichl orobenzene
met hyl ene chl oride, propylene, toluene, 1,2,4-trichlorobenzene, xylenes

> Soil: arsenic, beryllium chromum cobalt, lead, mercury, vinyl chloride,
benzo(a) ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene, benzo(k)fl uoranthene
chrysene, phenanthrene, and PGDN

> Stream Sedi ment: arsenic, beryllium chromum cobalt, |ead, PGDN
> G oundwat er: nanganese, trichl oroethene, vinyl chloride
. Exposure Assessnent
Sources of COPCs include a 1976 plating waste spill on Van Meter Road and near a streamthat flows into the

shal  ow | agoon, and | eakage or enptying of wastes fromdruns containing assorted fuels, organic chemcals,
and pesticides near Buildings 734 and 957.

Li qui d contam nation was di scharged directly to the soil surface and subsequently either infiltrated and
adsorbed to the soil, was released in liquid formas runoff, or was transported with eroded soil particles.
Current site workers as well as future construction workers and residents coul d be exposed to COPCs in soi
via incidental ingestion and dernmal contact scenarios

Particul ate transport of COPCs could result in an inhalation hazard to current and future workers at Area 2.
In a future residential scenario, nost of the ground surface would be covered with pavenment (streets,

si dewal ks), houses, or plantings (law, shrubs). However, to be conservative, risks to future residents from
fugitive dust em ssions are evaluated in this risk assessnent.

After the 1976 plating waste spill, COPCs were washed into the stream This activity, in addition to runoff
fromthe drum storage and di sposal areas, may have carri ed hazardous constituents into the surface water,
where they settled into stream sedi mrent and rmay have been carried out to the shallow | agoon. PGDN and a
subset of metals in soils were detected in streamsedinment. Infiltration of rain water into this site may
have carried hazardous constituents to shall ow groundwat er which subsequently drains to the streamand the
lagoon. In a future scenario, residents (particularly children) nay be exposed to COPCs in stream sedi nent
while playing in the stream

Future residents at Area 2 may ingest COPCs in groundwater or may be exposed by inhal ation during household
use of water or by dermal contact.

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor population (as discussed in Section 6.1.3) were
conbined with the results of the exposure assessnment to arrive at the risk characterization. Tables 7-2
through 7-4 sunmarize the risk characterization results for Area 2.

Current Land Use. The excess RMVE cancer risk for current workers at Area 2 using RME assunptions is 5 x
10-6. The maj or exposure pathway contributing to this cancer risk is ingestion of chemcals in soil (arsenic
- 4 x 10-6). The RME H is low. No current residential or recreational exposure scenarios have been

postul ated for Area 2



Table 7-2
Sumary of Ri sk Results
Area 2 - Current Land Use

Cancer Risk Hazard | ndex
Pat hway RVE Aver age RVE Aver age
CQurrent Wrkers
I nhal ati on of airborne chemcals - particul ates 2E-8 6E-9 2E-7 7E-8
I nhal ation of airborne chemcals - volatiles 2E-8 7E-9 5E-5 5E-5
I ngestion of chemicals in soil 5E-6 1E-6 0.02 0.01
I ngestion of chemicals in drinking water (deep aquifer) - - 0. 04 0. 04
TOTAL 5E-6 1E-6 0. 06 0. 05
Table 7-3
Summary of Ri sk Results
Area 2 - Future Land Use
Cancer Risk Hazard | ndex
Pat hway RMVE Aver age RMVE Aver age

Future Residents
I ngestion of chenicals in drinking water (shallow aquifer) 8E-5 1E-5 5 2
I nhal ati on of volatiles during household use of water 5E-5 9E- 6 - -
I ngestion of chenmicals in soil 3E-5 2E-6 0.1 0. 03
I nhal ati on of airborne chemcals - particul ates 4E-8 7E-9 0. 0002 0.0001
I nhal ation of airborne chemcals - volatiles 3E-8 TE-9 9E-5 7TE-5
I ngestion of chem cals in honegrown produce 8E-5 9E- 6 0.2 0.09
Ingestion of chemicals in freshwater sedi ment (creek) 1E-5 8E-7 0.04 0.01
I ngestion of chemicals in surface water while sw nmmng (| agoon) - - 1E-6 8E-7
I ngestion of chemicals in nmarine sediment (Iagoon) 4E-6 2E-7 0.02 0.0083
TOTAL 3E-4 3E-5 5 2
Future Wrkers
I nhal ati on of airborne chemicals - particul ates 9E-9 4E-9 6E-5 5E-5
I nhal ation of airborne chemcals - volatiles 2E-8 7E-9 5E-5 5E-5
I ngestion of chemicals in soil 3E-6 1E-6 0.01 0.01
I ngestion of chemcals in drinking water (deep aquifer) - - 0.04 0.04
TOTAL 3E-6 1E-6 0. 05 0. 05
Future Visitor
Ingestion of chenmicals in surface water while swi mmng (| agoon) - - 1E-6 8E-7
I ngestion of chemicals in marine sedinent (lagoon) 4E-6 2E-7 0.02 0.003
TOTAL 4E-6 2E-7 0.02 0.003

Note on scientific notation: Throughout this and simlar tables, scientific notation is used to express very snmall nunbers. An
exanpl e of scientific notation is "2E-5." This is a shorthand way of witing "2 x 10-5" which is itself a shorthand way of expressing
the fraction 2/100,000 or "0.00002."

In terms of cancer risk, "2E-5" means "two additional chances in one hundred thousand." Simlarly, the scientific expression "3E-4"
means "three additional chances in ten thousand."



Table 7-4
Sunmary of Major Contributions to Cancer Risk for Future Residents at Area 2a

Vol atil es
I nhal ation Freshwat er Sur f ace Mari ne
Groundwat er During I nhal ati on Sedi nent Wat er Sedi nent
I ngestion Househol d Total - Soi | of I nhal ati on I ngestion of Total - Ingestion I ngestion I ngestion Total -
Chemi cal ( Shal | ow) Use Groundwat er I ngestion Particul ates of Vol atiles Produce Soi | (creek) (1 agoon) (1 agoon) Al'l Media
RME Case
Arsenic NA NA NA 2E-5 5E-9 NA 4E-5 6E-5 6E- 6 NA 4E- 6 7E-5
Benzo(a) pyrene NA NA NA 3E-6 3E-11 NA 3E-6 6E-6 NA NA NA 6E-6
Beryl lium NA NA NA 8E-6 2E-10 NA 5E-6 1E-5 4E- 6 NA NA 2E-5
Trichl oroet hene 1E-6 2E-6 3E-6 NA NA NA NA NA NA NA NA 3E-6
Vinyl chloride 8E-5 5E-5 1E-4 2E-8 4E- 14 NA 3E-5 3E-5 NA NA NA 2E-4
TOTAL ( RVE) 8E-5 5E-5 1E-4 3E-5 4E-8 3E-8 8E-5 1E-4 1E-5 NA 4E- 6 3E-4
Aver age Case
Arsenic NA NA NA 1E-6 9E- 10 NA 5E-6 6E-6 4E-7 NA 2E-7 6E-6
Benzo( a) pyrene NA NA NA 2E-7 7E-12 NA 4E-7 6E-7 NA NA NA 6E-7
Beryllium NA NA NA 6E-7 3E-11 NA TE-7 1E-6 4E-7 NA NA 1E-6
Trichl oroet hene 1E-7 3E-7 4E-7 NA NA NA NA NA NA NA NA 4E-7
Vinyl chloride 1E-5 9E-6 2E-5 2E-9 8E-15 NA 3E-6 3E-6 NA NA NA 2E-5
TOTAL (Average) 1E-5 9E- 6 2E-5 2E-6 7E-9 7E-9 9E- 6 1E-5 8E-7 NA 2E-7 3E-5
a Includes all chemicals that individually contribute an excess RME cancer risk of 1 x 10-6 or greater to total RME cancer risk of 1 x 10-4 or greater.
NA = Not applicable; chemical is not a major risk contributor in this pathway.
Note on scientific notation: Throughout this and simlar tables, scientific notation is used to express very small nunbers. An exanple of scientific notation is "2E-5." This is a shorthand way of

witing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100,000 or "0.00002."



Future Land Use. The total excess cancer risk (RVE) for future residents at Area 2 is 3 x 10-4, which is in
excess of EPA target levels. The najor contributors to this risk are chemcals in groundwater, soil, and
sedi nent. Exposure pathways contributing significantly to cancer risks to future residents at Area 2 are
ingestion of chemicals in drinking water (vinyl chloride, trichloroethene), inhalation of volatiles during
househol d use of groundwater (vinyl chloride, trichloroethene), ingestion of chemcals in soil (arsenic
beryl | ium benzo[ a] pyrene), ingestion of chenicals in homegrown produce (arsenic, vinyl chloride, beryllium
benzo[ a] pyrene), ingestion of chenmicals in freshwater sedi ment (arsenic, beryllium, and ingestion of
chemcals in nmarine sedinent (arsenic)(Table 7-3). The average cancer risk for future residents at Area 2 is
3 x 10-5. The noncancer H (RVE) for future residents at Area 2 is 5. The major pathways contributing to

t he noncancer risk are ingestion of chemcals in drinking water (manganese - 5) and ingestion of chemcals in
homegr own produce (arsenic - 0.2).

The RMVE excess cancer risk for future workers at Area 2 is 3 x 10-6. This is due primarily to ingestion of
arsenic (2 x 10-6) and beryllium (9 x 10-7) in soil. The noncancer H for future workers is bel ow EPA' s
target risk |evel

For future visitors to the shallow | agoon, the cancer risk (RVE) is 4 x 10-6. This is due alnost entirely to
ingestion of arsenic in marine sedinent. The noncancer H for future visitors is below EPA's target risk
| evel

7.2.2 Ecological R sks

. Initial Contam nant Ildentification

As a result of the initial ecological risk screening conducted for Area 2 sanples, the follow ng are judged
to be ecological risk COPCs at Area 2

> Soil: cadnmium |ead, and zinc
> Stream sedi nent: copper
. Exposure Assessnent

Because the portion of Area 2 that enconpasses Building 957 drum storage area is paved and fenced, plant and
wildlife exposures are limted to the adjacent soils at the edge of the pavenent. The soils were disturbed
(i.e., do not have distinct soil horizon structure relative to background soils) during construction of the
paved lot. The Building 734 drum storage subarea is unpaved and dom nated by trees. The Van Meter Road
subarea is paved.

Plants and soil invertebrates would have the greatest exposure to the COPCs. Small manmals, such as the
Townsend' s vole (Mcrotus townsendi) nmay cone into contact with COPCs in the soil directly or through

i ngestion of contam nated vegetation. This organismfeeds on succul ent greens and creates runways beneath
the leaf litter

A smal |l perennial creek traverses Area 2 and di scharges to the shallow | agoon. The riparian habitat al ong
the creek drainage is dom nated by an overstory of red alder (Al nus rubra) and an understory of sal nonberry
(Rubus spectabilis), blackberry (Rubus spp.), and horsetail (Equisetum arvense). Additional plant species
include willow (Salix spp.), rush (Juncus spp.), hawthorne (Crataegus spp.), red elderberry (Sanbucus
racenosa), Indian plum (Gsnaronia cerasiforms), fireweed (Epil obiumangustifolium, false lily-of-the-valley
(Mai ant hemum di | atatum), and pi ggy-back plant (Tol m ea nenziesii).

The riparian habitat associated with the creek provides cover, perch sites, and food for local wildlife
Nesting cavities were noted in several snags along the creek. Bl ack-capped chi ckadees (Parus atricapill us)
and Steller's jays (Cyanocitta stellerii) have been observed. Species that may visit the site include
Cooper's hawk (Accipiter cooperii) and sharp-shi nned hawk (Accipiter straitus) as well as kinglets (Regulus
cal endul a), warblers (Vernmivora celata), and towhees (Pipilo erythrophthal nus). Garter snakes (Thamophis
ordi noi des) also may be present in the area. Consunption of fish by raptors was not evaluated for this Area;
the streamis small and fish popul ati ons were not observed during the R field work.

Because the creek that traverses Area 2 flows into the shallow | agoon, Area 2 COPCs could potentially be
transported in water and sedinments via the creek to the | agoon. Popul ations potentially exposed in the
| agoon are di scussed bel ow

o Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.2.3) were
conbined with the results of the exposure assessnent to arrive at the risk characterization. The ecol ogica



ri sk assessnment concluded that direct exposures to soil and the ingestion of prey species |ower on the food
chain do not pose significant risks to terrestrial or aquatic organisns living in the streamat Area 2

7.3 NEED FOR REMEDI AL ACTI ON

The results of the risk assessnent indicate that there may be risks to hypothetical future residents posed by
exposure to soils and groundwater at Area 2. Trichloroethene and vinyl chloride are the principal chenicals
causing risk. These conpounds al so exceeded drinking water standards in some of the groundwater sanples.
Qccurrence of these contaminants is limted to the upper aquifer in the portion of Area 2 south of the creek
(forner Building 957 drum storage area). No significant ecological risks or current health risks were
identified at Area 2.

Because of the risk posed to future residents, RACs were devel oped. Based on the R and risks assessment
results, RACs for Area 2 focus on preventing human health exposures to trichl oroethene and vinyl chloride in
soi |l and groundwat er by pat hways such as ingestion of groundwater, inhalation of volatiles while showering,
or ingestion of soil or vegetables grown in the soil. Remediation goals included restoration of the
groundwater to drinking water quality for VOCs such as trichloroethene and vinyl chloride, which were
identified as target conpounds for evaluation of alternatives

Al t hough arsenic and berylliumin soil and nmanganese in groundwater contributed to the overall hunman health
risk, they were present at concentrations simlar to background | evels established in the Rl. RAGs were not
included for these el ements because they do not present significant additional risks conpared with the
background concentrati ons in adjacent areas.

7.4 DESCRI PTI ON COF ALTERNATI VES

A full range of renediation technol ogies was identified, screened, and evaluated in the FS. The alternatives
devel oped and anal yzed for Area 2 are described in the follow ng sections. Table 7-5 sunmari zes and conpar es
the main elenents of each alternative. Table 7-6 summarizes the ARARs evaluation for the alternatives that
was perforned in the FS. Table 7-7 shows the FS cost estinates for the alternatives.

7.4.1 Alternative 1 - No Renedial Action

The no-action alternative was included in the range of alternatives evaluated in the FS, as required by the
Nati onal Contingency Plan (NCP). It includes no specific response actions to reduce contam nants, contro
their mgration, or prevent exposures. The no-action alternative serves as a baseline fromwhich to judge
the performance of the action-oriented alternatives.

7.4.2 Alternative 2 - Limted Action

This alternative would control exposures to target conpounds through the use of institutional controls
G oundwat er sanpling would be used to nmonitor conditions and determne if additional actions are needed in
the future

These actions would prevent risks to human health by prohibiting future residential use of the property,
particularly ingestion of drinking water fromthe shallow aquifer. It is possible to use institutiona
controls to prevent the risks posed by this site because current drinking water supplies are not threatened
and the | ow contam nant concentrations and | ow frequency of detection of contam nants in the groundwater
indicate |low potential for off-Area mgration. Area 2 does not pose risks warranting action for other |and
use scenarios studied in the baseline risk assessnment, including human and ecol ogi cal receptors for current
condi tions.

Alternative 2 would rely on natural attenuation nechanisns to restore the site, with the intent of mnimzing
envi ronnental di sturbance and short terminpacts conpared with those that would occur if nore aggressive
remedi ati on actions were enployed. Target conpounds in the aquifer (groundwater and associ ated saturated
soil) woul d be gradually renoved by natural degradation and flushing processes as groundwater passes through
the contam nated zone at naturally-occurring flowrates, and VOCs in the vadose zone soils woul d decline as

t hey bi odegrade or vaporize and diffuse into the atnosphere. G oundwater sanpling woul d be used to nonitor
the progress of these natural processes to ensure that risks do not unexpectedly increase and to determne
when institutional controls may be discontinued. The institutional controls would be naintained to prevent
potabl e use of the aquifer until renediation goals were net.



Table 7-5

Al ternatives Evaluated in the FS for Area 2

Response Action

Institutional controls - long term

Monitoring - long term

Soi | vapor extraction in vadose zone

Dewat eri ng system and groundwat er cutoff walls

Soi | vapor extraction in dewatered zone

Excavate Unit 2B and treat/di spose off-site

Aqui fer flushing system

Treat extracted groundwater

Di scharge extracted groundwater

In-situ steam strippi ng of vadose and saturated zones
Denol i sh existing structures to gain access to soils for

cl eanup

Al ternative 1

No Renedi al

Acti on

Al ternative 2

Limted Action

Al ternative 3 Al ternative 4
Soi | Vapor
Extraction and
Institutional

Source Treat nent
and Renoval with

Control s Aqui fer Flushing
* i f needed
* i f needed
* *

*

Alternative 5 Al ternative 6

Dewat er Aqui f er

and Soil Vapor In-situ Steam

Extraction Stripping
if needed i f needed
i f needed i f needed

*

*

*



Act or
Regul ati on

Chemi cal - Speci fi c ARARs
Saf e Drinki ng Water

MICA

Locat i on- Speci fi c ARARs

d ean Water

d ean Water

Endanger ed Speci es

Acti on- Speci fic ARARS

MI'CA
MICA

Cean Air

VWater WVells
G ean Water

d ean Water
RCRA:;
Danger ous Waste

RCRA,;
Danger ous Waste

Ar Qality

Saf e Drinking Water

* | ndicates that the requirenent

Table 7-6

Citation

42 CFR 142
WAC 246- 290- 310
WAC 173- 340

40 CFR 230

40 CFR 320

40 CFR 330
Executive Order
40 CFR 6

50 CFR 402

WAC 173- 340- 440
WAC 173- 340- 360
WAC 173- 340- 410
40 CFR 52
PSAPCA Reg |
WAC 173- 160

40 CFR 122.26

40 CFR 122
40 CFR 403
WAC 173-216
40 CFR 261- 263
40 CFR 268
WAC 173-303
40 CFR 261-263
40 CFR 268
WAC 173-303
PSAPCA Reg |11

40 CFR 144

is applicable or relevant and appropriate to the actions and circunstances of the alternative.

Eval uation of ARARs for Area 2 Alternatives

Requi r enent

Maxi mum cont am nant | evels (MCLs) for public
wat er suppli es.
Cl eanup standards for groundwater.

Wet | ands dredge and fill pernit; mtigate
unavoi dabl e i npacts.

Wet | ands preservation: avoi d unnecessary alteration
and nitigate inpacts.
Conserve endangered species habitat.

Deed restrictions and survey requirenents.
Specifies nmonitoring and institutional controls.

Control fugitive dust em ssions fromconstruction
activities.

Standards for nonitoring or extraction wells.
Stormnat er di scharge pernit for construction
activities.

Ef f | uent di scharge permt for treated groundwater or
condensate to POTW

Characterization, transportation, treatnent, and

di sposal requirenents for excavated soil; |and

di sposal restrictions.

Characterization, transportation, treatnment, and

di sposal requirenments for treatment systemresiduals;
I and di sposal restrictions.

Control toxic enissions fromstripper or soil vapor
extraction system

Underground injection control permt for aquifer
flushing system

2

3

Al ternative

4

5



Table 7-7
Estimated Costs of Area 2 Alternatives

Al ternative

1 2 3 4 5 6
Soi | Vapor Source Treat nent Dewat er Aqui fer and
Eval uati on Factor Extraction and and Renoval with Soi | Vapor In-Situ Steam
(Cost) No Rernedi al Action Limted Action Institutional Controls Aqui fer Flushing Extraction Stri ppi ng

Initial Capital |nvestnment $0.02 mllion $1.1 mllion $5.1 mllion $5.1 mllion $8.3 mllion
Qper ating and Years 1-2 0 $0.06 million $0.3 nmillion $0.5 nmillion $0.5 nmillion $0.08 mllion
Mai nt enance Cost Year 3 0 $0.06 mllion $0.06 mllion $0.5 mllion $0.06 mllion $0.06 mllion
Years 4-5 0 $0.03 million $0.03 mllion $0.5 mllion $0.03 mllion $0.03 mllion

After 5 years 0 0 0 $0.4 mllion 0 0

Life-cycle period for Present Worth, years 0 30 30 10 5 5
Present Val ue 3% net discount rate 0 $0.02 mllion $0.8 mllion $3.8 mllion $1.1 mllion $0.3 mllion
of O8M Cost s 5% net discount rate 0 $0.02 mllion $0.7 mllion $3.5 mllion $1.1 million $0.2 nmillion
10% net di scount rate 0 $0.02 mllion $0.7 mllion $2.8 mllion $1.0 mllion $0.2 nmillion
Li fe- Cycl e Cost 3% net discount rate 0 $0.03 mllion $1.8 mllion $8.9 mllion $6.3 mllion $8.6 mllion
5% net discount rate 0 $0.02 mllion $1.8 mllion $8.6 mllion $6.2 mllion $8.5 mllion

10% net di scount rate 0 $0.02 mllion $1.8 mllion $7.9 mllion $6.2 mllion $8.5 mllion



Monitoring and institutional controls would be applied to the zone of contami nation, which is defined by the
trichl oroethene/vinyl chloride plume in the upper aquifer underneath the paved area that currently surrounds
Bui | ding 1018. This pavenent covers a square area (200' x 200') bounded by wetlands to the north and south.
Avai |l abl e data indicate the plune and coincides roughly with the extent of the paved area; however

addi ti onal sanpling would be needed to define the exact extent. The depth of the plume is about 20 feet. A
regul ar groundwat er rnonitoring programwoul d be established to nonitor this plume for trends in contani nant
concentrations and off-site mgration. |Institutional controls would include security measures such as
currently enforced at the base, Navy | and use restrictions while the base remains in operation, and deed
restrictions if the base should be closed or the Navy should transfer the property to another owner.

7.4.3 Alternative 3 - Soil Vapor Extraction and Institutional Controls

Alternative 3 would be the sane as Alternative 2 with the addition of vapor extraction technol ogy to renove
VOCs fromthe unsaturated soil zone. This alternative would reduce and control exposures to target conpounds
by the follow ng response actions:

. Treat vadose soil within the contam nated zone by soil vapor extraction to renove possible
sources of chlorinated solvents and ot her VCOCs.

> Treat extracted air and vapors to thermally destroy VOCs prior to discharge into the
at nospher e.

> Treat condensate resulting fromthe soil vapor extraction process and di scharge treated
effluent into the county sanitary sewer systemleading to a public-owned treatnment works
(POTW .

> Manage i ncidental excavated naterial (e.g., trench spoils) by off-site disposa

(estimated vol une: 1,400 cubic yards).
> I npl erent envi ronnent al noni toring.
> I npl erent institutional controls.

Vapor extraction would reduce or elimnate target conpounds fromthe vadose zone, thus controlling possible
m gration of these contaminants into the aquifer by |eaching or vapor diffusion nmechanisns. The vapor
extraction systemwoul d cover the sane areal extent as described in Alternative 2 for institutional controls.
I npl enentati on woul d require renoval of some pavement and excavation of soil for the trenches. Target
compounds in the aquifer (groundwater and associated saturated soil) would be gradually renmoved by the same
nat ural degradati on and flushing processes as discussed for Alternative 2. Treatnment of the vadose zone soi
woul d assure that possible VOC sources above the saturated zone do not contribute on-going inputs of target
conmpounds into the aquifer that would prolong its natural restoration

This alternative was designed to apply a mini nrum degree of renediati on technol ogy that m ght be needed to
assi st and speed up the natural cleansing of the aquifer, with the intent of mnimzing environmental

di sturbance and short terminpacts conpared with those that woul d occur if nore aggressive renediation
actions were enpl oyed.

As in Alternative 2, the risks posed by the site would be prevented by the use of institutional controls that
precl ude potabl e use of the aquifer. G oundwater sanpling would be included to nonitor the progress of
natural restoration and determ ne when institutional controls could be stopped. The rationale and features
of monitoring and institutional controls are the sane as for Alternative 2. Institutional controls would be
mai ntai ned until renediati on goals were net.

7.4.4 Alternative 4 - Source Treatnent and Renoval with Aquifer Flushing

Alternative 4 would be simlar to Alternative 3, except that aquifer flushing and soil removal actions would
be added to further speed the restoration of the groundwater. This alternative would involve the follow ng
response actions:

. Excavate and renove an organic-rich geologic soil unit (Unit 2B) within the contam nated zone
backfill with clean material (estinmated volune: 11,000 cubic yards).
> Demol i sh existing structures and pavenent as needed to gain access for excavating soil
> Install a groundwater cut-off wall to separate the clean backfill fromthe renmai nder of

the contam nated zone (i.e., Unit 2F).

. Extract groundwater to |lower the water table and dewater the aquifer within the contam nated
zone to all ow excavation of the soil in Unit 2B which is nornally below the water table



> Treat extracted groundwater and discharge treated water into the county sewer system

> Install groundwater cut-off walls to reduce the volume of extracted groundwater and
prevent dewatering of the adjacent wetlands and ecosystem damage that might occur while
dry.
. Install aquifer flushing systemto renove target compounds fromsaturated soil in Unit 2F
> Install groundwater extraction and reinjection trenches.
> Treat extracted groundwater prior to reinjection into the aquifer or discharge into the

county sewer.

. Use vapor extraction to treat vadose soil within the contam nated zone above Unit 2F to renove
possi bl e sources of chlorinated sol vents and ot her VCCs.

. Manage excavated naterial by off-site disposal (estimated volune: 2,200 cubic yards).
. | mpl erent envi ronnental nonitoring.
. I mpl erent institutional controls.

This alternative would enpl oy renedial actions to clean up target conpounds throughout the full depth of the
contani nated zone in the upper aquifer. It includes a groundwater extraction and recharge systemto enhance
the rate of aquifer restoration conpared with that expected for natural processes in Aternatives 2 and 3.
However, aquifer flushing would likely not be effective in a reasonable tinme frame for restoring the
groundwat er associated with Unit 2B soils, because these soils exhibit high natural organic content conpared
with other soils at Area 2, and therefore woul d adsorb target conmpounds nore strongly than the other soils.
Because of this, Alternative 4 included excavation and renoval rather than aquifer flushing of geologic Unit
2B.

Because part of Unit 2B lies below the water table, this alternative includes groundwater punping to | ower
the water table and al |l ow excavation of this soil under relatively dry conditions. Goundwater cut-off walls
woul d be included as part of the dewatering systemmainly to protect wetlands near Area 2 and to reduce the
vol ume of extracted groundwater and the corresponding treatnent costs.

Treat nent of the vadose zone by soil vapor extraction woul d be used for the sane purposes as described for
Alternative 3. The vapor extraction systemwould be snaller than that assuned for Alternative 3, because
part of the vadose soils would already be renedi ated during the excavation and renmoval of Unit 2B

As in Alternative 3, the risks posed by the site would be prevented by the use of institutional controls that
precl ude potabl e use of the aquifer. G oundwater sanpling would be used to nonitor the progress of aquifer
flushing and determ ne when institutional controls could be discontinued. The general rationale and features
of monitoring and institutional controls would be the sane as for Alternative 2

7.4.5 Alternative 5 - Dewater Aguifer and Soil Vapor Extraction

Alternative 5 involves the sane actions as Alternative 3, except soil vapor extraction would be applied to
the saturated zone soils as well as the unsaturated zone. Treatnent of the saturated zone woul d be done to
inmprove the tine frame for groundwater restoration. This alternative would involve the follow ng response
acti ons:

. Extract groundwater to |lower the water table and dewater the aquifer within the contam nated
zone to allow soil vapor extraction treatnent of the soil zone which is nornally bel ow the
wat er tabl e.

> Treat extracted groundwater and discharge treated water into the county sewer system
> Install groundwater cut-off walls to reduce the vol une of extracted groundwater and
prevent dewatering of the adjacent wetlands and ecosystem damage that might occur while
dry.
. Use vapor extraction to treat vadose soil within the contam nated zone above Unit 2F to renove

possi bl e sources of chlorinated sol vents and ot her VCCs.

. Manage i ncidental excavated nmaterial by off-site disposal (estimated volume: 4,200 cubic
yar ds) .

. | mpl erent envi ronnental nonitoring.



. I mpl emrent institutional controls.

These actions constitute a cleanup strategy for Area 2 in which soil vapor extraction is used to treat the
target conpounds throughout the full depth of the contam nant zone in the upper aquifer. Soil vapor
extraction is not effective for renoving contam nants from bel ow the water table due to sl ow nass transfer
rates across the air/water interface at the water table. This limtation woul d be overcone under this
alternative by punping groundwater to |lower the water table and allow the soil vapor extraction systemto
pull air through the portion of the plunme which is nornally saturated with water.

Treat nent of the vadose zone by soil vapor extraction woul d be used for the sane purposes as described for
Alternative 3. The vapor extraction systemwould cover the sanme areal extent as in Aternative 3. The vapor
extraction systemwoul d be sized | arger than that assumed for Alternative 3, because it would extend deeper
(into the saturated zone soils) and vapor rates would be higher to treat the additional soil volune

As in Alternative 3, the risks posed by the site would be prevented by the use of institutional controls that
precl ude potabl e use of the aquifer. G oundwater sanpling would be used to nonitor the progress of vapor
extraction and determ ne when institutional controls could be discontinued. The general rationale and
features of nonitoring and institutional controls are the same as for Alternative 2. Depending on treatnent
efficacy, it nmight be necessary to continue institutional controls after the vapor extraction systemis
turned off. Institutional controls would be maintained until remediation goals were met (either by vapor
extraction or by subsequent natural attenuation processes).

7.4.6 Alternative 6 - In-Situ Steam Stri pping

This alternative features the use of a nobile in-situ steamstripping process to renove and treat target
conmpounds t hroughout the contam nated zone in the upper aquifer. This technology has the potential for
restoring the aquifer in a short tine frane. Aternative 6 would involve the follow ng response actions:

. Treat soil within the contam nated zone by in-situ steamstripping to renove possible sources
of chlorinated sol vents and ot her VCCs.

> Demol i sh exi sting structures and pavenent as needed to gain access for the steam
stri ppi ng process.
> Treat extracted air for reuse in the process.
> Recycl e or dispose of residual condensate resulting fromthe steam stripping process.
. I npl erent institutional controls.
. I npl erent envi ronnent al nonitoring.

The in-situ steamstripping process can effectively strip and treat VOCs fromboth the vadose zone and the
saturated zone, so no additional remediation technol ogi es woul d be needed. The stripping process would be
applied over the sanme areal extent as the vapor extraction systemin Aternative 3.

The nobile steamstripping unit consists of a hooded auger fitted with cutting blades and steanfair inlets
that can acconplish batch-wi se in-situ mxing of subsurface soil to facilitate steam stripping of organic
conmpounds from a contam nated zone. The stripping unit is capable of treating soil and groundwater to the
full depth of the upper aquifer. The entire contam nant zone woul d be treated in sequential batches by
novi ng the extraction unit fromone spot to another in an overlapping grid pattern

The systemincludes a vacuum punp to extract the air and stripped vapor fromthe treatnent zone under the
hood. The extracted air streamwould be treated to renove VOCs and then recycled to the soil stripping zone.
The vapor treatment systemwoul d produce snall vol unes of condensed vapors which m ght be amenable to
off-site solvent recycling or otherwise would be sent to an off-site treatment, storage, and di sposal
facility. The treated air would be recycled to the treatnent zone along with steamto feed the stripping
process.

The stripping process might not be fully effective for restoring groundwater to drinking water quality. In
this event, the residual risks posed by the site would be prevented by the use of institutional controls that
precl ude potable use of the aquifer. G oundwater sanpling would be used to nonitor the progress of natura
attenuation and determ ne when institutional controls could be discontinued. The general rationale and
features of the nmonitoring and institutional controls would be the same as for Alternative 2. Institutiona
controls woul d be maintained until remediation goals were net.



7.5 COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives were assessed in conparison with the nine evaluation criteria specified by CERCLA
The follow ng sections sumrari ze the conparative analysis of the alternatives with respect to the nine
criteria, as discussed in the FS

7.5.1 Overall Protection of Human Health and the Environnent

Al of the alternatives, with the exception of the no-action alternative, would provi de adequate protection
of human health and the environment by elimnating, reducing or preventing risk through the use of treatnent
technol ogi es or institutional control measures. Because the no-action alternative is not protective of hunman
health for future residents, it is not considered further in this analysis as an option for Area 2.

Alternative 2 would rely on institutional controls to prevent exposures until natural processes restore the
aqui fer, and would nmonitor restoration progress by continued groundwater sanpling. Institutional controls
woul d al so be required for Alternative 3, because contami nants would not be conpletely renmoved fromthe site
inthis alternative. Al though the remaining alternatives are designed to achi eve renedi ati on goals within
reasonable tine frames, this mght not happen due to practical constraints or treatnent perfornmance
limtations, and residual contam nation mght renmain above cleanup levels. |f residual contam nation renains
after treatnment, institutional controls would be required for ultimte protecti on under these alternatives as
wel | .

The exposures of concern at Area 2 are due to domestic use of groundwater by future residents. The
institutional controls would prevent these exposures by excluding residential use of the site and precluding
potable well construction. Institutional controls would not prevent ecol ogi cal exposures; however, no

ecol ogical risks were identified for Area 2.

7.5.2 Conpliance with ARARS

Al of the alternatives are expected to nmeet the respective requirenments of federal and state environmenta
laws and regul ations that have been identified as being applicable or relevant and appropriate to the

ci rcunst ances of each alternative. Conpliance with chem cal-specific cleanup goals, such as drinking water
standards and MICA cl eanup | evels, would not be achieved in the groundwater in a short tine franme for any of
the alternatives, except perhaps Alternatives 5 and 6. Depending on treatnment effectiveness, residua
groundwat er contam nation mght remain after treatment for these alternatives as well. Natural degradation
nechani sns are expected to eventually reduce concentrations of the chem cals of concern bel ow t he groundwat er
cl eanup goals. Until the groundwater cleanup goals are met, institutional controls would be used to prevent
t he exposures of potential concern, as required by MICA (WAC 173- 340- 440).

Alternative 2 would rely conpletely on natural processes for reducing groundwater concentrations. The
remai ning alternatives would use treatment neasures to accelerate the tine frame for restoration of the
groundwat er to drinki ng water standards.

Subsurface barrier walls and in-situ treatnment systens for Alternatives 3 through 6 woul d be designed to
comply with all appropriate regulations for wetlands protection. Goundwater and soil vapor treatnent
systenms for Alternatives 3 through 6 woul d be designed to satisfy appropriate effluent discharge and air
em ssions regul ations. Soil excavated in Alternative 4 would be tested to determine if the naterial is a
characteristic hazardous waste, and would be treated and managed as needed to conply with RCRA and state
regul ations for off-site | and di sposal

7.5.3 Long-Term Eff ecti veness and Per nanence

Alternative 2 includes no treatnent actions, and woul d not pernanently renove or destroy chem cals of concern
except slowy by natural degradation processes. The remaining alternatives would accel erate the permanent
reduction of risk at Area 2 by applying various degrees of treatnent. In Alternative 3, soil vapor
extraction would remove VOCs fromthe vadose zone soil to elininate this as a potential ongoing source of
groundwat er contam nation. Alternatives 4 through 6 woul d use additional treatment measures to renmove VOCs
fromthe saturated zone soils as well as the vadose soils. Al the removed VOCs woul d be treated for
permanent destruction with the possible exception of the soils excavated in Alternative 4. The VOC
concentrations in the excavated soils are expected to be | ow enough that treatnment woul d not be required by
hazar dous waste regul ations prior to disposal in an off-site landfill.

Alternatives 5 and 6 would pernanently reduce contam nants throughout the site and would have little if any
long-termreliance on institutional controls because any residual risks would be snall. Aternative 4 would
have nore reliance on institutional controls, because aquifer flushing to restore groundwater nay not be as
effective as the vapor extraction and steam stripping technol ogies used in Alternatives 5 and 6. Alternative



3 woul d have even nore reliance on institutional controls because it would only treat contaminants in the
vadose zone. Alternative 2 would rely conpletely on institutional controls for prevention of risks.

7.5.4 Reduction of Toxicity, Mbility or Vol unme Through Treat nent

Alternatives 4, 5 and 6 would include in-situ technol ogi es designed to treat contam nants throughout the
entire plume to reduce toxicity. Aternatives 5 and 6 (soil vapor extraction coupled with aquifer dewatering
and steam stripping, respectively) would achieve the nost conplete treatnent in the shortest time frane. In
conparison, aquifer flushing used in Alternative 4 would be slower and nmay not be as effective. Aternative
3 woul d provide quick and effective treatment using soil vapor extraction, but only for the soils above the
water table. Alternative 2 does not include treatnent technol ogi es and hence woul d not satisfy the

regul atory preference for remedies that use treatnment as a principal elenent.

7.5.5 Short-Term Effecti veness

Al the alternatives would quickly attain RAGCs, because they all include institutional controls that can be
readily inplenented for short-termprevention of exposures. Alternatives 5 and 6 woul d achi eve renedi ation
goals in the shortest tine frame (estimated | ess than 5 years), while Alternative 2 would take the | ongest
tine (a century or nore). |In Aternative 4, aquifer flushing would take |onger to restore groundwater than
the vapor extraction and steam stripping technol ogies used in Alternatives 5 and 6. A ternative 3 would take
even |onger than Alternative 4 because it would rely on natural groundwater flushing of the saturated zone.
Alternative 2 may take longer for natural restoration than Alternative 3 because contaninants in the vadose
zone woul d remain and coul d provide ongoi ng sources of groundwater contam nation. Al though internediate
cleanup tinmes are expected for Alternatives 3 and 4, these alternatives involve aquifer flushing for which
tine frane estimates are difficult to make, and the cleanup duration for these alternatives may not be
substantially shorter than that for Alternative 2.

Short-termrisks to the community are not expected to be significant for any of the alternatives.

Alternative 2 would avoid short-terminpacts to the wetlands bordering Area 2 that may occur from
construction activities to inplenment the other alternatives. Short-termenvironnental inpacts are likely for
Alternatives 4, 5 and 6 because these invol ve construction of subsurface barrier walls or use of in-situ
steam stripping along the wetland boundaries. A ternative 3 would have | ess potential for inpacting the
wet | ands because the soil vapor extraction trenches could be designed to mnimze construction next to the
wet | ands.

7.5.6 Inplenentability

Alternative 2 would be the easiest to inplement since institutional controls and groundwater monitoring would
invol ve no significant technical or administrative difficulties. The renaining alternatives would require
coordination with various regul atory agencies to satisfy substantive requirements of wetlands protection
regul ations; these concerns appear to be nost inportant for Aternatives 4 through 6 because extensive
construction activities would occur along the wetland borders. Alternatives 3 through 5 involve groundwater
treatnment which would require a permt to discharge treated effluent. Alternatives 3 through 6 would al
require treatability tests or field pilot tests to verify perfornmance and establish sizing criteria for
remedi al design. Alternative 4 appears to be the nost conplex to inplenment because several different

t echnol ogi es woul d be applied. Alternative 6 could be subject to potential delays due to the specialized
equi pnent and services required for in-situ steam stripping.

7.5.7 Cost

Alternative 2 would have the |owest cost, with an estimated present worth of $0.2 mllion. The esti mated
present worth cost of the remaining alternatives ranges from$2 mllion for Alternative 3 to $9 mllion for
Alternatives 4 and 6. Alternative 5 would have an internediate cost, (present worth of $6 mllion).

7.5.8 State Acceptance

The State of Washi ngton Departnent of Ecol ogy concurs with the selected remedy for Area 2 of the NUAC
Di vi sion, Keyport Operable Unit 2. Comments received from Ecol ogy have been incorporated into this Record of
Deci si on.

7.5.9 Community Acceptance

Community acceptance was not specifically addressed as part of the evaluation of the individual alternatives
inthe FS. Rather, this criterion was assessed in the context of the preferred alternative presented to the
public in the proposed plan and the public neeting.

Based on comments received on the proposed plan during the public comment period, as summarized in Appendi x



A, the selected renedy descri bed bel ow appears to be acceptable to the comunity.
7.6 SELECTED REMEDY FOR AREA 2

Based on consideration of CERCLA requirenments, the detailed analysis of alternatives, and public conmmrents,
t he Navy, EPA, and Ecol ogy have determ ned that the nost appropriate renmedy for Area 2 is Alternative 2

whi ch consists of institutional controls and groundwater nonitoring (see Section 12.1 for rationale). The
institutional controls will be used to exclude residential use of the site and prevent construction of
donmestic wells. The nonitoring will be used to establish trends in groundwater chem cal concentrations and
determ ne when institutional controls could be discontinued.

The followi ng sections describe additional details of the selected renedy for Area 2. The descriptions,
details, and costs discussed bel ow for the selected actions are based on currently avail able data and
information. Changes may be nmade to the selected renedy as a result of new infornation devel oped during the
remedi al design process.

7.6.1 Monitoring

This section describes the principal elenents of the groundwater nonitoring that will be inplenmented for the
sel ected renedy. After this RODis signed, further details of the nmonitoring programw || be devel oped by
preparation of a sanpling and analysis plan, with input fromthe community and review and concurrence by EPA
and Ecol ogy.

The chemical s of concern in Area 2 groundwater are trichloroethene and vinyl chloride. G oundwater

contri buted an excess cancer risk of 1.3 x 10-4 (alnost entirely due to vinyl chloride) to a cunul ative
excess cancer risk of 3 x 10-4 estinmated for future residents. Both vinyl chloride and trichl oroethene were
al so detected above drinking water standards. The highest concentrati ons were those for trichl oroethene at
nonitoring well 2MM1 (24 to 36 ug/L).

Soi | vapor survey data do not indicate the presence of contam nation upgradi ent from2MN1; however, no
nmonitoring wells were sanpl ed upgradient of 2M¥1 to confirmthe absence of upgradi ent sources. For this

reason, the groundwater nonitoring programwill include installation and sanpling of two new nonitoring wells
upgradient of 2MM1. In addition, a well will be installed downgradi ent of Area 2 for investigative
purposes. These three new wells are referred to herein as "investigative wells." The |locations of these

wells will be selected with the concurrence of EPA and Ecol ogy. One round of sanples will be collected from
the investigative wells and anal yzed for VOCs. Wter table elevations will be neasured seasonally for one
year to determ ne seasonal variation. |f the water table el evation has significant seasonal variations in
the investigative wells (i.e., to the extent that the overall groundwater flow direction changes seasonal ly),
an additional sanpling round will be perforned. The investigative sanpling will be initiated within 15

nont hs of the signing of this ROD. If the sanpling results confirmexpectations (i.e., no additional
sources), no further sanpling will be done for the investigative wells. |If the sanpling results indicate an
addi tional source, the Navy will undertake further investigation, nonitoring, or action with the concurrence
of EPA and Ecol ogy.

Initially, the long-termgroundwater monitoring will consist of:

. Sanmpling of wells 2MWM1 and 2MNM 3, plus a downgradi ent well.

. Annual sanpling of the wells until the 5-year site review is perforned.

. The groundwater sanples will be analyzed for VOCs using standard EPA drinki ng water mnethods.

. Sanmpling of one or nore of the investigative wells mght be included, depending on the results

of the investigative sanpling described above.

The initial scope of the monitoring described above will be nodified as the data are coll ected and eval uat ed.
If concentrations increase or the plune expands, the need for additional wells, increased sanpling frequency,
or other actions will be evaluated. |If concentrations decrease over tinme, the sanpling frequency may be
reduced.

The long-term groundwater nmonitoring data will be used to establish contam nant trends over time and assess
whet her institutional controls restricting groundwater use can be discontinued. For this purpose, the
nmonitoring data will be conpared with federal and state drinking water standards (Table 7-8). The anal yti cal
nmet hods and details of how these eval uations are to be nade will be documented in the sanpling and anal ysis
pl an.



Table 7-8
Renedi ation CGoals for Area 2 G oundwater

MICA B
Drinking Water MCL, nug/L G eanup Level,
Cheni cal Feder al State uo/ L
Tri chl or oet hene 5 5 5a
Vi nyl chloride 2 2 0. 023b

a Thc MICA B d eanup Level for trichloroethene is the same as the MCL, because the MCL is a
sufficiently protective, health-based standard, as determ ned by the procedures described in
Ecol ogy' s gui dance nenorandum (Kraege 1993).

b This goal is below practical quantitation [imts of standard EPA anal ytical methods for
drinking water. In such cases, the MICA cl eanup standard will be based on the PQ., as
stipulated in WAC 173-340-700(6). The expected PQ., based on EPA Method 502.1. is 0.1 ug/L
(Robb 1993). Expected PQLs are not always achi eved, depending on the matrix effects of a
particul ar sanple.

Any decision to nodify the nonitoring scope or discontinue institutional controls based on the groundwater
nonitoring results will be subject to approval by EPA and Ecol ogy, with input fromthe comunity.

7.6.2 Institutional Controls

Institutional controls will be inplenented to prevent residential |and use at Area 2, restrict construction
activities, prevent construction of donmestic wells, provide for long-termnonitoring activities, and control
physi cal access to the property. The institutional controls will apply to the part of Area 2 where the
groundwat er is inpacted by VOCs above drinking water standards (i.e., MCLs and MICA B cl eanup |l evels). Based
on current data, this would include the paved area at nonitoring wells 2M¥1 and 2MM3 (i.e., the forner

Bui | di ng 957 drum storage area). The areal extent of the property subject to institutional controls will be
establ i shed with concurrence from EPA and Ecol ogy after the upgradi ent sanpling data have been obtai ned and
eval uat ed.

The followi ng institutional controls will be inplenented and naintai ned while the Navy owns the property:

. Physi cal access to the property will be controlled by continued use of existing base security
neasures, including fencing of the entire base, pass and identification procedures,
guar dhouses, and security patrols.

. Land use restrictions will be inposed to disallow residential devel opment.

. Land use restrictions will be inposed to prevent construction of wells at Area 2 for drinking
water, irrigation, or other donestic purposes.

. The physical access and | and use restrictions will be initiated by issuing a NUWWC Di vi si on,
Keyport Instruction signed by the base Commander. This instrunent will constitute orders to
base nmilitary and civilian personnel to inplenent and naintain the access controls and
restrictions. Inplenmentation of the Instruction will include incorporation of its elenents
into the facility master plan and the capital inprovenents plan.

. The Instruction will also include provisions for conducting the long-termnonitoring activities
called for in this ROD

. The Instruction will be prepared after this RODis signed. |Its content will be subject to
revi ew and approval by EPA and Ecol ogy.

In the event the Navy sells or transfers the property, per 40 C.F.R 8373.1, in accordance w th CERCLA
section 120(h) (1), the Navy will include a notice that identifies that hazardous substances were stored on
the properly and were rel eased and di sposed of on the property. This notice will identify the type and
quantity of such hazardous substance and the time at which such storage, rel ease, and di sposal took pl ace.
This notification will occur even if the property is transferred to another federal agency.

In addition, per CERCLA section 120(h)(3) the deed will contain specified information regarding the hazardous
substances and a covenant warranting that:



1. Al remedial action necessary to protect human health and the environnent with respect to any such
subst ance remai ning on the property has been taken before the date of such transfer and,

2. Any additional renedial action found to be necessary after the date of such transfer will be conducted
by the United States. Wen the Departnment of the Navy reports property as excess to the Genera
Services Administration (GSA), it is responsible for inform ng GSA of all inherent hazards and for the

expense and supervi sion of decontami nation of the property (41 C F.R 88101-47.401-4).

The remedi al actions necessary to protect human health and the environnent at Area 2 are the follow ng
institutional controls, which will be inplenented when the Navy transfers the property to a future owner:

. Restrictive covenants on the property will be recorded with the county register of deeds that
are binding on the owner's successors and assignees, and that place limting conditions on
property conveyance, restrict |and use, and require naintenance of physical access controls.

. The restrictive covenants for land use will disallowresidential |and use and control digging
mai nt enance, and construction activities at Area 2.

. The restrictive covenants for land use will prevent construction of wells at Area 2 for
donestic and agricul tural purposes.

. The restrictive covenants will require the owner to inplenment and mai ntai n physical access
control s equivalent to existing base security neasures, which may be satisfied by fencing Area
2 and posting signs.

. Conveyance of the property will be subject to the conditions and obligations of this ROD,
including long-termmonitoring. The property restrictive covenants will require notification
to environmental regul atory agencies (EPA, Ecology, or their designees) of any intent to
transfer interest in the property, nmodify its |and use, or inplement construction activity, and
requi re agency approvals for such actions.

. The location of Area 2 and survey bench marks will be recorded with the county register of
deeds. The extent of the property subject to restrictive covenants will al so be recorded

7.6.3 Cost

The estimated life cycle cost of the selected renedial actions for Area 2 is shown on Table 7-9, based on a
life cycle of 30 years and a net discount factor of 5 percent. Table 7-9 provides a breakdown of the major
capital, operating, and naintenance cost itens that contribute to the overall life cycle cost.

8.0 SUMVARY OF | NVESTI GATI ON FOR AREA 3

This section presents a summary of the RI/FS for Area 3

8.1 SUWARY COF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics, including a discussion of the geol ogi ¢ and
hydr ol ogi c characteristics and the nature and extent of contam nants.

8.1.1 Site Description

The Gto Fuel Leak Area is |located between Buildings 106 and 499 adjacent to the shallow | agoon (Figure 8-1).
Oto fuel is a torpedo propellant conposed of three ingredients: PGN, di-n-butyl sebacate, and

2-ni trodi phenyl am ne. Torpedo fuel testing is conducted in Building 106, including use of Gtto fuel. Two
Gto fuel wastewater drainlines exist beneath the ground at Area 3; these formerly connected Buil ding 106
with a 1,000 gallon sunp (currently inactive) and now connect to an active sunp |ocated south of Building
499.

Wast ewat er that accunulated in the forner sunp was periodically punped out into portable tanks for
treatnent/di sposal away from Area 3. Periodic punpouts are also practiced for the currently active sunp.

The fornmer sunp has been inactive since 1984 when it was di scovered to be | eaking wastewater into the ground.
Previously (in the late 1960s), a separate |eak had been discovered in the drainline between Buil ding 106 and
the former sunp. These known | eaks, plus possible incidental spillage near the sunps from punpout

activities, are the sources of suspected contam nation at Area 3 (SCS Engi neers 1984, Sweet-Edwards 1985).



Table 7-9
Esti mated Costs for Selected Renedial Actions, Area 2

A CAPI TAL CCSTS Estimated Cost, $
DI RECT CAPI TAL COSTS:
Monitoring Wlls 12, 000
| NDI RECT CAPI TAL COSTS:
Engi neering, legal, admnistration (20% of direct costs) 2,400
Contractor overhead and profit (25% of direct costs) 3,000
SUBTOTAL, | NDI RECT CCSTS: 5, 400
TOTAL PRQIECT CAPI TAL COST:
Total direct and indirect capital costs 17, 400
Cont i ngency (30% 5, 200
SUBTOTAL, PRQJECT CAPI TAL COSTS 22, 600
B. COPERATI NG & MAI NTENANCE COSTS Annual Cost, $/yr
Moni toring, Years 1-3 62, 300
Moni toring, After 3 yrs 31, 100
Vel | Maint enance 700
C. LIFE CYCLE COST (30 years at 5% net discount rate) Present Value, $
Present Value of Project Capital Cost 22,600
Present Val ue of &M Cost 220, 000
TOTAL PRESENT WORTH: 242, 600

Note: The costs shown above were based on FS assunptions.

<I M5 SCR 1094085L>

The immediate vicinity of the sunp areas is generally flat and grassy, with dense foliage al ong the nearby
shoreline. The 17-acre shallow | agoon is approxinately 30 feet south of the forner sunp. The shall ow | agoon
is separated fromLiberty Bay by a causeway along its eastern edge; the causeway danpens and mni m zes tidal
influences and currents in the |agoon (Figure 8-2).

8.1.2 CGeology and Hydrol ogy

Fi ve geologic units were identified above the dover Park unit at Area 3. Figures 8-3 and 8-4 present

geol ogi c cross sections. The depth to the water table at Area 3 is 5 to 7 feet. Two water-bearing zones have
tentatively been identified at Area 3 above the O over Park aquitard. The upper shallow (water table)
aquifer is present within geologic Units 3B and 3D. Unit 3B consists of wet to noist organic-rich silt and
clay. The nost permeabl e and coarse-grained portion of this aquifer is the sand-rich Unit 3D. Al of the
nmonitoring wells at Area 3 are conpleted in this unit. Unit 3F corresponds to the |ower, partially confined
aquifer; it is hydraulically connected to the upper aquifer at the easternnost part of the Area. Under nost
of Area 3, and especially the portion of concern (west of MAB-4), till of Unit 3E forns a very tight aquitard
separating the water-bearing zones of Units 3D and 3F. Unit 3E is expected to greatly retard the downward
flow of water.

Wat er el evations show that groundwater in the western portion of Area 3 flows southwestward toward the marsh
area and the sewage punp station instead of toward the | agoon (Figure 8-5). Water in the |agoon al so appears
to locally recharge groundwater toward the marsh area and punp station. The punp station wet well extends to
about 10 feet bgs, which is below the water table, and the punp periodically turns on. Therefore, any
potential groundwater |eakage into the wet well through cracked concrete or connecting pipe joints could
affect the groundwater flow direction in Area 3. The average horizontal groundwater gradient at Area 3 is
0.025. The calculated linear velocity ranges from1ll to 95 ft/yr, averaging 33 ft/yr.

<I M5 SCR 1094085M>
<I M5 SCR 1094085N>
<I M5 SCR 1094085C>
<I M5 SCR 1094085P>

8.1.3 Nature and Extent of Contam nants

Medi a sanpled at terrestrial Area 3 during the R include soil and groundwater. Media sanpled in the shallow
| agoon include narine surface water, marine sedinent, and narine shellfish/fish tissue. The nature and
extent discussion considers only those chemicals that are major contributors to human health or ecol ogical
risk, or that exceed one or nore ARARs. These chem cals are considered to be chem cals of concern and are



listed in Table 8-1 with a summary of results. However, no chenicals fromterrestrial Area 3 surpass these
criteria, although sonme in the |agoon do. In addition, PGN is discussed because of nature and extent
concerns and because it was the target chenical. As discussed in Section 6.3.5, other Gtto fuel conpounds
and breakdown products were al so anal yzed, however, |aboratory conplexities did not allow the reporting of
nmeani ngful results for these ancillary conpounds.

. Soi |

PGDN was identified at up to 0.18 ng/kg in sanples near the two Oto fuel sunps. The probable source of
surface soil detections is incidental spillage of to fuel from sunp punpout or other ongoi ng operations.
The likely source for subsurface detections (down to 16 ft bgs) is | eakage fromthe inactive sunp or pipes
leading to it fromBuilding 106.

o G oundwat er

PGDN was identified at up to 3.9 ug/L in sanples near the inactive to fuel sunp. The likely source of
these detections is | eakage fromthis sunp or pipes leading to it fromBuilding 106. Concentrations detected
in groundwater and soil are several orders of nmagnitude | ower than those neasured in an earlier study
(Sweet - Edwar ds 1985). D sappearance is probably due to: 1) source control (i.e., |eaks were stopped years
ago), 2) flushing of PCDN out of the aquifer by groundwater flow and di scharge to the shall ow | agoon, and 3)
attenuation by natural degradati on processes.

. Mari ne Surface Water

In the shallow | agoon, thallium exceeded MICA Method B surface water criteria. However, it was detected at
the quantitation limt at an estinmated concentration ("J" flagged) in only one of seven sanples fromthe sane
sanpl e station. Al though PGDN did not exceed any criteria, it was detected in all nine sanples at relatively
| ow concentrations (up to 0.11 ug/L).

. Mari ne Sedi nent

In the shall ow | agoon, two organi c conpounds (bis[2-ethyl hexyl]phthal ate and phenol) were identified above
Washi ngton State Sedi nent Managenent Standards. The phthal ate ester was above this standard in 8 of 32

sanpl es, and phenol exceeded it in only one sanple near Area 3. These chemcals are readily bi odegraded and
are widespread in the marine environnent of Puget Sound (PSEP 1991, URS 1993a). PGDN was not detected in any
sedi ment sanpl e.

. Mari ne Shel | fish/Fish Tissue
In the shall ow | agoon, no chem cals exceeded ARARS or were major contributors to human health or ecol ogical

risk. Although PGDN did not exceed any criteria, it was detected in one of tw tissue sanples at a | ow
concentration (0.00041 ng/kg).



Table 8-1

Area 3 - Major Risk Contributors and ARAR- Exceedi ng Chenical s

Nunber of
Nunber Det ecti ons
of Above Backgr ound
Chemi cal Sanpl es Backgr ound Concentration

MARI NE WATER - SHALLOW LAGOON
I norgani ¢ Chem cal s (1g/L)
Thal i um 7 1 33 U
MARI NE SEDI MENT - SHALLOW LAGOON (<10 cm)
Semivol atil e Organi ¢ Conpounds (ng/kg)
bi s(2- Et hyl hexyl ) pht hal ate 19 8 NV
MARI NE SEDI MENT - SHALLOW LAGOON (=10 cm)
Sem vol atil e Organi c Conmpounds (ngy/kg)
bi s(2- Et hyl hexyl ) pht hal ate 13 5 NV
Phenol 14 1 NV
NV = No Val ue
U = Not Detected at that concentration
ARAR = applicable or relevant and appropriate requiremnent
Not e: Maj or risk contributors identified as foll ows:

Human Heal th: Chemical contributes at least 1 x 10-5 excess cancer risk or 0.1 hazard quotient to conbined RVE risk for
scenarios with unacceptable risk, as evaluated in Hunan Health Ri sk Assessnent.
Ecological: ldentified in Ecological R sk Assessnment as a risk driver.

Range of Detects
Above Background

M ni num

33

0.90

Maxi mum

33

4.

cw

2

QO -

Maj or R sk Contri but or

Human
Heal t h

Ecol ogi cal

Exceeds
ARAR



8.2 SUWKARY COF SITE R SKS
The follow ng sections sumrari ze human heal th and ecol ogi cal risks.

8.2.1 Human Health R sks

This section presents a summary of contaninant identification, exposure assessnent, toxicity assessnent, and
ri sk characterization for Area 3.

. Initial Contam nant ldentification

As a result of the prelimnary risk-based screening conducted for Area 3 sanples, the followi ng are judged to
be human health risk COPCs:

> Soil: PGDN
> G oundwat er: PCGDN
. Exposur e Assessnent

Primary sources of contam nation are | eakage froman Qto fuel pipeline and underground sunp. Soil and
groundwat er contam nati on have occurred as a result of these activities.

Al t hough the sources identified above are subsurface, PCDN was detected in surface soil at Area 3. Current
industrial workers as well as future workers and residents may be exposed to Gto fuel in soil via incidental
i ngestion and dermal contact.

Qto fuel in soil could be transported by particulates to the surrounding air. In a future residential
scenari o, nost of the ground surface would be covered with pavenent (streets, sidewal ks), houses, or
plantings (lawn, shrubs). However, to be conservative, risks to future residents fromfugitive dust

em ssions are evaluated in this risk assessnent. Because of the prinarily subsurface nature of contanination
at this site, surface runoff and particulate transport are expected to be m nor exposure pathways.
Infiltration to groundwater and subsequent groundwater nigration could transport to fuel conpounds to the
shal | ow | agoon. Future residents are assuned to use shall ow groundwater at Area 3 as a drinking water
source, and therefore nmay be exposed to Oto fuel in groundwater.

Oto fuel was detected in shallow | agoon surface water, indicating possible transport fromArea 3
groundwater. Future visitors and Area 3 residents nay be exposed to to fuel while swming in the shallow
| agoon (ingestion, dermal contact), or playing along the shoreline (incidental ingestion, dermal contact).

No fish/shellfish ingestion pathway is postul ated for the shall ow | agoon because no edi bl e-size fish, crabs,
or other organisns were found during a biol ogical survey of the |agoon conducted during the R. A small
popul ati on of nussels found during the survey exist only on the concrete substrate along the northern shore
of the | agoon near the causeway, and this small, restricted popul ati on woul d not provide a significant or
sust ai nabl e shel | fi sh gathering area.

. Ri sk Characterization

The toxic effects of PGDN on the representative receptor popul ation (as discussed in Section 6.1.3) were
conbined with the results of the exposure assessment to arrive at the risk characterization. Tables 8-2 and
8-3 summarize the risk characterization results for Area 3.

Current Land Use. PGDN is the only chem cal of potential concern for current scenarios at Area 3. Risk to
current workers at Area 3 from PGDN have not been quantified because of the lack of an RFD for this conpound;
however, they woul d be expected to be | ess than those calculated for the future residential scenario,

di scussed bel ow.

Future Land Use. Excess cancer risks (RVE) for future residents and future visitors to Area 3 are 4 x 10-6.
Excess cancer risks to future workers are within or bel ow EPA's target risk range. Noncancer risks to future
residents, visitors, and workers are bel ow EPA's target risk level. However, risks from exposure to PGDN are
not included in this table because of the lack of an RFD for PGDN. A surrogate RfD has been cal cul ated for
PGDN by URS Consultants, Inc. (see Appendi x F of the Human Health Ri sk Assessnent [URS 1993c]). This RIDis
highly uncertain and is not verified by EPA, and therefore the noncancer risks associated with PCDN were

eval uated separately. Table 8-4 shows the PGDN risk quantification results for the future residential
scenario at Area 3. The RVE HQ for ingestion of chemicals in drinking water is 1, while the RVE H for
ingestion of chemicals in soil is 0.005. These noncancer risk results do not exceed target |evels. on these
results, it is concluded that PGDN does not pose a significant noncancer risk at Area 3.



Tabl e 8-2
Summary of Risk Results-a
Area 3 - Current Land Use

Cancer Ri sk Hazard | ndex
Pat hway RMVE Aver age RMVE Aver age
Current Wrkers
I nhal ati on of airborne chemicals - particul ates - - - -
I ngestion of chemcals in soil - - - -
I ngestion of chemicals in drinking water (deep aquifer) - - 0. 04 0.04
TOTAL - - 0.04 0.04

a Risks presented are exclusive of PGDN. Because of uncertainty in RID, risk associated with PCDN are presented separately in

Tabl e 8-4.
Tabl e 8-3
Summary of Risk Results-a
Area 3 - Future Land Use
Cancer Ri sk Hazard | ndex
Pat hway RMVE Aver age RMVE Aver age
Future Residents
I ngestion of chemcals in drinking water (shallow aquifer) - - - -
I ngestion of chemcals in soil - - - -
I nhal ati on of airborne chenmicals - particul ates - - - -
I ngestion of chemicals in surface water while sw nmng (I agoon) - - 1E-6 8E-7
I ngestion of chemcals in marine sedinent (|agoon) 4E-6 2E-7 0. 02 0. 003
TOTAL 4E- 6 2E-7 0. 02 0. 003
Fut ure Wrkers
I nhal ati on of airborne chemicals - particul ates - - - -
I ngestion of chemcals in soil - - - -
I ngestion of chemcals in drinking water (deep aquifer) - - 0.04 0.04
TOTAL - - 0.04 0.04
Future Visitors
I ngestion of chemcals in surface water while swi nmng (| agoon) - - 1E-6 8E-7
I ngestion of chemcals in marine sedinent (|agoon) 4E-6 2E-7 0. 02 0. 003
TOTAL 4E- 6 2E-7 0.02 0. 003

a Risks presented are exclusive of PGDN. Because of uncertainty in RID, risk associated with PGDN are presented separately in
Tabl e 8-4.

Note on scientific notation: Throughout this and simlar tables scientific notation is used to express very small nunbers. An
exanpl e of scientific notation is "2E-5". This is a shorthand way of witing "2 x 10-5" which is itself a shorthand way of
expressing the fraction 2/100,000 or "0.00002."

In terms of cancer risk, "2E-5" means "two additional chances in one hundred thousand.” Simlarly, the scientific expression
"3E-4" neans "three additional chances in ten thousand."



Table 8-4
Noncancer Risks for PGN at Area 3
Future Residential Scenario

Exposur e Pat hway RVE HI Aver age HI
I ngestion of chemcals in drinking water 1 0.3
I ngestion of chemicals in soil 0. 005 0. 001
I nhal ati on of airborne chemicals - particul ates 1E- 07 8E- 08
I ngestion of chemcals in surface water while swi nmng (| agoon) 7E- 05 5E- 05

Note on scientific notation: Throughout this and simlar tables scientific notation is used to

express very snmall nunbers. An exanple of scientific notationis "2E-5". This is a shorthand
way of witing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100, 000
or "0.00002."

In terms of cancer risk, "2E-5" neans "two additional chances in one hundred thousand."
Simlarly, the scientific expression "3E-4" neans "three additional chances in ten thousand."

8.2.2 Ecological Risks

. Initial Contam nant Ildentification

As a result of the initial ecological risk screening conducted for Area 3 sanples, the follow ng are judged
to be ecol ogical risk COPCs:

> Soil: PGDN

> Surface water in the shallow lagoon: dicanba, 2,4-D, and PGDN

> Sedi nent in the shall ow | agoon: none

> Shel | fish and fish tissue in the shallow | agoon: copper and PGDN
. Exposure Assessnent

Area 3 is located in a noderately industrialized portion of the facility. The area surrounding the Gto fue
sunp leak is generally grassy. Garter snakes were commonly observed in the grassy area. Canada geese
(Branta canadensis) also feed in this area. A dense stand of shrubs and i mmature trees occupi es the southern
edge of the site and the shallow | agoon is | ocated approxi mately 20 feet downsl ope.

Plants, soil invertebrates, and Canada geese are consi dered nmost exposed to the COPCs. Canada geese may be
exposed to COPCs via ingestion of grasses, soil, and surface water

Because of potential Qto fuel contam nation in subsurface soils and groundwater, the nearby shall ow | agoon
was eval uated as a likely area for potential marine biotic exposures. The shallow | agoon has approxi mately
17 acres of surface area.

Since COPCs were detected nost frequently in the sedinents, species living in close association with the
sedinents are likely to experience the greatest exposure. Conmmon benthic invertebrates of the |agoon are
clams including Macoma spp., spionid and capitellid pol ychaetes, and corophid and ganmari d anphi pods. Small,
dense beds of nussels (Mtilus edulis) are present at the northeast end of the |agoon near the connection to
Li berty Bay. Planktonic invertebrates present include harpacticoid copepods.

Fi sh seine surveys of the shallow | agoon were conducted in June 1991 to identify potential receptors and

eval uat e speci es abundance. Results of four seine traws indicate a relatively diverse fish coomunity in the
lagoon. QO her observations during the June 1991 fish seine survey suggest that the | agoon probably serves as
a nursery area for small fish species, such as three-spine stickleback and bay goby. Denersal fish species
that feed primarily on benthic invertebrates include the Pacific staghorn scul pin (Leptocottus armatus) and
speckl ed sanddab. Water-col um-feedi ng species include surfsnelt, Pacific herring, three-spine stickleback
and bay goby.

The I agoon al so supports a diversity of waterfow and shorebirds. Omivorous waterfow include the nallard
and Canada goose. More carnivorous birds are the bufflehead, common gol deneye (Bucephal a cl angul a),
cormorant (Phal acrocorax spp.), and great blue heron (Ardea herodius). Bald eagles (Haliaeetus

| eucocephal us) and ospreys (Pandi on haliaetus) have been seen in the | agoon area on occasi on



Vegetati on of the |agoon includes attached al gae such as Uva sp. and Enteronorpha sp., and energents such as
bul I rush (Scipus sp.).

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.2.3) were
conbined with the results of the exposure assessment to arrive at the risk characterization. The ecol ogica
ri sk assessnent concluded that direct exposures to environnental nedia and the ingestion of prey species

|l ower on the food chain do not pose significant risks to terrestrial or narine organisns at Area 3.

8.3 NEED FOR REMEDI AL ACTI ON

No significant human health or ecol ogical risks were identified for exposure to chemicals at Area 3. In
addi ti on, no exceedences of ARARs were found. Based on consideration of CERCLA requirenents, the baseline
ri sk assessnment, and public comrents, the Navy, EPA, and Ecol ogy have determ ned that the nost appropriate
remedy for Area 3 is no action. The evaluation of risks associated with Area 3 showed that no renedi a
actions are necessary for this portion of QU 2 to ensure adequate protection of human health and the

envi ronnent .

Community acceptance was assessed in the context of the preferred alternative presented to the public in the
proposed plan and the public meeting. Based on comments received on the proposed plan during the public
comrent period, as summarized in Appendix A the preferred alternative of no action appears to be acceptable
to the community.

It is not necessary to include Area 3 in the 5-year review of QU 2

9.0 SUMVARY OF | NVESTI GATI ON FOR AREA 5

This section presents a summary of the RI/FS for Area 5.

9.1 SUWARY COF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics, including a discussion of the geol ogi ¢ and
hydr ol ogi c characteristics and the nature and extent of contam nants.

9.1.1 Site Description

Area 5 is a fornmer sludge di sposal area of approximately 0.4 acre, which lies near the northern shoreline of
NUC Divi sion, Keyport (Figure 9-1). The western half of the Area is covered by an asphalt parking | ot while
the remainder is a grassy hillslope where a snall recreational area (exercise station) is located. A snall
picnic area consisting of several tables lies just south of Area 5. The Area is approxi mately 150 feet from
Li berty Bay.

The sl udges reportedly disposed at Area 5 originated fromthe sludge drying operations of the donmestic and
industrial wastewater biological treatnment plant fornerly |located near Building 180. Mtals that may be
adsorbed in these biol ogical sludges constitute the nain chem cals suspected to be present at Area 5 (SCS
Engi neers 1984).
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9.1.2 CGeology and Hydrol ogy

Three geologic units were identified above the Cover Park unit at Area 5. Figure 9-2 presents a geol ogic
cross section. The uppernost unit (Unit 5A) at Area 5 consists of 4 feet of silt, sand, and gravel fill; no
conspi cuous sludge material was identified in this unit. This fill unit appears to pinch out toward the
south. Belowthe fill is till, conprising about 45 feet of very dense, fine-sandy silt, with little grave
(Unit 5E Vashon till). Underlying this till is nore than 18 feet of very dense, fine to coarse sand with
trace gravel (Unit 5F). The uppernost water-bearing zone at Area 5is Unit 5F, the top of which is about 50
feet bgs and -40 feet nmean sea level (MSL). This aquifer is confined by Unit 5E which acts as an aquitard.

9.1.3 Nature and Extent of Contam nants

Medi a sanpled at Area 5 during the R include surface and subsurface soil. The nature and extent discussion
does not consider any chenmicals or include any tabl es because there are no chem cals of concern



. Soi

No chemicals were identified that exceeded MICA Method B or were najor contributors to human health or
ecol ogi cal risks.

. G oundwat er

No groundwat er sanples were collected at Area 5. It had been planned to install a shallow nonitoring well at
Area 5 during the RI; however, no well was installed because till, which acts as a confining |ayer, was
encountered during drilling at an unexpectedly shallow depth (4 feet bgs).

As described in Section 9.1.2, a 45 foot thick till unit was encountered in a pre-R well (well 5MM8; SCS
Engi neers 1987) | ocated approxi mately 75 feet north of Area 8. The till unit, described as nedium gray, very

dense, silt and fine sand with a trace of fine gravel, was encountered between 7 and 51 feet bgs at this
wel | .
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9.2 SUWARY CF SITE RI SKS
The follow ng sections sumrari ze human heal th and ecol ogi cal risks.

9.2.1 Human Health R sks

This section presents a summary of contami nant identification, exposure assessnent, toxicity assessnent, and
risk characterization for Area.

. Initial Contam nant Ildentification

As a result of the prelimnary risk-based screening conducted for Area 5 sanples, the follow ng were judged
to be human health risk COPCs:

> Soil: chromum |ead, nercury
. Exposur e Assessnent

Hazar dous constituents (prinmarily metals) in wastewater treatnent plant sludges spread on the ground surface
at this area nay have | eached and percol ated/infiltrated into surface and subsurface soils. Site workers and
future residents could be exposed to cadmiumand lead in soils by incidental ingestion as well as through
dermal contact.

Half of Area 5 is paved; the other half is covered with grass. Therefore, particulate transport via fugitive
dust emi ssions is considered very unlikely. Future construction of industrial facilities at this location
coul d expose construction workers to particulates in air.

In a future residential scenario, nost of the ground surface would be covered with pavenment (streets,
si dewal ks), houses, or plantings (law, shrubs). However, to be conservative, risks to future residents from
fugitive dusts em ssions were evaluated in the risk assessnent.

Metals in surface soil could also be carried via surface runoff to Liberty Bay, where they could subsequently
be deposited in narine sedinment or ingested by marine biota. Future visitors and residents coul d be exposed
to netals while swimming in Liberty Bay (ingestion and dermal contact), playing in the intertidal zone
(ingestion of narine sedinent, dernal contact), or fishing/shellfishing. Liberty Bay exposure pathways are
di scussed further in Section 11.2.1

COPCs coul d be transported by infiltration and percol ation to groundwater beneath Area 5, and future
residents could ingest themin drinking water. This pathway is not expected to be significant, however. No
shal | ow groundwat er was encountered beneath Area 5; drinking water wells installed in this area would have to

be installed belowthe till and would nost |ikely be screened below the dover Park unit (e.g., in the deep
aqui fer).
. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.1.3) were
conbined with the results of the exposure assessment to arrive at the risk characterization. Tables 9-1 and
9-2 summarize the risk characterization results for Area 5.



Current Land Use. Cancer and noncancer risks to current workers at Area 5 are within or below EPA s target
risk range. No current residential or recreational exposure scenari os have been postulated for Area 5

Future Land Use. Excess Cancer risks (RVE) for future residents and future visitors to Area 5 are 2 x 10-5.
These risks are a result of the shellfish ingestion pathway for pentachl orophenol (1 x 10-5), arsenic (3 x
10-6), and bis(2-ethyl hexyl)phthalate (2 x 10-6) in Liberty Bay. Excess cancer risks to future workers are
within or below EPA's target risk range. Noncancer risks to future residents, visitors, and workers are

bel ow EPA's target risk |evel

9.2.2 Ecological R sks

. Cont am nant ldentification

As a result of the initial ecological risk screening conducted for Area 5 sanples, the follow ng are judged
to be ecol ogical risk COPCs:

> Soil: lead
. Exposur e Assessnent

Area 5 is located in an industrialized portion of the facility, with approxinmately 0.2 acres of |andscaped
grassy hillside available for terrestrial wildlife exposure. The entire area is bordered by parking |lots and
roadways. Terrestrial receptors may include grasses, invertebrates, small mammal s (al though none were
observed during the RI), occasionally visiting passerine-type birds, and Canada geese. G asses, SOi
invertebrates, and Canada geese are consi dered nost exposed to the COPCs. Canada geese may be exposed to
COPCs via ingestion of grasses and soi l

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.2.3) were
conbined with the results of the exposure assessment to arrive at the risk characterization. The ecol ogica
ri sk assessnment concluded that direct exposures to soil and the ingestion of prey species |ower on the food
chain do not pose significant risks to terrestrial organisns at Area 5.

9.3 NEED FOR REMEDI AL ACTI ON

No significant hunman health or ecol ogical risks were identified for exposure to chemcals at Area 5. In
addi tion, no exceedances of state cleanup standards (MICA) were found. Therefore no renedial actions appear
to be warranted for this Area, and no renedial alternatives were considered. However, sone uncertainty
remai ns because downgradi ent groundwat er has not been sanpled. No groundwater sanples were taken during the
R at Area 5 because no source of contam nation was identified and the stratigraphy and hydrogeol ogi c
conditions were not conducive to collecting a sanple at the Area

Based on consideration of CERCLA requirenments, the baseline risk assessnment, and public coments, the Navy,
EPA, and Ecol ogy have determined that the nost appropriate renmedy for Area 5 is no action. The eval uation of
ri sks associated with Area 5 showed that no renedial actions are necessary for this portion of QU 2 to ensure
adequat e protection of human health and the environment.

Confirmatory sanpling will be conducted to confirmthe absence of significant risks for Area 5 and verify
that a no-action conclusion is appropriate. The confirmatory sanpling will be done in response to a request
by Ecology that further attenpts should be nade to sanple groundwater at Area 5. Accordingly, an existing
nonitoring well near the site (M¥8) will be sanpled (Figure 9-1).

Community acceptance was assessed in the context of the preferred alternative presented to the public in the
proposed plan and the public meeting. Based on comments received on the proposed plan during the public
comrent period, as summarized in Appendix A the preferred alternative (limted groundwater sanpling to
confirmno action) appears to be acceptable to the comunity.

If the groundwater sanpling confirms that a no-action decision is appropriate, it will not be necessary to
include Area 5 in the 5-year review of QU 2.



Pat hway

Current Workers
I ngestion of chemcals

I ngestion of chemcals in drinking water (deep aquifer)

TOTAL

Pat hway

Fut ure Residents

I ngestion of chemicals
I nhal ati on of airborne
I ngestion of chemcals
I ngestion of chemcals
I ngestion of chemcals
I ngestion of chemicals
TOTAL

Future Wrkers

I nhal ati on of airborne
I ngestion of chemicals
I ngestion of chemcals
TOTAL

Future Visitors

I ngestion of chemicals
I ngestion of chemicals
I ngestion of chemicals
TOTAL

Note on scientific notation:
exanpl e of scientific notation is "2E-5".

Table 9-1
Summary of Ri sk
Area 5 - Current

in soil

Table 9-2
Sunmary of Risk
Area 5 - Future

in soil

Resul ts
Land Use

Resul ts
Land Use

chemicals - particul ates

i n homegrown produce

in surface water while swinmng (Liberty Bay)
in marine sediment (Liberty Bay)

in fish/shellfish (Liberty Bay)

chenicals - particul ates

in soil

in drinking water (deep aquifer)

in surface water while swinmng (Liberty Bay)
in marine sediment (Liberty Bay)

in fish/shellfish (Liberty Bay)

expressing the fraction 2/100,000 or "0.00002."

In terms of cancer risk,
"3E-4" means "three additional

"2E-5" nmeans "two additi onal
chances in ten thousand."

chances in one hundred thousand."

Cancer Ri sk
RMVE Aver age
Cancer Risk
RMVE Aver age
1E-9 3E-10
2E-5 6E-7
2E-5 6E-7
4E- 10 1E-10
4E- 10 1E-10
2E-5 6E-7
2E-5 6E-7

Simlarly,

0. 003
0.04
0.04

4E-9
0. 003
0.04
0.04

Hazard | ndex
Aver age

0. 003
0.04
0.04

Hazard | ndex
Aver age

0. 006
8E-9
0. 005
2E-6

0. 006
0.02

3E-9
0. 003
0.04
0.04

Throughout this and simlar tables scientific notation is used to express very snmall nunbers.
This is a shorthand way of witing "2 x 10-5" which is itself a shorthand way of

the scientific expression

An



10. 0 SUMVARY OF | NVESTI GATI ON FOR AREA 8
This session presents a summary of the RI/FS for Area 8.
10.1 SUWARY COF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics, including a discussion of the geol ogi ¢ and
hydr ol ogi c characteristics and the nature and extent of contam nants.

10.1.1 Site Description

Area 8 occupies about 1 acre on the eastern portion of NUAC D vision, Keyport surrounding the plating shop
(Building 72 in Figure 10-1). This Area was included in the RI/FS because of the follow ng historica
rel eases:

. Chromate spill: In the 1970s, chromate plating solution (estinated total of up to 75 pounds of
chromate salts) was accidentally spilled just east of Building 72 and washed into nearby storm
sewers, which then discharged the solution into Liberty Bay. SCS Engi neers (1984) concl uded
that because the spill area was paved, no residual contam nation was expected

. Uility trench: In early 1988, it was discovered that plating wastes fromBuilding 72 were
accidental ly discharging into a concrete utility trench along the western side of the plating
shop. The trench extends southward across a concrete paved area and Hunnicutt Road to the top
of the riprap seawal |l adjacent to Pier 1 on Liberty Bay. It is possible that plating wastes
mgrated through joints or cracks in the utility trench into the adjacent soil. The trench was
cleaned and all trench sludge was renoved in February 1988. The source of the discharges from
Building 72 was elimnated at that tine (Hrsch, 29 February 1988, personal conmunication).

. Q1| release: In 1987, subsurface petrol eum hydrocarbons were di scovered in a geotechnica
bori ng before construction of Building 1019. An underground concrete vault |ocated beneath
Bui | di ng 181, which historically was used to store diesel and Bunker fuel oil, was suspected as

t he source of these conpounds

Prior to actual construction of Building 1019, field investigations were conducted to assess the nature and
extent of these hydrocarbons, resulting in the renoval and off-site disposal of oil, groundwater, and soi
froman observation test pit (R edel Environmental Services 1988, SCS Engi neers 1987).
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In addition to these historical releases, the Navy discovered in 1991 (during the course of building and

equi pnent renovation) that chromc acid had been seeping through the concrete floor of the chrome roomin the
eastern end of the plating shop. In addition, other plating solutions, especially cadmium were found at the
tine to be seeping through the floor in other parts of the shop. These findings led to the initiation of a
series of field investigations to characterize these and other possible chem cal sources (e.g., waste sunps)
and to develop a corrective action programto upgrade the plating shop to elimnate and control such rel eases
(Hart Crowser 1991). Contam nated vadose zone soil on the east side of Building 72 (down to a few feet deep)
was renoved in May 1992, along with sunps, pipelines, and a drainage trench (Hart Crowser 1992) (Figure
10-1). This action resulted fromidentification of chrom umcontamnation in soil and groundwater and the

di scovery of | eaking sunps.

Area 8 is located in a heavily industrialized part of NUW Division, Keyport and is bordered by Liberty Bay
to the south and east (see Figure 10-1). The Area is virtually flat and al nost entirely paved (concrete up
to 10 inches thick) or covered by buildings. Stormmater drains into stone sewers, which discharge into
Liberty Bay. An industrial pier (pier 1) extends fromthe eastern side of Area 8 into Liberty Bay. In
addition to the plating shop, current |and use at Area 8 includes the follow ng

. Bui | ding 1019 is used for plating and phot oet chi ng.
. Bui | di ng 804 was used as an underground concrete fuel storage vault. The top of the vault was
renoved, and it now serves as a containment structure and foundation for two steel diesel fue

st orage tanks.

. Building 181 is used to store plating chemcals. It is |ocated above another concrete
underground vault imrediately north of the Building 804 vault discussed above



Q her buildings adjacent to Area 8 include the foll ow ng:

. Building 82 is a large office building with a restricted area used for work on torpedoes.
. Building 85 is a desalination/restoration unit and includes a battery refurbishing area.
. Building 98 is restricted and is used for soldering circuit parts.

10.1.2 CGeol ogy and Hydrol ogy

Five geologic units were identified at Area 8. Because the near-surface lithologies at Area 8 are very
honmogeneous, a detailed cross section is not presented. Figure 10-2 presents a site-w de geol ogic cross
section which includes Area 8. Unit 8Ais about 3 to 13 feet thick and consists primarily of silty, gravelly
sand fill. Unit 8F (Vashon advance outwash) and Unit 81 (Qg3 unit) conbined are about 165 feet thick and
consi st of dense, sand, gravel, and some silt. Units 8F and 8| are saturated and nake up the shall ow
unconfined aquifer at Area 8. Unit 8J (Cover Park unit) is only about 16 feet thick in well MM-15 and
consists of sandy clay and silt with sone gravel. This unit appears to have been eroded into a | arge channel
which was filled by Units 8F and 8/. Unit 8J forns the aquitard bel ow the shallow aquifer at Area 8,

al though sone silt-rich layers in Units 8F and 81 would retard vertical flow Unit 8K (Q4 unit) forms a
sand and gravel aquifer below the dover Park unit, but was not investigated in detail in the R.

A vertical head difference of 3 to 4 feet exists between the bottom and upper portions of the shallow

aqui fer, indicating a significant upward vertical gradient. Net horizontal groundwater flow in the shallow
aqui fer, based on wells screened near the water table, is eastward toward Liberty Bay, although high tide
causes a tenporary flow reversal (Figure 10-3). The average (net) groundwater gradient is 0.02 toward the
bay. The calculated linear flow velocity ranges fromapproxinmately 9 to 5,200 ft/yr, averaging 470 ft/yr.

10.1.3 Nature und Extent of Contam nants

Medi a sanpled at Area 8 during the R include subsurface soil and groundwater, including seeps and pi ezoneter
wat er at the adjacent beach. The nature and extent discussion considers only those chem cals that are najor
contributors to human health or ecol ogical risks, or that exceed one or nore ARARs. These chemicals are
considered to be chemcals of concern and are listed in Table 10-1 with a summary of results.

. Soi |

Arseni ¢ and cadm umin subsurface soil were identified as major contributors to hunan health risk and
exceeded MICA Method B | evel s. Al though not exceeding MICA | evel s or risk-based concentrations, six VOCs
were al so detected in soil. These VOCs were al so detected in groundwater, as discussed below. The source of
the inorganic chemcals detected at Area 8 is believed to be netal plating activities associated with
Building 72. Cadm umwas detected nost frequently and in highest concentrations in the western half of
Building 72; it was present at |ower concentrations along the utility trench and east of the building.
Concentrations are elevated to depths of at least 9 feet bgs under the building and renmain el evated (above
the BSV) at 48 feet bgs east of the building near the seawal|. El evated chrom um concentrations, probably
also related to nmetal plating waste, were also identified in the subsurface of Building 72 to depths of at
least 9 feet bgs. Additional soil data were collected at Area 8 as part of a soil renoval action (Hart
Crowser 1991, 1992) which could not be used for risk assessment because it was not validated sufficiently for
such purposes. Nonethel ess, these data indicate el evated concentrati ons of chrom umin vadose zone soils
near the chrome room making chromuma potential concern in soil.

Arsenic is not associated with plating operations that have taken place at Area 8. |Its low frequency of
det ection above BSV and snall nargin of exceedance of BSV suggest that its detection in Area 8 soil is
probably related to background.

<I M5 SCR 1094085T>
<I M5 SCR 1094085U>



Tabl e 10-1
Area 8 - Major Risk Contributors and ARAR- Exceedi ng Chenical s

Nunber of Range of Detects
Nunber Det ecti ons Above Background Maj or R sk Contri but or
of Above Backgr ound Human Exceeds
Chemi cal Sanpl es Backgr ound Concentration M ni mum Maxi mum Heal th Ecol ogi cal ARAR
SUBSURFACE SO L (>15 inches)
I norgani ¢ Chemi cal s (ng/kg)
Arsenic 36 3 6. 06 7.0 12.9 1 1
Cadmi um 36 25 0.32 U 0.42 184 1 !
GROUNDWATER
I norgani ¢ Chemicals (1g/L)
Ant i mony 33 1 14 36.5 36.5 1 1
Arsenic 25 2 12 23 68 1 1
Cadmi um 34 12 2.5 3.4 1,780 1 1
Chromi um Hexaval ent 33 20 10 U 1.0 5, 000 1 1
Copper 34 8 3.0 3.5 78.5 *
Lead 34 2 1.0 1.0 17.5 *
Manganese 33 5 684 1, 200 5, 380 ! !
N ckel 34 19 3.0 5.8 3, 550 1 1
Thal | i um 31 2 2.0 1.1 40 !
Zi nc 34 5 18.6 102 394 !
Vol atile Organi ¢ Conpounds (ug/L)
Benzene 51 3 NV 10 28 1 !
Br onodi chl or onet hane 42 2 NV 2.0 2.0 1 1
Carbon Tetrachl ori de 42 1 NV 8.4 8.4 1 1
Chl orof orm 42 6 NV 1.0 10. 8 L L
1, 1- Di chl or oet hane 42 11 NV 1.0 100 1
1, 2- Di chl or oet hane 42 3 NV 2.0 5.0 1 1
1, 2-Di chl or oet hane (total) 39 24 NV 1.0 71 1 1
1, 1- Di chl or oet hane 42 23 [\ 1.0 94 1 1
Tetrachl or oet hene 42 9 [\ 2.0 130 1 1
1,1, 1- Tri chl or oet hane 41 31 NV 2.0 2,500 1 1
1,1, 2-Tri chl or oet hane 42 1 NV 89 89 1 1
Tri chl or oet hene 39 31 NV 1.0 3,100 1 1
NV = No Val ue
U = Not Detected at that concentration
ARAR = applicable or relevant and appropriate requirenent
* G oundwater quality was conpared to surface water quality criteria (where nore stringent than groundwater criteria) because the
groundwat er di scharges into water bodi es and coul d potentially cause ARAR exceedances in surface water.
Not e: Maj or risk contributors identified as foll ows:

Human Heal th: Chemical contributes at least 1 x 10-5 excess cancer risk or 0.1 hazard quotient to conmbi ned RVE risk for
scenarios with unacceptable risk, as evaluated in Hunman Health Ri sk Assessnent.
Ecological: Ildentified in Ecological R sk Assessment as a risk driver.



. G oundwat er

Ten inorganic chenicals in groundwater exceeded MCLs or MICA Method B | evel s. The inorgani c contam nant
plume is depicted in Figure 10-4. Cadmiumwas detected in shallow wells, which define a plune extending from
the western portion of Building 72 eastward with decreasing concentrations. Total and hexaval ent chrom um
detections indicate a generally sinilar pattern, except the chrom um plune appears centered near the eastern
part of Building 72. Hexaval ent chrom um concentrations generally decline toward the east and sout heast.

This is consistent with a source of hexaval ent chromium near the chrone roomin Building 72 and conversi on of
hexaval ent chromumto trivalent chromumas it noves downgradi ent in groundwater. Several other netals
(cobalt, copper, nickel, zinc) detected at this Area have somewhat simlar distributions with declines in
concentration in groundwater toward Liberty Bay to the east and southeast.

Twel ve VOCs exceeded MCLs or MICA Method B levels. The nost frequently detected organi c conpounds in sanples
fromshall ow wells and seeps were trichloroethene; 1,1,1-trichloroethane; 1,2-dichloroethenes; and

1, 1-di chl oroet hene. These conpounds forma plune that extends fromthe eastern and sout hern sides of
Building 72 to the intertidal zone of Liberty Bay. Three of these four conpounds were al so detected in
groundwat er sanples fromthe internedi ate-depth well (MAM-16) at |ower concentrations, which is screened at
45 feet bgs. MNone were found in the deepest well above the Cover Park unit. The principal source of these
conmpounds is believed to be solvents used in Building 72. It is possible that sone of the VOCs m ght al so
originate fromhistorical use of solvents in adjacent buildings

Pet r ol eum hydr ocar bons and aromati c conpounds were detected in groundwater sanples fromlocations around
Bui | di ngs 181 and 804. Mbore nobile petroleumconstituents (light fractions) have been detected as far
northeast as shallow well MAB-14. Viscous petrol eum hydrocarbons were visible in tw wells and two borings
near Buildings 181 and 804. The source of these conpounds is believed to be the forner fuel storage vaults
at these two buil dings

<I M5 SCR 1094085V>

Because Area 8 groundwater discharges into Liberty Bay, there is a potential for mgration of chemcals in
the groundwater to the marine environment. Contami nants exceed surface water quality criteria in sone of the
Area 8 beach seep sanples (see Figure 10-3), but no exceedences were identified in Liberty Bay surface water.

. Dense Non- Aqueous Phase Li qui ds ( DNAPLS)

The chlorinated VOCs detected in soil and groundwater are DNAPL-rel ated chenicals because in pure formthey
can exist as liquids that are imm scible with and denser than groundwater. Because DNAPL-rel ated chenical s
were detected, the potential for occurrence of DNAPLs was eval uated using EPA gui dance (USEPA 1992). This
gui dance involves a three-step eval uati on which considers historical site use and site characterizati on data,
and then conbines these in a decision natrix. Results of this assessnent indicate:

> DNAPL presence is likely based on site history, because TCE and 1,1, 1- TCA have been used as
degreasing solvents in the plating shop

> Avai l abl e site characterization data do not indicate that the presence of DNAPLs is |ikely.
However, the site characterization field programwas not extensive enough to rule out the
possibility that DNAPLs coul d be present.

> The overall |ikelihood of DNAPL presence is "nobderate to high" based on the decision chart in
t he gui dance docunent. The potential for DNAPL presence cannot be ruled out w thout conducting
additional field investigations.

10. 2 SUWARY CF SI TE RI SKS
The follow ng sections sumrari ze human heal th and ecol ogi cal risks.

10.2.1 Human Health R sks

This section presents a summary of contami nant identification, exposure assessnent, toxicity assessnent, and
risk characterization for Area 8.

. Initial Contam nant and |ldentification

As a result of the prelimnary risk-based screening conducted for Area 8 sanples, the followi ng are judged to
be human heal th COPCs at Area 8:



> Soil: arsenic, cadmum chromum lead, nmercury, tin

> G oundwat er : anti nony, arsenic, benzene, bronodichl oronet hane, cadm um carbon tetrachloride
chl orof orm hexaval ent chrom um cobalt, 1,2-dichloroethane, 1,2-dichloroethene
1, 1-di chl or oet hene, |ead, nanganese, nickel, tetrachl oroethene, 1,1, 1-trichl oroethane
1,1, 2-trichl oroethane, trichl oroet hene

> Sedinent: lead, nercury
> Shel | fish Tissue: |ead, mercury
. Exposure Assessnent
Current land use at Area 8 is industrial. In addition to the plating shop (Building 72), Buildings 1019

804, and 181 are considered within Area 8. Wrkers are primarily indoors during the work day. An
occupational daily RVE period was assunmed to be 8 hours.

A future residential |and use scenario was postulated at Area 8; this is a hypothetical scenario for

eval uating worst-case exposure conditions. An alternative scenario of continued industrial use of this Area
in the future has al so been evaluated. The future residential |and use scenario includes donestic
groundwat er use fromon-site shallow wells. In fact, it may be unlikely that shallow aquifer wells would be
actually installed at Area 8 because of its proximty to Liberty Bay and the risk of salt water intrusion.

If on-site groundwater were to be used, it would likely be drawn froma deeper, nore sustainable aquifer.
The risk estinmates derived fromthe assunption of shallow groundwater usage may be hi ghly conservative

Future residents of the town of Keyport and visitors to the Area nay use Liberty Bay and the beach adj acent
to Area 8 for recreation. Uses of Liberty Bay are discussed in Area 9, bel ow.

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.1.3) were
conbined with the results of the exposure assessnment to arrive at the risk characterization. Tables 10-2
through 10-6 summarize the risk characterization results for Area 8. Mre detailed risk characterization
information is provided in Appendix G of the human health risk assessnent (URS 1993c).

Current Land Use. Cancer and noncancer risks to current workers at Area 8 are within or bel ow EPA s target
risk range. No current residential or recreational exposure scenarios have been postulated for Area 8

Future Land Use. The total RVE excess cancer risk for future residents at Area 8 is 1 x 10-3, which is in
excess of EPA target levels. The primary pathways contributing to this risk are ingestion of chemcals in
drinking water (5 x 10-4), inhalation of volatiles during household use of water (5 x 10-4), ingestion of
chem cals in honegrown produce (2 x 10-5), and ingestion of chemicals in soil (9 x 10-6). The average cancer
risk for future residents is 1 x 10-4. Chenicals contributing to the excess cancer risk at Area 8 are
sumari zed in Table 10-4.

The total H (RVE) for future residents at Area 8 is 34, which is in excess of EPA target levels. Residents
may be exposed to noncancer chemcals of concern primarily via ingestion of chemcals in drinking water (H =
30), and through ingestion of homegrown produce (H = 4). Table 10-5 sunmarizes chemcals contributing to
the high H for future residents at Area 8. Table 10-6 identifies the potential noncancer health effects for
a future resident at Area 8, and apportions the H® anong target organs.

As shown in Table 10-6, individual target organs with H's above 1 are the kidney and |iver. However, because
t he noncancer health effects of benzene, chrom um and nickel are not well known and contribute a potential
H of 7, any of the listed organs could be adversely affected from prol onged exposure to COPCs through the
two exposure pat hways

Bot h cancer and noncancer risks to future workers and visitors are within or bel ow EPA's target risk range.



Tabl e 10-2
Summary of Risk Results
Area 8 - Current Land Use

Cancer Risk Hazard | ndex

Pat hway RVE Aver age RVE Aver age
Current Wrkers
I nhal ati on of airborne chemicals - particul ates 4E-9 1E-9 2E-9 1E-9
I ngestion of chemcals in drinking water (deep aquifer) - - 0.04 0.04
TOTAL 4E-9 1E-9 0.04 0.04

Tabl e 10-3
Summary of R sk Results
Area 8 - Future Land Use
Cancer Ri sk Hazard | ndex

Pat hway RVE Aver age RVE Aver age
Future Residents 5E-4 5E-5 30 10
I ngestion of chemcals in drinking water (shallow aquifer) 5E-4 8E-5 0.1 0. 06
I nhal ati on of volatiles during household use of water 9E- 6 6E-7 0.2 0.04
I ngestion of chemicals in soil 7E-8 1E-8 2E-8 2E-8
I nhal ati on of airborne chemicals - particul ates 2E-5 3E-6 4 1
I ngestion of chem cals in honegrown produce - - 4E-6 2E-6
I ngestion of chemcals in surface water while swi nmng (Liberty Bay) - - - -
I ngestion of chemcals in marine sedinent (Liberty Bay) - - - -
I ngestion of chemcals in fish/shellfish (Liberty Bay) 1E-3 1E-4 30 10
TOTAL
Future Workers
I nhal ati on of airborne chenicals - particul ates 4E-9 1E-9 2E-9 1E-9
I ngestions of chemicals in drinking water (deep aquifer) - - - 0. 04
TOTAL 4E-9 1E-9 0.04 0.04
Future Visitors
I ngestion of chemcals in surface water while swi nmng (Liberty Bay) - - 3E-6 2E-6
I ngestion of chemcals in marine sedinent (Liberty Bay) - - - -
I ngestion of chemcals in fish/shellfish (Liberty Bay) - - - -
TOTAL - - 3E-6 2E-6

Note on scientific notation: Throughout this and simlar tables scientific notation is used to express very small nunmbers. An exanpl e of
scientific notation is "2E-5." This is a shorthand way of witing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100, 000
or "0.00002."

In terms of cancer risk, "2E-5" means "two additional chances in one hundred thousand.” Simlarly, the scientific expression "3E-4" neans
"three additional chances in ten thousand."



Table 10-4
Sunmary of Major Contributions to Cancer Risk for Future Residents of Area 8a

Vol ati |l es
I nhal ation
G oundwat er During I nhal ati on Sur face Mari ne
I ngestion Househol d Tot al - Soi | of I ngestion of Wat er Sedi ment Shel | fish Total - Al
Chemi cal ( Shal | ow) Use Groundwat er I ngestion Particul ates Produce Total - Soil I ngestion I ngestion I ngestion Medi a
RME Case
Arsenic 2E-4 NA 2E-4 9E-6 3E-9 2E-5 3E-5 NA NA NA 2E-4
Benzene 3E-6 1E-5 1E-5 NA NA NA NA NA NA NA 1E-5
Br onodi chl or onet hane 1E-5 NA 1E-5 NA NA NA NA NA NA NA 1E-5
Carbon tetrachl oride 1E-5 4E-5 5E-5 NA NA NA NA NA NA NA 5E-5
Chl orof orm 4E-7 2E-5 2E-5 NA NA NA NA NA NA NA 2E-5
1, 2- Di chl or oet hane 7E-6 2E-5 3E-5 NA NA NA NA NA NA NA 3E-5
1,1-Dichl oroet hene 2E-4 2E-4 4E-4 NA NA NA NA NA NA NA 4E-4
Tetrachl or oet hene NA 3E-6 3E-6 NA NA NA NA NA NA NA 3E-6
1,1, 2-Trichl oroet hane 9E- 6 3E-5 4E-5 NA NA NA NA NA NA NA 4E-5
Trichl oroet hene 1E-4 2E-4 3E-4 NA NA NA NA NA NA NA 3E-4
TOTAL (RMVE) 5E-4 5E-4 1E-3 9E- 6 3E-9 2E-5 3E-5 NA NA NA 1E-3
Aver age Case
Arsenic 2E-5 NA 2E-5 6E-7 5E- 10 3E-6 4E- 6 NA NA NA 2E-5
Benzene 3E-7 2E-6 2E-6 NA NA NA NA NA NA NA 2E-6
Bronodi chl or onet hane 1E-6 NA 1E-6 NA NA NA NA NA NA NA 1E-6
Carbon tetrachl oride 1E-6 6E-6 7E-6 NA NA NA NA NA NA NA 7E-6
Chl orof orm 5E-8 4E-6 4E-6 NA NA NA NA NA NA NA 4E-6
1, 2-Di chl or oet hane 8E-7 5E-6 6E-6 NA NA NA NA NA NA NA 6E-6
1, 1- Di chl or oet hene 2E-5 3E-5 5E-5 NA NA NA NA NA NA NA 5E-5
Tetrachl oroet hene NA 5E-7 5E-7 NA NA NA NA NA NA NA 5E-7
1,1, 2-Tri chl or oet hane 9E-7 5E-6 6E-6 NA NA NA NA NA NA NA 6E-6
Trichl or oet hene 1E-5 3E-5 4E-5 NA NA NA NA NA NA NA 4E-5
TOTAL (Average) 5E-5 8E-5 1E-4 6E-7 5E-10 3E-6 4E-6 NA NA NA 1E-4
a Includes all chemicals that individually contribute an excess RME cancer risk of 1 x 10-6 or greater to total RVE cancer risk of 1 x 10-4 or greater.
NA = Not applicable; chemcal is not a major risk contributor in this pathway.
Note on scientific notation: Throughout this and similar tables scientific notation is used to express very small numbers. An exanple of scientific notation is "2E-5". This is a shorthand way of

writing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100,000 or "0.00002."

In terms of cancer risk, "2E-5" means "two additional chances in one hundred thousand." Simlarly, the scientific expression "3E-4" nmeans "three additional chances in ten thousand."



Table 10-5
Sunmary of Major Contributions to Hazard Index for Future Residents of Area 8a

Vol ati |l es
Groundwat er I nhal ation I nhal ation Surface Mari ne
I ngestion During HH Total - Soi | of I ngestion of Total - Wat er Sedi nent Shel I fish Total - Al
Chemi cal (Shal | ow) Use Groundwat er I ngestion Particul ates Produce Soi | I ngestion I ngestion I ngestion Medi a
RME Case
Anti nony 1 NA 1 NA NA NA NA NA NA NA 1
Arsenic 0.7 NA 0.7 0.04 NA 0.1 0.1 NA NA NA 0.8
Benzene 0.5 NA 0.5 NA NA NA NA NA NA NA 0.5
Cadmi um 20 NA 20 0.1 NA 4 4 NA NA NA 20
Carbon tetrachl oride 0.2 NA 0.2 NA NA NA NA NA NA NA 0.2
Chr omi um 6 NA 6 0. 06 NA 0.03 0.09 2E-6 NA NA 6
Manganese 0.1 NA 0.1 NA NA NA NA NA NA NA 0.1
Ni ckel 0.7 NA 0.7 NA NA NA NA NA NA NA 0.7
Tetrachl or oet hene 0.1 NA 0.1 NA NA NA NA NA NA NA 0.1
1,1, 1-Trichl oroet hane 0.1 0.1 0.2 NA NA NA NA NA NA NA 0.2
Trichl oroet hene 2 NA 2 NA NA NA NA NA NA NA 2
TOTAL (RMVE) 30 0.1 30 0.2 2E-8 4 4 3E-6 NA NA 34
Aver age Case
Anti nony 0.5 NA 0.5 NA NA NA NA NA NA NA 0.5
Arsenic 0.2 NA 0.2 0. 009 NA 0. 04 0. 05 NA NA NA 0.3
Benzene 0.2 NA 0.2 NA NA NA NA NA NA NA 0.2
Cadmi um 6 NA 6 0.02 NA 1 1 NA NA NA 7
Carbon tetrachl oride 0.1 NA 0.1 NA NA NA NA NA NA NA 0.1
Chr omi um 2 NA 2 0.01 NA 0.01 0.02 1E-6 NA NA 2
Manganese 0. 04 NA 0. 04 NA NA NA NA NA NA NA 0. 04
Ni ckel 0.2 NA 0.2 NA NA NA NA NA NA NA 0.2
Tetrachl or oet hene 0. 03 NA 0. 03 NA NA NA NA NA NA NA 0. 03
1,1, 1-Trichl oroet hane 0.04 0. 06 0.1 NA NA NA NA NA NA NA 0.1
Trichl oroet hene 0.7 NA 0.7 NA NA NA NA NA NA NA 0.7
TOTAL (Average) 10 0. 06 10 0. 04 2E-8 1 1 2E-6 NA NA 11
a Includes all chemcals that contribute an RME hazard quotient of 0.1 or greater.
Note on scientific notation: Throughout this and similar tables scientific notation is used to express very small numbers. An exanple of scientific notation is "2E-5". This is a shorthand way of

writing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100,000 or "0.00002."

In terms of cancer risk, "2E-5" means "two additional chances in one hundred thousand." Simlarly, the scientific expression "3E-4" nmeans "three additional chances in ten thousand."



Chenmi cal
Ant i nony
Arsenic
Benzene
Cadmi um
Carbon Tetrachl ori de
Chrom um
Manganese
Ni ckel
Tetrachl or oet hene
1,1,1-Trichl orot hane
Trichl oroet hene
Tot al

Area 8 -

HQ

PR NR

Primary

Heart
Skin
Ki dney
Li ver

CNS
Heart
CNS
Li ver

a Target organs fromIR'S (IR'S 1993)

HI = Harzard | ndex

CNS = Central Nervous System

Table 10-6

Future Residential Scenario

Target Organ
Secondary

Bl ood
Bl ood

Hear t
Ki dney

Tertiary

CNS

Skin

Apportioning Hazard Quotients Among Target Organs for

Bl ood

0.7

CNSs

Heart Ki dney
1
20
0.1
0.1
2
1 20

Liver

Ski n

None



10. 2. 2 Ecol ogi cal Ri sks
. Initial Contam nant ldentification

The surface of this Area is paved with concrete and asphalt; screening for contaninants of concern was not
conducted, as there are no potentially exposed organi sns.

. Exposure Assessnent

Area 8 is located in a heavily industrialized portion of the base and is totally covered with concrete or
buildings. As a result, terrestrial wildlife habitat is insignificant and was not eval uated.

El evat ed concentrations of netals and organics in the groundwater of Area 8 enter Liberty Bay as groundwater
flows east toward the bay during low tide. Potential receptor organisns may include marine life in the
nearshore tide zone where groundwater may mx with water in Liberty Bay. These receptors are discussed in
Area 9.

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor population (as discussed in Section 6.2.3) were
conbined with the results of the exposure assessment to arrive at the risk characterization. The general
lack of wildlife habitat at Area 8 because of industrialization precludes any meani ngful assessnent of
organi sm community, or ecosystemrisks fromchem cal contam nation. The existing physical inpacts to the
terrestrial habitat override any potential chem cal inpacts.

Based on the R data, ecological risk assessment for current conditions indicated that shall ow groundwat er
fromArea 8 discharging to Liberty Bay has not caused significant risk to organisns. El evated concentrations
of sone nmetals and VOCs were found in the groundwater and in seeps near the shoreline with Liberty Bay;
however, concentrations of the sane chemicals in the three closest sedinment sanples (within 300 feet) did not
i ndi cate concentrations exceedi ng sedi nent standards. Semivolatile organic conmpounds (benzoic acid, phenol
and pht hal ates) were found above sedi ment standards at some stations farther out in Liberty Bay; however,

t hese conpounds are not thought to be related to releases fromArea 8. As Area 8 groundwater continues to

di scharge into Liberty Bay, the groundwater contam nants could lead to future risks in the nmarine

envi ronnent .

10. 3 NEED FCR REMEDI AL ACTI ON

The baseline risk assessment found risks to hunan health were bel ow EPA's acceptabl e | evels for current
exposure scenarios. On the other hand, the results indicate that chemicals in soils and groundwater at Area
8 pose unacceptable risks to future residents. Exposure pathways driving risk included ingestion of
groundwat er, inhalation of volatiles during household use of groundwater, and ingestion of honegrown
vegetables. In addition, several VOCs and netals in groundwater were detected above drinki ng water
standards, and netals in soil exceeded MICA cl eanup standards. No ecological risks were identified due to

I ack of significant habitat at Area 8

Based on the Rl and risk assessnment results, groundwater remedi ation alternatives were evaluated for nmetals
(e.g., cadmium chromium and VOCs (e.g., trichloroethene and 1, 1-di chl oroethene) with the goal of preventing
i ngestion of these conpounds above drinking water standards or acceptable human health risk | evels. Because
contam nants in Area 8 groundwater could cause future inpacts or human health risks in Liberty Bay, RAGCs
devel oped for groundwater also included protection of sedinents and surface water quality offshore of Area 8.

RAGCs devel oped for soil were based on preventing direct contact and ingestion exposures above acceptabl e
human health risk levels, and protection of groundwater and surface water quality. The principal
contami nants addressed by these objectives are nmetals and VCCs.

Pet rol eum cont ami nation al so exists at Area 8 in the vicinity of the former underground storage vault under
Bui I ding 181. This contami nation is being renedi ated under the underground storage tank (UST) program rather
t han CERCLA, and was therefore not included in the FS alternati ves summari zed below. The renediation is an

i ndependent action conducted under MICA regul ati ons (WAC 173-340-450). The petrol eumrel eases invol ved heavy
fuels oils that are viscous and not very nobile. The petroleumrenediation will involve renoval of the

under ground vault and associ ated petrol eumcontam nated soil. These actions will be coordi nated with phase 2
of the selected remedy for Area 8 (Section 10.6). Since these actions are identical with those of the
selected renedy (i.e., building demolition, soil renmoval and off-site treatnent/disposal), they are not
expected to inpact the inplementability or effectiveness of the selected remedy.



10. 4 DESCRI PTI ON OF ALTERNATI VES

A full range of remediation technol ogi es was identified, screened, and evaluated in the FS. The alternatives

devel oped and anal yzed for Area 8 are described in the follow ng sections. Table 10-7 summari zes and conpares
the main el enents of each alternative. Table 10-8 sumrari zes the ARARs eval uation for the alternatives that

was perforned in the FS. Table 10-9 shows the FS cost estinmates for the alternatives.

10.4.1 Alternative 1 - No Action

The no-action alternative was included in the range of alternatives evaluated in the FS, as required by the
Nati onal Contingency Plan. It includes no specific response actions to reduce contam nants, control their
mgration, or prevent exposures. The no-action alternative serves as a baseline fromwhich to judge the
performance of the action-oriented alternatives

10.4.2 Alternative 2 - Limted Action

This alternative would control exposures to chemcals of concern mainly through the use of institutiona
controls. In addition, the existing cover woul d be naintai ned over the site to prevent direct contact
exposure to the underlying soils and control migration of soil contam nants by surface erosion processes.
Sanpl i ng woul d be used to nonitor conditions and determine if additional actions are needed in the future



Table 10-7
Al ternatives Evaluated in the FS for

Al ternative

No Renedi al

Area 8

1

Response Action Action

Institutional controls

Moni toring

Circunferential groundwater cutoff wall

Shortline groundwater cutoff wall

Shoreline groundwater interception wells

Aqui fer flushing system

Treat and di scharge extracted groundwater

Renoval of vadose zone hot spots and off-site disposal
Removal of all vadose zone soil and off-site disposal
Dewat eri ng system renoval of saturated soil hot spots,
and of f-site disposal

I medi ate denolition of existing buildings & pavenent
On-site treatnment of vadose and saturated soil hot spots
O f-site disposal of excess treated soil

Mai ntain cover on the site (vegetated soil or pavenent)
Install interiminperneable cover (nenbrane/asphalt)
Install final inpermeable cover (RCRA type)

Al ternative Al ternative Al ternative
2 3 4 5

Vadose and

Sat ur at ed

Zone Soil Hot
Spot Renoval

with
Limted Physi cal Hydraulic Groundwat er
Action Cont ai nnment Cont ai nment I nterception
1 1 ! L
1 L H L
1
1
! 1
! !
1
1
1
! !

Al ternative

Al ternative
6

Vadose Soi |
Hot
Renoval
Groundwat er
Fl ushi ng

1

Al ternative

7

On-Site Soil
Tr eat ment
Wi th
Groundwat er
I nterception

1

Al ternative
8

Vadose Soi |
Renoval and
Sat ur at ed
Zone Soi |
Hot Spot
Renoval with
Groundwat er

I nterception
1



Tabl e 10-8
Eval uation of ARARs for Area 8 Alternatives

Act or Alternative

Regul ati on CGtation Requi r errent 1 2 3 4 5
Chemi cal - Speci fi c ARARs
Saf e Drinki ng Water 42 CFR 142 Maxi mum cont am nant | evels (MZLs) for * * * * *

WAC 246-290- 310 public water suppli es.
Water Quality WAC 173- 201A Surface water quality standards. * * *
Water Quality WAC 173- 204 Sedi nent nanagenent standar ds. * * *
MI'CA WAC 173- 340 C eanup standards for soil, groundwater, and * * *
surface water.

Locati on- Speci fi c ARARs
Coastal Zone 16 USC 1451 Actions nust be consistent with shoreline * *

Managenent

Action- Speci fic ARARs

MICA
MICA

Cean Ar

Water Wlls
d ean Water

d ean Vater
RCRA;
Danger ous Waste

RCRA;
Danger ous Waste

RCRA;
Danger ous Waste
Ar Quality

Saf e Drinki ng Water

* Indicates that the requirenent

WAC 173-14, 16, 2

WAC 173- 340- 440
WAC 173- 340- 360
VAC 173-340- 410
40 CFR 52
PSAPCA Reg |
VAC 173- 160

40 CFR 122.26

40 CFR 122
40 CFR 403
WAC 173- 216
40 CFR 261-263
40 CFR 268
WAC 173-303
40 CFR 261- 263
40 CFR 268
WAC 173-303

40 CFR 264.310(b)

WAC 173- 303- 665
PSAPCA Reg | |
40 CFR 144

management program

Deed restrictions and survey requirenents.
Specifies nmonitoring and institutional controls.

Control fugitive dust enissions from
construction activities.

Standards for nonitoring or extraction wells.
St ormnat er di scharge permit for construction
activities.

Ef fl uent discharge permt for treated
groundwat er or condensate to POTW

Characterization, transportion, treatnent and
di sposal requirenents for excavated soil; |and
di sposal restrictions.

Characterization, transportion, treatnent and
di sposal requirenents for treatnent system
residuals; land disposal restrictions.
Maintain integrity of cover over hazardous
constituents left in place.

Control toxic enissions fromstripper.

Under ground i njection control permt for

aqui fer flushing system

is applicable or relevant and appropriate to the actions and circunstances of the alternative.



Eval uati on Factor
I nvest nment

Initial Capital

Capi t al

Operating and
Mai nt enance Cost

Present Val ue of
Fi nal Cover Capital
Cost a

Present Val ue
of O8&M Costs
(30 yr period)

Li fe-Cycl e Cost
(Present Worth over
30 yrs)a

I nvestnent for Final

Cover

Years 1-3
Years 4-5
After 5 years

3% net di scount rate
5% net di scount rate
10% net di scount rate

rate
rate
rate

3% net di scount
5% net di scount
10% net di scount

3% net di scount rate
5% net di scount rate
10% net di scount rate

1
No Renedi al
0

[eNe]

o

[eNe]

o o

Table 10-9
Esti mated Costs of Area 8 Alternatives

Action
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$0.
$0.

$0.
$0.
$0.

$0.
$0.
$0.

0
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o

83
79
71

95
91
83

milli
milli

milli
milli
milli
milli
milli
milli

Al ternative

3
on Physi cal Cont ai nnent
on $9.8 mllion
$1.1 nmillion
on/ yr $0.47 mllion/yr
on/ yr $0.34 mllion/yr
$0.29 mllion/yr
$0.45 nmillion
$0.26 nmillion
$0.07 mllion
on $6.3 nmillion
on $5.1 million
on $3.3 mllion
on $16.6 mllion
on $15.1 mllion
on $13.1 mllion

QG oundwat er

4

$3.3 mlli

$0.9

$1.1
$0. 96
$0. 90

$0. 36
$0. 21
$0. 05

$18.3
$14.5
$9.0

$22.0
$18.0
$12. 4

milli

milli
milli
milli

milli
milli
milli

milli
milli
milli
milli
milli
milli

I nterception

on
on

on/ yr
on/ yr
on/yr

on
on
on

on
on
on

on
on
on



Tabl e 10-9 (Conti nued)
Esti mated Costs of Area 8 Alternatives

Al ternative

5 6 7 8
Vadose Soil Renoval and
Vadose and Saturated Zone Soil Saturated Zone Soil Hot Spot
Hot Spot Renpval with Vadose Soil Hot Spot Renoval On-Site Soil Treatnent with Renmoval with G oundwat er
Eval uati on Factor G oundwat er I nterception wi th G oundwat er Fl ushing G oundwat er Interception I nterception
Initial Capital |nvestnent $33.7 mllion $13.7 mllion $16.5 mllion $45.6 mllion
Capital Investnent for Final Cover $0.6 nillion $0.6 nillion $0.6 nillion $0.6 nillion
Qperating and Years 1-3 $2.0 mllion/yr $1.3 mllion/yr $1.2 mllion/yr $2.4 mllion/yr
Mai nt enance Cost Years 4-5 $1.4 mllion/yr $1.2 mllion/yr $1.1 mllion/yr $1.7 mllion/yr
After 5 years $1.3 mllion/yr $1.1 mllion/yr $1.1 mllion/yr $1.7 mllion/yr
Present Val ue of 3% net discount rate $0.25 mllion $0.25 mllion $0.25 mllion $0.25 mllion
Fi nal Cover Capital 5% net di scount rate $0.14 nillion $0.14 nillion $0.14 nillion $0.14 nillion
Cost-a 10% net discount rate $0.04 nillion $0.04 million $0.04 mllion $0.04 million
Present Val ue 3% net discount rate $28.2 mllion $22.9 mllion $21.2 mllion $35.2 mllion
of &M Cost s 5% net discount rate $22.5 mllion $18.1 mllion $16.8 mllion $27.9 mllion
(30 yr period) 10% net discount rate $14.4 million $11.3 mllion $10.4 mllion $17.7 mllion
Li f e- Cycl e Cost 3% net discount rate $62.1 mllion $36.9 mllion $38.0 mllion $81.0 mllion
(Present Worth over 5% net discount rate $56.3 mllion $31.9 mllion $33.4 mllion $73.6 mllion
30 yrs)a 10% net discount rate $48.1 nillion $25.0 nmillion $26.9 nmillion $63.3 nmillion

&M = operation and mai nt enance
a The capital cost of the final cover is incorporated in the life-cycle cost assunming the final cover is inplenented in the 30th year of the life cycle period.



Institutional controls would prevent risks to hunman health by controlling access and prohibiting future
residential use of the property, including ingestion of drinking water fromthe shallow aquifer. It is
possible to use institutional controls to prevent the risks posed by this site because current drinking water
supplies are not threatened and the risks posed by the site are to future residents. Contaminants in Area 8
soil and groundwater do not pose risks warranting action for other |and use scenarios studied in the baseline
ri sk assessnent, including human and ecol ogi cal receptors for current conditions. Al so, contam nants at Area
8 have not resulted in significant risks in Liberty Bay, based on the results of the R and risk assessnent
for Area 9.

Under Alternative 2, institutional controls would be maintai ned while natural processes were allowed to
gradual ly reduce site contam nation. The follow ng processes are likely to occur to reduce or inmmobilize
contami nants: bi odegradation of organi c conpounds, desorption and dissolution of organic and inorganic

chem cals into groundwater with subsequent flushing into Liberty Bay and dispersion by tides, conversion of

i norgani cs such as hexaval ent chromumto less toxic forms, irreversible el emental fixation of metals such as
cadm um and chromiuminto the chemical structure of the soil particles, and vaporization of volatile organic
conmpounds into the atnosphere foll owed by photochem cal degradation. These changes are expected to proceed
very slowy (e.g., many decades may be needed for substantial inprovenent), and risks posed by netals in the
vadose soils may never be significantly di mnished by natural processes.

Sanpling woul d be used to nmonitor the progress of these natural processes to ensure that concentrations do
not unexpectedly increase and to deternmine if any institutional controls could be discontinued in the future.
The nonitoring and institutional controls would be applied to the zone of contanination, which includes the
area under the plating shop and the | and between the plating shop and Liberty Bay to the south and east.
Addi ti onal sanpling woul d be needed to establish the extent of the groundwater plunme north and west of the

pl ati ng shop

A regul ar groundwat er sanpling programwoul d be maintained to monitor this plunme for trends in contam nant

concentrations and off-Area migration (including possible downward mgration). In addition, the FS assuned
that seeps, surface water, and sediments would also be nmonitored in Liberty Bay near Area 8. Institutiona
controls woul d include security measures such as currently enforced at the base, Navy |land use restrictions
whil e the base remains in operation, and deed restrictions if the base should be closed or the Navy shoul d

transfer the property to another owner

Alternative 2 would also include additional site characterization to verify the presence or absence of
DNAPLs. This would involve soil gas surveys, cone penetroneter surveys, stratigraphy studies, vadose soi
sanpling, and saturated zone liquid sanpling. |f DNAPLs were confirmed, the need for and feasibility of
addi ti onal response actions woul d be reeval uat ed

10.4.3 Alternative 3 - Physical Contai nnent

Alternative 3 focuses on prevention of exposures by using engineered controls to contain the
chem cals of concern. This alternative would include the follow ng actions:

. Install a groundwater barrier wall that encircles the contam nants to prevent migration into
Li berty Bay.

. Install a | ow perneability cover.

. Manage i ncidental excavated nmaterial (e.g., trench spoils) by off-site disposal

. | mpl erent envi ronnental nonitoring.

. I mpl erent institutional controls.

Alternative 3 involves actions designed to control and prevent exposures of concern through containment and
institutional controls, while incurring | ess disturbance of the site and short terminpacts conmpared with
alternatives using nmore aggressive cleanup actions. The actions are intended to address risks posed by the
site while allow ng existing operations and i ndustrial site use to continue.

The contai nnent wall and i nperneabl e cover woul d be applied over the sane areal extent as described in
Alternative 2 for institutional controls. The cutoff wall would be placed as close to the shoreline as
possi bl e east and south of the plating shop. As discussed for Alternative 2, additional sanpling would be
needed to define the extent of the contam nant zone to the north and west of the plating shop

Because a | ow perneability stratigraphic unit was not encountered under a depth of 170 feet below the site,
it would not be practical to key the groundwater cutoff wall into an aquitard. Therefore, the barrier would
be designed as a hanging wall, with the bottomportion of the contam nant zone in open communication with the



aqui fer. The depth of the wall would be designed to extend bel ow the bottom of the groundwater plunme. An
interimcover woul d be constructed, consisting of a flexible menbrane barrier, a drainage |ayer, and an
asphalt surface. |Installation of the interimcover would require denolition of the existing pavenent and
excavation and gradi ng of underlying surface soil so the finished cover woul d match existing topography.

A final cover would be inplenented when and if the present industrial |and use is no longer required (e.qg.,
if the base were to be closed). Denolition of existing structures at Area 8 woul d be necessary to inpl enent
the final cover. The final cover would be a RCRA-type cover designed for |ong-termmnimzation of
infiltration and mai nt enance expense.

The main benefit of the contai nnent nmeasures would be to linit the long-termmgration of contam nants from
Area 8 into Liberty Bay. The interimand final covers would also prevent direct contact with the soil and

m gration of contami nants via surface erosion. Because contam nation would remain at the site, institutiona
controls would be required to prevent installation of potable wells, disturbance of the cover, and
residential devel opment. These restrictions would prevent risks to future residents. Monitoring would be
included to denonstrate the effectiveness of the contai nment neasures. Because of the contai nnent neasures,
the scope of the nonitoring would not need to be as extensive as in Alternative 2; accordingly, nonitoring
woul d only involve groundwater and seeps at Area 8. The rationale and features of institutional controls
woul d be the same as discussed for Alternative 2.

10.4.4 Alternative 4 - Hydraulic Contai nnent

Alternative 4 would include the actions of Alternative 2 plus a systemto intercept groundwater |eaving the
Area and prevent its discharge into Liberty Bay. Specific actions under this alternative would be:

. Install groundwater interception wells along the shoreline.
. Treat and di scharge groundwat er

. Mai ntain a cover on the site.

. Manage i nci dental excavated material by off-site di sposal

. I npl erent envi ronnental nonitoring.

. I mpl erent institutional controls.

Alternative 4 is designed to achieve the same overall objectives as Alternative 3 by using hydraulic

contai nnent rather than physical containment to control mgration of contamnants into Liberty Bay. The
hydraul i ¢ contai nnent system woul d consist of a series of groundwater extraction wells to collect groundwater
before it enters the bay. Wth this approach, a |l ow perneability cover woul d not be needed to limt
infiltration because any infiltration water would be intercepted by the extraction wells along with the other
groundwater leaving the site. Limting infiltration would not significantly reduce the punping rates needed
to intercept groundwater in this alternative.

As in Alternative 3, the actions in this alternative are intended to address risks posed by site contam nants
while mnimzing disruption of the site and existing operations. Wth these factors in mnd, the hydraulic
contai nnent systemwoul d not include a groundwater cutoff wall. The absence of a cutoff wall would result in
the need to use higher punping rates to ensure groundwater capture, but woul d nake installation of the
hydraul i ¢ contai nnent systemeasier to inplenent.

Extracted groundwater would be treated prior to discharge into the county sewer. The treatnment train would
consi st of oil-water separation, chrom umreduction, netals renoval by precipitation, and air stripping to
remove VOCs. The stripper offgas would be treated by activated carbon to remove the VOCs prior to release to
t he at mosphere. The spent carbon woul d be sent to an off-site facility for thernal regeneration and
destruction of VOCs. The sludge fromthe netals precipitation step would be dewatered and sent to an
off-site hazardous waste treatnent and disposal facility. Treatability studies would be needed to verify
performance and establish full-scale design paranmeters for these systens.

The hydraul i c contai nnent system woul d be designed to intercept groundwater passing through the sane area of
contami nation as described in Alternative 2 for institutional controls. The extraction wells would be placed
along the length of the shoreline east and south of the plating shop that corresponds to this zone of
contamination. As discussed for Alternative 2, additional sanpling would be needed to define the extent of
the contam nant zone to the north and west of the plating shop. The depth of the wells would extend bel ow
the bottom of the groundwater plume

Al though a | ow perneability cover is not required, this alternative would still involve naintenance of an



interimcover and a final cover to prevent direct contact with soil contam nants and control mgration by
erosion of surface soils. The interimcover woul d consist of nmintaining the existing buildings and asphal t
and concrete pavenents that presently cover site soils

The final cover would be inplenented in the future, as described for Alternative 3. The main difference is
that, since an inpermeable cover is not required for Alternative 4, the final cover would not be designed as
a RCRA-type cap. Instead, the final cover would consist of a vegetated soil surface designed for erosion
cont rol

The main benefits of Alternative 4 would be the sane as those described for Alternative 3: to limt

contami nant mgration into Liberty Bay, prevent direct contact soil exposures, and control erosion. The
rational e and features of institutional controls and environmental nonitoring would be the sane as di scussed
for Alternative 3, except that nonitoring would be used to follow the progress of groundwater restoration by
natural attenuation processes and determine if institutional controls could be discontinued in the future
Under Alternative 3, these natural processes would be inpeded by the physical containnent systens, and it is
not expected that institutional controls could ever be discontinued.

10.4.5 Alternative 5 - Vadose and Saturated Zone Soil Hot Spot Renpbval with G oundwater |Interception

The main feature of Alternative 5 is renoval of contam nated soil fromhot spots zones | ocated both above and
bel ow the water table. It also includes a hydraulic contai nment systemto prevent seepage of contam nated
groundwat er into Liberty Bay.

This alternative is intended to achieve an i medi ate reduction of site contamnation, in addition to
protecting human health and the environnment by the follow ng response actions

. Excavate and renove soil hot spots (both vadose and saturated zone soils); backfill with clean
material (estimated volume: 59,000 cubic yards).

> Denol i sh exi sting buil dings and pavenent as needed to gain access to soils.
> Construct structural groundwater barrier to create dewatering cells.
> Extract groundwater to |l ower the water table within each dewatering cell to allow dry

excavation bel ow the water table

. Install hydraulic contai nnent system
> Install groundwater cutoff wall along the shoreline.
> Install extraction wells on the upgradient side of the cutoff wall and punp to intercept

groundwat er | eaving the site.

. Treat extracted groundwater and di scharge treated water to the county sewer.
. Manage excavated naterial by off-site disposal

. Mai ntain a cover on the site.

. I npl erent envi ronnent al nonitoring.

. I mpl emrent institutional controls.

In contrast to Alternatives 3 and 4, this alternative envisions severe disruption of existing | and use
activities in order to allow access to contam nants for conducting nore conprehensive remedi al actions

Exi sting pavenent and buil di ngs woul d be denoli shed as needed to inplenment the remedy; this would interrupt
the existing plating shop operations. Following the soil renmoval, it is envisioned that industrial |and use
could be resumed at the site. One likely land use would be a parking lot. The renedial actions in this
alternative would not preclude construction of new buildings (e.g., within the soil renoval areas).

Renoval of soil hot spots would substantially reduce the volune and toxicity of netals and vol atile organics
contamination at the site, and elimnate risks to future residents fromdirect contact exposures in the
excavated areas. In addition, the soil renoval action would elimnate the maj or sources of groundwater
contam nation caused by | eaching contaninants fromthe soil. Renoving the major sources of groundwater
contami nation would hel p accelerate the restoration of the groundwater by the natural attenuation mechani snms
di scussed under Alternative 2. DNAPL characterization and eval uati on woul d al so be conducted as descri bed
for Alternative 2

Because significant contamination is present in the saturated zone, this alternative includes excavati on of
hot spot soils frombelow the water table as well as soils fromabove the water table. Renoval of saturated



soils would involve dewatering prior to excavation. Follow ng excavation of a dewatered cell, the cell would
be backfilled with a | ow organic content sand to limt potential sorption of contam nants from groundwat er
Addi tional sanpling and analysis for nmetals and vol atile organics woul d be needed to delineate the |ocation
and extent of hot spot zones to be excavated in this alternative. The excavation cells would be designed
based on these hot spot zones, with the intent being to renmove a hi gh percentage of the overall site risk in
a reasonabl e volune of soil (e.g., less than half the site area). Assuming that the soil contami nation is

wi dely dispersed, this alternative would not attenpt to achieve all cleanup standards and remnedi ati on goal s

t hroughout the entire site through excavation alone. The hot spot zones assuned in the FS covered about half
the site, and were extrapolated fromthe extent of the groundwater plune, with enphasis on the netals

contami nation. The assuned excavation depth, also based on the groundwater plunme, was 60 feet.

The soil contamination at Area 8 is not derived fromdisposal of a RCRA-Iisted hazardous waste, but nay be a
characteristic hazardous waste. Batches of the excavated soil would be tested by EPA's toxicity
characteristic | eaching procedure (TCLP) to determne if they are characteristic hazardous wastes. Dependi ng
on the results, the material would be treated off-site as needed to conply with RCRA | and di sposal
restrictions (40 C.F.R 8268) prior to disposal. The TCLP results would al so be used to deternine whether a
batch of soil nust be disposed in a hazardous waste |landfill or whether it could be accepted by a local solid
waste |landfill.

The hydraulic containnent systemfor this alternative would differ fromthat in Alternative 4 by including a
subsurface barrier wall between Area 8 and Liberty Bay to avoid punping seawater and to ninimze punp rates.
The groundwater treatnent and di scharge systens would be the same as described for Alternative 4 except they
woul d be sized to handl e extracted groundwater fromboth the |Iong-terminterception and short-term dewatering
syst emns.

This alternative woul d include nmai ntenance of an interimand final cover, as described for Alternative 4, for
t he purposes of controlling erosion and preventing direct contact exposure to residual soil contami nation
left at the site. Maintenance of a cover would not be necessary for hot spot areas that were excavated and
backfilled with clean materi al

The main benefits of Alternative 5 would be simlar to those described for Alternative 3: to limt the
mgration of contam nants into Liberty Bay, prevent direct contact soil exposures, and control erosion. In
addition, the soil renoval action would pernmanently reduce site contam nation and mnimze the quantity of
contam nants that could ultimately seep into the bay. Depending on the effectiveness of the renoval action
I ong-term operation of the hydraulic contai nment system m ght not be necessary. Because sone residua
contami nation would be left at the site above acceptable risk levels, institutional controls and
environnental nonitoring would be required. The rationale and features of institutional controls and

envi ronnental nonitoring would be the same as discussed for Alternative 4.

10.4.6 Alternative 6 - Vadose Soil Hot Spot Renmoval with G oundwater Flushing

This alternative would include the sane actions as Alternative 5 except renoval of soil hot spots from bel ow
the water table woul d be replaced by an aquifer flushing system The aquifer flushing systemwould include a
series of groundwater extraction and injection wells spaced across the site to circulate water through the
aqui fer and renove contami nants fromthe saturated soil zone. Alternative 6 would include the follow ng
response actions:

. Aqui fer flushing system
> Install extraction and injection well network.
> Extract and treat groundwater, and recycle treated water to the injection wells.
. Hydraul i c contai nment system
> Install groundwater cutoff wall along the shoreline.
> Install extraction wells on the upgradient side of the cutoff wall and punp to intercept
groundwat er | eaving the site.
> Treat extracted groundwater and discharge treated water to the county sewer.
. Excavate and renove soil hot spots (vadose zone soils only); backfill with clean

material (estimated volune: 6,400 cubic yards).

> Denol i sh exi sting buil dings and pavenent as needed to gain access to soils.
> Manage excavated naterial by off-site disposal

. Mai ntain a cover on the site.



. | mpl erent envi ronnental nonitoring.
. I mpl erent institutional controls.

This alternative is designed to achieve the same cl eanup objectives as Alternative 5 but with different
technol ogy for the saturated zone. Aquifer flushing (punp and treat technol ogy) is substituted for
excavation of hot spots for renoving contam nants fromthe saturated zone, because of the inplenentation
difficulties associated with deep excavati on bel ow the water table. Renoval of vadose zone hot spots and
aqui fer flushing are intended to permanently reduce contam nation at the site and accel erate natural
restoration of the aquifer by renoving the najor sources of groundwater contam nation. As in Alternative 5,
hydraul i c containment is included to prevent contam nant migration into Liberty Bay, and naintaining a cover
on the site would control erosion and prevent direct contact exposures to residual contam nants in vadose
soil s.

The features and rationale for nost of the actions are identical to those discussed for Alternative 5, since
nost of the actions are the sane. This includes the need for building denolition and di sruption of
operations at the site in order to excavate soils. Actions that differ fromAternative 5 are di scussed

bel ow.

The aquifer flushing systemwould include several rows of extraction and injection wells (or trenches) spaced
across the site. This network would cover the same areal extent as described for institutional controls in
Alternative 2. As discussed for Alternative 2, additional sanpling would be needed to define the extent of
the contam nant zone to the north and west of the plating shop. The wells would be screened to a depth bel ow
the bottom of the groundwater plune. The network assumed in the FS included a total of 45 wells, screened to
a depth of 70 feet.

The groundwater treatnent train would be simlar to that described for Alternative 5 except for the addition
of an extra process (such as reverse osnosis) to further reduce the netals concentrations in the effluent.
Lower netals concentrations woul d be needed to provide clean enough water for reinjection and effective
flushing of metals fromthe aquifer, whereas higher metals concentrations would be acceptable for nmeeting the
pretreatment linits expected for discharge to the county sewer.

Fol l owi ng treatnment, nobst of the extracted groundwater would be reinjected for aquifer flushing, with the
remai nder of the treated effluent discharged to the county sewer system The portion discharged to the sewer
is needed for hydraulic containment (i.e., to control seepage into Liberty Bay) and woul d be equivalent to
the groundwat er extracted and discharged in Alternative 5.

10.4.7 Alternative 7 - On-Site Soil Treatnment with G oundwater |nterception

This alternative would include the sane actions as Alternative 5 except that hot spot soil renoval actions
woul d be replaced by on-site soil treatnent. A ternative 7 would include the follow ng response actions:

. On-site treatnment of soil hot spots (both vadose and saturated zone soils).
> Denol i sh exi sting buil dings and pavenent as needed to gain access to soils.
> Treat VOCs by thermal desorption.
> Treat metal s by chem cal stabilization
. Install hydraulic containment system
> Install groundwater cutoff wall along the shoreline.
> Install extraction wells on the upgradient side of the cutoff wall and punp to intercept
groundwat er | eaving the site.
> Treat extracted groundwater and discharge treated water to the county sewer.
. Manage i nci dental excavated material by off-site di sposal
. Mai ntain a cover on the site.
. I npl enent envi ronmental nonitoring.
. I npl erent institutional controls.

This alternative was designed with the intention of limting off-site soil disposal while providing
protective nmeasures equivalent in scope to those of Alternative 5. It differs fromAternative 5 mainly in
that hot spots woul d be addressed by on-site treatnent rather than by excavati on and off-site di sposal

Fol lowing on-site treatnent, nost of the treated soil would be left at the site rather than transported to an



off-site landfill.

The features and rationale for nost of the actions are identical to those discussed for Alternative 5 since
many of the actions are the sane. This includes the need for buil ding denmolition and disruption of
operations at the site in order to gain access to treat soils, the need to maintain a cover on the site, and
operation of a hydraulic containment systemto prevent contam nant migration into Liberty Bay. Actions that
differ fromAternative 5 are discussed bel ow.

On-site treatnment coul d be acconplished by either in-situ or ex-situ treatnent nethods. For ex-situ
treatnent the soils would be excavated using the dewatering nethods described for Alternative 5, treated in
nobi |l e units | ocated on the base, and then returned to Area 8 as backfill material. Hence treated soil would
be left at the site regardl ess of whether in-situ or ex-situ treatnent were used. |In either case, treatnent
mght result in an excess volume of soil that could not be left at the site without changi ng existing

t opography. Since this alternative envisions resunming industrial |and use after conpletion of the remedial
actions the existing topography would be retained and any excess material woul d be di sposed off-site.
Of-site disposal mght also be used to avoid resum ng chemcally-stabilized soil to the zone bel ow t he water
t abl e.

On-site treatnent woul d include thernal desorption for removing VOCs and chem cal stabilization for
immobilizing metals. Ex-situ soil washing to segregate contaninated fines fromclean coarse material m ght
al so be used. Treatability studies would be conducted to deternmine performance and sel ect the best treatnment
approach. The FS assumed the use of in-situ steamstripping for VOCs and in-situ stabilization for netals.
The steam strippi ng process involves a nobile auger-driven unit to inject hot air and steaminto the soil to
vaporize and collect VOCs for treatnment. The features and depl oyment of this process would be the sane as
previously described for Aliternative 6 at Area 2 (see Section 7.4.6). This process would be used to strip
VOCs from vadose soils, saturated soils, and groundwater. The equi pnent is capable of treatnment to a depth of
60 feet. In-situ stabilization would also involve the use of auger-driven equipnment. |In this case, the
auger systemwould mx the soil with injected chem cals to acconplish chenmical fixation. Since the netals
plume is shallower than the VOC plune, the FS assunmed a treatment depth of 30 feet for chem ca

stabilization

Thermal desorption treatnment would be applied to VOC hot spots, with the areal extent determ ned based on the
extent of VOCs in groundwater. Chem cal stabilization would be applied to metals hot spots, with the area
extent determ ned based on the extent of the netals groundwater plune. Were the VOC and netal s plunes

overl ap, thernmal desorption would be applied first, followed by netals stabilization treatnent. Additiona
sanpling would be required to define these hot spots, particularly for VOCs. The hot spot zones assuned in
the FS covered about half the site.

Moni toring woul d be included to denonstrate the effectiveness of the treatnent nmeasures. The nonitoring woul d
i nvol ve groundwat er and seep sanpling as discussed for Alternative 3.

The main benefits of Alternative 7 would be sinilar to those described for Alternative 5: to limt the
mgration of contaminants into Liberty Bay, prevent direct contact soil exposures, and control erosion. In
addition, the soil treatnent action would pernmanently reduce VOC contam nation, restrict the nobility of
netals, and thus reduce the quantity of contaminants that could ultimately seep into the bay. Depending on
the effectiveness of treatment, long-termoperation of the hydraulic contai nment system night not be
necessary. Because residual contam nation would be left at the site above acceptable risk |evels,
institutional controls would be required to prevent installation of potable wells, disturbance of the cover,
and residential devel opnent. These restrictions would prevent risks to future residents. Because netals in
chem cally-stabilized soils would be |eft at the site, institutional controls would need to be naintained
indefinitely.

10.4.8 Alternative 8 - Vadose Soil Renoval and Saturated Zone Soil Hot Spot Renoval with G oundwater
Interception

Alternative 8 would include the same actions as Alternative 5 except that the extent of soil renoval would

be increased for vadose zone soil. The follow ng actions would be incl uded:
. Excavate and renove soil hot spots fromthe saturated zone; excavate and renove all vadose zone
soils; backfill with clean nmaterial (estinated volune: 81,000 cubic yards).
> Denol i sh exi sting buil dings and pavenent as needed to gain access to soils.
> Construct structural groundwater barrier to create dewatering cells.
> Extract groundwater to |l ower the water table within each dewatering cell to allow dry

excavation bel ow the water table.



. Install hydraulic containment system

> Install groundwater cutoff wall along the shoreline.
> Install extraction wells on the upgradient side of the cutoff wall and punp to intercept

groundwat er | eaving the site.

. Treat extracted groundwater and discharge treated water to the county sewer.
. Manage excavated naterial by off-site disposal
. I npl enent envi ronmental mnonitoring.
. I npl erent institutional controls.
This alternative is intended to neet RAGs in the shortest tine frame. It differs fromAternative 5 mainly

in that all the vadose zone soils would be excavated rather than just vadose soil hot spots. This would
avoi d the need for site characterization to define hot spots, and woul d ensure that all contam nant sources
woul d be renoved fromthe soils above the water table at Area 8. Wth all vadose soil contam nation
elimnated, a cover would not need to be naintained on the site, and institutional controls would not be
needed to prevent soil-related exposures. |Institutional controls would still be needed to restrict
groundwat er use because renoval of saturated zone soil hot spots is not expected to conpletely restore
groundwater to acceptable quality. Mnitoring would be used to follow the progress of subsequent groundwater
restoration by natural attenuation processes and deternmine when and if institutional controls could be

di scontinued in the future. Monitoring would include groundwater and seep sanpling, as discussed for

Al ternative 3.

10. 5 COVPARATI VE ANALYSI S OF ALTERNATI VES
The remedi al alternatives were assessed in conparison with the nine evaluation criteria specified by CERCLA
The follow ng sections sumrari ze the conparative analysis of the alternatives with respect to the nine

criteria.

10.5.1 Overall Protection of Human Health and the Environnent

Al of the alternatives, other than the no-action alternative, would provi de adequate protecti on of hunan
health and the environnment by elimnating, reducing or preventing risk through the use of treatnent,

engi neering controls, or institutional neasures. Because the no-action alternative is not protective of
human health for future residents, it is not considered further in this analysis as an option for Area 8.

Because contam nants woul d not be conpletely renoved fromthe site in any of the alternatives, institutiona
controls would be required for ultinmate protection under all the alternatives. Exposures of concern are
those to future residents due to ingestion of soil or homegrown vegetabl es, and donestic use of groundwater.
The institutional controls would prevent the potential exposures of concern to future residents by excluding
residential use of the site, restricting future construction or disturbance of the site, and precluding
potable well construction. Institutional controls would not prevent ecol ogi cal exposures; however, no
current ecological risks were identified for Area 8.

10.5.2 Conpliance with ARARS

Al of the alternatives are expected to neet the respective requirenents of federal and state environnental
laws and regul ations that have been identified as being applicable or relevant and appropriate to the
circunstances of each alternative. Conpliance with chem cal-specific cleanup goals, such as drinking water
standards and MICA cl eanup | evel s, would not be achieved in all nmedia in a short tine frame for any of the
al ternatives, because residual contam nation would remain at the site for all the alternatives. Because of
the residual contam nants, institutional controls would be used to prevent the exposures of concern, as
requi red by chenical -specific regul ati ons (MICA).

MICA soil cleanup levels would be met in areas where soil hot spots are renoved in Alternatives 5 6 and 8,
but these alternatives would not achieve cleanup of all contam nated soils at the site. Aternative 8 would
achi eve the greatest degree of cleanup because it involves renoval of all vadose soils plus saturated zone
hot spots, whereas Alternatives 5 and 6 only address hot spots in both zones. Alternative 5 would be nore
likely than Alternative 6 to achieve cleanup levels in the saturated zone because soil renoval woul d probably
be nore effective than aquifer flushing. Aternative 7 may achieve cleanup |evels for volatiles, depending
on the renmoval efficiency of treatnent, but would not achieve cleanup goals for nmetals since they would only
be i mobilized and not renoved by chemcal stabilization treatnent. The remaining alternatives rely only on
contai nnent and institutional controls to prevent exposures.



Al though Alternatives 5 through 8 include soil renoval or treatnent actions intended to attain cleanup |evels
for both the vadose and the saturated zone, these |evels night not be achieved due to practical limtations
of the technol ogi es (see discussion in Section 10.5.6).

G oundwat er cl eanup levels are not likely to be achieved in a short time frame for any of the alternatives,
because residual soil contam nation would remain in all cases, and provide ongoi ng sources of groundwater
contamination (see discussion in Section 10.5.5).

Surface water and sedi ment standards are not currently exceeded in Liberty Bay offshore Area 8, although
surface water criteria have been exceeded in sonme of the seep sanples. Alternatives 4 through 8 woul d provide
equi val ent assurance that surface water and sedi ment standards are net, since they all include a hydraulic
contai nnent systemto intercept groundwater before it discharges into Liberty Bay. Alternative 3 may not be
as protective, because the containnent walls would not be keyed into an aquitard and may al | ow contami nants
to escape by downward diffusion. Alternative 2 would not provide any engi neered groundwater controls, but
would rely on nmonitoring to determne when and if they are needed in the future

Ths groundwater barrier walls and groundwater treatnent systens for Alternatives 3 through 8 would be
designed to conply with all appropriate regulations for shoreline managenent, effluent discharge, and air
em ssions control. Excavated soil would be nanaged in accordance with appropriate federal and state
regul ations for solid and hazardous wastes.

10.5.3 Long-Term Eff ecti veness and Per nanence

Alternatives 5 through 8 woul d pernanently reduce hazards posed by the contam nants in Area 8 vadose zone
soils by their treatnent or renoval and off-site disposal. Alternative 8 would provide the best long-term
ef fectiveness because it would clean up nore soil than the hot spots addressed in the other alternatives.
Residual quantities of VOCs and netals would remain in the groundwater and non-remnedi ated soil zones, but the
long-termrisks of exposure to these contaninants in these nmedia would be prevented by institutiona
controls. In addition, renmoval or treatnent of hot spots would accelerate the natural restoration of the
aqui fer by elinm nating | ong-term sources of groundwater contanination fromthe vadose and saturated soi
zones, and would recluse the long-termmigration of contaminants into the marine environnent. Alternative 7
woul d provide |less long-termeffectiveness because chem cally-stabilized nmetals would be left at the site
after treatnent rather than disposed in an off-site landfill. Alternatives 2 through 4 do not include any
actions to pernmanently reduce site contam nation.

The degree of permanence achieved by Alternatives 5 through 8 nay be conprom sed by practical limtations of
the technol ogi es involved, which in particular may hanper their effectiveness for remedi ating contam nants in
soils below the water table. Exanples of potential limtations are discussed in Section 10.5.6

I npl erent abi lity.

Alternatives 4 through 8 would al so provide a groundwater interception systemto control mgration of

contami nants into Liberty Bay. However, this groundwater control would rely on | ong-term punping, treatnent,
and di scharge of groundwater. Alternative 3 is designed to divert groundwater flow around Area 8 by
encircling the contam nants with a subsurface barrier wall, and hence reduce contam nant mgration into

Li berty Bay. This approach

woul d avoid long-termreliance on groundwater punping, but could allow downward m gration and | eakage of
contaminants bel ow the bottom of the barrier wall. The potential for such | eakage woul d be reduced but not
elimnated by the inperneable cover included in Alternative 3. These groundwater interception and
cont ai nnent neasures woul d not reduce the onshore human health risks at Area 8, and may not be necessary for
long-termattai nnent of RAGs offshore in Liberty Bay. Alternative 2 would nonitor the groundwater and
downgr adi ent marine sedinents to determne if Liberty Bay is adversely affected by Area 8 before deciding if
groundwat er control systens should be built.

If chlorinated solvents are present as DNAPLs, they may sink downward through the aquifer against the upward
gradient that exists at the site, and could threaten drinking water resources in deeper aquifers. In
addi ti on, downward migration could spread the extent of the plune bel ow the bottomof the cutoff walls and
extraction wells of Alternatives 3 through 8, and circunvent their ability to contain or intercept
groundwat er and prevent discharge of VOCs into Liberty Bay. DNAPLs nay be renoved by the hot spot soi
excavation or in-situ treatnment technol ogies of Alternatives 5 through 8, but residual DNAPLs could still be
left at the site in all the alternatives. |If residual DNAPLs cause downward mgration, this would be
observed in the deeper nonitoring wells which would trigger a re-evaluation of DNAPL investigations and DNAPL
response actions.

10.5.4 Reduction of Toxicity, Mbility or Vol une Through Treat nent

Alternative 7 would treat soil to reduce toxicity and nmobility by renoving and destroying VOCs and by



chemcally stabilizing netals. Depending on the outcone of treatability studies, this alternative may al so
i nclude soil washing that woul d reduce the volume of contam nated soil needing chem cal stabilization

Alternative 6 would enploy a groundwater extraction and ex-situ treatment systemto actively flush

contam nants fromthe aquifer. The groundwater treatnent systemwoul d renove VOCs by carbon adsorption for
subsequent destruction during off-site thermal regeneration of the carbon, convert chromumto its less toxic
trivalent form reduce the volune of netals contam nation by precipitating themas sludge, and reduce the
nmobility of the netals by chemcal stabilization of the sludge prior to off-site disposal. G oundwater
extraction and treatnent in Alternatives 4, 5, 7, and 8 is included only for passive hydraulic contai nnent,
and would not result in significant reductions of toxicity, mobility, or volume through treatnent.

Alternatives 5, 6, and 8 would al so include treatnent of VOCs and netals, as needed to nmeet hazardous waste
regul ations for off-site disposal. The volune of soil to be excavated for possible treatment would vary for
each of these alternatives (Alternative 6 would renove the least and Alternative 8 the nost soil). The
excavated soil would be analyzed to determne treatment requirenents. |If treatment is not required for

di sposal, Alternatives 5 and 8 would not include treatnent as a principal elenent of the renedy.

Alternatives 2 through 4 do not include treatnment technol ogies as a principal elenment of the renedy, and thus
woul d not satisfy the regulatory preference for treatnment.

10.5.5 Short-Term Ef fecti veness

Al of the alternatives would quickly achi eve RACs because they all would use institutional controls to
prevent potential hunman exposures, and Area 8 does not appear to be causing current ecol ogical risks based on
existing data. For the purposes of controlling groundwater to prevent possible future risks in Liberty Bay,
the groundwater interception systemof Aternative 4 would be the quickest to inplenent, since it does not
invol ve construction of a subsurface cutoff wall. The barrier wall control systens of Alternatives 3, 5, 6,
7, and 8 woul d take longer to inplenent, but could al so be conpleted in a reasonably short tine.

Remedi al action objectives for Alternatives 2 through 4 woul d only be achi eved by contai nment or

institutional controls rather than active neasures to prevent risks. Soil cleanup | evels could be achi eved
inarelatively short tine for the vadose zone hot spots that would be excavated in Alternatives 5 through 8.
Alternatives 5, 7, and 8 include technol ogies for cleaning up the saturated zone that could be conpleted in a
relatively short time. However, cleanup levels nmay not be attained throughout the site by the technol ogi es
al one because of practical limtations of the technol ogies.

G oundwat er cleanup levels are not likely to be achieved in a short tine frame for any of the alternatives,
because residual soil contamination would remain in all cases, and provide ongoi ng sources of groundwater
contanm nation. Alternative 8 would renmove the nmost soil, and therefore would likely attain the greatest
accel eration of natural groundwater restoration processes. Aternatives 5 and 7 woul d achi eve internediate
i nprovenent, since they would involve renoval or treatnent of hot spots in both the vadose and saturated
zones. Alternative 6 is intended to clean up the entire groundwater plune by aquifer flushing, but it is not
expected to be effective in renoving netals fromthe soil in a short tine frame. However, the renoval of hot
spots fromthe vadose zone in this alternative would inprove the rate of groundwater restoration conpared
with Alternatives 2 through 4, none of which include any source treatnment or renoval actions. Physica
containnent (Alternative 3) would have no benefit with respect to drinking water quality, because the

contai nnent wal |l woul d be adjacent to the shoreline and there would be no usabl e aquifer downgradi ent of the
site (i.e., groundwater cleanup |evels would never be achieved).

Alternatives 5 through 8 woul d cause sone short-termrisks of exposure to workers and the community during
excavation, treatnent and hauling of soils renoved fromthe vadose and saturated zones. These exposures
woul d be less for Alternative 7 if treatability studies showed in-situ treatnent should be used rather than
ex-situ treatment. Some short-terminpacts to Liberty Bay may result fromAlternatives 3 through 8 because
construction activities that disturb the soil near the shore could tenporarily increase the nobility of
contami nants. These inpacts would be minimal for Alternative 4 which only involves construction of
extraction wells rather than a groundwater interception systemwith a slurry wall.

10.5.6 Inplenentability

Techni cal constraints to inplenentation would be the least for Alternatives 2 and 3 because construction
activities would be limted to installation of wells that would not conflict with existing facilities
Alternative 3 is designed to avoid i mediate denolition of existing structures, but would require
construction of a slurry wall and interimcover in the mdst of existing buildings and underground utilities.
The remaining alternatives would require i nmedi ate building denolition and possible relocation of utilities
to provi de unobstructed access to renediate the contam nated soils. There are practical mlitary and
economi c constraints to denolition of the plating shop. The plating facility supports the mlitary m ssion
of the base. Disruption of plating operations by building denolition would have negative inpacts to base



operations. |If demolition is required for renediation, its timng would need to be coordinated with the
Navy's plans for a new plating facility in order to maintain plating capabilities unique to the base.

Al though Alternatives 5 through 8 include soil renoval or treatment actions intended to attain cleanup |levels
for both the vadose and the saturated zone, these levels night not be achieved due to practical linmtations
of the technol ogies. For exanple, Alternative 6 would use groundwater flushing to clean up the saturated
zone, but this process is not expected to be effective for renoving nmetals fromthe aquifer in a reasonabl e
tine frane. Alternative 7 nay use augers to mx soil for in-situ treatnent, but this equi pnment cannot reach
beyond certain depths and might not be able to treat the entire zone of contamination. There is significant
uncertainty regarding the technical feasibility of removing soil frombelow the water table, which is a
principal action in Alternatives 5, 7, and 8. Because of the proximty to Liberty Bay and the need to
excavate to considerabl e depths, shoring and dewatering requirenents woul d be extensive and nay be
prohibitive. This issue would not affect the other alternatives.

Additional site characterization to verify the extent of contam nation or define hot spots would be required
to inplenent all of the alternatives other than Alternative 2. DNAPL characterization would involve the use
of specialized equi pmrent and services (cone penetroneter surveys) and would be difficult to inplenent while
the plating shop is operational because of space constraints and the presence of numerous underground utility
lines. Treatability testing would be needed for the slurry walls and treatment systems used in all the
alternatives except Alternative 2. Delays could be experienced for Alternative 7 due to the specialized

equi pnent and services needed for on-site soil treatment.

Alternatives 4 through 8 include treatnent of extracted groundwater and thus would require coordination with
other agencies to obtain a permt to discharge treated effluent. A discharge permt may be nore difficult to
obtain for Alternatives 5 and 8 because these woul d invol ve the highest effluent discharge rates and thus
woul d have greater inpact on the hydraulic capacity of the county sewer systemand POTW Alternatives 2 and
3 woul d avoid groundwater extraction and the need for a discharge pernit.

10.5. 7 Cost

Al ternative 2 would have the | owest cost, with an estinated present worth of $0.9 mllion. Aternatives 3 and
4, which feature physical and hydraulic containment, have intermedi ate cost, with an estinated present worth
of $15 nmillion to $18 mllion. Sonewhat higher costs are estimated for A ternative 6, which includes
excavation of vadose hot spots and aquifer flushing ($32 mllion present worth), and for Alternative 7, which
features on-site treatnment ($33 mllion present worth). The highest costs would be incurred for Alternatives
5 and 7, which address contami nated hot spots in the saturated zone by shoring, dewatering, and excavating
soils for off-site disposal (estimated present worth of $56 million to S74 million).

10.5.8 State Acceptance

The State of Washi ngton Departnent of Ecol ogy concurs with the selected renedy for Area 8 of the NUC
Di vi sion, Keyport Operable Unit 2. Comments received from Ecol ogy have been incorporated into this Record of
Deci si on.

10.5.9 Community Acceptance

Community acceptance was not specifically addressed as part of the evaluation of the individual alternatives
inthe FS. Rather, this criterion was assessed in the context of the preferred alternative presented to the
public in the proposed plan and the public neeting.

Based on comments received on the proposed plan during the public comment period, as summarized in Appendi x
A, the selected renedy descri bed bel ow appears to be acceptable to the comunity.

10. 6 SELECTED REMEDY FOR AREA 8

Based on consi deration of CERCLA requirements, the detailed analysis of alternatives, and public comrents,
the Navy, EPA, and Ecol ogy have determined that the nost appropriate renedy for Area 8 is a conbination of
actions chosen fromAlternatives 2 and 7 (see Section 12.2 for rationale). The selected renedy includes
conti nued groundwater nonitoring, sedinment and tissue nonitoring, institutional controls to restrict
residential use of the site, and renoval of vadose zone soil hot spots for off-site disposal. The excavated
soil would be treated offsite as necessary to conply with | and di sposal regul ations. The groundwater

noni toring woul d be used to establish trends in groundwater chem cal concentrations and determ ne when
institutional controls could be discontinued. The groundwater data would al so be conpared with nonitoring
results for sedinents and tissues to determ ne whether additional actions to protect the marine environnent
shoul d be inplenented at Area 8.



The followi ng sections describe additional details of the selected renedy for Area 8. The descriptions,
details, and costs discussed bel ow for the sel ected actions are based on currently avail abl e data and
information. Changes may be nade to the selected renedy as a result of new infornation devel oped during the
remedi al design and construction processes. Such changes, in general, will reflect nmodifications resulting
fromthe engineering design process.

10.6.1 Soil Renoval and D sposa

The human health risk assessnment determ ned that cadm um detected in the subsurface soil poses a noncancer
health risk for future residents eating honme-grown produce (HQ of 4). Cadmi um and chrom umwere detected in
subsurface soils at concentrati ons above state cl eanup standards (MICA Method B cl eanup | evel s for soi
ingestion). To reduce these risks, soil will be excavated and renoved from hot spot areas within the vadose
zone. The excavation of hot spots will renove the nmajority of contanminants that coul d otherw se be
transported by groundwater into Liberty Bay and help to accel erate natural processes for restoring the

aqui fer. The hot spot renoval will be concerned with netal contam nation rather than VOCs, because no VCOC
sources were located by the soil sanmpling and if any residual VOCs are left in the vadose soils, they are
nore anenable to natural attenuation than netals. This is because VOCs can be vaporized, biodegraded, or

| eached out by rainfall, whereas |eaching is the only mechani smapplicable to netals.

The excavated soil will be transported for disposal in an off-site landfill. The contaminated soil is not a
listed RCRA waste but may be a characteristic hazardous waste. The excavated material will be anal yzed by
the EPA toxicity characteristics |eaching procedure (TCLP) to determine whether it is a restricted waste that
requires treatnent before being disposed. It is anticipated that some of the material may require chem ca
stabilization of the netals (cadmum chromun) prior to disposal. Sone of the soil may also require
treatnent to renove or destroy VOCs since these have been detected in the groundwater. The need for
treatnment will be determ ned based on the TCLP, results. Managenent of excavated material will be in
accordance with federal and state hazardous waste regulations (40 CF. R 8261, 40 CF. R 8262, 40 CF.R
§263, 40 C.F.R 8268, WAC 173-303).

Because the contanminants in Area 8 soil have led to groundwater contam nation that poses unacceptable ri sk,

the RAGCs for the soil included protection of groundwater and surface water quality in addition to prevention
of risks fromsoil ingestion pathways. Renediation goals relative to these RAGs are shown in Table 10-10,
and are based on MICA Method B cl eanup levels for soil ingestion and groundwater protection. The soi

concentration levels for groundwater protection were calculated by nmultiplying the correspondi ng MICA
groundwat er cl eanup |l evel by a factor of 100, in accordance with WAC 173-340-740(3). Since Area 8 groundwater
di scharges into surface water, the MICA groundwater cleanup |evel at the point of discharge is the nore
stringent of the MICA B surface water cleanup |level (defined in WAC 173-340-720[3][b][v]) and the MICA B

cl eanup | evel s based on drinking water (defined in WAC 173-340-720[3][a]). For purposes of clarity, Table
10- 10 shows soil cleanup levels for protection of both drinking water and surface water quality.

Al t hough the MICA B cleanup levels in Table 10-10 are the ultinmate renedi ation goals for Area 8 soils, they
will not be used for purposes of deternmining the location and extent of hot spots for the soil renova
action. Instead, an action |evel equivalent to the MICA B soil ingestion cleanup | evel has been selected to
define hot spots for the soil renoval based on the technical inpracticability and the cost of dewatering and
excavating the saturated zone soils or renoving all the vadose zone soils that exceed the groundwater
protection cleanup |levels (as discussed in Section 12.2). Some of the groundwater protection cleanup |evels
are near or bel ow background | evels, and renoval to such levels mght result in excavating all the vadose
soils at the site rather than hot spots. This would be inpractical to inplenment and woul d have

di sproportionate costs relative to benefits because renoving nore than the hot spots woul d not achieve a
substantial reduction in risk conpared to the additional effort and cost that would be incurred
Institutional controls and nonitoring will be inplenented, as discussed in the next section, because the
groundwat er protection renediation goals will not be achieved by the soil renpval action

The use of the MICA B soil ingestion levels as action |levels for the soil renoval is intended to acconplish
the objectives of elinmnating the risk fromdirect contact with soil, reducing the risk fromeating homegrown
produce, and accelerating the natural restoration of the groundwater. Table 10-10 identifies these action
| evel s while accounting for background |evels, and conpares themto the naxi mum concentrati ons detected in

Area 8 soils. Cadm um and chrom um exceeded the MICA B soil ingestion cleanup | evel due to noncancer effects,
and thus will be used as target conpounds for cleanup. Qher chemcals 1 detected in the vadose soils did
not exceed the soil ingestion cleanup | evels except for arsenic. Arsenic was not selected as a target

conmpound because the maxi num concentration was only two tinmes the background val ue, 90 percent of the soi
results were | ess than the background val ue, and the |ocations where arsenic was detected above background
are contiguous with the cadm um, chrom um, and petrol eumcontam nated areas of the site that will be
excavated as part of the hot spot renoval action and the UST soil removal action (the UST renediation is
di scussed in Section 10.3). A nunber of organic conpounds were detected in soils, but none exceeded MICA
Met hod B cl eanup |l evels (Table 10-10).



Tabl e 10-10
Renedi ati on Goal s and Action Levels for Area 8 Soil

Soi|l Renedi ati on Goal s, ng/kg

MICA Met hod B MICA Met hod B Area 8 Soil Maxi mum Resul t
MICA Met hod B Cl eanup Level Cl eanup Level Rl Backgr ound Renoval Action Det ect ed
Cl eanup Level for Protection of for Protection of Val ue for Soil Level in Soil

Chemi cal for Soil Ingestion-a Drinking Water-b, c Surface Water-b,d (my/ kg) (my/ kg) (my/ kg)
| NORGANI CS
Arsenic 1.4 0. 005 0.014 6.1 6.1 12.9
Bari um 5, 600 100 89 5, 600 125
Cadm um 80 0.5 0.8 0.32 U 80 193
Chromum (I111) 80, 000 1, 600 16, 000 80, 000
Chr onmi um (M) 400 8 5 400
Chrom um (total) 5 43 2,600
Copper 2,960 59 0. 25 37 2,960 390
Lead 1.5 0.58 549
Mer cury 24 0.2 0. 0025 0.11 U 24 0.09
N ckel 1, 600 10 0.79 91 1, 600 427
Si |l ver 240 4.8 0.12 1.1 U 240 2.8
Thal i um 5.6 0.11 0.16 0.32 U 5.6 0.42
Tin 48, 000 960 48, 000 100
Zinc 24, 000 480 7.7 60 24, 000 718
Cyani de 1, 600 32 0.1 1, 600 3.5
VOLATI LE ORGANI C COVPOUNDS
Acet one 8, 000 80 0.21
Benzene 35 0.5 7.1 ND
Carbon tetrachl ori de 7.7 0.034 0.44 ND
Chl orof orm 160 0.72 47 ND
1, 1- di chl or oet hane 8, 000 80 ND
1, 1-di chl or oet hene 1.7 0.7 0.32 ND
1, 2-di chl or oet hane 11 0.5 0.59 ND
1, 2-di chl or oet hene(ci s) 800 7 ND
1, 2-di chl oroet hene (trans) 1,600 10 3, 300 0. 005
Et hyl benzene 8, 000 70 690 7.3
Styrene 33 0.15 0. 067
Tet rachl or oet hene 20 0.5 0. 89 0.11
Toul ene 16, 000 100 4,900 0.24
1,1, 1-trichl oroet hane 7,200 20 4, 200 0. 56
1,1, 2-trichl oroet hane 18 0.5 4.2 ND
Tri chl or oet hene 91 0.5 8.1 0.13

Xyl enes 160, 000 1, 000 37



Tabl e 10-10 (Conti nued)

Renedi ati on CGoal s and Action Levels for Area 8 Soil

Renedi ati on Goal s, ng/kg

MICA Met hod B MICA Met hod B Area 8 Soil Maxi mum Resul t
MICA Met hod B Cl eanup Level Cl eanup Level Rl Backgr ound Renoval Action Det ect ed
Cl eanup Level for Protection of for Protection of Val ue for Soil Level in Soil
Chemi cal for Soil Ingestion-a Drinking Water-b, c Surface Water-b,d (my/ kg) (my/ kg) (my/ kg)
SEM VOLATI LE ORGANI C COVPOUNDS
But yl benzyl phthal ate 16, 000 320 130 0. 083
D -n-butyl phthal ate 8, 000 160 290 3.1
D -n-octyl phthal ate 16, 000 32 0. 085
Di net hyl phthal ate 80, 000 1, 600 7, 200 0. 034
Bi s(2- et hyl hexyl) 71 0.6 0.59 0.4
phthal ate
a Value listed is the lower of the cancer or noncancer val ue.
b Value listed accounts for adjustment when an MCL or water quality standard is sufficiently protective to serve as the MICA cl eanup | evel (MICA
I npl erentation Meno No. 1; Kraege 1993). Val ue does not account for background or PQL adjustnments.
c Value listed is the | owest val ue derived from WAC 173-340-720(3)(a)(ii), 40 CFR 141, and WAC 246-290- 310 (see Table 10-12).
d Value listed is the | owest val ue derived from WAC 173-340-730(3)(a)(iii), 40 CFR 131.36, WAC 173-201A-040(3), and federal water quality
criterion docunents (as anmended) (see Table 10-12).
ND = Chemical was detected in Area 8 groundwater but was not detected in soil sanples.



The action level will be defined as a hazard i ndex of 1, based on MICA Method B soil ingestion exposure
factors and toxicity factors for cadm umand chromiumin effect at the time this ROD is signed. Table 10-11
lists the avail able soil data for cadm umand chrom um and shows the hazard i ndex cal cul ated for each sanple
location. The data listed in Table 10-11 include all sanples collected for the R and other studies
conducted during the sane time frane (Hart Crowser 1991, 1992).

Fi gure 10-5 plots the hazard indices and shows the |ocation of hot spots based on the calculations listed in
Tabl e 10-11. Darkened synbols in Figure 10-5 indicate the sanple |l ocations where the hazard i ndex was
greater than 1, and are thus considered hot spots for the renoval action. The hot spots will be renoved by
excavating the material within the vicinity of the darkened points in Figure 10-5, and then excavating
outward horizontally and vertically until the action level is attained at the excavation surface (i.e., at
the bottomand vertical surfaces of the excavation pit). The outward excavation will be acconplished in
several stages, or passes, of excavation. After each pass of excavation, sanples will be taken fromthe
excavation surfaces and anal yzed to determ ne conpliance with the action level. The depth of excavation wll
be linmted to the el evation of the water table regardl ess of whether cleanup |evels are achieved. Once the
action level is attained, the pit will be backfilled with clean material.

Because the extent of soil renoval will be based on cleanup concentrati ons determned during excavation, the
actual volunme to be renoved is presently unknown. It is anticipated that the volune will be equal to or |ess
than that assuned for vadose zone hot spot renoval in Alternative 5 of the FS (6,400 cubic yards). The
volume in the FS was a conservative estimate derived fromthe extent of the groundwater plume. The actual
soil volume that will be renmoved will be a function of the nunber of excavati on passes at each hot spot

| ocation that are needed before anal yses show that a clean surface has been attained conpared with the action
level. |If the hot spots represent |ocalized sources rather than wi despread contam nation, only a few
excavation passes mght be required at each location, and the total actual volunme m ght be considerably |ess.

The soil removal will occur in two phases. The first phase will involve excavation of soil below the chrone
roomof the plating shop. This coincides with the hot spots at B-4 and B-5 shown within the eastern part of
the plating building in Figure 10-2. The first phase excavation will not extend laterally beyond the linits
defined by the walls of the chrome room The first phase removal will commence within 15 nonths of the
signing of this ROD. The second phase of soil renmoval will involve excavation of the remaining hot spots,
including any portions of the hot spots at B-4 and B-5 that may extend |aterally beyond the walls of the
chrone room The timng of the second renoval phase depends on the Navy obtaining funding for construction
of a new plating shop, because the plating facilities are needed to support base operations and the existing
pl ati ng building nust be denolished to provide access for the soil renoval action. Flexibility in the timng
of the second renoval phase is included in this ROD because it is not legal to use federal funds appropriated

for remedial actions to pay for the cost of a new plating facility. The Navy will inplement the second phase
of soil removal after conpletion of the first phase or no later than 1998 when the new plating facility is
operational. This is dependent on funds being appropriated for the construction of the new facility. |If

funding for the new plating facility is not forthcom ng such that the second phase soil renoval is del ayed
beyond 1998, then other alternatives for engineered actions will be considered in concurrence with EPA and
Ecol ogy.



Tabl e 10-11
Cumul ati ve Noncancer Risk for Chromumand Cadmumin Area 8 Soils

Chrom um Cadm um Cumul ati ve
Sanpl e Dept h Concentration Concentration Chr omi um Cadm um Ri sk H a
Sanpl e Desi gnation (feet) (my/ kg) (ro/ kg) HQa HQa (Ha) Above 1.0
ANAT-S- 1 1 155 0. 96 3.9e-01 1. 2e-02 0.4
ANAT- S- 2 2.5 27.3 17.8 6. 8e-02 2.2e-01 0.3
ASDP- S- 1 4-7 251 21.6 6. 3e-01 2.7e-01 0.9
AS-B-1 9.5 302 18.1 7. 6e-01 2.3e-01 1.0
AS-B- 1R (replicate) 9.5 289 20.1 7.2e-01 2.5e-01 1.0
AS-M 1 4.5-9.5 156 29.2 3.9e-01 3.7e-01 0.8
AS-S-1 0-4.5 37.4 6.5 9. 4e-02 8. le-02 0.2
BLT-E-B-2 8 52.6 45 1.3e-01 5. 6e-01 0.7
BLT-E-S-1 3 33.7 67 8. 4e-02 8.4e-01 0.9
BLT-MB-2 6.5-7 198 193 5. 0e-01 2. 4e+00 2.9 *
BLT-MS-1 0-3 45.2 126 1.1e-01 1. 6e+00 1.7 *
BLT- WB-2 5 93.4 40.5 2.3e-01 5. 1le-01 0.7
BLT-WS-1 0-2 38.4 73.5 9. 6e-02 9. 2e-01 1.0
B-14-S-1 1-1.5 20.8 2 5. 2e-02 2.5e-02 0.1
B-14-S-2 3-3.5 28.6 2.5 7.2e-02 3.1le-02 0.1
B-15-S-1 0.5-1.5 46. 2 54.7 1.2e-01 6. 8e-01 0.8
B-15-S-3 5.5-6 85 4.2 2.1le-01 5. 3e-02 0.3
B-16-S-1 0.5-1.5 40 35.7 1. 0e-01 4. 5e-01 0.5
B-16-S-2 3-5 345 33.2 8. 6e-01 4. 2e-01 1.3 *
B-16-S-3 6.5-8 81.7 15 2. 0e-01 1.9e-01 0.4
B-17-S-1 1.0-1.5 86 130 2.2e-01 1. 6e+00 1.8 *
B-17-S-2 3-4.5 166 184 4. 2e-01 2. 3e+00 2.7 *
B-17-S-3 7-8.5 129 36 3.2e-01 4. 5e-01 0.8
B-18-S-1 1-2 190 4.2 4.8e-01 5. 3e-02 0.5



Tabl e 10-11 (Conti nued)
Cumul ati ve Noncancer Risk for Chromumand Cadmumin Area 8 Soils

Chrom um Cadm um Cumul ati ve
Sanpl e Dept h Concentration Concentration Chr omi um Cadm um Ri sk H a
Sanpl e Desi gnation (feet) (my/ kg) (ro/ kg) HQa HQa (Ha) Above 1.0
B-18-S-2 3-4 65.5 1.8 16. e-01 2.3e-02 0.2
B-18-S-3 9-10.5 83.7 26.8 2.1le-01 3.4e-01 0.5
B-19B-S-1 1-1.5 184 1.6 4. 6e-01 2. 0e-02 0.5
B-19B-S- 2 3.5-4 68.5 1.2 1.7e-01 1. 5e- 02 0.2
B-1-S-3 6-6.8 23 1U 5. 8e-02 0.0 0.1
B-1-S-5 11-11.5 14 1U 3.5e-02 0.0 0.0
B-1-S-7 16-16. 8 22 3.4 5. 5e-02 4. 3e-02 0.1
B-20/S-1(replicate of B-18-S 1) 1-2 196 3.2 4.9e-01 4. 0e-02 0.5
B-2-S-4 8.5-10 20 1U 5. 0e- 02 0.0 0.1
B-2-S-6 13.5-15 50 4.1 1.3e-01 5. 1le-02 0.2
B-2-S9 21-21.7 53 11 1.3e-01 1.4e-01 0.3
B-3-S-4 6-6.8 21 1U 5. 3e-02 0.0 0.1
B-3-S-6 11-12.5 13 1U 3.3e-02 0.0 0.0
B-3-S-9 23.5-23.9 18 1U 4. 5e-02 0.0 0.0
B-4-S-2 2.5-3 640 1.1 1. 6e+00 1. 4e-02 1.6 *
B-4-S-4 6-7 79 2 2.0e-01 2.5e-02 0.2
B-5-S-1 1-1.5 2600 1.5 6. 5e+00 1. 9e-02 6.5 *
B-5-S-6 9-9.9 74 1 1.9e-01 1.3e-02 0.2
B-5-S-7 12-12.8 110 1 2.8e-01 1.3e-02 0.3
B-6-S-1 2.5-3.5 190 2.6 4. 8e-01 3.3e-02 0.5
B-6-S-4 10-10. 7 81 1U 2.0e-01 0.0 0.2
B-7-S-2 2.5-3.5 260 2.1 6. 5e-01 2. 6e-02 0.7
B-7-S-6 10-10.3 95 6.6 2.4e-01 8. 3e-02 0.3



Tabl e 10-11 (Conti nued)

Cumul ati ve Noncancer Risk for Chromumand Cadmumin Area 8 Soils

Sanpl e Desi gnation
CHROVE- B- 3

CHROVE- M 1

CHROME- S- 1
CHROME- S- 1R (replicate)
CsDP-S-1

MV 10-S- 4

MWV 10- S- 8

MV 11-S-3

MV 11-S-7

MV 12-S-10

MM 12-S-3

MM 12-S-7

NSDP- W5

NSUMPT- B- 1

NSUWP- B- 2

NSUWP- B- 2R (repli cate)
NSUWP- S- 1

SB8-15-1

SB8- 15- 2

SB8- 15- 3

SB8- 16- 1

SB8- 16-FD1 (replicate)
SB8-1-1

Chrom um
Sanpl e Dept h Concentration
(feet) (ng/ kg)
8 21.8
4-6.5 76.1
0-4 34.9
0-4 34
4-5 63.7
8.5-9.3 18
18.5-18.8 11
6-7.5 73
16-16. 8 24
23.5-24.4 30
6-7.5 64
16-17.2 91
1.5 1610
5 134
4 51.3
4 45.8
0-2 32.8
13-14 29.1
20-20. 8 23.7
30-31.5 33.1
48-50 19. 4
48-50 32.9
2-3 23.8

Cadm um
Concentration
(ng/ kg)
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Tabl e 10-11 (Conti nued)
Cumul ati ve Noncancer Risk for Chromumand Cadmumin Area 8 Soils

Chr oni um Cadmi um Cumul ati ve
Sanpl e Dept h Concentration Concentration Chr omi um Cadm um Ri sk H a
Sanpl e Desi gnation (feet) (my/ kg) (ro/ kg) HQa HQa (Ha) Above 1.0

SB8- 1- 2 5-6 25.1 0.46 U 6. 3e-02 0.0 0.1

SB8- 1- 3 8-9 23 0.45 U 5. 8e-02 0.0 0.1

SB8-2-1 3-4 20.5 0.44 U 5.1le-02 0.0 0.1

SB8- 2- 2 4-6 20.1 0.42 U 7.3e-02 0.0 0.1

SB8- 2- 3 8-9 36.5 0.46 U 9. 1le-02 0.0 0.1

SB8-2-FDL1 (replicate) 3-4 34.3 0.40 U 8. 6e- 02 0.0 0.1

SB8- 3- 1 2-3 28.6 0.39 U 7. 2e-02 0.0 0.1

SB8- 3- 2 5-6 46 16.2 1.2e-01 2. 0e-01 0.3

SB8- 3- 3 8-9 20.5 5.1 5. le- 02 6. 4e- 02 0.1

SB8- 4- 1 2-3 22.6 0.41 U 5. 7e-02 0.0 0.1

SB8- 4- 2 5-6 19.9 0. 42 5. 0e- 02 5. 3e-03 0.1

SB8-5-1 2-3 25.8 042 U 6. 5e-02 0.0 0.1

SB8- 5- 2 5-6 18.5 0.40 U 4. 6e-02 0.0 0.0

SB8- 5- 3 8-9 25.7 0.34 U 6. 4e- 02 0.0 0.1

SELP-1-S-1 1 215 1.14 5. 4e-01 1. 4e-02 0.6

SELP- 2-S-2 4.5 29.2 5.5 7. 3e-02 6. 9e- 02 0.1

Soi | Background Val ues (fromRl) 42.6 0.32 U 1.1le-01 0.0 0.1

a Hazard quotients (HQ and hazard indices (H) are relative to MICA Method B exposure paraneters and RfDs per the March 1994 Update of CLARC II. CQumulative risk (H) for

mul tiple target conpounds is cal cul ated using MICA Level B fornulas for direct contact exposures to soil.
* I ndi cated on H above 1.0.

This table includes sone data that have not been validated. The purpose of this table is for estination of hot spot |ocations only.

<I M5 SCR 1094085W>



10.6.2 Monitoring

This section describes the principal elements of the nonitoring that will be inplenented for the sel ected
remedy. After this ROD is signed, further details of the nmonitoring programw || be devel oped by preparation
of a sanpling and analysis plan, with public input and review and concurrence by EPA and Ecol ogy. The Navy
may perform background sanpling and analysis for conpari son and determ ning the significance of nonitoring
results for inorganics. The sanpling and analysis plan will specify nmethods for collecting, analyzing and
interpreting background sanpl es.

. G oundwat er Monitoring

G oundwat er nonitoring will be conducted by sanpling nmultiple nonitoring wells in the water table aquifer at
Area 8. Sone of the wells will be screened in the uppernost portion of the aquifer to nonitor horizontal

m gration, and sone of the wells will be screened bel ow the depth of known contam nation to nmonitor for
possi bl e downward migration. Existing wells will be supplenmented with new wells to inplenment the nonitoring
program

The groundwater sanples will be analyzed for VOCs and netal s usi ng standard EPA nethods because these

anal ytes were used in the plating shop and are present in the groundwater. The initial sanpling rounds will
al so include analysis for semvolatile organic conmpounds (SVCOCs) because of the petroleumrel eases fromthe
former underground storage vault. SVOC anal yses for subsequent rounds will depend on the results for the
initial rounds.

The Navy has been conducting quarterly or nonthly groundwater nonitoring for these anal ytes since April of
1992. These nonitoring results support a nonitoring frequency of twi ce per year until the 5-year site review
is performed. The sanpling frequency for subsequent years will be adjusted as part of the 5-year review
process. The scope of the nonitoring programw |l continue to be amended as the data are gathered and

eval uated. Any decision to nodify the nmonitoring programw |l be nade with EPA and Ecol ogy concurrence and
input fromthe community.

The groundwater monitoring data will be used to determne the effectiveness of the soil renoval, establish
contaminant trends over tine, and assess whether institutional controls restricting groundwater use for
drinking can be discontinued. For this purpose, the nonitoring data will be conpared with federal and state
drinking water standards for nmetals and VOCs (Table 10-12). The anal ytical methods, nunber and | ocations of
well's, and the details of how these evaluations are to be made will be docunented in the sanpling and

anal ysis plan. Any decision to discontinue institutional controls on potable use of groundwater based on
groundwat er nonitoring results will be subject to approval by EPA and Ecol ogy with input fromthe comunity.
Conparison of the groundwater data to drinking water standards nay not be an appropriate measure for all
institutional controls that may be inplenmented; the need to continue other institutional controls may depend
on conparisons of monitoring data to other ARARs or risk-based | evels besides drinking water standards.

The wells installed below the depth of known contamination will be used to assess possi bl e downward
mgration. |If the results for these wells show VOC concentrations are increasing or the edge of the plume is
novi ng downward, the presence of DNAPLs may be indicated. |f deeper aquifers appear to be threatened, the
Navy will evaluate, in concurrence with EPA and Ecol ogy, the need for further investigations to determne if
DNAPLs are present and identify their locations. |If further characterizations are carried out and DNAPLs are
| ocated, methods of DNAPL remediation will be considered by the Navy in concurrence with EPA and Ecol ogy.

The groundwater nonitoring data will also be conpared with the long-termnonitoring results for sedinents and
tissues (described in the next section) to establish whether mgration of chemcals in the groundwater from
Area 8 is causing inpacts in the marine environnent, and determ ne the need for groundwater control actions.
These eval uations are discussed subsequently in the groundwater controls section.



Tabl e 10-12
Reredi ation Goals for Area 8 G oundwater and Surface Water

Dri nki ng Water Surface \Water
(ng/L) (1ng/L)
Rl Backgr ound
Val ue for MICA Met hod B MICA Met hod B MICA Method B State Water Quality Standards MI'CA Met hod
G oundwat er For mul a C eanup For mul a Anbi ent Fi sh B d eanup
Cheni cal s (ug/ L) Val ue Federal MCL State MCL Level -b Val ue-b Marine-c, d I ngestion-a,c Level
| NORGANI CS
Arsenic 12 0. 05 50 50 0. 05 0. 084 36 0.14 0.14
Bari um 130 1,100 N 2,000 1, 000 1, 000
Cadm um 2.5 8 N 5 10 5 20 N 8 170 8
Chromum (I11) 16,000 N 16, 000 160, 000 N 160, 000
Chrom um (V1) 10 U 80 N 80 810 N 50 50
Chrom um (total) 4 U 100 50 50
Copper 3 U 590 N 1, 300* 590 2,700 N 2.5 2.5
Lead 1U 15* 50 15 5.8 5.8
Mer cury 0.2 U 4.8 N 2 2 2 0. 025 0. 15 0. 025
N ckel 3 U 320 N 100 100 1,100 N 7.9 4, 600 7.9
Si |l ver 29 48 N 48 16,000 N 1.2 1.2
Thal i um 2 U 1.1 N 2 1.1 1.6 N 6.3 1.6
Tin 9,600 N 9, 600
Zinc 19 4,800 N 4, 800 17,000 N 77 77
Cyani de 18 320 N 200 320 52,000 N 1 220, 000 1
VOLATI LE ORGANI C COVPOUNDS
Acet one 800 N 800
Benzene 1.5 5 5 5 43 71 71
Carbon tetrachl ori de 0.34 5 5 0.34 2.7 4.4 4.4
Chl or of orm 7.2 100f 100f 7.2 280 470 470
1, 1- di chl or oet hane 800 N 800
1, 1-di chl or oet hene 0.073 7 7 7 1.9 3.2 3.2
1, 2-di chl or oet hane 0.48 5 5 5 5.9 99 5.9



Tabl e 10-12 (Conti nued)
Reredi ation Goals for Area 8 G oundwater and Surface Water

Dri nki ng Water Dri nki ng Water

(1g/'L) (ng/ L)
Rl Backgr ound

Val ue for MICA Met hod B MICA Met hod B MICA Method B State Water Quality Standards MI'CA Met hod
G oundwat er For mul a C eanup For mul a Anbi ent Fi sh B d eanup
Cheni cal (ug/ L) Val ue Federal MCL State MCL Level -b Val ue-b Marine-c, d I ngestion-a,c Level -b
Vol atil e O ganic Conmpounds (continued)
1, 2-di chl or oet hene(ci s) 80 N 70 70
1, 2-di chl or oet hene(trans) 160 N 100 100 33,000 N 140, 000 33, 000
Et hyl benzene 800 N 700 700 6,900 N 29, 000 6, 900
Styrene 1.5 100 1.5
Tet rachl or oet hene 0. 86 5 5 4.2 8.9 8.9
Tol uene 1,600 N 1, 000 1, 000 49,000 N 200, 000 49, 000
1,1, 1-trichl oroet hane 720 N 200 200 200 42,000 N 170, 000 42, 000
1,1, 2-trichl oroet hane 0.77 5 5 25 42 42
Tri chl or oet hene 4 5 5 5 56 81 81
Xyl enes 16,000 N 10, 000 10, 000
SEM VOLATI LE ORGANI C COVPQUNDS
But yl benzyl phthal ate 3,200 N 3, 200 1,300 N 5, 200 1, 300
D -n-butyl phthal ate 1,600 N 1, 600 2,900 N 12, 000 2,900
D -n-octyl phthal ate 320 N 320
D net hyl phthal ate 16, 000 N 16, 000 72,000 N 2,900, 000 72,000
Bi s(2- et hyl hexyl) phthal ate 6.3 6 6 3.6 5.9 5.9
a Value listed is the | ower of the cancer or noncancer val ue.
b Val ue |isted accounts for adjustnent when an MCL or water quality standard is sufficiently protective to serve as the MICA cl eanup | evel (MICA | npl enentati on Menmo No. 1;
Kraege 1993). Val ue does not account for adjustments due to background or practical quantitation limts.

c Value listed was derived from 40 CFR 131.36, WAC 173-201A-040(3),
selected in the followi ng order of preference:

d Value listed is the lower of the chronic or acute standard for
e The standards for copper and | ead are "treatnent techniques."

if the concentration nmeasured at the tap exceeds the action |evel,

—

Based on tri hal onet hanes.

N = Value listed is based on noncancer rather than cancer effects.

ND = Chemical was detected in Area 8 groundwater but was not detected in soil

and federal

sanpl es.

water quality criterion docunents (as anended).
40 CFR 131. 36 supercedes WAC 173-201A-040(3) whi ch supercedes the federal
marine water.
Copper and | ead have action |evels rather than MCLs.
this requires inplenentation of specified treatnent techniques (40 CFR 261 Subpart

I f values conflicted,
criterion docunents.

the val ue was

Wien applied to a purveyor of a public water supply,



. Sedi nent and Ti ssue Monitoring

Long-termnonitoring will include sanpling sedinents and tissues that nmay be inpacted by groundwater
di scharges fromArea 8. This nonitoring is separate fromthe Area 9 confirmatory sedi ment sanpling described
in Section 11. 3.

As natural restoration continues at Area 8, residual contami nation nay continue to be discharged into Liberty
Bay for many years. Sedinment and tissue nonitoring will be done to assess whet her these di scharges

accunul ate over the long-termand cause inpacts in Liberty Bay that may warrant inplenentation of groundwater
control neasures.

Initially, this nmonitoring will consist of:

> Sanpling of a cluster of sedinment stations in the intertidal zone adjacent to Area 8 north of
Pier 1, or other places that are nost likely to be affected by Area 8 groundwater.

> Sanpl ing of bivalve tissues fromstations in the intertidal zone adjacent to Area 8 north of
Pier 1, or other places where bivalves are present and nost likely to be affected by Area 8
gr oundwat er .

> The sediment and tissue sanpling locations will be specified in the sanpling and anal ysis pl an.
The purpose of the sanpling will be to assess possible future inpacts attributable to Area 8,
not to nonitor throughout Area 9. Accordingly, the sanpling |locations will be selected to
represent areas of greatest potential inpact fromArea 8 groundwater discharges.

> Bi val ve species to be sanpled will be specified in the sanpling and anal ysis pl an.
> Two rounds of sedinent and bivalve sanpling will be conducted prior to the 5-year review
> The sanpling results will be used to determ ne whether inpacts occur in Liberty Bay that are

related to contamnants fromArea 8  Therefore, the sanples will be anal yzed for SVOCs and the
foll owi ng inorganic chemcals that have been used at the plating shop:

Cadm um
Chrom um
Copper
Cyani de
Gol d
Lead

N ckel
Silver
Tin

Zi nc

> Anal ytical nethods to be used will be specified in the sanpling and anal ysis pl an.

> The nonitoring results will be evaluated as di scussed in the groundwater controls section
bel ow.

The scope of the initial nmonitoring programw |l be anended as the data are gathered and eval uated. This may
invol ve either expanding or reducing the nunber of sanples or the sanpling frequency, depending on the
results. The need for continued SVOC nonitoring will also be evaluated in the |light of the groundwater
nonitoring results. The sedinent and tissue nonitoring will be continued until the groundwater conplies with
the surface water cleanup levels in Table 10-12 and the sedinent results are satisfactory conpared to the
state Sedi ment Managenent Standards. Any decision to nmodify (e.g., addition of surface water nonitoring) or
di scontinue the nonitoring programwi ||l be subject to approval by EPA and Ecol ogy, with input fromthe
communi ty.

. G oundwater Control s

This section describes howthe Area 8 nonitoring data will be used to determ ne whet her groundwater control
actions should be inplenented at Area 8.

The data collected fromthe Area 8 sediment and issue nmonitoring programw || be evaluated for human health
ri sk using the sanme mnet hodol ogy and exposure assunptions as enployed in the baseline risk assessnment for Area
8. In addition, the sedinent data will be evaluated for ecol ogical risk by conparison with the Washi ngton
Stat e Sedi nent Managenent Standards cl eanup screening levels; the details of this evaluation will be



specified in the sampling and analysis plan. The shellfish tissue data will also be evaluated for ecol ogi cal
ri sk using the nethodol ogy enployed in the baseline risk assessnent, including effects to higher trophic

| evel organisns (i.e., English sole, pigeon guillenot). |f these eval uations show unacceptable risks or
exceedances of state sediment cleanup screening levels, the Navy will initiate groundwater control actions or
further investigations with input fromthe comunity and concurrence by EPA and Ecol ogy. Further
investigations nay include resanpling to confirmchemical results and sedi nent bi oassays tests to confirm
risks prior to initiating groundwater controls

I mpl erent ati on of groundwater controls will depend on whether Area 8 groundwater is a significant source of
the chem cals that cause risk in sedinments or tissues. This determnation will be nmade with EPA and Ecol ogy
concurrence considering the follow ng factors

> Whet her or not there is a correspondence between chemicals detected in Area 8 groundwater and
the chemicals causing risk in sediments or tissues.

> Adequacy of groundwater detection limts for the chemcals causing risk in sedinments or
tissues.
> Whet her or not the chemicals causing risk in sedinents or tissues are plating chem cals used at

Area 8 (i.e., the inorganics listed in the previous section on sedinent and tissue nonitoring).
If risk is due to these chenicals, groundwater controls would |ikely be warranted

> Whet her or not the chemicals causing risk in sedinents or issues are ubiquitous conpounds that
could likely be due to other sources in Liberty Bay besides the base. Exanples include benzoic
acid, phenols, PHCs, or phthalates from sources such as septic tanks, narinas, roadways, or
natural plant decay. |If risk is due to such chem cals, groundwater controls may not be
war r ant ed.

If this determination indicates Area 8 groundwater to be a significant source of the risk in sedinment or
tissues, groundwater control actions will be initiated. The Navy may elect to initiate groundwater contro
actions without conducting the confirmatory sanpling |isted above. Selection of groundwater control actions
wi Il be subject to review and concurrence by EPA and Ecol ogy. Exanples of groundwater control neasures that
may be inplenmented may include the engineered controls described in Alternatives 3 through 8 of the FS
report. The listing of these exanpl es does not preclude other feasible actions from bei ng proposed, approved,
and i nplemented. Public notice and a ROD anendnent or Explanation or Significant D fference (ESD) woul d be
requi red shoul d groundwat er control neasures prove warranted.

10.6.3 Institutional Controls

Institutional controls will be inplenented to restrict residential |and use at Area 8, prevent construction
of potable wells, restrict construction activities, provide for long-termnonitoring activities, and contro
physi cal access to the property. Once the soil renoval action is conpleted, sone of these controls will be
di sconti nued, as di scussed bel ow.

The following institutional controls will be inplenented and maintai ned while the Navy owns the property:

. Physi cal access to the property will be controlled by continued use of existing base security
measures, including fencing of the entire base, pass and identification procedures,
guar dhouses, and security patrols. These controls may be di scontinued when the soil renova
action is conpl et ed.

. Land use restrictions will be inposed to disallowresidential |and use at Area 8. These
controls will include restrictions on cultivation of honegrown produce because of cadm umin
soi | s.

. Land use restrictions will be inposed to prevent construction of wells at Area 8 for drinking

wat er or donestic purposes, control excavation of soils belowthe water table, and contro
groundwat er di scharges fromconstruction projects (e.g., trench dewatering). The groundwater
nonitoring data will be used to determ ne when these controls can be di scontinued

. The physical access and | and use restrictions will be initiated by issuing a NUWC Di vi sion
Keyport Instruction signed by the base Commander. This instrunent will constitute orders to
base nmilitary and civilian personnel to inplenent and naintain the access controls and
restrictions. Inplenentation of the Instruction will include incorporation of its elenents
into the facility master plan and the capital inprovenents plan



. The Instruction will also include provisions for conducting the long-termnonitoring activities
called for in this ROD.

. The Instruction will be prepared after this RODis signed. Its content will be subject to
revi ew and approval by EPA and Ecol ogy.

In the event the Navy sells or transfers the property, per 40 C.F.R 8373.1, in accordance w th CERCLA
section 120(h) (1), the Navy will include a notice that identifies that hazardous substances were stored on
the property and were rel eased and di sposed of on the property. This notice will identify the type and
quantity of such hazardous substance and the tinme at which such storage, rel ease, and di sposal took place
This notification will occur even if the property is transferred to another federal agency.

In addition, per CERCLA section 120(h)(3) the deed will contain specified information regarding the hazardous
subst ances and a covenant warranting that:

1. Al renedial action necessary to protect human health and the environment with respect to any such
substance renmi ning on the property has been taken before the date of such transfer and,

2. Any additional renedial action found to be necessary after the date of such transfer will be conducted by
the United States. Wen the Departnment of the Navy reports property as excess to the General Services
Administration, it is responsible for informng General Services Adninistration of all inherent hazards
and for the expense and supervision of decontam nation of the property (41 C F. R 81101-47.401-4).

The remedi al actions necessary to protect human health and the environnent at Area 8 are the followi ng
institutional controls, which will be inplenented when the Navy transfers the property to a future owner:

. Restrictive covenants on the property will be recorded with the county register of deeds that
are binding on the owner's successors and assignees, and that place limting conditions on
property conveyance, restrict |and use, and require mai ntenance of physical access controls.

. The restrictive covenants for land use will disallowresidential |and use at Area 8, including
restrictions on cultivation of honmegrown produce because of cadnmiumin soils.

. The restrictive covenants for land use will control digging, naintenance, and construction
activities at Area 8. These covenants will remain in effect until the soil renoval action is
completed. It will not be necessary to record these covenants if the soil renoval action has

been conpleted prior to conveyance of the property.

. The restrictive covenants for |land use will prevent construction of wells for drinking water or
donestic use, control excavation of soils belowthe water table, and control groundwater
di scharges fromconstruction projects (e.g., trench dewatering). The groundwater nonitoring
data will be used to determ ne when these controls can be di scontinued

. The restrictive covenants will require the owner to inplenment and nai ntain physical access
control s equival ent to existing base security measures, which nmay be satisfied by fencing Area
8 and posting signs. These covenants will remain in effect until the soil renmoval action is
conpleted. It will not be necessary to record these covenants if the soil renoval action has
been conpl eted prior to conveyance.

. Conveyance of the property will be subject to the conditions and obligations of this ROD,
including long-termnonitoring and contingency actions. The property restrictive covenants
will require notification to environmental regul atory agenci es (EPA, Ecol ogy, or their
desi gnees) of any intent to transfer interest in the property, nodify its |and use, or
i mpl enent construction activity, and require agency approvals for such actions. The
groundwat er nmonitoring data will be used to determ ne when these controls can be discontinued

. The location of Area 8 and survey bench marks will be recorded with the county register of
deeds. The extent of the property subject to restrictive covenants will al so be recorded

The institutional controls will be applied to the zone of contam nation, which includes the area under the
pl ati ng shop and the | and between the plating shop and Liberty Bay to the south and east. Additional wells
and sanpling will be needed to establish the extent of the groundwater plume north and west of the plating
shop. The sanples will be analyzed for VOCs and plating chemicals (listed in Section 10.6.2) using standard
EPA nmet hods. The anal ytical nethods, number and | ocation of wells, and the details of how data will be
evaluated will be documented in the sanpling and anal ysis plan discussed in Section 12.4.2



10.6.4 Cost

The estimated life cycle cost of the sel ected renedial
life cycle of 30 years and a net discount factor of 5 percent.
capital, operating, and naintenance cost

itens that contribute to the overall

actions for Area 8 is shown in Table 10-13, based on a

Tabl e 10-13 provi des a breakdown of the major
life cycle cost.

Tabl e 10-13

Esti mated Costs for Selected Renedial Actions, Area 8
A.  CAPI TAL COSTS Estinmated Cost, $
Dl RECT CAPI TAL COSTS:
Monitoring Wells & Borings 66, 000
Bui | di ng Denolition 138, 000
Vadose Soil Excavation 196, 000
Of-site Soil Treatment & Disposal 3, 380, 000
Subtotal, D rect Costs: 3, 780, 000
| NDI RECT CAPI TAL COSTS:
Engi neering, |egal admnistration (20% of direct costs) 756, 000
Contractor overhead and profit (25% of direct costs) 945, 000
SUBTOTAL, | NDI RECT CCSTS: 1, 701, 000
TOTAL PRQIECT CAPI TAL COST:
Total direct and indirect capital costs 5, 481, 000
Conti ngency (30% 1, 644, 000
SUBTOTAL, PRQIECT CAPI TAL COST 7,125, 000
B. OPERATI NG & MAI NTENANCE COSTS Annual Cost, $/yr
Moni toring, Years 1-3 91, 000
Moni toring, After 3 yrs 54, 000
Vel | Maintenance 3,700
C. LIFE CYCLE COST (30 years at 5% net discount rate) Present Value, $
Present Val ue of Project Capital Cost 7,125, 000
Present Val ue of O8M Cost 1, 052, 000
TOTAL PRESENT WORTH 8,177, 000
Note: The costs shown above were based on FS assunpti ons.

11. O SUMWWARY COF | NVESTI GATI ON FOR AREA 9
This section presents a summary of the RI/FS for Area 9.
11.1 SUWARY OF SI TE CHARACTERI STI CS

This section presents a summary of site characteristics, includi
characteristics and the nature and extent of contani nants.

11.1.1 Site Description

Area 9 includes approxi mately 5,000 feet of shoreline around NWC Divi si on,
Since inception of Naval

areas around the two |large, industrial piers.

ng a discussion of the physical

Keyport,
activities at Keyport

i ncl udi ng nearshore
in 1915 until

about 1980, a variety of wastes was reportedly discharged to Liberty Bay through sewers or other means.

Pri nci pal
the plating shop (Building 72 at Area 8),
east end of First Street north of Area 8),

H stori cal
magnesi um chi ps, nethyl ethyl ketone, trichl oroethane,
cyani de, styrene, nethylene chloride, coal pile |eachate,
and | ead batteries, and sandbl asting residue. Total
netal and cyani de wastes, 80,000 gal |l ons of strippers,
pai nt, 150,000 to 450,000 pounds of paint residues,
1984).

t hi nners,

di scharges to Liberty Bay reportedly included chrom um cadnmi um copper,
trichl oroet hene,
hydrochl ori c acid,
di scharge quantities were estimated to be 30 tons of

and an unknown quantity of waste Qto fuel

contributors causing di scharges nmay have included the former sewage treatnent plant (near Area 5),
various stone sewers (especially one in the industrial
and fromthe pier areas (SCS Engi neers 1984).

area at the

ni ckel, |ead, zinc,
carbon tetrachl oride, strippers,

oil, paint thinners, carbon-zinc
and sol vents, 150,000 gallons of waste

(SCS Engi neers



11.1.2 Physical Characteristics

The bottom sl ope of Liberty Bay near NUWC Division, Keyport, fromthe shore to a 30-foot depth, ranges from
noderate (10.5 percent) off the northern shore, to gentle (1.5 percent) off the shore near the shall ow

| agoon. The deepest part of Liberty Bay offshore of NUAC Division, Keyport is 72 feet in the axis of the bay
off the southern shore. The depth of the axis becomes shallower to the northwest, reaching about 40 feet

bet ween Keyport and Lenol o.

Currents in the Keyport area are tidally driven, but sonme w nd-driven flow al so occurs, dependi ng upon w nd
speed and direction. Peak current speeds up to 1.3 knots occur in various parts of Liberty Bay, including
the "S-shaped" channel around Keyport (Roats Engi neering 1970). Scouring by currents, particularly in this
channel , apparently maintains the broad areas of coarse-grained sedinents. Lower current speeds at both ends
of the channel and along the central axis to the north result in fine-grained depositional environments

G avel and sand constitute greater than approxi mately 80 percent (by weight) of sedinent sanples collected in
Liberty Bay. A relatively high-energy (coarse-grained) zone parallels the shoreline 1,000 feet north of Pier
1to at least 2,000 feet south of the pier. Mich of this zone is intertidal and consists of cobble overlying
fine sand or silt/clay. A second high energy zone was observed in the narrow, central channel of Liberty Bay
north of the Keyport peninsula. This zone consists largely of cobble, sand, and/or shell debris. Two snall,
relatively | owenergy (depositional) zones occur inmrediately adjacent to and south of Piers 1 and 2. These
zones contain chemcally reduced, |ow shear-strength mud and likely represent areas of long-term fine

grai ned deposition. Sedinent fromjust south of Pier 1 is particularly unconsolidated and fine grained

11.1.3 Nature and Extent of Contanm nants

Medi a sanpled at Area 9 during the R include nmarine surface water, marine sedi nent, and nari ne shellfish
tissue. The nature and extent discussion considers only those chemcals that are major contributors to hunman
health or ecol ogical risks, or that exceed one or nore ARARs. These chemicals are considered to be chenicals
of concern and are listed in Table 11-1 with a summary of results.

o Mari ne Surface Water.

No chemicals were identified in surface water havi ng ARAR exceedences or constituting major contributors to
human heal th or ecol ogical risk

. Mari ne Sedi nent

Cyani de was detected in 1 of 21 sedinent sanples at an estimated concentration fromthe intertidal zone near
Area 8.

Four semivol atile organi ¢ conpounds (benzoic acid, phenol, bis(2-ethylhexyl)phthal ate, di-n-octylphthal ate)
were detected in Liberty Bay sedi nent at concentrations above Washi ngt on Sedi nent Managenent Standards
quality criteria. These semvolatile organic conpounds are readily bi odegraded, and are w despread in the
mari ne environment of Puget Sound (PSEP 1991, URS 1993a).

Sedinent toxicity tests conducted at one station in Liberty Bay exceeded Washi ngt on Sedi ment Management
St andards cl eanup criteria.

. Marine Shell fish Tissue

Zinc was found in two tissue sanples at just above the background val ue as an ecol ogi cal risk contributor
and with no apparent distribution trend. Pentachl orophenol was detected in one tissue sanple, at a station
nort hwest of Pier 2, and was not detected in associated sediments. Pentachl orophenol is a comon wood
preservative; its source could be pilings for the piers or other wooden structures near the shore



Area 9 - Major Risk Contributors and ARAR- Exceedi ng Chenical s

Table 11-1

Number of
Nunber Det ecti ons
of Above
Chemi cal Sanpl es Backgr ound
MARI NE SEDI MENT- LI BERTY BAY (<10 cm
I nor gani ¢ Chemi cal (my/kg)
Cyani de 21 1
Sem vol atil e Organi ¢ Conpounds (ng/kg)
Benzoic Acid 66 12
bi s(2- Et hyl hexyl ) pht hal at e 66 13
Phenol 66 7
MARI NE SEDI MENT - LI BERTY BAY (=10 cm
Sem vol atile O gani c Conpound (ng/kg)
Di - n-octyl pht hal ate 18 1
bi s(2- Et hyl hexyl ) pht hal at e 18 5
MARI NE TI SSUE - LIBERTY BAY (P. stamtrea [Deperated])
I norgani ¢ Cheni cal s ( g/ kg)
Zi nc 17 2
Sem vol atile Organi ¢ Conpounds (ng/kg)
Pent achl or ophenol 17 1
NV = No Val ue
ARAR = applicable or relevant and appropriate requirenent
NOTE: Maj or risk contributors identified as follows:

Human Health: Chemcal contributes at |east

Backgr ound
Concentration

£zz %

2z

13. 43

with unacceptable risk, as evaluated in Human Heal th Ri sk Assessment.
Ecological: ldentified in Ecol ogical R sk Assessnment as a risk driver.

Range of Detects

M ni num

2.0
0.10

0.09
0.13

15

4.3

Above Background

Maxi mum

2.0

0.81
19
0.76

w =
~N W

16

4.3

Maj or Ri sk Contri but or

Human
Heal t h

Ecol ogi cal

1 x 10-5 excess cancer risk or 0.1 hazard quotient to conbined RVE risk for scenarios

Exceeds
ARAR



11. 2 SUMVARY OF SITE R SKS
The follow ng sections sumrari ze human heal th and ecol ogi cal risks.

11.2.1 Human Health R sks

This section presents a summary of contaninant identification, exposure assessnent, toxicity assessnent, and
ri sk characterization for Area 9.

. Initial Contam nant ldentification

As a result of the prelimnary risk-based screening conducted for Area 9 sanples, the
followi ng are judged to be human health COPCs at Area 9

> Marine Water: chrom um copper, |ead, PGDN
> Marine Sedinment: |ead, nmercury, phenanthrene
> Marine Tissue: arsenic, cobalt, copper, |ead, nanganese, nercury, bis(2-ethylhexyl)phthal ate

pent achl or ophenol
. Exposure Assessnent

Surface runoff fromindustrial areas at NUW Division, Keyport, as well as point-source discharges (e.qg.
fromoutfall pipes) and inflow of contam nated surface and groundwater fromother areas on the station (e.g.
Area 5, Area 8) may have contributed chemcals to Liberty Bay surface waters. Current and future visitors
and future residents in areas adjacent to Liberty Bay nay be exposed to these COPCs while swimmng in Liberty
Bay (through ingestion or dernmal contact). Al though hazardous constituents were probably introduced to
receiving waters in a dissolved form nmany organi ¢ conpounds and trace netal s have a strong tendency to sorb
to particul ate surfaces in an aqueous medium (particularly as the salinity of that medi umincreases).
Therefore, constituents of concern would likely be found in narine sedi nent near the sources. Current and
future visitors and future residents near Liberty Bay could be exposed to contam nants via incidenta
ingestion of marine sedinent and/or dermnal contact.

Filter-feeding organisns (e.g., clans) may directly ingest contam nated particulate naterials and sedi nent.
Current and future visitors to Liberty Bay and future residents in the area could be exposed to COPCs by
ingestion of shellfish. 1In addition, subsistence fishing occurs in Liberty Bay.

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.1.3) were
conbined with the results of the exposure assessnent to arrive at the risk characterization. Tables 11-2 and
11-3 summari ze the risk characterization results for Area 9. Mre detailed risk characterization information
is provided in Appendi x F of the human health risk assessment (URS 1993c).

Current Land Use. The RME excess cancer risk for current visitors to Area 9 is 2 x 10-5. The maj or pat hway
contributing to this risk is ingestion of chemicals in fish/shellfish (pentachl orophenol - 1 x 10-5, arsenic
- 3 x 10-6, and bis[2-ethyl hexyl]phthalate - 2 x 10-6). The RME excess cancer risk for current and future
subsi stence fishernmen is 4 x 10-5, due to the presence of the same three chemcals in shellfish

(pentachl orophenol - 3 x 10-5, arsenic - 7 x 10-6, bis[2-ethyl hexyl]phthalate - 5 x 10-6). No occupationa
exposure pat hways have been postul ated for this area.

Noncancer risk for current |land use is | ow
Future Land Use. The RME excess cancer risk for future residents and visitors near Area 9 is 2 x 10-5. The
maj or contributor to this risk is the shellfish ingestion pathway (pentachlorophenol - 1 x 10-5, arsenic - 3

x 10-6, and bis[2-ethyl hexyl] phthalate - 2 x 10-6).

Noncancer risk for future land use is | ow



Table 11-2
Summary of Risk Results
Area 9 - Current Land Use

Cancer Risk Hazard | ndex
Pat hway RVE Aver age RVE Aver age
Current Visitors
Ingestion of chemicals in surface water while sw nm ng - - 4E-6 2E-6
Ingestion of chemicals in narine sedinent - - - -
I ngestion of chemicals in fish/shellfish 2E-5 6E-7 0. 05 0. 006
TOTAL 2E-5 6E-7 0. 05 0. 006
Table 11-3
Summary of R sk Results
Area 9 - Future Land Use
Cancer Risk Hazard | ndex
Pat hway RVE Aver age RVE Aver age

Future Residents
I ngestion of chemicals in surface water while sw nmmng - - 4E-6 2E-6
I ngestion of chemicals in marine sedi nent - - - -
I ngestion of chemicals in fish/shellfish 2E-5 6E-7 0. 05 0. 006
TOTAL 2E-5 6E-7 0. 05 0. 006
Future Visitors
Ingestion of chemicals in surface water while sw nm ng - - 4E-6 2E-6
Ingestion of chemicals in narine sedinent - - - -
I ngestion of chemcals in fish/shellfish 2E-5 6E-7 0. 05 0. 006
TOTAL 2E-5 6E-7 0. 05 0. 006
Subsi st ence Users
I ngestion of chemicals in fish/shellfish 4E-5 3E-6 0.1 0.03

Note on scientific notation: Throughout this and simlar tables, scientific notation is used to express very small nunbers. An exanpl e of
scientific notation is "2E-5." This is a shorthand way of witing "2 x 10-5" which is itself a shorthand way of expressing the fraction 2/100, 000
or "0.00002."

In ternms of cancer risk, "2E-5" nmeans "two additional chances in one hundred thousand." Simlarly, the scientific expression "3E 4" neans
"three additional chances in ten thousand."



11.2.2 Ecological Risks

. Initial Contam nant Ildentification

As a result of the evaluation conducted for Area 9 sanples, the follow ng are judged to be ecol ogical risk
COPCs:

> Surface water: PGDN
> Sedi nent: cyani de, benzoic acid, di-n-octylphthal ate, bis(2-ethylbexyl)phthalate, and pheno
> Shel | fish Tissue: copper, lead, selenium zinc, benzoic acid, and pentachl or opheno

. Exposure Assessnent

Area 9 includes approxi mately 5,000 feet of shoreline around the NUAC Division, Keyport peninsula, plus
nearshore areas around Piers 1 and 2. The diverse bhiological resources of Liberty Bay are influenced by the
variety of substrate types and tidally influenced habitats. Macroal gae assenbl ages appear to be dom nated by
brown and green al gal species, particularly Uva spp., in many of the intertidal nud/cobble areas al ong the
northern and eastern margins of the site. Seagrass (the eel grass Zostera marina) occurs in relatively
sparse beds across the channel fromthe facility but was not observed al ong the border of the facility.
Unidentified flatfish and Cancer crabs were observed w thin the beds.

The intertidal and subtidal shoreline of Liberty Bay at NUWC Division, Keyport provides a m xture of
substrates including areas of nud and sand, nore cobbly areas, and mi xtures of finer and coarser nateri al
Addi tional hard substrate is provided by rocks scattered over the bottom and pier pilings. Comon benthic
invertebrates in the area include clanms such as the native littleneck, Japanese littleneck (Tapes japonica),
butter clam nmud clam and cockle, glycerid and nereid pol ychaetes; gammarid anphi pods; ghost shrinp

(Cal l'ianassa sp.); mud shrinp; sea cucunbers (Parastichopus sp.); and sea pens (Ptilosarcus gurneyi) (M chae
A Wert and Associ ates 1985; Washi ngton Departnment of Fisheries unpublished data).

Common hard-substrate invertebrates are sea anenones (Metridiumsp. and Anthopl eura sp.); starfish such as
the sun star (Pycnopodia helianthoides), Pisaster brevispinus, and P. ochraceus; nussels (Mtilus edulis);
oysters (Crassostrea gigas); tunicates (Corella sp.); barnacles (Balanus spp.); and crabs such as the red
rock crab (Cancer productus), C gracilis, and (intertidally) the purple shore crab (Hem grapsus nudus). A
boring bival ve, the rough piddock (Zirfaea pilsbryi), occurs in hard-packed silts and clays in the area

Common bottomfish in this habitat are English sole, rock sole, starry flounder, speckled sanddab, Pacific
staghorn scul pin, plainfin mdshipman (Porichthys notatus), spiny dogfish, whitespotted greenling
(Hexagrammos stelleri), and copper rockfish (Sebastes caurinus) (MIler 1988; Wshi ngton Departnent of

Fi sheri es unpublished data). Three species of surfperch (shiner perch, striped surfperch, and pile perch)
are common in the area and feed prinarily on invertebrates attached to pilings, rocks, and other hard
substrate. The NUW\ Division, Keyport shoreline supports little eel grass and is therefore probably not an
i mportant spawning area for Pacific herring, although herring spawni ng habitat occurs el sewhere in Liberty
Bay. The presence of |arge gravel and cobble over much of the beach in this area generally precludes use by
surfsnelt for spawning (Mchael A Wert and Associates 1985). Natural runs of chum sal non and enhanced runs
of chi nook and coho salnon in the area have supported a comrercial fishery since 1988. Qutnigrating juvenile
sal non feed on invertebrates in the area

Common birds of the area include nallards, Canada geese, scoters, gulls, pigeon guillenots, great blue
herons, willets, godwi ts, and sandpi pers. Gspreys, bald eagles, peregrine falcons, and narbeled nurrelets
have al so been observed in the area.

No breedi ng popul ations of marine manmal s are reported for the Liberty Bay area (M chael A Wrt and
Associ ates 1985). Harbor seals (Phoca vitulina), California sea |ions (Zal ophus californiensis), harbor
por poi se (Phocaecna phocaena), and river otters (Lutra canadensis) have been observed in the area

The distribution and characterization of sedinents is strongly influenced by current mxing and transport.
Four benthic zones have been delineated for Area 9: two | ow energy depositional zones and two hi gh-energy
depositional zones. The snall relatively | owenergy zones occur imedi ately adjacent to and south of Piers 1
and 2. These zones contain reduced, |owshear strength nud, and likely represent areas of |ong-term
fine-grained deposition. Sone sanples near Pier 2 included thick algal mats and debris (rags, glass bottles,
and netal cans), and exhibited sul fide and petrol eum odors. Sedinments fromjust south of Pier 1 were
particul arly unconsol i dated and fi ne-grained.

One of the relatively high-energy zones parallels the shoreline from1,000 feet north of Pier 1 southward at
|l east 2,000 feet. Much of this zone is intertidal and consists of cobbles overlying fine sand and silt-clay.



Common green algae (primarily Uva spp.) and brown al gae were observed. Sand ripples were noted, indicating
strong currents. A second high energy zone was observed in the narrow, central channel of Liberty Bay north
of the Keyport peninsula. This zone consists |argely of cobbles, sand, and shell debris.

. Ri sk Characterization

The toxic effects of the COPCs on the representative receptor popul ation (as discussed in Section 6.2.3) were
conbined with the results of the exposure assessnent to arrive at the risk characterization. Based on

chem cal concentrations, sedinents to be tested for toxicity were collected fromone station (LB51) |ocated
of fshore fromthe northeast corner of the NUAC Division, Keyport facility (Figure 11-1), and the results from
these tests were intended to represent the entirety of Area 9. Station LB51 was chosen because it was judged
to represent a "worst case" based on results of chemi cal analyses. Although the principal COPCs present at
this station, benzoic acid and bis(2-ethyl hexyl)phthal ate, are ubiquitous and ephenmeral in nature, the
failure of the acute toxicity tests may indicate the possible accunul ative effects of these or other
contaminants that may put organisns in the area of station LB51 at risk

Based on the wei ght-of-evidence, there is potential risk to the ecosystemin Area 9. However, based on
current data, it is not believed that these risks are related to present Area
8 sources.

11.3 NEED FCR REMEDI AL ACTI ON

No significant human health risks were identified for Area 9. The ecological risk assessment identified a
potential for adverse environmental effects based prinmarily on the toxicity observed for one of three

bi oassay test organisns for sedinment station LB51 (see Figure 11-1). There is sone uncertainty associated
with these results, because it is thought that the adverse effects in the bioassay mght be attributable to
natural causes rather than toxic contam nants. Nonetheless, the existing data indicate that the apparent
ecological risk is lowand of limted extent, so active cleanup actions do not appear to be warranted for
Area 9 and no renedial alternatives have been considered. However, because the bioassay data are limted and
there is uncertainty regardi ng one of the organisns enployed in the tests, additional sedinent sanpling is
warranted to better quantify the nature and extent of the apparent risk at LB51

Based on consideration of CERCLA requirements, the baseline risk assessment, and public coments, the Navy,
EPA, and Ecol ogy have deternmined that the nost appropriate renmedy for Area 9 is no action. The evaluation of
ri sks associated with Area 9 indicated that no renedial actions appear to be necessary for this portion of QU
2 to ensure adequate protection of human health and the environnent. Because of the uncertainties at station
LB51, confirmatory sanpling will be conducted to verify that possible ecological risk in Area 9 sedinents is
of limted extent and that a no-action conclusion is appropriate. |If the results indicate a problem Area 9
wi |l be reeval uat ed.

<I M5 SCR 1094085X>

Community acceptance was assessed in the context of the preferred alternative presented to the public in the
proposed plan and the public nmeeting. Based on conmments received on the proposed plan during the public
comrent period, as summarized in Appendix A the preferred alternative (limted sedinent sanpling to confirm
no action) appears to be acceptable to the comunity.

The fol |l owi ng paragraphs describe the major el enments of the confirmatory sanpling and how t hese new data w ||
be interpreted. After this RODis signed, further details of the confirmatory sanpling programw || be

devel oped by preparation of a sanpling and analysis plan, with input fromthe comunity and concurrence by
EPA and Ecol ogy.

The confirmatory bi oassay analysis will be perforned on sedinent sanples taken in the imediate vicinity of

Rl sedinent station LB51, where bioassay results have indicated the sedi rent nay pose sone ecol ogical risk
Sanmples will be collected fromfour stations near LB51. One station will be at LB51, and three others wll
be spaced approxi mately 200 feet north, south and east of LB51. Sanples will be collected fromeach station
for bioassay testing. The bioassays will be performed with the sane test species as were used in the R,
except that the anphi pod Anpelisca abdita will be used in place of Rhepoxynia abronius. The reason for this
change is to reduce uncertainty associated w th Phepoxyni a abronius, which is known to exhibit high nortality
in fine-grained sedinents like those at station LB51. Sanples will also be collected fromeach station for
possi bl e chem cal analysis. The sedinment chem stry sanples will be collected at the sane tine as the

bi oassay sanples, and will be archived pending the results of the bioassays.

The sediment data will be conpared with the state Sedi ment Management Standards cl eanup screening levels to
det ernmi ne whether a no-action decision is appropriate. For this purpose, the sedinent results will be
eval uated as fol | ows:



. The four sanpling stations will be considered to be contiguous and conprise a station cluster
for purposes of applying the Washi ngton State Sedi nent Managenment Standards cl eanup screeni ng
| evel s.

. The bioassay results for the three stations that have the highest |evel of biological effects
will be conpared with the cl eanup screening |evels defined in WAC 173-204-520(3). |If less than
three of the stations exceed the cleanup screening |l evels, the no-action decision for Area 9
will be considered confirnmed. |If all three stations exceed the cl eanup screening |level, the
archived sanples will be analyzed for chem cal constituents.

. Anal ysis of the archived sedinent chenistry sanples will include the target conpounds specified
in the state sedi nent management standards for cleanup screening | evels (WAC 173-204-520, Table
3) that are in effect when this ROD is signed. The analytical nethods will be specified in the
sanpling and analysis plan, with review and concurrence by EPA and Ecol ogy.

. For each target conpound anal yzed pursuant to the cleanup screening levels, the results for the
three stations within the cluster that have the highest concentrations will be averaged. In
general, the three stations with the hi ghest concentrations may differ depending on the
speci fic target conmpound under consideration

. If the three-station average concentration does not exceed the cl eanup screening |evel for any
of the target conpounds, the no-action decision for Area 9 will be considered confirmed

. If the three-station average concentration for a particular target conpound exceeds the
correspondi ng cl eanup screening level, the cluster will be designated as a station cluster of
potential concern

If the cluster is designated as a station cluster of potential concern, the Area 9 sedinent data will be
conpared with the Area 8 groundwater nmonitoring data (in the manner discussed in Section 12.4.2) to determ ne
whet her any of the chemicals that cause the cluster to exceed the sedi ment cl eanup screening | evel s have al so
been detected in the Area 8 groundwater. |If this assessment shows a correspondence between chemi cal s
detected in groundwater and chem cals of concern in sedinents, initial action will be taken in the form of
further investigation to denonstrate a positive |ink between contam nants in groundwater and sedinents. This
may i ncl ude:

. Sedi nent and groundwat er resanpling to confirmthe chem cal and bioassay results.
. Addi tional sedinment sanpling stations, in concurrence with EPA and Ecol ogy.
. Eval uati on of the additional sedinment chemical and bi oassay data in accordance with the hazard

assessnent procedures of WAC 173-204-530.

If the assessnments described above show no correspondence between chemicals detected in Area 8 groundwater
and chem cals of concern in the sedinent cluster, no further groundwater control neasures would be required
for Area 8 as related to LB51 confirmatory sanpling

If a positive link is confirned, the Navy, EPA, and Ecology will reevaluate Area 9 to determ ne what further
action should be taken with respect to the LB51 sedinent cluster; this nay include:

. Addition of LB51 stations to the |Iong-term sedi nent nonitoring programdi scussed in Section
10.6.2
. Further sanpling if necessary to delineate the extent of the contami nation associated with the

sedi nent cluster, and obtain appropriate chem cal and other data as needed to eval uate
restoration alternatives.

. Eval uation of restoration alternatives, including natural recovery as well as active cleanup
neasures. This eval uation would foll ow Washi ngton State Sedi ment Managenent Standards
regul ati ons (WAC 173-204-560) and correspondi ng gui dance

. Sel ection and inplementation of restoration actions.

In the eval uati on procedures described above, confirmation of the no-action decision refers to all actions
except for possible additional sanpling of Area 9. |If these evaluations confirmthe no-action decision, the
need for additional Area 9 sanpling will be assessed by comparing the sedinent data for the LB51 cluster with
the sedinent quality standards (SQ@) of the state Sedi ment Managenent Standards. This assessnment will

i ncl ude:



. The sedi nent data will be assessed according to the SQ@ designation procedures of WAC
173-204- 310 and WAC 173-204-510

. If these procedures designate the LB51 cluster as passing the SQS, no additional Area 9
sanpling will be required and it will not be necessary to include Area 9 in the 5-year review
of QU 2.

. If the LB51 cluster does not pass the S@ and is designated under WAC 173-204-510 as a "station

cluster of low concern,” additional Area 9 sanpling nay be conducted with concurrence by

Ecol ogy and EPA. This additional sanpling will not be dependent upon establishing a
correspondence between chemicals of concern in the sediment and chenicals detected in Area 8
groundwater. I n deciding whether additional Area 9 sanpling is warranted, consideration will
be given to whether or not the base is a likely or significant source of the chenicals that
exceed the SQ5, and whether these chem cals are ubiquitous conmpounds that coul d reasonably be
derived fromother sources in Liberty Bay such as septic tanks, road runoff and marinas, and
natural plant decay. |f sedinent risk appears to be due to ubiquitous conpounds from bay-wi de
sources, it may be nore appropriate to conduct further sanpling and investigation of Liberty
Bay under a separate programoutside the scope of this ROD, such as the state's Urban Bay
Action Program

12. O STATUTORY DETERM NATI ONS
This section describes how the selected renedy neets the statutory requirements of CERCLA Section 121, which:

. Requires, as a primary goal, that the sel ected renedy nust achi eve adequate protecti on of human
heal th and the environnent.

. Speci fies that when conplete, the selected renedial action nmust conply with applicable or
rel evant and appropriate requi rements (ARARs) established under federal and state environnmenta
laws unless a statutory waiver is justified.

. Requires that the selected renedy nust be cost-effective

. Specifies that the selected renedy nust utilize permanent solutions and treatnment or resource
recovery technol ogi es to the naxi num extent practicable

. Includes a preference for selecting renedies that enploy treatnment to permanently and
significantly reduce the volune, toxicity, or nobility of hazardous wastes as a principal
el ement of the renedial actions

Conpl i ance with each of these statutory requirements is described in the follow ng sections. The di scussion
is arranged by Area because the selected renedial actions and statutory determnations are Area-specific. In
accordance w th EPA gui dance, no discussion is included for those Areas for which it has been determ ned that
no action is needed to ensure protection of hunman health and the environnent.

12. 1 STATUTORY DETERM NATI ONS FOR AREA 2

12.1.1 Protection of Human Health and the Environnment

The selected remedy for Area 2 will protect human health and the environnment by preventing potable use of the
groundwater via institutional controls, and nonitoring groundwater to ensure that concentrations decrease
over tune as expect ed.

Chemi cal s detected at Area 2 do not threaten the environment but pose potential harmto human health if the
shal I ow groundwat er were used for donestic purposes such as drinking and showering. The health risks to
future residents are estimated to be close to EPA's acceptabl e exposure level (i.e., excess cancer risk of
10-4). Currently used drinking water resources are not threatened. The health risk to future residents is
caused by vinyl chloride in groundwater. In addition, groundwater concentrations exceed drinking water
standards for vinyl chloride and trichloroethene. The groundwater contamnation is relatively |ow (less than
8 tines the drinking water standards) and its extent appears to be limted to a relatively small area
(centered at nonitoring well 2MNM1).

Confirmatory groundwater sanpling will be used to check for possible sources upgradient of 2MM1, and ensure
that the contanmination is of limted extent. |If a significant source is found, the Navy will reevaluate Area
2 for additional study or action, in concurrence with EPA and Ecol ogy.



Protection of human health will be acconplished through the use of institutional controls to prevent future
residential use of the site and construction of potable water wells. Goundwater quality is expected to
gradual ly inmprove by the action of natural processes such as aquifer flushing, volatilization, and

bi odegradation. Institutional controls will be maintained until such tine that nature restores the site.

G oundwater nmonitoring will be used to verify that conditions inprove as expected, and to warn of the need
for additional study or actions if risks happen to increase instead of dim nishing.

12.1.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

The selected remedy will conply with all chemcal-, location-, and action-specific ARARs that have been
identified for the site. The principal ARARs are briefly described below No waiver for any ARAR i s being
sought for any conponent of the renedy.

. Chemi cal - Speci fi c ARARs

> The State of Washi ngton Hazardous Waste d eanup - Mdel Toxics Control Act (MICA; Chapter
70. 105D RCW establishes requirenents for the identification, investigation, and cleanup of
facilities where hazardous substances have cone to be |located as codified in Chapter 173-340
WAC. Soil and groundwater cl eanup standards established under MICA are applicable for
det erm ni ng renedi ati on areas and vol unmes and conpliance nonitoring requirements, and are
rel evant and appropriate for deternining treatnent standards.

> 40 C F. R 88141, 142, and 143; and WAC 246-290- 310, which establish federal and state drinking
wat er standards applicable to public water supplies, are relevant and appropriate for
groundwat er that may be a drinking water source.

. Locati on- Speci fi c ARARs

> The Wetland Protection Act (Federal Executive Oder 11990, 40 CF. R Part 6, Appendix A) is
applicable to actions that may affect the wetlands near Area 2.

> The Endangered Species Act (16 U S.C. 1531 pronulgated by 33 C F. R 8§8320-330) is applicable to
actions that may affect essential habitat of threatened or endangered species. The ecol ogical
ri sk assessnent listed the bald eagle, the narbled nmurrelet, and the peregrine fal con as
t hreat ened or endangered speci es occasi onally observed at the base.

. Acti on- Speci fic ARARs

> RCRA regul ations 40 C F. R 88264.116 and 117, which specify survey requirenments and deed
restrictions for facilities where hazardous wastes remain after closure, are relevant and
appropri ate.

> MICA regul ati on WAC 173- 340-440, which specifies survey requirements and deed restrictions for
cl eanup sites where hazardous substances will remain above cleanup levels follow ng remedi al
actions, is applicable.

> MICA regul ati ons WAC 173- 340-360 and -410 are applicable; these require that long-term
monitoring and institutional controls be inplenmented if on-site disposal, isolation, or
containnent is the selected renedy for a site or a portion of a site and be maintained until
resi dual hazardous substance concentrati ons no | onger exceed cl eanup |evels.

> State of Washington water well regul ation WAC 173-160, which specifies standards for
construction and mai ntenance of wells, is applicable to the nonitoring wells.

> The State of Washington requirenents for Hazardous Waste Qperations and Emergency Response, as
set forth in WAC 296-62 (Part P) are applicable to enpl oyees involved in the cl eanup operations
for Area 2 (e.g., installation and sanpling of the nonitoring wells).

12.1.3 Cost Effectiveness

The selected renmedy is the | owest cost alternative which is protective of human health and the environment.

The extra costs associated with the treatnent technol ogies used in the remaining alternatives are

di sproportionate conpared with the benefits that would be gained using treatment. The |owest cost treatnent
alternative (Alternative 3) would cost about 10 times nore than the selected remedy and is not expected to

attain a permanent solution in a reasonably short tine. Alternatives 5 and 6 appear best suited to quickly
restoring the groundwater, but would be nore than 30 tines nore expensive than the sel ected renedy.



12.1.4 Uilization of Pernmanent Solutions and Treatnent Technol ogies to the Maxi num Extent Practical

The selected remedy (Alternative 2) represents the naxi mumextent to which pernanent

solutions and treatment technol ogies can be utilized in a cost-effective manner for Area 2. It
is protective of human health and the environnent, conplies with ARARs, and provides the

best bal ance of tradeoffs in ternms of |ong-termeffectiveness, permanence, short-term
effectiveness, inplenmentability, cost, and reductions in toxicity, mobility, or vol une

achi eved through treatnment. Detailed discussion of these tradeoffs is given in Section 7.5
(conparative analysis of alternatives). The najor considerations and tradeoffs that provide
the basis for this selection are:

. Short-termeffectiveness: the selected remedy will have negligible short-terminpacts to hunan
health and the environment because the only construction activity will be installing nonitoring
wells. The remaining alternatives include treatnent to reduce contamination, but woul d pose
risks to workers and |ikely cause short-termenvironnental inpacts to the wetlands at Area 2.
The degree of these risks and potential inpacts increase as the degree of treatnent is
increased in the various alternatives (e.g., Alternative 3 provides the | east degree of
treatment soil vapor extraction of only the vadose zone soils - but would al so have the | east
impacts to the wetl ands).

. Long-term effectiveness and permanence: the selected renedy is not expected to restore the
groundwater to drinking water quality in a short time frame, and therefore its long-term
effectiveness for preventing risks will be reliant on maintaining institutional controls. The
remai ning alternatives, which all include treatnment, should theoretically provide better
long-termeffectiveness by attaining a permanent solution in a shorter tine, but very |ong
treatnent tines are typically required at other CERCLA sites to achi eve drinking water
standards for conpounds such as trichloroethene. Alternative 5 (dewatering with soil vapor
extraction) and Alternative 6 (in-situ steamstripping) have the best chance of neeting
drinking water standards in a short tine, but their effectiveness at this site is unproven and
drinking water goals may be difficult to achieve in the field

. Cost: the selected renmedy is the nost cost-effective approach, as discussed in Section 12.1.3

The selected renedy will address the risks identified at Area 2 by inplenenting institutional controls to
restrict residential and groundwater use. This action can be readily inplenented in a short time, will cause
no short-terminpacts to human health and the environment, and has |ow cost conpared to other options
Alternatives 5 and 6 utilize treatment processes that could theoretically provide a pernmanent solution in a
reasonable tinme frame, but they are not considered practical since the cost of either would be several orders
of magnitude greater than the selected remedy, their actual effectiveness for meeting drinking water goals is
not proven, and they would |ikely cause short-term environmental damage to the adjacent wetlands during
renmediation. In view of these considerations, the relatively | ow contam nant concentrations at the site, and
the lack of current risks, the selected renedy is determned to be the nost appropriate solution for the
groundwat er contam nation at Area 2.

12.1.5 Preference for Treatnent as a Principal El enent

The sel ected remedy does not include treatnent and thus will not neet the statutory

preference for selecting remedial actions that enploy treatnment technol ogies as a principa

el ement to permanently and significantly reduce the toxicity, nobility, or volunme of the

hazar dous substances posing risks. This preference will not be net because it is not practica
or cost-effective to treat the | ow concentrations of trichloroethene and vinyl chloride in the
Area 2 groundwater. A variety of treatnent alternatives were eval uated and judged to be
inpractical for this site, for the reasons discussed in the previous section

12. 2 STATUTORY DETERM NATI ONS FOR AREA 8

12.2.1 Protection of Human Health and the Environnent

The selected renmedy for Area 8 will protect hunman health and the environment by renoving soil hot spots from
t he vadose zone to reduce risks to future residents and to reduce the source of groundwater contam nation,
using institutional controls to prevent future groundwater use, and nonitoring groundwater to determ ne the
effectiveness of hot spot renmoval and to ensure that contam nants do not mgrate downward toward the deep
aqui fer.

The baseline risk assessnent concluded that contamination at Area 8 does not pose significant risks to
current workers or ecol ogical receptors. The major health risks at Area 8 are to future residents from



i ngestion of vegetables grown in the soil, and from potable use of the groundwater. These risks are
elimnated to be above EPA' s acceptabl e exposure levels (i.e., excess cancer risk of 10-4 and noncancer H of

1). Several VOCs and netals in groundwater also exceed drinking water standards. |In addition, cadm um and
chromumin the soil exceed state cleanup standards based on residential soil ingestion
Prior to soil renmoval, institutional controls will be used to prevent the exposures of concern to future

residents by excluding residential use of the property. Renoval of hot spots fromthe vadose zone to achieve
MICA Method B soil cleanup levels will elimnate the risk posed by direct contact exposures to soi
contam nants. However, institutional controls will still be needed to restrict groundwater use

The groundwater quality is expected to gradually inprove over time due to natural attenuation nmechani sms such
as aquifer flushing, elenental fixation of netals into the mneral structure of the soil, and bi odegradation
of VOCs. The soil renoval action will facilitate these natural processes by renoving chemcals fromthe
vadose zone that may otherw se act as |ong-term sources of groundwater contamnmination. G oundwater nonitoring
will be used to ensure the groundwater quality does not deteriorate, that the plunme is not expanding, and to
determ ne when institutional controls can be discontinued. Because nany of the VOCs detected in groundwater
have pure-phase densities greater than water, there is potential for downward migration (i.e., if dense
chlorinated solvents are present as a separate |liquid phase). There are upward hydraulic gradients in the
wat er table aquifer and an aquitard bel ow the site which hinder downward mgration. G oundwater nonitoring
wi Il include wells screened bel ow the present plune to check for possible downward migration and to warn if
addi ti onal measures are needed

Because Area 8 groundwater discharges into Liberty Bay, there is a potential for mgration of chemcals in
the groundwater to cause future risks in the offshore marine environnent. Contam nants were detected i n sone
of the Area 8 seep sanples at concentrations that exceed surface water quality criteria, but no exceedances
were identified in Liberty Bay surface water. No current health or ecological risks have been identified in
Li berty Bay surface water and sediment in the imediate vicinity of Area 8. Sedinents nay pose noderate
ecol ogical risk at sanple station LB51 north of Area 8, based on failure of one of three test species in

bi oassay testing. However, the risk at LB51 appears to be of limted extent, and available chem stry data
indicate this risk is not related to contaminants in Area 8 groundwater. The |ack of inpacts in Liberty Bay
is likely due to high dilution rates fromtidal currents in Liberty Bay offshore of Area 8. Since no
significant inpacts due to Area 8 groundwater are evident, engineered groundwater controls are not necessary
at the present tine.

Confirmatory sanpling in Liberty Bay will be used to ensure that the apparent risk at LB51 is not related to
Area 8 groundwater. As discussed above, the groundwater quality is expected to gradually inprove due to
natural attenuation enhanced by the soil renoval action. Goundwater, sedinent, and shellfish tissue
monitoring will be used to nonitor the situation to ensure that additional actions are taken in a tinmely
fashion if warranted.

12. 2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

The selected remedy will conply with all chemcal-, location-, and action-specific ARARs that have been
identified for the site. The principal ARARs are briefly described below No waiver for any ARAR i s being
sought for any conponent of the renedy.

. Chem cal Specific ARARs

> The State of Washi ngton Hazardous Waste d eanup - Mdel Toxics Control Act (MICA; Chapter
70. 105 RCW establishes requirenents for the identification, investigation, and cl eanup of
facilities where hazardous substances have cone to be |located as codified in Chapter 173-340
WAC. Soil and groundwater cleanup standards established under MICA are applicable for
det erm ni ng renedi ati on areas and vol unes and conpliance nonitoring requirenments, and are
rel evant and appropriate for determ ning treatment standards.

> 40 C F. R 88141, 142, and 143; and WAC 246-290- 310, which establish federal and state drinking
wat er standards applicable to public water supplies, are relevant and appropriate for
groundwat er that may be a drinking water source

> The State of Washington Water Pollution Control Act (Chapter 90.48 RCW establishes water
qual ity standards for surface waters of the state of Washington as codified in Chapter 173-210A
WAC. This regulation specifies that toxic substances (as defined in the regulation) shall not
be introduced above natural background levels in waters of the state which have the potenti al
either singularly or cumulatively to adversely affect characteristic water uses, cause acute or
chronic toxicity to the nost sensitive biota dependent upon those waters, or adversely affect
public health. These regulations are applicable to the marine waters off Area 8.



State of Washi ngton sedi nent nanagenent regul ati ons (WAC 173-204), which establish state
sedinent quality and cleanup standards, are applicable to sedi nents downgradi ent from Area 8.

Locati on- Speci fi c ARARs

Act i on-

Federal Coastal Zone Managenent Act (16 U S. C. 1451) and the state of Washi ngton shoreline
managenent regul ati ons (WAC 173-14, 16, and 22) are applicable; these require that activities
that affect the coastal zone and adjacent shorel ands nust be consistent to the naxi num extent
practicable with state shorel i ne managenent | and use designati ons, policies, and goals

Speci fic ARARs

RCRA regul ations 40 C F. R 88264. 116 and 117, which specify survey requirenments and deed
restrictions for facilities where hazardous wastes remain after closure, are relevant and
appropri ate.

MICA regul ati on WAC 173- 340-440, which specifies survey requirements and deed restrictions for
cl eanup sites where hazardous substances will remain above cleanup levels follow ng renedia
actions, is applicable

MICA regul ati ons WAC 173- 340-360 and -410 are applicable; these require that [ong-term
nonitoring and institutional controls be inplenented if on-site disposal, isolation, or
containnment is the selected renedy for a site or a portion of a site and be maintai ned unti
resi dual hazardous substance concentrati ons no | onger exceed cl eanup |evels.

State of Washington water well regulation WAC 173-160, which specifies standards for
construction and mai ntenance of wells, is applicable to the nonitoring wells.

RCRA regul ations 40 C F. R 88261, 262, 263, and 268, which specify waste identification
storage, manifest, transport, treatment, and di sposal requirenents for solid waste that may
contai n hazardous substances, are applicable to managenent of the excavated soil

The State of Washi ngton Hazardous Waste Managenent Act (Chapter 70.105 RCW establishes

requi renents for dangerous waste and extrenely hazardous waste as codified in Chapter 173-303
WAC. This regul ation designates those solid wastes which are dangerous or extrenely hazardous
to the public health and environnent; provides surveillance and nonitoring requirenents for
such wastes until they are detoxified, reclained, neutralized, or disposed of safely; and
establ i shes the siting, design, operation, closure, post-closure, financial, and nonitoring
requi renents for dangerous and extrenely hazardous waste transfer, treatnent, storage, and

di sposal facilities. These regulations are applicable to the nanagenent of the excavated soil

The State of Washington Solid Waste Managenent Act (Chapter 70.95 RCW establishes m ni num
functional performance standards for the proper handling of all solid waste naterials
originating fromresidences, comercial, agricultural and industrial operations and other
sources as codified in Chapter 173-304 WAC. This regul ation requires the use of the best
avai | abl e technology for siting, and all known avail abl e and reasonabl e net hods for designing
constructing, operating and closing solid waste handling facilities. These regulations are
applicable to the managenent of the excavated soil

The dean Air Act, Section 101, 42 U S.C. 7405 and 7601, is applicable to sources of fugitive
dust generated during the remedi ation efforts; such dust must be controlled to avoid nui sance
condi tions.

The State of Washington General Regulations for Air (WAC 173-400, inplenmented by PSAPCA
Regul ation 1) are applicable to sources of fugitive dust generated during the renediation
efforts; such dust nust be controlled to avoi d nui sance conditions.

The National G| and Hazardous Substances Contingency Plan off-Site Rule (40 C F. R 8300 440)
is applicable to soils renoved fromArea 8 and transported to an off-site area for disposal

The State of Washington requirenents for Hazardous Waste Qperations and Emergency Response, as
set forth in WAC 296-62 (Part P) are applicable to enpl oyees involved in the cleanup operations
for Area 8 (e.g., soil renoval actions, installation of nonitoring wells, and sanpling
activities).



12.2.3 Cost Effectiveness

The selected renedy for Area 8 is cost-effective because it has been determined to provi de overal
effectiveness proportional to its cost, with an estimted present worth of $8 mllion. The sel ected renedy
woul d be as much as ten times nore expensive than the linited action alternative (institutional controls),

yet it would provide nuch greater assurance that the remedy will be effective in the long-termdue to the
signi ficant contam nant reductions achi eved by the renoval of vadose soil hot spots. The estinmated cost of
the selected renmedy is about half that of the physical and hydraulic containment alternatives yet the
selected renedy will pernmanently elimnate risks to future residents posed by direct contact exposures to the
site soils, whereas these risks would remain under the contai nment options. The selected remedy will
effectively reduce hazards posed by contaninants at the site and will facilitate |ong-term natura

restoration of the groundwater, while costing four to nine tines | ess than nore extensive alternatives that
woul d invol ve excavation of saturated zone soil, on-site soil treatnent, or aquifer flushing (punp and treat)
t echnol ogi es. These technol ogi es have inplenmentation or performance limtations (described in Section
12.2.4), in addition to nmuch higher cost, that nake theminpractical and not cost-effective conpared with the
sel ect ed renedy

12.2.4 Uilization of Pernmanent Sol utions and Treatnent Technol ogi es to the Maxi num Extent Practical

The sel ected renedy represents the maxi numextent to which permanent solutions and treatment technol ogi es can
be utilized in a cost-effective manner for Area 8. It is protective of human health and the environnent,
conplies with ARARs, and provi des the best bal ance of tradeoffs in terms of |ong-termeffectiveness,

per manence, short-termeffectiveness, inplenentability, cost, and reductions in toxicity, mobility, or vol unme
achi eved through treatnent.

The selected renedy will address the threat posed by the soils at Area 8 (i.e., direct contact exposure, by

soil ingestion, to future residents), by renoving hot spots fromthe vadose zone and di sposing themoff site.
The excavated soils will be treated off site as necessary for proper disposal as specified by state and
federal solid and hazardous waste regulations. It is anticipated that some of the soil may need chem ca

stabilization of metals or treatnent for VOCs prior to disposal, or both. These treatnents woul d reduce the
mobi lity and toxicity of the excavated soils. The renoval of hot spots will elimnate the need to restrict
access to the site, although institutional controls will still be needed for residential use of the property.
In contrast, the limted action, containment, and on-site treatnment alternatives require access restrictions
because contami nants would renain in the vadose soils, and netal s-stabilized soils would still pose risk due
to soil ingestion. The renmaining alternatives would have the sane institutional controls as the sel ected
remedy, except residential restrictions for Alternative 8 could be limted to groundwater controls because
al |l vadose zone soils would be renoved in this alternative

Anot her threat posed by Area 8 is to future residents if they were to use the shall ow groundwater for
donestic purposes (e.g., drinking, showering). The selected renedy will help to reduce this threat in the

| ong-term by renoving the maj or sources of groundwater contam nation fromthe vadose zone soils, which wll
accel erate restoration of the groundwater by natural processes. None of the alternatives evaluated in the FS
are expected to be effective in restoring the groundwater to drinking water quality in a short tinme frane,
except perhaps Alternative 8 which would involve conplete removal of all vadose zone soils and renoval of hot
spot soils fromthe saturated zone. This is because significant contam nation exists in the soils bel owthe
water table, and these soils nust be renoved or treated in order to restore the groundwater. Alternative 8
is not considered practical due to very high cost (about nine tines higher than the sel ected remedy) and
serious inplenentability difficulties associated with dewatering the site to allow excavation of soil from
bel ow the water table. The dewatering difficulties are due to the relatively coarse soils at the site, the
proximty of the site to Liberty Bay, the great depth of excavation that would be required, and the need to
punp, treat, and discharge | arge vol unmes of groundwater

The selected remedy will take longer to inplement than the limted action, groundwater interception, and
contai nnent al ternatives, but will provide nuch better |ong-termeffectiveness and permanence by renovi ng
principal risks in soil and enhancing natural restoration of the groundwater. The time to inplenment the

sel ected renedy would be simlar to that for the remaining alternatives, which all depend on denolition of
the plating shop to gain access to contaninated soils. The aquifer flushing alternative is not expected to
acconplish restoration of the groundwater in a short tine-frame, and is therefore not cost-effective conpared
to the selected actions.

The selected renedy will cost less than all the alternatives except for limted action. It has an
internedi ate potential conpared with other alternatives for causing short-terminpacts so health and the
envi ronnent, because the anount of soil disturbed during remediation would be nore than that for the limted
action, groundwater interception, and contai nnent actions, but nuch less than that for the on-site treatnent
or the saturated zone soil renoval options. It will have few inplementation difficulties once the plating
shop is denolished, and in any case will be easier to inplenent than the alternatives that feature on-site
treatnent, contai nment, and saturated zone soil renoval. The long-termeffectiveness of containnent is



questi onabl e, because there is no shallow aquitard for the containment walls to be keyed into, and downward
mgrati on may not be adequately controlled. Furthernmore, containnent would not restore the site for
residential use. The long-termeffectiveness of on-site treatnent is also in doubt, because cheni cal
stabilization may not permanently control the |eaching of nmetals, especially for any soils treated or

repl aced bel ow the water table. On-site treatment would al so have inplenentation difficulties due to the
lack of space at Area 8 (and on the base in general) for staging treatnent facilities, and because of the
need for treatability studies to verify effectiveness and final design parameters for treatnent methods such
as soil washing, in-situ stabilization and in-situ steamstripping. The high density of underground
utilities at Area 8 would also interfere with in-situ treatnment. The cost of treatability studies is not
warranted for the relatively snmall volunes of soil that are anticipated for renoval in the sel ected renedy.

For soils removed from vadose hot spots in the selected renmedy, treatment could be done either on-site or
off-site. The nmjor tradeoffs that provide the basis for selecting off-site treatnent rather than on-site
treatnment are long-termeffectiveness and permanence, inplenentability, and cost, all of which favor off-site
treatment and di sposal for the reasons given above. 1In addition, on-site treatnent woul d have sonewhat
poorer short-termeffectiveness because it would be nore conplex and take longer to inplenent than off-site
treatnent. On-site treatnment nay have an advantage over off-site treatnent if soil washing were effective,
because the vol une of soil requiring further treatment and di sposal would be reduced. However, treatability
studi es woul d be needed to confirmthis potential advantage, and the potential benefit would not be very
great for the relatively small volunes of soil that would be excavated. Reductions in mobility and toxicity
of the soil contam nants woul d be equivalent for on-site or off-site treatnent.

In view of all the considerations and tradeoffs described above, the selected renmedy is deternined to be the
nost appropriate solution for addressing the contam nated soils and groundwater at Area 8.

12.2.5 Preference for Treatnment _as a Principal El enent

The sel ected renmedy may not neet the statutory preference for selecting remedial actions that enpl oy
treatment technol ogi es that permanently and significantly reduce the toxicity, nobility, or volume of the
hazar dous substances as a principal elenment. Al though the selected remedy will include off-site treatnent of
excavated soil if this is necessary to conply w th hazardous waste di sposal regul ations, this treatnent may
not be necessary and it will not reduce the nobility, toxicity, or volune of hazardous residuals left at the
site. Qher treatnent alternatives were evaluated and judged to be inpractical for this site, as discussed
in the previous section.

13. 0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The proposed plan for the NWC Division, Keyport site was released for public comment in January 1994. The
proposed plan identified the preferred alternatives for the various Areas of the site as foll ows:

> Area 1: The preferred alternative was identified as a conbinati on of actions selected fromthe
alternatives developed in the FS report, including institutional controls, nonitoring, vacating
bui | di ngs where indoor air risks are identified, and installing a final landfill cover.

> Area 2: The preferred alternative was identified as Alternative 2 of the FS report (limted

action), which includes institutional controls and groundwater nonitoring.
> Area 3: No action was stated as the preferred alternative.

> Area 5: No action, with confirmatory groundwater sanpling, was stated as the preferred
alternative.

> Area 8: The preferred alternative was identified as a conbi nation of actions selected fromthe
alternatives developed in the FS report, including excavation and off-site treatnent/di sposal
of vadose soil hot spots, institutional controls, and groundwater nonitoring.

> Area 9: No action, with confirmatory sedi ment sanpling, was stated as the preferred
al ternative.

As a result of public concerns about the preferred alternative for Area 1, the NWC Division, Keyport site
was split into two operable units: Qperable Unit 1 (QU 1) consisting of Area 1, and operable Unit 2 (QU 2)
consisting of Areas 2, 3, 5 8, and 9. Splitting the site into two operable units was done to all ow nore
tinme to consider alternatives for Area 1 while proceeding to a decision for the remaining Areas. Oeation of
two operable units represents a significant change conpared with the proposed plan. The Navy, EPA and

Ecol ogy reviewed all witten and verbal comrents submitted during the public comrent period for the Areas
that constitute QU 2. Upon review of these coments, it was determ ned that no significant changes to the



remedy for QU 2, as it was originally identified in the proposed plan, were necessary. At the present tine,
the Navy, EPA and Ecol ogy have not formulated a revised preferred alternative for Area 1, so it is premature
to evaluate the significance of changes that nmay occur to the renedy for this Area.
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APPENDI X A
RESPONSI VENESS SUMVARY

The responsi veness sunmary addresses public comrents on the proposed plan for renedial action at Nava
Undersea Warfare Center (NUWC) Division, Keyport. The public coment period on the proposed plan was held
fromJanuary 24, 1994 through May 1, 1994. Public nmeetings were held on February 17, 1994 (Area 1), Apri
21, 1994 (Areas 2, 3, and 5), and April 28, 1994 (Areas 8 and 9) to explain the proposed plan and solicit
public comrent. A transcript of the meetings is available in the admnistrative record. In response to
public comrent to further evaluate the Area 1 landfill, NUAC D vision, Keyport was split into two operable
units (QU). QU 1 consists of Area 1 and QU 2 consists of the remaining areas (Areas 2, 3, 5, 8, and 9).
This Record of Decision (ROD) and responsiveness summary is concerned with QU 2.

There were 14 public comments to the Proposed Plan relating to QU 2. Nne were witten and five were
received orally at the February 17, April 21, or April 28, 1994 public neeting. Mst of the public comments
included nmore than one comment on the plan; therefore, out of the 14 individual public comrents there were 51
comments in all related to QU 2

Comments received fall into seven broad categories relating to

. The considerations that nmust be part of environmental cleanup decisions, such as protection of
human health and the environnent, both now and in the future

. The neans of public and tribal involvenment in the remedi al process

. The responsibility of the Navy to clean up the contam nated areas and concern about
continuation of future renediation and nonitoring, especially if the base should cl ose

. The adequacy of analytical data for use in the Renedial Investigation/Feasibility Study (RI/FS)
. The degree of conservatismin the reporting of ecological risk

. The potential threat of dense non-aqueous phase |iquids (DNAPLs) to drinking water

. The acceptability or unacceptability of the preferred alternatives in terns of scope, schedule

and i npact on base mission and viability

Table A-1 presents each comment received (by Area), indicates the nunber of tines the sane comment was nade
by different people, and presents the response to the comment. Responses were witten jointly by the Navy,
the U S. Environnental Protection Agency (EPA) and the Washington State Departnent of Ecol ogy (Ecology). In
addition to answering specific technical questions, the responses strive to indicate how public input has
been incorporated into the renedi al decision nmaking process.

Public acceptance is an inportant evaluation criterion used in selecting the remedy for each Area. Public
acceptance is discussed in Sections 7.5.9, 8.3, 9.3, 10.5.9, and 11.3 of the body of this Record of Decision



Area
Gener al

Cener al

Cener al

Conment
What percent age of
anal ytical data fails to
nmeet Sanpling and
Anal ysis Pl an ( SAP)
obj ectives? What steps
will the Navy take in
future nonitoring
prograns to ensure all
SAP obj ectives are net?

The Navy nust take
responsi bility for
cleaning up its

contam nat ed ar eas.

The length of the

i nvestigation and

cl eanup makes

continui ng comunity

i nvol venent very

difficult because it relies
on volunteer effort.

Table A-1
Publ i ¢ Comrents Received on NUWC D vi si on,
and Agency Responses

Conmrent

Fr equency

(Nurber

Recei ved)
1

Keyport Proposed Pl an and Navy

Response
SAP obj ectives specify linmts on three paraneters:
accuracy, precision, and conpleteness. Al accuracy and
precision goals were nmet for the Renedial Investigation
(RI). Overall, the conpl eteness goal (neasured by the
percent of data rejected during validation) of 90% was net
for QU 2 (which has an overall conpleteness of 94%. By
Area, the conpl eteness goal was not nmet by a small margin
for Areas 5 (86% and 8 (88%.

The Navy, EPA, and Ecol ogy ensure data quality through
devel opnent and inpl emrentation of project-specific Quality
Assurance Project Plans (QAPjP). In part, these plans set
forth Data Quality Cbjectives and specify sanpling and

anal ysis methods, detection |limt goals, and field and

| aboratory quality control (QC) requirements and corrective
actions. Such plans would be required of monitoring plans
described for QU 2.

As is reflected in this ROD, the Navy will clean up its
contam nated sites. The Navy is committed to conpliance
with all applicable environnental |aws and to cl eaning up
all contam nated areas that pose risks to human health and
the environnment through its Installation Restoration
Program The Navy has worked closely with EPA and

Ecol ogy to determne the appropriate cleanup actions for
the NUC Keyport site and will continue to work closely
with the regulatory agencies, tribes, and local citizens
through the conpletion of all renedial actions.

The Navy has nade every effort to involve and informthe
public during the investigation, feasibility study, and
preparation of the ROD. The Navy will continue this

i nvol venent during renediation. The Navy recogni zes the
length of tinme investigations and renedi ations of this
magni t ude take, and understands that comunity

i nvol venent requires substantial volunteer effort. As one
way of |essening the burden of volunteer effort, EPA and
Ecol ogy have funded a local citizen's group, the dynpic
Vi ew Environnental Review Council (OVER-C), with the
express purpose of maintaining such invol venent through
the use of paid nmanagers and consultants. Finally, the
Navy, EPA, and Ecol ogy are al ways | ooking for additional
ways to involve tho public and wel comre any and all
suggestions fromthe public.



Area
Cener al

CGener a

Cenera

Cenera

Table A-1 (Continued)
Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy
and Agency Responses

Conmment
Public involvenment is
very inportant
throughout all phases of
the process

I ncl ude public
i nvol venent in the
writing of the ROD

The Suquam sh Tri be
requests the opportunity
to review and comrent

on draft nonitoring

pl ans for those areas
where further

nmonitoring is part of the
preferred alternative

The Suquam sh Tri be
request the opportunity
to review the draft

RCD.

Conmmrent

Fr equency

(Nunber

Recei ved) Response

2 The Navy has recogni zed that public involvenent is

important during the remedi al process and has issued fact
sheets, held open houses and availability sessions, surveyed
the community, and held public neetings to informthe
public, identify their concerns, and take comment on the
proposed renedi al actions. |In addition, the Technica
Revi ew Committee (TRC) has included the citizens group
OVER-C. Furthernore, a Restoration Advisory Board
(RAB) is being established at NUWC Keyport. It will have
a co-chair fromthe community and nenbership from
additional interested individuals and representatives froma
variety of community organi zations and local tribes. |Its
purpose is to provide a forumfor interested parties who are
affected by the cleanup to di scuss and exchange infornmation
and provide input to the decision nmaking process.

3 Typically, there is no public comment period for the ROD
itself; public input for the ROD is obtained through the
public coments received on the Proposed Plan on which
the ROD is based. However, in response to public requests
such as this, the Navy and agenci es have gi ven menbers of
the TRC the opportunity to reviewthe drafts of the ROD
and conment on them Wen the RAB is established, its
nmenbers will have the opportunity to review future
deci si on docunents as wel |.

1 The Suquam sh Tribe and other nenbers of the TRC RAB
wi |l have the opportunity to review and comrent on draft
nmoni tori ng pl ans.

1 The Suquam sh Tribe was invited to review the draft
version of this ROD through its participation in the TRC



Table A-1 (Continued)
Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy
and Agency Responses

Conmmrent
Fr equency
(Nunber
Area Comment Recei ved) Response

General Environnmental decisions 1 The Navy, EPA, and Ecol ogy strongly agree with this.
made today mnust be Federal and state hazardous cleanup | aws require
based on their effects to consideration of future, as well as present, risks to human
our descendants. health and the environment.

General Inpacts to hunman health 1 The Navy, EPA, and Ecol ogy strongly agree with this.
and natural resources Federal and state hazardous cleanup laws require this
shoul d be taken into
account in choosing
renedi ati on

Ceneral Consider |ocal tribes, 1 The Suquam sh Tribe will continue to be involved in al
especially the further investigation and cleanup through its participation in
Suquam sh, during the the TRCRAB. Cher local tribes are invited to contact the
eval uation and cl eanup. Navy, EPA, or Ecol ogy about how they can participate in

t hese organi zations.

General The sel ected renedies 1 As reflected in this ROD, every attenpt was made to arrive
shoul d not threaten the at effective renedi ation that does not negatively inpact the
viability of the base and viability or mssion of the base while at the sane time
its mssion. protecting human health and the environment through

conpliance with federal and state environnental |aws.

General The ecol ogical risk 1 The ecol ogi cal risk assessnent was prepared i n a nanner
assessnent contains a consi stent with current EPA Superfund guidance foll ow ng
very pronounced state of the practice nethods. This includes a | arge degree
non- conservative of conservatism(i.e., erring on the side of ecol ogica
approach to statements protection). An exanple of this is the use of a ten-fold
of potential ecol ogical "safety factor” in the cal culation of ecol ogical risk
risk for several Areas; it
i s recommended t hat
t hese be changed.

(Comrent i ncl udes
several exanples.)

2 The preferred alternative 1 The Navy, EPA, and Ecol ogy agree; this alternative is
is acceptable. reflected in this ROD

2 What is the background 1 The background (i.e., naturally occurring) levels used in
| evel of arsenic? the Rl for arsenic were 12 parts per billion (ppb) for

groundwater, 6 ppb in soil, and 2.2 ppb in stream
sedi nent .



Area

2 and 3

Tabl e A-1 (Conti nued)
Public Comments Received on NWC D vi si on,
and Agency Responses

Coment

Addi tional narine
sanpl i ng shoul d be
conducted in front of the
shal  ow | agoon in two to
three years to check on
the flow of any

contam nants from Areas

2 and 3.

How has rejected data at
Area 3 inpacted the

anal ysi s? (Appendix F
states 47.5% of Qto-CC
and 0% of ORD-HPLC

anal yses resulted in
useabl e data.)

Sone institutional
controls should be

pl aced on groundwater if
and when the base is

cl osed.

Was testing done around
the former sludge drying
beds? Even though they
were concrete, rain

coul d have washed

heavy netals onto the
surroundi ng soil.

Conmmrent
Fr equency
(Nunber
Recei ved)

1

Keyport Proposed Pl an and Navy

Response

Sanpling indicated that no significant ecol ogical risk existed
in the shallow | agoon at the time of the Rl sanpling. Area
3 groundwat er contai ned only very | ow concentrations of
chem cal s, which were bel ow | evel s of concern. However,
Area 2 groundwat er contained concentrations above

drinking water standards. |If Area 2 groundwater

nonitoring, as outlined in the ROD, shows the potential for
i ncreased contaninant |oading to the shall ow | agoon,

addi tional sanpling of the I agoon and the areas outside the
| agoon might be warranted. This course of action would
come about through the periodic meetings between the

Navy, EPA, and Ecol ogy that will occur between the

signing the ROD and the mandatory five-year reviewto

revi ew the ongoing Area 2 nonitoring data.

The comment may have resulted froma msinterpretation

of Appendi x F concerning these two types of chem cal

anal ysis. Appendix F of the R report (page F-26 states
that 95% (not 47.5% of Oto-GC and 0% of ORD HPLC

anal yses resulted in useable data. The fact that the najor
constituent of Gto (torpedo) fuel, propylene glycol dinitrate
(PGDN), is common to both anal yses neans that 95% of

PGDN data are useable. Since only very |ow

concentrations of PGN were detected (low parts per

billion concentrations, which were below | evel s of

concern), the Navy, EPA and Ecol ogy concluded that Gto
fuel data is adequate.

Institutional controls (for exanple, deed restrictions on the
drilling of wells) are not warranted based on the

groundwat er chemistry of Area 3. However, no wells

woul d every be placed in this Area because state regul ations
prohibit installation of a drinking water well w thin 1,000
feet of a landfill (such as Area 1).

Sanpl i ng was not done in the vicinity of the former sludge
drying beds during the Rl. This area was not

recommended for additional study as reported in the Initial
Assessnment Study or the Current Situation Report. The
dryi ng beds were desi gned and constructed with corrugated
alum numroofing to prevent rain fromwashing sludge onto
the surroundi ng area.



Table A-1 (Continued)
Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy
and Agency Responses

Conmmrent
Fr equency
(Nunber
Area Comment Recei ved) Response
I's chrom um 1 Strictly speaking, chromumis not a DNAPL (dense non-
contam nati on a source agueous phase |iquid) because chrom um sol utions (such as
of DNAPL? pl ati ng baths) are aqueous (i.e., dissolved in water) |iquids.
However, concentrated plating baths have, at sone sites,
been observed to behave |ike DNAPLs by sinking as dense
masses t hrough groundwater before becom ng conpletely
m xed with the groundwater. W have not seen evidence
that this happened at Area 8, probably because the plating
solutions | eaked slowy enough that the m xing processes in
t he groundwat er (perhaps aided by tidal effects) were fast
enough to keep dense masses of contam nated groundwater
from f orn ng.
Gven the likely 1 Current drinking water sources are fromthe deep aquifer
presence of DNAPL and bel ow the O over Park aquitard at depths from 700 to 1, 000
the absence of the feet bel ow ground. There are no shall ow aquifer drinking
aquitard, how soon will water wells at or downgradi ent of Area 8. Continued
DNAPL m grate sanpling of deep nonitoring wells above the aquitard is
downward and part of the action at this Area. |If nonitoring indicates
contam nate drinking contamination is noving downward, the Navy, EPA, and
wat er aqui fers? Ecol ogy will decide on appropriate additional remedi al

action.

Contrary to the comment, the C over Park aquitard under
Area 8 is approximately 16 feet thick at its thinnest
neasured | ocation.

DNAPLs are usually chlorinated solvents that, in pure
form can exist as liquids that do not mx with and denser
than water. Pure DNAPLs were not observed at Area 8;
however, because | ow concentrations of DNAPL-form ng

chem cals were detected in shallow wells at Area 8, the
presence or absence of DNAPLs cannot be determ ned.

Based upon avail able data, it is unknown how soon or if
contaminants will mgrate through the aquitard to | ower

aqui fers. However, the |ack of detection of DNAPL-

form ng chemcals in the deepest nonitoring well above the
aquitard at Area 8 indicated that such contam nati on has not
m grated downward to the vicinity of the aquitard and,
therefore, does not currently threaten deep-aquifer drinking
wat er sour ces.



Area

Table A-1 (Continued)
Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy

Coment

The assertion in the
Proposed Pl an that
groundwater is not an
exposur e pat hway may
be incorrect.

A groundwat er

extraction and treat ment
program shoul d be

i mpl ement ed

simul taneously with soil
renedi ation to prevent
di scharge of

contam nants to surface
wat er or groundwat er
drinki ng wat er sources.

and Agency Responses

Conmmrent

Fr equency

(Nunber

Recei ved) Response
As stated above, monitoring will be used to check that any
downward migration does not go undetect ed.
This statement is made in the context of describing the
preferred alternative and refers to current drinking water
pat hways. There are no current uses of Area 8
groundwater. As part of the selected renedy, future
groundwat er pathways will be elimnated through
institutional restrictions on groundwater use.
Al though the R discovered no current inpacts to the
mari ne environment caused by Area 8 groundwater, the
sel ected renedy will address this exposure pathway by
continuing to nonitor marine sedinent and shellfish
offshore of Area 8. This nonitoring will |lead to additional
action if the Area 8 groundwater begins to inpact the
marine environment in the future.

1 Al ternatives that included these features were fully

evaluated in the Feasibility Study. However, because there
are no current uses of Area 8 groundwater and because the
Rl di scovered no current inpacts to the marine environnent
caused by Area 8 groundwater the Navy, EPA and

Ecol ogy judged that the sel ected renedy provi des the best
bal ance between the various evaluation criteria.

As part of the selected remedy, future groundwater

pathways will be elimnated through institutional restrictions
on groundwater use. |In addition, the selected remedy will
address the groundwater to marine environment exposure
pathway by continuing to nonitor marine sedi nent and
shel I fish of fshore of Area 8. This nonitoring will lead to
addi tional action (which nmay include groundwater

extraction and treatment) if the Area 8 groundwater begins

to inpact the marine environment in the future.



Table A-1 (Continued)
Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy
and Agency Responses

Conmmrent
Fr equency
(Nunber
Area Comment Recei ved) Response
G oundwat er 1 The trichl oroethene (TCE) concentration in well MA-12
cont am nant has not shown an overall upward trend during nmore than
concentrations have two years of frequent sanpling. It has fluctuated
i ncreased since the R periodically during the course of sanpling renmaining at
sanpling. (Conmenter | evel s between about 50 and 800 ppb. The nost recent
cites exanple of TCE in results fromJune 1994 show TCE at a concentration of 190
wel | MAB-12.) ppb in MMB-12. Simlarly, for other wells and
contam nants at Area 8 there has been no clear trend in
contam nant | evels over tinme.
What DNAPLs are 1 Current data can not confine or rule out the presence of
present and how wi | | chlorinated organic solvent DNAPLs. (That is, although
drinking water supplies DNAPL-f ormi ng cheni cal s such as TCE, have been
be protected from detected it is not known whether they actually exist as
contam nati on by these DNAPLs at the site.) Based upon available data, it is
conpounds? unknown how soon or if contaminants will mgrate to | ower
aqui fers. However, the |ack of detection of DNAPL-
form ng chemcals in the deepest nonitoring well at Area 8
i ndi cates that such contam nati on has not nigrated
downward to the vicinity of the aquitard and, therefore,
does not currently threaten deep-aquifer drinking water
sources. (There are no shall ow aquifer drinking water
well's at or downgradient of Area 8.) Continued nonitoring
of deep wells above the aquitard is part of the action at this
Area. |If nonitoring indicates contam nation is noving
downwar d, the Navy, EPA, and Ecol ogy will decide on
appropriate additional renedial action.
Who will be responsible 1 The federal government will be responsible for nmonitoring
for the monitoring and cleanup if the base closes. The Departnent of Navy
program and cl eanup if will be responsible for funding these activities.
the base cl oses?
The Navy may not have 1 The Navy is obligated by federal |aw to perform nonitoring
the funds or or cleanup. Funding is appropriated by Congress to
commtnent to foll ow performcl eanup and nonitoring. The Departnent of
t hrough on future Def ense gives top priority for funding action necessary to
nmoni toring or cleanup; conply with environmental regulatory agreenents. Thus,
cl eanup shoul d be done the Navy expects funding will be available for future
now whil e noney is cl eanup and nonitoring actions.

avai | abl e.



Area

Table A-1 (Continued)

Publ i c Comrents Received on NUWC Division, Keyport Proposed Pl an and Navy

Coment

The Navy had the
opportunity to clean up
the area under part of
the plating shop when it
was rebuilt but chose not
to.

The proposed cl eanup
shoul d be conpl et ed
sooner than it would be
under the preferred
alternative.

G oundwater is
cont am nat ed and

di scharges to Liberty
Bay -- it should be
remedi ated nore
aggressively than it
woul d be under the
preferred alternative

The beach is
contam nated and shoul d
be cl eaned up

Cleanup of this site
shoul d receive top
priority; the Navy
shoul d i nedi atel y
initiate the budget
process for a new

pl ati ng shop

and Agency Responses
Conmrent
Fr equency
(Nurber
Recei ved) Response

1 The Navy's investigation of the contam nated soil under the
Plating Facility in 1991 indicated that it posed no current
unaccept abl e risk to human health warranting i nmedi ate
action. This conclusion was consistent with the later R
ri sk assessment. The earlier investigation recomrended
that source control actions such as repairing | eaking waste
transfer sunps would be effective in elimnating current
sources of groundwater contam nation. This was done.

The Navy al so perforned a renoval action in 1992 to

renmove contam nation sources outside the building, but

di ggi ng up soil under the building woul d have been

di sruptive to NUWC Keyport's operations. Based on the

Rl risk assessnent for future | and uses, there is a need to
renove contam nated soil from beneath the building after it
is denolished, as well as from additional hot spots outside
t he bui |l di ng.

1 Based on public comment, the | ast phase of soil renova
has been noved up fromthe year 2002 to 1998. The initia
phase of soil renoval will start no later than 15 nonths
fromthe final acceptance of the ROD.

1 Alternatives that included nore aggressive groundwater
nmanagenment were fully evaluated in the Feasibility Study
However, because contam nant discharges to Liberty Bay
have not resulted in unacceptable ecol ogical risks and
because institutional controls on groundwater use wll
protect human health, the Navy, EPA, and Ecol ogy judged
that the preferred alternative provi des the best bal ance
between the various evaluation criteria

1 Cont ami nation of beach (i.e., Area 9) sedinent, tissue, or
mari ne water was not detected at |evels posing unacceptabl e
risks to human health or terrestrial or marine organi sns.

1 This site does have top priority for cleanup. The Navy has
already initiated the process to obtain a new plating facility.
It is scheduled for inclusion in the Fiscal Year 1996
Mlitary Construction Programto be acted upon by
Congr ess.



Area

Publ i c Comments Recei ved on NUWC D vi si on,

Conmment
The cl eanup progress
versus the tinmeline
presented at the public
neeting will be closely
wat ched by Over-C.

Conti nued groundwat er
noni toring, especially
after source renoval, is
appropriate to determ ne
that contam nant |evels
are decreasing.

The ROD shoul d set a
time limt on
construction of a new
plating facility; if that
tine expires,

remedi ati on shoul d begin
regardl ess.

Hot spots shoul d be
renoved.

Because sone sanpl es
exceeded Washi ngt on

Sedi nent Managemnent

St andards (SMB) the
Navy shoul d i npl enent

a source control
programto prevent
further contam nation of
the sedi ments.

Conti nued nonitoring is
appropriate to confirm
that risks remain within
EPA' s accept abl e range.

Table A-1 (Continued)
and Agency Responses

Conmmrent

Fr equency

(Nunber

Recei ved)
1

Keyport Proposed Pl an and Navy

Response
The Navy wel cones and encourages public oversight of all

cl eanup activiti

The Navy, EPA, and Ecol ogy agree that continued
nonitoring is necessary and will

reflected in thi

The Navy,
such atinme lim
cl eanup nust be

The Navy,

hot spot renoval

Source control,
will

es.

s ROD.

be i npl enent ed;

t isreflected in this RO (i.e.,

begun by 1998).

is reflected in this ROD.

in the formof hot spot renoval
be done under this ROD.

In 1991,

this is

EPA, and Ecol ogy agree with this statenent;

Phase 1|1

EPA, and Ecol ogy agree with this statenent;

at Area 8,

t he Navy upgraded

the interior sunps in Building 72 to prevent discharges; in

1992 the Navy renoved | eaking exterior sunps.
the Navy has elimnated all

addi ti on,
di schar ges.

In

unpermtted

Confirmatory nonitoring of Liberty Bay sedinent and

bi val ve tissue is part of the selected renedy that wll

done under this

ROD.

be



Area

Publ i c Comments Recei ved on NUWC D vi si on,

Coment

Conti nued nonitoring is
appropriate to confirm

the extent of
cont am nati on because
stat e sedi nent
nmanagenent st andards
are exceeded.

The Navy, EPA, and
Ecol ogy shoul d ensure
that the local tribes
accept the preferred
alternative.

Table A-1 (Continued)
and Agency Responses
Conmmrent
Fr equency
(Nunber
Recei ved)

2

Keyport Proposed Pl an and Navy

Response

Confirmatory nmonitoring of Liberty Bay sedinent (and
bi val ve tissue) is part of the selected renedy that will be

done under this ROD.

The Suquam sh Tribe has participated in the TRC and has
had the opportunity to review and comment on all

docunent s including the Proposed Pl an.
Tri be has had the opportunity to review and conment on

draft versions of the ROD. O her

| ocal

In addi tion, The

tribes are invited to

contact the Navy, EPA, or Ecol ogy about how they can

participate in these decisions.



