AD-A286 981
LTI

Dugway Proving Ground

Closure Plan Module 2
SWMUs 20, 164, 166, and 170

P Final
July 1997

Pp Contract No. DAAA15-81-D-0010

The visws, epinioss, sadiwr Sndings euntained i Gis ropest e thans of G suthe(s) snd should mot

s casstund a5 en efiioial Duparanuts of G Amny pesitisn, pelioy, or dealsien, wnias o0 designated
by oty documentation

The we of tads sames i this sepest does net canstituts s efficial endomament or spyyvoval of the e
of such commercial producs. This Teport Tey not be cited for purpeses of advertisssnent.

0
T
Q
o
-
~J
ol
b

N

FOSTER WHEELER ENVIRONMENTAL CORPORATION

‘-__________————-———-"

DS TRNOTION STATEMENT A |

for publie releuses
Distribution Unlimited




Form Appreved
REPORT DOCUMENTATION PAGE . OMB Mo, e
mm

SEthenng and Mmaimaining he ¢ait Rooded. 8nd oMpinting any reviswng the collsciion of INMOMMetisn. Send CONYWARS FPErdINgG this burden SEUnts o any Slher aapes of his
mqmmwwmumnwmmm-mmnmx&m
Sulle

7. PERF OR

143 Union Bivd. Suite 1010
Lakewood, CO 80228-1824
9. SPONSORI

Jeff Armstrong

U.S. Army Environmental Center
Attn.: SFIM-AEC-IRP/Bidg E 4480

Carol Bieniulis. Dennis Boucher, Jim Carloss, Jon Coen, Steve Fauik,
Charies Haddox. Michae! Jones, Chris Kiefer, D. Jean Tate. Ph.D., Chorfan

Tsang, P.E., Quiying Zhang, Ph.D., P.E.

) AN

Foster Wheeler Environmental Corporation

) AND

Aberdeen Proving Ground, MD 21010-5401

Davis
: 3 AND
July 1997 Final Report
"4 TITLE AND SUBTITLE S. FUNDING NUMBERS
Dugway Proving Ground Closure Plan Module 2. for SWMUs 20, 164, 166, | USATHAMA Contract No. DAAA15-91-D-0010
and 170.
76, AUTHOR(S)

NUMBER
SFIM-AEC-ER-CR-97027

11, SUPPLEMENTARY NOTES

This final report has been revised to address comments by the state of Utsh Department of Environmenta! Quality, Division of Solid and Hazardous Waste.

12A. DISTRIBUTION/AVALABILITY STATEMENT
No distribution limitations. spproved for public release.

128. DISTRIBUTION CQOE

13. ABSTRACT (MAXIMUM 200 WORDS)

This Closure Pian module outlines the activities required to close the four Consent Order solid waste management units (SWMUSs 20, 164, 166, and 170) at
Dugway Proving Ground in western Tooele County, Utah. The plan for each SWMU includes a description of the unit and its physical environment slong
wuhanassessmemofmeeonunmumfomdueachSWMumnnmkupomwhdemmdﬁnenvmm Based on the requirements found
in state of Utah Administrative Rule R315-101, no corrective action is required st any of the four SWMUs.

[14"SUBJECT TERMS

19. SECURITY CLASSIFICATION

THIS ABSTRACT
Unclassified

15. NUMBER OF PAGES
500

18. PRICE CODE

20. LIMITATION OF ABSTRACT |

uL

Dugway Proving Ground Corrective Action

RCRA Risk Assessment

Closure Plan

Solid Waste

17. SECURITY CLASSIFICATION OF | 18, SECURITY CLASSIFICATION OF
REPORT THIS PAGE

Unclassified Unclassified

[ 1-

Form .
Prosoribed by ANS! Sid. 239-18




TABLE OF CONTENTS

. Section Page
XECUTIVE D ES-1
1.0 INTR 31 () 1-1
20 BACKGROUND AND TECHNICAL APPROACH ............. ... .. ... 2-1
21  FACILITY DESCRIPTION .......... ... i, 2-2
2.1.1 Facility Location ............. ..ttt iiiininnennans 2-2
2.1.2 Facility HIStOTY . .« v vt ittt et ettt et et et i e eeaenans 2-2
213 GeologyandSoils ............c.c0 i 2-6
2.14 Surface Water and Groundwater . ............. ..ot iurnenn... 2-7
215 ClMAle .. ..ottt e e e e e e e e 2-13
2.1.6 Vegetationand Wildlife . . . ........... .. ... ... ... . ... 2-14
2.1.7 Demography, Land Use, and Water Use . . . .................... 2-22

2.2 PRE-CONSENT ORDER AND MOBILIZATION 1 AND 2
FIELD PROGRAMS . ... . .. e e e 2-23
2.3 DETERMINATION OF SOIL BACKGROUND GEOCHEMISTRY ...... 2-24
2.3.1 Development of the Background Dataset ...................... 2-28
2.3.2 Evaluation of the Final Background Dataset . ................... 2-32
24  CONTAMINATION ASSESSMENT METHODOLOGY ............. 2-36
. 2.5 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY .......... 2-36
2.5.1 General Approach . ... ... ... i e e 2-37
25.1.1 Methodology .. ...... .0t 2-37
2512 Assumptions ... ... ...ttt et e e 2-39
2.5.2 Identification of Human Health COPCs ....................... 2-41
2.5.3 EXposure ASSESSIMENt . .. ... ... veniueeeenenenennneenns 2-43
2.5.3.1  Exposure Pathway Evaluation . . ... ................... . 2-43
2.53.2 Exposure Assumptions . ...............0iiiiiien.. 2-44
2.54 ToXicity ASSESSMENt . . . .. ..o vt v v ittt i et et 2-48
2.54.1  Evaluation of Carcinogenic Effects ..................... 2-48
2.54.2  Evaluation of Noncarcinogenic Effects . . ... .............. 2-48
2.543  Toxicity Values Used in the Risk Assessment . ... .......... 2-53
2.5.5 Risk Characterization ..............oiiiiiiueiernenennnnnn 2-53
2.5.5.1 General Methodology ............. ... .. 2-53
2552 RBSLDevelopment ............. .00 iiniiunnenennn 2-54
2.5.5.3  Characterization of Cancer Risks Using RBSLs . . .. ......... 2-54
2.5.5.4  Characterization of Noncancer HIs Using RBSLs ........... 2-55
2.5.5.5 Interpretation of Risk Assessment Results ................ 2-56
2.5.6 Evaluation of Uncentainties . .........c.uuiveuerinnnnennenns 2-57

2.5.6.1 Uncertainties Associated with the Identification of Soil COPCs .. 2-57

. DUG/0543 07/16/97 1:46 pm "’ Recycled Paper




2.5.6.2  Uncertainties Associated with the Exposure Assessment . ... ... 2-58

2.5.6.3  Uncertainties Associated with the Toxicity Assessment . . ... ... 2-58
2.6 PRELIMINARY ECOLOGICAL RISK ASSESSMENT .............. 2-59
26.1 General Approach . . ............. i i 2-59
262 MethodologY - ..« oo i vt e e 2-59
2.6.2.1  Receptor Identification ............. ... ... ... ... ... 2-59
2622 Selectionof COPCs . ..........iiiiiiiinennnnennn. 2-61
2623 RiskCalculation . ..............c.0. i 2-61
2.6.3 Ecological Risk ¥  ......... .. .0 i 2-64
3.0 CLOSURE PLAN FOR S+ U 20—CAMELS BACK RIDGE LANDFILL . ... 3-1
3.1 UNITCHARACTERISTICS ... ... i i et e e e 3-1
3.1.1 SWMU Descriptionand History . ............ ..., 3-1
3.1.2 Surface Water and Groundw...or . . .. . ..o e 3-10
3.1.3 Maximum Extent of Operation~ ... ............cuiien.n.. 3-10
3.1.4 Nature and Extent of Contamination ... ... ..........c.00c.u... 3-10
3.1.5 Maximum WasteInventory ...... ...... ... ... ... 3-15
3.1.6 Baseline Human Health Risk Assessment . ..................... 3-18
3.1.6.1 Identification of COPCs . ...... ... ... 3-18
3162  Analysis ......... ... e e 3-20
3.1.6.3 Risk Characterization ............... ... tiureenn.. 3-21
31,64 SUMMANY .. ...ttt e e e e 3-21
3.1.7 Ecological Risk Assessment . ...............coviuruernn... 3-23
3.1.7.1  Ecological Conditions .............. ... cituinn... 3-23
3.1.7.2  Evaluation of Detected Chemicals . ..................... 3-23
3.1.7.3  Evaluation of Site-Specific Information
and Remedial Recommendation ...................... 3-24
3.1.7.4  Ecological Risk Results for the Deer Mouse . .............. 3-25
3.1.7.5  Ecological Risk Results for the Horned Lark .............. 3-26
3.2 CLOSURE PERFORMANCE STANDARD ...................... 3-27
3.3 CLOSURE ACTIVITIES . . ...ttt i i i e 3-27
34 POST-CLOSURE PLAN .. ... ..ttt ittt ieteeean. 3-29
3.5 PERMIT MODIFICATION . . .. .ottt e e e e et e e e e 3-29
40 CLOSURE PLAN FOR SWMU 164—AVERY WASHRACKNO.1 ........ 4-1
4.1 UNIT CHARACTERISTICS . ... . it i it et eee e 4-1
41.1 SWMU Descriptionand History . ............... ... ... ... .... 4-1
4.1.2 Surface Water and Groundwater . ...............c.¢cctieuuenen. 4-5
4.1.3 Maximum Extent of Operations . ............c..coiiruninnen.. 4-5
4.1.4 Nature and Extent of Contamination ..............cciciueen... 4-5
4.1.5 Maximum Waste Inventory ............ ..., 4-12
DUG/0543 07/16/97 12:57 pm 0,

il




4.1.6 Baseline Human Health Risk Assessment . ..................... 4-13

4.1.6.1 Identification of COPCs ... ............ ... .o, 4-13
4.1.6.2 Analysis . ......... ... e 4-15
4.16.3 Risk Characterization ..................c.0iiueniuunn. 4-15
4.1.64 SUmMMaAIy ...........c.0i ittt e e 4-17
4.1.7 Ecological Risk Assessment . ..............cuuierunenennn. 4-17
4.1.7.1  Ecological Conditions .............................. 4-17
4.1.7.2  Evaluation of Detected Chemicals ...................... 4-17
4.1.7.3  Evaluation of Site-Specific Information
and Remedial Recommendation ...................... 4-18
4.1.74  Ecological Risk Results for the Deer Mouse . .............. 4-19
4.1.7.5 Ecological Risk Results for the Horned Lark  ............ 4-19
4.2 CLOSURE PERFORMANCE STANDARD ...................... 4-20
4.3 CLOSURE ACTIVITIES . ... ..t i e i 4-21
44 POST-CLOSURE PLAN . ... . ittt 4-23
45 PERMIT MODIFICATION . ... ... . . i i e e 4-23
5.0 CLOSURE PLAN FOR SWMU 166—AVERY WASH RACK NO.3 ........ 5-1
5.1 UNIT CHARACTERISTICS . .. ... i et e i e 5-1
5.1.1 SWMU Descriptionand History . .................00iuiuenun. 5-1
5.1.2 Surface Water and Groundwater . ..............c¢c.ctiirnen.. 5-7
5.1.3 Maximum Extentof Operations ................00uiiunenn.. 5-7
5.1.4 Nature and Extent of Contamination ...............c.cuiuinwn.. 5-8
5.1.5 Maximum WasteInventory ................0uiuieirrnnen.. 5-13
5.1.6 Baseline Human Health Risk Assessment . ..................... 5-15
5.1.6.1 Identification of COPCs . ............. i, 5-15
5162  Analysis ........... i e e 5-17
5.1.63 Risk Characterization .................c.ciivenenn.. 5-17
51,64  Summary ....... .. ... e e e 5-19
5.1.7 Ecological Risk ASSeSSment . . ... ........cuietnuruenenenenennns 5-19
5.1.7.1  Ecological Conditions ...................c.00uuiuenn.. 5-19
5.1.7.2  Evaluation of Detected Chemicals . ..................... 5-19
5.1.7.3  Evaluation of Site-Specific Information
and Remedial Recommendation ...................... 5-19
5.1.74  Ecological Risk Results for the Deer Mouse  ............ 5-20
5.1.7.5  Ecological Risk Results for the Horned Lark .............. 5-20
5.2 CLOSURE PERFORMANCE STANDARD ..................c.... 5-21
53 CLOSURE ACTIVITIES . ... ... ittt iianeen 5-22
5.3.1 Facility Decontamination . ..............c.oituirinrennnnnnns 5-24
5.3.1.1 Equipment Decontamination . . ........................ 5-24
5.3.1.2  Soil Decontamination .................0titrurnrnenn 5-24
DUG/0543 07/16/97 12:57 pm o

i




54 POST-CLOSURE PLAN .......... ... i, 5-25

5.5 PERMITMODIFICATION . .. ...ttt ittt e e i e 5-25
6.0 AN 7 NGLISH VILLAGE STEA
CLEANING AREA ... ... i it et et e e aeas 6-1
6.1 UNIT CHARACTERISTICS . .. .. it e e et et e i 6-1
6.1.1 SWMU Descriptionand History .. .............. ... ..., 6-1
6.1.2 Surface Water and Groundwater . .................cotuven.an. 6-5
6.1.3 Maximum Extent of Operations ..................ccoveun ... 6-6
6.1.4 Nature and Extent of Contamination .......................... 6-6
6.14.1 Material Sampling Results . ........................... 6-6
6.142 Soil SamplingResults . ............... ... ... .. ... 6-6
6.1.5 Maximum WasteInventory .............. .. ... .. ..... e 6-13
6.1.6 Baseline Human Health Risk Assessment . ..................... 6-13
6.1.6.1 Identification of COPCs . ... ........ .. 6-14
6.1.62 Analysis ........... ... 6-16
6.1.6.3  Risk Characterization .............. .00, 6-16
6.1.64 Summary . ...... ... ... e 6-18
6.1.7 Ecological Risk Assessment . ............ ..o ouiiuiinnenn... 6-18
6.1.7.1  Ecological Conditions ............... ... ... ... 6-18
6.1.7.2  Evaluation of Detected Chemicals .. .................... 6-18
6.1.7.3  Evaluation of Site-Specific Information
and Remedial Recommendation ...................... 6-19
6.1.7.4  Ecological Risk Results for the Deer Mouse .. ............. 6-20
6.1.7.5  Ecological Risk Results for the Hormed Lark .............. 6-20
6.2 CLOSURE PERFORMANCE STANDARD ...................... 6-21
6.3 CLOSURE ACTIVITIES ... ... i i i it e e i e 6-22
6.4 POST-CLOSURE PLAN . ... . ittt i i 6-24
6.5 PERMITMODIFICATION . .. ... .. it et i e cienenan 6-24
7.0 CONCLUSIONS .. ittt it ettt et et e ettt e e 7-1
7.1 SWMU 24—CAMELS BACK RIDGE LANDFILL .................. 7-1
7.2 SWMU 164—AVERY WASHRACKNO.1 ...................... 7-2
73 SWMU 166—AVERY WASHRACKNO.3 ........ ... .. ... .. 7-3
74 SWMU 170—ENGLISH VILLAGE STEAM CLEANING AREA ........ 7-4
80 REFERENCES ... ittt ittt ittt et ettt ettt e e 8-1
DUG/0543 07/16/97 12:57 pm o,

iv




APPENDIX A - STATISTICAL ANALYSIS OF SOIL GEOCHEMISTRY

APPENDIX B - HUMAN HEALTH RISK ASSESSMENT CALCULATION
DOCUMENTATION AND SUPPORTING INFORMATION

APPENDIX C - ANALYTICAL DATA FOR SWMUs 20, 164, 166, AND 170,

AND SOIL BACKGROUND GEOCHEMISTRY

DUG/0543 07/16/97 12:57 pm ‘0:’ Recycled Paper




2.1-1

2.1-2
2.2-1
222
2.2-3

2.3-1

2.5-2

2.5-3

2.5-4

2.6-1

2.6-2

2.6-3

2.6-4

2.6-5

2.6-6

LIST OF TABLES

Page
Plant Communities and Biota Present at Dugway Proving Ground
and Notedat Module 2 SWMUs . .. ......... ... ... ... 2-15
Inventory of Flora and Fauna Found inthe DPG Area . ................. 2-20
Mobilization 1 Activities at Module 2 SWMUs . . ..................... 2-25
Mobilization 2 Activitiesat Module 2 SWMUs .. ..................... 2-26
Summary of Soil Sample Analyses and Detections, Mobilizations 1
T P 2-27
Summary of Results and Upper Tolerance Values for
the Background Soil Dataset . .......... ... .. ... ... .. .. ... .. ... 2-33
Summary of Metals Exceeding Background in Module 2 SWMUs ... ....... 2-34
Results of the Analysis of Variance Comparison for SWMU-Specific
Data and the Background Dataset . ............................... 2-35
Assumptions Used to Calculate Soil RBSLs and Corresponding Risk
Estimates for Residential and Industrial Land-Use Scenario Evaluations . .. . .. 2-45
Summary of Soil RBSLs Developed for the Residential Land-Use
RO 1T 1T ¥ [ SO 2-49
Summary of Soil RBSLs Developed for the Industrial Land-Use
YT 4 T 1o L J 2-50
Toxicity Values for Module 2 COPCs . ... ..... ... .. ... ... ... 2-51
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Deer Mouse at

SWMU 20, Dugway Proving Ground, Dugway, Utah . . . ... ............. 2-65
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Horned Lark

at SWMU 20, Dugway Proving Ground, Dugway, Utah . ................ 2-66
Preliminary Exposure Estimates and Risk Calculations

Based on NOAEL Dose Rates (mg/kgbw/day) for the

Deer Mouse at SWMU 164, Dugway Proving Ground, Dugway, Utah ....... 2-67
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Horned Lark at

SWMU 164, Dugway Proving Ground, Dugway, Utah . .. ............... 2-68
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Deer Mouse

at SWMU 166, Dugway Proving Ground, Dugway, Utah ................ 2-69
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Horned Lark

at SWMU 166, Dugway Proving Ground, Dugway, Utah . ............... 2-70

DUG/0543 07/16/97 1:51 pm (4

vi




DUG/0543 07/16/97 1:51 pm

Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Deer Mouse

at SWM 170, Dugway Proving Ground, Dugway, Utah . ................ 2-71
Preliminary Exposure Estimates and Risk Calculations Based

on NOAEL Dose Rates (mg/kgbw/day) for the Horned Lark

at SWMU 170, Dugway Proving Ground, Dugway, Utah . ............... 2-72
Summary of Constituents Detected in SWMU 20 Surficial Soil . ... ........ 3-12
Summary of Constituents Detected in SWMU 20 Subsurface Soil .......... 3-13
Summary of Constituents Detected in SWMU 20 Soil Samples and

Identification of COPCs . ... ..... ... ..ttt 3-19
Results of SWMU 20 Cancer Risk and Hazard Index Calculations

for the Hypothetical Residential Land-Use Scenario . ... ................ 3-22
Corrective Action Recommendations for SWMU 20 . .................. 3-28
Summary of Constituents Detected in SWMU 164 Surficial Soil . ........... 4-7
Summary of Constituents Detected in SWMU 164 Subsurface Soil . ......... 4-9
Summary of Constituents Detected in SWMU 164 Soil Samples and

Identification of COPCs ... ... ... . ... i, 4-14
Results of SWMU 164 Cancer Risk and Hazard Index Calculations

for the Hypothetical Residential Land-Use Scenario . . ... ............... 4-16
Corrective Action Recommendations for SWMU 164 . . ... .............. 4-22
Summary of Constituents Detected in SWMU 166 Surficial Soil . ........... 5-9
Summary of Constituents Detected in SWMU 166 Subsurface Soil ......... 5-11
Summary of Constituents Detected in SWMU 166 Soil Samples and

Identification of COPCs ... ... ... .. .. .. . . 5-16
Results of SWMU 166 Cancer Risk and Hazard Index Calculations for the
Hypothetical Residential Land-Use Scenario . .. ...................... 5-18
Corrective Action Recommendations for SWMU 166 . .. ... ............. 5-23
Summary of SWMU 170 Material Sampling Results . ................... 6-7
Summary of Constituents Detected in SWMU 170 Surficial Soil . ........... 6-9
Summary of Constituents Detected in SWMU 170 Subsurface Soil ......... 6-10
Summary of Constituents Detected in SWMU 170 Soil Samples and

Identification of COPCs . . ... ... .. . . .. ittt 6-15
Results of SWMU 170 Cancer Risk and Hazard Index Calculations for the
Hypothetical Residential Land-Use Scenario .. ....................... 6-17
Corrective Action Recommendations for SWMU 170 . . ... .............. 6-23

e Recycied Paper
vii




LIST OF FIGURES

Figure Page
2.1-1 Dugway Proving Ground LocationMap . ............................ 2-3
2.1-2  Site Location of DPG and SWMUs 20, 164, 166,and 170 ... ............. 2-4
2.1-3 Generalized Geologic Map . .. ...... ... ... ... ... .. i i, 2-8
2.1-4 Dugway Proving Ground—Soils Map ....................c...cu.... 2-9
2.1-5 Dugway Proving Ground—Surface Drainage and Topography . ............ 2-10
2.1-6 Dugway Proving Ground—Groundwater Elevations and Estimated

Flow Directions . .. ...... ... ... . ittt 2-12
2.1-7 Dugway Proving Ground—Plant Communities . ...................... 2-19
2.5-1 Approach Used to Conduct Human Health Risk Assessment . ............. 2-38
2.5-2 Selection Process for Soil COPCs . ............ . ... ... ... ........ 2-42
3.1-1 SWMU 20—LocationMap ................. ... 3-2
3.1-2 SWMU 20-1—Detailed Location Map (Camels Back Ridge) .. ............. 3-3
3.1-3 SWMU 20-1 (West Area})—Sample LocationMap ..................... 3-4
3.1-4 SWMU 20-2—Aerial Photograph of SWMU 20 Area ................... 3-5
3.1-5 SWMU 20-1—Camels Back Ridge Landfill, West Area (Looking West) . . ... .. 3-7
3.1-6 SWMU 20-2—Camels Back Ridge Landfill, East Area (Looking Southeast) . ... 3-8
3.1-7 SWMU 20-2—(East Area)}—Sample LocationMap ..................... 3-9
3.1-8 SWMU 20-2 (West Area)—Distribution of Inorganicsin Soil ............. 3-14
3.1-9 SWMU 20-2 (East Area)—Distribution of Inorganics in Soil ............. 3-16
3.1-10 SWMU 20-2 (East Area)—Distribution of Organics In Soil .............. 3-17
4.1-1 SWMU 164—Location Map (Avery Technical Center) . . ................. 4-2
4.1-2 SWMU 164—Sample LocationMap . ............... .. ... ......... 4-3
4.1-3 SWMU 164—Avery Wash Rack No. 1 (Looking South) ................. 4-4
4.1-4 SWMU 164—Distribution of Inorganicsin Soil ....... . ............... 4-10
4.1-5 SWMU 164—Distribution of Organicsin Soil ....................... 4-11
5.1-1 SWMU 166—Location Map (Avery Technical Center) . . ................. 5-2
5.1-2 SWMU 166—Sample LocationMap . ............... . ... .ivru... 5-3
5.1-3 SWMU 166—Avery Wash Rack No. 3 (Looking Southeast) ............... 5-6
5.1-4 SWMU 166—Distribution of Inorganics in Soil ... ................... 5-12
5.1-5 SWMU 166—Distribution of Organicsin Soil .. ..................... 5-14
6.1-1 SWMU 170—Location Map (English Village) ........................ 6-2
6.1-2 SWMU 170—Sample Location Map . ............. .. ... ... ....... 6-3
6.1-3 SWMU 170—English Village Steam Cleaning Area (Looking North) . . ....... 6-4
6.1-4 SWMU 170—Distribution of Inorganicsin Soil . ..................... 6-11
6.1-5 SWMU 170—Distribution of Organics in Soil .. ..................... 6-12

DUG/0543 07/16/97 1:51 pm

‘“o Recycied Paper
viii




ng/L

Hg/g
ACET

Ag

Al
ANOVA
As
Avery
B2EHP
Ba

BAF
BAPYR
Be

BIS

BW

Ca

Cd
CH2CL2
CHCL3
CHRY
cm?

Co
corC
Cr

Cu

Ditto
DPG
ED

EF
ENDRNK
EPA
EPC
ERA
ESFSO4
Fe

ft

ft?

ha
HEAST
Hg

LIST OF ACRONYMS AND ABBREVIATIONS

micrograms per liter
micrograms per gram
Acetone

Silver

Aluminum

Analysis of variance

Arsenic

Avery Technical Center
Bis(2-ethylhexyl) phthalate
Barium

bioaccumulation factor
Benzo(a)pyrene

Beryllium

Bis(2-ethylhexyl) hydrogen phosphite
Body weight

Calcium

Cadmium

Methylene chloride
Chloroform

Chrysene

square centimeters

cobalt

chemical of potential concern
chromium

Copper

Ditto Technical Center
Dugway Proving Ground
Exposure duration

Exposure frequency

Endrin ketone

U.S. Environmental Protection Agency
exposure point concentration
ecological risk assessment
endosulfan sulfate

Iron

foot or feet

square foot/feet

hectares

Health Effects Assessment Summary Table
Mercury

DUG/0543 07/16/97 1:51 pm

ix

" Recycied Paper




HI

HQ
IMPA
IRIS

K

kg
MEC6HS5
mg/kg/day
Mg

Mn

msl

Na

NEI

Ni

OCP

Pb

PCB
POL

ppb

ppm
PPDDT

PYR
RBSL
RCRA
RDX

RfD
RFI
RME
Sb

Se

SF
SvocC
SWMU
TCLP
TCR
Tl
TPHC
UAC
UCL
UDEQ
USAEC
UTL

hazard index

hazard quotient

Isopropylmethyl phosphonic acid

Integrated Risk Information System

Potassium

Kilogram

Toluene

milligrams per kilogram per day

Magnesium

Manganese

(Above) mean sea level

Sodium

Nature and Extent Investigation

Nickel

organochlorine pesticide

Lead

Polychlorinated biphenyl

petroleum, oil, and lubricants

parts per billion

parts per million

2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane

Pyrene

risk-based screening level

Resource Conservation and Recovery Act

Cyclonite/cyclotrimethylene trinitramine/
hexahydro-1,3,5-trinitro-1,3,4-triazine

reference dose

RCRA Facility Investigation

reasonable maximum exposure

Antimony

Selenium

slope factor

semivolatile organic compound

Solid waste management unit

Toxicity characteristic leaching procedure

target cancer risk

Thallium

total petroleum hydrocarbon

Utah Administrative Code

upper confidence limit

Utah Department of Environmental Quality

U.S. Army Environmental Center

upper tolerance limit

DUG/0543 07/16/97 1:51 pm




UXO unexploded ordnance

\% Vanadium

VOC volatile organic compound
XYLEN Xylenes

Zn Zinc

°F degrees Fahrenheit

DUG/0543 07/16/97 1:51 pm

xi

Q9 Pooreted Peper




\Y% Y
This Closure Plan Module 2 is one of four that describe the activities required for closure of 41
solid waste management units (SWMUSs) at Dugway Proving Ground (DPG) in Utah. These
SWMUs are among 45 units listed in a Stipulation and Consent Order (No. 8909884) between
DPG and the state of Utah, its amendment, and a second Stipulation and Consent Order
(9303065). Final Closure Plan Module 1 (EBASCO 1995b) includes recommendations for
administrative closure of three units (SWMUs 30, 160, and 161) that were not used to manage
hazardous wastes. Module 2 (this document) addresses four units (SWMUs 20, 164, 166, and
170) for which sampling conducted through 1993 is adequate to plan closure. Closure Plan

Module 3 will address 33 SWMUs that were included in additional field investigations completed
during 1995. Module 4 will address SWMU 47, which is being investigated under a separate
effort. No closure plans will be prepared for the remaining four SWMUs (SWMUs 27, 120, 121,
and 125), which were not listed in the Second Consent Order.

Comparison of human health risk assessment results to corrective action criteria in state of Utah
Administrative Rule R315-101 indicates that corrective action at the Module 2 SWMUs is not
required. Ecological risks associated with organic compounds and metals above background are
negligible. There are no explosive risks anticipated at these SWMUSs because no unexploded
ordnance (UXO) were known to have been handled or disposed of at these units. No future
releases to the environment are expected from these SWMUs as no land disposal of hazardous
waste or material occurred there, and no contaminated soil or residue is present at these units that
poses a significant risk to human health or the environment. No groundwater monitoring at these
SWMUs will be required.

For SWMU 20, the human health evaluation identified two organic constituents and two inorganic
constituents as soil chemicals of potential concern (COPCs). The total cancer risk is 2.5 x 10
and the total hazard index (HI) is 2.5 x 10 under a hypothetical residential iand-use scenario.
Both values are well within the risk range—a cancer risk less than 10 and an HI less than 1.0

for noncancer endpoints—for which state of Utah Administrative Rule R315-101 allows risk-
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based closure. The preliminary ecological risk assessment shows that the predicted HQs exceed
1.0 for the deer mouse (antimony, 2; barium, 21) and the homed lark (barium, 3). However,
corrective action based on potential ecological risk predictions is not recommended due to the low

magnitude of the HQ values and the degree of conservatism inherent in the risk estimates.

For SWMU 164, the human health evaluation identified five organic constituents as soil COPCs,
and the ecological evaluation identified five inorganic constituents as potential soil COPCs. The
risk assessment results indicated that, under a hypothetical residential land-use scenario, the total
cancer risk is 2.4 x 10 and the HI is 4.5 x 10*. Both values are well within the risk range—a
cancer risk less than 10 and an HI less than 1.0 for noncancer endpoints—for which state of
Utah Administrative Rule R315-101 allows risk-based closure. The results of the preliminary
ecological risk assessment show that the predicted incremental risk HQ values do not exceed 1.0
for the deer mouse, but do exceed 1.0 for the horned lark (chromium, 2; lead, 14). However,
corrective action based on potential ecological risk predictions is not recommended due to the low

magnitude of the HQ values and the degree of conservatism inherent in the risk estimates.

For SWMU 166, the human health evaluation identified four organic constituents as soil COPCs,
and the ecological evaluation identified no constituents as soil COPCs. Under the hypothetical
residential land-use scenario, the total cancer risk is 7.4 x 10"'° and the total HI is 2.4 x 107,
Both values are well within the risk range—a cancer risk less than 10 and an HI less than 1.0
for noncancer endpoints—for which state of Utah Administrative Rule R315-101 allows risk-
based closure. The results of the preliminary ecological risk assessment show that there were no
predicted incremental risk HQs that exceeded 1.0 for either the deer mouse or the horned lark.
Corrective action based on potential ecological risk predictions is not recommended due to the
very low magnitude (i.e., below 1.0) of the HQ values and the degree of conservatism inherent

in the risk estimates.

For SWMU 170, the human health evaluation identified five organic constituents as soil COPCs

and the ecological evaluation identified two inorganic constituent as a soil COPC. Under a
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hypothetical residential land-use scenario, the total cancer risk is 1.5 x 10° and the total HI is
5.4 x 10*, which qualifies this SWMU for risk-based closure. The results of the preliminary
ecological risk assessment show that the predicted incremental risk HQ values were less than 1.0
for the deer mouse but do exceed 1.0 for the horned lark (chromium, 3; lead, 3). However,
corrective action based on potential ecological risk predictions is not recommended due to the low

magnitude of the HQ values and the degree of conservatism inherent in the risk estimates.

Schedules of closure activities and certifications of closure are not required as there is no planned
future use of these units for hazardous waste storage or disposal and there are no corrective action
or closure activities planned at SWMUs 20, 164, 166, or 170. These units will be considered
clean-closed upon approval of this closure plan by the Utah Department of Environmental

Quality, Division of Solid and Hazardous Waste.
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1.0 INTR TION

This closure plan module outlines the activities required for closure of four solid waste
management units (SWMUSs) at Dugway Proving Ground (DPG) in Utah. It was prepared to
satisfy part of the requirements for closure under a Stipulation and Consent Order (No. 8909884)
issued by the state of Utah Solid and Hazardous Waste Committee on Se-  ~her 13, 1990, and
amended on December 22, 1993. Stipulation and Consent Order 3065, issued on
September 30, 1994, confirmed that closure plans would be required for these units.

The Closure Plan for 40 of the 45 SWMUs listed in the Consent Order is being prepared in three
modules:
Module 1:  SWMUs 30, 160, and 161

Module 2: SWMUs 20, 164, 166, and 170

Module 3: SWMUs 2, 7, 9 and 9A, 14, 33, 34, 36, 37, 38, 39, 40, 42, 43, 46, 47, 48, 51,
55, 58, 59, 63-1 and 63-2, 90, 99, 124, 128, 130, 158, 162, 163, 165, 168,
169, and 190

Final Closure Plan Module 1 (SWMUs 30, 160, and 161) was issued in May 1995 (EBASCO
1995b). It included a recommendation for administrative closure of three units that were not used
to manage hazardous wastes. This plan, prepared as Module 2, addresses four units (SWMUs
20, 164, 166, and 170) for which sampling conducted through 1993 is adequate to plan closure.
Closure Plan Module 3 will address 33 other SWMUSs for which data collection continued
through 1995. One remaining SWMU (47) is being addressed by a separate effort. No closure
plans will be prepared for SWMUs 27, 120, 121, and 125, because these units were not listed in
Consent Order 9303065.

The objectives of Module 2 are to provide an overview of the nature and extent investigation at
DPG, summarize the SWMU-specific investigations, and recommend closure activities. Because
DPG is a federal installation, the closure cost estimate and financial assurance requirements of
40 CFR Part 264, Subpart H are not applicable (cf. 40 CFR 264.140(c)).
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2.0 BACKGROUND AND TECHNICAL APPROACH

This section describes the history and physical setting of DPG and summarizes the results of the
field investigations that have been conducted at the installation. Included in this overview are
a discussion of background soil geochemistry and an outline of the methodologies used in the
human health and ecological risk assessments. Supplemental information on any topic presented
in this section can be found in the Final Interim Report on SWMU Closures at DPG, hereafter
referred to as the Final Interim Report (EBASCO 1995a).

This document refers to three sets of SWMUs at DPG. The term "Consent Order SWMUs" refers
to the 45 units listed in the original Consent Order (8909884) and the Amendment; Foster
Wheeler Environmental Corporation has been tasked with developing closure plans for 40 of
these. These 40 SWMU s include one incinerator, 7 treatment units, 5 impoundments, 9 landfills,
6 storage areas, and 12 operations areas that generated solid waste. Another unit listed in the
Consent Order (SWMU 47) is being addressed under a separate effort. No closure plans will be
prepared for SWMUs 27, 120, 121, and 125, which were not listed in the second Consent Order
(9303065). The term "Module 2 SWMUs" refers to the units addressed by this closure plan
module, i.e., SWMUSs 20, 164, 166, and 170, which are all operations areas. SWMU 20 was
originally described as a landfill, but was later found to be associated with an adjacent test
facility. The term "Corrective Action SWMUs" refers to the units listed in a Resource
Conservation and Recovery Act (RCRA) Part B permit with a corrective action requirement. The
corrective action program is being conducted by Parsons Engineering-Science and is described
in the draft final Phase I RCRA Facility Investigation (RFI) Report, DPG (Parsons ES 1995).
A description of waste management practices, including waste volumes, is presented in the

Installation Environmental Impact Assessment (Army 1982).

Information on activities and characteristics of each SWMU was obtained from a variety of
sources. Previous environmental investigations and historical data were used to describe the
purpose of each unit and the function of each subsection of the unit. This information was
verified with DPG employees and former employees who worked at the specific units.
Observations made during previous site visits, along with historical aerial photographs and

photographs of current conditions at each SWMU, were used to describe site conditions at each
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unit. Dimensions of the units were taken from as-built drawings wherever possible, and were

confirmed using field measurements.

2.1 FACILITY DESCRIPTION
This section describes the physical setting of DPG, including its location, history, geology, soils,
hydrology, climate, vegetation, wildlife, and demography.

2.1.1 Facility Location

DPG covers approximately 840,000 acres (or approximately 18 percent of the total land area) in
Tooele County in western Utah (Figure 2.1-1). The entrance to DPG is situated 56 miles due
west of Provo, at the southern tip of Skull Valley. DPG is approximately rectangular in shape
and is bordered to the northeast by the Cedar Mountains and to the north-northwest by Wendover
Air Force Range. The installation includes both mountains and valleys, but the majority of the
installation lies within a large, flat, sparsely vegetated area that extends westward into the
southern reaches of the barren salt flats of the Great Salt Lake Desert (USATHAMA 1988a).

SWMU 20 is located on the northwest side of Camels Back Ridge in the southeastern portion of
DPG. SWMUs 164 and SWMU 166 are located in the east-central portion of DPG on the
northeastern and eastern side of Avery Technical Center (Avery), respectively. SWMU 170 is
located in the southwestern portion of English Village, near the eastern perimeter of DPG

(Figure 2.1-2).

2.1.2 Facility History
DPG was activated on March 1, 1942, with military weapons testing commencing shortly

thereafter. Limited testing of biological warfare materials was initiated in 1945. DPG was
deactivated in January 1947 and became a satellite post of the Deseret Chemical Storage I >pot
(now called Deseret Chemical Depot).

On July 1, 1950, DPG was designated a Class I installation under the jurisdiction of the Chief

Chemical Officer. The Chemical Warfare Division and the Biological Warfare Division were
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activated at Ditto Technical Center (Ditto) in January 1951. In 1952, Post Headquarters was
moved from Ditto to English Village, and the Biological Warfare Division was moved from Ditto
to Baker Laboratory (EBASCO 1995a).

DPG was combined with the Deseret Test Center, which also was a facility associated with
chemical and biological testing, on July 1, 1968. The Deseret Test Center, which formerly
occupied the western half of DPG, was decommissioned in June 1973. At that time,
responsibility for testing chemical and biological weapons for the Department of Defense was
assigned to the Department of the Army, and DPG was assigned to the Commanding General,
Testing and Evaluation Command, on October 11, 1973 (EBASCO 1995a).

DPG includes several geographically distinct activity areas (Figure 2.1-2). In addition, there are
scattered test and range areas that are not associated with developed activity areas. The names

and uses (both past and present) of the activity areas are described below.

Since Avery and Ditto are located in close proximity, the descriptions of these two areas are
presented together. Avery is located to the northeast of Ditto, approximately 3 miles northeast
of Camels Back Ridge (Figure 2.1-2). This area, formerly known as Able Area, was used in the
1950s for radiological research. Currently, Avery is used primarily for administration; it is
secondarily used for maintenance of generators and nickel-cadmium batteries. The U.S. Air
Force also utilizes a portion of Avery. Ditto, known as Dog Area when DPG was activated, was
the original DPG headquarters that included barracks for DPG personnel. Ditto now contains
facilities for operations administration, material testing, decontamination, meteorology,
photography, instrument calibration and storage, and chemical, ecological, and epidemiological

laboratories.

The Baker Area is located on Burns Road, approximately 7 miles due west of the Avery and
Ditto areas. This area contains biological defense facilities, limited animal-rearing facilities,

holding facilities, and decontamination buildings.
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The Carr Facility is located on Durand Road, approximately 2 miles southeast of Ditto. Carr,
formerly known as the Toxic Gas Yard and Charlie Area, was used for storage and handling of
chemical agent containers and munitions. Facilities for munitions assembly, handling, and

storage, and equipment for environmental testing are currently located there.

English Village, originally known as Easy Area, is located near the eastern border of DPG, at the
southern tip of the Cedar Mountains. Community housing, a school, recreation facilities, the

clinic, and some administrative offices are located there.

Fries Park is located on Stark Road, approximately 1 mile west of English Village. This area is

used for logistic-supply activities and formerly included a mobile home park.

2.1.3 Geology and Soils
DPG lies within the Basin and Range Province of the western United States. This area is

characterized by a series of longitudinal, block-faulted mountain ranges and intervening down-
dropped basins. The basins are partially filled with sediments derived from erosion and

volcanism in the adjacent upthrown ranges of sedimentary, metasedimentary, and igneous rock.

DPG is bordered to the northeast by the Cedar Mountains, to the east by the Onaqui Mountains,
and to the south by a series of ranges and valleys, the closest of which is the Dugway Range.
The Deep Creek Range lies to the west and marks the western boundary of the Great Salt Lake
Desert. Within the confines of the installation, the extensive flat plains are broken by Granite
Peak, Sapphire Mountain, Camels Back Ridge, Simpson Butte, and Wig Mountain. Basins in the
area include Government Creek Valley and Skull Valley. Elevations range from 4,225 feet (ft)
above mean sea level (msl) on the desert floor in the northwestern part of DPG to 7,068 ft msl
at the summit of Granite Peak in the center of DPG (USGS 1962). With the exception of
English Village and Fries Park, most of the developed areas of the installation are located within

the extensive flat areas of the Dugway Valley and the Great Salt Lake Desert.

Most of the relative movement between the basins and ranges occurred during the late Miocene

and early Pliocene epochs, 4 million to 7 million years ago. The mountain blocks within and
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adjacent to DPG consist of sedimentary, metasedimentary, and igneous rocks ranging in age from
Precambrian to Tertiary (Figure 2.1-3). In the younger sediments and volcanic rocks, faulting
is concentrated along the mountain fronts. This movement ended by late Pliocene time, as

evidenced by undisturbed late Pliocene and younger strata.

Sediments of Tertiary to Quaternary age were deposited in the basin by streams and wind. Since
late Pleistocene time, the basin has been occupied intermittently by Lake Bonneville, an immense
lake that covered much of what is now western Utah and adjacent parts of Nevada and Idaho.

Geologic indicators show that Lake Bonneville reached a maximum elevation of 5,135 ft msl,
which indicates nearly complete inundation of the DPG area. Changes in sedimentary
environments caused by fluctuations in lake level have resulted in a mixture of lithologies in the

subsurface.

The basin sediments within DPG, consisting of clay and marl, sand and gravel, tuff, and
conglomerate, are believed to reach thicknesses of several thousand feet. Younger alluvial and
eolian deposits locally overlie Lake Bonneville sediments. In general, the sediments at English
Village, which is located adjacent to the Cedar Mountains, are coarser-grained than the basinal

sediments.

Soils at DPG are divided into four major types: lacustrine sediments, alluvial deposits, active and
inactive dunes, and alpine colluvium and weathered bedrock or residual soils (Figure 2.1-4).
SWMU 20 is located on residual soil, SWMUSs 164 and 166 are located on lacustrine sediments,
and SWMU 170 is located on alluvial sediments. In general, soils at DPG are thin and poorly
developed as a result of the dry climate, sparse vegetation, and high evapotranspiration potential
typical of this region. High evapotranspiration potential produces a negative water balance and

has resulted in the deposition of soluble salts in near-surface horizons.

2.1.4 Surface Water and Groundwater
The general direction of surface drainage at DPG is to the northwest, onto the Great Salt Lake
Desert, and then into the Great Sait Lake (Figure 2.1-5) (Gates and Kruer 1981). The streams

that cross DPG flow intermittently. Most of the runoff that reaches the low valleys or basins

DUG/0543 07/16/97 10:04 am e Recycied Paper

2-7




DUGWAY PROVING GROUND

Sapphire
Mtn.

TJH C:\ PROJECTS\ DUGWAY\ CLOSURE\GEOLOGY.OWG

SOURCE: w




Sapphire
Mtn. 2

SOURCE: W. J. Moore, et af, 1979

3\
4

—— e —

v
Camels Back
Ridge < N
J
11/’ Simpson
Butte
.
9
S.
Southern Triangle /
Areo
/ —40 00
/ y
10
/ s
Figure 2.1
FOSTER WHEELER Generalize

ENVIRONMENTAL CORPORATION

REVISED: 7/9/96

@




“

LEGEND
Alluvial Deposits (Quaternary)

Younger Rnhyolitic Flows, Breccias,
Shollow Intrusives (Pliocene or Miocene)

Andesite, Dacite and Quartz Latite
Fiows and Breccias (tocene)

Granitic Rocks (Eocene)

3
-
8

Sandstone, Limestone and Dotomite
(lower Permian)

Coicoreous Sandstone, Quortzite, Lime-
stone and Dolomite {(Lower Permian)

Greal Blue and Ochre Mountgin
Limestones (Upper Mississippian)

Limestone. Quartzite and Dolomite
(Lower Mississippian)

Dolomite, Undivided (Upper and
Middie Devonion)

Loketown Dolomite (Siurian)

Carbonate Rocks, Undivided
(Upper ond Middie Cambrian)

Granite (Precambrian)

Gneiss (Precambrian)

L L8 Mol R AN (.0 B

Fault
Thrust Fault
Instaliation Boundary
Camels Back 5 SwHI
: :
166 ¢ SWMU Location
”/’ Simpson
Butte
T
9
s
angle /

e A

0 2 4
e~
SCALE IN MILES

Figure 2.1-3
)JSTER WHEELER Generalized Geologic Map
(VIRONMENTAL CORPORATION €
/96

®

to
0
oL




DUGWAY PROVING GROUND

DUGWAY F

A

ogi<:l4_8/u¢3m040/><3030/w._bu8mn/“0 HrL




ING GROUND

DUGWAY RANGE ]

) WHEELER Figure 2.1-4
@/ %AL CORPORATION Dugway Prov:
REVISED: 7/9/96

[©)




SCALE IN MILES

@ EWIONMENTAL CORPORATION

1SED: 7/9/9¢

Figure 2.1-4
Dugway Proving Ground Soils Map

@ 2-9




TJH C:\PROJECTS\ DUGWAY\ CLOSURE\ SURFDRA.OWG

Orainage

ms—e———  Dygwoy Proving Ground Instailation Boundary

Q Mountain Range Boundary

S——. indicates Surface Water fiow Directior

CD Desert

Contour

&

J
4\
DUGWAY
/\o?\' Q/é\
s (53
g9

\

TOOELE COUNTY. !

PROVIN

JUAB COUNTY




Contour .
"‘-‘f I
emnm || . K
DR « 4
- ’h ‘:‘:‘T - 1(&
. 17 (5 >
ki
.\,,,./' ] v ‘:i::l‘:.:. >
s "
\ G oo “'
- TN AT '-‘[
PROVIN " GROUND
\ ‘ BAKER
/ P AREAV
s
P4
rd / 4 ' \
l” /
= |
- G 5
~ ¥ d Y
."\' 0 ? //
k. SH oA
" ~ / / ) ! |
/ i ’ IA 1
S \/ R l :
P ‘ ' 'I
7, : 4 Noo/ :
) 4 \"\ S - \'\‘ '
Yellow Jacket -
. - Areg
. \ Soutnern 1
I g thern Triongl
; \ Q. \ N /
. p S
L &
\ﬁ}(g} A \ g /
T e
\ (r\f&é%{ " \ { g
IR ARG ¥ J /
{‘}\\\\\}v f\“‘\-\\iw: \ QD
Vg d
o \V

Figure 2.1-5

@ D A A L SRPORATION

REVISED: 7/9/96

Dugway Proving G
Surface Drainage :

@




X ~
XL N-~— S*OQ
» b
- A%
Nisan ® ;
7Y s
¥ 2>
i i 5 %
N SN “o
R 2N o _ ()
s Ay K
- : RV’
- 5 bt 16 ° 1
SH A1 <M 6
A \:: \r AR\ 16¢. 7&1({'” s
, i v NN
\ ~ - /
lx ‘»:‘ ~ ‘}/ &N }‘
AY "\» ‘I ' : o, /
RY AN, U h LAk
PR B !
AKER | calL . L ON TR PSRV T
ARE‘V RS . WE ~ “. ; 7
4 ~ s.
_r/ > ol - ~
o - s o
N N\ N ST
ZIR \ YN~ \
3 hl
v d .\‘i \ ,\‘\ T
< 8
\ S.
St \ NN =
2() ; \ R v
f N { y L .:;—
\ N -
T / S - T
- v e L Co
~a ( \_\ : _/ “,,‘x-“ "fev
I N S e N LS,
A \\7 N 8 ”\‘ k( } 4“6{ e T9
v A e iVl 6
e ~ 7 &% s
J/ o
Southern Triangle
Areo / A
g / 16 by
\ g s
\ : 7
§ J/
\ s 0 2 4
/ e ———
\, Miles

APPROXIMATE SCALE

FOSTER WHEELER
ENVIRONMENTAL CORPORATION
7/9/96

Figure 2.1-5
Dugway Proving Ground
Surface Drainage and Topography

@ 2-10

. a-.‘.hf‘": .




evaporates; a small amount infiltrates to be transpired by plants or to recharge the groundwater
system. In this arid environment, surface runoff, which normally originates as precipitation at
the higher elevations, does not usually reach the basin areas (Stephens and Sumison 1978). All
runoff from the improved and built-up areas is conveyed by drainage ditches that parallel the
roads. There are no storm sewers except in portions of Avery and Ditto. All of the Module 2
SWMUs are at least one-half mile from Government Creek, the primary natural drainage system
in the basin. Additional information on surface-water drainage at DPG is presented in
Section 2.1.4.1 of the Final Interim Report (EBASCO 1995a).

Groundwater recharge in the DPG area originates from precipitation in the mountainous areas
around the desert and in the upper part of the alluvial fans (USAEHA 1987). Water flowing in
the intermittent streams from the mountains infiltrates into the alluvial fans and recharges the
aquifers in the alluvial fan and the basin-fill aquifers. Groundwater in the alluvium in and near
the recharge areas near the mountains is unconfined. In the basin areas, the aquifers are generally
under artesian conditions due to the overlying lacustrine silt and clay, which act as confining
layers. Shallow groundwater, which is generally nonpotable, is also present in the basin areas

above these confining layers.

A groundwater divide between Skull Valley and Dugway Valley occurs west of English Village
(Figure 2.1-6). Groundwater in the English Village area is part of the aquifer system of Skull
Valley. In this part of Skull Valley, lenticular sand and gravel units are hydraulically unconfined
(Hood and Waddell 1968). Groundwater rises to 75 ft to 110 ft below ground surface in the
water supply wells for English Village and is produced from coarse sediments at depths between
85 ft and 550 ft (USAEHA 1987). Groundwater in Skull Valley flows generally to the north
(Hood and Waddell 1968), although extraction of water from supply wells at DPG may alter that
flow pattern in the vicinity of English Village.
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The depth to groundwater in water supply wells penetrating the deeper confined aquifers in the
basin is generally less than 25 fi, or between 50 ft and 150 ft for coarser sediments that occur
below a depth of 85 ft (USAEHA 1987). Groundwater generally flows to the northwest into the
Great Salt Lake Desert, then to the north (Gates and Kruer 1981). At the saline mudflats of the
Great Salt Lake Desert, groundwater discharges through transpiration by phreatophytes at the

margins of the mudflats or by evaporation within the mi.atlats.

2.1.5 Climate

The climate of DPG is generally arid, as is much of the rest of the Basin and Range Province.
In the vicinity of the installation, precipitation is greatest along the ridges of the Dugway and
Cedar Mountains, where isolated storms yield moisture that does not reach the surrounding desert

basins.

Pronounced temperature differences of more than 40 degrees Fahrenheit (°F) between day and
night are characteristic of DPG and the vicinity. Records of meteorological data collected for the
National Weather Service at DPG’s Michael Army Airfield indicate that during the period of
record (January 1951 through December 1975), the highest temperature was 105°F, and the
lowest temperature was -22°F (Bauers 1995). The average annual number of frost-free days per
year (for 1951 to 1964, inclusive) is 151 days.

Average annual precipitaticn ranges from less than 6 inches on the desert floor of the basin to
20 inches in the Cedar Mountains. DPG averages 45 inches of snowfall per year in its valleys
and flats. This form of precipitation occurs primarily from October through April. During the
summer months widely scattered cloudbursts can cause significant erosion; road washouts and

rock debris slides are common.

Winds at DPG are generally southeasterly at night and northwesterly during the day, with an
average speed of 6 miles per hour. However, high winds are common in the area from March

to June and November to December, with gusts as high as 75 miles per hour.
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2.1.6 Vegetation and Wildlife
The biota of west-central Utah are influenced by the physical geography, soil, seasonal

distribution and amount of moisture, temperature, and topography. DPG falls within the

Bonneville Basin, a desert area once covered by Lake Bonneville during the Pleistocene.

The soil derived from Lake Bonneville sediments is an important determinant of the present
ecological setting of the DPG area. At DPG, the scil often creates conditions that support a
variety of communities ranging from those characteristic of the mountains and canyons (e.g.,
mixed brush) to those characteristic of salt flats (e.g., pickleweed and barren areas). At certain
locations, sand dunes are present. Fourteen plant communities have been recognized at DPG
(Table 2.1-1). As shown in the table and in Figure 2.1-7, salt desert scrub, pickleweed barrens,
and barren areas are the most prevalent vegetation types, followed by grassland and greasewood.
The vegetation communities of the Module 2 SWMUs have been classified as salt desert scrub,

sagebrush, and greasewood.

Plant communities can be used as indicators of topographic characteristics and soil types and the
wildlife species that may occur there. Carnivores such as the badger, skunk, coyote, bobcat, and
kit fox are highly mobile, ranging throughout DPG and nearby areas. Less wide-ranging wildlife,
such as rodents and lagomorphs, tend to have their species, numbers, and distributions more
limited by the kinds of plants, topography, and soil types collectively present in a habitat.
Table 2.1-1 summarizes the wildlife observed and the SWMU and habitat where they occurred.

At the time DPG was established, the environmental effects of chemical warfare and biological
defense testing were unknown. As a precaution against possible changes in patterns of succession
or the possible introduction of microorganisms into the environment, an assessment of the current
status of all indigenous organisms, including pathogens, was conducted in December 1952 by the
Division of Biological Sciences at the University of Utah (Woodbury 1956). This study’s

findings are summarized in Table 2.1-2.

/ :
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Table 2.1-2 Inventory of Flora and Fauna Found in the DPG Area' Page 1 of 2
Group Description
Arthropod-Bome Encephalomyelites, a California group virus carried by mosquitos, was most frequently

Viruses

Bacteria, Rickettsia, and
Related Organisms

Fungi (Basidiomycetes)

Lichens

Algae

Mosses (Bryophyta)
Ferns

Seed Plants
(Spermatophyta)

recovered. Western, Hart Park, and Cache Valley arboviruses were less frequently
recovered. Antibodies against the psittacosis-LGV group of viruses were occasionally
found in jackrabbits.

Parasitic bacteria reported from wildlife at DPG include species of Micrococcus sp. and
Sarcina sp. and those species that cause spotted fever, Q-fever, brucellosis, tularemia, and

plague.

There are 114 species of fungi that occur in soils, animal dung, and other materials.
Eleven types of mushrooms and six parasitic rusts and molds that occur naturally on
native plants have also been reported.

Twenty-six species of lichens in nine families have been reported.

Five species of blue-green algae, 8 species of diatoms, and 14 species of green algae have
been identified in springs and ponds in the area.

Eighteen species in six families have been reported.
No ferns have been identified in the area.

There are 259 species of spermatophytes in 5] families that have been identified in the
area. Conifers include junipers (or cedars), pinion pines, and jointfir (or Mormon tea).
Flowering plants include pickleweed, fourwing saltbrush, shadscale, mound saltbrush,
winterfat, gray molly, Russian thistle (or tumbleweed), greasewood, inkweed, and
halogeton in the Goosefoot family, and sagebrush, rabbitbrush, and horsebrush in the
Sunflower family. Also, 28 species of grasses are found in the area.

! Summarized from Woodbury 1956.
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Table 2.1-2 Inventory of Flora and Fauna Found in the DPG Area' Page 2 of 2 ‘
Group Description

Invertebrates Protozoans occur as intestinal parasites in native rodents.

Worms about 20 species of parasitic trematodes (flatworms of the Platyhelminthes
phylum), 79 species of free-living roundworms (Nematoda class) were identified in the
soil and as parasites. Four species of spiny-headed worms (in the Acanthocephala
phylum) were found as parasites in birds and mammals.

Mollusks are represented by 36 species of snails and slugs, and | species of clam. The
Clinton’s cave snail is known only from Clinton’s cave.

Arthropods in the Crustacean class include brine shrimp, fairy shrimp, seed shrimp,
scuds, and sideswimmers. Arthropods in the Acarina order include more than 150 species
of mites, ticks, spiders, pseudoscorpions, solpugids, and scorpions.

Insects More than 1,300 species of insects in 157 families and 22 orders have been
identified. Grasshoppers, bugs, beetles, mosquitos, gnats, flies, bees, wasps, ants, lice,
and fleas are particularly noticeable.

Vertebrates Fishes (Pisces superclass) include four native species of chub, minnows, and dace.
Additionally, rainbow trout, brown trout, brook trout, largemouth bass, and bluegill have
been introduced in the area. The numbers of the least chub are declining significantly. .

Amphibians The only native amphibian found in the area is the Great Basin spadefoot
toad. Bullfrogs have been introduced.

Reptiles Eight species of lizards and six species of snakes, including the Utah lizard,
western collared lizard, Great Basin rattlesnake, and the Skull Valley pocket gopher
snake, are found in the DPG area.

Birds About 217 species of birds found; 53 species are year-around residents, 70 are
summer residents, 11 are winter residents, 71 are migrants, and 12 species are occasional
or accidental. Migratory birds sighted in the area include ducks, geese, bald eagles, and
prairie falcons. The peregrine falcons appear to have been extirpated from the DPG area.
Sandhill cranes have been reintroduced and introduced chukars have become established.

Mammals are represented by about 50 species of rabbit, ground squirrel, weasel, badger,
skunk, pronghom antelope, mule deer, wild horse, and mountain lion.

! Summarized from Woodbury 1956.
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2.1.7 Demography, Land Use, and Water Use
Several small towus are located within a 30-mile radius of DPG. Based upon 1990 census

figures, Tooele and Grantsville, in Tooele Valley, have populations of 13,887 and 4,500,
respectively. The town of Dugway and the surrounding area have a population of 1,761, based
on the 1990 census. Other smaller communities in the DPG area include Stockton, Ophir, Faust,
Vernon, Rush Valley, Ioseda, Fish Springs, Callao, and Gold Hill (Figure 2.1-1). In 1990, the
approximate population of these widely spaced, smaller communities, including ranches, totaled
about 1,100.

The average population density in Tooele County is 3.8 people per square mile. However, the
population density of the area between Dugway and Wendover, which includes nearly 83 percent
of the county land area, is about 0.6 people per square mile, or just 14 percent of the county’s
population.

Two Native American reservations are located near DPG, the Goshute Indian Reservation on the
Utah-Nevada border and the Skull Valley Indian Reservation near the eastern entrance of DPG
(Figure 2.1-1). These two reservations comprise 18,844 acres, which is 0.4 percent of the total
area in Tooele County. It is reported that 32 Native Americans reside in the Skull Valley

reservation and 76 in the Goshute Reservation.

Agricultural activity near DPG is confined almost exclusively to Rush, Tooele, and Skull valleys.
Tooele County ranks second out of the state’s 29 counties in total area, but seventh in the
percentage of area used for agriculture. Less than 1 percent of Toole County is either cropland
or pasture, and approximately one-tenth of its land is range and one-fifth is forest. Irrigation is
required in Skull Valley and most of Tooele Valley, but it is less important in Rush Valley,
where typical agricultural practices are better suited to the seasonal rainfall patterns
(USATHAMA 1979). In 1981, the major cash crops in the Dugway area consisted of wheat
(21,400 bushels), barley (50,463 bushels), and alfalfa (21,300 tons). These crops were
supplemented that year by the raising of 18,300 beef cattle and calves (Army 1982).

DUG/0543 07/16/97 10:04 am
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Sheep grazing is common in the unirrigated, higher portions of the valleys. Large semiannual
migrations occur as flocks are moved between their summer ranges in the mountains of Nevada
and Utah and their winter ranges in the deserts of western Utah. Since 1949, grazing on DPG
has been restricted to the Southern Triangle, a 42,690-acre tract of land leased from the Bureau
of Land Management. The terms of the lease permit grazing by the North Dugway Graziers

Association for no more than 3 months from November 1 to April 30.

In the foreseeable future, agriculture will continue to play a minor role in the DPG area. More
than 50 percent of DPG is without agricultural economic value, as most of the area is covered
by salt flats and sand dunes. The remainder of DPG could support limited agricultural activity,
primarily grazing along the slopes of the Cedar Mountains and grazing and other possible
agricultural uses of the area between the eastern facility boundary and Little Granite Mountain,
According to Fowkes (1964), the economic potential of the Granite Peak area "does not appear
to be great." Other areas may be useful as gravel or soil borrow areas, but no other significant

economic deposits are known within DPG.

2.2 PRE-CONSENT ORDER AND MOBILIZATION 1 AND 2 FIELD PROGRAMS

The Consent Order was issued by the state of Utah Solid and Hazardous Waste Committee on
September 13, 1990, and amended on December 22, 1993. In anticipation of this order, the
Army initiated pre-Consent Order assessment activities to delineate the boundaries of designated
SWMUs, to determine whether hazardous wastes were disposed of at these sites, and to assess
the potential for releases of hazardous substances. Preliminary investigations, including a review
of historical records, assessment of available analytical data, and aerial photograph interpretation,
were completed in 1989. Field activities, including site inspections, mapping, soil gas surveys,

geophysical surveys, and limited source sampling, were completed in 1990.

Following the issuance of the Consent Order, a more detailed environmental investigation at 40
SWMUs was completed. The investigation was divided into three phases designated
Mobilizations 1, 2, and 3.
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The Mobilization 1 field program, which was conducted from August to December 1992,
included soil gas and geophysical surveys, waste sampling, soil sampling, monitoring well
installation, and groundwater sampling. Activities completed at each of the Module 2 SWMUs
during the pre-Consent Order and Mobilization 1 programs are summarized in Table 2.2-1. The
results of these activities at each SWMU were presented in the nature and extent investigation
(NEI) plans. In general, the pre-Consent Order samples were analyzed using USAEC
performance-demonstrated, which are based on and equivalent to U.S. Environmental Protection
Agency (EPA) SW-846 analytical methods. The NEI plans also presented the sampling and

analysis plans for Mobilization 2 investigations.

The Mobilization 2 field program, conducted from May to September 1993, was initiated to
further define apparent contamination detected during the pre-Consent Order and Mobilization !
field activities. The Mobilization 2 field activities were generally the same as the Mobilization 1
activities, but included more extensive sampling. These samples were analyzed using EPA SW-
846 methods and validated to achieve data quality objective level III. The activities completed
at each of the Module 2 SWMUs during Mobilization 2 are summarized in Table 2.2-2.

The chemical analyses completed on soil samples collected at each of the Module 2 SWMUs
during Mobilizations 1 and 2 are presented in Table 2.2-3. One material sample was taken at
SWMU 170 during Mobilization 2. The sample was analyzed for the RCRA characteristics of
toxicity, reactivity, corrosivity, and ignitability. None of the analytes detected or the ignitability
or corrosivity of the sample exceeded hazardous waste characterization limits as specified in 40
CFR 261.2, Subpart C. No groundwater samples were collected at the Module 2 SWMUs during
any field mobilization, and no material, soil, or water sampling was conducted at these SWMUs
during Mobilization 3, which was conducted from February to July 1995. Mobilization 3
sampling was not required at these SWMUs because evaluation of data available from previous

sampling showed no data gaps.

2.3 DETERMINATION OF SOIL BACKGROUND GEOCHEMISTRY
This section describes the development of the background geochemistry dataset, the use of an
analysis of variance (ANOVA) to compare SWMU sample data to this background dataset, and
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Table 2.2-1

Mobilization 1 Activities at Module 2 SWMUs'

Page ! of 1

Total Number Total Number

Total Number Total Number

Total Number

of Groundwater .
Samples

Geophysical Soil Gas  of Surface Soil of Composite of Soil of Wells
SWMU Survey Survey Samples Soil Samples Samples Installed
20 X - - - - -
164 2 - 2 - -
166 2 - 2 -
170 2 - 2 -
Total 1 6 6

\

pre-Consent Order activities.
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Table 2.2-2 Mobilization 2 Activities at Module 2 SWMUs Page 1 of 1
Total Number Total Number Total Number of Total Number Total Number of
SWMU Geophysical Soil Gas Materials Surface Soil of Soil Borings of Soil Boring  Soil Samples of Wells Groundwater
Survey  Survey Samples Samples Drilled' Samples Installed Samples
20 - - 10 20 20 - -
164 - 1 3 4 5 - -
166 - - 2 4 4 - -
170 i - 5 6 6 - -
fotal 1 1 20 34 35
' Includes borings that were completed as wells.
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DPG Mod2 Rev 7.15.97 jb

Table 2.2-3 « Summary of Soil Sampie Analyses and Detections,
Mobilizations 1 and 2

PCBs Polychlorinated biphenyls
® Analytes analyzed for
¢ Analytes detected

B Analyzed under EPA Method 8270
(Semivolatile organics)
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the calculation of an upper tolerance limit (UTL) at 95 percent confidence for each metal in the
background dataset. This evaluation is important because even natural levels of some metals in
soil and groundwater at DPG result in human health risk calculations that exceed regulatory
guidelines for clean closure. Therefore, objective methods are necessary to determine accurate
background concentrations of metals and for comparing SWMU sample concentrations to the
background dataset to identify contaminant releases, select chemicals of potential concern

(COPCs) in the risk assessment, and help establish cleanup goals if corrective action is required.

Ideally, the ANOVA is used to identify metals above background at each SWMU, and the
background UTL values are used as a tool for identifying metal concentrations in individual
SWMU samples that are near or above background. In some cases, the effectiveness of these
methods may be limited by a small sample size. A summary of the methodology used for the
development and evaluation of background geochemical data is presented in the following section,

while a detailed discussion is provided in Appendix A.

2.3.1 Development of the Background Dataset
The background dataset used in the ANOVA and in the UTL calculation must be prepared

carefully to ensure that the dataset is truly representative of background conditions. The dataset
was prepared in the following steps which are explained below:

1. All available data for background samples collected at DPG in both the Consent Order
and Corrective Action programs were combined.

2. Data from samples collected at depths greater than 20 ft were deleted.

3. Using a nonparametric ANOVA, the surface soil and subsurface soil datasets for each
metal were compared to ensure they were not statistically different and then the data from
all depth intervals were combined into one dataset.

4. Nondetection results from inductively coupled plasma methods were removed for those
metals also analyzed by graphite furnace methods with lower detection limits.

5. Statistical outliers were removed.

6. All results for samples with at least one detection of an organic compound were deleted.

7. Spatial trends across DPG in the data were evaluated.
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The background soil dataset is composed of analytical data collected at Consent Order SWMU:'s
during Mobilization 2 in 1993 and in the Phase I RFI conducted at Corrective Action SWMUs
in 1994. Analytical results for the background samples collected during the two programs are
included in Appendix A of this report.

A total of 69 background samples were collected from uncontaminated areas outside of the
boundaries of 35 Consent Order SWMUSs. Consent Order SWMU background soil borings were
sampled at the 0- to 6-inch and 3- to 4-ft intervals and analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides,
explosives, agent breakdown products, and metals. A supplemental background sampling
program took place during Mobilization 3 in 1995 to verify the absence of mercury in
background samples using a lower method reporting limit for mercury than was used in the
previous programs. Eighteen additional samples were collected outside of 10 SWMUs and

analyzed for mercury only in this supplemental program.

During the Phase I RFI of the Corrective Action SWMUs, 50 samples were collected outside of
areas of known or suspected contamination at 8 separate study areas to a maximum depth of 87 ft
in soil borings and upgradient monitoring well borings. These samples were analyzed for

parameters consistent with SWMU-specific sampling in the eight study areas.

Most of the background and SWMU samples collected at the Consent Order SWMUs were
collected at depths less than 20 ft. Background samples collected at the Corrective Action
SWMUs were collected from the ground surface to a maximum depth of 87 ft. Since a depth
of 20 ft corresponds to a likely remedial excavation depth and a maximum exposure depth for
ecological receptors, the 10 background samples collected more than 20 ft below ground surface
were eliminated from consideration so that the final background dataset would not be biased by
samples from lower stratigraphic units. Appendix A, Table A10, presents the analytes detected
in the 10 background samples collected deeper than 20 ft below ground surface.

Once the two datasets were combined and data from samples collected more than 20 ft below

ground surface deleted, a nonparametric ANOVA was performed to test whether there was a
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statistical difference between the metal concentrations in surface (0-ft to 0.5-ft interval) and
subsurface (deeper than 0.5 ft) soil samples. The Wilcoxon rank-sum test was selected for this
determination because it is valid for comparing two data populations, regardless of the population
distributions. A detailed discussion on the use and evaluation of the Wilcoxon rank-sum test in
comparing surface soil and subsurface soil populations is presented in Appendix 1B. The results
of the ANOVA indicated that there is no significant statistical difference between the surface and
subsurface data populations, so the data from all samples collected from depths less than or equal

to 20 ft were recombined into one dataset.

A supplemental background sampling program took place during Mobilization 3 in 1995 to verify
the absence of mercury in background samples. The method reporting limit for mercury was
lower during the Mobilization 3 field program than in the previous programs, therefore eighteen

additional samples were collected outside of 10 SWMUs and analyzed for mercury only.

The analytical methods used for metals analysis were different in the Consent Order and
Corrective Action programs. Samples from the Consent Order SWMUs were analyzed using EPA
SW-846 methods, and samples from the Corrective Action SWMUSs were analyzed using U.S.
Army Environmental Center (USAEC) performance-demonstrated methods. The reporting limits
for both programs were compared and shown to be significantly different for antimony and
thallium. The difference in reporting limits caused distributional skewness and high bias in the
background datasets for these two metals because values assig' 1 to nondetection results were
higher than some actual detections. To eliminate this problem, the antimony and thallium results
of the USAEC performance-demonstrated methods were deleted from the dataset. Lead was not
treated like antimony and thallium because the detection limits of the different methods were

comparable.

Upper extreme statistical outliers were identified and removed from the dataset to introduce
additional conservatism and enhance the validity of the ANOVA and the UTL calculations. The
outliers were identified using a statistical protocol provided by EPA (1989d, 1992b), and are
significantly higher than the other values for the same metals in the dataset. Table A-2 in

Appendix A lists the values that are statistical outliers. Once the outliers were identified, they
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were plotted on a DPG base-wide map with the remaining background data and evaluated for
spatial trends.

The outliers did not indicate any significant spatial trends, but elevated concentrations of lead in
background samples occurred in the six background samples from the northwest side of Granite
Peak at SWMUs 2, 7, and 9, as presented in Plate A-1 in Appendix A. Therefore, when lead
concentrations in samples from these units exceeded the lead background value, they were
compared to the higher lead levels in the six background samples from this part of DPG.

Finally, the data for all background samples with detections of organic compounds were deleted
from the background dataset. These organic compound detections are listed by sample in
Table A-1 of Appendix A. No attempt was made to distinguish anthropogenic from naturally
occurring organic compounds since a clear case could not be made for most of these analytes;
any organic detection disqualified the sample results. However, the occurrences of these organic
compounds were compared to the occurrences of the upper-extreme outliers among the metal
concentrations to evaluate whether organic contamination could be correlated with elevated metal
concentrations. Since the two occurrences could not be correlated, the very conservative practice
of deleting all samples from every boring in which an organic analyte was detected was not

followed to avoid unnecessary reduction in the size of the background dataset.

The spatial variation of metals in background samples was evaluated for soil types and geographic
areas at DPG. Soil types were taken from maps provided by the US Department of Agriculture,
Natural Resources Conservation Service (NRCS, formerly the Soil Conservation Service) for the
DPG vicinity. Geographic areas at DPG were defined by technical facilities or geographic
localities where DPG SWMU s are clustered. A detailed discussion of the methodology used to
evaluate spatial variation of background metals is presented in Appendix A. This process is

summarized below.

Background samples were assigned to a soil type or geographic area and were then evaluated
using box-and-whisker plots. The box-and-whisker plots graphically depict the distribution of

data for a metal in each category. In general, the whiskers, or vertical lines in these plots, show
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the range of values in the category. Outliers are shown as single points beyond the length of the
lines. The boxes show the range of values between the 25th and 75th percentile, and the
horizontal line within each box shows the mean value. For purposes of evaluating trace metal
concentrations between soil types or geographic locations, the most important information
provided by the plots is probably the 75th percentile and maximum values. These results were
evaluated subjectively by inspection, and indicated that, with the exception of lead in samples
collected northwest of Granite Peak, metals concentrations in background soil samples collected

to date do not vary significantly with soil type or geographic location.

2.3.2 Evaluation of the Final Background Dataset
Once the background dataset was finalized, site-specific assessments were conducted to identify

potential inorganic contamination within each SWMU. The evaluation of the site-specific

contamination assessment was performed in two ways.

In one statistical approach, each SWMU-specific dataset was compared to the background dataset
using a nonparametric ANOVA, the same that was used to compare surface and subsurface soil
data in developing the background dataset. The use of a nonparametric ANOVA does not require
the data to be normally distributed. If the background population is determined to be
significantly different from the SWMU population, and the mean rank of SWMU results exceeds
the mean rank of background results, the SWMU concentrations may be above background.

In the other approach, the 95 percent UTL was calculated for each of the 23 metals in the
background dataset (Table 2.3-1). A detailed discussion of how the UTL values were derived
is presented in Appendix A. The UTL value was used as a conservative approximation of the
maximum background concentration of each metal; approximately 5 percent of any normally
distributed background concentrations are predicted to fall above that limit. The results of the
UTL calculations are used as a statistical tool to identify potential contamination. These are the

results presented on the analyte figures for each SWMU.

Table 2.3-2 presents a summary of metals that exceed the background UTLs for the Module 2
SWMUs, and Table 2.3-3 the summary of the results of the Wilcoxon rank-sum nonparametric
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Table 2.3-2 Summary of Meta'. Fxceeding the Background UTL in Module 2
SWMUs Page 1 of |

Analyte SWMU 20 SWMU 164 SWMU 166 SWMU 170

Aluminum
Antimony XA

Arsenic X X
Barium x*

Beryllium

Cadmium X X

Calcium xA XA

Chromium X x*
Cobalt

Copper X

Iron

Lead XA X XA
Magnesium XA
Manganese

Mercury X X
Nickel X

Potassium

Selenium

Silver

Sodium X X
Thallium X

Vanadium X
Zinc X X x4

xA

> x

X Analyte exceeds the background 95 percent upper tolerance limit value
A Nonparametric analysis of variance supports evidence of potential site contamination
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Table 2.3-3 Results of the Analysis of Variance Comparison for .
SWMU-Specific Data and the Background Dataset Page 1 of 1

Analyte SWMU 20 SWMU 164 SWMU 166 SWMU 170
Aluminum

Antimony X X

Arsenic X

Barium X X

Beryllium

Cadmium

Calcium X X

Chromium X X
Cobalt

Copper X

Iron

Lead X X
Magnesium X

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium X .
Vanadium

Zinc X X

X SWMuU-specific data indicates potential site contamination compared to background data.
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ANOVA. These results are described in detail in Appendix A and are discussed further in

subsequent sections on the nature and extent of contamination at each SWMU.

2.4 CONTAMINATION ASSESSMENT METHODOLOGY

The nature and extent of chemical constituents detected in soil and material samples was
evaluated using data from pre-Consent Order, Mobilization 1, and Mobilization 2 field activities
at the Module 2 SWMUs. Screening methods were applied to the data to facilitate review and
interpretation of the analytical results.

Soil COPCs discussed in the contaminant assessment were selected based on the comparison to
DPG background values. All validated organic detections were considered COPCs, as were
inorganic constituents for which the ANOV A results suggested a statistically significant difference
with respect to background (presented in Section 2.3). The above criteria as well as subjective
decision-making factors shown in Figure 2.5-2 (see page 2-42) were used to focus the discussions
presented in the contamination assessments of each of the Module 2 SWMUs (Sections 3.1.4,
4.1.4, 5.1.4, and 6.1.4) on chemicals selected for evaluation in the risk assessments. The spatial
distribution of COPC concentrations in soil that exceed the DPG background values and organic
analytes detected in soil are shown in separate figures for inorganic and organic COPCs at each
Module 2 SWMU. A brief discussion of the potential sources of these COPCs and their general

fate and transport characteristics is included in the contamination assessment for each SWMU.

2.5 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY

This section presents the methods used to evaluate human health risks associated with potential
exposures to soil constituents at the Module 2 SWMUSs. The objectives of the human health risk
assessment were to estimate risk-based screening levels (RBSLs) that would be protective of
human receptors for both current site use (approximated by evaluating an industrial land-use
scenario) and hypothetical residential use and to characterize potential human health risks posed
by the COPCs based on the RBSLs.
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25.1 General Approach
2.5.1.1 Methodology

The risk assessments for DPG Module 2 SWMUSs were developed using the streamlined approach
outlined in the flow diagram shown in Figure 2.5-1. This approach is similar to the risk-based
corrective action process developed by the American Society for Testing and Materials (ASTM
1994). In that process, conservative generic assumptions (e.g., hypothetical residential land use)
are initially evaluated. The results and recommendations are reviewed and a determination is
made whether a more detailed analysis is required using site-specific assumptions (e.g., for an
actual industrial land-use scenario).

The risk calculations were performed after developing RBSLs. These RBSLs are the back-
calculated soil concentrations of each COPC that would result in an excess cancer risk of 10 or
noncancer risk (a hazard quotient (HQJ) of 1.0. The back-calculation is performed using standard
default exposure parameters for a given exposure (or land-use) scenario. The RBSL of each
COPC is therefore the minimum level of that chemical that would result in risk above the
threshold values for risk-based closure of the SWMU if that COPC were the only contaminant
at the unit. The RBSLs are useful in the contamination assessment for comparison to the actual
concentrations detected in samples from the SWMUs. Given appropriate standard default
exposure parameters for each exposure scenario, the risk associated with each COPC can be

calculated from the RBSLs in a streamlined manner.

For this analysis, the initial phase involved deriving generic RBSLs for a conservative,
hypothetical residential land-use scenario (Figure 2.5-1). This scenario assumes unrestricted land
use and represents the most conservative analysis of potential soil exposures for the Module 2
SWMUs. According to state of Utah Administrative Code (UAC) R315-101, this conservative
analysis is used to determine whether a SWMU qualifies for clean, or risk-based, closure. The
second phase involves deriving RBSLs for an industrial land-use scenario—a more likely, but still
conservative, scenario given the projected uses of DPG SWMU locations. This evaluation is used
to determine whether corrective action is necessary according to the rule. For all the Module 2
SWMUs, risks associated with current site conditions (corresponding to minimal human exposure)

would be lower than those estimated for future residential or industrial land-use scenarios.
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Perform inltial Site and Date Evelustion
" ety o emronmental ating

l

Identfy Chemicals of Potential Concern (COPCs) I

(Figure 2.6-2)

'

Residential Use Risk Evaluation
o Cakculate RBSLs for a future residential land-
use scenario using reasonable maximum
exposure (RME) assumptions
¢ Calculale SWMU-specific cancer risk and
noncancer Hl estimates

industrial Use Risk Evaluation
s Caiculate RBSLs for industrial land-use
scenario using default input assumptions

« Calculate SWMU-specific cancer risk and HI
estimates

Figure 2.5-1 « Approach Used to Conduct Human Health Risk Assessment
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land-use RBSLs are below target risk criteria (i.e., a cancer risk range of 10 to 10 and an HI
less than 1.¢), then further risk evaluation is not warranted (Figure 2.5-1).

The reason for using this phased approach is twofold. First, because the exposure assumptions
used in the nisk calculations are the same for all SWMU s, it results in a more streamlined
assessment (i.e., it eliminates redundancy in summarizing exposure assumptions and risk
calculations). Second, it provides a worst-case, screening-level point of reference against which
observed concentrations of soil COPCs can be compared. All methods used in this evaluation
are in general accordance with guidelines presented in the state of Utah Hazardous Waste
Management Rules, the Proposed EPA Guidance for RFIs (EPA 1989a), and Risk Assessment
Guidance for Superfund (EPA 1989b).

2.5.1.2 Assumptions

As required by UAC R315-101, the human health risk assessments of the Module 2 SWMUs
evaluate risks associated with hypothetical residential land use; the calculations are based on
default exposure parameters recommended by EPA guidance listed in the previous section; and
the toxicity information used for the COPCs is based on current data retrieved from EPA’s
Integrated Risk Information Svstem (IRIS) database (EPA 1995b) and Health Effects Assessment
Summary Table (HEAST) (EPA 1994c). Although the risk assessment calculations are based on
a relatively low number of samples, and only soil samples, these risk assessments are adequately
conservative because they are based primarily on EPA default exposure parameters which
generally represent the 90th to 95th percentile value for a particular exposure variable (body
weight is the 50th percentile because this variable is normally used in the denominator of
exposure equations). Additionally, the industrial scenario used conservative assumptions to
estimate risk (e.g., although it is more probable with federal employment, it is rare in today’s

society that a person will be employed at the same location for 25 years).

Surface water was not evaluated at these SWMUSs because there is insufficient surface water at

any of these SWMUs to be an exposure pathway or medium. The low levels of contaminants
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detected in soil did not indicate a need for groundwater monitoring, as the detected concentrations

of all contaminants were too low to be sources of contaminant leaching to groundwater.

The limited amount of soil sampling conducted at SWMUSs 164, 166, and 170 reflects the small
size of these units (500 to 750 square feet [ft’]) and the lack of evidence of contaminant releases
on a scale larger than traces of engine oil washed from uncontaminated vehicles at the wash racks
during cleaning with water and steam. At SWMU 20, which is larger, only a limited amount of
sampling was warranted because the site history indicates that no wastes of any kind were
disposed of there. For these reasons, although the number of sample ana'yses is relatively low
for calculating exposure concentrations of the COPCs (many COPCs were above background or
detected in only on: sample at a SWMU), these data are considered adequate for the risk
assessment of these units. In fact, for COPCs that are truly site-related, risks may be
overestimated because the wash racks are smaller than a reasonable exposure area. EPA
Region VIII defines a reasonable exposure area consisting of 1-acre plots (43,560 ft*) for use in

risk assessments at CERCLA sites.

As discussed in later sections for each SWMU, chemical analytical results for the Module 2
SWMU samples indicated concentrations of inorganic constituents generally comparable to
background and a limited number of organic constituents detected at very low concentrations.
Since only low levels of soil contamination were detected in very small areas, and no other media
are expected to be contaminated at the Module 2 SWMU s, the risk assessment evaluated only soil
exposure pathways, and agricultural pathways were not included. This approach is conservative
since even the industrial land-use scenario evaluated for some SWMUSs substantially overestimates

risks that could be associated with the actual occasional uses of these small units.

The food pathway was omitted from consideration because site-specific data (e.g., chemical- and
media-specific partition coefficients) were not available. There is great variability in plant species
uptake of chemicals, which is highly dependent on site-specific factors. Literature data are often
limited, when available. The use of laboratory generated data would not be appropriate based
on the generally harsh soil conditions at DPG. The use of non-site-specific parameters would

have produced unquantifiable uncertainty in the results, making the findings useless for risk
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management decisions. Additionally, most of the chemicals of concern at DPG are inorganics
which do not tend to biomagnify in the food chain (although some may bioaccumulate in plant
tissue). Furthermore, for many of the metals (e.g., lead), the soil/forage/cattle/people scenario
is not significant given the tendency for these metals to concentrate in the liver, kidneys, and
bone rather than meat and fat. Although some areas on DPG may support crop (garden)
production, it is our understanding that the soil is generally very alkaline or saline and would
require extensive amendment to support productive plant growth. Consequently, the potential for
the food pathway to be a significant contributor to human exposure is very low, particularly for

inorganic constituents.

2.5.2 ldentification of Human Health COPCs

Human health COPCs are those chemicals that are to be evaluated in the human health risk
assessment process. Soil COPCs for the Module 2 SWMUSs were selected primarily on the basis
of three factors: toxicity, frequency of detection, and comparison to DPG background levels.
These factors were applied using the decision framework outlined in Figure 2.5-2 and are defined
as follows:

» Toxicity—Chemicals considered essential nutrients and with negligible toxicity to humans
were excluded from further consideration. Calcium, iron, magnesium, potassium, and
sodium were therefore not selected as COPCs.

» Frequency of Detection—Chemicals detected at frequencies greater than 5 percent were
retained for further evaluation. This criterion was not a factor for the Module 2 SWMUs,
with sample sizes less than 20.

» Comparison to DPG Background Levels—SWMU-specific distributions of inorganic
constituents were compared with DPG background data using the ANOVA described in
Section 2.3. Based on the ANOVA, which is documented in Appendix A, constituents
potentially present at concentrations greater than background were identified as potential
COPCs.

» Historical Use—Records of use or disposal of inorganic constituents identified as COPCs
by the ANOV A were reviewed. Suspected contaminants were evaluated further; inorganic
COPCs that were not used or disposed of at the SWMU were not evaluated further.
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* Spatial Distribution—Plots depicting the spatial distribution of detections of a COPC were
reviewed. If spatial patterns indicated a contaminant hot spot or other release, the COPC
was retained.

* Comparison to UTL—Individual detections of inorganic constituents identified as COPCs
by the ANOVA were compared to the DPG-specific background UTL value. If the
concentration of an inorganic constituent exceeded the UTL, that analyte was included in
further evaluation. If the COPC had only a few detections exceeding the UTL by a small
margin, then the COPC was excluded from further evaluation.

* Comparison to RBSL—exposure point concentrations (EPCs), equivalent to the 95 percent
upper confidence limit (UCL) of inorganic COPCs were compared to RBSLs. For
carcinogenic constituents, RME concentrations and 107 target risk RBSLs were compared
directly. For noncarcinogenic constituents, EPCs were compared to one-tenth of the
noncarcinogenic RBSL. If both comparisons showed the EPCs less than the RBSL, the
inorganic COPC was excluded from further evaluation.

2.5.3 Exposure Assessment
The following sections identify the exposure pathways that were evaluated in the risk assessment

(Section 2.5.3.1) and specify the exposure parameters used to estimate pathway-specific RBSLs
(Section 2.5.3.2).

2.5.3.1 Exposure Pathway Evaluation
In order for an individual to be exposed to COPCs, the exposure pathway must be complete. A
complete pathway consists of the following elements:

* A source and mechanism of chemical release to the environment

* An environmental transport medium (e.g., soil)

» A point of contact with the medium (an exposure point)

* An exposure route at the contact point (e.g., ingestion, dermal contact, or inhalation)
As discussed in Section 2.5.1 and outlined in the flow diagram (Figure 2.5-1), two scenarios were
evaluated in the Module 2 risk assessments, hypothetical residential land use and industrial land
use. The receptors associated with these scenarios are residents (adults and children) and site

workers (adults only). The pathways through which these receptors could be exposed to soil

COPCs are summarized below:
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* Hypothetical Resident—The residential-use scenario assumes that homes would be built
in the immediate vicinity of the SWMU and that adult and child residents would be
exposed to surface or subsurface soil 350 days per year for 30 years. Exposure to soil
would occur through incidental ingestion, dermal contact, inhalation of particulates, and
inhalation of volatilized constituents. This exposure scenario, which was evaluated for
all the Module 2 SWMUss, represents the greatest potential exposure to soil COPCs. The
evaluation is hypothetical for SWMUs 20, 164, and 166, which are located in remote or
industrial areas. Residential use of the area surrounding SWMU 170 is somewhat more
likely since this SWMU is located in English Village, which is partly residential.

» Future Industrial Worker—The industrial-use scenario assumes that an adult works at the
SWMU 250 days per year for 30 years and comes into contact with surface or subsurface
soil through incidental ingestion, dermal contact, inhalation of particulates, and inhalation
of volatilized constituents. As indicated in Figure 2.5-1, this scenario was evaluated only
if the cancer risk for residential use exceeded 10° or the noncancer HI was greater
than 1.0.

These receptor groups and associated pathways were identified based on regulatory criteria and
conservative assumptions regarding potential exposures associate with actual site uses. Exposures
associated with current site uses and conditions are expected to be negligible. Consequently, the
RBSLs derived for the two land-use scenarios defined above would also protect the site workers

who are the current receptors.

2.5.3.2 Exposure Assumptions
To calculate chemical intakes, RBSLs, and corresponding risks, the following factors must be
estimated:
* The amount of chemical taken up by the body through ingestion, dermal absorption, and
inhalation

» The frequency and duration of exposures

» The constituent concentration in the medium at the point of exposure (the EPC)

The input parameters used to estimate exposures for the residential and industrial land-use
scenarios are summarized in Table 2.5-1. The exposure point concentration for each constituent
is the 95% UCL concentration term. Additionally, the use of default input parameters
(e.g., breathing rate, ingestion rate, etc.) representing the 90th or 95th percentile, considered

upper bound exposure variables, with the 95% UCL concentration term results in a maximum
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reasonable exposure estimate. These assumptions form the basis of the RBSLs listed in
Tables 2.5-2 and 2.5-3, and for the SWMU-specific risk assessments presented in the following

sections.

2.5.4 Toxicity Assessment
In the risk assessment two categories of chemical toxicity are considered—carcinogenic and

noncarcinogenic effects. These effects are quantified using chemical-specific toxicity values in
EPA’s IRIS database (EPA 1995b) and HEAST (EPA 1994¢). The following sections summarize
the methods used to evaluate the carcinogenic and noncarcinogenic endpoints. Appendix B.3
details these methods and includes toxicity profiles for the COPCs evaluated in the SWMU-
specific risk assessments. The toxicity values are also summarized in Table 2.5-4 for all
Module 2 COPCs.

2.5.4.1 Evaluation of Carcinogenic Effects

Carcinogenic effects are assessed using cancer slope factors (SFs). These factors are defined as
upper bound estimates of the probability of an individual developing cancer resulting from
chronic exposure to a specified level of a potential carcinogen. SFs are derived assuming that
exposure to a chemical can induce changes in a single cell or a small number of cells that
eventually lead to the formation of tumors (EPA 1989c). This mechanism is described as a
no-threshold mechanism because it conservatively assumes that there is no level of exposure
below which disease (i.e., cancer) will not result. SFs are usually derived based on animal
studies, but in some cases are based on human studies involving occupational exposures. Because
these studies vary in applicability, the dosages used, the species and number of test organisms,
and other factors, EPA assigns weight-of-evidence classifications corresponding to the likelihood
that an agent is a human carcinogen. Appendix B.3 presents a more detailed discussion of

carcinogenic endpoints and describes the weight-of-evidence categories.

2.5.4.2 Evaluation of Noncarcinogenic Effects
When the effects of noncarcinogenic chemicals are evaluated, it is assumed that an organism can
tolerate a range of exposures from just above zero to some finite threshold value without

appreciable risk of an adverse effect (EPA 1989d). This threshold value is generally expressed
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Table 2.5-2 Summary of Soil RBSLs Developed for the Residential Land-Use Scenario Page 1 of 1

il Residential Land- ari ! .

Analyte Cancer Risk Endpoints Noncancer Endpoints
Acetone - 4,700
Antimony -- 31

Arsenic 0.36 23

Barium - 5,200
Bis(2-ethylhexyl) phthalate -- 940
Chromium 140 390

Copper - 2,900

Lead - 400
Methylene Chloride 6.0 7.0

PPDDT 0.89 24
Thallium - 6.2

Toluene - 490

Total Petroleum Hydrocarbons -- 940
Trichloroethylene 0.32 -

Xylenes -- 320

Zinc -- 23,000

' This table lists RBSLs for alf constituents detected in DPG Module 2 soil samples, with the exception of essential .

nutrients. RBSLs for cancer risk endpoints were derived assuming a target cancer risk of 10°. RBSLs for
noncancer endpoints assume HQ of 1.0. The RBSLs were calculated based on the assumptions detailed in Table
2.5-1 and Appendix B.1 for soil ingestion, dermal contact, and inhalation exposure routes.
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Analyte Cancer Risk Endpoints Noncancer Endpoints
Acetone - 30,000
Antimony - 730
Arsenic 29 550
Barium - 100,000
Bis(2-ethylhexyl) phthajate 60 6,000
Chromium 230 9,200
Copper - 68,000
Lead - 400°
Methylene Chloride 11 12
PPDDT 24 150
Thallium - 150
Toluene - 860
Total Petroleum Hydrocarbons - 6,000
Trichloroethylene 0.59 --
Xylenes - 540
Zinc - 550,000

' RBSLSs for cancer risk endpoints were derived assuming a target cancer risk of 10 except for arsenic (sce Table
2.5-2). RBSLs for noncancer endpoints assume an HQ of 1.0. The RBSLs were calcufated based on the assumptions detailed
in Table 2.5-]1 and Appendix B.2 for soil ingestion, dermal contact, and

inhalation exposure routes.

? The RBSL for lead is the 400 mg/kg value recommended in EPA guidance (1994b).

-- Endpoint not applicable
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subpopulations, can sustain without an unacceptable risk of deleterious effects during a lifetime
(EPA 1989d). Like SFs, RfDs are usually derived from animal studies, but they are in some
cases based on human studies involving occupational exposures. These experimental or
epidemiological data are then adjusted using a range of uncertainty factors. The RfDs thereby

provide a benchmark to which chemical intakes by various exposure routes may be compared.

2.5.4.3 Toxicity Values Used in the Risk Assessment

The chemical-specific SF and RfD values used in the risk assessment are documented in the
RBSL calculation tables provided in Appendices B.1 and B.2. These tables list toxicity values
for both oral and inhalation endpoints. In accordance with EPA guidance (1992a), the oral
toxicity factors (SFs and RfDs) were also used to calculate dermal exposure pathway risks. Oral
data were not adjusted for dermal exposures given the uncertainties in the chemical-specific
absorption data and the fact that adjustment using default absorption factors often yields

anomalous results.

Using the methods documented in Section 2.5.5 below, the toxicity values listed in Appendix B.1
and B.2 were combined with the exposure assumptions (Table 2.5-1) to calculate RBSLs and
associated risks. Appendix B.3 presents a more detailed description of the methods used to assess
carcinogenic and noncarcinogenic endpoints and provides toxicity profiles for the COPCs

evaluated.

2.5.5 Risk Characterization

This section presents the methods used in the human health risk assessment that apply to all
SWMU-specific evaluations. It describes the general methodology used to calculate risks;
identifies the methods used to calculate the RBSLs that formed the basis for the cancer risk and
noncancer (HI) calculations; and discusses the methods used to calculate cancer and noncancer
risks using the RBSLs. Finally, it describes the context within which the results of the human

health risk assessment should be interpreted.

DUG/0543 07/16/97 10:04 am Recycled Paper

O

2-53




2.5.5.1 General Methodology

As discussed in Section 2.5.1, risks for the Module 2 SWMU evaluations were calculated using
RBSLs. RBSLs are chemical- and medium-specific concentrations that are considered protective
of human health given a defined set of exposure and toxicity assumptions. For carcinogens,
RBSLs are defined as concentrations protective of human health at a cancer risk level of 107
For noncarcinogens, RBSLs are defined as concentrations unlikely to pose adverse health effects
based on an HQ of 1.0. Tables 2.5-2 and 2.5-3 list the soil RBSLs developed for the residential
and industrial land-use scenarios. These tables list RBSLs for every constituent that was detected

in the Module 2 soil samples.

2.5.5.2 RBSL Development

The soil RBSLs listed in Tables 2.5-2 and 2.5-3 were calculated using the equations and
assumptions documented in Appendix B.1 and B.2 for residential and industrial land uses,
respectively. These equations incorporate factors that quantify the assumed intakes for the soil
ingestion, dermal absorption, and vapor and particulate inhalation pathways. The parameters used

in these equations are defined in Table 2.5-1.

2.5.5.3 Characterization of Cancer Risks Using RBSLs

Excess cancer risks associated with exposures to known or potentially carcinogenic COPCs are
defined as risks in excess of the normal cancer "burden" in a population. These estimates
reprasent the upper-bound probability that an individual exposed to a given level of contaminant
over a lifetime will develop cancer as a result of those exposures. A 10 upper-bound excess
lifetime cancer risk is an increase of 1 in 1 million in the probability that an exposed individual
will develop cancer. For this evaluation, cancer risks were calculated using the following

equation (Equation 2-1):

EPC

Risk, L« TCR 2-1)

-~
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where:

Risk, = Cancer risk for chemical i, the unitless probability that an individual will develop
cancer attributable to the assumed exposure scenario
EPC, = Exposure point concentration for chemical i in soil (ug/g)

RBSL, = Risk-based screening level for chemical i in soil (ug/g)

TCR = Target cancer risk (10)

The 10 reference risk level included in this equation accounts for the fact that the RBSL term
was originally calculated assuming a 10 risk level. This approach to calculating risk is
equivalent to that used in standard risk assessment evaluations (i.e., as outlined in the Risk
Assessment Guidance for Superfund [EPA 1989b]), in that risk is estimated as the product of the
exposure point concentration, the intake rate, and the cancer SF (EPA 1989a). The term
"1/RBSL * TCR" in Equation 2-1 is equivalent to the product of the intake rate and the SF; thus
the two approaches yield the same result. The total cancer risk associated with a given SWMU

is then calculated by adding the chemical-specific risks.

2.5.5.4 Characterization of Noncancer Hls Using RBSLs

As discussed in Section 2.5.4.2, potential noncarcinogenic effects associated with exposures to
COPCs are evaluated using RfDs. These criteria are estimates of the daily chemical exposures
that present an acceptably low risk of adverse effects to an individual over a specified exposure
duration. The ratio of the chemical-specific intake to the RfD is referred to as the HQ. Mixtures
of chemicals are assessed by means of the HI, which is defined as the sum of the chemical-
specific HQs derived for each noncarcinogenic COPC. Any single chemical with an exposure
level greater than the RfD would cause both the chemical-specific HQ and the cumulative HI to

exceed 1.0, indicating potential health risks of concern.

In this evaluation, HQs are calculated by dividing the chemical-specific EPC by the soil RBSL,
the chemical concentration in soil for which no adverse health effect is anticipated. An HQ is

computed separately for each COPC as shown below (Equation 2-2):
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HO = ——% (2-2)
@ RBSL,
where:
HQ, = Hazard quotient for chemical i
EPC = Exposure point concentration in soil for chemical i (ug/g)
RBSL;, = Risk-based screening level for chemical i (ug/g)

This calculation is equivalent to more standard approaches in which the hazard quotient is
calculated as the ratio of the chronic daily intake rate to the RfD (EPA 1989a).

The total (additive) noncancer health threat is expressed by the HI and is computationally
equivalent to the sum of the HQs. For multiple chemical exposures, the HI can exceed the 1.0
target criterion even if no single chemical HQ exceeds 1.0. However, the assumption of
additivity reflected in the HI equation is properly applied only to compounds that induce the same
effect by the same mechanism. Consequently, applying this equation to compounds that are not
expected to induce the same type of effects could overestimate the potential for adverse health

effects.

2.5.5.5 Interpretation of Risk Assessment Results
UAC R315-101 contains the following provisions and requirements according to the results of
the human health risk evaluation:

* A SWMU qualifies for risk-based (clean) closure if and only if the excess cancer risk is
less than 10 and the noncancer HI is less than 1.0 for residential use.

This provision means that if no appreciable health risks would result from exposures during
residential use of a site, no site controls or corrective action is required before or after the unit
is closed. This result is conclusive because other exposure scenarios would likely result in even

lower risks. If the noncancer HI is 1.0 or greater, clean closure is not permitted. If the cancer
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risk is greater than 10, the closure requirements are based on the results of the human health risk
evaluation for t .« actual, or current, land-use scenario:
» Site controls are required if the cancer risk associated with the actual land use is less
than 10*, provided that the HI is less than 1.0. Corrective action is optional.

« Corrective action is required if the cancer risk is greater than 10 or the HI is greater than
1.0 for exposures due to actual use.

These requirements are similar to those established by EPA for the Superfund program under the
National Contingency Plan (EPA 1990). This federal guidance states that the target risk range
for carcinogens is a 10° to 10® incremental cancer risk, and that for noncarcinogens, where the
HI exceeds 1.0, assumed exposures may present a health hazard and therefore warrant further

evaluation.

2.5.6 Evaluation of Uncertainties

Risk assessment is an inexact but essential methodology used to characterize and quantify health
effects potentially resulting from exposures to chemicals. The lack of relevant toxicity and
exposure data, the uncertainty in chemical measurements in both the environment and the
laboratory, and the need to extrapolate experimental endpoints to assumed human exposures make
precise quantification of risk difficult and inherently uncertain. For example, the assumptions
used to calculate exposure rates are by nature imprecise given variations in human behavior and
physical characteristics. Given these uncertainties, which are described in detail in the preceding
sections, the general approach applied in this assessment is to develop conservative RMEs of

contaminant exposures and doses.

2.5.6.1 Uncertainties Associated with the Identification of Soil COPCs

As discussed in Section 2.5.1, analytical results for the Module 2 SWMUs do not indicate any
significant contamination of soil or other environmental media. This general lack of
contamination is not unexpected given that historical records do not indicate that any releases of
hazardous substances have occurred at these SWMUSs. Consequently, many of the COPCs defined
for each SWMU, which were identified using the selection criteria outlined in Figure 2.5-2, are

not likely to be site-related contaminants. The relatively small number of data points available
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for SWMUs 20, 164, 166, and 170 is not considered a data gap given the small size of these
SWMUs (500 to 750 ft®) and the lack of evidence of contaminant releases.

2.5.6.2 Uncertainties Associated with the Exposure Assessment

Numerous uncertainties are associated with the exposure assessment. For example, assumptions
regarding exposure frequency, duration, and anticipated contact with contaminated media are
inherently uncertain since the behavior patterns of target receptors are not well known. These
factors vary depending on site-specific characteristics and are extremely difficult either to measure
or to verify. The values used in this analysis were developed to reflect the highest level of
exposure and risk that could reasonably be expected to occur. Table 2.5-1 indicates that, for most
parameters, default guidance values were used (EPA 1991; EPA 1992a; EPA 1994a).

One of the central tenets of risk assessment is that in order for a risk to be posed, a complete
exposure pathway must exist. At the Module 2 SWMUI s, there are many factors that would serve
to preclude or markedly reduce potential exposures to constituents in soil (see Section 2.5.3.1).
With few exceptions, this finding would also likely apply to future land uses at DPG.
Consequently, the exposure assumptions used to derive RBSLs and risks (Table 2.5-1) are

considered theoretical upper-bound estimates.

2.5.6.3 Uncertainties Associated with the Toxicity Assessment

The uncertainty associated with toxicity factors has a significant effect on the estimated RBSLs
and risks. The toxicity values specified by EPA are based on numerous assumptions that tend
to overestimate risks. For example, in deriving cancer SFs, the dose-response relationship is
assumed to be the same for both test animals and humans. Carcinogenicity tests are performed
on animals and the results are extrapolated to humans, thus introducing uncertainty and potential
overestimation. In addition, the study protocol for some cancer toxicity studies is to select a test
animal species known to be particularly sensitive (prone to develop cancer) to ensure that a
carcinogenic effect will be observed, if it is to occur. Additionally, these factors represent
upper-bound (95 percent UCL) estimates of potency (EPA 1994d). Thus, if an individual’s
exposure to a constituent is equivalent to the level that defines the potency, there is only a §

percent chance that the actual risk to that individual will exceed the calculated risk, and a 95
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percent chance that the risk is at or below the calculated level. Consequently, the actual risks ,
associated with exposures to a potential carcinogen are not likely to exceed the risk estimated .

using these upper-bound slope factors, and in fact may be lower.

Similar conservatism is reflected in the RfDs developed for noncancer endpoints. As discussed
in Section 2.5.4.2 and Appendix B.3, RfDs are derived by applying uncertainty factors to the
underlying data. Application of these factors is often necessary (given data gaps), but may lead
to an acceptable dose that is orders of magnitude less than is indicated on the basis of empirical

evidence.

2.6 PRELIMINARY ECOLOGICAL RISK ASSESSMENT

2.6.1 General Approach

A preliminary ecological risk assessment is performed in order to determine the presence of
potential risk and to identify critical exposure pathways and contaminants of concern. If
necessary, this information can then be used to determine the extent of potential risk to
appropriate receptors while evaluating more specific site information in a baseline ecological risk
assessment. Preliminary assessments incorporate conservative assumptions to identify maximum .
levels of potential risk, and thus reduce the likelihood of overlooking potential risks. The
objective of this preliminary assessment is to determine the presence or absence of potential risk
to a conservative mammalian and avian representative receptor of DPG at the four Module 2
SWMUs.

2.6.2 Methodology
2.6.2.1 Receptor Identification

The Module 2 preliminary ecological risk assessment was designed to be conservative by
assessing potential risk to wildlife species with the suspected highest potential for contaminant
exposure. The deer mouse was considered an appropriate representative and conservative
mammalian receptor for evaluation in the preliminary risk assessment because of its ubiguitous
distribution, relatively small home range, intimate soil contact, varied diet, and average sensitivity

to the contaminants of concern. The horned lark was considered an appropriate representative

/ -
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and conservative avian receptor for evaluation in the preliminary risk assessment for the same
reasons, with the exception of intimate soil contact. Top-level predators are not expected to be
significantly exposed to the low levels of contamination at the Module 2 SWMUs due to the
small size of these SWMUs relative to top-level predator home ranges, lack of suitable habitat,

and the absence of suitable prey species.

The deer mouse is considered to be nearly ubiquitous at DPG, with occurrence in most habitats,
except the salt flats of the western portion of the base. Compared to other potential mammalian
receptors, this species has a relatively small home range of approximately 0.11 hectares (ha)
(Bowers and Smith 1979). Such a small home range increases the likelihood that the deer mouse
will be exposed to any chemical contamination when the home range is within contaminated
areas, and reduces dilution of exposure from roaming in non-contaminated areas. Deer mice also
have intimate contact with the soil surface as the result of their feeding behavior. This behavior
is likely to increase their exposure to any contaminants in DPG soils. Also, this species has a
varied diet consisting of grasses, seeds, and insects. The varied diet increases the potential
exposure of contaminants to the deer mouse by increasing the number of potentially contaminated
food items that are consumed. Finally, the deer mouse has an average sensitivity to the COPCs
relative to other mammalian species based on available information. The toxicity benchmark
values used in the preliminary ecological risk assessment were derived from either the lab mouse,
lab rat, or mink as test animals. Although these conservative characteristics may apply to some
other potential receptors at DPG, the combination of all four characteristics in the deer mouse

support its selection for evaluation in the preliminary assessment.

The horned lark is also considered to be nearly ubiquitous at DPG, with occurrence in most
habitats, except the salt flats of the western portion of the base. Additionally, the horned lark is
a permanent year-round resident of DPG, which maximizes its potential exposure to chemical
contamination. Compared to other potential avian receptors, this species has a relatively small
home range of approximately 1.6 ha (Verbeek 1967). Such a small home range increases the
likelihood that the horned lark will be exposed to any chemical contamination when the home
range is within contaminated areas, and reduces dilution of exposure from foraging in non-

contaminated areas. Horned larks also have a soil ingestion exposure route as the result of their
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feeding behavior. The horned lark, as a granivorous passerine, ingests $01l as part oI Its aict U1
seeds and insects. This behavior is likely to increase its exposure to any contaminants in DPG
soils. The varied diet increases the potential exposure of contaminants to the horned lark by
increasing the number of potentially contaminated food items that are consumed. Finally, the
horned lark has an average sensitivity to the COPCs relative to other avian species based on
available information. The toxicity benchmark values used in the preliminary ecological risk

assessment were derived from various avian species used as test animals.

2.6.2.2 Selection of COPCs
To maintain conservatism, all detected chemicals in surficial soil were evaluated in the
preliminary assessment (Tables 2.6-1 through 2.6-8). With few exceptions, flora and fauna

receive the maximum exposure to soil contaminants within the first foot of soil.

2.6.2.3 Risk Calculation

SWMU-specific exposure estimates for the deer mouse and homed lark were made using the
maximum detected surficial soil concentration at each SWMU and conservative estimates of food
intake rate, exposure area, bioavailability, and body weight. The concentration term was made
very conservative by assuming that the maximum detected soil concentration is the concentration
in soil throughout the SWMU. The food intake rate was determined using a formula provided
by the Wildlife Exposure Factors Handbook (EPA 1993; Eq. 3-8 for mammal, Eq. 3-4 for avian)
that incorporates the body weight of the wildlife receptor species and two additional conversion
factors. The exposure area represents the proportion of the home range that overlaps with the
area of contamination. This proportion is assumed to be 100 percent; in other words, the
animal’s home range is completely contained within the contaminated area. Additional
conservatism was thereby provided by eliminating any dilution from uncontaminated areas that
could actually be within the animal’s home range. Bioavailability was assumed to be complete
for all of the COPCs, and a value of 1.0 (100 percent) was used in the equation. Toxicological
studies have demonstrated that pre-adult life stages tend to be the most sensitive. Exposure is
calculated for pre-adults, and an uncertainty factor of 2 was multiplied by the product of all other
factors already described when the study did not include the most sensitive life stage. All of
these exposure factors were divided by the body weight of the wildlife species in the following

manner:
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(5SC.,) x (FIR) x (ExpA) x (BA) x (LS)
(BW)

(2-2)

Exposure, mg | kg - BW | d =

where:

SC.,... = maximum soil concentration, mg / kg,

FIR, = food ingestion rate for the receptor, kg / d,

ExpA = exposure area (1),

BA = bioavailability (1),

LS = life stage used in study (1 = non-adult, 2 = adult), and
BW, = body weight of the receptor, kg.

To determine a safe dose level specific to the deer mouse and horned lark, doses from scientific
studies resulting in a no observable adverse effect level were used. All values were found in the
document Toxicological Benchmarks for Wildlife: 1996 Revision (Sample et al. 1996). The HQ
was computed by dividing the estimated chemical exposure dose rate from the site by a safe
chemical dose rate from the scientific literature. The resulting quotient was used as a tool to
identify potential risk to biological receptors. Computed HQs greater than 1 were considered to

represent potentially harmful effects to the chosen biological receptors.

The HQs should not be presented as stand-alone values, but instead should be evaluated in light
of site-specific conditions such as habitat abundance and quality, receptor occurrence and
abundance, and human activity. | The presence or absence of suitable habitat is an important
consideration when interpreting potential risk. The presence of suitable habitat and its abundance
relative to the size of the contaminated area, as well as the habitat quality within the contaminated
area relative to outside, can influence the possibility that potential risk will be realized. Large-
scale ecological risk assessments often consider potential risk to a species that has not been
confirmed to occur in a particular locale. Information from local biologists and scientific literature
can identify the likelihood of a species’ occurrence in a specific locale and, thus, the plausibility
of potential exposure and subsequent risk. Human activity can have a significant effect on the

presence of a receptor in an area. Heavy machinery, vehicle traffic, and general proximity to
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habitat.

For preliminary ecological risk assessments, conservative assumptions are used to safeguard
against the underestimation of potential risk. In the preliminary assessment for the Dugway
Module 2 SWMUs, conservatism was employed in the following components in the calculation
of HQs:

1. The maximum soil concentration for each detected COPC was used to represent the
concentration term for the entire SWMU, whereas, over most of the SWMU area, the
contaminant levels are likely to be lower.

2. The chemical concentration in food was estimated to be equal to that in soil. Excluding
those that bioaccumulate, concentrations of many contaminants in food (i.e., plant and
animal matter) are typically only a small fraction of their concentrations in soil.

3. The receptor’s home range, or foraging area, is assumed to be completely contained
within the area of contamination or SWMU. This assuinption may result in a
conservative overestimation of risk, because an animal’s true home range probably
includes uncontaminated areas outside of the SWMU.

4. Bioavailability of a contaminant in ingested soil or food is assumed to be 100 percent in
the determination of exposure for chemicals absorbed by an animal. This is extremely
conservative for most metals, since metals typically become complexed to soil particles
or become oxidized. The bioavailability of complexed and oxidized meials for mammals
such as the deer mouse is normally considered to be 10 percent or luwer ba-ed on some
human studies. This conservative assumption, therefore, represents an -sve: ‘imation of
exposure.

Since they are intentionally calculated in a way that tends to overestimate risk, the HQs that are
calculated in a preliminary ecological risk assessment are more appropriately used to discern
which chemicals do not pose a substantive risk to the receptors (i.e., the HQs < 1), rather than
providing conclusive information by which to judge those chemicals that may pose risks to the
receptors (i.e., the HQs > 1). Considering the application of conservative exposure and toxicity
assumptions, the HQs may be interpreted on the basis of professional judgment as follows: HQs
less than or equal to 10 can be considered to pose negligible risk to the target receptor for that
chemical; HQs that are greater than 10 but less than 100 may indicate some potential risk; and
HQs that are greater than 100 are considered to indicate likely potential risk.

DUG/0543 07/16/97 10:16 am [ 4

2-63




the HQs greater than unity must then be evaluated considering all available information pertaining
to a site. This evaluation can ensure that recommendations and subsequent actions can be made
to be adequately protective without being unnecessarily costly or disruptive to habitat. In
addition, remedial measures that destroy habitat, such as scraping, excavating, or ¢ :pping, may
cause more harm to target receptors such as the deer mouse than the chemical con..mination.
For this reason, even a SWMU with HQs greater than 100 may not be recommended for
corrective action if 1) the SWMU is not a wildlife attractant; 2) there is other suitable good-
quality habitat in abundance within the local area that will support the receptor populations; and
3) the location is not surrounded by other nearby SWMUSs with predicted risks that might create
an unmeasured cumulative adverse impact. Conditions specific to particular SWMUSs that need

to be considered are discussed in the respective SWMU sections.

2.6.3 Ecological Risk Results
Risk was computed for the deer mouse and horned lark at the four Module 2 SWMUs (Tables

2.6-1 through 2.6-8). The only chemicals causing predicted potential total risk were naturally-
occurring inorganic chemicals that did not appear to be related to the use history of any of the
SWMUs. The highest potential total risk to the deer mouse from any one chemical from any
SWMU was an HQ of 736, from aluminum at SWMU 170. Many HQs (50 percent) were less
than 100 but greater than 10; some HQs (18 percent) were less than or equal to 10. All SWMUs
had estimates of potential total risk to the deer mouse greater than 100 for some chemicals,
always from aluminum and usually from thallium. As previously described, an HQ greater than
100 but less than 1000 is considered to indicate likely potential risk to the receptor. However,
since all detected analytes were included in the risk characterization, a substantial component of

total risk relates to trace metals that occur naturally in the environment.

Potential total risk to the horned lark from any one chemical from any SWMU never exceeded
an HQ of 100 (highest HQ = 53, mercury, at SWMU 170), and some HQs were less than 50 but
greater than 10 (21 percent); most HQs (75 percent) were less than or equal to 10. All SWMUs
had estimates of potential total risk to the horned lark greater than 10 for some chemicals, always

from aluminum. As previously described, HQs less than or equal to 10 can be considered to pose
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negligible risk to the target receptor for that chemical; HQs that are greater than 10 but less than
100 are considered to possibly indicate some potential risk. Because none of the calculated HQs
for potential total risk to the hormed lark exceed 100, and considering site conditions and the
natural levels of trace metals in soil at DPG, these potential total risks are moderate or negligible

concern to avian receptors at DPG.

The deer mouse and horned lark HQs shown in the SWMU-specific risk computation tables
represent potential total risk and thus include the background concentrations of inorganic
chemicals as a major contributor to the computed risk levels of the inorganic chemicals. There
were no organic chemicals at any SWMUs that produced HQs greater than 1. Generally, the
background concentrations of those chemicals that led to a prediction of potential total risk
contributed a large proportion of the total potential risk because the background concentrations
so nearly approximated the maximum detected concentration. In fact, in many cases the
background concentrations exceeded the maximum detected concentration in the most obviously
contaminated area of a SWMU. (The HQ value resulting from the subtraction of the background
concentration from the maximum detected concentration). When a statistically sound background
soil concentration data set is available, as it is for DPG, the incremental risk HQs are a reasonable
measures of the level of adverse impacts to biological receptors. Generally, incremental risk did
not exceed an HQ of 10, and therefore can be considered negligible. The incremental risk
estimates did exceed an HQ of 10 for barium (HQ = 21) at SWMU 20 and for lead (HQ = 14)
at SWMU 164; however, the history of use and distribution of sampling results at these two

SWMUs suggest that these metals concentrations are naturally occurring.

The predicted HQs should also be evaluated with the available site-specific ecological
information. For example, good quality habitat is present at only one of the four Module 2
SWMUs, SWMU 20. For the type and extent of incremental risk predicted for SWMU 20, any
remedial actions undertaken will likely be more detrimental to vegetation and wildlife than the
potential impacts from leaving the suspected contamination, if any, in place. The remaining
SWMUs (164, 166, and 170) are located in heavily disturbed areas of DPG associated with high
human activity. Good quality animal habitat is absent at these SWMUs; thus, it is unlikely that
SWMUs 164, 166, and 170 are utilized by DPG wildlife. A discussion of these site conditions

16
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is presented with each SWMU evaluation (Sections 3.0 — 6.0). A conservative estimate of
potential total risk, an evaluation of incremental risk, and consideration of site conditions support

a recommendation of no corrective action at the Module 2 SWMU s.

For a preliminary screening-level risk assessment, it is customary (EPA 1994) to choose several
ecological receptors that are part of significant complete exposure pathways representative of a
taxonomic category, and that are fairly ubiquitous. Although several species that are were
formerly listed or recommended for either state or federal protection (spotted bat, kit fox, and
Skull Valley pocket gopher) may be present at DPG, only the kit fox has been documented to
occur at DPG and none of these species have been sighted in the vicinity of the Module 2
SWMUs. Therefore, they were not considered to be at risk at the Module 2 SWMUs. For
example, pocket gophers may be present at various locations at DPG; however, they are not likely
to be present at SWMUs 164, 166, or and 170 because these sites are highly disturbed and
covered with gravel and asphalt. The listed two predator species (i.e., kit fox and spotted bat)
are unlikely to be at risk at these SWMUs based on the large foraging ranges of these two species
when compared to the very small area of these SWMUs and, with the exception of DDT at
SWMU 170, the COCs are not likely to biomagnify in the food chain. The suspected
contamination, if any, at SWMU 20 is not considered sufficient to cause risk to any wildlife

species.
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3.0 CLOSURE PLAN FOR SWMU 20—CAMELS BACK RIDGE LANDFILL

3.1 UNIT CHARACTERISTICS

3.1.1 SWMU Description and History

SWMU 20, known as the Camels Back Ridge Landfill, is located on the northwest side of Camels
Back Ridge, the prominent topographic feature southwest of Carr Facility (Figure 3.1-1). Camels
Back Ridge is located on the divide between Dugway Valley and Government Creek Valley.
SWMU 20 lies near the base of the steep, northwestern escarpment of Camels Back Ridge, at an
approximate elevation of 4,350 ft msl on ground that slopes westward into the Dugway Valley
(EPIC 1986).

SWMU 20 includes two areas of possible disposal activities, referred to as the west and east
areas. These areas are identified as SWMUs 20-1 and 20-2, respectively (Figure 3.1-2).
SWMU 20-1 is located appréximately 120 ft southwest of the Open Detonation Unit (Corrective
Action SWMU 182), also known as the Explosive Test Shield Facility, a building constructed of
steel beams and thick steel plating that was used for explosives testing (Figure 3.1-3). A road
lies between SWMU 20-1 and the Explosive Test Shield Facility. SWMU 20-1 is also located
400 ft south of the Suppressive Shield Facility, a large sheet-metal building at which tests for the
suppression of chemical agent dispersion were conducted using simulants such as bis (2-
ethylhexyl) hydrogen phosphite (BIS) and polyethylene glycol (Keetch 1995¢). SWMU 20-2 is
located approximately 1,300 ft southeast of the Explosive Test Shield Facility (Figure 3.1-2).

SWMU 20-1 (west area) covers an approximate area of 480 ft by 100 ft (Figure 3.1-3). Surface
features in the west area consist of two low ridges of soil and two shallow depressions (EBASCO
1991). The ridges are 15 ft to 80 ft apart, converging west to east toward the Explosive Test
Facility (Figure 3.1-4). They are 300 ft long, 3 ft wide, and 1 ft to 1.5 ft high. The shallow
depressions run along the entire length of the ridges. They are 1 ft deep and are currently
revegetating. A hummocky surface and a small earthen mound (approximately 3 ft high) are also
found at the western end of the ridges, near a small rock outcrop. A shallow channel
approximately 2 ft wide and 1 ft deep is located southeast of the ridges and depressions.
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Each depression was originally thought to be a partially backfilled disposal trench. According
to the Installation Assessment Update (USATHAMA 1988b), miscellaneous refuse was disposed
of in the unit between 1970 and 1980. An Army Corps of Engineers report (Llopis and Zawila
1992) states that the depressions at SWMU 20-1 were used to divert runoff from the Explosive
Test Shield Facility. However, former DPG employees currently working as contractors state that
the trenches were used to hold instrumentation cables that were used to measure test parameters
at the Explosive Test Shield Facility. The instrumentation cables, which were contained in plastic
conduits, ran from a control panel on the south side of the road at the Explosive Test Shield
Facility to the project command post that was located behind the small rock outcrop west of the
trenches (Keetch and Mattinson 1995) (Figure 3.1-5). The cables were removed from the
trenches in the mid-1970s (Keetch 1995b).

The absence of buried wastes is supported by a previous geophysical investigation. A
nonintrusive geophysical survey using magnetometer and electromagnetic induction
instrumentation was conducted at SWMU 20-1 by the Army Corps of Engineers Geotechnical
Laboratory. The survey did not indicate any major anomalies (Llopis and Zawaila 1992).

SWMU 20-2 consists of a 2-ft-deep excavation adjacent to a 2-ft-high earthen mound covering
a combined area measuring approximately 100 ft by 25 ft (Figure 3.1-6). The area is located
near a jeep trail that parallels a large drainage ditch southeast of the Explosive Test Shield
Facility (Figure 3.1-7) (EBASCO 1993). According to James Keetch, Sr., a former DPG
employee, soil was excavated from this pit to evaluate its use as a borrow soil. However, there

was insufficient gravel content in the soil to justify further development (Keetch 1995a).

In conclusion, current information indicates that neither SWMU 20-1 nor 20-2 was used to
manage hazardous or solid waste. SWMU 20-1 was used in the operation of the Explosive Test
Shield Facility (SWMU 182), and SWMU 20-2 was an exploratory pit for borrow gravel. There
are no plans to use either SWMU 20-1 or 20-2 in the future.
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3.1.2 Surface Water and Groundwater
SWMU 20 receives runoff from Camels Back Ridge, with most precipitation infiltrating the soil.

Any runoff from SWMU 20 would continue to flow westward toward Dugway Valley.

Because there are no groundwater monitoring wells at SWMU 20, hydrogeologic conditions at
the SWMU are inferred from data from nearby water supply wells 7, 8, and 9. Of these, only
well 7, drilled on the eastern and opposite side of Camels Back Ridge, yielded fresh water. In
this well, fresh water was encountered in a sand unit lying at a depth between 64 ft and 105 ft
and in the upper portion of the bedrock at a depth between 105 ft and 120 fi. Wells 8 and 9,
located several hundred feet west of SWMU 20, yielded nonpotable brackish water. In well 8,
only saline groundwater was reported at a depth of 230 ft; in well 9, brackish wate: ~ccurred at
or near the bedrock-overburden interface at a depth of 35 ft (EBASCO 1993).

Within SWMU 20, shallow bedrock is expected to be overlain by relatively coarse-grained
alluvial material, and at shallower depths, by finer-grained lacustrine deposits. Groundwater
beneath the unit, if present, would likely be in the alluvial materials and upper portion ¢ “ the
bedrock. Groundwater beneath SWMU 20 probably flows north to northwest into the basin.

3.1.3 Maximum Extent of Operations
Neither hazardous waste nor other solid waste has been handled or disposed of at SWMU 20.

Therefore, a survey plat of SWMU 20 is not required.

3.1.4 Nature and Extent of Contamination
Surficial and subsurface soil samples were collected from 10 soil borings, including 1 background

location, to characterize the nature and extent of soil constituents at SWMU 20. Six shallow
borings (SBO1 through SB06) were drilled in native soil consisting of clayey silt at SWMU 20-1,
and three borings (SB07 through SB09) were drilled in native soil consisting of silty sand with
gravel at SWMU 20-2, consistent with colluvium in the area. Fill material was not present at
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sample locations. The samples were analyzed for total metals, VOCs, SVOCs, explosives, agent

breakdown products, and cyanide.

Data validation resulted in a small number of rejected data. Some detections of selenium, and
a single detection of both isopropylmethyl phosphonic acid (IMPA), and cyclonite (RDX) were
rejected (R-qualified); and some detections of acetone and methylene chloride were rejected
because of contamination in the field of laboratory blank (B-qualified). Tables 3.1-1 and 3.1-2
summarize the constituents detected in. SWMU 20 surficial and subsurface soil samples, which
are discussed below. Further discussion of the sampling results can be found in Section 7.2.1 of
the final Interim Report (EBASCO 1995a).

SWMU 20-1 (West Area)

Antimony, arsenic, barium, calcium, and sodium were detected at concentrations above
background in five of six borings at SWMU 20-1 (Figure 3.1-8). The results of a nonparametric
ANOVA of the soil samples showed that the distribution of only three of these metals (antimony,
barium, and calcium) are significantly different from background at SWMU 20-1. Only the
subsurface barium detection (1,500 pg/g) at a depth of 3 ft at SB06 was significantly above the
background UTL (400 pg/g), and it was still well below the RBSL of 5,200 ug/g. The slightly
elevated calcium concentrations at SWMU 20-1 may be due to erosion of the carbonate rocks that
comprise Camels Back Ridge. These inorganic constituents will persist in the soil, generally
adsorbing to the soil particles.

A single low-level detection (2.6 pg/g) of IMPA occurred in a subsurface sample (SB04, 3-ft to
4-ft interval) from the ridge adjacent to the southern depression. However, the sample was
rejected because it exceeded the holding time. No other organic compounds were detected in the
six borings at SWMU 20-1.
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SWMU 20-2 (East Area)

Four inorganic constituents—antimony, arsenic, calcium, and magnesium—were detected at
concentrations slightly above background in surficial and subsurface soils at SWMU 20-2
(Figure 3.1-9). Arsenic was also detected at concentrations above the RBSL (3.5 pg/g) since the
RBSL for this metal is below its background UTL (13 pg/g). ANOVA results showed that the
distributions of only three of these metals (antimony, calcium, and magnesium) are significantly
different from background at SWMU 20-2 (Table 2.3-2). The elevated concentrations of calcium
and magnesium at SWMU 20-2 may be due to erosion of the carbonate rocks that comprise
Camels Back Ridge.

Only two organic compounds, methylene chloride and toluene, were detected in low
concentrations in soil samples at SWMU 20-2 (Figure 3.1-10). Methylene chloride and toluene
were also detected in the subsurface at the background location at SMWU 20. These organic
compounds are not associated with the operations at SWMU 20-2 and were detected at low parts
per billion (ppb) concentrations. No explosives or agent breakdown products were detected at
SWMU 20-2. The organic constituents detected at SWMU 20-2 will not persist in the soil due
to aerobic biodegradation and short degradation half-lives. Additional information on
contaminant fate and transport is found in Appendix M, Table M.1-1 of the final Interim Report
(EBASCO 1995a).

3.1.5 Maximum Waste Inventory
According to the most current information, the depressions at SWMU 20-1 were formerly shallow

trenches used to convey instrumentation cables for the Explosive Test Shield Facility; this cable
was later removed. The disturbed soil in SWMU 20-2 resulted from soil excavation to evaluate
potential borrow soil. Therefore, there is no potential for hazardous wastes, including residues,
at SWMU 20 because the site is not known to have been used to treat, store, or dispose of
hazardous wastes and because there is no plan to handle hazardous waste at the site in the future.
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Surface and subsurface soil samples were collected from SWMUs 20-1 and 20-2 where disposal
activities were once suspected. The samples were analyzed for metals, VOCs, SVOCs, explosives,
agent breakdown products, and cyanide. As summarized in Section 3.1.4, there is no
contaminated soil or residue related to operations at SWMU 20.

3.1.6 Baseline Human Health Risk Assessment

The baseline human health risk assessment for SWMU 20 was based on the soil analytical results
presented in Section 3.1.4 and was developed using the risk assessment approach described in
Section 2.5. It presents a conservative evaluation of potential health risks associated with a
hypothetical residential use of SWMU 20.

3.1.6.1 Identification of COPCs
Using the conservative selection criteria defined in Section 2.5 and Figure 2.5-2 the following
two constituents were selected as soil COPCs at SWMU 20 (Table 3.1-3):

* Methylene chloride

¢ Toluene

Toxicity profiles for these COPCs are presented in Appendix B.3.

As discussed in the preceding sections, the results of soil sampling do not indicate any significant
contamination resulting from previous activities at the site. Concentrations of inorganic
constituents are generally comparable to background and thus likely reflect natural variability.
The ANOVA comparison identified four inorganic constituents that had concentrations greater
than background. Calcium and magnesium were eliminated from consideration for COPCs
because they are considered essential nutrients. Barium and antimony were also eliminated from
further evaluation in the risk assessment because there is no evidence of historical use at SWMU
20. Four out of 19 barium detections slightly exceeded the UTL (400 ug/g), while the residential
soil RBSL for barium (5,400 pug/g) was not exceeded in any samples. Four antimony detections
slightly exceeded the UTL of 9.1 pg/g (less than 1.2 times background), while the residential soil
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RBSL for antimony (31 pg/g) was not exceeded in any samples. The two organic compounds
detected in SWMU 20 soil samples—methylene chloride and toluene—occur at low
concentrations and are also common laboratory contaminants. Consequently, their presence is
probably not site related. These observations are not unexpected as neither hazardous waste nor
solid waste is known to have been handled or disposed of at SWMU 20.

One additional organic constituent, IMPA, was detected at SWMU 20-1. This detection was
rejected because after extraction, the analysis missed by 15 days the prescribed holding time of
30 days. Consequently, IMPA was not identified as a COPC and the datum could not be used
in the risk calculations. If the data were valid, the HQ for the detected IMPA concentration of
2.6 pg/g would be 0.00055. Therefore, the HQ for this single IMPA detection would have no
significant effect on the SWMU 20 HI of 0.33, which is well below the target HI criterion of 1.0.
Consequently, human health risks associated with potential exposure to the single rejected
detection of IMPA at SWMU 20 are expected to be negligible.

As indicated in Section 3.1.4, its presence is not likely to be attributable to SWMU 20 activities,
but rather to contamination or releases from other source areas. At corrective action SWMU 203,
Camels Back Cave, IMPA was detected in one of five surface soil samples at 75 ug/g.
SWMU 203 is 2,000 ft to 3,000 ft away from SWMU 20. It was used to test agent munitions

on cave fortifications.

3.1.6.2 Analysis

As required by UAC R315-101 and as described in Section 2.5, the risk assessments for the
Module 2 SWMUs evaluated two land-use scenarios. First, RBSLs were derived for a
hypothetical residential land-use scenario using the current reasonable maximum exposure
(RME) and toxicological parameters required by UAC R315-101 and recommended by EPA
guidance (Table 2.5-1) and these RBSLs were used to calculate risks associated with site-specific
COPC concentrations. This scenario assumes unrestricted land use and represents the most

conservative analysis of potential soil exposures for the Module 2 SWMUs. Consequently, if
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cancer risks and HIs calculated using the residential land-use RBSLs are below target risk criteria
(e.g., a cancer risk of 10 and an HI of 1.0), then the Utah rules allow risk-based closure of the

unit, and further risk evaluation is not warranted (Figure 2.5-1).

SWMU 20 is located in a remote area of DPG, between Dugway Valley and Government Creek
Valley near the base of Camels Back Ridge. Under current site conditions, the most likely
exposure scenario would involve occasional visits by a site maintenance worker or personnel
involved in testing at the Explosive Test Shield Facility. The latter scenario also applies to
potential future uses of SWMU 20. Residential use of this area is highly unlikely, as is a
commercial or industrial setting involving chronic (long-term) exposures. Consequently, the
residentiai land-use analysis used in the SWMU 20 baseline risk assessment is considered very

conservative.

3.1.6.3 Risk Characterization

Table 3.1-4 summarizes the results of the risk assessment developed for future exposures to
SWMU 20 surface and subsurface soil under a hypothetical residential land-use scenario. Cancer
risks and noncancer Hls presented in this table were calculated using the RBSLs listed in
Table 2.5-2 in accordance with the methods, equations, and assumptions outlined in Section 2.4
and Appendix B.1. The total cancer risk and HI calculated for the conservative SWMU 20 risk
evaluation are 2.5 x 10° and 2.5 x 10, respectively. Both values are well within the state of

Utah criteria for risk-based closure (cancer risk of 10 and HI of 1.0).

3.1.6.4 Summary

The results of the human health risk assessment indicate that the risks posed to potential human
receptors at SWMU 20 are negligible for hypothetical residential land uses. Risks associated with
current site conditions (corresponding to minimal human exposure) or a potential future
industrial-use scenario would be lower than those estimated for residential uses (Table 3.1-4), and
therefore were not calculated. Based on UAC R315-101 and the decision framework illustrated
in Figure 2.5-1, these results qualify the SWMU for risk-based closure.
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3.1.7 Ecological Risk Assessment
3.1.7.1 Ecological Conditions

SWMU 20-1 is located in the middle of a well-established greasewood community that extends
for some distance in all directions. SWMU 20-2 is topographically higher than most of the
Consent Order units and, as a result, is located in a sagebrush community that is typical of the
mountain flanks at DPG. This sagebrush community is particularly diverse, with rabbitbrush,
shadscale saltbush, greasewood, cheatgrass, and kochia dispersed throughout the area. The
greasewood and sagebrush communities at DPG are utilized by many wildlife species. A list of
observed species and the habitats they were found to occur in during several site visits is
presented in Table 2.1-1.

Except for two buildings and nearby associated areas, the region surrounding this SWMU is
relatively undisturbed and is suitable habitat for much of DPG’s wildlife. Disturbed areas are
restricted to access roads and land immediately surrounding the large building and idle Explosive
Test Shield Facility. Located on the west side of Camel’s Back Ridge, this area is subjected to

little human activity.

3.1.7.2  Evaluation of Detected Chemicals

Twenty-one chemicals, 19 inorganics and 2 organics, were detected in surficial soil samples at
SWMU 20 (Table 2.6-1). Antimony, barium, calcium, and magnesium were the only chemicals
whose concentration data distributions were considered above background concentrations
according to the ANOVA comparison. HQs were computed for the entire list of detected
chemicals when toxicological data were available and HQs representing total and incremental risk
were evaluated. Screening-level mammalian toxicological data were not available for calcium,
cobalt, iron, magnesium, potassium, and sodium. Screening-level avian toxicological data were
not available for antimony, beryllium, calcium, cobalt, iron, magnesium, potassium, sodium,
thallium, and toluene. However, almost all of these chemicals are considered to be essential
nutrients and are toxic only at very high concentrations.
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3.1.7.3 Evaluation of Site-Specific Information and Remedial Recommendation

The preliminary assessment for SWMU 20 showed that potential total risks were only from
naturally occurring trace metals. Based on the ANOVA, only antimony, barium, calcium, and
magnesium concentrations were above background concentrations. As previously stated, calcium
and magnesium were not evaluated as they are considered essential nutrients and toxic only at
very high concentrations. The ANOVA showed that the other metals were detected at
concentrations consistent with background concentrations, and many of the maximum detected
concentrations were less than the background UTLs for those metals. Thus, a relatively small
percentage of the total potential risk may be due to anthropogenic sources. This comparison
demonstrates that judgments on adverse impacts to receptors, and the remedial actions necessary
to mitigate these perceived impacts, should be based on the increment of risk associated with
concentrations above background. Additionally, because the computation of HQs in the
preliminary ecological risk assessment uses many conservative assumptions (Section 2.6.2.3) to
prevent the underestimation of potential risks, the true incremental risk estimates may actually
be less than unity, indicating that there is negligible risk at this SWMU to the deer mouse and
the horned lark and, by proxy through their conservative use, other receptors. The habitat at this
SWMU is of a high quality and minimal ground surface disturbance has left much of the

cryptogamic soil intact in the area.

The SWMU is currently inoperative and has not recently experienced significant human activity
that would interfere with animal use of the local habitat. Intrusive remediation, such as soil
removal or capping, would probably cause a more adverse impact to local wildlife populations
and the vegetation than allowing the suspected contamination, if any, to remain and possibly
attenuate naturally over time. Therefore, it is recommended that no corrective action related to
suspected chemical contamination be performed at SWMU 20 based on risk results computed for

the deer mouse and horned lark.
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3.1.7.4 Ecological Risk Results for the Deer Mouse

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several
detected metals would be predicted to cause risk at some level (Table 2.6-1). The computed HQs
representing total potential risk from aluminum (631) and thallium (452) would indicate likely
risk. Several other chemicals (antimony, 14; arsenic, 21; barium, 55) would indicate some
potential total risk based on their predicted HQs, and negligible total risk was estimated for
vanadium (HQ = 10).

If the background concentration is subtracted from the maximum concentration and that value
used to compute an HQ, then the HQ represents the incremental risk to the receptor from levels
of suspected inorganic contamination above naturally occurring levels. An examination follows
of those metals with concentration data sets above the background concentration data set
according to the ANOVA comparison.

An HQ of 14 was calculated from the maximum detected antimony concentration. The antimony
background concentration (9.1 micrograms per gram [pug/g]) is equal to 83 percent of the
maximum detected soil concentration (11 pg/g). Thus, incremental risk represents an HQ of 2

for the deer mouse from antimony (i.e., 14 minus 83 percent equals 2).

An HQ of 55 was calculated from the maximum detected barium concentration. The barium
background soil concentration (400 milligrams per kilogram is equal to 62 percent of the
maximum detected soil concentration (650 pg/g). Incremental risk, thus, represents an HQ of 21

to the deer mouse from barium.

Because the background concentration for these chemicals so nearly approximates the maximum
detected concentration, the predicted incremental risk HQs are much smaller than the total risk
HQs. The incremental risk estimates are likely to better approximate the actual adverse impacts,
if any, to be experienced by the deer mouse population.
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3.1.7.5 Ecological Risk Results for the Horned Lark

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several
detected metals would be predicted to cause risk at some level (Table 2.6-2). The computed HQ
representing potential total risk from aluminum (17) would indicate some potential risk. Several
other metals (arsenic, 2; barium, 8; chromium, 2; lead, 1) would represent a negligible level of
potential total risk. The maximum soil concentrations detected for aluminum, chromium, and
lead were considerably lower than the background soil concentrations and the ANOVA
comparison showed that these metals were detected at concentrations that are consistent with
background concentrations. Thus, potential total risk is attributable entirely to background
concentrations for these chemicals. Additionally, background concentrations of arsenic and
barium nearly approximate the maximum detected concentrations and, therefore, the background
concentrations of these metals contribute almost entirely to the potential total risk estimate. Thus,

a relatively small percentage of the potential total risk may be due to anthropogenic sources.

If the background concentration is subtracted from the maximum concentration and that value
used to compute an HQ, then the HQ represents the incremental risk to the receptor from levels
of suspected metals contamination above naturally occurring levels. An examination follows of
those metals with concentration data sets above the background concentration data set according

to the ANOVA comparison.

An HQ of 8 was calculated from the maximum detected barium concentration. The barium
background soil concentration (400 pg/g) is equal to 62 percent of the maximum detected soil
concentration (650 pg/g). Incremental risk represents an HQ of 3 to the horned lark from

barium.

Because the background concentrations of these chemicals nearly approximates the maximum
detected concentration, the predicted incremental HQs are much smaller than the total risk HQs.
The incremental risk estimates are more likely to better approximate the actual adverse impacts,

if any, to be experienced by the horned lark population.

/ : Recycied Paper
DUG/0506 07/09/97 2:53 pm [ 4

\ X
3-26




3.2 CLOSURE PERFORMANCE STANDARD
This closure plan is designed to provide for closure of SWMU 20 in a manner that will .
(1) protect human health and the quality of the environment; (2) control, minimize, or eliminate
the escape of hazardous constituents to soil, surface water, groundwater, or the atmosphere during
and after closure; and (3) minimize the need for further maintenance at the SWMU. These
objectives are consistent with the requirements of UAC R315-101 that contain the following
corrective action decision-making criteria to be used at DPG:

* Clean closure is allowed if the noncancer HI is less than 1.0 and the excess cancer risk

is less than 1 x 10 for residential use.

+ Site controls (or optional corrective action) are required if the excess cancer risk is greater
than 1 x 10 for residential use and less than 1 x 10™* for actual use and the noncancer
HI is less than 1.0 for both residential and actual uses.

» Corrective action is required if the cancer risk is greater than 1 x 10* or the
noncarcinogenic HI is greater than 1.0 for actual use.

There are no administrative rules requiring corrective action based on the results of the ecological

risk assessment. Therefore, these risk results are evaluated subjectively. .

In addition to the risk assessment results, the contamination assessment of the SWMU was
evaluated with respect to the principle of nondegradation of the environment as required in UAC
R315-101-3. This rule states that the unit is to be managed and closed in a way that the levels
of contamination in groundwater, surface water, soil, and air will not increase after site

management begins (during closure and post-closure care of the unit).

3.3 CLOSURE ACTIVITIES

Since current information indicates that there were no hazardous or other solid wastes disposed
of at SWMU 20, no corrective action is necessary at either SWMU 20-1 or SWMU 20-2.
Table 3.3-1 summarizes the risk assessment results and corrective action recommendations for
closure of SWMU 20. There are no human health risks in excess of regulatory criteria under the
hypothetical residential land-use scenario and no ecological risks present at this SWMU.
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Although SWMU 20 is closely associated with the Explosive Test Shield Facility, there is no
explosive risk anticipated at SWMU 20 because no unexploded ordnance (UXO) were observed

during sample location screening or are known to have been disposed of at the unit.

No releases of contamination to the environment are expected because no land disposal of
hazardous wastes occurred at this unit, and no contaminated soil or residue is present at the unit
that poses a risk to human health or the environment. Since no releases are expected,
groundwater monitoring at SWMU 20 and a survey plat of the unit are not required. There is

no requirement for decontamination, final cover, or site controls for closure of SWMU 20.

There is no planned future use of the unit and there are no closure activities at SWMU 20, so no
schedule of closure activities or certification of closure is required. This unit will be considered
clean-closed upon approval of this closure plan by the Utah Department of Environmental Quality
(UDEQ), Division of Solid and Hazardous Waste.

3.4 POST-CLOSURE PLAN
Because SWMU 20 contains no hazardous waste and no hazardous waste will remain when the

unit is closed, submission of a post-closure plan is not required.

3.5 PERMIT MODIFICATION

After the public comment period ends and the Closure Plan for SWMU 20 is approved, this
SWMU will be deleted from Part A and from Tables 1 and 2 in Module IV of the DPG permit.
Deletion of this unit from the permit is considered a Class 3 permit modification and may be
deferred until the Phase II RFI is complete.
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4.0 CLOSURE PLAN FOR SWMU 164—AVERY WASH RACK NO. 1
4.1 UNIT CHARACTERISTICS

4.1.1 SWMU Description and History

SWMU 164, known as the Avery Wash Rack No. 1, is located near the north side of
Building 1020 in the north central section of Avery Technical Center (Figures 4.1-1 and 4.1-2).
This unit is also located approximately 300 ft northwest of the Acid Neutralization Tank
(Corrective Action SWMU 175), and 180 ft and 225 ft from two 90-day Hazardous Waste
Holding Areas (Corrective Action SWMUSs 139 and 140). SWMU 164 is located on level ground
at an approximate elevation of 4,350 ft msl (EPIC 1986; DPG 1961b).

According to former and current DPG employees, the SWMU 164 wash rack was used by the
Army between approximately 1980 and 1989 as a platform on which mud was cleaned from
uncontaminated vehicles using water (Green 1991; Gourley 1991). Lubrication oils, solvents,
fuel, and antifreeze are likely to have been removed from vehicles during washing, and are
potential contaminants at the site (EBASCO 1992). SWMU 164 has not been used for vehicle
cleaning since 1989, and there is no plan to use the unit in the future. The adjacent building is
currently being used by the U.S. Air Force and is connected to the Avery sanitary sewer system
on the southeast side of the building, away from the wash rack (DPG 1984a).

Site inspections were conducted by EBASCO personnel in October 1991 and February and July
1995. The wash rack, approximately 33 ft long, 20 ft wide, and 1 ft high, is built on native soil
of a double layer of perforated Marston metal landing mats that are supported by 10 railroad rails
(Figure 4.1-3). Minor vegetation was observed growing through and around the rack, and
miscellaneous wooden debris was observed in 1991 on the ground to the east side of the mats
(EBASCO/AGEISS 1993a). In July 1995, the entire area surrounding SWMU 164 was covered
with gravel. An asphalt road enters Building 1020 near the SWMU. No stains were n;)ted on
the matting in 1991; the latter was still in place in 1995. However, the eastern section of the
matting had been placed on top of the rack, and oil stains were noted on the gravel where DPG-

EPO reported that oil was being drained from an Air Force vehicle in July 1995.
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4.1.2 Surface Water and Groundwater
There are no surface water features in the vicinity of SWMU 164. In general surface water flow
in the Avery area is to the southwest toward Government Creek and Ditto (DPG 1984c).

Although there are no groundwater monitoring wells at SWMU 164, wells installed at the
Evaporation Pond (Corrective Action SWMU 41) at the south end of Avery encountered
unconfined groundwater at a depth of 20 ft (Parsons ES 1995). The closest water supply wells
(wells 1, 2, 3, and 25) are located in Ditto. The principal water-bearing zones for fresh water
in the deeper, confined aquifer in the géneral area of SWMU 164 are at depths ranging from 235
ft to 290 ft (USAEHA 1987). These zones are overlain by lacustrine clay with a low hydraulic
conductivity. The groundwater in the upper portion of the clay forms the unconfined brackish
groundwater aquifer. Although the screened intervals of the five water supply wells in the Ditto-
Avery area are at depths between 168 ft and 290 ft, the static water levels in these wells are at
depths between 3 ft and 12 ft, indicating a large pressure head in the confined freshwater aquifer.
This upward gradient may cause the shallower brackish aquifer to be recharged from below. The
deeper freshwater aquifer is primarily recharged by surface water that flows from the mountains

into Government Creek Valley, where it infiltrates sand deposits on the edges of the valley.

4.1.3 Maximum Extent of Operations
No hazardous waste has been handled or disposed of at SWMU 164. Therefore, a survey plat

of SWMU 164 is not required.

4.1.4 Nature and Extent of Contamination

Surficial and subsurface soil samples were collected from three surface soil locations and three
soil borings, including one background location, to characterize the nature and extent of soil
constituents at SWMU 164. The soil consisted of gravel near the surface mixed with silt to a
depth of 2 ft. The soil is possibly fill or a mixture of fill and native soil. The samples were
analyzed for metals, VOCs, SVOCs, TPHC, and cyanide.
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Data validation resulted in some rejected and some blank qualified results. Results for several
phenols and selenium were rejected; one cyanide result was missing; and some results for
methylene chloride and di-n-butyl phthalate were blank qualified because of contamination in the
field or laboratory blank. The constituents detected in SWMU 164 surficial and subsurface soil
samples are summarized in Tables 4.1-1 and 4.1-2, respectively. Further discussion of the

sampling results can be found in Section 32.2.1 of the final Interim Report (EBASCO 1995a).

Nine metals—antimony, arsenic, cadmium, chromium, copper, lead, mercury, thallium, and

zinc—were detected at concentrations greater than the background UTL at SWMU 164

(Figure 4.1-4). Cadmium was detected in two Mobilization 1 samples at 2.4 pg/g (SS01, SS02);
however, cadmium was not detected in two Mobilization 2 borings drilled adjacent to the
previous detections. Four of these metals—chromium, lead, thallium, and zinc—were detected
at concentrations slightly above the calculated background UTL at the background location
(BGO1). The nonparametric ANOVA results showed that the distributions of chromium, copper,
lead, thallium, and zinc are significantly different from background at SWMU 164. Chromium
detections at Mobilization 1 locations SS01 and SS02 (23 pg/g and 19 ug/g, respectively) were
only slightly above background (17 pg/g), but well below the residential-use RBSL (140 pg/g).
Copper was detected only slightly above the background UTL in one surface soil sample. Lead
detections in surficial soil at Mobilization 1 locations SS01 and SS02 (61 pg/g and 81 ug/g,
respectively) were both significantly above background (14 pg/g), but still well below the RBSL
of 400 pg/g. Although the zinc detections (both 110 pg/g) at these locations were nearly twice
background (59 pg/g), they were well below the RBSL for residential use (23,000 pg/g). Only
arsenic and thallium exceeded the RBSLs for the hypothetical residential land-use scenario (0.35
pg/g and 29 pg/g, respectively). The background values for arsenic and thallium at DPG (13
png/g and 35 pg/g, respectively) also exceed these RBSLs. Arsenic was detected at 14 pg/g
(SS01) (only 1 ug/g above background) at one Mobilization 1 location, and thallium was detected
at 50 pug/g (SBO1, 3-ft to 4-ft interval). Neither metal exceeded the RBSLs (28 pg/g and 150
ug/g, respectively) for the industrial land-use scenario.

Five different organic compounds—acetone, bis(2-ethylhexyl)phthalate, methylene chloride,
toluene, and total xylenes—and TPHC were detected in SWMU 164 soil samples, generally at
low concentrations (Figure 4.1-5). Four VOCs (acetone, methylene chloride, toluene, and total

xylenes) were detected at low ppb concentrations at five locations, including the background
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location. Methylene chloride may be a result of using chlorinated water at the wash rack, as it
is formed during water chlorination (Micromedex 1996). The occurrence of toluene and xylenes
could be related to petroleum products that may have been washed off dirty vehicles at the wash
rack. Bis(2-ethylhexyl) phthalate, a plasticizer and common laboratory contaminant, was detected
at only one location (SS01). The presence of TPHC in surficial samples from two locations,
including the background boring, may be related either to petroleum products washed from the
vehicles, to asphalt or asphalt-covered gravel in the sample, or to paved areas around the SWMU.
The organic constituents detected at SWMU 164 will not persist in the soil due to aerobic
biodegradation and short degradation half-lives. Additional information on contaminant fate and
transport is found in Appendix M, Table M.1-1 of the final Interim Report (EBASCO 1995a).

4.1.5 Maximum Waste Inventory
The SWMU includes a wash rack that was used to wash uncontaminated vehicles with water.

There is no potential for additional hazardous wastes, including residues, at SWMU 164, because
the unit has not been used since 1989 and because there is no plan to manage hazardous waste
at the unit in the future. Organic contamination detected in soil samples near the SWMU may
be related to nearby maintenance activities at Building 1020 and on the graveled area around the

wash rack or to asphalt paving rather than wastewater releases from the wash rack.

Since SWMU 164 was used to wash vehicles, there was a concern whether lubrication oils,
solvents, fuel, or antifreeze could have been released from the vehicles during washing at the
unit. Therefore, several surficial and subsurface soil samples were collected and analyzed for
VOCs, SVOCs, metals, cyanide, and TPHC. As indicated in Section 4.1.4, five metals slightly
above their background UTLs and six organic analytes at very low concentrations were detected
in the soil samples collected at SWMU 164. The detected values were well below the RBSLs
for four of the metals. The remaining metal, thallium is not believed to have heen used or
disposed of at this SWMU. Consequently, there are no significantly contaminated soil or residues
resulting from vehicle washing operations at the SWMU.
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4.1.6 Bascline Human Health Risk Asscssment

This section presents the results of the baseline human health risk assessment developed for
SWMU 164. The analysis is based on the soil analytical results presented in Section 4.1.4 and
the risk assessment approach described in Section 2.5. As outlined by UAC R315-101, this
approach provides a conservative evaluation of potential health risks associated with a
hypothetical residential and optional evaluation of the actual use of SWMU 164.

4.1.6.1 Identification of COPCs
Using the selection criteria defined in Section 2.5 and Figure 2.5-2, the following five
constituents were selected as soil COPCs for SWMU 164 (Table 4.1-3):

* Acetone

e Bis(2-ethylhexyl)phthalate
¢ Methylene chloride

* Toluene

* Xylenes

Toxicity profiles for these COPCs are provided in Appendix B.3. As discussed in the preceding
sections, the results of soil sampling do not indicate any significant contaminant releases from
previous use of the site. Concentrations of metals are generally comparable to background and
probably reflect the natural variability of these constituents in soil. The ANOVA comparison
identified lead as the only metal whose concentrations exceeded background concentrations. The
EPA has established an interim soil lead level of 400 pg/g (EPA 1994b). The maximum
detection of lead was 81 ug/g. Therefore, lead was eliminated from further evaluation in the risk
assessment because it is well below the interim soil lead level set by the EPA. Two of the VOCs
detected, acetone and methylene chloride, are possible laboratory contaminants and may not be

site related. Toluene is a common fuel constituent.
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4.1.6.2 Analysis
As described in Section 2.5, the risk assessments for the Module 2 SWMUs were developed to
evaluate both hypothetical residential and actual industrial land-use scenarios (Figure 2.5-1). The

first step involved deriving RBSLs for a hypothetical residential land-use scenario using the
current RME and toxicological parameters required by UAC 315-101 or recommended by EPA
guidance (Table 2.5-1). This scenario assumes unrestricted land use and represents the most
conservative analysis of potential soil exposures for the Module 2 SWMUSs. The second step
involved deriving RBSLs for an industrial land-use scenario (Table 2.5-1), which serves as a
conservative approximation of actual use of this part of DPG. However, since the risk calculated
for the residential use scenario qualifies the unit for clean closure, it is not necessary to calculate

the lower risk that would apply for the actual site use.

SWMU 164 located in the north-central section of Avery. For current site conditions, the most
likely exposure scenario would involve occasional access by a site maintenance worker. The
industrial land-use scenario also applies to foreseeable future uses of SWMU 164, given the unit’s
proximity to Avery. However, the industrial-use evaluation is also conservative since long-term
exposures are not expected, and the SWMU'’s small size probably does not constitute a reasonable

area over which to average human exposures.

4.1.6.3 Risk Characterization

Hypothetical Residential Use Scenario

Table 4.1-4 summarizes the results of the risk assessment developed for exposures to SWMU 164
surface and subsurface soil under the hypothetical residential land-use scenario. Cancer risks and
noncancer Hls presented in this table were calculated using the RBSLs listed in Table 2.5-2 in
accordance with the methods, equations, and assumptions outlined in Section 2.5 and
Appendix B.1. The total cancer risk and HI calculated for residential use of SWMU 164 are
2.4 x 10 and 4.5 x 10*, respectively. The cancer risk estimate is well below 10, qualifying
the SWMU for risk-based closure (UAC R315-101). The HI is below the target HI criterion of

1.0 for noncancer endpoints.
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4.1.6.4 Summary
The results of the human health risk assessment indicate that the risks posed to potential human

receptors at SWMU 164 are negligible for the hypothetical residential land use, and that risks

associated with current site conditions (corresponding to minimal human exposure) would actually

be lower than those estimated for the residential land-use scenario. Based on state of Utah
guidelines and the decision framework illustrated in Figure 2.5-1, these risk results support a no
further action designation for this SWMU.

4.1.7 Ecological Risk Assessment

4.1.7.1 Ecological Conditions

The habitat surrounding SWMU 164 and the entire Avery compound is primarily greasewood. The
SWMU proper is bare of vegetation and is considered unsuitable for wildlife use due to human
activity and the gravel cover. This very small SWMU is surrounded by other development such as
buildings, pavement, and gravel. These areas within the Avery compound are also considered poor
habitat for DPG wildlife. A list of observed species and the habitats they were found to occur in
during several site visits is presented in Table 2.1-1.

4.1.7.2 Evaluation of Detected Chemicals

Twenty-seven chemicals, 21 inorganics and 6 organics, were detected in surficial soil samples at
SWMU 164 (Table 2.6-3). Of the metals, only lead was significantly above DPG background levels
according to ANOVA results. Chromium, copper, thallium, and zinc were also identified by the
ANOVA to be above background; however, only one copper and no detections of thallium were
above the background UTL. Furthermore, there is no historical evidence that any of these metals was
used or disposed of at the SWMU. However, HQs were computed for the entire list of detected
analytes and HQs representing total and incremental risk were evaluated. In addition, a conservative
BAF derived from mink liver (Wren ef al., 1987) was applied to the preliminary HQ (0.004) for
mercury for deer mouse to account for its potentially bioaccumulative properties, even though the
maximum detected concentration of mercury (0.07 pg/g) was essentially the same as the background
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concentration (0.073 ug/g). The final mercury HQ of 0.1 is based on the total risk from mercury to
the deer mouse (Table 2.6-3). Although some forms of mercury may bioaccumulate under certain
conditions, an avian BAF was not found in the literature that cou!d be applied in a conservative
fashion. Screening-level mammalian toxicological data were not available for calcium, chrysene,
cobalt, iron, magnesium, potassium, and sodium. Screening-level avian toxicological data were not
available for acetone, antimony, benzo(a)pyrene, beryllium, calcium, chrysene, cobalt, iron,
magnesium, potassium, sodium, thallium, toluene, and xylene. However, most of the inorganic
chemicals are considered to be esseniial nutrients and are only toxic at very high concentrations

4.1.7.3 Evaluation of Site-Specific Information and Remedial Recommendation

The preliminary assessment for SWMU 164 showed that potential total risks were only from naturaliy
occurring trace metals. In many instances, the ANOVA comparison showed that these metals were
detected at concentrations consistent with background concentrations, and the maximum detected
concentrations were less than the background UTLs for those metals. This comparison demonstrates
that judgments on adverse impacts to receptors, and the remedial actions necessary to mitigate these
perceived impacts, should be based on the increment of risk associated with concentrations above
background. Additionally, because the computation of HQs in the preliminary ecological risk
assessment uses many conservative assumptions (Section 2.6.2.3) to prevent the underestimation of
potential risks, the true incremental risk estimates may actually be less than or near unity, indicating
that there is negligible risk at this SWMU to the deer mouse and the homed lark and, by proxy

through their conservative use, other receptors.

This SWMU is not likely to provide any suitable habitat for DPG wildlife because it is covered by
gravel and pavement and located within a heavily used technical center. Due to the poor habitat and
unlikelihood of exposure to DPG wildlife from site contamination, if actually present at toxic levels,
it is recommended that no corrective action related to suspected chemical contamination be peﬁomed
at SWMU 164 based on risk results computed for the deer mouse and horned lark.
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4.1.7.4 Ecological Risk Results for the Deer Mouse

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several detected
trace metals would be predicted to cause risk at some level (Table 2.6-3). The computed HQs
representing total potential risk from aluminum (550) and thallium (633) are considered to indicate
likely risk. Several other chemicals (arsenic, 17; antimony, 11; barium, 23;) are considered to
possibly indicate some potential total risk based on their predicted HQs, and negligible total risk was
estimated for vanadium (HQ = 8). For aluminum, barium, thallium, and vanadium, the maximum
soil concentration detected was considerably lower than the background UTL soil concentrations.
Although the HQs are very high for aluminum and thallium, the total potential risk for these
chemicals is attributable entirely to background concentrations. Additionally, both the ANOVA and
UTL comparisons showed that the background concentrations of antimony and arsenic contributed
the total potential risk estimate for these metals. Thus, a relatively small percentage of the total
potential risk may be due to anthropogenic sources. Of the metals above background, only lead
(HQ = 0.9) had an HQ that approached a value of 1.

4.1.7.5 Ecological Risk Results for the Horned Lark

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several detected
inorganic chemicals are predicted to cause risk at some level (Table 2.6-4). The computed HQs
representing potential total risk from aluminum (15) and lead (17) are considered to possibly indicate
some potential risk. Several other chemicals (arsenic, 1; barium, 3; chromium, 6; mercury, 3; and
zinc, 2) are considered to represent a negligible level of potential total risk. The maximum soil
concentrations detected for aluminum and barium were considerably lower than the background soil
concentrations. For these chemicals, potential total risk is likely attributable entirely to background
concentrations. Additionally, background concentrations of arsenic, chromium, and mercury nearly
approximate the maximum detected concentrations and, therefore, the background concentrations of
these metals contribute almost entirely to the potential total risk estimate. Thus, a relativeiy small
percentage of the potential total risk may be due to anthropogenic sources.
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If the background concentration is subtracted from the maximum concentration and that value used
to compute an HQ, then the HQ represents the incremental risk to the receptor from levels of
suspected inorganic contamination above naturally occurring levels. An examination follows of the
metals with HQs greater than 1 and concentration datasets above the background concentration dataset
according to the ANOVA comparison.

An HQ of 6 was calculated from the maximum detected chromium concentration. The chromium
background soil concentration (17 pg/g) is equal to 74 percent of the maximum detected soil
concentration (23 pg/g). Incremental risk represents an HQ of 2 to the homed lark from chromium
(i.e., 6 minus 74 percent equals 2).

An HQ of 17 was calculated from the maximum detected lead concentration. The lead background
soil concentration (14 pg/g) is equal to 17 percent of the maximum detected soil concentration (81
ug/g). Incremental risk represents an HQ of 14 to the horned lark from lead (i.e., 17 minus 17

percent equals 14).

An HQ of 2 was calculated from the maximum detected zinc concentration. The zinc background
soil concentration (59 pg/g) is equal to 54 percent of the maximum detected soil concentration
(110 pg/g). Incremental risk represents an HQ of 1 to the homed lark from zinc (i.e.,, 2 minus
54 percent equals 1).

Because the background concentration for some of these chemicals so nearly approximates the
maximum detected concentration, the predicted incremental risk HQs are much smaller than the total
risk HQs. The incremental risk estimates are more likely to better approximate the actual adverse
impacts, if any, to be experienced by the homed lark population.

4.2 CLOSURE PERFORMANCE STANDARD
This closure plan is designed to provide for closure of SWMU 164 in a manner that will (1) protect

human health and the quality of the environment; (2) control, minimize, or eliminate the escape of
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hazardous constituents to soil, surface water, groundwater, or the atmosphere during and after closure;
and (3) minimize the need for further maintenance at the SWMU. These objectives are consistent
with the requirements of UAC (R315-101) that contain the following corrective action decision-
making criteria to be used at DPG:

* Clean closure is allowed if the noncancer HI is less than 1.0 and the excess cancer risk is less

than 1 x 10 for residential use.

» Site controls (or optional corrective action) are required if the excess cancer risk is greater
than 1 x 10 for residential use and less than 1 x 10* for actual use and the noncancer HI
is less than 1.0 for both residential and actual uses.

 Corrective action is required if the cancer risk is greater than 1 x 10 or the noncarcinogenic
HI is greater than 1.0 for actual use.

There are no administrative rules requiring corrective action based on the results of the ERA.

Therefore, these risk results are evaluated subjectively.

In addition to the risk assessment results, the contamination assessment of the SWMU was evaluated
with respect to the principle of nondegradation of the environment as required in UAC R315-101-3.
This rule states that the unit is to be managed and closed in a way that the levels of contamination
in groundwater, surface water, soil, and air will not increase after site management begins (during

closure and post-closure care of the unit).

43 CLOSURE ACTIVITIES

Table 4.3-1 summarizes the risk assessment results and corrective action recommendations for closure
of SWMU 164. The human health risk assessment results indicate that under a hypothetical
residential land-use scenario, the total cancer risk is 2.4 x 10" and the HI is 4.5 x 10*. The total
cancer risk does not exceed the upper bound of the carcinogenic risk range for which risk-based

closure is permitted.
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Table 4.3-1 « Corrective Action Recommendations for SWMU 164 Page 1 of 1

Deer Mouse None No No Action
Horned Lark Chromium, 2; Lead, 14; Zinc, 1 Yes No Action

None NA No Action
-~ e
NA - Not applicable DPG Mod2 Rev 7.15.97 b

L g
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The results of the ecological risk assessment showed there are low potential risks to the horned lark
from exposure to four metals above background in surface soil at SWMU 164, and because the
SWMU is in a developed industrial area, wildlife exposure is unlikely to occur. The incremental HQs
for chromium, lead, and zinc are 2, 14, and 1. On this basis, no corrective action is recommended
at SWMU 164.

There is no explosive risk anticipated because no UXO have been observed at the SWMU or are
known to have been handled or disposed of at the SWMU. Corrective action including
decontamination and final cover of soil is not necessary during closure of SWMU 164, and there is
no hazardous waste present at the unit. TPHC was detected at concentrations far below the waste
oil cleanup guideline of 500 parts per million (ppm) established by UDEQ), so further degradation of
the environment is not expected. Consequently, groundwater monitoring at SWMU 164 and a survey
plat of the unit are not required.

There is no planned future use of the unit to manage solid or hazardous wastes and there are no
closure activities at SWMU 164, so a schedule of closure activities or certification of closure is not
required. This unit will be considered clean-closed upon approval of this closure plan by UDEQ,
Division of Solid and Hazardous Waste.

4.4 POST-CLOSURE PLAN
Because SWMU 164 contains no hazardous waste and no hazardous waste will remain in the unit

when it is closed, submission of a post-closure plan is not required.

4.5 PERMIT MODIFICATION

After the public comment period ends and the Closure Plan for SWMU 164 is approved, this SWMU
will be deleted from Part A and from Tables 1 and 2 in Module IV of the DPG permit. beletion
of this unit from the permit is considered a Class 3 permit modification and may be deferred until
the Phase Il RFI is complete.
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5.0 CLOSURE PLAN FOR SWMU 166—AVERY WASH RACK NO. 3

5.1 UNIT CHARACTERISTICS

5.1.1 SWMU Description and History

SWMU 166, known as the Avery Wash Rack No. 3, is located approximately 60 ft northeast of
the Avery Battery, PCB, and 3X Metal Storage Area (SWMU 40) and 150 ft east of Building
1006 (Corrective Action SWMU 172), along the eastern perimeter fence of Avery (Figure 5.1-1).
The unit is also approximately 300 ft north of the Evaporation Pond (Corrective Action SWMU
41) and 50 ft southeast of a 90-Day Hazardous Waste Holding Area (Corrective Action SWMU
138). SWMU 166 is located on an asphalt pad at approximately 4,350 ft msl (DPG 1961b; EPIC
1986).

The wash rack was operated from the 1950s through 1961 (EBASCO 1992). According to
former DPG employees, it was used to wash dolly-type railcars that had held items during
irradiation with radioactive cobalt (Hanson 1995a; Green 1991; EBASCO/AGEISS 1993a). The
cobalt source (Co*) was used to kill bacteria with high-energy gamma radiation in food-
preservation experiments conducted in Building 1010, and would not have radioactively
contaminated the railcars or dust or other material on them. The railcars were washed with soapy
water to remove dirt and dust both prior to and after going into Building 1010 for reasons of
cleanliness and to minimize the risk of food contamination. Food items to be irradiated were
placed in No. 10 cans for the experiments. After the experiments were completed, the containers
were removed from the railcars in Building 1010 and eventually shipped to one of four
universities (Syracuse University, University of Utah, University of Oregon, or University of
Washington) for analysis (Hanson 1995a). The wash rack was used approximately four times
each year while the experiments were being conducted (Hanson 1995b).

The concrete wash rack measures approximately 30 ft by 24 ft (Figure 5.1-2). A single standard-
gauge railroad track formerly ran from Building 1010, through Building 1007, and terminated at
the wash rack. The track between Building 1007 and the wash rack is still in place. The track
straddles a single-chamber sump, which is 26 inches square and centrally located within the wash
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rack. The concrete pad slopes toward the sump, which collected solid and liquid waste from all
parts of the pad. A concrete wall, approximately 4 ft high and 8 inches thick, surrounds the
perimeter of the rack. According to a former DPG employee, the wash rack was not enclosed
by higher walls, but was once covered by a =n1=et-metal roof 8 ft above the concrete pad (Hanson
1995a). A shallow, ditch-like depression app.~ximately 6 inches deep runs southward from the
south corner of the rack for approximately 10 ft before it ends at a gate valve. The gate valve
is connected to the water supply line that runs around the perimeter of Avery Technical Center
and was used to supply water to the wash rack when it was in use (Jorgensen 1994). Washdown
water was provided to the wash rack by hoses attached to 1-inch pipes that run up the outside
of the concrete walls (Hanson 1995c). Adjacent to the southwest side of the concrete wall is a
10-ft by 22-ft concrete pad overlying an underground pump room that is 7.5 ft square and 8 ft
deep. The metal hatch to the pump room vault is approximately 6 inches above grade and
allowed access to a network of piping and control valves when the unit was in operation. The
piping received wastewater from the sump at the wash rack. The pump room was used to send
wastewater from the wash rack to the 1,000-gallon wastewater collection tanks located in the
underground vault in Building 1002 within the boundaries of SWMU 40 (Hanson 1995a). The
SWMU was never connected to the Avery Sanitary Sewer System (DPG 1968, DPG 1984a). A
shallow depression marks the location of the line between the pump room and Building 1002.

Because SWMU 166 was thought to be associated with radioactive materials, a radiation survey
was conducted during Mobilization 1 at SWMU 166 to determine if such contamination was
present. The radiation survey was conducted prior to collecting soil samples and evaluated alpha,
beta, and gamma radiation. Two 4-ft-wide pathways were screened across the SWMU and at the
opening into the underground pump room. No radiation was detected above background levels,
and the levels measured in soil samples were at or below the background levels. In addition,
exit-radiation screening levels for personnel were below the prescreening background levels
(EBASCO/AGEISS 1993a).
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An initial visual site inspection was conducted at SWMU 166 in October 1991. At that time, the
wash rack appeared as described above, with vegetation growing in and immediately around the .
sump, at the edge of the concrete wall, and in the vicinity of the ditch and surrounding area.
Construction materials and possible hazardous materials were being stored in the unit at that time.
Several 55-gallon drums and a number of 5-gallon cans were stored on wooden pallets within the

wash rack area. Miscellaneous scrap metal, lumber, wire, tarps, and several unmarked 55-gallon

drums were also present along the outer perimeter of the wash rack wall (Figure 5.1-3a).
According to Victor Warr, a former DPG employee who worked at Avery, these materials
belonged to Grid Operations, who used SWMU 166 as a storage area for petroleum, oil, and
lubricants (POL). The S-gallon cans contained fuel, while blue drums contained hydraulic fluid
or oil. Yellow cans contained antifreeze (Warr 1996). According to Mr. Warr and Paul Gourley,
(1996) who also worked for Grid Operations, the POL was used for heavy equipment utilized by
Grid Operations. During subsequent site inspections in September 1993 and August 1994, it was
determined that liquid from the sump was directed to the underground piping system in the pump
room vault for discharge routing. In addition, it was noted that materials were no longer stored
within the enclosed portion of the unit. An inspection in June 1995 indicated that the piping in ‘
the underground vault had been plugged and that no materials were being stored in the unit
(Figure 5.1-3b). Two concrete footings are present on the floor of the underground vault, and
an 18-inch-diameter sump is located in the west corner of the vault. In June 1995, there was no
pump in the vault and only plugged piping along the walls of the vault. There are no plans tc

use SWMU 166 as a wash rack or hazardous materials storage area in the future.

According to a discussion during the March 1996 site inspection, UDEQ considers the
underground piping from the sump to the vault and from the vault to the underground treatment
tanks at Building 1002 to be part of Corrective Action SWMU 41. No visible staining of the
concrete, except for rust, was observed at SWMU 1€6 during this inspection.
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5.1.2 Surface Water and Groundwater
In general, surface water at Avery Technical Center drains to the southwest toward Ditto

(Figure 2.1-5). However, in the immediate vicinity of SWMU 166 surface water is directed to
the southeast (DPG 1984c). A linear, 6-inch-deep depression extends about 5 ft from the
southern corner of the wash rack and ends at a gate valve. It is possible that runoff could pond
in this depression. Otherwise, runoff can be expected to flow away from the unit toward the
Avery perimeter security fence. Water collecting inside the walls at the SWMU is directed to

the sump, which currently has no outlet.

No monitoring wells were installed at SWMU 166; however, shallow groundwater was
encountered at a depth of 20 ft in wells to the southwest at Corrective Action SWMU 41 (Parsons
ES 1995). General hydrogeologic information in this area is available from the Ditto and Avery
area supply wells. The principal water-bearing zones for fresh water in the deeper confined
aquifer in the general area of SWMU 166 are between 235 and 290 ft below ground surface.
This aquifer is overlain by lacustrine clays of low hydraulic conductivity. The groundwater in
the upper portion of the clays forms the unconfined brackish aquifer that occurs between 20 and
40 ft below ground surface in this area. Although the screened intervals of the five water supply
wells in the Ditto area are at depths between 168 and 290 ft, the static water levels in these wells
are at depths between 3 and 12 fi, indicating a large pressure head in the confined freshwater
aquifer. This upward gradient may cause the shallower brackish aquifer to be recharged from
below. The deeper freshwater aquifer is primarily recharged by surface water that flows from
the mountains to Government Creek Valley, where it infiltrates the sandy deposits near the

mountain fronts.

5.1.3 Maximum Extent of Operations
Although POL have been stored there, no hazardous waste has been handled or disposed of at

SWMU 166. Therefore a survey plat of SWMU 166 is not required.
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5.1.4 Nature and Extent of Contamination
Surficial and subsurface soil samples were collected from four locations, including two borings,

to characterize the nature and extent of soil constituents at SWMU 166. All samples at SBO!
were collected beneath a 0.3-ft-thick layer of asphalt. The shallow sample was taken in road base
material consisting of crushed aggregate and sand, with silty sand beneath the aggregate. The
soil is probably fill or a mixture of fill and native soil. One of the surficial samples, SS02, was
collected from sediment in the sump at the wash rack. This sample consisted of yellowish-brown
silty sand with minor organic debris. One of the soil borings was the background location for
the SWMU, and the other boring (SB01) was located in the asphalt pad southwest of the SWMU.
Samples were analyzed for metals, VOCs, SVOCs, TPHC, and cyanide. Data validation indicated
that all reported values are acceptable and 100 percent complete.

The constituents detected in SWMU 166 surficial and subsurface soil samples are summarized
in Tables 5.1-1 and 5.1-2, respectively. No analytes were detected above both the background
value and the RBSL. Further discussion of t'.. sampling results can be found in Section 34.2.1
of the final Interim Report (EBASCO 1995a).

Eight metals—barium, cadmium, calcium, lead, magnesium, manganese, nickel, and zinc—were
detected in SWMU 166 soil samples at concentrations slightly above the background values
(Figure 5.1-4). The results of a nonparametric ANOVA showed that the distributions of four
metals (antimony, arsenic, barium, and calcium) are different from background. Although the
distribution of antimony differed from background, all detections of antimony were below the
background UTL. Since the other three metals are not suspected contaminants at this SWMU,
these results may simply reflect natural variability of these metals in the soil. Arsenic is not a
suspected contaminant at this SWMU and the calculated ANOVA statistic only slightly exceeds
the critical statistic. Additionally, arsenic concentrations are below the background value of
13 pg/g in all of the SWMU 166 samples (Section 2.3). Cadmium was not shown by the
ANOVA to be significantly above background. However, one cadmium detection was
approximately five times the background UTL. This concentration is still well below the RBSL
for this metal.
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Four VOCs and TPHC were detected in soil samples from two locations at SWMU 166
(Figure 5.1-5). TPHC was detected in the surficial sample at SB0O1, which was collected directly
beneath the asphalt pad. This detection is probably related to the overlying asphalt paving or the
presence of asphalt-coated material in the sample. The four VOCs—acetone, methylene chloride,
toluene, and total xylenes—were detected in ppb concentrations in surficial soil at SS01. Low
concentrations of methylene chloride may have resulted from the chlorinated water in the water
line adjacent to SSO1, as it is formed during water chlorination. The low concentrations of
acetone, toluene, and total xylenes may be due to vehicle emissions from traffic on the nearby
Avery perimeter road (Figure 5.1-3a). A solvent (1,1,2,2-tetrachloroethane) was detected using
the SVOC method in the sample underlying the asphalt pavement at SB01, however, it was not
detected using the VOC method for which it is a target analyte. Therefore, this detection is not
considered valid and was not evaluated further. The other organic compounds are not expected
to persist in the soil due to aerobic biodegradation and short degradation half-lives. More
information on degradation half-lives is found in Appendix M, Table M.1-1 of the Final Interim
Report (EBASCO 1995a).

5.1.5 Maximum Waste Inventory
The SWMU includes a wash rack that was used to wash railcars with soapy water. SWMU 166

has also been used to store petroleum products for heavy equipment in the area, but is not known

ever to have been used to treat, store, or dispose of hazardous wastes.

Since SWMU 166 was used to wash railcars carrying items that were irradiated with radioactive
cobalt and later to store petroleum products, two radiation surveys were conducted and several
surface and subsurface soil samples were collected and analyzed for VOCs, SVOCs, metals,
cyanide, and TPHC. As indicated in Section 5.1.4, the results indicate there is no significantly

contaminated soil or residue as a result of past railcar-washing operations at the unit.
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5.1.6 Baseline Human Health Risk Assessment

This section presents the results of the baseline human health risk assessment developed for
SWMU 166. The analysis is based on the soil analytical results presented in Section 5.1.4 and
was developed using the risk assessment approach described in Section 2.5. It presents a

conservative evaluation of potential health risks associated with a hypothetical residential use of
SWMU 166.

5.1.6.1 Identification of COPCs
Using the conservative selection criteria defined in Section 2.5 and Figure 2.5-2 the following
four constituents were selected as soil COPCs for SWMU 166 (Table 5.1-3):

¢ Acetone
¢ Methylene chloride
* Toluene
* Xylenes

Toxicity profiles for these COPCs are provided in Appendix B.3.

These four VOCs were detected at very low concentrations; two of them, acetone and methylene
chloride, are possible laboratory contaminants. Concentrations of inorganic constituents are
generally comparable to background, but the ANOVA comparison identified three metals with
concentrations that are significantly different from background concentrations. Antimony and
barium were eliminated from further evaluation in the risk assessment because there is no
evidence of historical use at SWMU 166. Calcium was eliminated because it is an essential
nutrient. No antimony detections exceeded the UTL, and all were below the maximum and
UCL95 concentrations, both equal to 8.6 pg/g, as well as the residential soil RBSL for antimony
of 31 pg/g. In addition, the maximum and UCL95 concentrations of barium, 580 pg/g and
530 pug/g, respectively, are well below the residential soil RBSL for barium of 5,400 pg/g.
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5.1.6.2 Analysis

As required by state of Utah Administrative Rules and as described in Section 2.5, the risk
assessments for the Module 2 SWMUs were developed first for hypothetical residential use
(Figure 2.5-1). The first step involved deriving RBSLs for a conservative residential land-use
scenario using the current RME and toxicological parameters required by UAC 315-101 or
recommended by EPA guidance (Table 2.5-1). This scenario assumes unrestricted land use and
represents the most conservative analysis of potential soil exposures for the Module 2 SWMUs.
Consequently, if cancer risks and HIs calculated using the residential land-use RBSLs are below
target risk criteria (e.g., a cancer risk of 10 and an HI of 1.0), then further risk evaluation is not
warranted (Figure 2.5-1).

SWMU 166 is a 30 ft long by 25 ft wide wash rack located along the eastern perimeter of Avery.
Under current site conditions, the most likely exposure scenario would involve occasional visits
by a site maintenance worker. However, future industrial use of the site involving more frequent
exposures is possible given its proximity to other operations at Avery. Given the industrial

setting of the SWMU’s location, residential use is unlikely.

5.1.6.3 Risk Characterization

Table 5.1-4 summarizes the results of the risk assessment developed for exposures to SWMU 166
surface and subsurface soil under a hypothetical residential land-use scenario. Cancer risks and
noncancer Hls presented in this table were calculated using the RBSLs listed in Table 2.5-2 in
accordance with the methods, equations, and assumptions outlined in Section 2.5 and Appendix
B.1. The total cancer risk and HI calculated for the SWMU 166 risk evaluation are 7.4 x 10"
and 2.4 x 107, respectively. The cancer risk estimate is well below 10, qualifying the SWMU
for risk-based closure (UAC R315-101). The HI is below target HI criterion of 1.0 for noncancer
endpoints.
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5.1.6.4 Summary
The results of the human health risk assessment indicate that negligible human health risks are

associated with potential exposure to soil. Based on state of Utah guidelines and the decision
framework illustrated in Figure 2.5-1, these findings qualify the unit for risk-based closure.

5.1.7 Ecological Risk Assessment
5.1.7.1 Ecological Conditions

The habitat surrounding SWMU 166 and the Avery compound is primarily greasewood.
However, this wash rack is a very small concrete pad with four-foot concrete walls on three sides
surrounded by pavement and gravel areas. There is no greasewood habitat present at this SWMU
or within the Avery compound.

5.1.7.2 Evaluation of Detected Chemicals

Twenty-four chemicals, 20 inorganics and 4 organics, were detected in surficial soil samples at
SWMU 166 (Table 2.6-5). Cadmium, calcium, lead, magnesium, and zinc were detected above
background levels for surficial soils. However, according to ANOVA results, antimony, arsenic,
barium, and calcium had concentrations data sets that were significantly different from the
background concentration data sets. HQs were computed for the entire list of detected COPCs
when toxicological data were available and HQs representing total and incremental risk were
evaluated. Screening-level mammalian toxicological data were not available for calcium, cobalt,
iron, magnesium, potassium, and sodium. Screening-level avian toxicological data were not
available for acetone, beryllium, calcium, cobalt, iron, magnesium, methylene chloride, potassium,
sodium, thallium, toluene, and xylene. However, most of the inorganic chemicals listed are

considered to be essential nutrients and are only toxic at very high concentrations.

5.1.7.3 Evaluation of Site-Specific Information and Remedial Recommendation
The preliminary assessment for SWMU 166 showed that potential total risks were only from
naturally occurring trace metals. In most instances, the ANOVA showed that these metals were

detected at concentrations consistent with background concentrations, and the maximum detected

DUG/0532 07/09/97 2:38 pm "‘) A Paper

5-19




concentrations were less than the background UTL for the same metal. Additionally, because
the computation of HQs in the preliminary ecological risk assessment uses many conservative
assumptions (Section 2.6.2.3) to prevent the underestimation of potential risks, it is likely that
only negligible risk may exist at this SWMU to the deer mouse and the horned lark and, by
proxy through their conservative use, other appropriate receptors. This SWMU is not likely to
provide any suitable habitat for DPG wildlife because it is covered by gravel and pavement and
is located within a heavily used technical center. Due to the poor habitat and low probability of
exposure of DPG wildlife to site contamination, if actually present at toxic levels, it is
recommended that no corrective action related to suspected chemical contamination be performed

at SWMU 166 based on risk results computed for the deer mouse and horned lark.

5.1.7.4 Ecological Risk Results for the Deer Mouse

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several
detected metals would be predicted to cause risk at some level (Table 2.6-5). The computed HQs
representing potential total risk from aluminum (599) and thallium (215) would indicate likely
risk. Several other chemicals (antimony, 11; arsenic, 12; barium, 26) would indicate some
potential total risk based on their predicted HQs, and negligible total risk was estimated for
vanadium (HQ = 9). However, based on the ANOVA comparison, antimony, arsenic, barium,
and calcium were above background concentrations. The total potential risk for aluminum and
thallium, therefore, is likely attributable entirely to background concentrations. For the chemicals
at this SWMU that had maximum concentrations greater than background, there were no HQs

greater than 1 and so incremental risk was not evaluated.

5.1.7.5  Ecological Risk Results for the Horned Lark

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several
detected metals would be predicted to cause risk at some level (Table 2.6-6). The computed HQs
representing potential total risk from aluminum (16) and antimony (17) would indicate some
potential risk. Severai other metals (barium, 3; chromium, 3; lead, 8; and zinc, 2) would

represent a negligible level of potential total risk. Thus, the potential total risk for aluminum and
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antimony is likely attributable entirely to background concentrat  s. Additionally, background
concentrations of lead and zinc account for a significant portion of the maximum detected
concentrations and, therefore, the background concentrations of these metals contribute
substantially to the potential total risk estimate. Thus, a relatively small percentage of the
potential total risk may be due to anthropogenic sources.

If the background concentration is subtracted from the maximum concentration and that value
used to compute an HQ, then the HQ represents the incremental risk to the receptor from levels
of suspected inorganic contamination above naturally occurring levels. Although these metals
passed the ANOVA comparison, no incremental risk can be calculated because the background

concentration was greater than the maximum detections.

Because the background concentrations of these metals so nearly approximate the maximum
detected concentrations, the predicted incremental risk HQs are much smaller than the potential
total risk HQs. The incremental risk estimates are more likely to better approximate the actual

adverse impacts, if any, to be experienced by the horned lark population.

5.2 CLOSURE PERFORMANCE STANDARD
This closure plan is designed to provide for closure of SWMU 166 in a manner that will
(1) protect human health and the quality of the environment; (2) control, minimize, or eliminate
the escape of hazardous constituents to soil, surface water, groundwater, or the atmosphere during
and after closure; and (3) minimize the need for further maintenance at the SWMU. These
objectives are consistent with the requirements of UAC R315-101 that contain the following
corrective action decision-making criteria to be used at DPG:

* Clean closure is allowed if the noncancer HI is less than 1.0 and the excess cancer risk

is less than 1 x 10 for residential use.

 Site controls (or optional corrective action) are required if the excess cancer risk is greater
than 1 x 10 for residential use and less than 1 x 10* for actual use and the noncancer
HI is less than 1.0 for both residential and actual uses.
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» Corrective action is required if the cancer risk is greater than 1 x 10* or the .
noncarcinogenic HI is greater than 1.0 for actual use.

There are no administrative rules requiring corrective action based on the results of the ecological

risk assessment. Therefore, these risk results are evaluated subjectively.

In addition to the risk assessment results, the contamination assessment of the SWMU was
evaluated with respect to the principle of nondegradation of the environment as required in UAC
R315-101-3. This rule states that the unit is to be managed and closed in a way that the levels
of contamination in groundwater, surface water, soil, and air will not increase after site

management begins (during closure and post-closure care of the unit).

5.3 CLOSURE ACTIVITIES

Table 5.3-1 summarizes the risk assessment results and corrective action recommendations for

closure of SWMU 166. The human health risk assessment results for the hypothetical residential

land-use scenario (total cancer risk of 7.4 x 10'° and HI of 2.4 x 10°) qualify this unit for .

risk-based closure.

The results of the preliminary ecological risk assessment showed that there are no incremental
risks to representative wildlife receptors through exposure to contaminated soil. High potential
total risks were computed from metal concentrations that were below the background
concentrations. Therefore, corrective action based on ecological risk during closure of

SWMU 166 is not necessary.
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Table 5.3-1 * Corrective Action Recommendations for SWMU 166 Page 1 of 1

Hypothetical 74x10'10 [ 245105 None NA Site controls

Deer Mouse None No No Action
Horned Lark None No No Action

None Expected NA No Action

No Action

NA - Not applicable DPG Mod2 Rev 7.8.97 jb
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There is no hazardous waste present at the unit that could result in further degradation of
environmental media and the detected concentration of TPHC beneath the asphalt pavement is
far below the waste oil cleanup guideline of 500 ppm established by UDEQ), so no releases to the
environment are expected. There is no explosive risk anticipated because no UXO are known
to have been handled or disposed of at the SWMU.

5.3.1 Facility Decontamination
The potentially contaminated structures, equipment, and media areas associated with this SWMU

are the concrete pad and walls, the sump, the rails, and soil. The details of decontamination
activities associated with equipment and media at SWMU 166 are discussed in Sections 5.3.1.1

and 5.3.1.2, respectively.

5.3.1.1 Fguipment Decontamination

The structures and equipment associated with SWMU 166 include the concrete pad and walls,
the sump, and the railroad rails. Although no material samples of the concrete were analyzed,
the lack of detections of organic or metal contamination in sample SS02 from the sump confirms
that no hazardous waste releases occurred at the wash rack and that only non-hazardous materials
were used at the unit. The lack of visible staining on the pad also confirms that releases have
not occurred at SWMU 166. Because there is no planned use of the unit, no ciosure activities

are recommended with respect to the concrete pad and associated equipment

5.3.1.2 Soil Decontamination
The risk assessment results indicate that negligible human health risks are associated with
potential exposure to soil. Under a residential land-use scenario, the total cancer risk is 7.4

x 107, and the HI is 2.4 x 10”. These results indicate that this SWMU qualifies for risk-based

closure.
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Because the results of the preliminary ecological risk assessment indicated that there are no
. incremental risks to the chosen representative wildlife receptors, remediation to reduce ecological
risk is not recommended at SWMU 166.

5.4 POST-CLOSURE PLAN
Because no hazardous waste will remain at SWMU 166 when it is closed, submission of a post-

closure plan is not required.

5.5 PERMIT MODIFICATION
After the public comment period ends and the Closure Plan for SWMU 166 is approved, this
SWMU will be deleted from Part A and from Tables 1 and 2 in Module IV of the DPG permit.
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LAN FOR SWMU 170—ENGLISH VILLAGE STEAM CLEANIN
6.1 UNIT CHARACTERISTICS
6.1.1 SWMU Description and History
SWMU 170, known as the English Village Steam Cleaning Area, is located in the southwest
portion of English Village on the south side of Stark Road between Buildings 5982 and 5983
(DPG 1984a). SWMU 170 is approximately 1,000 ft southeast of SWMU 46 and 2,000 ft
northeast of SWMU 128. The unit is also located approximately 700 ft southeast of the Print
Shop (Corrective Action SWMU 187) and 1,400 ft southeast of the 90-Day Hazardous Waste
Holding Area (Corrective Action SWMU 132). SWMU 170 is located on a gravel pad at an
approximate elevation of 4,835 ft msl (DPG 1961a, EPIC 1986) (Figure 6.1-1).

SWMU 170 is a concrete steam cleaning pad that is located between Buildings 5982 and 5983
(Figure 6.1-2). Originally, the pad was used to clean uncontaminated vehicles, but it has since
been modified to include a steel frame, anchored into the concrete pad, that is used to hold
dumpsters during cleaning operations (Figures 6.1-3a and 6.1-3b). Presently, SWMU 170 is used

only to clean trash barrels and dumpsters from the English Village residential area.

The concrete pad is 35 ft long and 15 ft wide. A tapered 6-inch-wide curb encloses the pad on
three sides. The pad slopes toward a sump at the eastern end that is connected to the sanitary
sewer system at English Village (Anderson 1995). As noted during a March 1996 site inspection,
the sump is actually a drain covered by a metal grate to keep large solids from entering the drain.
The concrete underlying the grate slopes toward a vertical ceramic pipe that is connected to the
sanitary sewer line observed in the nearby manhole. No solid or liquid wastes remain in the
drain. The area west and south of the SWMU is covered with gravel. Adjacent Building 5983
is a combination boiler and pump house, and Building 5982 is a former sewage lift station located
immediately to the southeast of the SWMU (EBASCO/AGEISS 1993b).
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During a visual inspection conducted in July 1993 a ditch was noted about 4 ft east of Building
5982 that terminates in a low-lying area. A ceramic pipe ran from the lift station at Building
5982 to the ditch. This pipe is not associated with SWMU 170. Excavation in the area where
the pipe entered the ditch was occurring during this inspection, and pieces of the pipe were
scattered on the ground. The purpose of this excavation was apparently related to the preparation
of a foundation for a new sewage lift station. It was also noted during the site visit that the
concrete pad and the adjacent manhole associated with SWMU 170 were dry (EBASCO/AGEISS
1993b).

According to DPG employees, only residential trash barrels and dumpsters are currently cleaned
at SWMU 170 (Anderson 1995). Wastewater generated from this activity is discharged directly
to the sewer system and nothing hazardous has been stored, generated, or disposed of at this site.
Consequently, it is unlikely that environmental contamination due to washing operations exists

at the site (EBASCO 1992).

6.1.2 Surface Water and Groundwater

The general direction of surface drainage for the English Village area is to the northeast, toward
Skull Creek, with northward drainage in Skull Valley toward the center of the Great Salt Lake
Desert (Figure 2.1-5). Surface drainage in the area immediately surrounding SWMU 170 is likely
influenced by manmade ditches that parallel Stark Road (DPG 1984b).

No groundwater monitoring wells have been installed at SWMU 170. Monitoring wells installed
at Corrective Action SWMU's 44/68 and 69, located approximately 0.5 miles southwest of SWMU
170, encountered groundwater at depths between 80 ft and 85 ft (Parsons ES 1995). The five
water supply wells in the English Village area (wells 6, 18, 19, 20, and 26) encountered fresh
water in gravel deposits at depths of 80 ft to 200 ft. Groundwater beneath the English Village
area occurs at depths of approximately 80 ft under unconfined conditions (USAEHA 1987). The
groundwater is a part of the Skull Valley aquifer system and generally flows toward the axis of

6-5
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the valley. However, this flow pattern may be altered in the English Village area due to pumping
of water supply wells (EBASCO 1990).

6.1.3 Maximum Extent of Operations
Neither hazardous nor other solid waste has been handled or disposed of at SWMU 170.

Therefore, a survey plat of SWMU 170 is not required.

6.1.4 Nature and Extent of Contamination

6.1.4.1 Material Sampling Results

This section presents the results of material and soil sampling at SWMU 170. The sampling
program was designed to meet the Army’s objective of protecting human health and the

environment during continued military use of the area.

Because of the design of the drain at SWMU 170, no samples of solid or liquid waste were
collected and analyzed. However, a sample of ceramic tile from the drain system was analyzed
for RCRA characteristics using toxicity characteristic leaching procedure methods. Data validation
indicated all results are acceptable and 100 percent complete. Although arsenic, barium, and
chloroform were detected in the sample, the concentrations were well below regulatory limits.
The pipe is not a characteristic hazardous waste based on analysis for toxicity, ignitability, or

corrosivity. Results of the material sample analysis are summarized in Table 6.1-1.

6.1.4.2 Soil Sampling Results

Surficial and subsurface soil samples were collected from two surface soil locations and five soil
borings, including the background location, to characterize the nature and extent of soil
constituents at SWMU 170. Gravels, sand, and stone fill materials were encountered to a depth
of 2.5 ft south of the pad. The soil is probably fill or a mixture of fill and native soil here and
east of the pad. Silty clay native soil was encountered in SB04 southeast of the pad. Samples

were analyzed for metals, VOCs, SVOCs, PCBs, and pesticides.

6-6

DUG/ 7/09/ :
UG/0536 07/09/97 3:53 pm é" Recycled Paper




Table 6.1-1 Summary of SWMU 170 Material Sample Results Page 1 of 1
RCRA Analytical

Material Sample  Location Physical State Characteristic Results! Level!

MSo1 Sump Solid Waste Toxicity-As 130 ug/L 5,000 ug/L

(Clay Pipe) Toxicity-Ba 260 ug/L 100,000 ug/l

Toxicity-CHCL3 2.50 ug/L 6,000 ug/L
Ignitability >60°C <60°C
Corrosivity-pH 89 <2 or 2125

Notes:' Hazardous waste designations are based on criteria specified in 40 CFR 261 Subpart C. These criteria define
characteristics of ignitability (D0O01) as flashpoint <60° C; corrosivity (D002) as an aqueous sample with pH <2 or
212.3, or a liquid which corrodes steel at a rate > 6.35 mm/yr; reactivity (DO03) as cyanide > 250 mg/kg or sulfide
> 500 mg/kg; and toxicity (D004-43), for which regulatory levels and hazardous waste numbers are listed in Table
1 of Subpart C (Part 261.24). Some analytical results reflected in this table are total concentrations and regulatory
levels are based on results of toxicity characteristic leaching procedure. For solid materials, a comparison of analytical
results to regulatory levels can be made by dividing the total result by a factor of 20 (40 CFR 261, Appendix II).

Liquid results can be compared directly.
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Data validation resulted in the rejection of selenium results for one sample. No SWMU 170 soil
sample results were rejected because of contamination in the field or laboratory method blank.
The constituents detected in SWMU 170 surficial and subsurface soil samples are summarized
in Tables 6.1-2 and 6.1-3, respectively. Further discussion of the sampling results can be found
in Section 37.2 of the final Interim Report (EBASCO 1995a).

Six metals—chromium, lead, mercury, sodium, vanadium, and zinc—were detected at
concentrations slightly above background in SWMU 170 soil at two locations (Figure 6.1-4). The
results of a nonparametric ANOVA of the soil samples showed that the distributions of only three
of these metals (chromium, lead, and zinc) are significantly different from background at
SWMU 170 (Table 2.3-2). These inorganic constituents will persist in the soil, generally

adsorbing to the soil particles.

Five organic compounds—acetone, methylene chloride, PPDDT, toluene, and total xylenes—were
detected in soil samples at three locations near the concrete pad at SWMU 170 (Figure 6.1-5).
The detections of methylene chloride may be a result of using chlorinated water at the pad, as
it is formed during water chlorination (Micromedex 1996). The low concentrations o :oluene
and total xylenes are most likely a result of vehicle emissions from the trucks transpo.iing e
dumpsters to the cleaning pad. The low concentrations of PPDDT may be due to application of
pesticides around the SWMU, as it was usud until the early 1970s throughout English Village.
Two other compounds—endrin ketone and endosulfan sulfate—were tentatively identified using
the SVOC method, but were not confirmed using EPA Method 8080 for detection of pesticides;
therefore, these two detections were not considered valid or evaluated further. Except for
PPDDT, the organic constituents will not persist in the soil due to aerobic biodegradation and

short degradation half-lives. Further discussion of the fate and transport of these organic
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compounds and additional information on the degradation half-lives are provided in
Section 37.3.1 and Appendix M, Table M.1-1, respectively, of the final Interim Report
(EBASCO 1995a).

6.1.5 Maximum Waste Inventory
There is no potential for hazardous wastes, including residues, at SWMU 170 because the unit

is not known to have ever been used to treat, store, or dispose of hazardous wastes. The wastes
generated from the cleaning activities are discharged directly to the sewer system. The current
cleaning operation at the unit, i.e., steam cleaning residential trash barrels and dumpsters is not
considered a hazardous waste treatment, storage, or disposal activity. This operation is expected

to continue into the foreseeable future.

A material sample and several soil samples were collected from the pipe and the areas around the
concrete pad, respectively, to identify any contamination at the unit. The material sample was
analyzed for RCRA waste characteristics and the soil samples for VOC, SVOC, pesticide, and
metal analytes. As summarized in Section 6.1.4, no contaminated soil or residues are present that
can be related to operations at the SWMU. The material sample collected from the ceramic pipe
that drains the wastes generated from the steam cleaning operation at SWMU 170 did not show

any hazardous characteristics.

6.1.6 Baseline Human Health Risk Assessment

This section presents the results of the baseline human health risk assessment developed for
SWMU 170. The analysis is based on the soil analytical results presented in Section 6.1.4 and
was developed using the risk assessment approach described in Section 2.5. It presents a

conservative evaluation of potential human health risks associated with a hypothetical residential

use of SWMU 170.
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6.1.6.1 Identification of COPCs

As discussed in the preceding sections, the results of soil sampling do not indicate any significant
contamination resulting from washing operations conducted at the site. Concentrations of metals
are generally comparable to background. The ANOVA comparison identified three metals,
however, that have concentration data sets that are significantly different from the background

concentration data set. Zinc was eliminated because it is considered an essential nutrient, there
is no historical use of zinc at this SWMU, and all zir:~ detections were well below the residential
use RBSL. Lead was not evaluated because the maximum detection of lead, 29 pg/g, is well
below the interim soil lead level set by the EPA. Chromium was also excluded from further
evaluation, because there is no expected historical use of chromium at this SWMU, and the
maximum detected concentration (27 pg/g) is well below its residential-use RBSL (390 ug/g).
Four VOCs were detected at very low concentrations. PPDDT was detected in two surficial soil
samples collected near the concrete pad during Mobilization 1. Its presence in these samples

could be attributable to previous application of pesticides throughout English Village.

Using the selection criteria defined in Section 2.5 and Figure 2.5-2, the following five
constituents were selected as soil COPCs for SWMU 170 (Table 6.1-4):

* Acetone
« PPDDT
* Methylene chloride
* Toluene

*  Xylenes

Toxicity profiles for these COPCs are provided in Appendix B.3.
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6.1.6.2 Analysi
As described in Section 2.5, the risk assessments for the Module 2 SWMUSs were developed using
a streamlined approach (Figure 2.5-1). The initial assessment involved deriving RBSLs for a

conservative residential land-use scenario using the current RME and toxicological parameters
required by UAC 315-101 or recommended by EPA guidance (Table 2.5-1). This scenario
assumes unrestricted land use and represents the most conservative analysis of potential soil
exposures for the Module 2 SWMUs. Consequently, if cancer risks and HIs calculated using the
residential land-use RBSLs are below target risk criteria (i.e., a cancer risk of 10 and an HI

of 1.0), then further risk evaluation is not warranted (Figure 2.5-1).

For current site conditions, exposure «-g., by a site worker) is expected to be negligible
given that the SWMU is paved and most ot the surrounding area is covered with gravel. Future
residential use of the SWMU and surrounding area is possible. However, its small size
(approximately 500 square feet) probably does not :onstirne a reasonable area over which to
average human exposures. Consequently, the residential 'and-usc analysis applied in the

SWMU 170 baseline risk assessment is considered conservative.

6.1.6.3 Risk Characterization

Table 6.1-5 summarizes the results of the risk assessment developed for future exposures to
SWMU 170 surface and subsurface soil under a hypothetical residential land-use scenario.
Cancer risks and noncancer Hls presented in this table were caiculated using the RBSLs listed
in Table 2.5-2 in accordance with the methods, equations, and assumptions outlined in Section 2.5
and Appendix B.1. The total cancer risk and HI calculated for the conservative SWMU 170 risk
evaluation are 1.5 x 10 and 5.2 x 10, respectively. Both values are within state of Utah criteria

for risk-based closure (cancer risk of 10 and HI of 1.0).
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6.1.6.4 Summary
The results of the human health risk assessment indicate that the risks posed to human receptors

at SWMU 170 are negligible for hypothetical residential land uses. Risks associated with current
site conditions (corresponding to less frequent human exposures) or a future industrial land-use
scenario would be lower than those estimated for residential uses (Table 6.1-5), and therefore
were not calculated. Based on state of Utah guidelines and the decision framework illustrated
in Figure 2.5-1, these findings qualify this unit for risk-based closure.

6.1.7 Ecological Risk Assessment
6.1.7.1 Ecological Conditions

The habitat surrounding SWMU 170 is characterized as a developed area composed mostly of
ornamental trees and mowed lawns. The habitat alteration in the English Village area is
extensive, non-native, and covers many acres. These changes include the planting of exotic
grasses for lawns and the nearby golf course, as well as the planting of trees and ornamental
shrubs in English Village. The area directly south consists of bare ground and thick sagebrush

and annual grassland vegetation.

6.1.7.2  Evaluation of Detected Chemicals

Twenty-one chemicals, 18 inorganic and 3 organic, were detected in surficial soil samples at
SWMU 170 (Table 2.6-7). Chromium, lead, and zinc were above background levels according
to the ANOVA comparison. HQs were computed for the entire list of detected chemicals when
toxicological data were available and HQs representing total and incremental risk were evaluated.
Screening-level mammalian toxicological data were not available for calcium, cobalt, iron,
magnesium, potassium, and sodium. Screening-level avian toxicological data were not available
for acetone, beryllium, calcium, cobalt, iron, magnesium, potassium, sodium, toluene, and xylene.
However, almost all of the inorganic chemicals are considered to be essential nutrients and are
only toxic at very high concentrations. In addition, a conservative BAF derived from mink liver

(Wren et al., 1987) was applied to the preliminary HQ (0.004) for mercury for deer mouse to
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account for its potentially bioaccumulative properties, even though the maximum detected
concentration of mercury (0.063 pg/g) was below the background concentration (0.073 pg/g).
The final mercury HQ of 0.1 is based on the total risk from mercury to the deer mouse
(Table 2.6-7). Although it is recognized that some forms of mercury may bioaccumulate under
certain conditions, an avian BAF was not found in the literature that could be applied in a

conservative fashion.

6.1.7.3 Evaluation of Site-Specific Information and Remedial Recommendation
The preliminary assessment for SWMU 170 showed that potential total risks were only from
- naturally occurring trace metals. In many instances, the ANOVA showed that these metals were
detected at concentrations consistent with background concentrations, and the maximum detected
concentrations were less than the background UTLs for those metals. This comparison
demonstrates that judgments on adverse impacts to receptors, and the remedial actions necessary
to mitigate these perceived impacts, should be based on the increment of risk associated with
concentrations above background. Additionally, because the computation of HQs in the
preliminary ecological risk assessment uses many conservative assumptions (Section 2.6.2.3) to
prevent the underestimation of potential risks, the true incremental risk estimates may actually
be less than unity, indicating that there is negligible risk at this SWMU to the deer mouse and

the horned lark and, by proxy through their conservative use, other receptors.

This SWMU is located in English Village, which is mostly paved or developed with little native
habitat remaining. Also, this area supports a high level of human activity. Due to the absence
of suitable habitat within the SWMU itself, it is not likely the deer moﬁse or horned lark would
be exposed to the suspected contamination. As long as this SWMU remains in use, exposure to
soil contaminants is not likely to occur. Therefore, although HQs were calculated as a measure
of potential risk if wildlife exposure were to occur, it is recommended that no corrective action
related to suspected chemical contamination be performed at SWMU 170 based on these risk

results.
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6.1.7.4 Ecological Risk Results for the Deer Mouse
Based only on interpretation of the HQ values previously described (Section 2.6.2.3), several

detected metals would be predicted to cause risk at some level (Table 2.6-7). The computed HQ
representing total potential risk from aluminum (736) would indicate likely risk. Several other
chemicals (barium, 27; vanadium, 15) would indicate some potential total risk based on their
predicted HQs, and negligible total risk was estimated for arsenic (HQ = 10). However, based
on the ANOVA comparison, only chromium, lead, and zinc concentrations were above
background concentrations and the HQs for these three metals were less than 1 so there are no
incremental risks. Thus, a relatively small percentage of the total potential risk may be due to

anthropogenic sources.

6.1.7.5 Ecological Risk Results for the Horned Lark

Based only on the interpretation of HQ values previously described (Section 2.6.2.3), several
detected metals would be predicted to cause risk at some level (Table 2.6-8). The computed HQ
representing potential total risk from aluminum (20) and mercury (53) would indicate some
potential risk. Several other chemicals (barium, 4; chromium, 7; lead, 6; vanadium, 1; and
zinc, 1) would represent a negligible level of potential total risk. However, the maximum soil
concentrations detected for aluminum, barium, and mercury were lower than the background soil
concentrations, and the ANOVA comparison showed these metals were detected at concentrations
that are consistent with background concentrations. Thus, the potential total risk for these metals
is attributable entirely to background concentrations. Additionally, background concentrations
of chromium and zinc nearly approximate the maximum detected concentrations. Therefore, a

relatively small percentage of the potential total risk may be due to anthropogenic sources.

If the background concentration is subtracted from the maximum concentration and that value
used to compute an HQ, then the HQ represents the incremental risk to the receptor from levels

of suspected inorganic contamination above naturally occurring levels. An examination follows

6-20

DUG/0536 07/15/97 1:06 pm ‘0" Recycled Paer




of those metals with concentrationed data sets above the background concentration data set

according to the ANOVA comparison.

An HQ of 7 was calculated from the maximum detected chromium concentration. The chromium
background soil concentration (17 ug/g) is equal to 63 percent of the maximum detected soil
concentration (27 pg/g). Incremental risk, thus, represents an HQ of 3 to the horned lark from

chromium (i.e., 7 minus 63 percent equals 3).

An HQ of 6 was calculated from the maximum detected lead concentration. The lead background
soil concentration (14 pg/g) is equal to 48 percent of the maximum detected soil concentration

(29 pg/g). Incremental risk represents an HQ of 3 to the horned lark from lead.

An HQ of 1 was calculated from the maximum detected zinc concentration. The zinc background
soil concentration (59 ug/g) is equal to 79 percent of the maximum detected soil concentration

(75 pg/g). Incremental risk represents an HQ of less than 1 to the horned lark from zinc.

Because the maximum detected concentrations nearly approximate the background concentrations
of these metals, the predicted incremental HQs are much smaller than the total risk HQs. The
incremental risk estimates are more likely to better approximate the actual adverse impacts, if

any, to be experienced by the horned lark population.

6.2 CLOSURE PERFORMANCE STANDARD

This closure plan is designed to provide for closure of SWMU 170 in a manner that will
(1) protect human health and the quality of the environment; (2) control, minimize, or eliminate
the escape of hazardous constituents to soil, surface water, groundwater, or the atmosphere during
and after closure; and (3) minimize the need for further maintenance at the SWMU. These
objectives are consistent with the requirements of UAC R315-101 that contain the following

corrective action decision-making criteria to be used at DPG:
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¢ Clean closure is allowed if the noncancer HI is less than 1.0 and the excess cancer risk
is less than 1 x 10 for residential use.

« Site controls (or optional corrective action) are required if the excess cancer risk is greater
than 1 x 10* for residential use and less than 1 x 10 for actual use and the noncancer
HI is less than 1.0 for both residential and actual uses.

+ Corrective action is required if the cancer risk is greater than 1 x 10* or the
noncarcinogenic HI is greater than 1.0 for actual use.

There are no administrative rules requiring corrective action based on the results of the ecological

risk assessment. Therefore, these risk results are evaluated subjectively.

In addition to the risk assessment results, the contamination assessment of the SWMU was
evaluated with respect to the principle of nondegradation of the environment as required in state
of UAC R315-101-3. This rule states that the unit is to be managed and closed in a way that the
levels of contamination in groundwater, surface water, soil, and air will not increase after site

management begins (during closure and post-closure care of the unit).

6.3 CLOSURE ACTIVITIES

Table 6.3-1 summarizes the risk assessment results and corrective action recommendations for
closure of SWMU 170. The risk assessment resulis indicated that insignificant human health
risks are associated with potential exposure to soil. Under a hypothetical residential land-use
scenario, the total cancer risk is 1.5 x 10" and the HI is 5.2 x 10™*. These results indicate the
SWMU qualifies for risk-based closure. The results of the preliminary ecological risk assessment
showed that the predicted incremental HQs are less than 10 for each COPC and receptor and that
there is a lack of suitable habitat at this SWMU. Additionally, this SWMU is in a developed area

and is under continual and current use by the Army.

Considering these risk assessment results, and since there is no hazardous waste at the unit, no
UXO or other explosive hazard, and no contamination that could result in further degradation of
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Table 6.3-1 » Corrective Action Recommendations for SWMU 170 Page 1 of 1

Deer Mouse None Yes No Action

None Exm NA No Action

NA - Not applicable DPG Mod2 Rev 7.8.97 b

6-23 a Recycied Paper




environmental media, corrective action is not required at SWMU 170. Furthermore, since there .
is no planned future use of the SWMU, to manage hazardous waste, no closure activities are

required; therefore, no schedule of closure activities or certification of closure is required.

6.4 POST-CLOSURE PLAN
Because no hazardous waste will remain in SWMU 170 when it is closed, submission of a post-

closure plan is not required.

6.5 PERMIT MODIFICATION

After the public comment period ends and the Closure Plan for SWMU 170 is approved, this
SWMU will be deieted from Part A and from Tables 1 and 2 in Module IV of the DPG permit.
Deletion of this unit from the permit is considered a Class 3 permit modification and may be

deferred until the Phase II RFI is complete.
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7.0 CONCIL.USIONS
7.1 SWMU 20—CAMELS BACK RIDGE LANDFILL

SWMU 20, which is located on the northwest side of Camels Back Ridge, consists of two low
ridges and adjacent shallow trenches (west area or SWMU 20-1) and one small pit with an
adjacent mound (east area or SWMU 20-2). The trenches and pit were originally believed to have
been used for disposal of solid or hazardous wastes. However, further research showed that the
two trenches were used only to bury instrumentation cables for the adjacent Explosive Test Shield
Facility, and the small pit was an exploratory excavation for borrow gravel. No solid or

hazardous waste was disposed in any of these features.

Nineteen soil samples collected from SWMU 20 contained six metals above background and three
detected organic compounds, including toluene, methylene chloride, and IMPA at low
concentrations. Of the six metals above background, none were retained as COPCs. The
preliminary ecological risk assessment evaluated all detected chemicals at SWMU 20. The
contamination assessment and risk assessment evaluating these COPCs resulted in the following
conclusions:

* Human health risks qualify the SWMU for risk-based closure.

* A preliminary ecological risk assessment predicted negiigible incremental risk associated
with potential exposure of ecological receptors to SWMU contaminants.

— Potential incremental risk from barium to the deer mouse was identified.
— No significant incremental risk to the horned lark was identified.
— This SWMU is currently inactive, does not serve as a wildlife attractant, and occupies
a relatively small area within an otherwise intact and healthy community of
greasewood and sagebrush.
» No contamination was detected that could be a source of environmental degradation.

» No hazardous wastes or explosive ordnance are stored at the unit.

* No continuing or future waste management use of the unit is planned.
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No closure activities, closure schedule, closure certification, or post-closure care or monitoring
are required at this unit. SWMU 20 should be considered closed upon approval of this closure
plan module by UDEQ, Division of Solid and Hazardous Waste.

7.2 SWMU 164—AVERY WASH RACK NO. 1

This wash rack, which is located in the north-central part of Avery, was used during the 1980s
for cleaning uncontaminated vehicles using water. The SWMU 164 wash rack is constructed of
metal landing mat and railroad rails and is surrounded by gravel. Any contaminant releases at this

SWMU would be limited to traces of vehicle fluids or lubricants.

Seven soil samples collected from this SWMU contained nine metals above background and six
detected organic compounds, including toluene, xylenes, acetone, phthalates, methylene chloride,
and TPHC at low concentrations. Of the nine metals above background, none were retained as
COPCs. The ecological risk assessment evaluated all detected chemicals at this SWMU. The
ecological risk assessment evaluated all detected chemicals at this SWMU. The contamination
assessment and risk assessment evaluating these COPCs resulted in the following conclusions:

* Human health risks qualify the SWMU for risk-based closure.

» A preliminary ecological risk assessment showed no significant incremental risk to

wildlife from SWMU contaminants because incremental risk calculations were low, and
exposure of wildlife is unlikely.

~ No significant incremental risk to the deer mouse was identified.

- Potential incremental risk from chromium, lead, and zinc to the horned lark was
identified.

~ Receptor use of this SWMU is expected to be highly unlikely due to this nearly
complete absence of any vegetation.

¢ No contamination was detected that could be a source of significant environmental
degradation.

e No hazardous wastes or explosive ordnance are stored at the unit.
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» Although the general area of this SWMU is in use for industrial purposes, there is no
current plan for managing solid or hazardous waste at SWMU 164.

No closure activities, closure schedule, closure certification, or post-closure care or monitoring
are required at this unit. SWMU 164 should be considered closed upon approval of this closure
plan module by UDEQ, Division of Solid and Hazardous Waste.

7.3 SWMU 166—AVERY WASH RACK NO. 3

SWMU 166, which is located in the southeastern corner of Avery, consists of a wash rack that
was used in the 1950s to clean small railcars involved in an irradiated-food preservation project.
The unit consists of a concrete pad with a central sump that are both surrounded by a 4 ft
concrete wall. The washwater drained from the sump to an underground pump room that is part
of the SWMU, and was then pumped to wastewater retention tanks beneath Building 1002 to the
south. Because the railcars were washed both before and after each use, any contaminant releases
from this SWMU would be limited to traces of railcar lubricants in soapy washwater. This unit

was later used to store containers of petroleum, oil, and lubricants for other heavy equipment.

Four soil samples collected from this SWMU contained eight metals above background and five
detected organic compounds, including acetone, methylene chloride, toluene, xylenes, and TPHC.
Of the eight metals above background, none was retained as a COPC. The ecological risk
assessment evaluated all detected chemicals at this SWMU. A contamination assessment and risk
assessment evaluating these COPCs resulted in the following conclusions:

» The noncancer hazards for residential use was below 1.0.

» A preliminary ecological risk assessment showed no significant incremental risk to

wildlife from SWMU contaminants because incremental risk calculations were low, and
exposure of wildlife is unlikely.

— No incremental risk to the deer mouse or the horned lark was identified.

— Receptor use of this SWMU is expected to be highly unlikely due to the nearly
complete absence of any vegetation.
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* No contamination was detected that could be a source of significant environmental

degradation.
* No hazardous wastes or explosive ordnance are stored at the unit.

* Although the general area surrounding SWMU 166 is in use for industrial purposes, there
is no current plan for managing solid or hazardous waste at the unit.

No closure activities, closure schedule, closure certification, or post-closure care or monitoring
are required at this unit. Deed restrictions will be implemented to prevent residential use.
SWMU 166 should be considered closed upon approval of this closure plan module by UDEQ,

Division of Solid and Hazardous Waste.

7.4 SWMU 170—ENGLISH VILLAGE STEAM CLEANING AREA

SWMU 170, located in the southwestern part of English Village, consists of a sloped concrete
pad that was previously used to clean uncontaminated vehicles and is currently used to clean
dumpsters from the English Village residential area. The concrete pad supports a steel frame
used to hold the dumpsters during cleaning and slopes toward a sump at the east end of the pad,
which then discharges to the sanitary sewer system. Any contaminant releases at this SWMU
would be limited to traces of organic and inorganic compounds commonly found in household

trash.

Six soil samples collected from this SWMU contained five metals above background and five
detected organic compounds, including acetone, methylene chloride, PPDDT, toluene, and
xylenes, at low concentrations. Of the five metals above background, none were retained as
COPCs. The ecological risk assessment evaluated all detected chemicals at this SWMU.
A contamination assessment and risk assessment evaluating these COPCs resulted in the following
conclusions:

* Human health risks qualify SWMU 170 for risk-based closure.
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» A preliminary ecological risk assessment showed a low level of potential risk to wildlife.

— There is no incremental risk to the deer mouse and there is incremental risk to the
horned lark from chromium and lead.

— Due to the developed nature of this SWMU, receptor use is considered to be highly
unlikely.

* No contamination was detected that could be a source of significant environmental
degradation.

* No hazardous wastes or explosive ordnance are stored at the unit.

* Although the unit will continue to be used as long as there is a residentia. mmunity at
English Village and the surrounding area is in use for industrial purposes, there is no plan
to manage hazardous waste at SWMU 170 now or in the future. ’

No closure activities, closure schedule, closure certification, or post-closure care or monitoring
is required at the unit. These results indicate that SWMU 170 should be considered closed upon
approval of this closure plan module by UDEQ, Division of Solid and Hazardous Waste.
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APPENDIX A
STATISTICAL ANALYSIS OF SOIL GEOCHEMISTRY

Al BACKGROUND DATASET PREPARATION

The background dataset used for the evaluation of SWMU-specific contamination was
prepared carefully to ensure that the dataset is truly representative of background
conditions. The data set was prepared in the following step:.

1. All available data for background samples collected at DPG from the
Consent Order and Corrective Action programs were combined.

2. Data for samples collected at depths greater than 20 feet (ft) were deleted
(Section A.1.1).

3. Using a nonparametric ANOVA, the surface soil and subsurface soil
datasets for each metal were compared to ensure they were not
statistically different and then the data from all depth intervals were
combined into one dataset (Section A.2.1)

4. Statistical outliers were removed (Section A.1.2).

5. All results for samples with at least one detection of an organic
compound were deleted (Section A.1.3).

6. Spatial trends across DPG in the data were evaluated (Section A.1.4).

A.1.1 Samples Collected at Depths Greater Than 20 Feet

Background samples were collected to a maximum depth of 87 ft at Corrective Action
SWMUs. Since a depth of 20 ft corresponds to likely remedial excavation depth and
maximum exposure depth for ecological receptors, the 10 background samples collected
more than 20 ft below ground surface were eliminated from consideration so that the final
background dataset would not be biased by samples from lower stratigraphic units. Table

A-1 presents the analytical data for constituents detected in these samples.

A.1.2 Qutlier Testing

The background data for each metal were tested for upper extreme outliers in order to
identify and then eliminate anomalous high measurements. Elimination of these upper

extreme outliers resulted in a lower (more conservative) upper tolerance limit (UTL)
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The evaluation of statistical outliers in the background dataset was quantitative. Using
guidance provided by Gilbert (1987) and the EPA in Statistical Analysis of Ground-
Water Monitoring Data at RCRA Facilities (EPA 1992) the maximum detection of each
metal was tested as a function of the size of the population, arithmetic mean, and standard
deviation of the appropriate dataset. The outlier evaluation assumes that the values,
excluding the outlier, were normally distributed. EPA guidance (1989, Section 6.2) states
that “since lognormally distributed measurements often contain one or more values that
appear high relative to the rest, it is recommended that the outlier test be run on the
logarithms of the data instead of the original observations.” For the purpose of the outlier
test, the background dataset was assumed to be lognormally distributed, and the outlier

test is performed according to the aforementioned EPA guidance.

For the calculation of mean and standard deviation of natural logarithm of values in the
dataset, a value of one-half the method detection limit (MDL) was substituted in to the
dataset for all nondetections. The following calculation was completed for each metal in

order to determine the potential (T,) of the maximum detection as an outlier:

oK X

- X wj

s

where:
T, = Outlier statistic
n = Number of data points in the dataset
X max = Natural logarithm of the maximum detected value
X mean Mean of the natural logarithm of values in the

dataset
Standard deviation of the natural logarithm of values in
the dataset

)
i

The resulting statistical T, values are then compared to a critical value designated lambda
(L). Lambda is determined as a function of probability, P (95%), and sample population

size, n. To determine whether, or not , a concentration value is a statistical outlier is
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determined by comparing T, to L. Two cases exist when comparing the calculated (T,) to
the critical L statistic:

NT, <L

)T, >L

Final results that fall into category 2 indicate that the concentration value is a statistical

outlier.

If professional judgement found it necessary to conduct further outlier tests on the
second highest value for each metal, where the maximum value was considered an

outlier, these values were also tested.

Based on the final results of the outlier test, five data points can be considered statistical
outliers. These statistical outliers are presented in Table A-2. Arsenic, iron, and
vanadium in a sample collected at 9 ft from site EGL075SB04 were determined to be
statistical outliers. Cobalt and manganese in a sample collected from 5 ft at site
BKR999SB03 were also determined to be statistical outliers. The five records for these
outliers will be removed from the final database prior to calculating background values.

Data for other inorganic analytes in that sample were not deleted from the dataset.

The background data was also plotted on a DPG base-wide map and evaluated for spatial
trends as presented in Plate A-1. Although the elevated levels of lead at SWMUs 2, 7,
and 9 are not all statistical outliers, the data indicate a trend for this metal in the vicinity
of Granite Peak. Therefore, where lead concentrations in samples from SWMUs 2, 7, and
9 exceed the lead background value, they will be compared to the higher lead levels in the

six background samples from this part of DPG.

A.1.3 Detections of Organic Analytes in Background Samples

The presence of organic analytes in background samples indicates a potential for
nonbackground conditions due to SWMU activities. Individual samples were deleted

L g )
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from the background dataset if at least one organic analyte was detected. Table A-3 ‘

presents a list of organic analytes that were detected in background samples.

A.1.4 Evaluation of Site-Wide Soil Geochemistry

All trace metal background levels (except for lead) were calculated installation-wide
instead of separately for each soil type. The calculation of these values installation-wide
involved combining all of the data into one dataset as stated in Section A.1. Justification
of this procedure is illustrated below by breaking down this dataset by soil type for each
of five metals that are important contributors to risk at the Consent Order units—arsenic,

beryllium, lead, manganese, and thallium.

Objective

The purpose of the background dataset is to provide a basis for comparison with SWMU

sample data. If trace metal concentrations measured in SWMU sample data are

significantly elevated above levels measured in the background samples, then
contamination may be indicated. However, the comparison of the SWMU and .
background datasets must be done with careful consideration of other site conditions that

can render the comparison problematic, especially if background data are subdivided by

soil type designations assigned on the basis of soil characteristics other than, and

potentially unrelated to, geochemistry. Examples of these site conditions are:

o Soil type maps are typically used for planning agricultural land use. The
mapped soil units do not delineate a homogeneous soil condition across the
mapping unit; therefore, the soil type codes may not be accurate for an
individual sample in either the SWMU or background dataset.

e An area mapped as a single soil type may contain soils with a variety of
.geologic parent materials with different geochemical compositions, as the
maps were prepared at a subregional level of detail.

e The presence of active eolian dunes at DPG shows that in places the surface
soil is transient and may not reflect the underlying soil type or map

designation. .
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e Many of the Consent Order SWMUs where data were collected for
comparison to background are constructed in built-up areas that are composed
either of extensively disturbed soils from the local area or fill brought from
other areas of potentially different soil types.

e These considerations lead to uncertainty in the comparison of SWMU data to
the background dataset, particularly if the data were subdivided; therefore, the
comparison should be viewed as a screening process that requires subjective
evaluation and cannot be used as an absolute determination of the presence or
absence of contamination

Approach

Two types of soil mapping information are available for DPG. The first is illustrated in
Section 1, Figure 1.1-4, and consists of a map based on the depositional environments of
the unconsolidated surficial geologic materials across the installation. This information is
taken from the DPG Master Plan Basic Information Maps. The second type of
information is more detailed soil type mapping performed by the US Department of
Agriculture, Natural Resources Conservation Service (formerly the Soil Conservation
Service). The following evaluation of trace metal geochemistry with respect to soil type

begins with this more detailed soil type delineation.

NRCS Soil Types

To assign soil type designations to each sample in the background geochemistry database,
the sample locations were transferred onto copies of aerial photographs obtained from the
NRCS in Salt Lake City. These photographs have been interpreted and marked with soil
type designations by the NRCS. Table A-4 shows the name of each soil type in which a
Consent Order unit or background sample is located, as well as the number of
background samples in the dataset that fell in each soil type area. Mapping was not
available for the areas around SWMUs 42, 43, 130, and 190. These samples were coded
"Y,”" for unknown. After the samples were assigned to a soil type, they were subdivided
by soil type for evaluation. These data were then displayed in "box and whisker" plots

(Figures A-1 through A-5).
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In general, the whiskers, or vertical lines in these plots, show the range of values in each
subdivided dataset. Outliers are shown as single points or small boxes beyond the length
of the lines. The boxes show the range of values between the 25th and 75th percentile,
and the horizontal line within each box shows the mean value. For purposes of evaluating
trace metal concentrations at waste management units to background geochemistry, the
most important information provided by the plots is probably the 75th percentile and
maximum values. These results were evaluated subjectively by inspection and compared
to the UTLs calculated on the combined dataset and presented previously in the closure
plans. Emphasis is placed on diagrams for soil types in which more samples were
collected, as the range of values detected appears to be related in part to the number of
samples analyzed. All concentrations in this discussion and illustrated in the diagrams are

in units of pg/g.

Arsenic. The 75th percentile values for most soil types are between 9 and 11. Exceptions
include soil types 27 and 69, in which only 5 and 3 samples were collected respectively,
and 42, which had a lower 75th percentile, but also some values above 20 and at 58.
Therefore, the UTL of 13 calculated for the complete dataset seems appropriate for all of

the soil types with significant numbers of samples.

Beryllium. Most of the 75th percentile and maximum values range from approximately
0.7 to 1.0. Most of the maximum values range from 0.8 and 1.1. This difference is not
considered significant, and the previously presented UTL of 1 is a reasonable

approximation of the maximum background concentration.

Lead. The 75th percentile values for datasets with more than 5 samples ranged from 8 to
12. The maximum concentrations ranged from 9 to 16, except in soil type 42, which was
lower overall, but had one sample concentration as high as 29. The UTL of 14 is a

reasonable approximation of the maximum background for these populations.
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Manganese. The 75th percentile values ranged widely from 250 to 420 in the larger
datasets, and the maximum concentrations ranged from 380 to 480 in most soil types,
with the highest value measured at 2,000 in one soil type. The approximation of 520 as a

background level is appropriate to this wide range in values.

Thallium. Of the five metals, thallium concentrations seemed to vary the most between
soil types, but this is attributed to the relatively low number of thallium detections
represented in the diagrams. Whereas the datasets for each of the other metals evaluated
included 80 to 86 samples, the thallium dataset includes only 39 samples and only 25
detections divided among the seven soil types and one unknown category. Therefore, this
diagram probably does not show meaningful information on the distribution of thallium
concentrations in the various soil types. However, the UTL of 35 compares reasonably

well with the maximum detected concentration of 46.

Generalized Source Areas

To ensure complete evaluation of the spatial variability related to soil type and underlying
sediment composition, the samples were also grouped according to the depositional
environments and source rock areas illustrated in Figure 1.1-4. Table A-5 shows the

geographic categories evaluated and number of samples in each category.
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Table A-5 Number of Background Samples by Geographic Location

Geographic Area Number of Samples
Baker 8

Camels Back Peak 3
Carr-Ditto 34

Central 14

English Village-Fries Park 19

North Granite Peak 6

South Granite Peak 4

North 2

Tower Grid 6

When the numbers of samples and detections in each category are considered as before,
the box and whisker plots for these additional dataset groupings (Figures A-6 through A-
11) also show uniformity of background trace metal concentrations among the different
lithic source areas and depositional environments. The only exception is lead at Granite
Peak. In Figure A-11, the Granite Peak samples are separated into north and south to
confirm that the samples near the northern, mineralized portion of this source area are
higher in lead than those to the south. Comparison of these lead diagrams shows the type
of distinction that can be interpreted as a clear indication of a different natural trace metal
geochemistry in this area, whereas no clear distinction of this type is seen in any of the
other diagrams representing more than five or six samples. This result confirms the
previous interpretation presented in the closure plan that only lead in SWMUss near the
northern part of Granite Peak should be evaluated against a local background level. All
other metals at all other SWMUSs should be evaluated against the combined background

dataset.

A2 STATISTICAL METHODOLOGY
Once the final background dataset was established, an approach for the statistical analysis
of the DPG dataset was developed to evaluate the following:

1. Comparison of the SWMU dataset against the background dataset as a
whole for each metal to identify contamination in the SWMU area.

2. Identification of relatively high measurements in the SWMU dataset that
could indicate hot spot contamination.
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For the first evaluation, an analysis of variance was used to compare SWMU and
background data populations. If the two datasets were shown not to be statistically
different (at a given level of confidence and power), then the results were interpreted to
show an absence of contamination at the SWMU. For the second type of evaluation, a
background UTL was calculated for each metal; and the SWMU measurements for each
metal were compared to the appropriate background UTL to identify potential hot spots
for subjective evaluation. The UTL was also used to evaluate the magnitude of detections
of metals identified by the ANOVA as potential SWMU contaminants. Specific

information on the methodology of the background

A.2.1 Nonparametric ANOVA -~ Wilcoxon Rank-Sum Test
The statistical methodology followed in performing the analysis of variance (ANOVA)
was also developed in accordance with guidance documents and is supported by the draft
ASTM standard entitled “Guide to the Comparison of Hazardous Waste Site and
Background Soil Data.” These guidance documents outline several criteria that must be
considered to select an appropriate ANOVA methodology. These criteria are used to
match specific dataset characteristics with appropriate statistical methodologies. For
parametric methods to be applicable, the background dataset and SWMU dataset must
have the same distribution for a given metal. EPA guidance (1992) lists the following
tests that must be satisfied by both datasets for parametric methods to be valid:

o Test for normality

e Test for lognormality

e Test for homogeneity of variances
The purpose of using a nonparametric ANOVA is to compare to separate data populations
and determine whether they are similar enough to be considered one population, or different
enough to be considered two distinct populations. If the populations are determined to be
different, an additional comparison is completed to determine their relative ranks. First, a
comparison was done for metals in the surface and subsurface background soil datasets.

This ANOVA was used to evaluate surface and subsurface background data to determine
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whether the surface and subsurface metals concentrations were similar enough to
combine into one dataset or if they were different enough to warrant separate evaluations.
A second comparison was completed to determine the potential for contamination using
site-specific SWMU data and the final background dataset by comparing the datasets and
their relative ranks.

The nonparametric ANOVA is appropriate when the distribution of data cannot be verified
(for example, data are not of normal distribution or have significantly different group
variances) (Larsen and Marx 1990). Thus, if the sample size is sufficient, a nonparametric
ANOVA can be used in any case where a parametric ANOVA is used (EPA 1989, 1992).
In addition, each dataset must contain fewer than 15 percent nondetections. Table A-6
shows how the datasets for metals detected at each of the Modules 2 and 3 SWMUs
compared to these criteria. The third column in Table A-6 shows which datasets contain
more than 15 percent nondetections; for these datasets, nonparametric methods are
recommended (EPA 1992, Section 3.2). The fourth column shows the datasets identified
as non-normal by the coefficient of variance. Additional testing of the dataset
distributions would probably show that several additional datasets are non-normal, as
well. Nonparametric methods are recommended to evaluate non-normal datasets (EPA
1989, section 5.2; EPA 1996, Section 3.3.1.1). The fifth column shows the results of
testing the SWMU and background datasets for homogeneity of variances. Where

homogeneity of variances is not demonstrated, nonparametric methods are recommended.

Table A-6 shows that at least 529 of the 819 datasets evaluated in this way (or at least 65
percent) should be evaluated using nonparametric methods. Additional distribution
testing would probably show that nonparametric methods would be preferred for use in
evaluating many of the remaining 290 datasets. For this reason, nonparametric methods
have been selected for consistent use in comparing the SWMU and background datasets.
These methods are better suited to evaluating more than half of the SWMU datasets and
can be used with no significant reduction in the power that would have resulted if

parametric methods had been appropriate instead.
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Concept of Power in a Nonparametric Test
The concepts of confidence and power, and the ability to detect a type I and type Il error,
respectively, apply to both parametric tests and nonparametric tests.

Technically, power refers to the probability that a statistical testing procedure will
register and identify evidence of contamination when it exists. The power of any
statistical test depends on several factors (such as number of samples) that vary with each
metal; and the power is not a single number, but rather a function of the level of
contamination actually present (EPA 1992, Section 5.1, p. 64). However, in the 1992
guidance, EPA compared the powers of both parametric and nonparametric procedures in
general by evaluating the relative efficiency. The efficiency of the nonparametric
procedure is 95 percent if the data are really normal, and can be much larger than 100
percent of the efficiency of a parametric method in other non-normal cases. This means
that in the worst case, when a nonparametric method is used only 5 percent efficiency is
lost, but if the data include greater than 15 percent nondetections or data are not normal,

the power of the nonparametric method is much greater.

After this comparison, the EPA guidance restates that the nonparametric tests such as the
Wilcoxon Rank-Sum test and the Kruskal-Wallis test, such as was used for the
groundwater evaluation in the Corrective Action program, is reasonably powerful for
detecting concentration differences and can be used even when the data are normally
distributed. When data are not normal, parametric tests tend to be more powerful for

detecting differences than the usual parametric approach (EPA 1992, Section 3.1, p. 42).

The power of any testing method can be increased by relaxing the false positive rate
requirement (alpha). EPA emphasized that the alpha be at least 1 percent. The rationale
for this minimum requirement is motivated by statistical power. The guidance states a
minimum level of acceptable power cannot be specified within the regulations because to

do so would require specification of a minimum difference of environmental concern
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between the null and alternative hypotheses. Limited current knowledge about health
and/or environmental effects associated with incremental changes in concentration levels
constituents greatly complicates this task. Therefore, minimum false positive rates (alpha)
were adopted by EPA to ensure fair power for some statistical procedures until more

specific guidance could be recommended (EPA 1992, Section 5.1, p. 63).

However, to limit Type 11 error, the probability of Type I error must increase. This
translates to the use of a higher alpha level. To balance the probabilities of the two types
of errors, an approximate S percent alpha level is suggested as the guidance standard
(EPA 1992, Section 5.1, p. 66). This recommended 5 percent alpha level was used in the

closure plan.

Statistical Computations

The Wilcoxon Rank-Sum test compares two data populations by calculating a Z-statistic for
each metal based on the sample size and the ranks of each concentration value within the
two populations. The procedures for performing the nonparametric Wilcoxon Rank-Sum

test are outlined below.

The first step in performing the Wilcoxon Rank-Sum test requires that the subsurface soil
data (sample size = n) and surface soil data (sample size = m) be combined and ranked from

one to N, where N = n + m. From this, the W-statistic is then calculated using the following

equation:
n n
W= ——(n+1
g2 re)
where:

w = Calculated W-statistic
n = Sample size of the subsurface soil dataset
G = Ranks of the two datasets

The rationale of this nonparametric procedure is that if the ranks of the subsurface soil

dataset are significantly greater, or significantly less, than the ranks of the subsurface soil
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dataset, the hypothesis of the two datasets being within the same population can be rejected.
Extremely large or small values of the W-statistic indicate a statistical difference in metals

concentrations for surface soil compared to subsurface soil.

Next, to find the critical value for W, a normal approximation to its distribution is assumed
under the null hypothesis of no statistical difference. The following equations are used to
calculate the standard deviation (Sy,) and the expected value (Ey,) of W:

mn

Ew‘_z_

’mn(N + l)
S”. = —.—_]_2___

Ey = expected value of W

standard deviation of W

m = sample size of the surface soil dataset

n = sample size of the subsurface soil dataset

N = sample size of the combined datasets (m + n)

where:

72}
=
|

From this, the approximate Z-score for the Wilcoxon Rank-Sum Test is calculated using the
following:
W-~Ey-05
Z= g__E_"___)
Sw
The factor of 0.5 in the numerator of the previous equation is a correction factor to account

for the assumption of normal distribution of the W-statistic (Larsen and Marx 1990).

Once the Z-statistic has been calculated it is compared to the upper and lower 0.025
percentile (P = 0.025) of the standard normal distribution (Larsen and Marx 1990). If the
calculated Z-lies outside of the limits of a 5 percent two-tailed probability (Z, and Zp ;) the
null hypothesis at the 5 percent significance is rejected, suggesting that there a statistical
difference between surface soil and subsurface soil metals concentrations for background

locations at DPG.
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Background Surface Soil Data vs. Background Subsurface Soil Data .
The results of the Wilcoxon Rank-Sum test can fall into one of three categories:

1) Z<Zgops 12025 = (Zp915)]
2) Zyors SZ<Zygys
3) Z>Zyg9s

The results that fall into the first and third categories indicate a significant statistical
difference exists between the surface soil and subsurface soil background datasets. Table

A-7 presents the results of comparing surface an subsurface soil background data.

SWMU-Specific Soil Data vs. Background Soil Data

When comparing SWMU-specific and background data in support of the contamination

assessment and selection of COCs for the human health and ecological risk assessments in

this report the upper limit for 5 percent one-tailed probability is evaluated. The ranks of

each population are compared; while the Z-statistic is compared to Z, os. The results can

fall into one of four categories: .

1) Z< Zcm, RankSWMU 2 Rankmkgmund, and P > 0.05
2) Z < Zcm, RankSWMU < Rankbackgmund, and P z 0.05
3) Z> Zcrita RankSWMU > Rankbackgmund, and P <0.05
4) z> Zcrih RankSWMU < Rankbackground’ and P <0.05

The results that fall into the third and fourth categories indicate a significant statistical
difference exists between the SWMU-specific and background datasets. Table A-8 presents
the results of comparing SWMU-specific and background data in support of the
contamination assessment and selection of COCs for the human health and ecological risk
assessments in this report. Table A-9 presents the definitions of statistical terms used in the

Wilcoxon Rank-Sum test.

A.2.2 Upper Tolerance Limits for Soil Background Values

For use as a comparative background value, the 95 percent UTL was calculated for each
metal in final background dataset. Tolerance limits define a range that contains at least a

specified percent of a population (%N) with a probability (level of confidence, .
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represented as p = 1 - P-value). In the case for determining background values the 95
percent tolerance interval is constructed to contain 95 percent (%N) of the distribution

with a probability of 95 percent (p).

Comparison of site metals concentrations in individual samples to the UTL is a one-sided
test, designed to indicate when site analytical data exceeding background may be
indicative of contamination. In contrast to the ANOVA and t-tests, the comparison to a
UTL is designed to evaluate individual sampling results, not to compare mean values of
site and background analytes. Comparison to the UTL is designed to detect "hot spots"

of one more site samples that exceed the likely range of background values.

The calculation of the 95 percent UTL was completed using the following formula

(Gilbert 1987):

95% UTL = meany,y + K;s

where:
meany gy = arithmetic mean from final background
dataset
K, = tolerance factor based on sample size n
(Appendix Table A-3; Gilbert 1987)
s = standard deviation

A UTL was calculated using a methodology appropriate for a normally distributed dataset
since this method also results in a lower (more conservative) UTL. The guidance cited
above indicates that an assumption can be made that the data are normally distributed
once the outlier is excluded. The underlying distributions for several metals in the
background data set were verified to meet this assumption.

The current approach to defining background values separates metals into three groups

based on the percent of nondetections:

[
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e Less than, or equal to, 50 percent nondetections
o Greater than 50 percent nondetections
e Few detections, equal to 99 percent nondetections

In the first case, a normal 95 percent UTL was calculated as background values for

analytes with less than, or equal to, 50 percent nondetections in the background data set.

In the second case, as the perceniage of nondetections increases to greater than 50
percent, the normal UTL is not an accurate measure of a 95 percent UTL for the
particular analyte in the background data set. In the second case, a nonparametric UTL
can be chosen for an analyte in the DPG background data set as the maximum value
(EPA 1992). Two metals including antimony and selenium would require the use of a

nonparametric UTL set at the maximum value in the dataset.

The third case exists for cadmium and mercury. These two metals were each detected in
one sample out of 86 and 84 total background samples, respectively. In this case the
nonparametric UTL should be used as in the second case, but should be equal to the
second largest value in the daia set. In the cases of cadmium and mercury, the second

largest value is the reporting limit (RL).

The statistical summary provided in Table A-10 presents the calculated background
values as normal UTLs. The alternative background values as nonparametric UTLs are
presented for the antimony and selenium as the maximum detected value. Analytes
cadmium and mercury with only 1 percent detections have background values designated
as the RL. The calculated background values presented in Table A-10 have been
compared to site-specific data to determine areas potentially impacted by site activities as

discussed in this report.

\
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Table A-1 Analyte Detections for Background Soil Samples Collected Deeper Than 20 Feet Page 1 of 3

Depth Analytical | Concentration Background
. Site ID @) Analyte Method (ug/® Area
[CRR999SBO1 53.0 AL 812 10600 Carr
CRR9995BO01 $3.0 B 1512 18.6 Carr
CRR999SBO1 53.0 BA 1812 829 Carr
[CRR999SBO1 530 CA 1812 43400 Carr
CRR999SBO01 53.0 CR 112 1.6 Carr
[CRR9995B01 53.0 cU Is12 467 Carr
CRR999SBO01 53.0 FE 1812 11400 Carr
[CRR999SBO1 53.0 K 1812 3890 Carr
CRR999SB01 53.0 MG 1512 9920 Carr
CRR999SBO1 53.0 MN IS12 114 Carr
CRR999SBO1 53.0 NA 1512 1170 Carr
CRR999SBO1 53.0 NI IS12 433 Canr
CRR999SBO1 53.0 PB D21 3.48 Carr
CRR999SBO1 53.0 TOC LKTC 5280 Carr
CRR999SBEO1 53.0 Y IS12 17.9 Carr
[CRRS99SBO1 53.0 ZN 1812 20.1 Carr
CRR999SB02 49.5 AL IS12 10100 Carr
CRR999SB02 495 B 1512 174 Carr
CRR999SB02 49.5 BA 1512 81.5 Carr
CRR9995B02 295 BE 1512 0.54 Carr
CRR999SBH02 495 CA 1512 42500 Carr
CRR999SB02 49.5 CR is12 10.2 Carr
CRR999SB02 495 cU 1512 5.51 Carr
CRR999SB02 495 FE 1812 10000 Carr
CRR999SB02 49.5 K 1S12 3390 Carr
CRR999SBO02 495 MG 1S12 6520 Carr
CRR999SR02 495 MN 7S12 164 Carr
CRR999SB02 49.5 NA 1512 928 Carr
CRR999SB02 495 NI 1812 5.78 Carr
CRR999SB02 495 PB D21 319 Carr
CRR999SB02 49.5 Y 1S12 17 Carr
CRR999SB02 49.5 ZN 7512 19.3 Carr
CRR999SB03 49.0 AL 1812 7530 Carr
CRR999SB03 495.0 B Is12 14.3 Carr
CRR999SB03 49.0 BA 1812 56.3 Carr
CRR999SB03 49.0 CA 1812 46200 Carr
CRR999SB03 49.0 CR 1512 7.32 Carr
CRR999SB03 49.0 DNBP LM25 3.6 Carr
CRR999SB03 49.0 FE 1512 8170 Carr
CRR939SB03 49.0 K IS12 2220 Carr
CRR999SB03 49.0 MG 1512 7500 Carr
CRR999SB03 49.0 MN 1512 97.8 Carr
CRR999SBO03 49.0 NA 1812 1180 Carr
CRR999SBO03 29.0 NI 3512 3.27 Carr
CRR9995503 45.0 PB D21 2.03 Carr
CRR999SB03 49.0 PHANTR LM25 0.13 Carr
CRR9995B03 49.0 TOC LKTC 3570 Carr
CRR999SBO03 49.0 Y 1812 15.8 Carr
CRR9995B03 49.0 ZN IS12 13.6 Carr
EGLO44MWO2 87.0 AL 1812 33300 English Village
EGL044MWO? 87.0 AS BY 9.02 English Village
EGL034MWO02 87.0 B 1812 50.1 English Village
EGLO44MWO02 87.0 BA 512 507 English Village
EGLO4MWO2 87.0 | BE 1812 i 4.35 | English Village
EGLO4AMWO02 | 87.0 CA 1812 ‘ 8490 |  English Village
EGLO4MWOZ | 87.0 co 1812 766 | English Village
. [EGL04AMWO2 . 87.0 | CR | Isi2 143 i English Village
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Table A-1 Analyte Detections for Background Soil Samples Collected Deeper Than 20 Feet

s———

Depth Analytical Concentration Background
Site ID ) Analyte Method (ug/® Area
[EGL0saMW02 §7.0 CU 1812 6.5 English Village
EGL044MW02 87.0 FE Js12 39800 English Village
EGLO44MW02 87.0 K Js12 1590 English Village
EGLO44MW02 87.0 MG Is12 5380 English Village
EGLO44MW(02 87.0 MN Js12 43.7 English Village
EGLO44MW02 87.0 NA JS12 1210 English Village
EGLO44MW02 87.0 NI JS12 24.1 English Village
EGL0O44MW02 87.0 PB JD21 13 English Village
EGLO44AMW(2 87.0 v Isi2 61.7 English Village
EGL044MW02 87.0 ZN JS12 55.7 English Village
EGLO69MWO03 81.5 AL JS12 4010 English Village
EGL0O69MWO03 81.5 BA 1s12 62.6 English Village
EGL069MWO03 81.5 CA is12 2540 English Village
EGLO69MWO03 81.5 CR Js12 4.96 English Village
EGL069MWO03 81.5 FE JS12 6830 English Village
EGLO69MWO3 81.5 K JS12 1300 English Village
EGLO69M W03 81.5 MG JS12 1850 English Village
EGL069MWO03 81.5 MN Js12 49.7 English Village
EGL0O69MWO3 81.5 NA JS12 468 English Village
EGL0O69MWO03 81.5 PB D21 5.17 English Village
EGL06SMWO03 81.5 v JS12 4.75 English Village
EGL069MWO03 81.5 ZN 1812 11.3 English Village
EGL075SB04 27.0 AL IS12 16600 English Village
EGLO075SB04 27.0 AS B9 13.9 English Village
EGL075SB04 27.0 B JS12 13.1 English Village
EGL075SB04 27.0 BA Is12 179 English Village
EGL075SB04 27.0 BE JS12 1.25 English Village
EGLO0755B04 27.0 CA IS12 67000 English Village
EGL075SB04 27.0 Cco IS12 8.19 English Village
EGL075SB04 27.0 CR ISi2 17.4 English Village
EGLO75SB04 27.0 CcU JS12 10.3 English Village
EGLO75SB04 27.0 FE IS12 26300 English Village
EGLO75SB04 27.0 K IS12 2770 English Village
EGLO75SB04 27.0 MG Js12 6020 English Village
EGL075SB04 27.0 MN JS12 457 English Village
EGL075SB04 27.0 NA JS12 2900 English Village
EGLO75SB04 27.0 NI Js12 20.2 English Village
EGLO075SB04 270 PB 1812 9.52 English Village
EGLO75SB04 27.0 PB D21 123 English Village
EGL075SB04 27.0 v 1S12 30.6 English Village
EGLO075SB04 27.0 ZN 1812 61.2 English Village
EGL0755B04 4.0 AL JS12 15100 English Village
EGLO75SB04 420 AS B9 15.8 English Village
EGL075SB04 42.0 B Is12 12.1 English Village
EGLO75SB04 42.0 BA JS12 151 English Village
EGL075SB04 42.0 BE JS12 1.06 English Village
EGLO75SB04 42.0 CA JS12 70000 English Village
EGLO75SB04 42.0 Cco JS12 8.03 English Village
EGL075SB04 420 CR JS12 218 English Village
EGLO75SB04 42.0 CuU JS12 9.6 English Village
EGL075SB04 42.0 FE IS12 24900 English Village
EGLO75SB04 42.0 K JS12 3350 English Village
EGL075SB04 42.0 MG JS12 7780 English Village
EGL075SB04 42.0 MN 1812 254 English Village
EGL075SB04 42.0 NA JS12 1830 English Village
EGLO75SB04 4.0 NI IS12 159 English Village
EGLO075SB04 42.0 PB D21 10.1 English Village
GT20HITS 7/15/97 clb

Page 2 of 3

——




Table A-1 Analyte Detections for Background Soil Samples Collected Deeper Than 20 Feet Page 3 of 3

. Depth Analytical | Concentration |  Background
Site ID () Analyte Method 1g/p) Area

[EGLO75SB04 42.0 Y 1812 4.1 Engiish Village
EGLO75SB04 420 ZN 1812 59.6 English Village
EGLO75SB04 61.0 AL 1512 22300 English Village
EGL0755B04 61.0 AS B9 10.1 English Village
EGLO755B04 61.0 B 1812 17.2 English Village
[EGLO755B04 61.0 BA 1812 268 English Village
EGLO75SB04 61.0 BE 1812 1.39 English Village
EGLO0755B04 61.0 CA IS12 81000 English Village
EGLO758B04 61.0 CO 1512 6.56 English Village
EGLO75SB04 61.0 CR 1512 17.7 English Village
EGL0755B04 61.0 cU 1812 124 English Village
EGL075SB04 61.0 FE 1512 21800 English Village
EGL075SB04 61.0 K 1812 4640 English Village
EGLO755B04 61.0 MG 1812 10600 English Village
EGL0755B04 61.0 MN 1812 234 English Village
EGLO75SB04 61.0 NA 1812 1090 English Village
EGLO75SB04 €1.0 NI 1812 15.1 English Village
EGL0O75SB04 61.0 PB D21 12.9 English Village
EGLO0755B04 61.0 v 1812 335 English Village
EGLO075SB04 61.0 ZN 1812 58.3 English Village
TWROI6MWO3 840 AL 1812 20900 Tower Grid
TWROI6MWO3 84.0 AS 1812 25.8 Tower Grid
TWROI6MWO3 84.0 AS B9 4.75 Tower Grid
TWRO1I6MWO3 840 BA 1812 232 Tower Grid
TWROI6MWO3 84.0 BE 1812 1.04 Tower Grid
TWRO16MWO03 840 | CA IS12 | 150000 Tower Grid
TWRO16MWO03 8.0 ¢o 1S12 ' 6.51 Tower Grid

. TWROI6MWO3 84.0 CR 1812 16.7 Tower Grid
TWROI6MWO03 84.0 CcU 1512 17.3 Tower Grid
TWROI6MWO3 84.0 FE 1512 20000 Tower Grid
TWR016MWO03 84.0 K 1812 ; 7230 Tower Grid
TWROI6MW03 84.0 MG JS12 ! 26900 Tower Grid
TWROI6MWO3 84.0 MN 1812 418 Tower Grid
TWRO16MW03 84.0 NA 1812 14100 Tower Grid
I TWR016MWO03 830 NI 1812 12.8 Tower Grid
TWRO16MW03 840 PB 1S12 10.1 Tower Grid
TWROI6MWO3 8.0 PB D31 3.25 Tower Grid
TWRO16MW03 84.0 v 1812 312 Tower Grid
TWROI6MWO3 84.0 ZN iSi2 53.9 Tower Grid
TWROITMWO1 84.0 AL 1812 10900 Tower Grid
TWROITMWOI 84.0 AS BY 3.33 Tower Grid
TWROITMWO1 8.0 BA 1812 154 Tower Grid
TWROI7TMWOI 84.0 CA 1812 61600 Tower Grid
TWROITMWO1 84.0 CR 1812 8.72 Tower Grid
TWROITMWO1 840 cu 1812 771 Tower Grid
TWROITMWOI 84.0 FE 1812 12600 Tower Grid
TWROITMWO1 84.0 K 1812 2360 Tower Grid
TWROITMWO1 8.0 MG 1S12 12000 Tower Grid
TWROITMWOI 84.0 MN 1812 779 Tower Grid
TWR017TMWO!1 8.0 NA 1812 1720 Tower Grid
TWROITMWO1 84.0 NI 1812 5.99 Tower Grid
[ TWROI7TMWOI 84.0 PB JD21 5.92 Tower Grid
TWROITMWOI 84.0 v 1812 244 Tower Grid
TWROITMWO! | 84.0 ZN 1812 254 [ Tower Grid
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Table A-4 Dugway Proving Ground Background Soil Types Page 1 of 1
Soil Number of

Type Samples Soil Type Name

27 5 1zamatch-Cliffdown alkali complex

42 17 Medburn fine sandy loam

56 32 Skumpah silt loam

59 10 Skumpabh silt loam, saline

60 6 Skumpah-Yanrab complex, saline

67 15 Timpie silt loam, saline

69 3 Tooele fine sandy loam

70 4 Tooele fine sandy loam, saline

Y 4 Soil types not determined for Primary soil type Y

SWMUs 42, 43, 130, and 190
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Table A-9  Explanation of Results for the Wilcoxon Rank-Sum Test Page 1 of 1
Table Heading  Explanation

SWMU SWMU

SOILLAYER Surface, subsurface or pooled (surface +subsurface) soil

TESTNAME Analyte

N_B Number of background or subsurface soil samples

N_S Number of SWMU-specific or surface soil samples

ND B Number of nondetections for background or subsurface soil samples
ND_S Number of nondetections for SWMU-specific or surface soil samples
N_GP Number of groups containing unique values

MRANK_B Mean rank for population B

MRANK_S Mean rank for population S

SUMCI Sum of ranks for B and S

w W statistic

EW Expected value for W statistic

SDW Standard deviation of W

SDW_AJT Adjusted standard deviation of W

Z CAL Calculated Z statistic

Z_95 Z statistic at a 95% confidence

ZCALGTZ95 Is calculated Z statistic greater than the Z statistic at a 95% confidence?
MRSGTMRB Is the mean rank of population S greater than the mean rank of population B?
Contaminant? Does the result indicate SWMU-specific contamination?

Difference?

TBL_A9.XLS 7/15/97 cib
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Is there a statistical difference between surface and subsurface background data?
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Appendix Table B.1-1 Derivation of Soil Risk-Based Screening Levels (RBSLs) for

Residential Land-Use Scenario, Carcinogenic Endpoints

Page 1 of 5

Exposed Population: Residents (childhood to adult exposures, 30-year exposure period)
Exposure Pathway: Ingestion of soil, dermal contact with soil, inhalation of soil particulates, and vapor inhalation®
*vapor inhalation evaluated for volatile constituents only, as defined by chemicals with
Henry's Law constants (H) greater than 10 -
Cumulative RBSL Equation:  Cum-RBSL =1 / [(1/SI-RBSL) + (1/DC-RBSL) + (1/INH-RBSL)]
where:

SI-RBSL = Soil Ingestion Risk-Based Screening Level

DC-RBSL = Dermal Contact Risk-Based Screening Level

INH-RBSL = Inhalation Risk-Based Screening Level
Soil Ingestion Component: Soil Ingestion RBSL (SI-RBSL) in mg/kg =

TR x ATc x 365 daysfyear

EF x SFo x 10 kg/mg X [Ryoiyaq;
Dermal Contact Component: Dermal Contact RBSL (DC-RBSL) in mg/kg =

TR x BW x ATc x 365 days/year

' EF x ED x SFo x 10° kg/mg x SA x AF x RAF,

Inhalation Component: Inhalation RBSL (INH-RBSL) in mg/kg =

TR x ATc x 365 days/year

EF x ED x URF x 1,000 ug/mg x [1/VF + 1/PEF]

(include VF component only for volatile chemicals with H > 10~*)
Parameter Acronym Assumed Value  Units
Target Cancer Risk TR 1.0E-06 unitless
Body Weight BW 70 kg
Averaging Time (carcinogens) ATc 70 years
Exposure Frequency EF 350 days/year
Exposure Duration ED 30 years
Oral cancer slope factor SFo chem-specific (mg/kg/day)’
Soil ingestion rate, age-adjusted  IReoiagj 114 (mg-year)/(kg-day)
Skin surface area SA 5,800 cm*/day
Soil to skin adherence factor AF 1.0 mg/cm?
Dermal relative absorption factor RAF4 inorganics: 0.001 unitless
organics: 0.05 unitless

Inhalation unit risk factor URF chem-specific (ug/m®)?
Soil-to-air volatilization factor VF chem-specific m>kg (for chemicals with H> 10%)
Particulate emission factor PEF 6.79E+08  m’/kg

.ource of equations and input parameters: EPA 1994 w/ exception of dermal component

CARC_RES.XLS, RBSL Equations and Parameters
Print Date: 10/22/96  Date of last revision: 10/22/95 (cjk)




Appendix Table B.1-1 Derivation of Soil RBSLs for Residential Land-Use Scenario,
Carcinogenic Endpoints -- Inorganic Constituents Page 2 of .

SFo URF SI-RBSL DC-RBSL INH-RBSL Cumulative
Constituent (mg/kg/day)” _(ug/m’)" GgR) (R (g RBSL (ug/g)
Aluminum - - - - - -
Antimony - - - - - -
Arsenic 1.75E+00  4.30E-03 3.7E01 1.7E+01 3.8E+02 3.6E-01
Barium - - - - - -
Beryllium 430E+00  2.40E-03 1.5E01 6.8E+00 6.9E+02 1.5E-01
Cadmium - 1.80E-03 - - 9.2E+02 9.2E+02
Chromium [T - - - - - -
Chromium VI - 1.20E-02 - - 1.4E+02 1.4E+02
Cobalt - - - - - -
Copper - - - - - -
Cyanide - - - - - -
Lead - - - - - -
Manganese - - - - - -
Mercury - - - - - -
Nickel - - - - - -
Selenium - - - - - -
Silver - - - - - - ,
Thallium - - - - - - .
Vanadium - - - - - -
Zinc - - - - - -

-- Carcinogenic endpoint not applicable, or toxicity data not available or pending.

CARC_RES.XLS, Inorganic RBSLs .




Appendix Table B.1-1 Derivation of Soil KBSLs for Residential Land-Use Scenario,

‘ Carcinogenic Endpoints -- Organic Non-Volatile Constituents Page 3 of 5
H SFo URF SI-RBSL DC-RBSL INH-RBSL  Cumulative
Constituent (atm-m*/mol) _ (mg/kg/day)’ (ug/m*)’ (ug/g)  (ug/p)  (ug/p)  RBSL (ug/g)
Bis(2-ethylhexyl) phthalate 8.36E-06 1.4E-02 - 46E+01 4.2E+01 - 2.2E+01

Where available, source of H values is EPA 1994, otherwise taken from Table 2.6-1 of the Interim Report.

. CARC_RES.XLS, Organic Non-Volatile RBSLs




Appendix Table B.1-1 Derivation of Soil RBSLs for Residential Land-Use Scenario,

Carcinogenic Endpoints -- Organic Volatile Constituents

Page 4 of 5 ‘

H SFo- - URF SI-RBSL DC-RBSL INH-RBSL  Cumulative
Constituent (atm-m*mol)  (mg/kg/day)’ (ug/m’)’ (ug/g) (ug/p)  (uglp) RBSL (ug/g)
Acetone 2.88E-05 - - - - .- -
PPDDT 5.37E-05 34E-01  9.7E-05 1.9E+00 1.7E+00 8.0E+0l 8.9E-01
Methylene chloride 2.37E-03 75E-03  4.7E-07 8SE+01 7.8E+01 7.1E+00 6 0E+00
Tetrachloroethane (1,1,2,2-) 3.72E-04 20E-01  58E-05 3.2E+00 29E+00 4.1E-0I 3.2E-01
Toluene 6.14E-03 - - - - - -
Xylenes - 6.04E-03 - - - - - -

-- Carcinogenic endpoint not applicable.

Where available, source of H values is EPA 1994, otherwise taken from Table 2.6-1 of the Interim Report.

CARC_RES.XLS, Organic Volatile RBSLs




Appendix Table B.1-1 Derivation of Soil RBSLs for Residential Land-Use Scenario, Carcinogenic Endpoints —

‘ VF and SSL Calculations Page Sof §
Vet Yecter (V0 Kontin—— d =1 = Vil
VF = Volatilization Factor m
VF = Q/C* (104 m¥/cmd) * (3.14° a* 2/ (2 *Dei 6, Kasg) (Q/C wimverse of the mess comc. ot the comter = 35.1 wmls per ky/m?
where: of 8 30-acre-square source
a (cmdfs) = (Dei ® 6,,/( 8, +((paX1 - 6 / Kas)) T = exposure interval = 9.SE+08
Dei (cm?/s) = Di®(6,3.33/ ad) {Dei = effective diffusiviy = i*(8333 n?) cmiss
6, = n-wpb = 0.28 Lair/Lsol 6, .. air-filled sodl porosity - 925 Lair/ Leoil
n = | - (pb/ps) = 0.43 Lpore/Lsoil Di = diffusivity in air = chemical-specific cm?/s
n = ol soil porosity (for loam) - 0.43 Lpore / Lroil
w = average soil moisawre coment w“ 0.10 cm3 water / g sod
pb = d.y soil bulk density 1.5 g/em3 or kg/L
ps = soil particle density 265 giemd
Kas = soil-sir partition coefficient - H'/Kd g-s0idl / con3-air
i H = Henry's law constant = chemical-specific atm-m3/mol
Caat = S/pb * [ (Kd * pb) + 8, + (H' *6a)) H' = Henry's law constant, unidess - H"4 unitless®
where: Units =41 is a wnits conversion facsor (where units = mol/atm-m3)
S = solubility in water = chemical-specific mg/L-water Kd = soil-water partition coefficient = chemical-specific cm3/g or L/kg™
pb = dry soil bulk density =15 kg/L. =%or, in lieu of chem-specific data, Kd = Koc * foc
9, = watcr-filled soil porosity = Q.15 L water / L soil Koc = organic carbon partition coeffici = chem-specific  cm3/g or Likg
w = average soil moisture content = 0.1 or 10 percent unitiess foc = organic carbon contertt of soil - 0.006 g/g (0.6%)

Seurce of Equations and Default inpus Parameters: EPA Drapt Sed Screening Guidance (EPA/S48/R-94/108, December 1994)

Di Dei T A Ko Ka* Kas * ar 3 VF Caal

Parameter (cm2/s) _ (cm?/s) (stm-md/mol) (unidess) (cmd/g) (em¥/g) _ (g/em3)  (cmdls) (mg/l-water) (m3/kg) (gD
Acetone 1.4E01 9.7E03 2.88B-08 1.2B-03 460E-01 276E-03 4.3E-01 STEO04 6.04E+05 2.0E+03 6.2E+04
PPDDT 1.37E-02 1.1E-03 5.37E-05 22E03 237E+0S 142E+03 1.5E-06 24E-10 341E03 3.2E+06 4.85E+00
Methylene chloride LOIEOl  7.9E03 2.37E03 9.7E-02 1.60E+01 9.60E-02 1.0E+00 1.0E03 1.74E+04 1.4E+03 3. TE+03
1,2,2-Tetrachloroethane 7.10E-02 S.SE-3 3.72B-04 1.5E02 7.90E+01 4.74E-01 32E®2 2.6E-05 3.07E+03 9.8E+03 1.77E+03
8.70E02 6.83E-03 6.14B-03 25E-01 1.31E+«02 7.86E-Ol 3.2E01 3.0E-04 S5.58E+02 2.7E+03 S.21IE+02
ylenes 7.20E02 5.6E03 6.04E-03 25B-01 260E+02 1.56E+00 1.6E-01 1.3E-04 1.86E+02 4.3E+03 J1TE+02

* refers to calculated value.
Where available, source of H valuss is EPA 1994, Table 5-5 ; otherwise taksn from Table 2.6-1 of Interim Report
Sowrce of Koc, D1, and S values is EPA 1994, Table 3-2, Chemical-Specific Properties Used in SSL Calculations

CARC_RES XLS, VF and Coat Equations, Ingut




Appendix Table B.1-2 Derivation of Soil Risk-Based Screening Levels (RBSLs) for
Residential Land-Use Scenario, Noncarcinogenic Endpoints

Page 1 of §

Exposed Population: Child residents, assuming 6-year childhood exposure
Exposure Pathway: Ingestion of soil, dermal contact with soil, inhalation of soil particulates, and vapor inhalation®
*vapor inhalation evaluated for volatile constituents only, as defined by chemicals with
Henry's Law constants (H) greater than 10
Cumulative RBSL Equation:  Cum-RBSL =1 / [(1/SI-RBSL) + (1/DC-RBSL) + (1/INH-RBSL)]
where:
SI-RBSL = Soil Ingestion Risk-Based Screening Level
DC-RBSL = Dermal Contact Risk-Based Screening Level
INH-RBSL = Inhalation Risk-Based Screening Level
Soil Ingestion Component.: Soil Ingestion RBSL (SI-RBSL) in mg/kg =
W x AT x 365 days/year x o
EF xED x 10°¢ kg/mg x [R,oy
Dermal Contact Component: Dermal Contact RBSL (DC-RBSL) in mg/kg =
THQ x BW 635 days/year x
. EF x ED x 10® kg/mg x SA x AF x RAF4
Inhalation Component: Inhalation RBSL (INH-RBSL) in mg/kg =
THOQ x AT x 365 days/vear
EF x ED x [ I/RfC * (1/VF + 1/PEF)]
(include VF component only for volatile chemicals with H > 10°°)
Parameter Acronym Assumed Value Units
Target Hazard Quotient THQ 1.0 unitless
Body Weight BW 15 kg
Averaging Time AT 6 years
Exposure Frequency EF 350 days/year
Exposure Duration ED 6 years
Oral reference dose RfDo chem-specific mg/kg/day
Soil ingestion rate R,oi 200 mg/day
Skin surface area SA 2,650 cm?/day
Soil to skin adherence 1actor AF 1.0 mg/em?
Dermal relative absorption factor RAF4 inorganics: 0.001 unitless
organics: 0.05 unitless
Inhalation reference concentration RfC chem-specific mg/m®
Soil-to-air volatilization factor VF chem-specific m’kg (for chemicals with H> 107
Particulate emission factor PEF 6.79E+08 m’/kg

&urce of equations and input parameters: EPA 1994 w/ exception of dermal component

NC_RES.XLS, RBSL Equations and Parameters
Print Date: 10/22/96 Date of last revision: 10/22/96 (cjk)




Appendix Table B.1-2 Derivation of Soil RBSLs for Residential Land-Use Scenario,

Noncarcinogenic Endpoints -- Inorganic Constituents Page 2 of .
RID RfC SI-RBSL. DC-RBSL INH-RBSL Cumulative

Constituent (mg/kg/day) (mg/m’) (ug/p)  (ug/g)  (ug/p) RBSL (ug/g)
Aluminum 1.0OE+00 - 7.8E+04 5.9E+06 - 7.TE+H04
Antimony 4.00E-04 - 3.1E+01 2.4E+03 - 3.1E+01
Arsenic 3.00E-04 - 23E+01 1.8E+03 - 2.3E+01
Barium 7.00E-02 - S.5E+03 4.1E+05 - 5.4E+03
Beryllium 5.00E-03 - 3.9E+02 3.0E+04 - 3.9E+02
Cadmium 5.00E-04 - 3.9E+01 3.0E+03 - 3.9E+01
Chromium III 1.00E+00 - 7.8E+04 S.9E+06 - 7.7E+04
Chromium VI 5.00E-03 - 3.9E+02 3.0E+04 - 3.9E+02
Copper - - - - - -
Cyanide 2.00E-02 - 1.6E+03 1.2E+05 - 1.5E+03
Lead - - - - - -
Manganese 5.00E-03  5.00E-05 3.9E+02 3.0E+04 3.5E+04 3.8E+02
Mercury 3.0E-04 3.00E-01 23E+01 18E+03 2.1E+08 2.3E+01
Nickel 2.00E-02 - 1.6E+03 1.2E+05 - 1.5E+03
Selenium 5.00E-03 - 3.9E+02 3.0E+04 - 3.9E+02
Silver 5.00E-03 - 3.9E+02 3.0E+04 - 3.9E+02
Thallium ' 8.00E-05 - 6.3E+00 4.7E+02 - 6.2E+00
Vanadium * 9.00E-03 - 7.0E+02 5.3E+04 - 6.9E+02
Zinc 3.00E-01 - 2.3E+04 1.8E+06 - 2.3E+04 .
-- No toxicity data available.

! RID for thallium is that reported in IRIS for thallium chloride (Oct 95).
2 RfD for vanadium is that reported in IRIS for vanadium pentoxide (Oct 95).

NC_RES.XLS, Inorganic RBSLs .




Appendix Table B.1-2 Derivation of Soil RBSLs for Residential Land-Use Scenario,

Noncarcinogenic Endpoints -- Organic Non-Volatile Constituents Page 3 of

H RD RfC SI-RBSL DC-RBSL INH-RBSL  Cumulative
Constituent (atm-m*/mol) __ (mg/kg/day) (mg/m’) (ug/g)  (ug/p)  (ug/g)  RBSL (ug/g)
Bis(2-ethylhexyl) phthalate 8.36E-06 2.0E-02 - 1.6E+03  2.4E+03 - 9.4E+02

Where available, source of H values is EPA 1994, otherwise taken from Table 2.6-1 of the Interim Report.

. NC_RES.XLS, Organic Non-Volatile RBSLs




Appendix Table B.1-2 Derivation of Soil RBSLs for Residential Land-Use Scenario,

Noncarcinogenic Endpoints -- Organic Volatile Constituents Page 4 of 5 ‘
H RfD RfC SI-RBSL. DC-RBSL INH-RBSL Cumulative

Constituent (atm-m*’mol) _ (mg/kg/day) (mg/m’) (gd)  (ug/p)  (upp) RBSL (ug/g)
Acetone 2.88E-05 1.0E-01 - 7.8E+03  12E+04 - 4.7E+03

DDT 5.37E-05 S.0E-04 - 3.9E+01  5.9E+01 - 2.4E+01
Methylene chloride 2.37E-03 6.0E-02 - 4.7E+03  7.1E+03 - 2.8E+03
Tetrachloroethane (1,1,2,2-) 3.72E-04 -- - -- -- -- --

Toluene 6.14E-03 20E-0l  4.0E-0l 1.6E+04 24E+04 1.1E+03 1.0E+03
Xylenes 6.04E-03 2.0E+00 - 1.6E+05  2.4E+0S - 9.4E+04

-- Toxicity data not applicable.
Where available, source of H values is EPA 1994, otherwise taken from Table 2.6-1 of the Interim Report.

NC_RES.XLS, Organic Volatile RBSLs




Appendix Table B.1-2 Derivation of Soil RBSLs for Residential L.and-Use Scenario,

‘ Volatilization Factor (VF) and Soil Saturation Limit (SSL) Calculations Page Sof §
[Volatilzation Facior (VI Ecustion (V¥ Tnput Parsmeter Definitions Va F
VF = Volatilization Factor e kg
VF = Q/C*(104m2/cmd)*(3.14* " TI/2/ (2 * Dei*6,” Kas) Q/C =iaverse of the mean conc. st the centar = 35.1 g/mds per kymd
where: of & 30-acre-equare sowrcs
a (cm?/s) = (Dei ® 6,,/( 8, +((psX(1 - ©) / Kas)) T = cxposure interval - 9.SE+08 3
Dei (cm?/s) = Di* (96,3.33/ nd) Dei = cffective diffusivity - i%(6,3.33 p2) cms
8, = n-wpb = 0.28 Lair/Lsoil 6, . air-filled soil porosity = 0.28 Lair/ Lsoil
n = 1 - (pb/ps) = 0.43 Lpore/Lsoil Di = diffusivity in air = chemical-specific cm2/s
n = toul soil porosity (for loam) - 0.43 Lpore / Lsoil
w = average soil moisare content - 0.10 cm3 waer / g soil
pb = dry soil bulk density 1.5 giemd orkg/L
ps = soil particle density 2.65 glemd
|Soil Seturation Limit (Cont) Equation Kas = soil-air partition coefficicnt = HK4 gl / cmdai
; H = Henry's law constant = chemical-specific am-m3/mol
Csat = S/pb * ( (Kd ® pb) + 6 + (H' * 6u) ] H' = Henry's iaw constant, unitiess - H*4l unidess®
where: Units 4] is a units conversion facior (where units = mol/atm-m3)
S = solubility in water = chemical-specific mg/L-water Kd = soil-water partition coefficient = chemical-specific cm3/g or L/kg™*
pb = dry soil bulk density =15 kg/L “=or, in lieu of chem-specific dma, Kd = Koc * foc
6, = water-filled soil porosity = 0.1 L water / L soil Koc = organic carbon partition coeffici = chem-specific cm3I|wUk;
w = average soil moisture content = 0.1 or 10 percent unitless foc = organic carbon contert of soil - 0.006 g/g (0.6%)

Source of Equations and Defanlt Input Parameters: EPA Draft Seil Screening Guidance (EPA/540/R-94/1086, December 1994)

Chemical-Specific Volstilzation Factors (VFT) aod Soil Seturation Limkt (Cast) Derfrations

Di Dei H Y Koc Kd* Kas » as S VF Csat

Paameter (em%s) _ (em%s) (mum-md/mol) (unidess) (cmd/g) (em¥g)  (gemd)  (cmd/s) (mg/L-water) (m3/kg) (mg/kg)
Acstone 1.24E01 9.7E-03  288E05 12E-03 A460E01 276E03 43E0l  STEO4 6.04E+05 2.0E+03 6.22E+04
PPDDT L37E02 1.1E03  S37E-05 22E-03 237E+0S 142E+03 1SE06  24E-10 3.41E03 3.2E+06 4.85E+00
Methylene chlonde 1.01E01 79E03  237E-03 97E02 160E+01 960E-02 1.0E+00 1.0E03 1.74E+04 1.4E+03 IBE+03
‘etrachloroethane (1,1,2,2) 7T10E02 S.SE03  372E04 1SE-02 7908401 474E-01 3.2E-02  2.6E05 3.07TE+03 9.8E+03 1.77E+03
tuene 8T0E02 6.8E03  614E-03  2SE-01 131E+02 786E-01 32E01  30E04 S.S8E+02 2.7E+03 S21E+02

yienes 7.20E02 S.6E03  604E-03  2SE-0l 260E+02 1S6E+00 1.6E-01  1.3E-04 1.86E+02 4.3E+03 3.17E+02

* refers to calculated value.
Where available, source of H valuss is EPA 1994, Table 5-5 ; otherwise taken from Table 2.6-1 of Intarim Report
Source of Koc, Di, and S values is EPA 1994, Table 3-2, Chemical-Specific Properties Used in SSL Calculations

NC_RES XLS, VF and Ceat Equations, Input
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. RBSL DOCUMENTATION

INDUSTRIAL LAND-USE SCENARIO




Exposed Population:
Exposure Pathway:

Cumulative RBSL Equation:

Soil Ingestion Component:

Dermal Contact Component:

Inhalation Component:

Parameter

Target Cancer Risk

Body Weight

Averaging Time (carcinogens)
Exposure Frequency

Exposure Duration

Oral cancer slope factor

Soil ingestion rate

Skin surface area

Soil to skin adherence factor
Dermal relative absorption factor

Inhalation unit risk factor
Soil-to-air volatilization factor
Particulate emission factor

Appendix Table B.2-1 Derivation of Soil Risk-Based Screening Levels (RBSLs) for
Industrial Land-Use Scenario, Carcinogenic Endpoints

Page 1 of §

Adult workers under industrial land-use scenario

Ingestion of soil, dermal contact with soil, inhalation of soil particulates, and vapor inhalation*
*vapor inhalation evaluated for volatile constituents only, as defined by chemicals with
Henry's Law constants (H) greater than 10

Cum-RBSL = 1/ [(1/SI-RBSL) + (1/DC-RBSL) + (1/INH-RBSL)]

where:
SI-RBSL = Soil Ingestion Risk-Based Screening Level
DC-RBSL = Dermal Contact Risk-Based Screening Level
INH-RBSL = Inhalation Risk-Based Screening Level

Soil Ingestion RBSL (SI-RBSL) in mg/kg =

TR x BW x ATc x 365 days/year
EF x ED x SFo x 10 kg/mg x R,

Dermal Contact RBSL (DC-RBSL) in mg/kg = 1

TRxBWxA 365 days/year
EF x ED x SFo x 10 kg/mg x SA x AF x RAF,

Inhalation RBSL (INH-RBSL) in mg/kg =

TR x ATc x 365 days/year
EF x ED x URF x 1,000 ug/mg x [1/VF + 1/PEF]

(include VF component only for volatile chemicals with H > 10 3)

Acronym Assumed Value Units

TR 1.0E-06 unitless

BW 70 kg

ATc 70 years

EF 250 days/year

ED 25 years

SFo chem-specific (mg/kg/day)™

Reoit 50 mg/day

SA 5,800 cm?/day

AF 1.0 mg/cm?

RAF,4 inorganics: 0.001 unitless
organics: 0.05 unitless

URF chem-specific (ug/m®)*

VF chem-specific m/kg (for chemicals with H> 10°%)

PEF 6.79E+08 m’/kg

.mrce of equations and input parameters: EPA 1994 w/ exception of dermal component

CARC_IND.XLS, RBSL Equations and Parameters
Print Date: 10/22/96 Date of last revision: 10/22/96 (cjk)




| Appendix Table B.2-1 Derivation of Soil RBSLs for Industrial Land-Use Scenario,
Carcinogenic Endpoints -- Inorganic Constituents Page 2 of § .
SFo URF SI-RBSL DC-RBSL INH-RBSL Cumulative
Constituent _ (mg/kg/day)”’ (ug/m®)’ D) (wE () RBSL (ug/g)

Aluminum - - - - - -
Antimony - - - - - -
Arsenic 1.7SE+00  4.30E-03 33E+00 28E+01 6.5E+02 2.9E+00
Barium - - - - - -
Beryllium 4.30E+00 2.40E-03 1.3E+00 1.1E+01 1.2E+03 1.2E+00
Cadmium - 1.80E-03 - - 1.5E+03 1.5E+03
Chromium III - - - - - -
Chromium V1 - 1.20E-02 - - 2.3E+02 2.3E+02
Copper - - - - - -
Cyanide - - - - - -
Lead - - - - - -
Manganese - - - - - -
Mercury - - - - - -
Nickel - - - - - -
Selenium - - - - - -
Silver - - - - - -
Thallium - - - - - -

Vanadium - - - - - -
Zinc - - - - - -

- Carcinogenic endpoint not applicable, or toxicity data not available or pending.

CARC_IND.XLS, Inorganic RBSLs .




Appendix Table B.2-1 Derivation of Soil RBSLs for Industrial Land-Use Scenario,

. Carcinogenic Endpoints -- Organic Non-Volatile Constituents Page 3 of §
H SFo URF SI-RBSL DC-RBSL INH-RBSL  Cumulative
Constituent (atm-m*/mol) (mg/kg/day)’ (ug/m®)'  (ug/p)  (ug/e)  (ug/g)  RBSL (ug/p)
Bis(2-&hylhexyl) phthalate 8.36E-06 1.4E-02 - 4.1E+02  7.0E+0] - 6.0E+0]

. CARC_IND.XLS, Organic Non-Volatile RBSLs




Appendix Table B.2-1 Derivation of Soil RBSLs for Industrial Land-Use Scenario, .
Carcinogenic Endpoints -- Organic Volatile Constituents Page 4 of 5

H SFo URF SI-RBSL DC-RBSL INH-RBSL  Cumulative
Constituent (atm-m*/mol) __ (mg/kg/day)’ (ug/m’)" (ug/p)  (wp/p)  (uglg) RBSL (ug/g)
Acetone 2.88E-05 - - - - - -
PPDDT 5.37E-05 34E-01  9.7E-05 L7E+01  29E+00 14E+02  2.4E+00
Methylene chloride 2.37E-03 75E03  4.7E-07 T6E+02 13E+02 1.2E+01 1.1IE+01
Tetrachloroethane (1,1,2,2-) 3.72E-04 20E-01  S$8E-0S 29E+01 49E+00 6.9E-01 5.9E-01
Toluene . 6.14E-03 - - - - - -
Xylenes 6.04E-03 - - - - - -

-- Carcinogenic endpoirt not applicable.

CARC_IND.XLS, Organic Volatile RBSLs

_




Appendix Table B.2-1 Derivation of Soil RBSLs for Industrial Land-Use Scenario, Carcinogenic Endpoints —

. VF and SSL Calculations

[Veiachaation Facter V1 Eouation

VF = Q/C* (104 m2icd) * (3.14* a* D2/ (2 Dei * 8,* Kas)
where:
o (cm/s) = (Dei ® 0, /( 8, +((psX1 - 8) / Kas))
Dei (cm2/s) = Di* (6,333 ad)
6,= n-wpb = 0.28 Lair/Lscil
n = | - (pb/ps) = 0.43 Lpore/Lsoil

[Sofl Seswration Limit (Coot) Rt

Caat = Sipb * [ (Kd * pb) + 8, + (H' *6a) )

| where: Usig

S = solubility in water = chemical-specific mg/L-water
pb = dry soil bulk density =13 L

8, = water-filled soil porosity = 0.1 L water / L s0il

Page S of §
—v
VF = Volatilization Faceor kg
QVC =mverse of the mean sonc. ot et contert = 35.1 g/mds per ky/md
of 3 30-acre-equape souree
T = exposure imserval - 9.SE+08 3
Dei = effective diffusivity = 706333/ a2) cmlss
0, .. air-filled s0il porosity - 0.28 Lair/ Leod
Di = diffusivity i air = chemical-specific cml/s
n = wtal soil parosity (for loam) - 0.43 Lpore / Laoll
w = average 30il moisre contens - 0.10 cmd wator / g a0l
pb = dry soll bullk demsity LS gomdar kgL
pe = 20l particle density 265 gomd
Kas = soil-air partition cosfficions = H/Kd  g-soll / cmdair
H = Heury's law constant = chermical-specific sxa-m3/mol
H' = Heary's low constant, unitiess - H*4 unitioss®

4] is a wnits conversion foctor (where units = mol/an-m3)
Kd = soil-water partition cocfficient « chemical-specific cm’/g or L/kg™
**or, in liew of chem-specific dasa, Kd = Koc * foc
Koc = organic carbon partition coeffici = chem-specific  cm3/g or L/kg

w = average soil moisture coment = 0.1 or 10 percent unitiess foc = organic carbon content of soil - 0.006 g/g (0.6%)
Seurce of Equations and Defaukt Input Pasamesers: EPA Draf Seil Screening Guidance (EPA/SVR-94/1086, December 1994)
b Deic  H : i Roc K~ Kas*® . ] VF Caat
Parameter (cm/s) (cmzlq (stm-m3/mol) (unitless)  (cmd/g)  (emd/p) mg_nz) (cm2/s) (mg/1 water) (m3kg) (ma/kg)
Acetone L. 4E-01 9.7E-03 2.88E-05 1.2E03 460E-01 276E-03 4.3E-0l S.TEQ4  6.04E+0S 20E+03 6.22E+04
PPDCT 1.37E02 1.1E-03 5.37E-05 22E-03 237E+05 142E+03 1.5E-06 24E-10 JMEQ 3.2E+06 4 8SE+00
Methylene chlonde LOIE-01 7.9E03 2.37E-03 9.7E02 1.60E+01 960E-02 1.0E+00 1.0E03 1.74E+04 1.4E+03 3.TE+03
‘etrachloroethane (1,1,2,2) T.10E-02 5.SE03 3.72E-04 1.5E-02 7.90E+01 4.74E-01 3.2E02 2.6E05 3.07TE+Q3 9.8E+03 LTTE+Q3
uene 8.70E-02 6.3E-03 6.14E-03 25E-01 131E+02 786E-01 3.2E01 3.0E04 S.SSE+02 2.TE+(3 S21E+02
ylenes 7.20E-02 S.6E-03 6.04E-03 2SE-01 260E+02 1 56E+00 1.6E-01 1.3E-04 1.36E+02 43E+03 31TE+02

* refers to calculated value.

CARC_IND.XLS, VF snd Cust Equetions, Input

Where available, source of H valuss is EPA 1994, Table 5-5 ; otherwise taken from Table 2.6-1 of Interim Report
Sowrce of Koc, Di, and S values is