l’&\‘\;ll}\ \

DEPARTMENT OF THE AIR FORCE

HEADQUARTERS 49TH WING (ACC)
HOLLOMAN AIR FORCE BASE, NEW MEXICO

A. David Budak

Deputy Base Civil Engineer

550 Tabosa Avenue

Holloman AFB NM 88330-5840

New Mexico Environment Department
Attn: Mr. John Kieling

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe NM 87105-6303

Dear New Mexico Environment Department

Holloman Air Force Base is pleased to submit the SS-39 Missile Fuel Spill Area ACM Work Plan
Addendum for your review.

I certify under penalty of law that this document and all attachments were prepared under my direction
or supervision according to a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.

If you have any questions, please contact Mr. David Scruggs of our Asset Management Flight at
(575) 572-5395.

Sincerely

3 Dec 2o M
A.DAVID BUDAK, GS-14, DAFC

Attachment:
SS-39 Missile Fuel Spill Area ACM Work Plan Addendum

cc:

(w/ Atch) (w/o Atch) (w/o Atch)

Mr. David Strasser Mr. Will Moats Ms. Laurie King
Hazardous Waste Bureau Hazardous Waste Bureau USEPA, Region 6 (6PD-F)
5500 San Antonio Dr. NE 5500 San Antonio Dr. NE 1445 Ross Ave., Ste 1200
Albuquerque NM 87109 Albuquerque NM 87109 Dallas TX 75202

Global Power for America
°009 0820 0001 1128 0885










Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

1.0

2.0

3.0

4.0

TABLE OF CONTENTS
INTRODUCTION....cuiiiiiiiiieiiesie sttt b et sb e be e e nee e 1-1
1.1 INSTALLATION BACKGROUND ......ooiiiiiiiiiiiieseeeeie e 1-1

0 0 R o Tox L1 o] [ SRR USSR 1-1
L.1.2 HISEOIY it 1-1
1.2 SS-39 MISSILE FUEL SPILL AREA.......coiiet s 1-2
121 [0 To%: L1 o] [PPSR 1-2
1.2.2  Site DESCHPIION.. .ottt 1-2
1.2.3  Contamination HiSTOIY .......c.oiiieiiiiiiieieeie e 1-2
1.3 SCOPE AND OBJECTIVE ....cciiiiiiieiiiieiesie ettt 1-3
1.4  WORK PLAN ADDENDUM ORGANIZATION ....cccoviieierece e 1-4
SITE-SPECIFIC ENVIRONMENTAL SETTING ....ccooiiiiiiiieieese e 2-1
2.1 DEMOGRAPHICS ..ottt 2-1
2.2 CLIMATE ..ottt bbbttt bbbt 2-1
2.3 TOPOGRAPHY ...ttt ettt ne et nes 2-1
2.4 SURFACE WATER ...ttt 2-2
2.5 GEOLOGY .ottt ettt n s 2-2
2.6 HYDROGEOLOGY ..ottt ettt 2-2
PREVIOIUS SITE INVESTIGATIONS ..ottt 3-1
3.1  PHASE | REMEDIAL INVESTIGATION ....ccctiitiiiiiieieie e 3-2
3.2  PHASE Il RCRA FACILITY INVESTIGATION ....coeiiiieie et 3-3
3.3  SUPPLEMENTAL GROUNDWATER INVESTIGATION .......ccccovviininieinnn. 3-3
3.4  GROUNDWATER LONG TERM MONITORING, 1997 THROUGH 2005.... 3-4
3.5  SUPPLEMENTAL RFIACTIVITIES ..ot 3-4
351  Sediment SAMPIING .....ooviiiiiiiieee e 3-4
3.5.2  Subsurface Soil SAMPIING........ccoveiiiiiiiiieecece e 3-5
3.5.3  Permanent Monitoring WellS ... 3-5
3.5.4  Pre-Pack Temporary WEellS..........cccooveiiiiiiiiiicce e 3-5
3.55  Groundwater SAMPIING .....cccvviiiiiieieee e 3-6
3.6 GROUNDWATER LONG TERM MONITORING, 2006 THROUGH 2011.... 3-7
ACCELERATED CORRECTIVE MEASURES ........ccooiiiieeeese e, 4-1
41 ACM SITE CHARACTERIZATION METHODS .......ccccoceiiiiiecreeeeeees 4-1
4.2  ACM CLEANUP CRITERIA. . ...ttt 4-2
4.3  INVESTIGATION RESULTS AND DATA EVALUATION ......cccevveveien 4-4
4.3.1  SOIl EVAlUBLION.......ooiiiiiiiceee s 4-4
4.3.2  Groundwater EValuation ...........ccccovveieiieiiie e 4-5
44  MEDIA AND PATHWAYS OF CONCERN FOR HUMAN HEALTH ........... 4-7
441 SOl PatNWAYS......coiiiiiiiiiie s 4-7
4.4.2  Groundwater PatiWays ........ccccciveiiiiiiieiie e 4-8
45  MEDIA AND PATHWAYS OF CONCERN FOR ECOLOGIAL RISK........... 4-8
46  AREAS AND VOLUMES OF CONTAMINATION ....cccooeiiiiieiiieseeieeeeens 4-9
4.6.1  S0il Contamination .........cccevveieeiiieiiee e 4-9




Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

5.0

6.0

7.0

4.6.2  Groundwater ContaminatioN...........ccovveeerieereniiesee e 4-10
4.7 RECOMMENDED REMEDIAL ACTION ....coccoiiiiiiieieiesiene e 4-10
CORRECTIVE MEASURES WORK PLAN .....oooitiiit ittt 5-1
51  PRE-MOBILIZATION PLANNING .....cccoititiiiiniseiee e 5-1

51.1  Permits and REQUIFEMENTS ..........cceiiiiiiiiiiiieiee e 5-1

5.1.2  Site RECONNAISSANCE........eiviiiieiierieiesie sttt sttt ettt 5-2
5.2 MOBILIZATION ..oooiiiieie ettt ettt nes 5-2

521 PerSONNEL....ccoiiiiiii s 5-2

5.2.2  EQUIPMENT...coiiiiiiiee et 5-3
5.3  SITEPREPARATION......coct ittt 5-3

5.3.1  Site Layout, Spill Containment, and Equipment Lay Down Areas......5-4
54  EXCAVATION OF CONTAMINATED SOIL ....cccviiiiiiieienieie e 5-5

541 EXCAVALION ATBA.......ceiiiiieiiesieeie et e et nnes 5-5

5.4.2  Excavation EQUIPMENT.........coiiiiiiiic et 5-5

5.4.3  Excavation Methodology .........cccooeiiiiiiiiiiiicicie e 5-6

5.4.4  Determination of Complete Excavation Areas ...........ccccceeveieeiueenennnnn 5-6

5.4.5  On-Site SOil Management..........ccccooiiiiiiinienieiee e 5-7
55  RECORD KEEPING .....cccoiiiiiiiieieieiee sttt 5-7
56  POST-EXCAVATION INSPECTION......cccecotiiiiiieieieiese et 5-7
57  DECONTAMINATION ...ociiiiiiteieieieie ettt 5-8
5.8  BACKFILLING AND SITE RESTORATION ....ccoveiiiiiieie e 5-9
59  DEMOBILIZATION ...ooiiiiiiitiieeeieie ettt 5-9
510 FIELD SAMPLING AND ANALYSIS ....coi ittt 5-9

5.10.1 Data Quality ODJECHIVES........coveiiieeie e 5-10
511 POST-EXCAVATION CONFIRMATORY SAMPLING.........cccovevveveieienn, 5-10
512 SAMPLE PREPARATION AND DOCUMENTATION ......cccocvviviinieinienen, 5-11
5.13 DECONTAMINATION ....cciiiiicieieieese et 5-11
514 REPORTING OF DATA ..ottt sttt 5-11
515 WASTE MANAGEMENT AND DISPOSAL .....ccoveiiiiiereie e, 5-12
516 WASTE DISPOSAL PROFILE ANALYSIS AND FACILITY SELECTION 5-12
5.17 OFF-SITE TRANSPORTATION AND DISPOSAL .....ccceoiveirirceeeeieiee, 5-12
5.18 RECORD KEEPING ......cooi ittt 5-13
519 FIELD HEALTH AND SAFETY ..oooiiiiiieie it 5-13
520 MEDICAL SERVICES CLINIC INFORMATION .....ccccoceiiviiiiirceeeeieieen, 5-14
521 MEDICAL SERVICES CLINIC INFORMATION ......cccocoiiiiniiiiineeieieen, 5-14
522 PERSONAL PROTECTIVE EQUIPMENT ....cccoviieieierece e, 5-15

5.22.1  LeVel D ProteCtion ........ccceiieiiiieiieie e 5-15
523 EXCAVATION SAFETY REQUIREMENTS ......coooieiice e, 5-16
SITE CLOSURE ..ottt 6-1
6.1  SOIL CLEANUP ..ottt et 6-1
6.2 PREVENT EXPOSURE TO GROUNDWATER ......ccccoeiiiiiiiiiieiesieeeie e 6-1
6.3 PERFORMANCE MONITORING .....ccccoiiiiieiirie e 6-2
6.4  REQUEST FOR NO FURTHER ACTION......ccoiiiiiiiiieieieiene e
REFERENGCES. ... ..ottt sttt neena s e e e 7-1




Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10

3-11

3-12
3-13

3-14

4-2

4-3

4-4

1-1
1-2
1-3
2-1
2-2

3-2
4-1

4-3
4-4

4-6

TABLES

Screening of 1991 Remedial Investigation Soil Analytical Results for Direct Contact Risk
Screening of 1993 Phase 11 RFI Soil Analytical Results for Direct Contact Risk

Screening of 1994 Remedial Investigation Soil Analytical Results for Direct Contact Risk
Screening of 2006 Sediment Analytical Results for Direct Contact Risk

Screening of 2006 Soil Analytical Results for Direct Contact Risk

Screening of 1991 Remedial Investigation Soil Analytical Results for Vapor Intrusion Risk
Screening of 1994 Remedial Investigation Soil Analytical Results for Vapor Intrusion Risk
Screening of 2006 Sediment Analytical Results for Vapor Intrusion Risk

Screening of 2006 Soil Analytical Results for VVapor Intrusion Risk

Screening of 1991 Remedial Investigation Groundwater Analytical Results for Direct Contact and
Vapor Intrusion Risk

Screening of 1993 Phase Il RCRA Facility Investigation Groundwater Analytical Results for
Direct Contact and Vapor Intrusion Risk

Screening of 1998 Groundwater Analytical Results for Direct Contact and Vapor Intrusion Risk
Screening of Groundwater Compliance Long Term Monitoring Analytical Results (1997-2006)
for Direct Contact and Vapor Intrusion Risk

Screening of Chemicals Detected in Historical Long Term Monitoring Results (2006-2008) for
Direct Contact and Vapor Intrusion Risk

Screening of Chemicals Detected in Soil Samples (2010) for Direct Contact Risk

Screening of Chemicals Detected in Soil Samples (2010) for Vapor Intrusion Risk

Screening of Chemicals Detected in Groundwater (2008-2011) for Direct Contact and Vapor
Intrusion Risk

Soil Excavation Area Details

FIGURES

Holloman Air Force Base Installation Location, Alamogordo, New Mexico
SS-39 Location at Holloman Air Force Base

SS-39 Site Features

Groundwater Potentiometric Surface Map at SS-39 (July 2010)
Groundwater Potentiometric Surface Map at SS-39 (January 2011)

Soil Sample Locations at SS-39

Groundwater Sample Locations at SS-39

Chemicals in Soil Exceeding Residential Soil Screening Levels

Chemicals in Soil Exceeding Residential Soil Screening Levels (South of Building 1176)
Chemicals in Groundwater Exceeding Residential Screening Levels

Areas of Soil Contamination (SWUM 177 Sumps)

Areas of Soil Contamination (SWMU 167 and SWMU 179)

Area of Groundwater Exceeding Vapor Intrusion Screening Levels




Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

APPENDICES

Field Logs (2010 ACM Site Investigation)

Survey Data

Vapor Intrusion Model Results

Analytical Data (2010 ACM)

Holloman Air Force Base Standard Operating Procedures
Waste Profile Sample Data

Activity Hazard Analysis

Chemical Concentration verses Time Plots

Vi



Holloman Air Force Base

SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

ACC
ACM
AFCEE
AMC
ANSI
AOC
bgs
CFR
DPT
DQO
DRO
EMS
EPA
FOS

ft/day
ft/ft
ft/year
ftZ

gal
GRO
HAFB
HASP
HGL
HSA

IRFNA
IWFNA
LF
LTM
LUC

ACRONYMS

Air Combat Command

Accelerated Corrective Measure

Air Force Center for Engineering and the Environment

Air Materiel Command

American National Standards Institute

Area of Concern

below ground surface

Code of Federal Regulations
direct push technology

Data Quality Objectives
diesel range organics
Emergency Medical Services

U.S. Environmental Protection Agency

Field Operations Supervisor

foot or feet

feet per day

feet per foot

feet per year

square feet

gallon(s)

gasoline range organics
Holloman Air Force Base

Health and Safety Plan
HydroGeoLogic, Inc.

hollow stem auger

inch(es)

Inhibited Red Fuming Nitric Acid
Inhibited White Fuming Nitric Acid
linear feet

Long Term Monitoring

Land Use Control

vii



Holloman Air Force Base

SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

MCLs
Ho/L
mg/kg
mg/L
MSDS
MS/MSD
NFA
NMAC
NMED
NMWRRI
NOD
PCE
PID
PPE
PVC
QA
QAPP
QC
RCRA
RI

RFI
RSL
SL

SSL
SOP
SSHO
SvOoC
SWMU
SWPPP
TCE
TDS
Tetra Tech
TPH

Maximum Contaminant Level
micrograms per liter

milligram per kilogram

milligram per liter

Material Safety Data Sheet

matrix spike/matrix spike duplicate
No Further Action

New Mexico Administrative Code
New Mexico Environmental Department
New Mexico Water Resources Research Institute
Notice of Deficiency
Tetrachloroethylene

photoionization detector

personal protective equipment
polyvinyl chloride

quality assurance

Quality Assurance Project Plan
quality control

Resource Conservation Recovery Act
Remedial Investigation

RCRA Facility Investigation
Regional Screening Level

screening level

Soil Screening Levels

Standard Operating Procedure

Site Safety Health Officer
semi-volatile organic compound
Solid Waste Management Unit
Surface Water Pollution Prevention Plan
Trichloroethylene

total dissolved solids

Tetra Tech, Inc.

total petroleum hydrocarbons

viii



Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

TRPH
UDMH
USACE
USAF
ng/L
VI
vVoC
yd®

total reportable petroleum hydrocarbons
unsymmetrical dimethylhydrazine
United States Army Corps of Engineers
United States Air Force

microgram per liter

vapor intrusion

Volatile Organic Compound

cubic yards




Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

This Page Intentionally Left Blank




Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

1.0 INTRODUCTION

This Addendum to the Accelerated Corrective Measures (ACM) Work Plan was prepared by Tetra Tech,
Inc. (Tetra Tech) on behalf of Holloman Air Force Base (HAFB) for the SS-39 Missile Fuel Spill Area
Solid Waste Management Units (SWMUSs) 165, 177, 179, and 181 at HAFB, New Mexico. The ACM
Work Plan (Tetra Tech, 2009) is being reviewed by the New Mexico Environmental Department
(NMED). Since submittal of the ACM Work Plan, an additional ACM site investigation was conducted
in November, 2010. This addendum includes the results of 2010 ACM field investigation activities and
provides an up-to-date assessment of all site data with respect to the most recent risk-based criteria for the
protection of human health and the environment. Tetra Tech has prepared this document under contract to
the U.S. Air Force Center for Engineering and the Environment (AFCEE), Contract No. FA4890-06-D-
0009, Task Order No. 5002.

1.1 INSTALLATION BACKGROUND

1.1.1 Location

HAFB is situated in south-central New Mexico, in the northwest-central part of Otero County. The Base
is located approximately 75 miles northeast of El Paso, Texas, and 7 miles west of Alamogordo, New
Mexico. The Base occupies about 50,000 acres in the northeast quarter of section Township 17 South,
Range 8 East. Additional land extending northward is occupied by the White Sands Missile Range testing

facilities. An installation location map is included as Figure 1-1.

1.1.2 History

Holloman AFB, formally Alamogordo Army Airfield, was initiated as a temporary facility during World
War Il, with construction commencing on 6 February 1942. Its status, mission, and Command have

periodically changed over the years. Today, HAFB is under the Air Combat Command (ACC).

Prior to 1942, the property occupied by HAFB was undeveloped rangeland. The Alamogordo Army
Airfield was established in 1942 and was deactivated in 1945. The facility was again reactivated in 1945
and was operated by the Air Materiel Command (AMC) until 1951. AMC tested pilot-less aircraft,
guided missiles, and other equipment. The facility mission remained largely unchanged until 1971,
although the facility identification changed several times during the 20-year span: Air Force Missile Test
Center (1951 to 1952), Holloman Air Development Center (1952 to 1957), and Air Force Missile Test
Center (1957 to 1971). The Tactical Air Command operated the facility from 1972 to 1992 and housed
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the 49th Tactical Fighter Wing, 479th Tactical Training Wing, 833rd Air Division, and 4449th Mobile
Support Squadron. In 1992, HAFB was realigned under the ACC where it operates today.

1.2 SS-39 MISSILE FUEL SPILL AREA

1.2.1 Location

SS-39 is located in the central portion of HAFB along the Lost River Drainage Basin. The site is located
along the northern slope of the Lost River Drainage Basin immediately south of Building 1176. The
location of SS-39, with respect to HAFB, is shown on Figure 1-2.

1.2.2 Site Description

SS-39 is primarily undeveloped and moderately vegetated with salt cedars, shrubs, and grasses. The area
immediately north of the site is relatively flat and heavily improved with the construction of Building
1176 and two asphalt paved vehicle lots east and west of the building. This portion of the site is the only
section that has been improved with site features. Although relatively flat, an overall area-wide southerly
dip is present. The area immediately south of Building 1176 represents the only other developed portion
of SS-39. Two concrete-lined, 1-ft wide drainage ditches (SWMU 181, Drainage Trough) extend south-
southeast and southwestward from the southern corners of the building. Each ditch discharges to separate
sumps (SWMU 177, Drainage Sump), as shown on Figure 1-3.

1.2.3 Contamination History

SS-39 is located at the test sled launch area near Building 1176 (Figure 1-3). The launch pad at the south
end of the track was constructed with concrete drains and a water deluge system. Spilled oxidizers and
fuels were delivered to separate drains, diluted with water and flushed into the Lost River. In 1975, catch
basins were installed to collect the spilled liquid fuels. Oxidizer vent lines from the engines were also
installed and designed to discharge into the catch basins. Since 1975, no propellants have been
intentionally released to the open drains. Surface and groundwater samples were collected from the Lost
River in the vicinity of the test track in July of 1979. The results indicated that the test track had no
observable impact upon the Lost River water quality. Waste propellants are currently collected and

treated in the treatment system located in Building 1176.

Fueling activities for tests at the Alpha Pad were completed on the track at the Alpha Pad before each sled
launch. The fuels were brought on location by truck because no fuels were stored at the launch facility.

Before sleds were removed from the track, the fuels were emptied from the sleds into the proper storage
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container (a process called de-tanking) and then the sleds were taken to Building 1176 where the
remainder of the fuel was purged from the engines. Throughout the history of the test track, fuels have
included at least the following: JP-4 (jet fuel); unsymmetrical dimethylhydrazine (UDMH); aniline;
inhibited red fuming nitric acid (IRFNA); inhibited white fuming nitric acid (IWFNA); liquid oxygen;
JPX (1:1 mixture of JP-4 and UDMH); dyes; solid rocket propellants; and other compounds. The
drainage systems for the Alpha Pad and Building 1176 were designed to prevent accidents in the event of

a fuel spill during the fueling and/or de-tanking activities.

The drainage systems collected and drained spilled oxidizers and propellants separately. At the test track,
for example, fueling and de-tanking of oxidizers were all completed on the east half of the track and the
same was done for propellants on the west half of the track. In the event of a spill, the propellants and/or
oxidizers were collected in and drained through separate drainage systems.

In addition to these fuels, solvents such as trichloroethylene (TCE) were commonly used for sled
maintenance in Building 1176. The management practices of these chemicals at Building 1176 were not
extensively reviewed; however, interviews with past employees suggest that the washrack and drainage

trenches could have received wastes.

1.3 SCOPE AND OBJECTIVE

The document provides an accelerated remedial strategy and corrective measures work plan for the SS-39
Missile Fuel Spill Area. The accelerated remedial strategy is based on the previous site investigation results
and that have been supplemented by the 2010 ACM site investigation to address data gaps and to delineate
the nature and extent of contamination. This report contains a comparison of historical and ACM sample
results to the current risk-based screening levels (SLs) for pathways of concern at the site and identifies
remedial measures tailored to achieve site closure in accordance with anticipated future land use.
A streamlined corrective measures work plan is also provided to guide the activities required to implement
the site remediation. As documented in the following sections, a soil cleanup for unrestricted land use and a
No Further Action (NFA) Site Closure with land use controls (LUCs) to prevent risk via vapor intrusion

(V1) from the groundwater plume is proposed.
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1.4 WORK PLAN ADDENDUM ORGANIZATION

This work plan addendum is organized into seven sections. Section 1 is the introduction; Section 2
presents the site specific environmental setting of the SS-39, Missile Fuel Spill Area; Section 3 identifies
the previous site investigation activities; Section 4 provides data evaluation and provides the rationale for
the ACM; Section 5 presents the corrective measures work plan; Section 6 describes the site closure

strategy; and Section 7 provides the references cited in this work plan.

Appendices are included which provide the 2010 ACM site investigation field logs, survey data, and
laboratory analytical results tables (Appendices A, B and D, respectively). Appendix C provides the input
and results spreadsheets for the soil to indoor air pathway VI modeling. The HAFB Standard Operative
Procedures (SOPs) pertinent to the planned work at SS-39 are provided in Appendix E. The analytical
results of waste profile samples collected during the 2010 ACM site investigation are provided in
Appendix F. A site-specific Activity Hazard Analysis is provided in Appendix G. And, several plots
illustrating chemical concentrations versus time plots are included in Appendix H. In addition to the
HAFB SOPs, the Basewide Quality Assurance Project Plan (Bhate, 2003) will be adopted to use in
conjunction with the execution of this ACM Work Plan Addendum.
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20  SITE-SPECIFIC ENVIRONMENTAL SETTING

The environmental setting information in the following subsections is reproduced primarily from the
Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report
prepared by HydroGeoLogic, Inc (HGL) for SS-39 (HGL, 2007) unless cited otherwise.

21 DEMOGRAPHICS

Alamogordo is the county seat of Otero County and the only town of appreciable size within 30 to 50 miles
of the Base. The population of Alamogordo was 23,535 in 1975 and has since grown to approximately
35,000 (2000 census). The economy of Alamogordo depends largely upon HAFB and other military
installations in the area. Approximately 5,500 people live at HAFB.

2.2 CLIMATE

The climate in the Tularosa Basin is arid with low annual rainfall and low relative humidity. The
surrounding mountain ranges greatly influence the local weather. They modify approaching weather

systems and provide orographic lifting which produces summer thunderstorms.

Holloman AFB receives most of its total annual rainfall from thunderstorm activity from May through
October. Winter is generally dry and is characterized by clear skies and erratic snowfall. The period
from March through May is characterized by strong southerly wind flow and periods of blowing dust and
sand. Mean annual precipitation is 7.9 in. The mean annual lake evaporation rate, commonly used as an
estimate of the mean annual evapotranspiration rate, is approximately 67 in. per year. As presented by
Huff in the 49th Annual New Mexico Water Conference Proceedings (New Mexico Water Resources
Research Institute [NMWRRI], 2005), approximately 30,000 acre-ft/year of groundwater left the Tularosa

basin through evapotranspiration under 1995 conditions.

2.3 TOPOGRAPHY

SS-39 is located on the northern slope of the Lost River Drainage Basin. The slope has an overall
moderately southward dipping slope towards the Lost River Drainage Basin. Moderately to steeply
incised swales and gullies cut into the slope east, west, and immediately downgradient of Building 1176.

At the base of the slope, the topography becomes flat with a very slight southerly dip towards the center
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of the Lost River drainage basin. Steeply incised rills and drainage swales are present throughout the
central portion of the slope, trending in a north-south orientation toward the Lost River drainage basin.
Vegetation in the central portion of the slope consists of salt cedars, shrubs, grasses, and cacti. Near the
base of the slope, vegetation primarily consists of grass and shrubs until the edge of the Lost River
Drainage Basin, after which no vegetation is present. The edge of the basin typically marks the high
water level within the drainage basin during and slightly after heavy rainstorms. An unpaved service road

parallels the basin edge providing access to the lower portion of the site.

24 SURFACE WATER

No surface water bodies are present within SS-39. During heavy rain events and the rainy season, surface
water runoff collects within the Lost River Drainage Basin. Numerous swales and gullies emanate from
and cross SS-39.

25 GEOLOGY

Site-specific geologic information was obtained from lithologic data collected during previous subsurface
investigations and from the Supplemental RFI (HGL, 2007). Based on lithologic logging activities, the
soils underlying Building 1176 and SS-39 are composed primarily of well-sorted, fine-grained sand. To
the west, in the vicinity of MW39-02, two 8 ft sequences of silt separated by a 2 ft thick sand lens were
encountered to approximately 18 ft below ground surface (bgs). North of Building 1176, in the vicinity
of MW39-01, an 8 ft thick sequence of silty sand was encountered at the surface. Both the silt and silty
sand units appear to interfinger the sand unit. Within the Lost River Drainage Basin, sands with clay and

interbedded clay lenses were encountered at the surface to approximately 6 ft bgs.

26 HYDROGEOLOGY

Groundwater occurs beneath SS-39 in a shallow unconfined aquifer at depths ranging from 18 ft bgs at
the top of the northern slope to less than 0.5 ft bgs in the Lost River Drainage Basin. Groundwater
potentiometric surface maps generated from water level data obtained during the July 2010 and January
2011 Long Term Monitoring (LTM) sampling events are provided in Figures 2-1 and 2-2. During both of
these measurement events the water levels in clustered shallow/deep wells MW-39-06 and MW-39-06D
show a downward gradient in the shallow aquifer. However, upward gradients have also been observed
(e.g., during the July 2006 sampling event the groundwater elevations of MW-39-06 and MW-39-06D
were 4031.30 ft msl and 4033.89 ft msl). The change in groundwater gradient between the clustered
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wells may be attributable to episodic rainfall events and occasional flooding of the Lost River Drainage

Basin.

The hydraulic conductivity of the shallow groundwater aquifer at SS-39 was investigated by performing
slug tests in site wells installed during the RFI. The following test results were presented in the
Supplemental RFI (HGL, 2007):

e MW39-01 - 1.24 ft/day;
e MW39-02 - 2.92 ft/day;
e MW39-03 - 2,51 ft/day; and
e MWS39-04 - 0.97 ft/day

Using an average hydraulic conductivity of 1.91 ft/day, a hydraulic gradient of 0.0047 ft/ft (2003 LTM
event), and an estimated porosity of 30 percent for the sandy soil, the linear groundwater flow velocity
across SS-39 was estimated to be 0.029 ft/day, or 11 ft/year.
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3.0 PREVIOIUS SITE INVESTIGATIONS

Investigations conducted prior to the 2010 ACM site investigation at SS-39 include:

1. Phase | Remedial Investigation (RI) (1991);

2. Phase Il RFI (1993);

3. Supplemental Groundwater Investigation (1998);
4. Supplemental RFI Activities (2006); and

5. Groundwater LTM (1997 to 2011).

The soil analytical results from all previous investigations are provided in chronological order in
Tables 3-1 through 3-9. The historical soil results shown in Tables 3-1 through 3-5 were taken from the
previous investigation reports listed above and have been formatted (see table footnotes) to show
exceedances of the NMED Soil Screening Levels (SSLs) for residential, commercial/industrial, and the
construction worker exposure pathways (Table A-1, NMED, 2009). These same soil results are re-
presented in Tables 3-6 through 3-9, but only those historical tables that include chemicals sufficiently
volatile for VI [e.g., volatile organic compounds (VOCs), mercury] are included; these tables have been
formatted to show exceedances of the calculated SSLs for the VI exposure pathway. The VI SSLs were
calculated following current U.S. Environmental Protection Agency (EPA) methodology (EPA, 2004) in
accordance with NMED guidance (NMED, 2009). The historical groundwater analytical results from all
previous investigations are provided in chronological order in Tables 3-10 through 3-14. The analytical
results have been formatted to show exceedances of the NMED residential tap water SLs (Table A-1,
NMED, 2009) or EPA Regional Screening Levels (RSLs) or Maximum Contaminant Levels (MCLS)
(EPA, 2011) for residential tap water, and exceedances of the VI from groundwater to indoor air exposure
pathways default SLs (EPA, 2002).

An evaluation of HAFB background values for metals in soil and groundwater showed that the SSLs for
soil and SLs for groundwater represented higher concentration levels than background for all metals in
soil and for all metals except arsenic in groundwater. For arsenic in groundwater, the NMED SL for tap
water is 0.448 ug/L; the HAFB background is 10 pg/L, but is noted to be based on the EPA MCL.
Because background was lower than the SSLs and SLs (with the noted exception for arsenic), background

was not included in the analytical tables discussed above.
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The locations of all historical soil samples are shown on Figure 3-1. It is noted that the 2010 ACM site
investigation soil sample locations are also shown on Figure 3-1. As shown in the figure legend, the

timing of the sampling event is noted by the color of the sample location symbol on the figure.

The locations of all historical groundwater samples from permanent wells and non-well sample locations
[e.g., borehole or direct push technology (DPT) samples], including new well locations installed during
the 2010 ACM investigation, are shown on Figure 3-2. In addition, groundwater grab sample locations
associated with bore holes placed within the Lost River Drainage Basin immediately south of SS-39
(locations GW-19, GW-22, GW-24, and GW-26) are shown on Figure 3-2. These groundwater grab
samples were collected as part of the Area of Concern (AOC) U investigation in March 2011 and provide
lateral control on the nature and extent of current groundwater impacts at SS-39.

A general discussion of the previous investigations is presented below. The analytical results for all
investigations are discussed and evaluated in Section 4.

3.1 PHASE | REMEDIAL INVESTIGATION

The 1991 Phase | RI consisted of completing seven soil borings and the installation and sampling of four
groundwater monitoring wells, MW-39-01 through MW-39-04. During the Phase I RI, two soil borings
were completed with a DPT drill rig, five soil borings were completed with a hand auger, and the four

groundwater monitoring wells were installed using a hollow stem auger (HSA) drill rig.

The DPT soil borings, SB-39-01 and SB-39-02, were located at the ends of the drainage troughs for
Building 1176. Hand auger borings, HA-39-04 and HA-39-05, were located in a sump at the end of a
third drainage trough for Building 1176 on the east side of the Building. Hand auger boring HA-39-01
was located in the outfall for the oxidizer spill drainpipe. Hand auger boring HA-39-02 was located
outside of the discharge box for the propellant spill drainpipe, and HA-39-03 is located inside the
discharge box. The soil analyses included VOCs, total metals, and petroleum hydrocarbons. Since the
Alpha Pad is constructed of structural concrete and associated with active operations, no drilling was

completed through the pad.

One monitoring well, MW-39-01, was installed upgradient of the site. The remaining wells were installed
downgradient of the outfall of the Oxidizer Spill Drainpipe (MW-39-04), the Discharge Box (MW-39-03),
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and Building 1176 (MW-39-02). The soil boring and monitoring well locations are shown on Figures 3-1
and 3-2.

Soil analytical results obtained during the Phase | RI are presented in Tables 3-1 and 3-6, and

groundwater results are presented in Table 3-10.

3.2 PHASE Il RCRA FACILITY INVESTIGATION

A Phase Il RFI was performed at SS-39 to further delineate the contamination previously identified at the
site during the Phase | RFI (Radian, 1994). For the investigation, soil samples were collected from eight
borings located along the drainage ditches below the oxidizer and propellant outfalls, two borings at
Building 1176 sumps, and five hand auger borings. The collected samples were analyzed for semi-
volatile organic compounds (SVOCs) and metals.

Groundwater samples were collected from 15 temporary sampling locations using DPT methods, and
screened in the field for chlorinated compounds. Eight groundwater samples were submitted to an off-site
laboratory for confirmatory analysis. The site was added to the LTM program in 1997 and LTM has been
conducted since 1997 in conjunction with LTM at the other subject sites.

Soil analytical results obtained during the Phase Il RFI are presented in Tables 3-2, 3-3, and 3-7, and

groundwater results are presented in Table 3-11.

3.3 SUPPLEMENTAL GROUNDWATER INVESTIGATION

In response to an NMED request, a supplemental groundwater investigation was performed using DPT
methods in May and June 1998. The purpose of the additional investigation was to delineate the extent of
TCE previously detected during the Phase Il RFI. Sixteen DPT or hand-augered borings were installed
3 ft below the water table (encountered between 1 to 18 ft bgs). The groundwater samples were collected
and analyzed for VOCs. Soil samples were collected for lithologic logging and visual inspection. Based
on the boring logs, depth to water in the DPT locations closest to the Lost River Drainage Basin is very
shallow. Groundwater analytical results obtained during the Supplemental Groundwater Investigation are

presented in Table 3-12.

3-3



Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

3.4 GROUNDWATER LONG TERM MONITORING, 1997 THROUGH 2005

LTM of groundwater began in 1997 and continued on a biennial basis until December 2005. After
submittal of the Supplemental RFI work plan (HGL, 2005) and the response to Notice of Deficiency
(NOD) (HGL, 2006a), NMED required groundwater LTM activities be conducted on a semi-annual basis
(NMED, 2006b). Groundwater analytical results obtained during the initial LTM program are presented
in Table 3-13.

The 2003 LTM report recommended continued sampling since only 4 rounds of monitoring have been
conducted. During the 2005 LTM event, the target analyte list was expanded to include total dissolved
solids (TDS).

Following review of the 2003 LTM report and previous site investigation reports, NMED determined that
additional investigation and LTM monitoring was required at SS-39. NMED also requested additional
subsurface soil sampling to be conducted to address a lack of UDMH and aniline analytical data during
previous investigations (NMED, 2006b). During the February 2006 NMED site visit, NMED requested
the collection and analysis of sediment from the test track concrete collection basin (SWMU 167) located
at the southern end of the test track (HGL, 2006b).

3.5 SUPPLEMENTAL RFI ACTIVITIES

Supplemental RFI activities were conducted at SS-39 between May and July 2006. All field sampling
activities were conducted in general accordance with the NMED approved work plan (HGL, 2005) as
modified in the response to NOD (HGL, 2006a) and requests made during the February 2006 NMED site visit
(HGL, 2006b).

Sediment and soil analytical results obtained during the Supplemental RFI are presented in Tables 3-4,
3-5, 3-8, and 3-9, and groundwater results are presented in Table 3-14. Detailed descriptions of the

Supplemental RFI field activities conducted at SS-39 are discussed below.

3.5.1 Sediment Sampling

A sediment grab sample was collected from the Concrete Collection Basin (SWMU 167) using a
disposable polyethylene sample trowel. The collected sample was submitted for SVOCs, UDMH, and
RCRA metals. No staining, unusual odors, or photoionization detector (PID) readings were noted in the

sediment. Aniline and UDMH were not detected in the sediment sample.
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3.5.2 Subsurface Soil Sampling

A subsurface soil investigation using a DPT drill rig was conducted to address the UDMH and aniline soil
quality data gap identified by NMED in the supplemental work plan NOD (NMED, 2006a). As discussed in
the Response to NOD (HGL, 2006a), supplemental RFI soil borings were located immediately adjacent to
former borings SB3901, SB3902, HA3901 and HA3902 and advanced to a maximum depth of 10 ft bgs. In
addition, a separate boring, designated SB39-17, was installed immediately downgradient of the western
drainage trough (SWMU 181). The locations of the supplemental RFI borings are depicted on Figure 3-1.

As requested by NMED (NMED, 2006a), specific soil intervals in each boring were collected and analyzed
for UDMH, aniline, and RCRA metals. Subsurface soil samples were collected from 2 to 4 ft bgs and 8 to
10 ft bgs from all of the borings except in borings HA3901R and HA3902R, where borehole collapse resulted
in the deeper samples being collected from a shallower soil interval (i.e., 8 to 8.5 ft bgs in HA39-01R and 8 to
9 ft bgs in HA39-02R). Subsurface soil samples collected from 2 to 4 ft bgs and 8 to 10 ft bgs were also

collected from boring SB39-17. UDMH and aniline were not detected in the soil samples.

3.5.3 Permanent Monitoring Wells

Four permanent monitoring wells, designated as MW-39-05, MW-39-06, MW-39-06D, and MW-39-07
were installed near the edge of the Lost River Drainage Basin in accordance with the work plan
(HGL, 2005). The four wells were installed in June 2006 using a DPT drill rig fitted with 4 ¥4 HSAs.
Monitoring wells MW-39-05 through MW-39-07 were drilled to maximum depths ranging between 13
and 14 ft bgs, allowing for the screened portions of the wells to be positioned straddling the SS-39 water
table. Monitoring well MW-39-06D was drilled to a maximum depth corresponding to 11 ft below the
bottom of the MW-39-06 well (i.e., 25 fet bgs). The screened portion of MW-39-06D was positioned
below MW-39-06 to evaluate the potential downward vertical migration of the TCE directly
downgradient of the potential source area. The locations of the four monitoring wells are depicted on
Figure 3-2. All four wells were constructed of 2-in. diameter, 10-ft long, 0.010-slotted, Schedule 40
polyvinyl chloride (PVC) well screen, Schedule 40 PVC riser pipe.

3.5.4 Pre-Pack Temporary Wells

In addition to the newly installed permanent monitoring wells, NMED required the installation of
monitoring wells within the Lost River Drainage Basin to define the southern extent of the TCE plume
(NMED, 2006a). The Lost River Drainage Basin is subject to periodic flooding after large rain events.
Repeated flooding most likely compromises the long term structural integrity of monitoring wells
installed within the basin. Additionally, the United States Air Force (USAF) and the United States Army
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Corps of Engineers (USACE) do not allow any permanent structures to be constructed within the Lost
River Drainage Basin (Livingston, 2006). Consequently, as discussed and agreed to by NMED during the
February 2006 site visit, five pre-pack monitoring wells, desighated MW-39-08 through MW-39-12, were
utilized to collect groundwater samples from within the Lost River Drainage Basin during the
Supplemental RFI and January 2007 groundwater compliance LTM event. The use of pre-pack wells
allowed for the collection of groundwater samples from designated locations within the drainage basin
while providing a temporary sampling location that helped minimize groundwater sample turbidity. The

locations of the pre-pack monitoring wells are depicted on Figure 3-2.

The pre-pack monitoring wells were constructed of a 2-in. diameter, 5-ft long, 0.010-slotted Schedule 40
PVC well screen wrapped with a stainless steel wire mesh containing a 0.25-in. thick filter pack. The
screen is capped with a flush-jointed well cap and attached to a 2-in. diameter, 5-ft long Schedule 40 PVC
riser pipe. The pre-pack wells were installed through an open borehole drilled using a 3-in.,
decontaminated stainless steel hand auger. The hand auger borings were completed to maximum depths
ranging between 5 to 10 ft bgs during the supplemental RFI and January 2007 LTM event. Once
groundwater sampling activities were completed, the pre-pack wells were removed from the subsurface,
decontaminated, and placed in dedicated storage containers. The abandoned boreholes were backfilled

with the sediment removed during borehole advancement.

3.5.5 Groundwater Sampling

Groundwater sampling was conducted in July 2006 as part of the Supplemental RFI in accordance with
the work plan. Additionally, a semi-annual groundwater compliance monitoring was also conducted in
January 2007 as agreed upon in the response to the NOD (HGL, 2006a and NMED, 2007). As specified
in the work plan and the response to the NOD, the SS-39 TCE plume monitoring well network consisted
of existing wells MW-39-02 and MW-39-03, newly installed permanent wells MW-39-05, MW-39-06,
MW-39-06D, and MW-39-07; and pre-pack wells MW-39-08 through MW-39-12. Groundwater samples
were collected and analyzed by an off-site laboratory for VOCs, RCRA metals (total and dissolved),
perchlorate, and TDS. During the July 2006 Supplemental RFI groundwater sampling event,
groundwater samples were also analyzed for UDMH and aniline. Since UDMH and aniline were not
detected in the July 2006 groundwater samples, NMED agreed to suspend UDMH and aniline analyses
for the January 2007 sampling event (HGL, 2006c).

At the request of NMED, groundwater samples from SS-39 were analyzed for perchlorate and TDS.

During the January 2007 LTM event, TDS concentrations in the groundwater samples were very high and
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resulted in high perchlorate method detection limits (i.e., 75 pg/L to 600 pg/L). Perchlorate was not

detected above these elevated detection limits during the January 2007 LTM event.

3.6 GROUNDWATER LONG TERM MONITORING, 2006 THROUGH 2011

LTM for groundwater began in 1997 and was conducted biennially for VOCs and TDS at the four
existing well through December 2005 (see Section 3.3.4, Table 3-13). After the installation of nine new
wells during Supplemental RFI, semi-annual LTM was conducted at 10 wells beginning in July 2006 (see
Section 3.5.5, Table 3-14). The samples were analyzed for VOCs, perchlorate, total and dissolved RCRA
metals, UDMH, aniline, and TDS. NMED agreed to suspend analyses for aniline and UDMH in
groundwater at SS-39 following completion of the 2007 and 2008 sampling events (HGL, 2008).

Semi-annual LTM for groundwater is ongoing with the most recent event conducted in July 2011 (as of the
date of this report). Four new wells were installed in November 2010 as part of the ACM site investigation
and were incorporated into the LTM program for a total of 17 well locations (Tetra Tech, 2011). The wells
are analyzed for VOCs, SVOCs, perchlorate, total petroleum hydrocarbons (TPH)-diesel range organics
(DRO), TPH-gasoline range organics (GRO), metals, TDS, and gross alpha/beta. It should be noted that
five pre-pack monitoring wells, designated MW39-08 through MW39-12 (Figure 3-2), are utilized to collect

groundwater samples from within the Lost River Drainage Basin during each LTM sampling event.
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40 ACCELERATED CORRECTIVE MEASURES

The following sections present the ACM site investigation methods; identify the cleanup criteria;
summarize all site investigation results; and evaluates all the data with respect to the identified cleanup
criteria. The data have been evaluated with regard for both human health and ecological risks.
Completion of these steps has resulted in identification of the chemicals, media, and pathways of concern,
and determination of the areas and volumes of contaminated media that must be addressed to meet the site
closure strategy. Finally, the rational for cleanup and the recommended remedial action are described.
Discussion of the activities required to implement the remedy are provided in Section 5 as the corrective

measures work plan.

The preferred closure strategy for RCRA sites at HAFB is to support unrestricted future land use
(i.e., closure without controls) where technically and economically feasible. Following this direction, this
ACM addendum for SS-39 focuses on data evaluation and remedial actions that will support future
residential use. As discussed below, because the residential cleanup criteria for all chemicals detected in
environmental media at SS-39 are the lowest for all potential human receptors (i.e., resident,
commercial/industrial, and construction workers), the data evaluation and remedial strategy for a future

resident ensures that the most sensitive human receptor is identified.

41 ACMSITE CHARACTERIZATION METHODS

The 2010 ACM site investigation utilized a combination of DPT subsurface soil investigation in the drainage
swale downslope of SWMUs 167 and 179 and around the sumps at SWMU 177, and installation of permanent
groundwater monitoring wells hydraulically downgradient of SWMUs 181 and 177 to better understand the
groundwater plume. These sampling activities were selected based on assessment of all previous site
investigation data (see Section 3.0) and were presented in the ACM Work Plan (Tetra Tech, 2009).

Soil sampling was conducted on November 6, 7, and 8, 2010, using a DPT rig to drive 5-ft long, 2.25-in.
diameter steel sample barrels fitted with sample liners into the subsurface. Continuous sampling was
conducted at 16 locations, identified as SS39-DPT-01 through SS39-DPT -16 (subsequently referred to as
DPT-01 through DPT-16) from the ground surface to total depth at each location. The maximum depth of
sampling was 12 ft bgs in proximity to the sumps at SWMU 177. Each soil core was field screened using a
PID and samples were collected from selected 2-ft long intervals for laboratory analyses. All soil samples

were collected in accordance with applicable SOPs and the required quality assurance (QA)/quality control

4-1



Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

(QC) samples were collected and analyzed. Copies of the boring logs, sampling logs, and chain of custody
forms are provided in Appendix A. All new soil sample locations were surveyed for location and elevation

by a state-licensed surveyor and the survey data are provided in Appendix B.

A Geoprobe® drilling rig was used on November 7 and 8, 2010, to install four new monitoring wells
identified as MW39-13 through MW39-16. The bore holes were driven using 3.25-in. diameter push rods
and an expendable stainless steel drive point. All wells were completed using 2-in. inside diameter PVC
well screens and riser pipe. Well screens consisted of factory slotted, 0.010-in. slot pipe fitted with threaded
bottom caps and threaded riser pipe. The annulus around each well was completed with 20/30 size clean
filter pack. A 3-ft thick bentonite seal was placed on top of the filter pack and the remainder of the well
annulus was filled with a cement-bentonite grout. The wells were completed above grade and protected
with a steel protective steel casing with a locking, weather-tight cap. The wells were installed and
developed in accordance with applicable SOPs. All new wells were surveyed for location and elevation
by a state-licensed surveyor. Copies of the well boring, completion, and development logs are provided
in Appendix A. A copy of the field log book is also provided in Appendix A.

42 ACM CLEANUP CRITERIA

The screening of sediment, soil, and groundwater for contamination representing potential human health
risk was conducted in accordance with Holloman Air Force Base, Hazardous Waste Facility Permit No.
NM6572124422, Appendix 4-F, Actions Levels and Cleanup Levels (NMED, 2004). All laboratory
samples from all site investigation events (i.e., 1991 through 2010) were screened using the most current
available criteria and guidance provided in the Technical Background Document for Development of Soil
Screening Levels, Revision 5.0 (NMED, 2009). As directed in this guidance, outside sources of screening

levels were used as necessary.

NMED has not published SLs for assessing risk via indoor air VI from contaminated sediment, soil, or
groundwater. In accordance with the above referenced guidance (NMED, 2009), the latest EPA guidance
(EPA, 2004) was consulted. For soil at SS-39, the latest versions of EPA’s Johnson & Ettinger model
spreadsheets were used to back-calculate VI screening levels for both 1e-6 and 1e-5 indoor air risk levels
based on the bulk soil sample results. The model assumptions regarding the physical properties of the
subsurface soil were deemed reasonable for the site’s physical setting. The model assumptions for vapor
transport into a future occupied structure were accepted as a plausible scenario for future residential site

use. Because the soil samples assessed for VI were collected at depths above the water table, the default
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value for soil moisture was used. The model lookup inputs for a ‘sandy loam’ soil were selected to
represent SS-39 based on the predominance of fine grained sand and silt with some clay described on the
site boring logs. The fraction of organic carbon in soil used in the VI modeling was based on the
recommended default value (i.e., 0.2 percent) because site-specific data are not available (EPA, 2004).
The VI modeling results are provided in Appendix C. Due to simplifications and conservative
assumptions used in the modeling, and in accordance with suggestions in the guidance document (EPA,
2002), the 1e-5 VI screening levels were selected as cleanup levels. For groundwater, EPA guidance

document lookup values for 1e-5 indoor air risk levels (EPA, 2002) were selected as the cleanup levels.

Specifically, the following regulatory criteria were used to evaluate the analytical data.

Soil/Sediment, Direct Contact
e NMED residential, industrial and construction worker SSLs (NMED, 2009).

e EPA RSLs (EPA Reg VI, June, 2011), if NMED SSLs were not available (NMED, 2004). The EPA

RSLs for carcinogens were multiplied by ten to provide a 1e-5 risk level used by NMED.

e EPA Radionuclide SSLs (EPA, 2000).

Soil/Sediment, Vapor Intrusion

e Johnson & Ettinger model to calculate 1E-5 risk level for indoor air from bulk soil based EPA
guidance (EPA, 2004).

Groundwater, Direct Contact
e NMED residential tap water SLs (NMED, 2009).
o EPA Tap Water RSLs or MCLs (EPA, 2011), if NMED SLs not available (NMED, 2004).

Groundwater, VVapor Intrusion

e Target Groundwater Concentrations based on EPA generic SLs for 1E-5 indoor risk level (EPA, 2002).

Risk-based residential screening levels, exposure pathways, and exposure routes found in the above-
referenced guidance documents were deemed applicable and protective for future use of the site and are
protective for current site use (i.e., industrial). An evaluation of HAFB background values for metals in
soil and groundwater showed that the soil SSLs and groundwater SLs represent higher concentration

levels than background for all metals in soil and for all metals in groundwater with the exception of
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e Metals — arsenic, chromium, lead.

Evaluation of the data presented in Tables 3-6 through 3-9 and Table 4-2, and presented on Figures 4-1
and 4-2, shows that the chemicals detected in soil listed below exceeded vapor intrusion le-5 risk SSLs

for indoor air at one or more locations at SS-39:

e VOCs — 1,11-trichlroethane, 1,1,2-trichloroethane, 1,2-dichloroethane, chloromethane, methylene
chloride, PCE, TCE.

4.3.2 Groundwater Evaluation

As described in the ACM Work Plan (Tetra Tech, 2009) and summarized in Section 4.1, four new
groundwater monitoring wells were installed during the 2010 ACM site investigation. Subsequently, all
existing (MW-1 through MW-12) and new (MW-13 through MW-16) groundwater sample locations were
sampled in July 2011 as part of the ongoing LTM program (see Section 3.6). The results for all
chemicals detected in groundwater during the July 2008 through July 2011 LTM sample events are
presented in Table 4-1. As was provided for the historical groundwater samples (Tables 3-10 through
3-14), the 2010 data table was formatted to show exceedances of the groundwater SLs or RSLs for

residential tap water and for the vapor intrusion from groundwater to indoor air exposure pathways.

Tables including all LTM analytical results for July 2008 through January 2011 sampling events are
provided in the Final Long-Term Monitoring Report, July 2010 — January 2011 for DP-30/SD-33
(SWMU 141), and SS-39 (SWMUs 165, 177, 179, and 181), Holloman Air Force Base, New Mexico
(Tetra Tech, 2011). All July 2011 LTM results are provided in Appendix D.

Evaluation of the data presented in Tables 3-10 through 3-14 and Table 4-2 shows that the chemicals

listed below exceeded residential tap water SLs at one or more location at SS-39:

e VOCs — carbon tetrachloride, chloroform, PCE, TCE, 1,1-dichloroethane, vinyl chloride, naphthalene;
e Metals — arsenic, cadmium, lead, selenium; and

e Others — perchlorate, nitrate/nitrite.

Of the above listed chemicals that exceed the tap water SLs, only carbon tetrachloride, chloroform, TCE,
arsenic, and lead have been detected at multiple well locations and across multiple sampling events.

These chemicals represent significant risk if groundwater was used as tap water, and the July 2011 sample
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results for these chemicals have been plotted on Figure 4-3. Of the above listed chemicals,
1,1-dichloroethane, PCE, vinyl chloride, naphthalene, cadmium, and selenium have been infrequently
detected across the site and across multiple sampling events. 1,1-dichloroethane was detected and
exceeded the tap water SL in a 1993 groundwater sample from location 177-HO3 (see Table 3-11) that
lies directly down slope of the sump located off the southeast corner of Building 1176. Well MW39-13
was installed near this location in 2010 and has been sampled twice (see Table 4-3), but
1,1-dichloroethane was not detected. PCE was detected in well MW39-02 in 1991 at a concentration of
1.1 pg/L and in one of eight 1993 borehole samples, location 177-H03, at a concentration of 2.19 pg/L.
PCE was subsequently detected at new well MW39-13 located down slope of the sump located off the
southeast corner of Building 1176 (approximately between to two historical detection locations; see
Figure 3-2). PCE was detected during both the January and July 2011 sampling events conducted at
MW39-13 at a maximum concentration of 2.3 pg/L (verses the tap water SL of 1.08 ug/L), but was not
detected at any other well location. Vinyl chloride was detected and exceeded the tap water SL in a 1993
groundwater sample from location 177-H02 that is located down slope from Building 1176 and near the
Lost River Basin shoreline. Wells MW39-06/06D lie upgradient and wells MW39-08 and -09 lie
downgradient of 177-H02 and have been sampled multiple times (see Table 4-3), but vinyl chloride has
not been detected in the groundwater. Naphthalene has been included in all LTM groundwater analyses
since July 2008 (see Table 4-3). This chemical was detected at well MW39-08 at an estimated
concentration of 2.3 pg/L in July 2008 (compared to the SL of 1.43 pg/L), but has not been detected in
this well or any other site well since that time. Cadmium and selenium both exceeded the tap water SL at
well MW39-12 in the sample collected during July 2008. Neither metal has exceeded during the
subsequent six sample events at this well, nor has either metal exceeded at any other site well during the
LTM (see Table 4-3). Based on the above observations, 1,1-dichloroethane, PCE, vinyl chloride,
naphthalene, cadmium, and selenium are not considered significant tap water risk components for

groundwater at SS-39 and are not shown on Figure 4-3.

Evaluation of the data presented in Tables 3-10 through 3-14 and Table 4-2 shows that the chemicals listed

below exceeded the VI 1e-5 risk SLs for groundwater to indoor air at one or more locations at SS-39:

e VOCs — bromoform, carbon tetrachloride, TCE, vinyl chloride.

Of these four VOCs that exceeded VI SLs, only TCE was observed to exceed the VI SLs at multiple
sampling locations on multiple sample dates. The July 2011 sampling results for TCE are shown on

Figure 4-3. Bromoform was only detected and exceeded the vapor intrusion SL in downgradient well
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MW39-09 and only in July 2006; it has not been detected in this or any other well since that time (see
Tables 3-14 and 4-3). Carbon tetrachloride has been consistently detected at upgradient well MW39-02,
located near the sump to the southwest of Building 1176, and at downgradient well MW39-06. Carbon
tetrachloride exceeded the VI SL in 1991 and 1997, but has not exceeded the VI SL since that time (but
has exceeded the tap water SL). As discussed above, vinyl chloride was detected in 1993 but has not
been detected during any LTM sampling event at any well. Based on the above observations, bromoform,
carbon tetrachloride, and vinyl chloride are not considered significant VI risk components for

groundwater at SS-39; bromoform and vinyl chloride are not shown on Figure 4-3.

Based on the preceding data evaluations, the July 2011 LTM sampling results for all chemicals that have
been shown to represent significant risk for direct contact and for VI risk from groundwater to indoor air
are shown on Figure 4-3. Due to their low frequency of detection (see above), 1,1-dichloroethane,
bromoform, vinyl chloride, naphthalene, cadmium, and selenium are not shown on the figure.
Nitrate/nitrite is not shown on the figure because it was analyzed in wells MW39-01 through MW39-04
only in 1991. Nitrate/nitrite exceeded in only well MW39-02 located near the sump that lies to the
southwest of Building 1176.

44 MEDIA AND PATHWAYS OF CONCERN FOR HUMAN HEALTH

The data evaluation presented in the Section 4.3 demonstrates that concentrations of chemicals in soil and
groundwater at SS-39 exceed the risk-based SSLs and SLs; therefore, both soil and groundwater are
media of concern. Sediment sampled in the Concrete Collection Basin (SWMU 167) and soils collected
along the drainage swales below the outfalls of the propellant and oxidizer spill pipe discharges were

evaluated using the SSLs for human exposure to soils.

4.4.1 Soil Pathways

Unacceptable risk from soil at SS-39 may occur via two pathways:

1) Direct human contact with soil; and

2) Human occupation of buildings constructed near contaminated soil via VI.

For direct contact risk evaluation, soil data Tables 3-1 through 3-5 and 4-1 provide SSLs for the resident,
commercial/industrial, and construction worker receptors and identified the chemicals and locations that

exceeded these criteria. Review of the tables shows that for all chemicals that exceeded one or more of
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these criteria, the residential SSL was the lowest of all receptors; thus, identification of chemicals that

exceed residential criteria, by default, identifies risks for all of the listed human receptors.

For VI evaluation, the soil data tables provide SSLs for both the 1e-6 and 1le-5 indoor air risk levels for
residential receptors. Due to assumptions and simplifications in the modeling used to derive VI SSLs

based on bulk soil analytical data, the 1e-5 risk level is deemed protective.

4.4.2 Groundwater Pathways

The data evaluation presented in Section 4.3 shows that human health risks exist at SS-39 from exposure
to chemicals in groundwater. Chemicals in groundwater have been shown to exceed both the residential
tap water SLs (or MCLs) and the SLs for groundwater to indoor air VI risk. The residential tap water use

pathway is deemed not applicable for SS-39 for the following reasons:

e There is no current groundwater use at the site or vicinity

e The data tables show that groundwater at the site is high in TDS (Tables 3-13, 3-14, and 4-3). High
TDS is persistent over the entire LTM monitoring period and for all areas of the site (all well
locations). Because TDS exceeds 10,000 mg/L, the groundwater is not considered a potable

groundwater source and risk via this pathway is incomplete.

Unacceptable risk from groundwater at SS-39 may occur via one pathway:

1) Human occupation of buildings constructed near contaminated groundwater via vapor intrusion.

45 MEDIA AND PATHWAYS OF CONCERN FOR ECOLOGIAL RISK

The results of a HAFB site-wide ecological risk assessment prepared by Sirrine Environmental
Consultants were included in the Risk Assessment Report for the Remedial Investigation, Volume IV of
the RI Report (Radian, 1992). Both terrestrial and aquatic risk characterizations were conducted using
ecological quotients (EQs = site specific or modeled intake concentrations that were compared to selected
effect levels for soils or water quality criteria for groundwater). In the Phase I RCRA Facility
Investigation Report, Volume Il (Radian, 1994), the ecological risk assessment was updated. At SS-39,
analytical data from terrestrial biota samples collected at the site were used to evaluate environmental
effects. Aquatic risk was evaluated using measured surface water data according to the methodology
described in Appendix K of the 1992 risk assessment (Radian, 1992).
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The Supplemental RCRA Facility Investigation Report (HGL, 2007) concluded that surface soil samples,
vegetation samples, and jackrabbit tissue, blood and urine samples were collected in the area, and surface
water samples were collected from the Lost River Drainage Basin to support an ecological risk
assessment. The assessment concluded that there was no unacceptable risk to ecological receptors
(Radian, 1994).

46 AREAS AND VOLUMES OF CONTAMINATION
4.6.1 Soil Contamination

Chemicals in soil that exceed the SSLs, as shown in Tables 3-1 through 3-9, 4-1, and 4-2 and plotted on
Figures 4-1 and 4-2, define the locations and chemicals at SS-39 that represent contaminated soil. In

general, contaminated soil has been identified at four locations/facilities at SS-39, as follows:

Sediment contained within the Concrete Collection Basin (SWMU 167)

o lead

e Sediment contained with the Discharge Box (SWMU 179) and soil/sediment adjacent to the box
o TPH, arsenic, lead inside the box

o Methylene chloride outside the box

e Soil at the outfall of the Oxidizer spill pipe discharge
o Methylene chloride

e Sediment in and adjacent to the three sumps (SWMU 177) associated with Building 1176
o Sump to the southwest of the building — arsenic
o Sump to the south of the building — PCE, TPH, arsenic, chromium, and lead
o Sump to the east of the building — TPH, arsenic

As indicated on Figures 4-1 and 4-2, the areas of soil contamination are associated with point source
historical discharge locations (sumps, outfalls). Step out sampling locations conducted during various site
investigations show the lateral and vertical extent of impacts to soil are localized, generally only a few
feet at each location. Figures 4-4 and 4-5 show the areas of soil contamination and the estimated

dimensions and volumes of each area are listed in Table 4-4.

It is noted that detections of methylene chloride in the 1991 soil samples was associated with laboratory

blank sample detection of methylene chloride for some samples (Radian 1992). Methylene chloride is
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5.1.1.1 HAFB Regulations

The work will be performed on a secure Air Force installation and the contractor personnel must become
familiar with and comply with HAFB regulations. All required badges, passes, and vehicle permits will be
acquired with proper authority and prior to commencing work at SS-39 (e.g., access pass, camera pass, etc.).

5.1.1.2 Site Access

SS-39, as shown on Figure 1-2, is located in the west-central portion of HAFB. Northeast of SS-39 is a
Test Track where rocket sled tests are conducted at various times. Although SS-39 is not a restricted area,
coordination with Test Track personnel will be required to ensure that access onto SS-39 will not be
restricted during the proposed work schedule.

5.1.1.3 Utility Clearances and Dig Permits

Excavation activities at HAFB will be required to comply with HAFB SOP-3 (Appendix E) on utility
clearance and dig permits within the specified timeframe prior to commencing the work. If a utility line
is located at SS-39 during the corrective measures implementation, work will cease and the appropriate
authority will be contacted for inspection and line determination.

5.1.2 Site Reconnaissance

Prior to excavation activities, SS-39 will be visually inspected to mark the extent of the excavation.

52 MOBILIZATION

The following sections presents the mobilization of personnel and equipment required for execution of the
ACM at SS-39.

5.2.1 Personnel

Personnel required for the execution of the ACM at SS-39 include, but are not limited to the following:

Project Manager;

e Project Engineer;

e Site Safety & Health Officer (SSHO);
e Field Operations Supervisor (FOS);

e Equipment Operators;
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e Laborers; and
e Environmental Technicians.

The above personnel will be responsible for the following activities:

o Field oversight/planning;

e Safety compliance;

e Maintenance and operation of equipment;

e Transportation activities;

e Sampling and recording data; and

o Other activities necessary to establish operational support.

When feasible, personnel may have multiple responsibilities.
5.2.2 Equipment

Equipment required for the execution of the ACM at SS-39 include, but is not limited to the following:

o Clearance machine (front loader, mini excavator, etc.);
e Track excavator(s);

e Track/wheel loader;

e Disposal vehicle(s) (e.g., dump trucks);

e Water apparatus (sprayer, water truck, etc.);

e PID;

e Decontamination equipment;

o Sampling equipment;

o Dewatering Pumps and Piping; and

e Water Storage Tanks.

5.3 SITE PREPARATION

The following section describes the preparatory site work to be performed prior to the implementation of
the ACM at SS-39. Site preparation activities include clearing vegetation, removing fencing to gain
access to the discharge box, and the construction of a decontamination pad. The general site layout is
presented in Figure 1-3.

5-3



Holloman Air Force Base
SS-39 Missile Fuel Spill Area ACM Work Plan-Addendum

5.3.1 Site Layout, Spill Containment, and Equipment Lay Down Areas
The following sections describe the site layout, spill containment, and equipment lay down areas.
5.3.1.1 Site Layout

Prior to intrusive activities, the work zones (exclusion zone, contamination reduction zone, and support
zone) will be demarcated by interim barriers to ensure the appropriate hazard communication during
excavation and sampling. The exclusion zone will consist of the area to be excavated plus a small area
adjacent to the excavation.  The general site layout depicting the excavation work zones is presented in
Figure 4-5.

5.3.1.2 Spill Containment

Spill kits will be readily available to address incidental releases of fuel or oil during fueling and
maintenance operations. The spill kits will consist of the following items:

e Absorbent material (Oilophylic pads, rags, broom, etc.);
e Storage/disposal containers (55 gal. drums or equivalent); and
e Spill/migration controls (poly sheeting, berms, etc.).

Soils contaminated as a result of spills from heavy equipment will be excavated and segregated for waste
characterization and disposal. Contaminated soils resulting from small spills may be containerized in
drums or roll-off boxes. Waste disposal characterization will be performed to include the applicable list
of contaminants associated with SS-39. Alternatively, contaminated soils may be added to soil waste
piles from SS-39 excavation activities; however, in such instances, the waste profile analysis will be
expanded to include analyses consistent with the spilled material. Contaminated soils resulting from a
spill from heavy equipment or machinery will be disposed at an appropriate disposal facility.

Because the disturbed areas are expected to be less than 1 acre, a Surface Water Pollution Prevention Plan
(SWPPP) is not required for the ACM at SS-39.

5.3.1.3 Equipment Lay Down Area

A clean equipment lay down area will be identified as part of the mobilization activities for this project.
The equipment staging areas will be used to stage equipment for pre-work and post-decontamination

inspections.
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5.3.1.4 Soil Erosion and Sediment Controls

Because the disturbed areas are expected to be less than 1 acre, a SWPPP is not required for the ACM at
SS-39. However, climate conditions may dictate certain control measures to mitigate potential erosion
and wind transport of soil. Control measures that may be utilized include berms to protect soil stockpiles,
silt fence or hay bales, and poly sheeting to cover soil stockpiles.

54 EXCAVATION OF CONTAMINATED SOIL

Soils that are identified to contain contaminants at concentrations exceeding the cleanup levels (see
Section 4.3), which are based on NMED Residential SSLs and/or vapor intrusion SSLs, will be
excavated; temporarily stockpiled, if dewatering is necessary; and transported off-site to a permitted
disposal facility to accept special waste. The following sections describe the methodologies and
procedures planned to remediate contaminated soil associated with SS-39.

5.4.1 Excavation Area

The perimeter of each excavation area within SS-39 is shown on Figure 4-4. There are a total of six
separate locations where soil and/or sediment will be removed. A description of each location and the
approximate dimensions, depths and volumes of soil/sediment to be excavated at SS-39 are presented in
Table 4-4. The excavation limits shown on Figure 4-4 encompass the SSL exceedances at SS-39, which
were determined through the evaluation of all analytical data collected at SS-39, as discussed in
Sections 4.4 through 4.6. The final volume of soil to be removed is subject to change based upon actual
field observations, field measurements, or any additional laboratory analytical results that may be
obtained during excavation activities.

5.4.2 Excavation Equipment

Excavation equipment and tools will be required to remove soil and sediment, to dig out and remove up to
8-ft diameter concrete sumps, and to clean out drainage troughs and sediment trap boxes. The maximum
depth of excavation is expected to be approximately 14 ft bgs and the largest lateral dimension of the
excavations is expected to be approximately 12 ft. If possible, soil will be loaded directly into dump
trucks for transport to the off-site disposal facility, unless groundwater or saturated soil is encountered
(see below). The specific equipment will be selected based upon the operational logistics, weather, and
site conditions in force at the time of ACM implementation.
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5.4.3 Excavation Methodology

The methods of excavation will provide the maximum protection to site workers while enabling the team to
optimize operational effectiveness and efficiency. Equipment operators will maintain a clear line of sight
with the excavation location. When the operator does not have a clear line of sight, a spotter will be used, as
necessary, to visually inspect the excavation areas as frequently as needed to identify potential hazards.
Spotters will inspect the content and consistency of the soil removed to verify the nature and extent of
impacted soil. During these inspections, the operator will throttle down the equipment and remove his
hands from the controls in order to protect ground personnel while they inspect the excavation area.

If a utility line is located at SS-39 during the corrective measures implementation, work will cease and the
appropriate authority will be contacted for inspection and line determination.

5.4.4 Determination of Complete Excavation Areas

The determination of whether the excavation is complete will be dictated by visual observation, field
screening of excavated soil (e.g. PID), and knowledge of the analytical results from the pre-excavation
sample locations (i.e., all existing sample results). If discolored soil is visually observed or excavated soil
contains elevated PID readings, the excavation will be expanded to include this material. Once the limits
of excavation samples have been determined using the aforementioned procedures, confirmation sampling
will be conducted; however, based on existing soil data, backfilling of the excavation will not be
dependent of receipt of the confirmation sample results from the laboratory. If site or soil conditions are
observed or believed to be distinctly different than those expected based on the pre-excavation sample
data, then excavations may be held open until receipt of the confirmation sample laboratory results.

Post-excavation confirmation samples will be collected from the side walls and the bottom of the
excavation. The samples from the side walls will be collected at approximately one sample every 50
linear ft (LF) of excavation at the depth where the contamination is expected to be the highest. Samples
will be collected from the bottom of the excavation at a minimum of one every 2,500 ft%>. For small
excavations, less than 50 LF per side, a maximum of 2 side walls samples and 1 bottom sample will be
collected. The samples at SS-39 will be selectively analyzed for VOCs, TPH, and metals (arsenic,
chromium, and lead only) depending on the excavation-specific remediation rationale (i.e., based on

contaminants that have been shown to exceed criteria at each excavation location).
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5.4.5 On-Site Soil Management

During excavation activities at SS-39, soils excavated from designated areas will be direct-loaded into
dump trucks and transported to an off-site disposal facility, unless saturated soil or groundwater is
encountered. If excavated soil is too wet for immediate transport, then contaminated soil will be
stockpiled on plastic sheeting, and bermed if necessary to prevent runoff, adjacent to the excavation and
allowed to dewater. Fluids draining from the contaminated soil must be captured, containerized, and
tested prior to proper disposal (if fluids are returned to the excavation, they must be immediately pumped
out). Once all free water has drained from the contaminated soil stockpile, soil will be loaded into dump
trucks for disposal. Soil/sediments within the drainage troughs, in the discharge box, and in the concrete
basin will be removed using shovels, vacuum equipment, or a small excavator.

Best management practices and engineering controls will be utilized to mitigate the potential for
migration of soil or groundwater contamination while excavation activities are performed at SS-39.
Engineering controls including berms, silt fence and/or straw or hay bales, and plastic covers will be used
around soil stockpiles to prevent the uncontrolled migration of sediment during precipitation events.
When feasible, equipment will be positioned outside areas of potential contamination and will not
traverse contaminated areas.

Water may be applied for dust suppression, as needed, for the clean overburden soil stockpile. If
necessary, tarps will be used to protect stockpiled soil from wind and rain.

5.5 RECORD KEEPING

The FOS will be responsible for maintaining records for all wastes shipped from SS-39. Waste disposal
tracking documents and tables describing the respective wastes, volume of waste, transporter, disposal
facility, and the date it is shipped from the site will be prepared. These tracking documents will assist in
the preparation of the manifests/bills of lading. These records will be retained in accordance with 40
Code of Federal Regulations (CFR) 262. Copies of any required approvals, permits, and insurance
certificates will be obtained from the approved facility and transporters, as required.

56 POST-EXCAVATION INSPECTION

As each proposed excavation shown on Figure 4-4 is completed, the bottom and sidewalls of each

excavation will be inspected for evidence of contamination. If evidence of contamination is noted
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(e.g., staining, odor, field meter readings, etc.), additional material will be removed from the area of the
evident contamination. This process will continue until evidence of contamination is no longer observed
and the confirmation samples, discussed in Section 5.2, can be collected.

A combination of field observation, field meter testing, and knowledge of the data from the pre-
excavation samples will dictate when excavation is complete.

Section 5.0 of this ACM Work Plan Addendum presents the specific sampling and analysis parameters
proposed for confirmation sampling for this project. Specific sampling and QC parameters for those
methods are described in detail in the AFCEE QAPP (AFCEE, 2006).

5.7 DECONTAMINATION

Decontamination of heavy equipment, sampling tools, and personnel will be performed to avoid cross-
contamination, health and safety precautions, and to limit the migration of contaminants off-site.

All heavy equipment will be decontaminated in accordance with the HAFB SOP-2H (Appendix E).
Generally, heavy equipment will be decontaminated by initially removing gross soil accumulation using a
scraper, brush, or other device, then further decontamination using a high-pressure spray wash at a
constructed decontamination pad designed to contain wash water fluids and sediment. Each piece of
heavy equipment will be decontaminated and visually inspected prior to leaving SS-39.

Decontamination of reusable sampling equipment and tools is required and will be conducted in
accordance with HAFB SOP-2 (Appendix E). Equipment and/or clothing that cannot be reused will be
collected in plastic trash bags and disposed of as solid waste.

Trucks transporting wastes off-site will be cleaned at the point of loading before leaving the site. All
loose or bulk soil will be removed from the truck body, tires, chassis, axles, and other external portions of
the truck bed and dump gate. During loading, extraneous soil can accumulate on the truck side rails,
tailgates, and bumpers. This soil will be brushed off the truck before the truck leaves SS-39. On-site
trucks and construction equipment will generally remain within the exclusion zone rather than be
decontaminated. On-site trucks and equipment will be decontaminated once excavation activities are
completed and prior to leaving SS-39.
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5.8 BACKFILLING AND SITE RESTORATION

Once the post-excavation has determined that contaminated soils have been successfully removed, the
excavation will be backfilled and re-graded to establish continuity with the natural slope of the
surrounding area. The remediation of SS-39 will require the removal and off-site disposal of
approximately 274 yd® of soil. It is anticipated that the HAFB borrow area will provide all of the backfill
material that will be needed to backfill the excavations at SS-39.

Once contaminated soil has been removed, the clean fill will be transported from the on-base borrow area
and will used to backfill the excavation. In the event that groundwater is encountered at SS-39 and
groundwater seepage cannot be reasonably controlled during backfilling (e.g., by pumping from the
excavation), then gravel backfill may be used in the lower portions of the excavation to provide a base for
the soil backfill. The backfilled area will be compacted and crowned to prevent excessive settlement. The
site will be restored to its approximate topographical conditions.

59 DEMOBILIZATION

After completion of all activities described in this ACM Work Plan, all heavy equipment, machinery, and
tools used to perform the work will be inspected and decontaminated to remove any potentially
contaminated soil. Each item will be thoroughly inspected to ensure that all potential contamination is
power washed or wiped from all site equipment. Demobilization will be considered complete after all
heavy equipment, machinery, and tools have been decontaminated and all temporary facilities (e.g.,
decontamination pad) have been decommissioned.

5.10 FIELD SAMPLING AND ANALYSIS

This section presents the field sampling activities planned for SS-39. The general site layout of SS-39 is
shown on Figure 1-3 and the areas proposed for excavation are shown on Figure 4-4. These protocols and
procedures provide guidelines as to how each activity should be performed. HAFB SOPs pertinent to the
sampling activities are included in Appendix E.

For all samples collected during the execution of this scope of work, a sample collection log will be
completed for documentation purposes. A daily field log will be completed at the end of each day to
document daily site activities. On days when samples are collected, a copy of the completed chain of
custody record will accompany all field paperwork to the project office.
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5.10.1 Data Quality Objectives

The Data Quality Objectives (DQOs) govern the rationale and methods selected to collect samples and
methods of laboratory analysis:

DQO 1 — Implement a soil sampling program to confirm that chemicals exceeding cleanup levels have
been removed at the proposed excavation areas.

DQO 2 — Execute a sampling program to verify planned disposal methods for soil comply with all
requirements for disposal at the off-site disposal facility.

DQO 3 — Implement a post-excavation inspection program to verify all visible contamination (e.g.,
staining, odor, etc.), and all soils with elevated PID readings have been removed from the excavation
area. The results of the post excavation inspections will be documented in the field activity log and
confirmed with photographs.

DQO 4 — Present a defensible data summary report to verify that the ACM for SS-39 has been implemented,
and the remedy is complete, effective, and protective to support regulatory closure of the site.

5.11 POST-EXCAVATION CONFIRMATORY SAMPLING

In order to meet the remediation objectives for SD-39, contaminated soils that exceed the residential
cleanup levels will be excavated. During the excavation activity, the field team will conduct visual
observations for signs of contaminated soil (e.g., staining), will use field meters or testing kits (e.g., PID)
to determine presence of organic chemicals, and will review the excavation limits with respect to the pre-
excavation sample locations to determine that the excavation has met the remedial objective.

Following field efforts to determine that contaminated soil has been removed, confirmation samples will
be collected from the side walls and the bottom of the excavation prior to backfilling to provide
laboratory confirmation data that remaining soils do not exceed cleanup levels. The samples from the
side walls will be collected at approximately 1 sample every 50 LF of excavation at the depth where the
contamination is expected to be the highest. The samples will be collected from the bottom of the
excavation at a minimum of 1 sample every 2,500 ft* (e.g., one sample for every 50 X 50 ft grid area). For
small excavations, less than 50 LF per side, a maximum of 2 side walls samples and 1 bottom sample will
be collected. Samples will be collected using a stainless steel trowel or spoon that has been
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decontaminated prior to each use. The sample will be homogenized in a decontaminated stainless steel
bowl (excluding VOC samples) and selectively analyzed for VOCs, TPH, and metals (arsenic, chromium,
and lead only).

QC sampling will be performed at a frequency of 1 QC sample per 10 discrete soil samples and 1 matrix
spike/matrix spike duplicate (MS/MSD) per 20 discrete soil samples

Due to safety concerns, soil samples from excavations greater than 4 ft will be collected directly from the
bucket of the excavator or backhoe. In such instances, the sampling technician will direct the equipment
operator where to collect the soil sample and observe the sample collection to verify the soil in the bucket
is representative of the location and depth of soil to be characterized.

5.12 SAMPLE PREPARATION AND DOCUMENTATION

The procedures for sample preparation and documentation are detailed in HAFB SOP-1 (Appendix E).
All samples will be prepared, documented, handled, and shipped in accordance with this SOP.

5.13 DECONTAMINATION

Decontamination of non-disposable equipment and personnel will be performed for health and safety
precautions, to avoid cross-contamination, and to limit the migration of contaminants off-site. Because of
the planned use of disposable sample collection equipment where possible, it is anticipated that the level
of decontamination required for sampling equipment will be minimal. HAFB SOP-2 (Appendix E)
presents the detailed procedures for decontamination of sampling equipment.

5.14 REPORTING OF DATA

The results of the activities conducted as part of the ACM Work Plan and this Addendum, including
sampling results, boring and well logs, field activity log, sample collection logs, and photographs will be
presented in an ACM Completion Report.
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5.15 WASTE MANAGEMENT AND DISPOSAL

The objective of this chapter is to outline the procedures to classify, characterize, handle, and manage the
off-site disposal of wastes, while conducting work practices to minimize the volume of wastes generated
at SS-39. The procedures will be in compliance with all Federal, State, and local regulations, including
but not limited to those listed below.

Federal
e U.S. Department of Transportation 49 CFR 171-177, Hazardous Materials Transportation Regulations

e 29 CFR 1910, Occupational Safety and Health Administration and 29 CFR 1926, Occupational
Safety and Health Administration Construction Standard

e 40 CFR 260, Hazardous Waste Management System: General

e 40 CFR 261, Identification and Listing of Hazardous Waste

e 40 CFR 262, Standards Applicable to Generators of Hazardous Waste
e 40 CFR 263 Regulation for Hazardous Waste Transporters

e 49 CFR 100-177, Hazardous Material Transportation Act

5.16 WASTE DISPOSAL PROFILE ANALYSIS AND FACILITY SELECTION

Waste characterization soil samples were collected at SS-39 during the initial ACM implementation and
excavated soils meet the RCRA requirements for classification as a nonhazardous special waste. These
sample results are provided in Appendix F. A special waste disposal authorization request will be filed
with the State of New Mexico and provided to the landfill to acquire special waste authorization for the
disposal of excavated soils. If determined necessary, soil sample test results will be submitted with the
special waste disposal request verifying the waste is not hazardous.

5.17 OFF-SITE TRANSPORTATION AND DISPOSAL

All excavated soils will be transported directly to an approved off-site disposal facility. A local
transportation contractor, licensed in New Mexico to haul the generated waste, will be subcontracted to
provide transport to the disposal facility. Drivers will be required to sign into the site (Visitors Log) and
provide all applicable permits, certifications, and licenses for each vehicle upon entry to the site.
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Trucks transporting wastes off-site will be cleaned at the point of loading before leaving the site. All loose
or bulk soil will be removed from the truck body, tires, chassis, axles, and other external portions of the
truck bed and dump gate. Any remaining soil will be washed from the truck after the load is covered and
before the truck leaves the loading area.

Trucks transporting wastes off-site will be completely and tightly covered with a tarp to prevent wastes
from falling or blowing out of the truck bed. The tarp will be solid and free of holes, rips, tears, or other
openings. All edges of tarps will be tightly secured to the sides of the truck beds. Dump gates will be
tightly closed and free of cracks, gaps or other openings. Any soil remaining in the truck bed must be
removed prior to leaving the disposal area and decontaminated before being discharged from waste
transport service at HAFB.

5.18 RECORD KEEPING

The FOS will be responsible for maintaining records for all wastes shipped from the site. Waste disposal
tracking documents and tables describing the respective wastes, container contents, its respective
identification number, size, condition, transporter, disposal facility, and the date it is shipped from the site
will be prepared. These tracking documents will assist in the preparation of the manifests/bills of lading.
These records will be retained in accordance with 40 CFR. Copies of any required approvals, permits, and
insurance certificates will be obtained from the approved off-site disposal facility and transporters
as required.

After wastes have been unloaded at the approved landfill facility, the transporter will receive a load ticket.
The load ticket will correspond to the respective special waste manifest and bill of lading. The ticket will
be retained as the record of disposal in accordance with 40 CFR.

5.19 FIELD HEALTH AND SAFETY

The health and safety procedures followed during the execution of this plan are outlined in the Tetra Tech
Health and Safety Plan (HASP) (Tetra Tech, 2010). The Tetra Tech SSHO will provide oversight and
direction for the activities within the scope of this work plan addendum. An Activity Hazard Analysis for
the planned work at SS-39 is provided in Appendix G.
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5.20 MEDICAL SERVICES CLINIC INFORMATION

The Medical Services clinic near HAFB is:

White Sands Family Practice & Immediate Care
2010 Pecan Drive
Alamogordo, New Mexico 88310

Route to the White Sands Family Practice & Immediate Care Center from HAFB is as follows:

e Take US-70 E (turn left) from HAFB commercial vehicle gate for approximately 9.1 miles;
e Turn right onto Indian Wells Road for 1.0 miles;

e Turn right onto Pecan Drive for 125 ft; and

e Arrive at 2010 Pecan Drive.

The distance to the medical facility from HAFB is approximately 10.1 miles and is anticipated to take
approximately 30 minutes.

5.21 MEDICAL SERVICES CLINIC INFORMATION

An emergency situation is defined as a sudden, generally unexpected occurrence demanding immediate
action. Emergencies at HAFB include accidents, injuries requiring medical care, fires, explosions, and
significant releases of hazardous substances to the environment, and extreme weather events, such as
tornadoes.

In the event that an emergency situation arises, the appropriate immediate response must be taken by the
first person to recognize the situation. The field crew shall immediately notify the site management of the
incident, and the appropriate emergency service organization shall be contacted. A list of emergency
contacts is provided in Table 2-1 of the Tetra Tech HASP (Tetra Tech, 2010). A copy of the emergency
telephone numbers and directions to the nearest selected urgent care facility can be found in the
Emergency Action Plan binder, which will be on-site at all times. Emergency Medical Services (EMS)
shall transport seriously injured personnel to the hospital. The Project Manager shall be notified of any
job-related accident, injury, or illness.
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In the case of injury or illness, a trained person will render the proper emergency first aid care. First aid
equipment and emergency eyewash shall be available at SD-27. Personnel will be notified as to the
locations of first aid equipment during the initial safety briefing session.

If the injury or illness is from exposure to a hazardous substance, rapid identification of that substance
should be attempted. This information shall be provided to the medical personnel. Material Safety Data
Sheets (MSDSs) are provided for operational chemicals. The MSDS details first aid procedures to follow
in the event an exposure occurs.

Unless the emergency event is extreme and obvious, the decision to cease all field activities and evacuate
the site will be made by the FOS and SSHO. Field personnel will report to the Project Office to sign-out,
if possible.

5.22 PERSONAL PROTECTIVE EQUIPMENT

When engineering and administrative controls are not feasible or adequate to protect personnel from the
hazards associated with project activities, personal protective equipment (PPE) use will be required.
Refer to the Tetra Tech HASP for the specific PPE requirements.

5.22.1 Level D Protection

A minimum of Level D protection will be required for all site work. This level of protection will include
use of:

e Hard-toed work boots [American National Standards Institute (ANSI) Z41-1991 approved];
¢ Nitrile gloves (inner);

e Work gloves (based on specific task and weather conditions may require multiple layers);

e Sleeved shirts;

e Long pants;

e Hard hat (comply with ANSI Z89.1-1986, minimum Class C as required);

e Hearing protection (provide attenuation below effective hearing levels, as required);

e ANSI 87.1 approved safety glasses (with side shields); and

e Additional appropriate dress as required by weather conditions.
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5.23 EXCAVATION SAFETY REQUIREMENTS

Any excavation 4 ft or deeper, into which persons will enter and perform work, shall be shored, sloped, or
otherwise made safe for entry. Excavations less than 4 ft in depth in which a competent person, as
defined in 29 CFR 1926 Subpart P, examines and determines there to be no potential for cave-in, do not
require protective systems. Certain excavations and trenches are considered confined spaces that require
a confined space entry permit; however, management of the excavations at SS-39 are not expected to
require any such permit.

Daily inspections of the excavation shall be made by a competent person as defined in 29 CFR 1926
Subpart P. All excavated materials shall be placed at least 2 ft from the edge of the excavation. The FOS
and the SSHO shall evaluate the exposure of the excavation to employees, vehicles, and equipment. This
evaluation shall be used in determining the class of perimeter protection.

All project personnel shall participate in the site-specific training session and be instructed in the
following requirements:

e Operations shall be suspended, ignition sources eliminated, and the area shall be ventilated if the
concentration of flammable/combustible vapors reach or exceed 10 percent of the lower explosive
limit. A combustible gas indicator will be used to make this determination.

e Employees shall not work in excavations in which there is accumulated water, or in excavations in
which water is accumulating, unless adequate precautions have been taken to protect employees
against the hazards posed by water accumulation. If water is controlled or prevented from
accumulating by the use of water removal equipment, the process shall be monitored by a competent
person to ensure proper operation.

e Excavations greater than 4 ft in depth that require personnel to enter shall have sufficient means of
entry and egress (e.g., stairs, ladders, and ramps). Means of entry/egress shall not require personnel
to travel laterally more than 25 ft.

5-16


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	SS39 ACM WP Addendum 120511.pdf
	COVER PAGE
	TABLE OF CONTENTS
	TABLES
	APPENDICES
	FIGURES

	ACRONYMS
	1.0 INTRODUCTION
	1.1 INSTALLATION BACKGROUND
	1.1.1 Location
	1.1.2 History

	1.2 SS-39 MISSILE FUEL SPILL AREA
	1.2.1 Location
	1.2.2 Site Description
	1.2.3 Contamination History

	1.3 SCOPE AND OBJECTIVE
	1.4 WORK PLAN Addendum ORGANIZATION

	2.0 SITE-SPECIFIC ENVIRONMENTAL SETTING
	2.1 DEMOGRAPHICS
	2.6 HYDROGEOLOGY
	2.5 GEOLOGY
	2.4 SURFACE WATER
	2.3 TOPOGRAPHY
	2.2 CLIMATE

	3.0 PREVIOIUS SITE INVESTIGATIONS
	3.1 PHASE I REMEDIAL INVESTIGATION
	3.2 PHASE II RCRA FACILITY INVESTIGATION
	3.3 SUPPLEMENTAL GROUNDWATER INVESTIGATION
	3.4 GROUNDWATER LONG TERM MONITORING, 1997 THROUGH 2005
	3.5 SUPPLEMENTAL RFI ACTIVITIES
	3.5 SUPPLEMENTAL RFI ACTIVITIES
	3.5.1 Sediment Sampling
	3.5.2 Subsurface Soil Sampling
	3.5.3 Permanent Monitoring Wells
	3.5.4 Pre-Pack Temporary Wells
	3.5.5 Groundwater Sampling


	4.0 ACCELERATED CORRECTIVE MEASURES
	4.1 ACM SITE CHARACTERIZATION METHODS
	4.2 ACM CLEANUP CRITERIA
	4.3 INVESTIGATION RESULTS AND DATA EVALUATION
	4.4 MEDIA AND PATHWAYS OF CONCERN for human health
	4.4.1 Soil Pathways
	4.4.2 Groundwater Pathways

	4.5 MEDIA AND PATHWAYS OF CONCERN for Ecologial risk
	4.6 AREAS AND VOLUMES OF CONTAMINATION
	4.6.1 Soil Contamination
	4.6.2 Groundwater Contamination

	4.7 RECOMMENDED REMEDIAL ACTION

	5.0 CORRECTIVE MEASURES WORK PLAN
	5.1 PRE-MOBILIZATION PLANNING
	5.1.1 Permits and Requirements
	5.1.2 Site Reconnaissance

	5.2 MOBILIZATION
	5.2.1 Personnel
	5.2.2 Equipment

	5.3 SITE PREPARATION
	5.3.1 Site Layout, Spill Containment, and Equipment Lay Down Areas

	5.4 EXCAVATION OF CONTAMINATED SOIL
	5.4.1 Excavation Area
	5.4.5 On-Site Soil Management
	5.4.4 Determination of Complete Excavation Areas
	5.4.3 Excavation Methodology
	5.4.2 Excavation Equipment

	5.5 RECORD KEEPING
	5.6 POST-EXCAVATION INSPECTION
	5.7 DECONTAMINATION
	5.8 BACKFILLING AND SITE RESTORATION
	5.9 DEMOBILIZATION
	5.10 FIELD SAMPLING AND ANALYSIS
	5.10.1 Data Quality Objectives

	5.11 POST-EXCAVATION CONFIRMATORY SAMPLING
	5.12 SAMPLE PREPARATION AND DOCUMENTATION
	5.13 DECONTAMINATION
	5.14 REPORTING OF DATA
	5.15 WASTE MANAGEMENT AND DISPOSAL
	5.16 WASTE DISPOSAL PROFILE ANALYSIS AND FACILITY SELECTION
	5.17 OFF-SITE TRANSPORTATION AND DISPOSAL
	5.18 RECORD KEEPING
	5.19 FIELD HEALTH AND SAFETY
	5.20 MEDICAL SERVICES CLINIC INFORMATION
	5.21 MEDICAL SERVICES CLINIC INFORMATION
	5.22 PERSONAL PROTECTIVE EQUIPMENT
	5.22.1 Level D Protection
	5.23 EXCAVATION SAFETY REQUIREMENTS

	6.0 SITE CLOSURE
	6.1 SOIL CLEANUP
	6.2 PREVENT EXPOSURE TO GROUNDWATER
	6.3 PERFORMANCE MONITORING
	6.4 REQUEST FOR NO FURTHER ACITON

	7.0 REFERENCES
	TABLES
	Table 3-1

Screening of 1991 Remedial Investigation Soil Analytical Results for Direct Contact Risk
	Table 4-4

Soil Exacavation Area Details
	Table 4-3. Screening of Chemicals Detected in Groundwater (2008-2011) for

Direct Contact and Vapor Intrusion Risk
	Table 4-2. Screening of Chemicals Detected in Soil Samples (2010) for Vapor Intrusion Risk
	Table 4-1. Screening of Chemicals Detected in Soil Samples (2010) for Direct Contact Risk
	Table 3-14

Screening of Chemicals Detected in Historical Long Term Monitoring Results (2006-2008) for
	Table 3-13

Screening Groundwater Compliance Long Term Monitoring Analytical Results (1997-2006) for
	Table 3-12

Screening 1998 Groundwater Analytical Results for
	Table 3-11

Screening Phase II RCRA Facility Investigation Groundwater Analytical Results for
	Table 3-10

Screening 1991 Remedial Investigation Groundwater Analytical Results for
	Table 3-9

Screening of Soil Analytical Results for Vapor Intrusion Risk
	Table 3-8

Screening of Sediment Analytical Results for Vapor Intrusion Risk
	Table 3-7

Screening of 1994 Remedial Investigation Soil Analytical Results for Vapor Intrusion Risk
	Table 3-6

Screening of 1991 Remedial Investigation Soil Analytical Results for Vapor Intrusion Risk
	Table 3-5

Screening of Soil Analytical Results for Direct Contact Risk
	Table 3-4

Screening of Sediment Analytical Results for Direct Contact Risk
	Table 3-3

Screening of 1994 Remedial Investigation Soil Analytical Results for Direct Contact Risk
	Table 3-2

Screening of Phase II RFI Soil Analytical Results for Direct Contact Risk

	FIGURES
	1-1 Holloman Air Force Base Installation Location, Alamogordo, New Mexico
	1-2 SS-39 Location at Holloman Air Force Base
	1-3 SS-39 Site Features
	2-1 Groundwater Potentiometric Surface Map at SS-39 (July 2010)
	2-2 Groundwater Potentiometric Surface Map at SS-39 (January 2011)
	3-1 Soil Sample Locations at SS-39
	3-2 Groundwater Sample Locations at SS-39
	4-1 Chemicals in Soil Exceeding Residential Soil Screening Levels
	4-2 Chemicals in Soil Exceeding Residential Soil Screening Levels (South of Building 1176)
	4-3 Chemicals in Groundwater Exceeding Residential Screening Levels
	4-4 Areas of Soil Contamination (SWUM 177 Sumps)
	4-5 Areas of Soil Contamination (SWMU 167 and SWMU 179)
	4-6 Area of Groundwater Exceeding Vapor Intrusion Screening Levels

	APPENDIX A

FIELD LOGS

(2010 ACM SITE INVESTIGATION)

(Provided on CD)
	APPENDIX B

SURVEY DATA
	APPENDIX C

VAPOR INTRUSION MODEL RESULTS

(Provided on CD)
	APPENDIX D

ANALYTICAL DATA

(2010 ACM)

(Provided on CD)
	APPENDIX E

HAFB STANDARD OPERATING PROCEDURES
	APPENDIX F

WASTE PROFILE SAMPLE DATA
	APPENDIX G

ACTIVITY HAZARD ANALYSIS
	APPENDIX H

CHEMICAL CONCENTRATION VERSES TIME PLOTS

	A2 - Sample Collection Logs.pdf
	39-1
	39-2

	D3 - F78009_SS-39 Soil&SD-27GW_Nov 2010.PDF
	Cover Page
	Table of Contents
	Section 1: Sample Summary
	Section 2: Case Narrative/Conformance Summary
	Section 3: Sample Results
	3.1: F78009-1:  SS39-DPT-05A
	3.2: F78009-2:  SS39-DPT-05B
	3.3: F78009-3:  SS39-DPT-05C
	3.4: F78009-4:  SS39-DPT-06A
	3.5: F78009-5:  SS39-DPT-06B
	3.6: F78009-6:  SS39-DPT-06C
	3.7: F78009-7:  SS39-DPT-07A
	3.8: F78009-8:  SS39-DPT-07B
	3.9: F78009-9:  SS39-DPT-07C
	3.10: F78009-10:  SS39-DPT-08A
	3.11: F78009-11:  SS39-DPT-08B
	3.12: F78009-12:  SS39-DPT-08C
	3.13: F78009-13:  SS39-DPT-09A
	3.14: F78009-14:  SS39-DPT-09B
	3.15: F78009-15:  SS39-DPT-09C
	3.16: F78009-16:  SS39-DPT-10A
	3.17: F78009-17:  SS39-DPT-10B
	3.18: F78009-18:  SS39-DPT-10C
	3.19: F78009-19:  SS39-DPT-11A
	3.20: F78009-20:  SS39-DPT-11B
	3.21: F78009-21:  SS39-DPT-11C
	3.22: F78009-22:  SS39-DPT-12A
	3.23: F78009-23:  SS39-DPT-12B
	3.24: F78009-24:  SS39-DPT-12C
	3.25: F78009-25:  SS39-DPT-13A
	3.26: F78009-26:  SS39-DPT-13B
	3.27: F78009-27:  SS39-DPT-13C
	3.28: F78009-28:  SS39-DPT-14A
	3.29: F78009-29:  SS39-DPT-14B
	3.30: F78009-30:  SS39-DPT-14C
	3.31: F78009-31:  SS39-DPT-DUP01
	3.32: F78009-32:  SS39-DPT-DUP02
	3.33: F78009-33:  SS39-DPT-DUP03
	3.34: F78009-34:  SS39-TB-11112010-A
	3.35: F78009-35:  SS39-TB-11112010-B
	3.36: F78009-36:  SD27-TTMW-05
	3.37: F78009-36F:  SD27-TTMW-05
	3.38: F78009-37:  SD27-TTMW-01
	3.39: F78009-37F:  SD27-TTMW-01
	3.40: F78009-38:  SD27-TB-11112010-C
	3.41: F78009-39:  SD27-TB-11112010-D

	Section 4: Misc. Forms
	4.1: Certification Exceptions
	4.2: Chain of Custody

	Section 5: GC/MS Volatiles - QC Data Summaries
	5.1: Method Blank Summary
	5.1.1: VH2463-MB  H066138.D  Method Blank Summary
	5.1.2: VG2581-MB  G0068558.D  Method Blank Summary
	5.1.3: VG2582-MB  G0068588.D  Method Blank Summary
	5.1.4: VH2464-MB  H066173.D  Method Blank Summary
	5.1.5: VH2465-MB  H066217.D  Method Blank Summary
	5.1.6: VF1348-MB  F046025.D  Method Blank Summary
	5.1.7: VF1350-MB  F046055.D  Method Blank Summary
	5.1.8: VF1353-MB  F046112.D  Method Blank Summary

	5.2: Blank Spike Summary
	5.2.1: VH2463-BS  H066137.D  Blank Spike Summary
	5.2.2: VG2581-BS  G0068549.D  Blank Spike Summary
	5.2.3: VH2464-BS  H066172.D  Blank Spike Summary
	5.2.4: VG2582-BS  G0068591.D  Blank Spike Summary
	5.2.5: VH2465-BS  H066216.D  Blank Spike Summary
	5.2.6: VF1348-BS  F046024.D  Blank Spike Summary
	5.2.7: VF1350-BS  F046051.D  Blank Spike Summary
	5.2.8: VF1353-BS  F046111.D  Blank Spike Summary

	5.3: Matrix Spike/Matrix Spike Duplicate Summary
	5.3.1: F78052-5MS  H066144.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.2: F78038-3MS  G0068556.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.3: F78009-24MS  H066175.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.4: F78104-1MS  G0068596.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.5: F78145-1MS  H066219.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.6: F78101-29MS  F046034.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.7: F78009-37MS  F046062.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.8: F78210-7MS  F046122.D  Matrix Spike/Matrix Spike Duplicate Summary

	5.4: Instrument Performance Checks (BFB)
	5.4.1: VF1347-BFB  F045992.D  Instrument Performance Check (BFB)
	5.4.2: VF1348-BFB  F046022.D  Instrument Performance Check (BFB)
	5.4.3: VF1349-BFB  F046036.D  Instrument Performance Check (BFB)
	5.4.4: VF1350-BFB  F046049.D  Instrument Performance Check (BFB)
	5.4.5: VF1353-BFB  F046109.D  Instrument Performance Check (BFB)
	5.4.6: VG2573-BFB  G0068158.D  Instrument Performance Check (BFB)
	5.4.7: VG2581-BFB  G0068547.D  Instrument Performance Check (BFB)
	5.4.8: VG2582-BFB  G0068585.D  Instrument Performance Check (BFB)
	5.4.9: VH2460-BFB  H066000.D  Instrument Performance Check (BFB)
	5.4.10: VH2463-BFB  H066135.D  Instrument Performance Check (BFB)
	5.4.11: VH2464-BFB  H066170.D  Instrument Performance Check (BFB)
	5.4.12: VH2465-BFB  H066214.D  Instrument Performance Check (BFB)

	5.5: Internal Standard Area Summaries
	5.5.1: VF1348-CC1347  F046023.D  Volatile Internal Standard Area Summary
	5.5.2: VF1350-CC1349  F046050.D  Volatile Internal Standard Area Summary
	5.5.3: VF1353-CC1349  F046110.D  Volatile Internal Standard Area Summary
	5.5.4: VG2581-CC2573  G0068548.D  Volatile Internal Standard Area Summary
	5.5.5: VG2582-CC2573  G0068586.D  Volatile Internal Standard Area Summary
	5.5.6: VH2463-CC2460  H066136.D  Volatile Internal Standard Area Summary
	5.5.7: VH2464-CC2460  H066171.D  Volatile Internal Standard Area Summary
	5.5.8: VH2465-CC2460  H066215.D  Volatile Internal Standard Area Summary

	5.6: Surrogate Recovery Summaries
	5.6.1: Method: SW846 8260B  Matrix: AQ  Volatile Surrogate Recovery Summary
	5.6.2: Method: SW846 8260B  Matrix: SO  Volatile Surrogate Recovery Summary

	5.7: Initial and Continuing Calibration Summaries
	5.7.1: VF1347-ICC1347  F045996.D  Initial Calibration Summary
	5.7.2: VF1347-ICV1347  F045999.D  Initial Calibration Verification
	5.7.3: VF1348-CC1347  F046023.D  Continuing Calibration Summary
	5.7.4: VF1349-ICC1349  F046040.D  Initial Calibration Summary
	5.7.5: VF1349-ICV1349  F046043.D  Initial Calibration Verification
	5.7.6: VF1350-CC1349  F046050.D  Continuing Calibration Summary
	5.7.7: VF1353-CC1349  F046110.D  Continuing Calibration Summary
	5.7.8: VG2573-ICC2573  G0068162.D  Initial Calibration Summary
	5.7.9: VG2573-ICV2573  G0068165.D  Initial Calibration Verification
	5.7.10: VG2581-CC2573  G0068548.D  Continuing Calibration Summary
	5.7.11: VG2582-CC2573  G0068586.D  Continuing Calibration Summary
	5.7.12: VH2460-ICC2460  H066004.D  Initial Calibration Summary
	5.7.13: VH2460-ICV2460  H066007.D  Initial Calibration Verification
	5.7.14: VH2463-CC2460  H066136.D  Continuing Calibration Summary
	5.7.15: VH2464-CC2460  H066171.D  Continuing Calibration Summary
	5.7.16: VH2465-CC2460  H066215.D  Continuing Calibration Summary


	Section 6: GC/MS Semi-volatiles - QC Data Summaries
	6.1: Method Blank Summary
	6.1.1: OP35095-MB  U022583.D  Method Blank Summary
	6.1.2: OP35095-MB  L049154.D  Method Blank Summary
	6.1.3: OP35095-MB  X015441.D  Method Blank Summary
	6.1.4: OP35095-MB  X015478.D  Method Blank Summary

	6.2: Blank Spike Summary
	6.2.1: OP35095-BS  U022582.D  Blank Spike Summary
	6.2.2: OP35095-BS  L049153.D  Blank Spike Summary

	6.3: Matrix Spike/Matrix Spike Duplicate Summary
	6.3.1: OP35095-MS  U022587.D  Matrix Spike/Matrix Spike Duplicate Summary

	6.4: Instrument Performance Checks (DFTPP)
	6.4.1: SL2516-DFTPP  L049096.D  Instrument Performance Check (DFTPP)
	6.4.2: SL2518-DFTPP  L049145.D  Instrument Performance Check (DFTPP)
	6.4.3: SU1064-DFTPP  U022252.D  Instrument Performance Check (DFTPP)
	6.4.4: SU1077-DFTPP  U022580.D  Instrument Performance Check (DFTPP)
	6.4.5: SX763-DFTPP  X015298.D  Instrument Performance Check (DFTPP)
	6.4.6: SX769-DFTPP  X015435.D  Instrument Performance Check (DFTPP)
	6.4.7: SX770-DFTPP  X015457.D  Instrument Performance Check (DFTPP)

	6.5: Internal Standard Area Summaries
	6.5.1: SL2518-CC2516  L049146.D  Semivolatile Internal Standard Area Summary
	6.5.2: SU1077-CC1064  U022581.D  Semivolatile Internal Standard Area Summary
	6.5.3: SX769-CC763  X015436.D  Semivolatile Internal Standard Area Summary
	6.5.4: SX770-CC763  X015458.D  Semivolatile Internal Standard Area Summary

	6.6: Surrogate Recovery Summaries
	6.6.1: Method: SW846 8270D  Matrix: AQ  Semivolatile Surrogate Recovery Summary

	6.7: Initial and Continuing Calibration Summaries
	6.7.1: SL2516-ICC2516  L049102.D  Initial Calibration Summary
	6.7.2: SL2516-ICV2516  L049116.D  Initial Calibration Verification
	6.7.3: SL2516-ICV2516  L049117.D  Initial Calibration Verification
	6.7.4: SL2516-ICV2516  L049118.D  Initial Calibration Verification
	6.7.5: SL2518-CC2516  L049146.D  Continuing Calibration Summary
	6.7.6: SL2518-CC2516  L049147.D  Continuing Calibration Summary
	6.7.7: SU1064-ICC1064  U022256.D  Initial Calibration Summary
	6.7.8: SU1064-ICV1064  U022259.D  Initial Calibration Verification
	6.7.9: SU1064-ICV1064  U022260.D  Initial Calibration Verification
	6.7.10: SU1077-CC1064  U022581.D  Continuing Calibration Summary
	6.7.11: SX763-ICC763  X015303.D  Initial Calibration Summary
	6.7.12: SX763-ICV763  X015306.D  Initial Calibration Verification
	6.7.13: SX763-ICV763  X015307.D  Initial Calibration Verification
	6.7.14: SX769-CC763  X015436.D  Continuing Calibration Summary
	6.7.15: SX770-CC763  X015458.D  Continuing Calibration Summary


	Section 7: GC Volatiles - QC Data Summaries
	7.1: Method Blank Summary
	7.1.1: GCD4156-MB  CD100582.D  Method Blank Summary
	7.1.2: GCD4158-MB  CD100632.D  Method Blank Summary
	7.1.3: GQR2473-MB  QR056848.D  Method Blank Summary
	7.1.4: GQR2474-MB  QR056880.D  Method Blank Summary
	7.1.5: GQR2475-MB  QR056912.D  Method Blank Summary
	7.1.6: GQR2476-MB  QR056947.D  Method Blank Summary

	7.2: Blank Spike Summary
	7.2.1: GCD4156-BS  CD100581.D  Blank Spike Summary
	7.2.2: GCD4158-BS  CD100631.D  Blank Spike Summary
	7.2.3: GQR2473-BS  QR056847.D  Blank Spike Summary
	7.2.4: GQR2474-BS  QR056879.D  Blank Spike Summary
	7.2.5: GQR2475-BS  QR056911.D  Blank Spike Summary
	7.2.6: GQR2476-BS  QR056946.D  Blank Spike Summary

	7.3: Matrix Spike/Matrix Spike Duplicate Summary
	7.3.1: F78009-37MS  CD100612.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.2: F78096-14MS  CD100657.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.3: F78002-2MS  QR056873.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.4: F78009-24MS  QR056905.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.5: F78009-31MS  QR056937.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.6: F78084-11MS  QR056972.D  Matrix Spike/Matrix Spike Duplicate Summary

	7.4: Duplicate Summary
	7.4.1: F78096-1DUP  CD100656.D  Duplicate Summary

	7.5: Surrogate Recovery Summaries
	7.5.1: Method: SW846 8015C  Matrix: AQ  Volatile Surrogate Recovery Summary
	7.5.2: Method: SW846 8015C  Matrix: SO  Volatile Surrogate Recovery Summary

	7.6: GC Surrogate Retention Time Summaries
	7.6.1: GCD4156-CC3992  CD100580.D  GC Surrogate Retention Time Summary
	7.6.2: GCD4156-CC3992  CD100591.D  GC Surrogate Retention Time Summary
	7.6.3: GCD4156-CC3992  CD100603.D  GC Surrogate Retention Time Summary
	7.6.4: GCD4158-CC3992  CD100630.D  GC Surrogate Retention Time Summary
	7.6.5: GCD4158-CC3992  CD100653.D  GC Surrogate Retention Time Summary
	7.6.6: GQR2473-CC2471  QR056846.D  GC Surrogate Retention Time Summary
	7.6.7: GQR2473-CC2471  QR056857.D  GC Surrogate Retention Time Summary
	7.6.8: GQR2473-CC2471  QR056868.D  GC Surrogate Retention Time Summary
	7.6.9: GQR2474-CC2471  QR056878.D  GC Surrogate Retention Time Summary
	7.6.10: GQR2474-CC2471  QR056889.D  GC Surrogate Retention Time Summary
	7.6.11: GQR2474-CC2471  QR056900.D  GC Surrogate Retention Time Summary
	7.6.12: GQR2475-CC2471  QR056910.D  GC Surrogate Retention Time Summary
	7.6.13: GQR2475-CC2471  QR056932.D  GC Surrogate Retention Time Summary
	7.6.14: GQR2476-CC2471  QR056943.D  GC Surrogate Retention Time Summary
	7.6.15: GQR2476-CC2471  QR056964.D  GC Surrogate Retention Time Summary

	7.7: Initial and Continuing Calibration Summaries
	7.7.1: GCD3992-ICC3992  CD095362.D  Initial Calibration Summary
	7.7.2: GCD3992-ICV3992  CD095367.D  Initial Calibration Verification
	7.7.3: GCD4156-CC3992  CD100580.D  Continuing Calibration Summary
	7.7.4: GCD4156-CC3992  CD100591.D  Continuing Calibration Summary
	7.7.5: GCD4156-CC3992  CD100603.D  Continuing Calibration Summary
	7.7.6: GCD4156-ECC3992  CD100615.D  Continuing Calibration Summary
	7.7.7: GCD4158-CC3992  CD100630.D  Continuing Calibration Summary
	7.7.8: GCD4158-CC3992  CD100641.D  Continuing Calibration Summary
	7.7.9: GCD4158-CC3992  CD100653.D  Continuing Calibration Summary
	7.7.10: GCD4158-ECC3992  CD100662.D  Continuing Calibration Summary
	7.7.11: GQR2471-ICC2471  QR056752.D  Initial Calibration Summary
	7.7.12: GQR2471-ICV2471  QR056755.D  Initial Calibration Verification
	7.7.13: GQR2473-CC2471  QR056846.D  Continuing Calibration Summary
	7.7.14: GQR2473-CC2471  QR056857.D  Continuing Calibration Summary
	7.7.15: GQR2473-CC2471  QR056868.D  Continuing Calibration Summary
	7.7.16: GQR2473-ECC2471  QR056875.D  Continuing Calibration Summary
	7.7.17: GQR2474-CC2471  QR056878.D  Continuing Calibration Summary
	7.7.18: GQR2474-CC2471  QR056889.D  Continuing Calibration Summary
	7.7.19: GQR2474-CC2471  QR056900.D  Continuing Calibration Summary
	7.7.20: GQR2474-ECC2471  QR056907.D  Continuing Calibration Summary
	7.7.21: GQR2475-CC2471  QR056910.D  Continuing Calibration Summary
	7.7.22: GQR2475-CC2471  QR056921.D  Continuing Calibration Summary
	7.7.23: GQR2475-CC2471  QR056932.D  Continuing Calibration Summary
	7.7.24: GQR2475-ECC2471  QR056939.D  Continuing Calibration Summary
	7.7.25: GQR2476-CC2471  QR056943.D  Continuing Calibration Summary
	7.7.26: GQR2476-CC2471  QR056953.D  Continuing Calibration Summary
	7.7.27: GQR2476-CC2471  QR056964.D  Continuing Calibration Summary
	7.7.28: GQR2476-ECC2471  QR056974.D  Continuing Calibration Summary


	Section 8: GC Semi-volatiles - QC Data Summaries
	8.1: Method Blank Summary
	8.1.1: OP35097-MB  ZF37713.D  Method Blank Summary

	8.2: Blank Spike Summary
	8.2.1: OP35097-BS  ZF37712.D  Blank Spike Summary

	8.3: Matrix Spike/Matrix Spike Duplicate Summary
	8.3.1: OP35097-MS  ZF37715.D  Matrix Spike/Matrix Spike Duplicate Summary

	8.4: Surrogate Recovery Summaries
	8.4.1: Method: SW846 8015C  Matrix: AQ  Semivolatile Surrogate Recovery Summary

	8.5: GC Surrogate Retention Time Summaries
	8.5.1: GZF1576-CC1543  ZF37692.D  GC Surrogate Retention Time Summary
	8.5.2: GZF1576-CC1543  ZF37710.D  GC Surrogate Retention Time Summary

	8.6: Initial and Continuing Calibration Summaries
	8.6.1: GZF1543-ICC1543  ZF36759.D  Initial Calibration Summary
	8.6.2: GZF1543-ICV1543  ZF36763.D  Initial Calibration Verification
	8.6.3: GZF1576-CC1543  ZF37692.D  Continuing Calibration Summary
	8.6.4: GZF1576-CC1543  ZF37703.D  Continuing Calibration Summary
	8.6.5: GZF1576-CC1543  ZF37710.D  Continuing Calibration Summary
	8.6.6: GZF1576-ECC1543  ZF37718.D  Continuing Calibration Summary


	Section 9: Metals Analysis - QC Data Summaries
	9.1: Inst QC MA8520: Hg
	9.1.1: Initial and Continuing Calibration Blanks
	9.1.2: Initial and Continuing Calibration Checks
	9.1.3: High Standard Check Summary
	9.1.4: Low Calibration Check Standard Summary

	9.2: Inst QC MA8526: As,Ba,Cd,Cr,Pb,Se,Ag
	9.2.1: Internal Standard Summary
	9.2.2: Initial and Continuing Calibration Blanks
	9.2.3: Initial and Continuing Calibration Checks
	9.2.4: High Standard Check Summary
	9.2.5: Low Calibration Check Standard Summary
	9.2.6: ICSA and ICSAB Standards

	9.3: Inst QC MA8530: As,Ba,Cd,Cr,Pb,Se,Ag
	9.3.1: Internal Standard Summary
	9.3.2: Initial and Continuing Calibration Blanks
	9.3.3: Initial and Continuing Calibration Checks
	9.3.4: High Standard Check Summary
	9.3.5: Low Calibration Check Standard Summary
	9.3.6: ICSA and ICSAB Standards

	9.4: Inst QC MA8534: As,Cd,Cr,Pb,Se
	9.4.1: Internal Standard Summary
	9.4.2: Initial and Continuing Calibration Blanks
	9.4.3: Initial and Continuing Calibration Checks
	9.4.4: High Standard Check Summary
	9.4.5: Low Calibration Check Standard Summary
	9.4.6: ICSA and ICSAB Standards

	9.5: Prep QC MP19507: Hg
	9.5.1: Method Blanks
	9.5.2: Matrix Spike and Duplicate Results Summary
	9.5.3: Spike Blank and LCS Summary
	9.5.4: Serial Dilution Results Summary

	9.6: Prep QC MP19508: Hg
	9.6.1: Method Blanks
	9.6.2: Matrix Spike and Duplicate Results Summary
	9.6.3: Spike Blank and LCS Summary
	9.6.4: Serial Dilution Results Summary

	9.7: Prep QC MP19523: As,Ba,Cd,Cr,Pb,Se,Ag
	9.7.1: Method Blanks
	9.7.2: Matrix Spike and Duplicate Results Summary
	9.7.3: Spike Blank and LCS Summary
	9.7.4: Serial Dilution Results Summary
	9.7.5: Post Digestate Spike Summary

	9.8: Prep QC MP19535: As,Ba,Cd,Cr,Pb,Se,Ag
	9.8.1: Method Blanks
	9.8.2: Matrix Spike and Duplicate Results Summary
	9.8.3: Spike Blank and LCS Summary
	9.8.4: Serial Dilution Results Summary
	9.8.5: Post Digestate Spike Summary


	Section 10: General Chemistry - QC Data Summaries
	10.1: Method Blank and Spike Results Summary
	10.2: Duplicate Results Summary
	10.3: Percent Solids Raw Data Summary


	D2 - F77897_SS-39_SD-27 Soil.PDF
	Cover Page
	Report Reissue #1

	Table of Contents
	Section 1: Sample Summary
	Section 2: Case Narrative/Conformance Summary
	Section 3: Sample Results
	3.1: F77897-1:  SS39-DPT-05A
	3.2: F77897-2:  SS39-DPT-05B
	3.3: F77897-3:  SS39-DPT-05C
	3.4: F77897-4:  SS39-DPT-06A
	3.5: F77897-5:  SS39-DPT-06B
	3.6: F77897-6:  SS39-DPT-06C
	3.7: F77897-7:  SS39-DPT-07A
	3.8: F77897-8:  SS39-DPT-07B
	3.9: F77897-9:  SS39-DPT-07C
	3.10: F77897-10:  SS39-DPT-08A
	3.11: F77897-11:  SS39-DPT-08B
	3.12: F77897-12:  SS39-DPT-08C
	3.13: F77897-13:  SS39-DPT-09A
	3.14: F77897-14:  SS39-DPT-09B
	3.15: F77897-15:  SS39-DPT-09C
	3.16: F77897-16:  SS39-DPT-10A
	3.17: F77897-17:  SS39-DPT-10B
	3.18: F77897-18:  SS39-DPT-10C
	3.19: F77897-19:  SS39-DPT-11A
	3.20: F77897-20:  SS39-DPT-11B
	3.21: F77897-21:  SS39-DPT-11C
	3.22: F77897-22:  SS39-DPT-12A
	3.23: F77897-23:  SS39-DPT-12B
	3.24: F77897-24:  SS39-DPT-12C
	3.25: F77897-25:  SS39-DPT-13A
	3.26: F77897-26:  SS39-DPT-13B
	3.27: F77897-27:  SS39-DPT-13C
	3.28: F77897-28:  SS39-DPT-14A
	3.29: F77897-29:  SS39-DPT-14B
	3.30: F77897-30:  SS39-DPT-14C
	3.31: F77897-31:  SS39-DPT-DUP01
	3.32: F77897-32:  SS39-DPT-DUP02
	3.33: F77897-33:  SS39-DPT-DUP03
	3.34: F77897-36:  SD27-DPT-13A
	3.35: F77897-37:  SD27-DPT-13B
	3.36: F77897-38:  SD27-DPT-13C
	3.37: F77897-39:  SD27-ER-11052010
	3.38: F77897-40:  SS39-TCLP-SUMP2
	3.39: F77897-41:  SS39-TCLP-SUMP1
	3.40: F77897-42:  SS39-IGN

	Section 4: Misc. Forms
	4.1: Certification Exceptions
	4.2: Chain of Custody

	Section 5: GC/MS Volatiles - QC Data Summaries
	5.1: Method Blank Summary
	5.1.1: VC2986-MB  C074944.D  Method Blank Summary
	5.1.2: VF1348-MB  F046025.D  Method Blank Summary

	5.2: Blank Spike Summary
	5.2.1: VC2986-BS  C074943.D  Blank Spike Summary
	5.2.2: VF1348-BS  F046024.D  Blank Spike Summary

	5.3: Matrix Spike/Matrix Spike Duplicate Summary
	5.3.1: F77883-24MS  C074956.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.2: F78101-29MS  F046034.D  Matrix Spike/Matrix Spike Duplicate Summary

	5.4: Instrument Performance Checks (BFB)
	5.4.1: VC2982-BFB  C074838.D  Instrument Performance Check (BFB)
	5.4.2: VC2986-BFB  C074940.D  Instrument Performance Check (BFB)
	5.4.3: VF1347-BFB  F045992.D  Instrument Performance Check (BFB)
	5.4.4: VF1348-BFB  F046022.D  Instrument Performance Check (BFB)

	5.5: Internal Standard Area Summaries
	5.5.1: VC2986-CC2982  C074942.D  Volatile Internal Standard Area Summary
	5.5.2: VF1348-CC1347  F046023.D  Volatile Internal Standard Area Summary

	5.6: Surrogate Recovery Summaries
	5.6.1: Method: SW846 8260B  Matrix: AQ  Volatile Surrogate Recovery Summary

	5.7: Initial and Continuing Calibration Summaries
	5.7.1: VC2982-ICC2982  C074842.D  Initial Calibration Summary
	5.7.2: VC2982-ICV2982  C074845.D  Initial Calibration Verification
	5.7.3: VC2986-CC2982  C074942.D  Continuing Calibration Summary
	5.7.4: VF1347-ICC1347  F045996.D  Initial Calibration Summary
	5.7.5: VF1347-ICV1347  F045999.D  Initial Calibration Verification
	5.7.6: VF1348-CC1347  F046023.D  Continuing Calibration Summary


	Section 6: GC/MS Semi-volatiles - QC Data Summaries
	6.1: Method Blank Summary
	6.1.1: OP35016-MB  U022225.D  Method Blank Summary
	6.1.2: OP35019-MB  U022411.D  Method Blank Summary
	6.1.3: OP35019-MB  U022451.D  Method Blank Summary
	6.1.4: OP35019-MB  U022531.D  Method Blank Summary
	6.1.5: OP35019-MB  L049120.D  Method Blank Summary

	6.2: Blank Spike Summary
	6.2.1: OP35016-BS  U022224.D  Blank Spike Summary
	6.2.2: OP35019-BS  U022410.D  Blank Spike Summary
	6.2.3: OP35019-BS  U022530.D  Blank Spike Summary
	6.2.4: OP35019-BS  L049119.D  Blank Spike Summary

	6.3: Matrix Spike/Matrix Spike Duplicate Summary
	6.3.1: OP35016-MS  U022236.D  Matrix Spike/Matrix Spike Duplicate Summary
	6.3.2: OP35019-MS  U022421.D  Matrix Spike/Matrix Spike Duplicate Summary

	6.4: Instrument Performance Checks (DFTPP)
	6.4.1: SL2516-DFTPP  L049096.D  Instrument Performance Check (DFTPP)
	6.4.2: SU1052-DFTPP  U021943.D  Instrument Performance Check (DFTPP)
	6.4.3: SU1063-DFTPP  U022220.D  Instrument Performance Check (DFTPP)
	6.4.4: SU1064-DFTPP  U022252.D  Instrument Performance Check (DFTPP)
	6.4.5: SU1071-DFTPP  U022408.D  Instrument Performance Check (DFTPP)
	6.4.6: SU1072-DFTPP  U022433.D  Instrument Performance Check (DFTPP)
	6.4.7: SU1075-DFTPP  U022528.D  Instrument Performance Check (DFTPP)

	6.5: Internal Standard Area Summaries
	6.5.1: SL2516-ICC2516  L049102.D  Semivolatile Internal Standard Area Summary
	6.5.2: SU1063-CC1052  U022221.D  Semivolatile Internal Standard Area Summary
	6.5.3: SU1071-CC1064  U022409.D  Semivolatile Internal Standard Area Summary
	6.5.4: SU1072-ICC1072  U022437.D  Semivolatile Internal Standard Area Summary
	6.5.5: SU1075-CC1064  U022529.D  Semivolatile Internal Standard Area Summary

	6.6: Surrogate Recovery Summaries
	6.6.1: Method: SW846 8270D  Matrix: AQ  Semivolatile Surrogate Recovery Summary
	6.6.2: Method: SW846 8270D  Matrix: SO  Semivolatile Surrogate Recovery Summary

	6.7: Initial and Continuing Calibration Summaries
	6.7.1: SL2516-ICC2516  L049102.D  Initial Calibration Summary
	6.7.2: SL2516-ICV2516  L049116.D  Initial Calibration Verification
	6.7.3: SL2516-ICV2516  L049117.D  Initial Calibration Verification
	6.7.4: SL2516-ICV2516  L049118.D  Initial Calibration Verification
	6.7.5: SU1052-ICC1052  U021947.D  Initial Calibration Summary
	6.7.6: SU1052-ICV1052  U021950.D  Initial Calibration Verification
	6.7.7: SU1052-ICV1052  U021951.D  Initial Calibration Verification
	6.7.8: SU1052-ICV1052  U021952.D  Initial Calibration Verification
	6.7.9: SU1063-CC1052  U022221.D  Continuing Calibration Summary
	6.7.10: SU1064-ICC1064  U022256.D  Initial Calibration Summary
	6.7.11: SU1064-ICV1064  U022259.D  Initial Calibration Verification
	6.7.12: SU1064-ICV1064  U022260.D  Initial Calibration Verification
	6.7.13: SU1071-CC1064  U022409.D  Continuing Calibration Summary
	6.7.14: SU1072-ICC1072  U022437.D  Initial Calibration Summary
	6.7.15: SU1072-ICV1072  U022440.D  Initial Calibration Verification
	6.7.16: SU1072-ICV1072  U022441.D  Initial Calibration Verification
	6.7.17: SU1075-CC1064  U022529.D  Continuing Calibration Summary


	Section 7: GC Volatiles - QC Data Summaries
	7.1: Method Blank Summary
	7.1.1: GCD4155-MB  CD100549.D  Method Blank Summary

	7.2: Blank Spike Summary
	7.2.1: GCD4155-BS  CD100548.D  Blank Spike Summary

	7.3: Matrix Spike/Matrix Spike Duplicate Summary
	7.3.1: F77976-1MS  CD100575.D  Matrix Spike/Matrix Spike Duplicate Summary

	7.4: Surrogate Recovery Summaries
	7.4.1: Method: SW846 8015C  Matrix: AQ  Volatile Surrogate Recovery Summary

	7.5: GC Surrogate Retention Time Summaries
	7.5.1: GCD4155-CC3992  CD100547.D  GC Surrogate Retention Time Summary
	7.5.2: GCD4155-CC3992  CD100570.D  GC Surrogate Retention Time Summary

	7.6: Initial and Continuing Calibration Summaries
	7.6.1: GCD3992-ICC3992  CD095362.D  Initial Calibration Summary
	7.6.2: GCD3992-ICV3992  CD095367.D  Initial Calibration Verification
	7.6.3: GCD4155-CC3992  CD100547.D  Continuing Calibration Summary
	7.6.4: GCD4155-CC3992  CD100558.D  Continuing Calibration Summary
	7.6.5: GCD4155-CC3992  CD100570.D  Continuing Calibration Summary
	7.6.6: GCD4155-ECC3992  CD100577.D  Continuing Calibration Summary


	Section 8: GC Semi-volatiles - QC Data Summaries
	8.1: Method Blank Summary
	8.1.1: OP34995-MB  YY18630.D  Method Blank Summary
	8.1.2: OP34997-MB  ZF37624.D  Method Blank Summary
	8.1.3: OP35007-MB  ZF37652.D  Method Blank Summary
	8.1.4: OP35013-MB  YY18786.D  Method Blank Summary

	8.2: Blank Spike Summary
	8.2.1: OP34995-BS  YY18629.D  Blank Spike Summary
	8.2.2: OP34997-BS  ZF37623.D  Blank Spike Summary
	8.2.3: OP35007-BS  ZF37653.D  Blank Spike Summary
	8.2.4: OP35013-BS  YY18785.D  Blank Spike Summary

	8.3: Matrix Spike/Matrix Spike Duplicate Summary
	8.3.1: OP34995-MS  YY18642.D  Matrix Spike/Matrix Spike Duplicate Summary
	8.3.2: OP34997-MS  ZF37638.D  Matrix Spike/Matrix Spike Duplicate Summary
	8.3.3: OP35007-MS  ZF37661.D  Matrix Spike/Matrix Spike Duplicate Summary
	8.3.4: OP35013-MS  YY18798.D  Matrix Spike/Matrix Spike Duplicate Summary

	8.4: Surrogate Recovery Summaries
	8.4.1: Method: SW846 8015C  Matrix: AQ  Semivolatile Surrogate Recovery Summary
	8.4.2: Method: SW846 8015C  Matrix: SO  Semivolatile Surrogate Recovery Summary

	8.5: GC Surrogate Retention Time Summaries
	8.5.1: GYY675-CC628  YY18627.D  GC Surrogate Retention Time Summary
	8.5.2: GYY675-CC628  YY18639.D  GC Surrogate Retention Time Summary
	8.5.3: GYY675-CC628  YY18651.D  GC Surrogate Retention Time Summary
	8.5.4: GYY675-CC628  YY18687.D  GC Surrogate Retention Time Summary
	8.5.5: GYY677-CC628  YY18771.D  GC Surrogate Retention Time Summary
	8.5.6: GYY677-CC628  YY18783.D  GC Surrogate Retention Time Summary
	8.5.7: GYY677-CC628  YY18795.D  GC Surrogate Retention Time Summary
	8.5.8: GZF1576-CC1543  ZF37621.D  GC Surrogate Retention Time Summary
	8.5.9: GZF1576-CC1543  ZF37633.D  GC Surrogate Retention Time Summary
	8.5.10: GZF1576-CC1543  ZF37646.D  GC Surrogate Retention Time Summary
	8.5.11: GZF1576-CC1543  ZF37658.D  GC Surrogate Retention Time Summary
	8.5.12: GZF1576-CC1543  ZF37671.D  GC Surrogate Retention Time Summary

	8.6: Initial and Continuing Calibration Summaries
	8.6.1: GYY628-ICC628  YY17278.D  Initial Calibration Summary
	8.6.2: GYY628-ICV628  YY17282.D  Initial Calibration Verification
	8.6.3: GYY675-CC628  YY18627.D  Continuing Calibration Summary
	8.6.4: GYY675-CC628  YY18639.D  Continuing Calibration Summary
	8.6.5: GYY675-CC628  YY18651.D  Continuing Calibration Summary
	8.6.6: GYY675-CC628  YY18687.D  Continuing Calibration Summary
	8.6.7: GYY675-CC628  YY18699.D  Continuing Calibration Summary
	8.6.8: GYY677-CC628  YY18771.D  Continuing Calibration Summary
	8.6.9: GYY677-CC628  YY18783.D  Continuing Calibration Summary
	8.6.10: GYY677-CC628  YY18795.D  Continuing Calibration Summary
	8.6.11: GYY677-CC628  YY18807.D  Continuing Calibration Summary
	8.6.12: GZF1543-ICC1543  ZF36759.D  Initial Calibration Summary
	8.6.13: GZF1543-ICV1543  ZF36763.D  Initial Calibration Verification
	8.6.14: GZF1576-CC1543  ZF37621.D  Continuing Calibration Summary
	8.6.15: GZF1576-CC1543  ZF37633.D  Continuing Calibration Summary
	8.6.16: GZF1576-CC1543  ZF37646.D  Continuing Calibration Summary
	8.6.17: GZF1576-CC1543  ZF37658.D  Continuing Calibration Summary
	8.6.18: GZF1576-CC1543  ZF37671.D  Continuing Calibration Summary
	8.6.19: GZF1576-CC1543  ZF37681.D  Continuing Calibration Summary


	Section 9: Metals Analysis - QC Data Summaries
	9.1: Inst QC MA8499: Hg
	9.1.1: Initial and Continuing Calibration Blanks
	9.1.2: Initial and Continuing Calibration Checks
	9.1.3: High Standard Check Summary
	9.1.4: Low Calibration Check Standard Summary

	9.2: Inst QC MA8503: Hg
	9.2.1: Initial and Continuing Calibration Blanks
	9.2.2: Initial and Continuing Calibration Checks
	9.2.3: High Standard Check Summary
	9.2.4: Low Calibration Check Standard Summary

	9.3: Inst QC MA8504: As,Ba,Cd,Cr,Pb,Se,Ag
	9.3.1: Internal Standard Summary
	9.3.2: Initial and Continuing Calibration Blanks
	9.3.3: Initial and Continuing Calibration Checks
	9.3.4: High Standard Check Summary
	9.3.5: Low Calibration Check Standard Summary
	9.3.6: ICSA and ICSAB Standards

	9.4: Inst QC MA8506: Hg
	9.4.1: Initial and Continuing Calibration Blanks
	9.4.2: Initial and Continuing Calibration Checks
	9.4.3: High Standard Check Summary
	9.4.4: Low Calibration Check Standard Summary

	9.5: Inst QC MA8509: Pb
	9.5.1: Internal Standard Summary
	9.5.2: Initial and Continuing Calibration Blanks
	9.5.3: Initial and Continuing Calibration Checks
	9.5.4: High Standard Check Summary
	9.5.5: Low Calibration Check Standard Summary
	9.5.6: ICSA and ICSAB Standards

	9.6: Inst QC MA8510: As,Ba,Cd,Cr,Pb,Se,Ag
	9.6.1: Internal Standard Summary
	9.6.2: Initial and Continuing Calibration Blanks
	9.6.3: Initial and Continuing Calibration Checks
	9.6.4: High Standard Check Summary
	9.6.5: Low Calibration Check Standard Summary
	9.6.6: ICSA and ICSAB Standards

	9.7: Inst QC MA8512: Cr,Pb,Se
	9.7.1: Internal Standard Summary
	9.7.2: Initial and Continuing Calibration Blanks
	9.7.3: Initial and Continuing Calibration Checks
	9.7.4: High Standard Check Summary
	9.7.5: Low Calibration Check Standard Summary
	9.7.6: ICSA and ICSAB Standards

	9.8: Inst QC MA8516: As,Ba,Cd,Cr,Pb,Se,Ag
	9.8.1: Internal Standard Summary
	9.8.2: Initial and Continuing Calibration Blanks
	9.8.3: Initial and Continuing Calibration Checks
	9.8.4: High Standard Check Summary
	9.8.5: Low Calibration Check Standard Summary
	9.8.6: ICSA and ICSAB Standards

	9.9: Inst QC MA8518: Hg
	9.9.1: Initial and Continuing Calibration Blanks
	9.9.2: Initial and Continuing Calibration Checks
	9.9.3: High Standard Check Summary
	9.9.4: Low Calibration Check Standard Summary

	9.10: Inst QC MA8519: As,Ba,Cd,Cr,Pb,Se,Ag
	9.10.1: Internal Standard Summary
	9.10.2: Initial and Continuing Calibration Blanks
	9.10.3: Initial and Continuing Calibration Checks
	9.10.4: High Standard Check Summary
	9.10.5: Low Calibration Check Standard Summary
	9.10.6: ICSA and ICSAB Standards

	9.11: Inst QC MA8522: Ba,Cr,Se
	9.11.1: Internal Standard Summary
	9.11.2: Initial and Continuing Calibration Blanks
	9.11.3: Initial and Continuing Calibration Checks
	9.11.4: High Standard Check Summary
	9.11.5: Low Calibration Check Standard Summary
	9.11.6: ICSA and ICSAB Standards

	9.12: Prep QC MP19449: Hg
	9.12.1: Method Blanks
	9.12.2: Matrix Spike and Duplicate Results Summary
	9.12.3: Spike Blank and LCS Summary
	9.12.4: Serial Dilution Results Summary

	9.13: Prep QC MP19459: Hg
	9.13.1: Method Blanks
	9.13.2: Matrix Spike and Duplicate Results Summary
	9.13.3: Spike Blank and LCS Summary
	9.13.4: Serial Dilution Results Summary

	9.14: Prep QC MP19463: As,Ba,Cd,Cr,Pb,Se,Ag
	9.14.1: Method Blanks
	9.14.2: Matrix Spike and Duplicate Results Summary
	9.14.3: Spike Blank and LCS Summary
	9.14.4: Serial Dilution Results Summary

	9.15: Prep QC MP19469: Hg
	9.15.1: Method Blanks
	9.15.2: Matrix Spike and Duplicate Results Summary
	9.15.3: Spike Blank and LCS Summary
	9.15.4: Serial Dilution Results Summary

	9.16: Prep QC MP19470: Hg
	9.16.1: Method Blanks
	9.16.2: Matrix Spike and Duplicate Results Summary
	9.16.3: Spike Blank and LCS Summary
	9.16.4: Serial Dilution Results Summary

	9.17: Prep QC MP19474: Pb
	9.17.1: Method Blanks
	9.17.2: Matrix Spike and Duplicate Results Summary
	9.17.3: Spike Blank and LCS Summary
	9.17.4: Serial Dilution Results Summary

	9.18: Prep QC MP19483: As,Ba,Cd,Cr,Pb,Se,Ag
	9.18.1: Method Blanks
	9.18.2: Matrix Spike and Duplicate Results Summary
	9.18.3: Spike Blank and LCS Summary
	9.18.4: Serial Dilution Results Summary
	9.18.5: Post Digestate Spike Summary

	9.19: Prep QC MP19486: As,Ba,Cd,Cr,Pb,Se,Ag
	9.19.1: Method Blanks
	9.19.2: Matrix Spike and Duplicate Results Summary
	9.19.3: Spike Blank and LCS Summary
	9.19.4: Serial Dilution Results Summary
	9.19.5: Post Digestate Spike Summary

	9.20: Prep QC MP19492: As,Ba,Cd,Cr,Pb,Se,Ag
	9.20.1: Method Blanks
	9.20.2: Matrix Spike and Duplicate Results Summary
	9.20.3: Spike Blank and LCS Summary
	9.20.4: Serial Dilution Results Summary
	9.20.5: Post Digestate Spike Summary

	9.21: Prep QC MP19500: Hg
	9.21.1: Method Blanks
	9.21.2: Matrix Spike and Duplicate Results Summary
	9.21.3: Spike Blank and LCS Summary
	9.21.4: Serial Dilution Results Summary


	Section 10: General Chemistry - QC Data Summaries
	10.1: Duplicate Results Summary
	10.2: Percent Solids Raw Data Summary


	D1 - F77899_SS-39 Soil.PDF
	Cover Page
	Table of Contents
	Section 1: Sample Summary
	Section 2: Case Narrative/Conformance Summary
	Section 3: Sample Results
	3.1: F77899-1:  SS39-DPT-01A
	3.2: F77899-2:  SS39-DPT-01B
	3.3: F77899-3:  SS39-DPT-01C
	3.4: F77899-4:  SS39-DPT-02A
	3.5: F77899-5:  SS39-DPT-02B
	3.6: F77899-6:  SS39-DPT-02C
	3.7: F77899-7:  SS39-DPT-03A
	3.8: F77899-8:  SS39-DPT-03B
	3.9: F77899-9:  SS39-DPT-03C
	3.10: F77899-10:  SS39-DPT-04A
	3.11: F77899-11:  SS39-DPT-04B
	3.12: F77899-12:  SS39-DPT-04C
	3.13: F77899-13:  SS39-DPT-15A
	3.14: F77899-14:  SS39-DPT-15B
	3.15: F77899-15:  SS39-DPT-15C
	3.16: F77899-16:  SS39-DPT-16A
	3.17: F77899-17:  SS39-DPT-16B
	3.18: F77899-18:  SS39-DPT-16C
	3.19: F77899-19:  SS39-DPT-DUP04
	3.20: F77899-20:  SS39-DPT-DUP05
	3.21: F77899-21:  SS39-TB-11082010-B
	3.22: F77899-22:  SS39-TB-11082010-C

	Section 4: Misc. Forms
	4.1: Chain of Custody

	Section 5: GC/MS Volatiles - QC Data Summaries
	5.1: Method Blank Summary
	5.1.1: VG2578-MB  G0068406.D  Method Blank Summary
	5.1.2: VH2460-MB  H066009.D  Method Blank Summary
	5.1.3: VH2461-MB  H066053.D  Method Blank Summary

	5.2: Blank Spike Summary
	5.2.1: VG2578-BS  G0068405.D  Blank Spike Summary
	5.2.2: VH2460-BS  H066008.D  Blank Spike Summary
	5.2.3: VH2461-BS  H066052.D  Blank Spike Summary

	5.3: Matrix Spike/Matrix Spike Duplicate Summary
	5.3.1: F77899-3MS  G0068410.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.2: F77991-3MS  H066011.D  Matrix Spike/Matrix Spike Duplicate Summary
	5.3.3: F77957-2MS  H066055.D  Matrix Spike/Matrix Spike Duplicate Summary

	5.4: Instrument Performance Checks (BFB)
	5.4.1: VG2573-BFB  G0068158.D  Instrument Performance Check (BFB)
	5.4.2: VG2578-BFB  G0068403.D  Instrument Performance Check (BFB)
	5.4.3: VH2460-BFB  H066000.D  Instrument Performance Check (BFB)
	5.4.4: VH2461-BFB  H066050.D  Instrument Performance Check (BFB)

	5.5: Internal Standard Area Summaries
	5.5.1: VG2578-CC2573  G0068404.D  Volatile Internal Standard Area Summary
	5.5.2: VH2460-ICC2460  H066004.D  Volatile Internal Standard Area Summary
	5.5.3: VH2461-CC2460  H066051.D  Volatile Internal Standard Area Summary

	5.6: Surrogate Recovery Summaries
	5.6.1: Method: SW846 8260B  Matrix: SO  Volatile Surrogate Recovery Summary

	5.7: Initial and Continuing Calibration Summaries
	5.7.1: VG2573-ICC2573  G0068162.D  Initial Calibration Summary
	5.7.2: VG2573-ICV2573  G0068165.D  Initial Calibration Verification
	5.7.3: VG2578-CC2573  G0068404.D  Continuing Calibration Summary
	5.7.4: VH2460-ICC2460  H066004.D  Initial Calibration Summary
	5.7.5: VH2460-ICV2460  H066007.D  Initial Calibration Verification
	5.7.6: VH2461-CC2460  H066051.D  Continuing Calibration Summary


	Section 6: GC Volatiles - QC Data Summaries
	6.1: Method Blank Summary
	6.1.1: GQR2466-MB  QR056638.D  Method Blank Summary
	6.1.2: GQR2467-MB  QR056676.D  Method Blank Summary

	6.2: Blank Spike Summary
	6.2.1: GQR2466-BS  QR056637.D  Blank Spike Summary
	6.2.2: GQR2467-BS  QR056675.D  Blank Spike Summary

	6.3: Matrix Spike/Matrix Spike Duplicate Summary
	6.3.1: F77899-1MS  QR056667.D  Matrix Spike/Matrix Spike Duplicate Summary
	6.3.2: F77899-3MS  QR056678.D  Matrix Spike/Matrix Spike Duplicate Summary

	6.4: Surrogate Recovery Summaries
	6.4.1: Method: SW846 8015C  Matrix: SO  Volatile Surrogate Recovery Summary

	6.5: GC Surrogate Retention Time Summaries
	6.5.1: GQR2466-CC2454  QR056636.D  GC Surrogate Retention Time Summary
	6.5.2: GQR2466-CC2454  QR056647.D  GC Surrogate Retention Time Summary
	6.5.3: GQR2466-CC2454  QR056658.D  GC Surrogate Retention Time Summary
	6.5.4: GQR2467-CC2454  QR056674.D  GC Surrogate Retention Time Summary

	6.6: Initial and Continuing Calibration Summaries
	6.6.1: GQR2454-ICC2454  QR056404.D  Initial Calibration Summary
	6.6.2: GQR2454-ICV2454  QR056407.D  Initial Calibration Verification
	6.6.3: GQR2466-CC2454  QR056636.D  Continuing Calibration Summary
	6.6.4: GQR2466-CC2454  QR056647.D  Continuing Calibration Summary
	6.6.5: GQR2466-CC2454  QR056658.D  Continuing Calibration Summary
	6.6.6: GQR2466-ECC2454  QR056669.D  Continuing Calibration Summary
	6.6.7: GQR2467-CC2454  QR056674.D  Continuing Calibration Summary
	6.6.8: GQR2467-CC2454  QR056682.D  Continuing Calibration Summary


	Section 7: GC Semi-volatiles - QC Data Summaries
	7.1: Method Blank Summary
	7.1.1: OP35013-MB  YY18786.D  Method Blank Summary
	7.1.2: OP35064-MB  YY18762.D  Method Blank Summary
	7.1.3: OP35064-MB  YY18823.D  Method Blank Summary

	7.2: Blank Spike Summary
	7.2.1: OP35013-BS  YY18785.D  Blank Spike Summary
	7.2.2: OP35064-BS  YY18761.D  Blank Spike Summary

	7.3: Matrix Spike/Matrix Spike Duplicate Summary
	7.3.1: OP35013-MS  YY18798.D  Matrix Spike/Matrix Spike Duplicate Summary
	7.3.2: OP35064-MS  YY18774.D  Matrix Spike/Matrix Spike Duplicate Summary

	7.4: Surrogate Recovery Summaries
	7.4.1: Method: SW846 8015C  Matrix: SO  Semivolatile Surrogate Recovery Summary

	7.5: GC Surrogate Retention Time Summaries
	7.5.1: GYY677-CC628  YY18759.D  GC Surrogate Retention Time Summary
	7.5.2: GYY677-CC628  YY18771.D  GC Surrogate Retention Time Summary
	7.5.3: GYY677-CC628  YY18783.D  GC Surrogate Retention Time Summary
	7.5.4: GYY677-CC628  YY18795.D  GC Surrogate Retention Time Summary
	7.5.5: GYY677-CC628  YY18807.D  GC Surrogate Retention Time Summary
	7.5.6: GYY678-CC628  YY18821.D  GC Surrogate Retention Time Summary

	7.6: Initial and Continuing Calibration Summaries
	7.6.1: GYY628-ICC628  YY17278.D  Initial Calibration Summary
	7.6.2: GYY628-ICV628  YY17282.D  Initial Calibration Verification
	7.6.3: GYY677-CC628  YY18759.D  Continuing Calibration Summary
	7.6.4: GYY677-CC628  YY18771.D  Continuing Calibration Summary
	7.6.5: GYY677-CC628  YY18783.D  Continuing Calibration Summary
	7.6.6: GYY677-CC628  YY18795.D  Continuing Calibration Summary
	7.6.7: GYY677-CC628  YY18807.D  Continuing Calibration Summary
	7.6.8: GYY677-ECC628  YY18819.D  Continuing Calibration Summary
	7.6.9: GYY678-CC628  YY18821.D  Continuing Calibration Summary
	7.6.10: GYY678-ECC628  YY18831.D  Continuing Calibration Summary


	Section 8: Metals Analysis - QC Data Summaries
	8.1: Inst QC MA8502: As,Ba,Cd,Cr,Pb,Se,Ag
	8.1.1: Internal Standard Summary
	8.1.2: Initial and Continuing Calibration Blanks
	8.1.3: Initial and Continuing Calibration Checks
	8.1.4: High Standard Check Summary
	8.1.5: Low Calibration Check Standard Summary
	8.1.6: ICSA and ICSAB Standards

	8.2: Inst QC MA8504: As,Ba,Cd,Cr,Pb,Se,Ag
	8.2.1: Internal Standard Summary
	8.2.2: Initial and Continuing Calibration Blanks
	8.2.3: Initial and Continuing Calibration Checks
	8.2.4: High Standard Check Summary
	8.2.5: Low Calibration Check Standard Summary
	8.2.6: ICSA and ICSAB Standards

	8.3: Inst QC MA8509: Cr,Se
	8.3.1: Internal Standard Summary
	8.3.2: Initial and Continuing Calibration Blanks
	8.3.3: Initial and Continuing Calibration Checks
	8.3.4: High Standard Check Summary
	8.3.5: Low Calibration Check Standard Summary
	8.3.6: ICSA and ICSAB Standards

	8.4: Inst QC MA8518: Hg
	8.4.1: Initial and Continuing Calibration Blanks
	8.4.2: Initial and Continuing Calibration Checks
	8.4.3: High Standard Check Summary
	8.4.4: Low Calibration Check Standard Summary

	8.5: Prep QC MP19447: As,Ba,Cd,Cr,Pb,Se,Ag
	8.5.1: Method Blanks
	8.5.2: Matrix Spike and Duplicate Results Summary
	8.5.3: Spike Blank and LCS Summary
	8.5.4: Serial Dilution Results Summary
	8.5.5: Post Digestate Spike Summary

	8.6: Prep QC MP19456: As,Ba,Cd,Cr,Pb,Se,Ag
	8.6.1: Method Blanks
	8.6.2: Matrix Spike and Duplicate Results Summary
	8.6.3: Spike Blank and LCS Summary
	8.6.4: Serial Dilution Results Summary

	8.7: Prep QC MP19500: Hg
	8.7.1: Method Blanks
	8.7.2: Matrix Spike and Duplicate Results Summary
	8.7.3: Spike Blank and LCS Summary
	8.7.4: Serial Dilution Results Summary


	Section 9: General Chemistry - QC Data Summaries
	9.1: Percent Solids Raw Data Summary



