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Environmental Protection Agency
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Oil water separator
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Quality assurance/quality control
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Quality Control Summary Report
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RCRA Facility Investigation
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Site Specific Health and Safety Plan
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United States Army Corps of Engineers
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1.0
INTRODUCTION

This Work Plan details the work to be done for a Phase III Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) to be completed at Installation Restoration
Program (IRP) SWMUs 86-90 (Site SD-11) located on Cannon Air Force Base
(Cannon AFB) near Clovis, New Mexico. SWMUs 86-90 (Site SD-11) includes five solid
waste management units (SWMUs) 86-90. The vicinity map of Cannon AFB and location
of SWMUs 86-90 (Site SD-11) are shown on Figure 1-1. The five SWMUs (see Table 1-1)
are part of the Appendix I list of SWMUs at Cannon AFB. A description of the status of the
Appendix I SWMUs is provided in Section 1.1. Prior to the work outlined in this Work Plan,
the following listed environmental investigative activities had been completed at
Cannon AFB:

. IRP Records Search - CH2M Hill - 1983

. Preliminary Review/VSI Report - RCRA Facility Assessment - A.T. Kearney
-1987

. RCRA Facility Investigation Work Plan for 27 SWMUs - Lee Wan and
Associates, Inc. - 1990

] RI Investigation - Appendix I SWMUs - W-C - 1991-1992 (18 SWMU s called
"First Third")

* RFI (Phase I) - Landfills 1 and 2 - W-C - 1992-1993

. RFI (Phase I) - Appendix II SWMUs - through USACE, Albuquerque, NM
- 1993

. RFI (Phase I) - Appendix III SWMUs - W-C - 1993
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. Work Plan for Phase I RFI, Appendix IIl SWMUs - Phase I. W-C September
1993.

] Work Plan for Phase I RFI, LF NO. 5, Solid Waste Management Unit 113,
IRP LF-5. July 1995.

. RFI Activities, Phase II to Appendix 1 SWMUSs, Supplemental RFI Report -
January 1995

. RFI (Phase I) - Landfills 3, 4, and 25 - Radian - 1992-1994
. RFI (Phase II) - Appendix II SWMUs (draft) - W-C - 1994-1995
. RFI (Phase II) - Appendix III SWMUs (draft) - W-C - 1994-1995

This Work Plan follows the USACE specified guidance from the United States Environmental
Protection Agency (USEPA) entitled "RCRA Facility Investigation (RFI) Guidance,
Volumes 1-4, EPA 530/SW-89-031, May 1989. This Work Plan includes the following
components:

. Field Sampling Procedures
. Quality Assurance Project Plan (QAPP) Addendum (Appendix A)
. Site Safety and Health Plan (SSHP) Addendum (Appendix B)

The overall intent of the Phase III RFI is to obtain the additional data necessary to sufficiently
characterize the presence or absence of contamination to either support recommendations from
Phase I and II RFI studies, support recommendations for further studies, or recommend "no
further action" if warranted. The data collected during the Phase III RFI will be used to
evaluate human health risks. The general objectives of the Phase III RFI to be completed at

Cannon AFB are to:

o Characterize the physical setting and vertical and lateral extent of potential
contamination associated with the SWMUs
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. Complete a screening-level risk evaluation of human health risks associated
with chemicals found at the SWMUSs

° Develop recommendations for the SWMUs regarding further evaluations or no
further action

This Work Plan provides details on the investigation of SWMUs 86-90 (Site SD-11) and how
the data collected will be used to support recommendations. Refer to the Work Plan
(W-C 1993) for detailed discussions on: Cannon AFB site characteristics, Data Quality
Objectives (DQO) process, behavior of contaminant plumes and contaminant migration
pathways. The Phase III field effort is a continuation of earlier investigations, so the 1993

Work Plan rationale and data quality requirements remain the same. Figure 1-2 presents the
project schedule.

1.1  APPENDIX I SWMUS ACTIVITY UPDATE

The following subsections present an activity update for each of the Appendix I SWMUs
listed in Cannon AFB’s RCRA Part B Permit. A summary table of the status of the SWMUSs
is provided in Table 1-2.

1.1.1 SWMU No. 34 (AGE Drainage Ditch)

The AGE Drainage Ditch is a 1,200-foot-long, 12-foot-wide shallow ditch (approximately 1
foot deep at its deepest point). This SWMU originates on the flightline side of AGE Building
186 and runs parallel to Facilities Buildings Nos. 191, 192, and 193, terminating on base at
a culvert inlet near Argentina Avenue. A 1991 RI (W-C 1992) included surface and
subsurface soil sampling for chemical analyses, and performance of a Baseline Human Health
and Environmental Risk Assessment. The 1991 RI report recommended no further action or
investigation was required at this time. To complete the RFI/CMS process for this SWMU,
Cannon AFB will need to apply for a Class III RCRA Part B Permit modification under 40
CFR 270.42(c).
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1.1.2 SWMU No. 74 (Landfill No. 1)

This SWMU is an inactive landfill located in the north-central portion of Cannon AFB, south
of the northern perimeter road. Landfill No. 1 is currently located beneath part of the base
golf course. A 1992 RFI (W-C 1993) at the previously reported location for Landfill No. 1,
northeast of the base hospital, encountered no evidence of landfill material. As a result of
the 1992 RFI and with EPA Region VI concurrence, no additional investigation was done at
this location for Landfill No. 1.

In 1993, Cannon AFB encountered suspected landfill material during golf course expansion
activities. An approximately 10-acre area, located within the western extent of the golf course
and south of the northern perimeter road, has been identified for further investigation in
Calendar Year 1995 as Landfill No. 1.

1.1.3 SWMU No. 7S (Sanitary Sewage Lift Station Overflow Pit)

This SWMU is an unlined surface impoundment located on the golf course, north of the
hospital and residential area. The overflow pit is located adjacent to the Sanitary Sewage Lift
Station and provides containment for overflow when the lift station pumps do not operate.
Reportedly, the overflow pit is located on a section of the base sanitary sewer system that
handles only domestic sewage. Sewage from domestic areas is generally not considered
hazardous. The overflow pit was characterized during the IRP Phase II investigation
(Radian 1986), resulting in identification of this SWMU as one of the sites requiring no
further action. This area was reportedly incorrectly defined as a SWMU under USEPA’s
definition of a SWMU for the purpose of corrective action, and therefore was not identified
as requiring further study or action (Lee Wan & Associates 1990).

1.1.4 SWMU No. 76 (Sludge Weathering Pit)

The Sludge Weathering Pit is located near Building 396 on the north part of the base and was
used for weathering sludge from leaded gas tanks in the 1960s and 1970s. In 1980, the pit
was filled with soil and left to revegetate. A 1991 RI (W-C 1992) included surface and
subsurface soil sampling for chemical analyses and performance of a Baseline Human Health
and Environmental Risk Assessment. The 1991 RI report recommended no further action or
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investigation was required at this time. To complete the RFI/CMS process for this SWMU,
Cannon AFB will need to apply for a Class III RCRA Part B Permit modification under 40
CFR 270.42(c).

1.1.S SWMU No. 78 (Fire Department Training Area No. 1)

Fire Department Training Area No. 1 is located in an open field in the northeast corner of
the base, south of the railroad tracks and northeast of Perimeter Road. This SWMU was used
to conduct fire department training exercises from 1959 to 1968. A 1991 RI (W-C 1992)
included surface and subsurface soil sampling for chemical analyses and performance of a
Baseline Human Health and Environmental Risk Assessment. The 1991 RI report
recommended no further action or investigation was required at this time. To complete the
RFI/CMS process for this SWMU, Cannon AFB will need to apply for a Class III RCRA
Part B Permit modification under 40 CFR 270.42(c).

1.1.6 SWMU No. 81 (Solvent Disposal Site)

The Solvent Disposal Site is located on the northeast part of the base between Landfill No. 2
and Fire Department Training Area No. 1. The site is located in an open field covered with
prairie grass. A 1991 RI (W-C 1992) included surface and subsurface soil sampling for
chemical analyses and performance of a Baseline Human Health and Environmental Risk
Assessment. The 1991 RI report recommended no further action or investigation was
required at this time. To complete the RFI/CMS process for this SWMU, Cannon AFB will
need to apply for a Class Il RCRA Part B Permit modification under 40 CFR 270.42(c).

1.1.7 SWMU No. 82 (Landfill No. 2)

Landfill No. 2 is an unlined, inactive, cut-and-fill landfill occupying approximately 15 acres
in the northeast corner of the base. It is located in an open field just beyond the end of the
primary southwest-northeast runway, northeast of Perimeter Road. The landfill received
wastes from 1946 to 1947 and from 1952 to 1959. Reportedly, the mode of operation at this
SWMU was for wastes to be deposited in trenches, burned, and buried. A 1992 RFI
(W-C 1993) included an aerial photograph review, geophysical survey, trenching one pit,

surface and subsurface soil sampling for chemical analyses, and performance of a Baseline
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Human Health and Environmental Risk Assessment. The 1992 RFI report recommended no
further action or investigation was required at this time. To complete the RFI/CMS process
for this SWMU, Cannon AFB will need to apply for a Class III RCRA Part B Permit
modification under 40 CFR 270.42(c).

1.1.8 SWMU No. 85 (Stormwater Collection Point)

This SWMU is a naturally-occurring playa lake located in the southwestern portion of the
base that has received stormwater runoff from the flightline area and POL materials from
small spills which could accumulate in the lake. The Stormwater Collection Point was
characterized during the IRP Phase II (Radian 1986) and remedial investigations (Walk,
Haydel & Associates, Inc. 1990). The RI resulted in the finding that no adverse impact to
public health or the environment was expected and that no further study or action was
required. EPA, by accepting the RI report (Walk, Haydel & Associates 1990) and the RFI
Work Plan prepared by Lee Wan & Associates (1990), agreed with this recommendation.

1.1.9 SWMU Nos. 86-90 Oil/Water Separator Removal (Engine Test Cell)

The five SWMUs (Nos. 86, 87, 88, 89, and 90) at the Engine Test Cell location are
commonly referred to as IRP No. SD-11. The oil/water separators and an underground
storage tank (UST) were removed during July and August 1994. During the removal action,
contaminated soil was encountered which was not expected based on the soil boring
information collected during the 18 SWMU RI in 1991. Since contaminated soil was
encountered, the removal action ceased, and this Phase III RFI was initiated to evaluate the
nature and extent of contaminated subsurface soil at these SWMUs.

1.1.10 Discharge Monitoring at Northeast Stormwater Drainage (SWMU No. 95)

This SWMU consists of a 42-inch corrugated metal pipe (CMP) that discharges to an open
ditch near northeast Runway 4/22, and extends under a road to an open field. The drainage
receives water from several oil/water separators and runoff and stormwater drains in the
east-central portion of the base. The Northeast Stormwater Drainage Area is included as part
of the Base-wide Stormwater and National Pollution Discharge Elimination System (NPDES)

Permit. This permit requires Cannon AFB to determine if sampling is required in accordance
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with the EPA guidance document entitled "Stormwater Management for Industrial Activities"
(EPA 832/R-92/006).

1.1.11 Additional RFI at SWMU No. 96 (Old Entomology Rinse Area)

A Phase II RFI at the location of the sink rinse pit within the OERA was designed to further
characterize the nature and extent of contamination (if any) at this SWMU. The Phase 1I
RFI consisted of drilling and collection of soil samples for chemical analyses from one
100-foot-deep soil boring located at the approximate location of the former OERA rinse sink
pit. A description of the investigation and analytical results are presented in the Walk,
Haydel & Associates, Inc. 1988 Phase IV - A Site 117 Old Entomology Rinse Area
Environmental Assessment.

1.1.12 SWMU No. 98 (Sanitary Sewer Line)

This SWMU consists of a northeast-flowing trunk line laid along Torch Boulevard in the
aircraft maintenance area, with a small south-flowing branch along Torch Boulevard near the
main base entrance. A secondary southeast-flowing sewer line enters the main trunk line
along Torch Boulevard at Argentina Avenue, then enters a transmission line flowing east
across the runways to the sewage treatment lagoons. Only the main and south branch trunk
lines, and the east-flowing transmission lines, could have received hazardous wastes.
Secondary branch lines flowing northeast to join the main trunk line receive only domestic
sewage. The sewer lines are constructed of 8-inch-diameter polyvinyl chloride (PVC) pipe
in the housing area and 15-inch-diameter clay tile in the main base area. A 1991 RI
(W-C 1992) included sewer line cleaning and video camera inspection/surveying, subsurface
soil sampling for chemical analyses, and performance of a Baseline Human Health and
Environmental Risk Assessment. The 1991 RI report recommended no further action or
investigation was required at this time. To complete the RFI/CMS process for this SWMU,
Cannon AFB will need to apply for a Class III RCRA Part B Permit modification under
40 CFR 270.42(c).
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1.1.13 Annual Groundwater Monitoring at SWMU Nos. 101 and 102 (Wastewater
Treatment Lagoons)

Groundwater samples are collected and submitted for laboratory analysis on an annual basis
from four groundwater monitoring wells (101-E, 101-F, 101-G, and 101-H) at this SWMU.
Cannon AFB submits analytical results to EPA Region VI within 90 calendar days following
the sampling. The samples are analyzed for volatile organic compounds (VOCs),
pesticides/polychlorinated biphenyls (PCB’s), metals, nitrates, sulfates, and total dissolved
solids (TDS). The analytical methods are specified in the USACE Work Plan.

1.1.14 SWMU No. 104 (Landfill No. 4)

This SWMU is an inactive landfill located in the east-central portion of the base, north of the
Playa Lake (SWMU No. 103). After the Phase I RFI at Landfill No. 4 in 1992, EPA
Region VI requested a Phase II RFI be designed to ascertain if a corrective measures program
is required. The Phase II RFI for Landfill No. 4, consisting of the installation, sampling, and
analysis at one downgradient groundwater monitoring well, was completed and the results of
the investigation submitted to EPA Region VI in April 1995.

1.1.15 SWMU No. 105 (Landfill No. 3)

This SWMU is an inactive landfill located in the east-central portion of the base, south of the
Playa Lake (SWMU No. 103). After the Phase I RFI in 1992, EPA Region VI requested a
Phase II RFI be designed to ascertain if a corrective measures program is required. The
Phase II RFI for Landfill No. 3, consisting of the installation, sampling and analysis at one
downgradient groundwater monitoring well, was completed and the results of the investigation
were submitted to EPA Region VI in April 1995.

1.1.16 SWMU No. 106 (Fire Department Training No. 2)

Fire Department Training Area No. 2 is located in an open, grass-covered field in the
southeast corner of the base, bounded on the north by an east-west paved road and west of
an old abandoned north-south runway. This SWMU was used from 1968 to 1974 to provide
fire extinguishing experience for base personnel. A 1991 RI (W-C 1992) included surface
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and subsurface soil sampling for chemical analyses and performance of a Baseline Human
Health and Environmental Risk Assessment. The 1991 RI report recommended no further
action or investigation was required at this time. To complete the RFI/CMS process for this
SWMU, Cannon AFB will need to apply for a Class IIl RCRA Part B Permit modification
under 40 CFR 270.42(c).

1.1.17 SWMU No. 107 (Fire Department Training Area No. 3)

Fire Department Training Area No. 3 was an unlined surface area, partially covered with
gravel, located in the southern part of the base. It is immediately adjacent to an abandoned
north-south runway. This SWMU was used for fire department training activities from 1968
to 1974. Recently, it has been used for activities associated with an adjacent explosive
ordnance training site. A 1991 RI (W-C 1992) included surface and subsurface soil sampling
for chemical analyses and performance of a Baseline Human Health and Environmental Risk
Assessment. The 1991 RI report recommended no further action or investigation was
required at this time. To complete the RFI/CMS process for this SWMU, Cannon AFB will
need to apply for a Class III RCRA Part B Permit modification under 40 CFR 270.42(c).

1.1.18 Additional RFI at SWMU Nos. 109, 110, 111, and 112 (Fire Training Area No. 4)

The full nature and extent of contamination at Fire Training Area No. 4 (SWMU No. 109)
was not evaluated by the 1991 RI since this SWMU is an active facility. Additional
investigation has been planned, but will not be scheduled until a new Fire Training Area has
been constructed and is operational. At that time, Fire Training Area No. 4 will be
deactivated. The Phase II RFI planned for Fire Training Area No. 4 includes investigation
of SWMU Nos. 110 (underground waste oil tank No. 2336), 111 (unlined pit), and 112
(oil/water separator No. 2336), that are co-located with SWMU No. 109. The unlined pit
(SWMU No. 111) was replaced by oil/water separator No. 2336 in 1985. Previous
investigations of the unlined pit area have resulted in no further action recommendations
(Radian 1986; A.T. Kearney 1987; Walk, Haydel & Associates 1990). However, since
SWMU No. 111 is co-located within the boundaries of Fire Training Area No. 4, it will be
included in the Phase II RFI for Fire Training Area No. 4. The Phase II RFI is planned to
include the following intrusive activities to evaluate the potential lateral and vertical extent

of petroleum hydrocarbon contamination in underlying soils:
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. Mock airplane area Four soil borings to 100-feet below ground

surface
. "Tree" area Two soil borings to 75-feet below ground surface
. Vehicle burn area Two soil borings to 75-feet below ground surface
o Outer perimeter area Three soil borings to 100-feet below ground
surface

The outer perimeter area soil borings are intended to evaluate the spread of petroleum
hydrocarbon contamination from past activities at Fire Training Area No. 4.

1.1.19 SWMU No. 113 (Landfill No. 5)

This SWMU is an inactive landfill located in the southeastern area of the base and occupies
about 70 acres. Cell No. 3, which is closed, is RCRA-regulated because this cell received
hazardous waste until mid-1981. No additional hazardous wastes were placed in this cell
from 1981 until its closure in 1983. Landfill closure consisted of placing an impermeable cap
over Cell No. 3, in accordance with NMED and EPA requirements. During the 18-SWMU
RI (W-C 1992), groundwater samples were collected and analyzed for Appendix IX
constituents (40 CFR 264) from five previously installed groundwater monitoring wells at
Landfill No. 5. Evaluation of the chemical data collected during this investigation indicated
that the quality of groundwater has not been affected by past activities at Landfill No. 5.
Additional groundwater monitoring wells were also installed in 1992 by USACE to meet
RCRA release detection monitoring requirements.

Landfill No. 5 is currently being investigated using a phased RFI approach, under NMED
lead. The Phase I RFI Work Plans have been finalized, and the Phase I investigation and
report are scheduled to be complete in early 1997. A Draft Post-Closure Plan (ES 1994) for
Cell 3 requires installation of a new upgradient well and water quality sampling for one year
to determine baseline water quality beneath Landfill No. 5. However, groundwater
monitoring plans for the landfill will be finalized after completion of the RFI and the first
year of post-closure groundwater sampling and analysis.
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APPENDIX I SWMUs ADDRESSED IN THIS WORK EFFORT

TABLE 1-1

SWMU Number

Site Description

86
87
88
89
90

Engine Test Cell
Overflow Pit
Former Leaching Field
Evaporation Pond

Oil/Water Separator

JMII\MM\MMSD-11W.1-1 /dal/cee
Cannon AFB - Site SD-11 Work Plan

09/28/95
Rev. 2



TABLE 1-2

CANNON AIR FORCE BASE, CLOVIS, NEW MEXICO
APPENDIX I SWMUs ADDRESSED IN OTHER WORK EFFORTS
STATUS
SWMU
NO. SWMU DESCRIPTION PHASE I PHASE I PHASE III
34 AGE Drainage Ditch (IRP No. SD-11) YES YES NFA
74 Landfill No. I (IRP No. LF-1)! YES F.Y. 95 TBD
Sanitary Sewage Lift Station Overflow Pit NFA NFA NFA
75 (IRP No. SD-13)
76 Sludge Weathering Pit (IRP No. WP-14) YES YES NFA
78 Fire Training Area No. 1 (IRP No. FT-6) YES YES NFA
81 Solvent Disposal Area (IRP No. DP-16) YES YES NFA
82 Landfill No. 2 (IRP No. LF-2) YES YES NFA
85 Stormwater Collection Point (IRP No. SD-12) NFA NFA NFA
95 NE Stormwater Drainage Area (IRP No. SD-20) YES YES TBD
96 Old Entomology Rinse Area (IRP No. SD-17) YES YES TBD
98 Sanitary Sewer Line YES YES NFA
. Wastewater Treatment System Lagoons YES YES Groundwater
e 101 (IRP No. WP-21) Monitoring
Wastewater Treatment Effluent Discharge YES YES Groundwater
102 (IRP No. WP-21) Monitoring
104 Landfill No. 4 (IRP No. LF-4) YES YES TBD
105 Landfill No. 3 (IRP No. LF-3) YES YES TBD
106 Fire Training Area No. 2 (IRP No. FT-7) YES YES NFA
107 Fire Training Area No. 3 (IRP No. FT-8) YES YES NFA
109 Fire Training Are No. 4 (IRP No. FT-9) YES C.Y. 95 TBD
(To be investigated in C.Y. 95 after new one is built)
(Investigated with SWMU No. 109)
110 Underground Waste Oil Tank No. 2336 YES C.Y. 95 TBD
111 Unlined Pit YES NFA NFA
112 Oil/Water Separator No. 2336 YES CY. 95 TBD
113 Landfill No. 5 (IRP No. LF-5)* YES State Lead TBD
Notes:
C.Y.95 = Calendar Year 1995 ! Initially No Further Action, recent discovery requires investigation.
F.Y.95 = Fiscal Year 1995 2 Included in Appendix III, being investigated with SD-11.
NFA = No Further Action 3 Included in Appendix II, being investigated with FT-9.
TBD = To be Determined * NMED has primacy, with EPA Region VI review and concurrence.
o~
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FIGURE 1-2 PROJECT SCHEDULE
PHASE Il RFI APPENDIX | SWMUs 86 - 90 (SITE SD-11)
CANNON AFB, NEW MEXICO

Row . 1995 1996
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2.0
RFI OBJECTIVES

The overall objective of this investigation is to evaluate whether or not a release of
site-related chemicals has occurred which could pose a significant risk to human health or the
environment. The focus of the Phase III RFI is the investigation of the potential vertical
extent and later extent of soil contamination that may have resulted from current or historical
activities at SWMUs 86-90 (Site SD-11) located on Cannon AFB. The site plan of Cannon
AFB with SWMUs 86-90 (Site SD-11) location is shown on Figure 1-1.

2.1 DATA QUALITY OBJECTIVES

The following DQOs were developed for the Phase II RFI and are applicable to the
continuation of this investigation during Phase III:

] Collect environmental data of sufficient quality and quantity to characterize the
nature and extent of contamination resulting from a release of SWMU-related
chemicals to the degree that the potential for significant risk to human health
or the environment can be determined.

° Collect environmental data of sufficient quality and quantity to evaluate the
potential for releases to migrate toward receptors in all significant pathways
as determined from conceptual modeling.

° Collect environmental data of sufficient quality to be used in a Health and
Environmental Assessment, and collect data of sufficient quantity to address
all appropriate exposure pathways.

e Collect environmental data of sufficient quality and quantity to support a
recommendation of "no further action,” if warranted, following the evaluation
of the findings of the investigation.

3M11\MM\MMSD-11W.52 /cee/md 0928/95
Cannon AFB - Site SD-11 Work Plan 2-1 Rev. 2



e

. Collect data of a quality that can be used as part of any required follow-on
study including a Corrective Measures Study.

2.2 SITE-SPECIFIC OBJECTIVES
2.2.1 Description of SWMUs 86-90 (Site SD-11)

SWMUs 86-90 were active from 1965 to 1988. The site consisted of a jet-engine test cell
(SWMU 86), an oil/water separator with an associated 100-gallon collection tank (SWMU
90), an overflow pit (SWMU 87), and a leach field (SWMU 88) which was later converted
to an evaporation pond (SWMU 89) (Figure 2-1). The jet-engine test cell was covered by
a 50-foot by 10-foot building resting on a concrete slab. The jet-engine test cell, its’ cover
building, and a small pump house building have been removed leaving only a bare concrete
slab. The oil/water separator system has also been subsequently removed.

The separate areas at the site received potential contaminants from a single operation, the
steam cleaning and testing of jet aircraft engines. It has also been reported that jet engines
had water injected into the exhaust during testing to help muffle noise. Contaminants that
are expected to be present at the site include Iubricating and synthetic oils, residual JP-4 fuel,
and possibly solvents.

During the life span of the facility, effluent was handled in several ways. Initially it was
discharged only to an overflow pit (SWMU No. 87). Then the oil/water separator system
(SWMU No. 90) was installed with discharge to a leach field (SWMU No. 88). Finally, the
effluent was routed through the oil/water separator to an evaporation pond (SWMU No. 89).
The evaporation pond was constructed in the area of the former leach field (SWMU 88).

2.2.1.1 Hydrogeology

Since a sample of groundwater will be collected from Well No. 9, this discussion of the
hydrogeology at CAFB is presented as supplemental information.

The lower portion of the Ogallala Formation is the primary regional aquifer for both potable

and irrigation water. No deeper aquifers are utilized in the vicinity of Cannon AFB. The
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Ogallala aquifer is part of the High Plains Aquifer which extends continuously from
Wyoming and South Dakota into New Mexico and Texas. In east-central New Mexico, the
Ogallala aquifer rests on Dockum Group redbeds, which serve as the basal confining layer.
The Ogallala is a water table, or unconfined, aquifer (Lee Wan and Associates 1990). The
Ogallala aquifer has a southeasterly regional gradient of about 13 feet/mile. Well yields vary
from less than one gallon per minute (gpm) in thin silts and sands, and up to 1,600 gpm in
thick sands and gravels (Lee Wan and Associates 1990). Water quality is generally good,
with hardness and fluorides being somewhat high (Lee Wan and Associates 1990).

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet based
on mid-1960s data. Saturated thickness ranges from 93 to 143 feet, and is influenced by the
configuration of the erosional nonconformity surface marking the top of the Dockum Group.
The local groundwater gradient is southeasterly at 7.5 feet/mile (Lee Wan and Associates
1990a). Flow within the saturated zone may be influenced by the configuration of the top
of the Dockum Group. Yields in tests of Cannon AFB water wells have ranged from 776
I/min (205 gpm) to 4,353 V/min (1150 gpm). Specific capacities range from 0.14 m*m
(11.4 gal/feet) to 0.35 m*/m (27.9 gal/feet) (Lee Wan and Associates, 1990).

Very rough estimates of hydraulic conductivity were made from well pump tests in water
wells 5 and 9 using the Theis equation. An estimate of hydraulic conductivity for water well
8 was based on water level recovery data using the Bouwer and Rice approach (Lee Wan and
Associates 1990). The data used in these calculations were obtained to evaluate pump rates,
efficiency, and well yield, and were not intended for use in calculating aquifer properties.
The results of these calculations should therefore be considered as first approximations.

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately
2.0 x 10 cm/sec. Calculations for water well 8 result in a hydraulic conductivity of
2.0 x 102 cm/sec. These estimates appear to be low when compared to published hydraulic
conductivity data for sands and gravels. As reported in Lee Wan and Associates (1990) a
groundwater flow velocity of about 45 m/yr (150 feet/yr) has been estimated. This calculates
out to a hydraulic conductivity of approximately 1.0 x 10" cm/sec.

The presence of interstitial clays may account for both the variability and low values of
hydraulic conductivities. Boring logs from Cannon AFB IRP projects and published reports
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(Lee Wan and Associates 1990) indicated that interstitial and interstratified clays are abundant
in the Ogallala Formation. Additional aquifer testing will be required if it becomes necessary
to more accurately determine hydraulic conductivity.

Recharge to the Ogallala is primarily through precipitation. As reported in Lee Wan and
Associates (1990), a recharge rate of 0.5 inches/year was calculated using the Theis equation.
Lee Wan and Associates (1990) reported that the recharge rate may be as much as
1.0 inches/yr. Due to the high evapotranspiration rate and low precipitation, recharge occurs
only during heavy rainfall events in which the infiltration capacity of the soil is exceeded and
runoff occurs, or during cool months when precipitation exceeds evapotranspiration. Excess
runoff flows to playas, and the presence of water in playas allows deep percolation to the
aquifer. The occurrence of this process is evidenced by the presence of clay deposits in, and
thin or nonexistent caliche layers directly below, playas. Caliche is soluble in acidic rain

waters, and is leached over time to form percolation pathways.

Discharge from the Ogallala occurs through well pumping and springs along the eroded
margins. Spring discharge does not occur on or near Cannon AFB. Domestic and irrigation
water wells are common on and around the base, however. The rate of discharge exceeds the
rate of recharge. Water levels in the Ogallala have declined steadily from the 1930s to the
present. A decline of 50 to 100 feet has been observed in the area around Clovis, New
Mexico for the period from the 1930s to 1980. Lee Wan and Associates (1990), states "the
largest area of water level decline exceeding 100 feet occurs south of the Canadian River
extending from Curry Co., New Mexico to Crosby Co., Texas."

The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation
water. Numerous wells are found in the Cannon AFB area, most of which provide only
irrigation water.

The Ogallala will continue to be used as the primary source of potable and irrigation water
for eastern New Mexico. The New Mexico State Engineer designated Curry County as a
Water Basin in 1989. This designation allows for regulation of water rights, usage, and well
drilling.
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2.2.2 Previous Investigations

A Phase [ IRP Records Search was performed in 1983 by CH,M Hill to identify and fully
evaluate suspected problems associated with past hazardous material disposal sites and spill
sites at Cannon AFB (CH,M Hill 1983). During the records search, the existence and
potential for migration of hazardous material contaminants was evaluated at the Engine Test
Cell Area (SWMUs 86-90) by reviewing the existing information and conducting an analysis
of installation records. Results of the Phase I IRP Records Search recommended that potable
well 9 be analyzed for priority pollutants to determine if the groundwater had been impacted
by activities at the site.

During 1984-1985, a Phase II IRP investigation was conducted by Radian Corporation at the
site. Two boreholes were drilled to depths of 35 and 50 feet, respectively (Figure 2-2). One
borehole (11B) was located within the leachfield, and another (11A) was located in a
depression which had collected overflow from the oil/water separator. Five soil samples taken
from the boreholes were analyzed for purgeable halocarbons and aromatics, oil and grease,
and lead. Results of the samples collected during the Radian investigation indicated no soil
contamination at the IRP/SWMU (Radian 1986). Based on the results of the Phase II
(Stage I) investigation, additional soil sampling was recommended due to the limited number
of borings drilled in the area.

In 1987, a Preliminary Review/Visual Site Inspection, RCRA Facility Assessment was
conducted for the USEPA at Cannon AFB by A.T. Kearney, Inc. (A.T. Kearney 1987). The
purpose of this investigation was to identify and evaluate Solid Waste Management Units to
assess the potential for releases to the environment of hazardous wastes or constituents.
Results of this investigation identified the site as a potential SWMU. The RCRA Facility
Assessment also indicated that the potential for releases to the soil was high due to the past
disposal of hazardous wastes and the unlined nature of the IRP/SWMU site. The potential
for releases to groundwater was considered to be lower due to the presence of caliche layers
possibly inhibiting downward migration of hazardous constituents. Suggested further action
was to conduct soil sampling to determine if contaminants had been released from the unit.

In December 1989, five soil borings (Borings B1 through BS), shown in Figure 2-2, were
drilled by Walk, Haydel and Associates and analyzed for volatile organic compounds (VOCs),
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xylene, base/neutral organics, and total metals (WHA 1990). Borehole 1 was drilled to a
depth of 30 feet in the vicinity of the oil/water separator overflow pit. Boreholes 2, 3 and
4 were drilled to depths of 30 feet each immediately adjacent to the west, north, and east,
respectively, of the existing evaporation pond. Borehole 5 was drilled to a depth of 60 feet
immediately south. Analytical results indicated very low levels of phenol, 2,2’-methylene
bis[6-1,1-(dimethylethyl)-4-ethyl-] (known as antioxidant 425) in boreholes B-1 and B-4.
Silver was the only metal detected at levels exceeding background. However, the distribution
of silver was considered by Lee Wan and Associates (1990) to be naturally occurring.

In September 1991, Woodward-Clyde (W-C) investigated the site as part of the RI for 18
IRP/SWMU sites at Cannon AFB. The objective for sampling at the site during the
investigation by W-C was to further evaluate the nature and extent of potential hazardous
contaminants. Six original soil borings (Borings 0861 through 0866) were drilled and surface
and subsurface samples collected for chemical and geotechnical analysis. Some of the borings
were redrilled and resampled, due to missed holding times. The soil borings were located
near the Engine Test Pad and the old oil/water separator (Figure 2-2). Surface samples were
collected from 0 to 0.5 feet BGS at locations near each of the soil borings. Subsurface soil
samples were collected at depths ranging from 2 to 23 feet BGS. All soil samples were
analyzed for Target Compound List (TCL) volatile organic compounds (VOCs) and target
analyte list (TAL) metals.

None of the target analyte list of volatile organic compounds, except acetone and toluene,
were detected above the CRQL in surface and subsurface soil samples at the SWMUs. The
concentrations for acetone and toluene are summarized in Table 2-1. Toluene was present
in surface sample 0865, at a concentration of 100 ug/kg. Acetone was detected above the
CRQL in only one surface sample (i.e., sample 0864 at 17 ug/kg). Acetone was detected in
nearly all subsurface samples at all five boring locations with concentrations ranging from 68

nglkg to 5,700 ug/ke.

The reporting limits for TCL volatile organic analyses were raised in sample 0862 (1 to 3 feet
bgs and 8 to 10 feet bgs), 0864 (4 to 6 feet bgs), and 0865 (1 to 2 feet bgs) because of the
sample dilution necessitated due to high concentrations of target compounds, particularly
acetone. The concentrations of acetone usually exceeded the calibration range and therefore,
the samples were reanalyzed at dilution. In samples 0861 (8 to 10 feet bgs and 18 to 20 feet
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bgs), the reporting limits were raised due to the presence of nontarget compounds.
Tentatively identified compounds (TICs) from VOC analyses indicated that a variety of
saturated and polynuclear aromatic hydrocarbons may be present. The presence of
hydrocarbons is supported by the OVA readings and observed staining obtained from samples
in this boring during the field sampling event.

A variety of metals were detected in soil borings 0861 through 0865. Vanadium was detected
at concentrations of 18-25 mg/kg, slightly higher than background levels. However, the
distribution of vanadium was uniform throughout surface and subsurface samples and
therefore, could be considered to be naturally occurring. Heavy metals detected at elevated
levels are antimony, barium, cadmium, chromium, cobalt, copper, lead, manganese, nickel,
and zinc. The reported concentrations are summarized in Table 2-2. Other metals, including
iron, aluminum, potassium, and mercury were detected infrequently and at concentrations near
or below site background or regional levels.

In summary, acetone and toluene were the only volatile organic compounds detected above
the CRQL at this SWMU. It should be noted that toluene was detected at 100 pg/kg in the
background 0865 located west of the SWMU, and all other detections at the SWMU were
significantly less than this concentration. With raised detection limits for certain samples,
toluene may be present up to the detection limits shown on Table 2-1 for samples 0861-0018,
0861-0008, 0863-004, 0864-0004, and 0865-0002. For example toluene may be present in
sample 0861-0018 up to a concentration of 2,800 ug/kg. It does not appear that toluene is
present below 20 feet in boring 0861, 6 feet in boring 0863, and 4 feet in boring 0865.
Toluene may be present below 10 feet (i.e., depth of boring) at location 0862. Similarly,
acetone does not appear to be present at an arbitrary cutoff of 100 ug/kg below 20 feet at
boring 0861; 6 feet at boring 0863; 6 feet at boring 0864; and 6 feet at boring 0865. Acetone
in concentrations greater than 100 ug/kg may extend deeper than 10 feet (i.e., total depth of
boring) at location 0862. The results of the risk assessment will be important in establishing
whether or not toluene or acetone pose an unacceptable risk at this SWMU.

Petroleum hydrocarbons appear to be present from 10 to 20 feet bgs in boring 0861, drilled
near the oil/water separator. The lateral extent of petroleum hydrocarbons is not known to
a great degree of certainty, but is probably limited to the boring 0861 area around the
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northern side of the oil/water separator. No petroleum staining was noted in boring 0863,
located southeast of the oil/water separator.

Metals concentrations above background were detected in the upper four feet in all borings
at this SWMU, with the higher concentrations generally being present in surface soil. Borings
0861 and 0863, located near the oil/water separator, showed lower concentrations of heavy
metals in surface samples compared to borings 0862 and 0864, located near the concrete pad
of the former engine test cell. Boring 0865, located west of the entrance road to the engine
test cell area, indicates lower levels of metal concentrations compared to the other borings.

The analytical results of the present investigation do not compare well with the analytical
results of boring B1 of the previous Phase IV IRP investigation in 1989 (Figure 2-2). A low
concentration of Antioxidant 425 (2,2’-methylenebis{6-t-butyl-4-ethylphenol}) was reported
by Walk, Haydel and Associates (1990) as a tentatively identified compound in the base
treated organic analysis. Silver was the only metal detected above background levels, which
was considered by Walk, Haydel and Associates (1990) to be naturally occurring.

In August 1994, Remediation Services Incorporated (RSI) removed the oil/water separator
system and excavated the petroleum contaminated soil surrounding the oil/water separator.
An area 60 feet long by 30 feet wide by 25 feet deep was excavated (Figure 2-2). Soil
samples were taken from the excavated and stockpiled soil periodically and analyzed for TPH,
volatiles, semivolatiles, and target analyte metals. Based on this sampling, approximately 186
tons of excavated soil was transported to an off-site facility. Because of concerns about
residual contamination in the remaining stockpiled soil, the remaining soil was mixed with
clean off-site soil and used to backfill the excavation. The RSI Report is included as
Appendix E.

RSI reported that the oil/water separator did not appear to be sealed along the bottom and at
the edges and that petroleum contamination in site soils was visible after removing
approximately 1 foot of soil.

2.2.3 Phase III Objectives

During the removal actions associated with SWMUSs 86-90 (Site SD-11) visible staining was
reported at depths of approximately 20 feet bgs. The most recent investigation (W-C 1992)

IMITWMMMMSD-11W.s2 /cee/md 09/28/95
Cannon AFB - Site SD-11 Work Plan 2-8 Rev. 2



only included soil borings to depths of 25 feet bgs. The Phase III investigation will include
up to seven new soil borings up to a depth of 100 feet bgs. Up to six soil samples will be
collected for chemical analysis from the surface to the bottom of each boring. Additionally,
one soil sample will be collected for microbial plate counts from six borings. Chemical
analysis will include volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), TAL metals, and total recoverable petroleum hydrocarbons (TRPH). Samples
selected for chemical analysis will be based on headspace screening and immunoassay
screening (for TPH) results collected in the field.

New data collected during the Phase III RFI investigation will be used to complete a
screening-level risk evaluation and to characterize the vertical extent of soil contamination.
The results of this evaluation will be the basis for recommending either further evaluation or
no further action.
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TABLE 2-1

ACETONE AND TOLUENE CONCENTRATIONS IN SOIL SAMPLES
COLLECTED BY WCC AT ENGINE TEST CELL AREA

SWMU NOS. 86-90/IRP NO. SD-11
CANNON AFB, NEW MEXICO

Boring Number Sample Depth Acetone Toluene
(Redrill Boring Number) (Ft-BGS) (ng/kg) (ng/kg)
0861 0-0.5 (110U) @n
[0866] 24 10J 12U
(0867) 4-6 21 11U
8-10 (270U) ©6))
13-15 [13U] [11U]
18-20 [5700] {2800U]
23-25 {1331 27
0862 0-0.5 350) Ch))
(0868) 24 (660) 33D
4-6 (220) (11U)
8-10 1300 1100U
0863 0-0.5 (€))] @n
(8669) 2-4 . (11007) (55U)
4-6 (21001) (1400U)
8-10 (390UJ) )
0864 0-0.5 a7 )
(8610) 24 (68) an
4-6 (290) (€)))
8-10 98 26U
0865 0-0.5 8J 100
24 7700U 1400U
4-6 330J 12U
8-10 91 11U
Ft-BGS = Feet below ground surface
ughke = Micrograms per kilogram
U = Not detected
J = Estimated value
uJ = Estimated as non-detect at the CRQL
(1] = The values in brackets are results from samples collected from the deeper redrill borings.
O) The values in parentheses are results from samples collected form the redrill borings due to laboratory
missed holding times.
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TABLE 2-2

HEAVY METAL CONCENTRATIONS' IN SOIL SAMPLES COLLECTED BY WCC AT
ENGINE TEST CELL AREA

SWMU NOS. 86-90/IRP NO. SD-11

CANNON AFB, NEW MEXICO
Boring Sample Depth X e 39

Number (Ft-BGS)  Antimony Barium Cadmium Chromium Cobalt Copper Lead Manganese Nickel Zinc
0861 0-0.5 5.4U] 1,950 23 11.1 4.13 9.8 48.1J 752 7.73 1,320
24 5.1u] 147 1.9] 9.8 3.9] 46.8 327 152 7.81 41.1
4-6 5.4UJ 154 0.94UJ 11.7 5.0 10.4 129 132 114 25.6
8-10 5.2U1 298 0.9uJ 53 2.4 3U 5.1 64.5 6.5] 11.1U
0862 0-0.5 23] 390 4.9 67.8 18.7 56.4 236] 383 103 3,000
2-4 5.2U] 128 0.9U 10 5.1 10 8.5 293 9.5 519
4-6 suU) 78.1 0.88UJ 9.7 4.1) 7.5 53 86.3 9 19U
0863 0-0.5 4.7U] 207 1.6 14.6 4.4] 145 13.5] 187 10.5 249]
24 5.70J 80.6 0.99U 114 5.1) 85 7.9 219 9.71 262
4-6 5.1UJ 49.9 0.88U 8.9 3.9 7 6.3 131 8.2) 17.6U
8-10 52U 96.1 0.9U 6.9 33J 6.9 42 97.5 5.4] . 147
0864 0-0.5 87.4) 503 8.8 113 15.2) 4701 224 229 54.41 2,900J
24 53U 82.8 0.92U 12 5.6] 8.7 9.8 219 10.1 378
4-6 5.2U) 88 0.91U 10.1 3.8) 7.9 43 110 8.8J 19.9U
8-10 5.4UJ 65.4 - 0.94U7 83 3.5) 74 6.5 123 8.8J 18.6
0865 0-0.5 4.9U] 126 0.85U 12 2.8] 8.9 13.27 210 6.91 49.4]
2-4 5.3U) 214 0.93UJ 8.8 3.8 74U 73 148 8.5J 20.9
4-6 5.4UJ 7.7 0.93U3 115 3.5) 82U 7.1 111 112 237
8-10 5.4U] 87 0.95UJ 7.7 34] 6.5U 6 86.7 7.71 16.5
Background®  4.88-5.44 0-903 0.81-1.01 2.67-9.31 1.38-4.06 0.00-15.44 1.76-8.64  10.89-167 3.57-8.49 4.58-21.82

X + 26

Ft-BGS = Feet below ground surface
Ul = Estimated as nondetect at the instrument detection limit

J = Estimated value

U = Not detected

! All concentrations are in milligrams per kilogram (mg/kg)

2 Background range calculated from values in Table 2-7
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3.0
DECISION PROCESS

3.1 DESCRIPTION OF THE DECISION PROCESS

The following decision process has been used to assess the data needs and investigative
approach for SWMUs 86-90 (Site SD-11). The DQO evaluation process is designed to
provide data of sufficient quality and quantity to evaluate whether a release has occurred that
could pose a risk to human health or the environment and to evaluate the need for further
evaluation such as collection of additional data, completion of a Baseline Risk Assessment
(BRA), or possibly completion of a Corrective Measure Study. The procedures to assess the
data needs and investigative approach include:

. Collect soil data to characterize the nature and extent of contamination that has
been released, including an evaluation of the potential for chemicals of concern
to be transported to the groundwater at concentrations that may pose a human

health threat.
. Evaluate analytical results and determine chemicals of concern
. Evaluate potential impact to groundwater by determining if the vertical

distribution of contamination decreases with depth. If it does not significantly
decrease, it may not be possible to evaluate the impact to groundwater; so
further investigation may be required.

. Compare maximum detected soil concentrations of chemicals of concern to
conservative risk-based concentrations (RBCs) to evaluate whether a release
has occurred that may pose an unacceptable risk to human health or the
environment in the present or future.

. If the concentration of any site-related chemicals of concern exceed RBCs, the
potential for adverse health effects (including potential cumulative risks based

3M1\MMMMSD-11W.s3 /dal/cee 09/28/95
Cannon AFB - Site SD-11 Work Plan 3-1 Rev. 2



S

on RBCs) will be evaluated, and further evaluation may be required, which
may include a BRA.

. If the vertical extent and lateral extent has been defined and concentrations of
site-related chemicals of concern do not exceed RBCs, the concentration of
contaminants will be considered insignificant and, therefore, no further
investigation will be recommended.

A decision diagram (Figure 3-1) was developed for the Cannon AFB RFI SWMU 86-90 (Site
SD-11) to present a logical decision process that will be used to evaluate the data resulting
from the investigation to assure that project objectives are met.

3.1.1 Decision Process

The RFI soils investigation decision process is designed to identify appropriate actions based
on three alternative actions: no further action, interim action, and further investigation or
evaluation. The recommendation for the selection of alternative action will depend upon
whether chemicals of concern are detected in soils at levels that may pose an unacceptable
risk to human health or the environment. This section provides a summary of the
decision-making process that will be used.

The decision process will be implemented by first evaluating and summarizing existing
historical information and analytical data collected. Historical information will be used to
identify potential chemicals of concern and to identify potential sites of chemical release.

Environmental media will be sampled and analyzed for potential chemicals of concern. The
analyte lists from which chemicals of concern will be selected are discussed in the QAPP
Addendum (Appendix A). Site-related chemicals of concern will be selected based on the
results of the sampling program. Metals that do not exceed background levels, and chemicals
which are attributable to field or laboratory contamination, will not be included as chemicals
of concern. Organic chemicals that do not have EPA-established toxicity factors will not be
evaluated quantitatively, but their potential contribution to site risks will be evaluated
qualitatively.
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The potential for site-related contaminants to impact groundwater will be assessed by
evaluating the vertical distribution of contaminants in the soil column. If the concentrations
of chemicals of concern decrease significantly with depth, and the concentrations are below
levels that are likely to migrate to groundwater (based on fate and transport properties of the
contaminant and the vadose zone), the potential for transport to groundwater will be
considered to be insignificant. If the concentrations do not decrease with depth, further
investigation of the groundwater pathway will be recommended. If the concentrations are at
levels that could potentially migrate to groundwater at concentrations of concern, fate and
transport modeling will be done to evaluate the potential for contaminant transport to
groundwater.

Concentrations of chemicals of concern detected will be evaluated for potential human health
and environmental risks by comparing maximum detected concentrations (which are higher
than concentrations to which people or ecological receptors would routinely be exposed) to
highly conservative (protective) health risk-based concentrations. This conservative approach
permits identifying sites that pose no unacceptable risk under highly conservative exposure
assumptions and that, therefore, warrant no further evaluation or action. The approach also
permits identification of sites that may warrant further evaluation based on exceedance of
stringent risk-based concentrations. The methods used in the screening-level human health
risk evaluations are presented in Section 3.5.

The results of this evaluation will be used to make recommendations regarding the three
alternatives stated above. The recommendations will be made on the following basis:

. If the vertical extent and lateral extent of contamination has been defined, no
threat to human health exists based on comparison of maximum concentrations
to RBCs, and no potential threat to the environment is apparent, then no
further action will be recommended.

. If an unacceptable threat to human health or the environment is imminent, a
source is well defined, and a source control is readily identified, an interim

action to control the source will be recommended.
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If there is a potential significant threat to human health or the environment,
further investigation will be recommended for the site. Further investigation

may include additional field investigation and/or a risk assessment.

Figure 3-1 presents the decision diagram that will be followed for this investigation. The

steps of the decision process are described below.

Step 1:

Step 2:

Step 3:

Step 4:

Evaluate analytical results to identify chemicals of concern (COCs). COCs are
defined as chemicals whose concentrations exceed background levels, that are
potentially site-related, and that are not attributable to field or laboratory
contamination.

Evaluate the potential impact to groundwater by assessing the vertical
distribution of contamination. If concentrations of chemicals of concern do not
decrease significantly with depth, the impact to groundwater cannot be
assessed, so further investigation of the groundwater pathway will be
recommended. Consult with project managers to develop investigation
approach to evaluate the potential for contaminants to be transported to
groundwater. If the concentrations of COCs are at a level that could
potentially be transported to groundwater at concentrations of concern, fate and
transport modeling will be used to estimate groundwater concentrations. Go
to Step 3. If the concentrations of chemicals of concern decrease significantly
with depth and the concentrations are below levels that could be transported
to groundwater at concentrations of concern, further investigation of the
groundwater pathway will not be recommended. Go to Step 4.

Compare the estimated groundwater concentrations to groundwater RBCs. If
they do not exceed RBCs, the groundwater pathway will be concluded to be
insignificant.

Compare the maximum soil concentrations detected at the site with RBCs. If
no concentrations of COCs exceed RBCs, then no further investigation of site
soils will be recommended. If any COCs are detected at concentrations that
exceed RBCs, proceed to Step 5.
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Step 5: Evaluate potential cumulative risks at the site based on the RBC comparisons.
If the potential cumulative risks are within acceptable ranges, no further
investigation of the site will be recommended. If a potential for unacceptable
risks is indicated, proceed to Step 6.

Step 6: Complete a baseline risk assessment for all complete pathways. If there is not
an unacceptable risk calculated, no further evaluation of the site will be
recommended. If there is an unacceptable risk at the site, a RCRA Corrective
Action Plan will be implemented.

3.2 PRELIMINARY DEVELOPMENT OF EXPOSURE PATHWAY
FLOW CHARTS

The initial step in the evaluation of the site is the development of an Exposure Pathway Flow
Chart (EPFC), which provides a framework for evaluating potential risks associated with the
site, aids in the identification of data needs, and assists in the identification of appropriate
preliminary remediation goals targeted to significant exposure pathways. Upon completion
of the field sampling program, the EPFC will be reviewed and modified (if necessary) in
order to re-evaluate the site, taking into consideration the analytical results and fate and
transport properties of site-related chemicals.

Figure 3-2 show the EPFC with chemical sources and potential human exposure pathways
typical of the site. The EPFC presents chemical release sources and transport media, potential
human receptors, and intake mechanisms for each potential exposure pathway. An exposure
pathway describes the means by which release, transport, and intake by receptor populations
of site-related chemicals of concern occurs. An exposure pathway consists of four necessary

elements:
o A source and mechanism of chemical release to the environment
. An environmental transport medium for the released chemical (e.g., air,
groundwater, or surface water)
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. A point of potential human exposure to transported chemicals (e.g., a domestic
drinking water well)

. A human intake mechanism (e.g., inhalation or ingestion) at the point of
exposure

All four elements must be present for an exposure pathway to be complete and for chemical
exposure to occur. In the EPFC, potentially significant pathways are denoted with solid lines,
and pathways that are considered to be insignificant relative to other pathways are denoted
with dashed lines.

Potential exposure pathways are evaluated with respect to potential chemical sources at the
site. Exposure pathways are considered to be potentially complete if there are chemical
release and transport mechanisms and identified exposure points and receptors for that
exposure pathway. Incomplete exposure pathways do not result in actual exposure to human
or environmental receptors and, therefore, do not pose a potential risk. Incomplete exposure
pathways are not shown on the EPFC. Insignificant pathways are those that could
conceivably be complete and result in an exposure, but the resulting exposure would
undoubtedly be at levels that would not pose a significant risk.

The potential sources of chemical emissions from the site are presented in Figure 3-2. This
site includes an engine test cell, oil/water separator, and leach field which are potential
sources for petroleum hydrocarbons and solvents. The primary source is generally waste
(e.g., fuels, oils, and solvents) that has leaked into subsurface soils or has been discharged or
spilled on surface soil.

Chemicals from the primary source may be transported away from the primary source area,
affecting other media that may in turn act as secondary sources. Percolation and leaching of
the wastes to the subsurface soil are shown as primary chemical release mechanisms.
Subsurface soils are an important secondary source of potential chemical release. Site-related
chemicals in soils may infiltrate/percolate through the soil and be released to groundwater.

Other release mechanisms, such as direct contact (soil ingestion and dermal contact), surface
runoff, wind erosion, or volatilization to the atmosphere, are also depicted in the EPFC. A
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portion of the site may be covered with clean soil or pavement; therefore, surface transport
of chemicals by storm water runoff would be limited. Transport by storm runoff is not
considered a significant pathway for human exposure at underground oil/water separators or
underground storage tanks because the contamination at these areas is primarily in the
subsurface. Where the site is covered by pavement, soil exposures will only be considered

potentially significant for future-use scenarios (i.e., if the pavement is removed).
33 CRITICAL DATA

Critical data are data that are crucial for decision-making (e.g., whether a site requires no
further investigation or should be carried into a CMS). Critical data may be from special
sampling locations or from a selected subset of samples from locations of roughly equal
importance. Data from a specific field sample such as a sediment sample immediately
downstream of a discharge point, may be designated as critical if it were necessary to know
contaminant concentrations at that specific location for source or exposure pathway
characterization. In other cases, data from a selected number of any of several field samples
(e.g., a subset of all the surface soil samples taken at a site), may be designated as critical
when the objective is to estimate mean contaminant concentrations over the area.

Following EPA guidelines (EPA 1989a), critical data must be from environmental media
representing each major exposure pathway and must be 100 percent complete, that is, valid
results must be obtained for all data deemed critical. A complete set of critical data may be
taken from more than one sample (i.e., if one sample has missing or rejected analytes, data
from another comparable sample can be used to complete the critical data set). If the missing
or rejected data do not affect the decision-making process (e.g., they are not potential
chemicals of concern), they are not considered to be critical data, and the critical data set is
still 100 percent complete. If decisions cannot be made because of missing or rejected data,
a recommendation will be made that the project managers determine what corrective action
should be taken. Potential chemicals of concern are defined as chemicals that are site-related
(i.e., they are derived from the site and are at concentrations that exceed background levels);
and that have EPA-derived toxicity factors (i.e., carcinogenic slope factors or noncarcinogenic
RfDs) or that have potential toxicity that can be addressed qualitatively (e.g., lead and TPH).
Potential chemicals of concern will be derived from the analyte list described in the QAPP
Addendum (Appendix A). This procedure permits retaining valid data from the original data
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set and compiling a complete, representative, and valid set of critical data without unnecessary

resampling. A discussion of the selection of critical data is provided below.
3.3.1 Ciritical Data at SWMU 86-90 (Site SD-11)

The following data have been determined to be critical at SWMU 86-90 (Site SD-11). That

is, complete, representative, and valid sets of data must be collected as indicated below.
. One complete set of data from the surface/near-surface soil

. Two complete sets of data below the area of highest contamination such that
the vertical extent and lateral extent of contamination can be defined

3.4 DETECTION LIMITS

Risk-based decisions often require sample quantitation limits at or below levels of
toxicological concern. The sample quantitation limits vary according to sample medium. The
quantitation limits for chemicals in water samples are often far lower than for the same
chemicals in soils, because of interferences caused by co-extractable components in the soil.
These interferences are most problematic when chemicals are at concentrations near the
detection limit. Analytical methods have been selected which will provide the required
detection limits. The methods that will be used and their detection limits are discussed in the
QAPP Addendum.

To select appropriate analytical methods, method detection limits have been compared with
analyte-specific concentrations of concern such as RBCs. RBCs are concentrations that under
given exposure assumptions, will produce a specified risk. For this discussion, RBCs are
concentrations which are estimated to cause a carcinogenic risk of 1 x 10 or a hazard
quotient of 1 using assumptions explained in Appendix C.
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3.5 SCREENING-LEVEL HEALTH RISK EVALUATION METHODOLOGY

This section provides a description of the approach that will be used in the screening-level
health risk evaluation for the site. Potential human health impacts will be evaluated by
comparing maximum chemical concentrations found at the site with EPA Region III RBCs.

The goal of this evaluation process is to make a determination as to whether or not a release
has occurred at the site that could pose a potential risk to human health or the environment.
The risk-based approach outlined in this section provides an upper-bound estimate of potential
human health impacts because conservative screening criteria and maximum chemical
concentrations are used to estimate potential impacts. If the vertical extent and lateral extent
of contamination has been defined and no potential human health or environmental risks are
indicated for the site using these conservative criteria, then no further investigation is
recommended for the site.

3.5.1 Derivation of Screening Criteria

The RBCs will be taken from the Region III table which is provided and described in
Appendix C. The latest available version will be used. These RBCs are based on 1 x 10¢
excess cancer risk or a hazard quotient equal to 1, assuming residential ingestion exposures.
It must be emphasized that this is a highly conservative approach used for screening purposes
only; risks that would be estimated in a site-specific quantitative BRA are likely to be much
lower than the risk levels calculated using these screening criteria.

For a carcinogen, the soil RBC is the concentration of a chemical in soil that is estimated to
result in an excess cancer risk of 1 x 10% (1 in 1,000,000) to receptors, assuming long-term
(30-year) daily exposures. A range of 1 x 10 to 1 x 10 (1 in 1,000,000 to 1 in 10,000) is
EPA’s target excess cancer risk range for cleanup under Superfund and RCRA (EPA 1991).
Therefore, RBCs based on a target risk of 1 x 10 are conservative (protective) values, and
exceedances of these RBCs do not necessarily mean that a health risk is present. Exceedance
of the RBCs may mean, however, that further evaluation of chemical concentrations, exposure
assumptions, and carcinogenicity may be warranted.
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For noncarcinogens, RBCs are the concentrations in soil that are estimated to result in a
"hazard quotient" (HQ) of 1.0 to a resident at the site. A hazard quotient is the ratio of the
estimated daily dose from the assumed exposure to a reference dose (RfD), established by
EPA, that is considered safe for a lifetime of daily exposure. A hazard quotient of 1 means
that no toxic effects are likely to occur, even to sensitive individuals exposed for a lifetime.
A hazard quotient above 1 does not mean that toxic effects will necessarily occur, but that
further evaluation of exposures and chemical toxicity is required.

A maximum chemical concentration that exceeds a screening-level RBC does not mean that
a health risk exists because the maximum concentration detected is not the concentration to
which people would routinely be exposed, and the exposure assumptions used to derive the
RBC:s are for residential land use (not realistic for this site) and are not site-specific. Based
on the preliminary exposure evaluation, no residential exposures of any duration or magnitude
occur or are likely to occur at this site. However, since this evaluation is a screen, the very
conservative residential exposure scenarios will be used. If the site requires further
evaluation, the site will be closely evaluated to determine the most probable future use.
Occupational exposures are significantly less than residential, and conditions such as cold
weather and clean soil cover would reduce or prevent contact with potentially contaminated
soil.

It is important to note that RBCs are not cleanup goals. Cleanup goals are determined on a
site-specific basis. Rather, comparing soil concentrations to screening-level RBCs based on
residential use, a 10 excess cancer risk level, and a HQ of 1.0 for noncarcinogens is adopted
as a means of screening whether the chemicals in soils could pose a threat to human health.
If the screening-level RBCs are not exceeded, no further action is recommended. If the
screening-level RBCs are exceeded, further evaluation of potential risks will be completed.

3.6 BASELINE RISK ASSESSMENT

A baseline risk assessment will be completed at the site if detected concentrations exceed
RBCs so that there is a potential cumulative health risk. Risk assessments could be completed
to assess the potential adverse human health and environmental effects attributable to potential
exposures to substances present at the site at Cannon AFB, assuming no actions are
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undertaken to control or mitigate the contamination (i.e., no corrective action). The results
of the risk assessments will be used to:

. Estimate the magnitude of potential health risk at the site and the primary
causes of that risk

o Help determine whether corrective action is necessary at the site under RCRA
. Help support the selection of the "no action" alternative, where appropriate

The risk assessments will estimate the level of health risks associated with potential exposures
to chemicals of concern in environmental media at each of the sites. Data from soil
investigations at the sites and modeled air and groundwater concentrations would be used to
evaluate the potential health risks.

The objectives of the baseline risk assessments will be to identify human health and
environmental risks specific to chemicals released from the sites; and if a potential for harm
to human health or the environment exists, to determine site-specific concentrations that will
not be harmful to public health or the environment. Results of the risk assessments will be
used to help determine whether no further investigation is warranted at the site, if interim
action is warranted, or if the site should be carried forward in a Corrective Measures Study.

Baseline risk assessments will follow the guidance provided by EPA for evaluation of public
health risks. Specific EPA guidance documents include: Risk Assessment Guidance for
Superfund: Volume I - Human Health Evaluation Manual and Volume II - Environmental
Evaluation Manual (EPA 1989b, c), Exposure Factors Handbook (EPA 1989d), Human Health
Evaluation Manual Supplemental Guidance: "Standard Default Exposure Factors" (EPA 1991),
Guidelines for Exposure Assessment (EPA 1992b), and other relevant EPA guidance.
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FIGURE 3-1
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4.0
FIELD SAMPLING PROCEDURES

4.1 PURPOSE AND SCOPE

These field sampling procedures are designed to provide specific information on the field
activities associated with the investigations of potential hazardous waste releases from
SWMUs 86-90 (also known by IRP designation Site SD-11) at Cannon AFB. The procedures
present the information required for completing the RFI in a manner consistent with specific
quality goals of precision, accuracy, representativeness, completeness, and comparability in
pursuit of data quality objectives established for the project in the Work Plan.
Implementation of and compliance with the procedures for completing the field investigation
are required for the acquisition of high quality data for determining the nature and extent of
potential contamination and for use in screening-level risk evaluation or in a possible future
baseline risk assessment (BRA).

These procedures are based on the data requirements for this project. The data requirements
in the plan conform with the November 1, 1994, Scope of Services (SOS) provided by the
U.S. Army Corps of Engineers (USACE), Omaha District. The individual SWMU sites are
listed in Table 1-1. The work includes preparing planning documents, doing a field
investigation (soil borings and soil sampling), analyzing the field samples for chemicals,
evaluating the chemical data, comparing the analytical results to established risk-based
concentrations (RBCs), and preparing the final RFI report.

42 REGULATORY FRAME WORK

These procedures are written to satisfy the requirements for completing the RFI as specified
in the USACE SOS and following guidance set forth in "RCRA Facility Investigations (RFI)
Guidance" (EPA 530/SW-89-031). Cannon AFB is being asked to investigate and clean up,
as necessary, all suspected past hazardous waste sites under the provisions of RCRA
Section 3004(u), as a condition of their RCRA Part B Permit for Cannon AFB’s hazardous
waste material operations.
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43 SWMUs 86-90 (SITE SD-11)

Sections 2.2.1 and 2.2.2 provide a description of SWMUSs 86-90 (Site SD-11) which are being
investigated during this RFI at Cannon AFB. A site map of Cannon AFB showing the
location of SWMUs 86-90 (Site SD-11) is presented on Figure 1-1. Sections 2.2.1 and 2.2.2
describe the site and briefly discuss potential contaminants which may be present at the site
and the existing situation at the site. This section discusses sampling objectives and proposed
sample locations and frequencies. The soil boring locations will be finalized on the basis of
utility clearances and drill rig access and will be agreed upon by Cannon AFB and USACE
personnel before drilling commences. Soil sampling will be completed as specified in
Standard Operating Procedure (SOP) Nos. 7 and 8 using a truck-mounted drilling rig
equipped with hollow-stem augers and split-spoon samplers (stainless steel). The SOPs are
contained in Appendix D of this document.

4.3.1 Sampling Objectives

The overall objective of sampling at the site of the former Jet Engine Test Cell, SWMUs
86-90 (Site SD-11) is to evaluate the vertical and lateral extent of contamination in soils
under and surrounding the excavated oil/water separator. This information is required to
assess whether any contamination present poses a significant risk to human health or the
environment. The analytical data collected from this investigation will be used in a future
health and environmental risk assessment and as a basis for evaluating if further investigation
is needed. The specific sampling objectives at the site are to:

. Characterize the concentrations of site-related chemicals in surface and
subsurface soils at the site. The assumed release points include cracks and
joints where leakage occurred at the bottom of the oil/water separator.

. Characterize the vertical and horizontal distribution of site-related chemicals
in soils and evaluate the potential for any chemicals of concern found in the

soils to impact the groundwater.

o Assess the presence of site-related contaminants in the groundwater at water
well 9.
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4.3.2 Sample Locations, Frequencies, and Analysis

To meet the sampling objectives, water well 9 (Figure 2-1) will be sampled and four initial
soil borings will be drilled at the site of the former oil/water separator at SWMUs 86-90 (Site
SD-11) as shown in Figure 4-1. One boring will be drilled approximately in the center of
the location of the removed oil/water separator. Three additional borings will be drilled in
a triangular pattern with each boring approximately 20 feet from the first boring (the boring
in the center of the oil/water separator). One of these borings will be drilled directly west
of the removed oil/water separator and along the plugged drain pipe. The other two borings
will be drilled approximately 20 feet northeast and southeast of the first boring. Based on
the results of these four borings, additional borings will be drilled in locations to be
determined to further assess the extent of soil contamination. A maximum total of 700
linear feet of borings will be drilled and sampled. Drilling and sampling procedures to be
used for this investigation are as follows:

. Soil borings will be drilled and sampled using hollow-stem auger techniques
with stainless steel split spoon samplers.

° Soil samples for field screening and chemical analysis will be collected from
the surface to 2 feet, every 5 feet to a depth of 40 feet, and every 10 feet
thereafter to the total depth of the boring.

o Each sample interval will be field screened for headspace and breathing zone.
These observations will be noted in column d of the HTW drilling log.

. Each sample interval will also be field screened using immunoassay
methodologies. The immunoassay test kits will be set to detect petroleum
products including gasoline, diesel fuel #2, jet A fuel, JP-4, kerosene, fuel oil
#2, fuel oil #6, and mineral spirits. The samples will be tested on-site as the
boring progresses.

Each boring will be drilled to a depth where two consecutive samples show nondetects based
on petroleum immunoassay results up to a maximum depth of 100 feet. Chemical samples
will be collected and analyzed for:
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. VOCs by EPA Method 8240
. SVOCs by EPA Method 8270
. Total TAL metals

. TRPH by EPA Method 418.1

The samples will be selected from the following intervals:
o From the surface

° From the bottom two sample intervals showing nondetect immunoassay results
to confirm the immunoassay results

. At three additional sample intervals in the boring where increasing and
decreasing trends in contaminant levels are observed based on immunoassay
results

— In addition to the chemical samples, samples for geotechnical parameters and biological

analysis will be collected. Criteria for selection of these samples is as follows:

. A maximum of 12 geotechnical samples will be collected from the site
borings. One representative sample of each distinct soil type encountered in
the site borings will be collected and analyzed for grain size distribution
(ASTM D 421 & 422) and moisture content (ASTM D 2216).

. A total of six biological samples will be collected from the site borings. The
samples will be taken from highly contaminated to noncontaminated zones.
The biological samples will be collected using a California-type sampler with
autoclaved liners and analyzed for microbial plate counts.

Water well 9 will be sampled and the water sample analyzed for the same parameters as the

soil samples and also for pesticides/PCBs by EPA Method 8080 and chlorinated herbicides
by EPA Method 8150. '
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The projected soil and groundwater sampling breakdowns are shown in Tables 4-1 and 4-2,
respectively. The sample containers, preservation requirements, and holding times for soil
and groundwater samples are shown in Tables 4-3 and 4-4, respectively. The constituents to
be analyzed are listed on Tables 4-5 through 4-9.

4.3.3 Sample Designation

The sample designation system for all field (analytical) and quality assurance/quality control
(QA/QC) samples is a three-letter and eleven-digit/letter unique identification for each sample
(CANXXX-YYYY-ZZZ7Z). CANXXX is the facility identifier with CAN identifying
Cannon AFB and XXX identifying the specific SWMU. The next four digits/letters (YYYY)
identify the specific sampled location. At Cannon AFB these include soil boring number,
surface soil location number, or groundwater location number (monitoring well number). All
sample location numbers are site-specific with the first three numbers corresponding to the
SWMU while the fourth number or letter corresponds to the specific soil boring, surface soil,
or groundwater sample location. The last four digits (ZZZZ) are the sample identifier. The
first number corresponds to the type of sample:

] 0 for soil (analytical)
. 2 for groundwater

. 6 for soil MS/MSD

. 7 for water MS/MSD

The last three numbers correspond to the beginning depth of the sample in feet below ground
surface (bgs) for all soil samples. The following is an example of an identification number:

Soil (Analytical)
SWMU#31 !
CAN 031 - 0311 - 0000

1 1 t t
Cannon SWMU# Boring #1 Approximate Depth of top of Sample in feet-bgs
AFB 31

Multiple soil samples could be collected from the same boring; multiple groundwater samples
could be collected from the same monitoring well. The last three digits differentiate among

3M1I\MM\MMSD-11W.s4 /cee/md 09/28/95
Cannon AFB - Site SD-11 Work Plan 4-5 Rev. 2



these multiple samples. The soil and water sample identifier will represent the approximate
beginning depth at which the sample was collected.

All QA/QC samples will be identified at the location where they were collected, and assigned
a unique identification number following the same procedure above except for the last four-
digit (ZZZZ) number. The first two numbers of the QA/QC sample identifier correspond to
a particular SWMU:

. 90 - SWMU 90
The third number corresponds to the type of QA/QC sample:
. 5 - Ambient Blank

. 6 - Field Duplicate
. 7 - Rinsate Blank

. 8 - Decon Water
. 9 - Trip Blank
. 0 - Missouri River Division Duplicate

The last number corresponds to the number of the particular QA/QC sample type. The only
QA/QC sample type which is not identified as above is the matrix spike/matrix spike dupli-
cate sample type. The samples which are chosen for MS/MSD (MS/D for inorganics)
analyses are labeled in the field as MS/MSD samples and are noted as such on the
Chain-of-Custody forms. These samples are associated with a regular number as shown at
the beginning of this section. The following is an example of an identification number for
a QA/QC Sample:

SWMU#31 SWMU #31
H {  First Field Duplicate Sample
! 1 |

— = s
C 31 -0311 - 3161
i | 1 1
1 ! ! 1
Cannon SWMU# Boring #1 Field Duplicate
AFB 31
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4.3.4 Sampling Equipment and Procedures

The anticipated sampling equipment and procedures that will be used to collect samples are
described in the Standard Operating Procedures (SOPs) contained in Appendix D of this
document. These SOPs are consistent with procedures identified and described by the EPA
(EPA 1987).

Before each sampling event, the Field Manager will meet with the assigned sampling
personnel and review the purpose and objectives of the event. This meeting will provide
clarification of the sampling event specifics. Topics of discussion and review will include:

. Sampling locations, equipment, and requirements
. Number and types of samples

. Sample identification

. Preservation requirements

] Analytical parameters

. Equipment decontamination procedures

. Chain-of-Custody requirements

The procedures for collecting soil and subsurface water samples will be selected, as
appropriate, from the SOPs. The Field Manager will be responsible for ensuring that samples
are collected with properly decontaminated equipment and containerized as required by the
site-specific sampling procedures.

Decontamination procedures shall be performed in a manner consistent with the most recent
EPA guidelines, but as a minimum shall consist of steam cleaning and/or Liquinox, or
equivalent wash, followed by a tap water rinse and a double deionized water rinse. Specific
decontamination procedures are described in SOP No. 1 in Appendix D.

The projected sampling breakdown summaries for the site are presented in Section Tables 4-1
and 4-2. The sample containers, preservation requirements, and holding times for soil and
groundwater samples are summarized in Tables 4-3 and 4-4, respectively. The constituents
to be analyzed are listed on Tables 4-5 through 4-9.
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4.3.5 Sample Handling, Documentation, and Analysis

The labeling, preservation, handling, shipping, documentation, and tracking procedures for
all samples collected at Cannon AFB are described in SOP No. 12, Sample Handling,
Documentation, and Tracking.

All sample labels should be filled out with waterproof ink and numbered. Soil and water
sample labels will be supplied by the laboratory. Sample containers will be placed in plastic
storage bags (double bagged in zipper-lock bags) and wrapped in protective packing material
(i.e., foam liners, bubble packing, styrofoam peanuts). Samples will then be placed in a
cooler with ice (double bagged using 1-gallon zipper-lock bags) for overnight express carrier
shipment to the laboratory. A completed and signed Chain-of-Custody will be placed in each
cooler being shipped.

Documentation of observations and data acquired in the field will provide information on the
acquisition of samples and also provide a permanent record of field activities. The
observations and data will be recorded in a permanently bound weatherproof field book with
consecutively numbered pages.

To supplement the information recorded in the field book, A-E daily quality control reports
(DQCRs) will also be completed, forwarded to the USACE TM, and maintained in W-C
records for every sample location.

Detailed summaries of the analyses to be performed on samples collected at the site are
presented in Tables 4-1 and 4-2. These analyses will be specified on the Chain-of-Custody.
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PROJECTED SOIL SAMPLING BREAKDOWN

TABLE 4-1

SWMUs 86-90

QUALITY CONTROL?

QUALITY ASSURANCE*

No. of Field ~ No. of Field No. of Trip No. of Field Total No. of No. of Field No. of Trip  Total No. of

Method Parameter Samples® Replicates Blanks Blanks W-C Samples' Splits Blanks QA Samples
8240 Volatile Organics 42 4 0 0 46 4 0 4
8270 Semivolatile Organics 42 4 0 0 46 4 0 4
6010/7000 Total Metals® 42 4 0 0 46 4 0 4
418.1/9071  Petroleum Hydrocarbons 42 4 0 0 46 4 0 4
Microbial Plate Counts® 6 0 0 0 6 0 0 0

I Two extra 4-0z VOA jars and two extra 8-o0z jars of soil will be provided from one sample at this SWMU for MS/MSD testing by the laboratory. These samples shall be labeled the same as
the soil sample they came from and include "MS/MSD - EXTRA".

Samples sent to Quanterra, Inc.
Samples sent to USACE MRD Laboratory.

[P N
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Includes heterotrophic, petroleum hydrocarbon degrading, and pseudomas bacteria plate counts

In addition to Method 6010, includes 7060 (arsenic), 7740 (selenium), 7471 (mercury), 7421 (lead), and 7841 (thallium)

10/03/95
Rev. 2



TABLE 4-2
PROJECTED GROUNDWATER SAMPLING BREAKDOWN
SWMUs 86-90
. QUALITY CONTROL* QUALITY ASSURANCE®

No. of Field  No. of Field No. of Trip No. of Field Total No. of  No. of Field No. of Field No. of Trip  Total No. of

Method Parameter Samples* Replicates Blanks Blanks! W-C Samples? Splits Blanks' Blanks QA Samples
8240 Volatile Organics 1 0 1 0 2 1 0o . 1 2
8270 Semivolatile Organics 1 0 0 0 1 1 0 0 1
8080 Pesticides/PCBs 1 0 0 0 1 1 0 0 1
8150 Herbicides 1 0 0 0 1 1 0 0 1
6010/7000 Total Metals® 1 0 0 0 1 1 0 0 1
418.1/9071  Petroleum Hydrocarbons 1 0 0 0 1 1 0 0 1

' Field blanks will consist of sampler rinsate.
? Six extra 40 ml glass VOA vials, twelve extra 1-L amber glass bottles, two extra 1-L polyethylene bottles, and four extra 1-L glass bottles of water will be provided from one sample at this SWMU

for MS/MSD testing by the laboratory. These samples shall be labeled the same as the water sample they came from and include "MS/MSD - EXTRA".
* In addition to Method 6010, includes 7060 (arsenic), 7740 (selenium), 7471 (mercury), 7421 (lead), and 7841 (thallium)
* Samples sent to Quanterra, Inc.
5 Samples sent to USACE MRD Laboratory.
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TABLE 4-3

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOIL SAMPLES

Minimum
Number of Sample
Method Parameter Containers/Sample Size Preservation Holding Time
8240' Volatile organics 2-4 oz glass VOA jars with Teflon-lined septa 10g 4°C 14 days
8270 Semivolatile organics 1-8 oz. wide-mouth glass jar with Teflon-lined lid? 30g 4°C Extract - 14 days
Analyze - 40 days
418.1 Petroleum hydrocarbons 1-8 oz. wide-mouth glass jar with Teflon-lined lid® 30g 4°C 28 days
6010 TAL Metals* 1-8 oz. wide-mouth glass jar with Teflon-lined lid® 200g 4°C 6 months
28 days Hg
! Modified 8240 using capillary column.
2 2-8 oz jars are sufficient for Method 8270, 8080, and 8150.
3 2.8 oz jars are sufficient for Methods 8330, 418.1, and 6010.
4 In addition to Method 6010, TAL metals include 7060 (arsenic), 7420 (lead), 7471 (mercury), 7740 (selenium), and 7841 (thallium).
Note:  Sample containers will be double bagged in zipper-lock bags. The bagged packing ice will be placed in double-bagged, 1-gallon, zipper-lock bags.
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TABLE 4-4

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES
FOR GROUNDWATER SAMPLES

Minimum
Number of Sample
Method Parameter Containers/Sample Size Preservation Holding Time
8240' Volatile organics 2-40 ml glass VOA vials with Teflon-lined septa 40 ml 4°C and 4 drops HCL 14 days
to pH <2
3540 or Semivolatile organics 2-1 L amber glass bottle with Teflon-lined lid 1L 4°C Extract - 7 days
3550/8270 Analyze - 40 days
8080 Pesticides and PCBs 1-1 L amber glass bottle with Teflon-lined lid 1L 4°C Extract - 7 days
Analyze - 40 day
8150 Herbicides 1-1 L amber glass bottle with Teflon-lined lid 1L 4°C Extract - 7 days
Analyze - 40 days
418.1 Petroleum hydrocarbons 1-1 L amber glass bottle with Teflon-lined lid 1L 4°C and H,SO, 28 days
to pH <2
8015 Petroleum hydrocarbons GRO - 2-40 ml glass VOAs with Teflon-lined septa 40 ml 4°C and H,SO, 14 days
to pH <2 Extract - 7 days
TCO - 1-L amber glass with Teflon-lined lid 1L 4°C Analyze - 40 days
6010? TAL Metals 1-1 L polyethylene bottle 1L 4°C and HNO, 6 months
to pH <2 28 days Hg

Modified 8240 using capillary column.
2 In addition to Method 6010, TAL metals include 7060 (arsenic), 7421 (lead), 7470 (mercury), 7740 (selenium), and 7841 (thallium).

Note:  Sample containers will be double bagged in zipper-lock bags. The bagged packing ice will be placed in double-bagged, 1-gallon, zipper-lock bags.

IMII\MMMMSD-11W.4-4 /dal/cee 09/28/95
Cannon AFB - Site SD-11 Work Plan Rev. 2



TABLE 4-5

VOLATILE ORGANICS BY GC/MS EPA METHOD 8240'

Compounds

Chloromethane
Bromomethane
Vinyl chloride
Chloroethane

Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)

Dichloromethane
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride

Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene

Dibromochloromethane
1,1,2-Trichloroethane
Benzene

trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene

Toluene
1,1,2,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

Styrene

Xylenes (total)

! SW-846, 3rd Edition, using a capillary column
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SEMIVOLATILE ORGANICS BY GC/MS EPA METHOD 8270*

TABLE 4-6

Compounds

IMIIWMM\MMSD-11W.4-6 /dal/cee
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Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ether
3/4-Methylphenol

N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol
2,4-Dichlorophenol

1,2,4-Trichlorobenzene

Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylinaphthalene

Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Nitroaniline

Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

Sheet 1 of 2
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TABLE 4-6

SEMIVOLATILE ORGANICS BY GC/MS EPA METHOD 8270'

Compounds

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate

4-Chlorophenylphenyl ether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenylphenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

! SW-846, 3rd Edition
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TABLE 4-7

METALS BY EPA METHODS 6010 AND 7000

Parameter

Aluminum, Al
Antimony, Sb
Arsenic, As
Barium, Ba
Beryllium, Be
Cadmium, Cd
Calcium, Ca
Chromium, Cr
Cobalt, Co
Copper, Cu
Iron, Fe

Lead, Pb
Magnesium, Mg
Manganese, Mn
Mercury, Hg!
Nickel, Ni
Potassium, K
Selenium, Se
Silver, Ag
Sodium, Na
Thallium, Tl
Vanadium, V

Zinc, Zn

! Cold vapor atomic absorption technique

SMITMM\MMSD-11W .4-7 /dal/cee 09728195
Cannon AFB - Site SD-11 Work Plan Rev. 2



TABLE 4-8

ORGANOCHLORINE PESTICIDES AND PCBs BY EPA METHOD 8080!

Compounds

alpha-BHC?

beta-BHC?

delta-BHC?
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I
Dieldrin

4,4-DDE*

Endrin
Endosulfan II
4,4-DDD*
Endosulfan sulfate
44.DDT?

Endrin ketone

Methoxychlor
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane

Toxaphene

Aroclor-1016°
Aroclor-1221%
Aroclor-1232¢
Aroclor-1242°
Aroclor-1248°

Aroclor-1254¢
Aroclor-1260°

SW-846, 3rd Edition (Appendix IX compounds)

BHC = Benzene hexachloride

DDT = 1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane (Dichlorodiphenyltrichlorocthane)
DDE = Dichlorodiphenyldichlorocthylene

DDD = Dichiorodiphenyldichiorocthane

Aroclors = Polychlorinated biphenyls (PCBs)

L Y S S VP P
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TABLE 4-9

HERBICIDES BY EPA METHOD 8150'

Compounds

2,4-D!

2,4,5-T!

2,4,5-TP (Silvex)'
Dalapon®
Dicamba®
MCPP*?

MCPA*
Dichloroprop®
Dinoseb?

1
2

SW-846, 3rd Edition, using a capillary column (Appendix IX compounds)
Target Compound List Analyte

MCPP
MCPA

2-(4, Chloro-2-methyiphenoxy) propionic acid)
4-Chloro-2-methylphenoxyacetic acid)
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APPENDIX A
QUALITY ASSURANCE PROJECT PLAN ADDENDUM

P
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1.0
INTRODUCTION

1.1  PURPOSE AND SCOPE

This Quality Assurance Project Plan (QAPP) Addendum is designed to provide specific
guidance and quality assurance/quality control (QA/QC) requirements for the generation of
environmental data of known quality. This data will be used in making site-specific decisions
for the Phase III RCRA Facility Investigations (RFI) for SWMUs 86-90 (Site SD-11) at
Cannon Air Force Base (AFB), New Mexico.

This document provides discussion of project objectives, procedures, and specific
measurements to be performed and evaluated in the assessment of data generated for the
Cannon AFB Phase III RFI. As an appendix to the Work Plan, specific Standard Operating
Procedures (SOPs) are also provided as a means of maintaining consistency with respect to
procedures commonly used in conjunction with data collection.

This QAPP Addendum has been prepared by Woodward-Clyde (W-C) under Indefinite
Delivery Contract Number DACW45-93-D-0005 with USACE, Omaha District, and in
accordance with RFI Guidance, EPA 530/SW-89-031, May 1989, applicable elements of the
USACE Engineering Regulation ER 1110-1-263, Engineering and Design Chemical Quality
Management for Hazardous Waste Remedial Activities (USACE October 1990) and other
applicable regulations and guidances. This QAPP Addendum is written to include the RFI
activities associated with this investigation of SWMUSs 86-90 (Site SD-11).

1.2  WORK PLAN AND SAMPLING AND ANALYSIS INTEGRATION

This QAPP is an integral part of the Work Plan prepared for implementation of Phase III RFI
activities to be carried out at Cannon AFB.

The Work Plan details the objectives and planned activities for the Cannon RFI.
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2.0
PROJECT DESCRIPTION

2.1 ENVIRONMENTAL SETTING

See Section 2 of the October 1994 QAPP Addendum for a discussion of the general
environmental setting and Section 2.2.1 of the Work Plan for a description of SWMUs 86-90
(Site SD-11).

2.2 SUMMARY OF THE DATA QUALITY OBJECTIVES
DEVELOPMENT PROCESS

Discussion of the Data Quality Objectives (DQOs) development process associated with the
Phase III RFI for Cannon AFB is provided in Section 2.2 of the October 1994 QAPP
Addendum. Data quality objectives for SWMUSs 86-90 (Site SD-11) are presented in Section
2.1 of the Work Plan.

2.3  PROJECT DEFINITIONS

Project definitions remain the same as those published in the October 1994 QAPP Addendum.

3M1 1\MMMMSD-11W.qad /dalicee 05/28/95
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3.0
PROJECT ORGANIZATION AND RESPONSIBILITY

Project organization and responsibility remains the same as published in the October 1994
QAPP Addendum.
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4.0
QUALITY ASSURANCE OBJECTIVES

The overall QA philosophy for the Phase III RFI at Cannon AFB remains the same as
published in the October 1994 QAPP Addendum. The acceptance criteria remain the same
as updated December 1994.
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5.0
SAMPLING AND FIELD PROCEDURES

In general, sampling and field procedures remain the same as published in the October 1994
QAPP Addendum. Refer to Section 4.4.2 of the Work Plan for sample locations, frequencies,
and analyses. New sampling activities presented in Section 4.4.2 are field screening utilizing
immunoassay, geotechnical sampling for grain size distribution and moisture content, and
biological sampling for microbial analysis.
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6.0
SAMPLE AND DOCUMENT CUSTODY PROCEDURES

Sample and document custody remains the same as published in the October 1994 QAPP
Addendum.
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7.0
CALIBRATION PROCEDURES AND FREQUENCY

Calibration procedures and frequency remain the same as published in the October 1994
QAPP Addendum.
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8.0
ANALYTICAL PROCEDURES

With the exception of those new procedures discussed in Section 5.0 Sampling and Field
Procedures (immunoassay, geotechnical, and microbial), analytical procedures remain the
same as published in the October 1994 QAPP Addendum.

Detection of petroleum hydrocarbons using immunoassay will be performed as presented in
SOP No. 16 of the Work Plan. QA/QC procedures as specified in the SOP will be followed;
however, no audit or review of the QA/QC procedures is planned.

Geotechnical analysis for grain size distribution will be performed utilizing ASTM D 421 &
422. Geotechnical analysis for moisture content will be performed utilizing ASTM D 2216.
QA/QC procedures as specified in these methods will be followed; however, no audit or
review of the QA/QC procedures is planned.

Microbial analysis will be performed utilizing Method 37-8.1.1 for Heterotrophic Plate Count
and Method 37-8.3.5 for Pseudomonas Plate Count. The microbial methods are from
"Methods of Soil Analysis, 2nd Edition." Additionally, a customized spread plate technique
method will be utilized to determine petroleum hydrocarbon degraders. This method is based
on the concept that organisms can be diluted and uniformly spread onto agar plates which
then results in the development of distinct microbial colonies. The number of organisms are
expressed in terms of colony forming units (CFU) per gram of soil.

The objective of the microbial study is to evaluate heterotrophic (organisms that will utilize
organic carbon for biosynthesis), pseudomonas (genus or type of bacteria often associated
with the degradation of hydrocarbons in soil and groundwater), and petroleum-degrading
indigenous microorganisms by supplying appropriate substrates for specific microbial colony
development. The results of these tests will be used as reported and no QA/QC is planned.
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ADDENDUM NO. 3
SITE SAFETY AND HEALTH PLAN

APPENDIX HI
PHASE III RF1
CANNON AIR FORCE BASE
CLOVIS, NEW MEXICO

January 12, 1994

WCFS Project No. C3M11MM

1.0 INTRODUCTION

The purpose of this Site Safety and Health Plan (SSHP) Addendum is to address current
health and safety issues for field activities during the Phase III RFI at the Appendix I
SWMUs 86-90 (Site SD-11) at Cannon AFB which were not included in Addendum No. 1
to the original SSHP (W-C September 1993).

This addendum is to be kept on site at all times with the original Appendix III SSHP and
Addendum No. 1. This addendum amends the effective dates of the SSHP to include the
currently planned field activities. It also serves as administrative information as follows:

Project Name: Cannon AFB Appendix III SWMUs Phase III RFI
Project Number: C3M1IMM

Business Unit: Omaha

Project Manager: Steve Cox

Health & Safety Officer:  Curt Clowe

Corporate HSO: Jack Coogan, CIH

USACE T™: Doug Mellema

Cannon AFB Primary POC: John Constantine

No changes in field personnel are anticipated. Current health and safety training records will

be maintained on site.
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2.0 SITE-SPECIFIC SCOPE OF WORK

Site SD-11 includes five solid waste management units (SWMUs) 86-90. The vicinity map
of Cannon AFB is shown on Figure 1-1 of the Work Plan. The five SWMUs (see Table 1-1
of the Work Plan) are part of the Appendix I and location of SWMUSs 86-90 (Site SD-11) list
of SWMUs at Cannon AFB. ‘

Visible staining was reported at depths of approximately 20 feet bgs during removal actions.
The Phase III investigation will include up to seven new soil borings up to a depth of 100
feet bgs. Up to six soil samples will be collected for chemical analysis from the surface to
the bottom of each boring. Six soil samples will be collected for microbial plate counts. One
groundwater sample will be collected from an on-site water well. Chemical analysis will
include volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), TAL
metals, and total recoverable petroleum hydrocarbons (TRPH). Samples selected for chemical
analysis will be based on headspace screening and immunoassay screening (for TPH) results
collected in the field. Greater detail is provided in the Work Plan as follows:

2.1 Description of SWMU

See Section 2.2.1 of the Work Plan.

2.2  Previous Investigations

See Section 2.2.2 of the Work Plan.

2.3 Phase Il Objectives

See Section 2.2.3 of the Work Plan.

24 Sample Locations, Frequencies, and Analysis

See Section 4.3.2 of the Work Plan.
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3.0 HAZARD ASSESSMENT
Planned fieldwork is not anticipated to introduce any new chemical, physical, or biological
hazards. The potential for exposure is expected to be low. Exposure routes include

inhalation, dermal contact, and ingestion.

Material safety data sheets and general information for the chemicals of concern are provided
in the SSHP or can be obtained by contacting the HSO or CHSO.

4.0 SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS
4.1 Hearing Protection

No changes to the hearing protection requirements are needed for this task.
4.2  Personal Protection Equipment (PPE)

No changes to the PPE requirements outlined in the SSHP will be needed. The initial level
of protection will be Modified Level D.

4.3  Monitoring

No changes to the monitoring requirements are needed for this task. Action levels as outlined
in the SSHP will remain the same.
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S0 STan UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
.2 3

F ) Region 1li

] M 8 841 Chestnut Street

%, g Philadeiphia, Pennsylvania 19107
¢ ppone®

March 7, 1995

SUBJECT: Risk-Based Concentration Table, January - June 1995

FROM: Roy L. Smith, Ph.D., Senior Toxicologist / :
Technical Support Section (3HW13) .
TO: RBC Table Mailing List

- Attached is the EPA »Region' III Risk-Based Concentration (RBC) table, which we have
distributed quarterly to all interested parties since 1991. Please see below for some important
announcements concerning changes in the Table and administrative issues with our mailing list.

Major Changes in this Issue of the RBC

1. IRIS and HEAST have matured, and EPA has revised them at a decreasing rate over the
last few years. Lately, each quarterly RBC update has been virtually the same as its
predecessor. Meanwhile, the mailing list for the RBC table has expanded exponentially
and the quarterly mailings have become a substantial burden to the Region. Upon
reflection, we've decided to change to semi-annual distribution. We think this change will
extend our ability to keep producing the RBC table, while having little effect on the
table’s usefulness. (For example, there have been no changes to toxicity constants in [RIS
or HEAST in the three months since the 4th quarter table was published.)

1~

The RBC table now includes soil screening levels (SSLs) for protection of groundwater
and air. Most of the new entries were taken directly from EPA/OSWER's newly proposed
SSL guidance document. We've added some additional SSLs based on the same proposed
methodology. Sources of SSLs are noted in the table. SSLs incorporate all the same
exposure assumptions as RBCs, plus many additional assumptions needed for inter-media
extrapolation. SSLs are therefore distinct from RBCs, and should be used only in the
framework proposed in the OSWER document. If you have not yet seen this proposal,
you can obtain it from NTIS (703-487-4650, as document numbers 9355.4-1, PB9S-
963530, or EPA540/R-94/105).

Administrative Issues

Our situation on the administrative front can be summarized in one word--"HELP“!! The
RBC mailing list now includes more than 1300 recipients and we are experiencing significant
problems with our current “delivery system.” We would appreciate your suggestions for making -
our future mailings more efficient. We are also exploring the possibility of providing access to
the RBC through an electronic bulletin board and would like your feedback on that idea. In the
meantime, we will be examining our current mailing list and limiting future mailings to one
individual per organization; we need your help in distributing the RBC within your organization
if there are others who would like copies. ‘
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2. A single contaminant contributes nearly all of the health risk;

3. Volatilization or leaching of that contaminant from soil is expeécted not to be
significant;

4. The exposure scenarios used in the RBC table are appropriate for the site;

5.  The fixed risk levels us‘ed in the RBC table are appropriate for the site; and

6. Risk to ecologiéal réceptors is expected not to be signiﬁcant;:

the risk-based concentrations would probably be protective as no-action levels or cleanup goals.
However, to the extent that a site deviates from this descnptlon as most do, the RBCs would not
necessarily be appropriate.

To summarize, the table should generally not be used to (1) set cleanup or no-action

levels at CERCLA or RCRA Corrective Action sites, (2) substitute for EPA guidance for
preparing baseline risk assessments, or (3) determine if a waste is hazardous under RCRA.

Attachment
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EPA Region III Risk-Based Concentration Table

Background Information

Po Roy L. Smith,- FPh.D.
\"EPA _ Senior Toxicologist
February 9, 1995

Development of Risk-Based Concentrations

General

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for
each compound for each pathway. The concentration in the table is the lower of the two,
rounded to two significant figures. The following terms and values were used in the calcu-

lations:

" Exposure variables “Value Symbol
e DS, T R s s a8 AR
Carcinogenic potency slope oral (risk per mg/kg/d): * CPSo
Carcinogenic potency slope inhaled (risk per mg/kg/d): *  CPSi
Reference dose oral (mg/kg/d): * RfDo
Reference dose inhaled (mg/kg/d): * RIDi

Target cancer risk: le-06 TR
Target hazard quotient: 1 THQ
Body weight, adult (kg): 4 70 BWa i
Body weight, age 1-6 (kg): 15 BWc
Averaging time carcinogens (d): 25550 ATc
Averaging time non-carcinogens (d): : ~ ED*365 ATn
Inhalation, adult (m3/d): 20 IRAa
Inhalation, child (m3/d): ' 12 IRAc
Inhalation factor, age-adjusted (m3-y/kg-d): 11.66  IFAadj
Tap water ingestion, adult (L/d): 2 IRWa
Tap water ingestion, age 1-6 (L/d): ’ 1 IRWc
Tap water ingestion factor, age-adjusted (L-y/kg-d): o 1.09 IFWadj
Fish ingestion (g/d): ' 54 IRF
Soil ingestion, adult (mg/d): 100 IRSa
Soil ingestion, age 1-6 (mg/d): 200 IRSc
Soil ingestion factor, age adjusted (mg-y/kg-d): 11429  IFSadj

Residential:
Exposure frequency (dfy): ’ : 350 EFr

- Exposure duration, total (y): - ' ' 30 EDtot
Exposure duration, age 1-6 (y): ' : 6 EDc
Volatilization factor (L/m3): 05 K
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> Symbol
0ccup tional: S
Exposure frequency (dfy): 250 EFo
Exposure duration (y): 25 EDo
Fraction of contaminated soil ingested (unitless) . 05 FC

?*: Contaminant-specific toxicological constants. The pnonty among ssources of toxlcologlcal constants was as

Age-adjusted factors

Because contact rates with tap water, ambient air, and residential soil are different for
children and adults, carcinogenic risks during the first 30 years of life were calculated using
age-adjusted factors. These factors approximated the integrated exposure from birth until
age 30 by combining contact rates, body weights, and exposure durations for two age groups
- small children and adults. The age-adjusted factor for soil was obtained from RAGS IB;
the others were developed by analogy.

Air inhalation
IFAad; -y EDc - IRAc ( EDtot - EDg - IRAa

= +

kg -d BWe BWa

Tap water ingestion
[FWadi LY. - EDc- IRWe = ( EDtot - EDg - IRW:
Y a~ T BWe BWa

Soil ingestion
: m EDc - IRSc ( EDtot - EDqg - IRSa
mgy -
IF3adf 375 Bwe BWa

Residential water

Volatilization terms were calculated only for compounds with a mark in the "VOC" column.
Compounds having a Henry’s Law constant greater than 10° were considered volatile. The
list may be incomplete, but is unlikely to include false positives. The equations and the
volatilization factor (K, above) were obtained from RAGS IB.  Oral potency slopes and -

_-reference doses were used for both oral and inhaled exposures for volatile compounds

lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral
potency slopes only for volatile compounds; inhaled RfDs were substituted for unavailable
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oral RfDs for both volatile and non-volatile compounds. RBCs for carcinogens were based

on combined childhood and adult exposure; for non-carcinogens RBCs were based on adult
exposure.

Carcinogens

TR ATc - 1000 &£
EFr - ([ K- IFAadj - CPSI] + [ [FWad; - CPSo])

RBC ££ =

Non-carcinogens

REC 1 THQ BWa- ATa - 1000 ££

/4
' EFr - EDtot -(Kkgfa + ggo

Ambient air

Oral potency slopes and references were used where inhalation values were not available.
RBCs for carcinogens were based on combined childhood and adult exposure; for non-

- carcinogens RBCs were based on adult exposure.

Carcinogens

C 82 TR'ATC'lOOOl‘r-'i
RE @  EFr - IFAadf - CPSI

Non-carcinogens
THQ RfDi - BWa- ATn - 1000 -‘,—é

BE -
RBC e EFr - EDtot - IRAa

Edible fish -

All RBCs were based on adult exposure.

Carcinogens
RBC-EE= ‘ TR-BWa-I?FTc
*  EFr - EDtor - - CPSo
1000 £
8
Non-carcinogens

RBC .= - THQ RfDo - BWa- ATn

%  Err- EDtor - ARE
| - 1000 £
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Commercial/industrial soil ingestion

RBCs were based on adult occupational exposure, including an assumption that only 50%
of total soil ingestion is work-related.

Carcinogens
RBC = - TR 12%3 ATc
¥ EFo EDo- 4_ . FC- CPSo
106 .;{-'f

Non-carcinogens
~ EFo - EDo- 4

s m
10° 2

Residential soil ingestion

- RBC:s for carcinogens were based on combined childhood and adult exposure; RBCs for -
non-carcinogens were based on childhood exposure only.

Carcinogens

¥  pr. I5ad . cpg,
106 =%

Non-carcinogens
mg _ THQ RfDo - BWe- ATn
*  Err - Epc. AR

6
10%’;

RBC

Developmént of Soil Screening Levels
General

In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil
Screening Guidance (Document 9355.4-1, PB95-963530, EPA540/R-94/101, available through
NTIS at 703-487-4650). This draft document provides (1) a framework in which soil
screening levels are to be used, (2) a detailed methodology for calculating soil screening
levels, and (3) soil screening levels for 107 substances.

Consistent with this new guidance, the risk-based concentration table now includes two
columns of generic soil screening levels (SSLs). OSWER's 107 proposed soil 'screening
levels have been added verbatim. In addition, the proposed SSL methodology has been
used to calculate soil screening levels for more substances, which are also included in the
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new table. The table clearly distinguishes the OSWER SSLs from the "unofficial” ones.

These SSLs provide reasonable maximum estimates of transfers of contaminants from soil
to other media. One column contains soil concentrations protective of groundwater quahty,
the other contains soil concentrations protective of air quality. "Protective" is defined in the
same terms as the risk-based concentrations for tap water and air -- that residential contact
scenarios will yield a fixed upper bound risk of 10 or a fixed hazard quotient of 1
(whichever occurs at the lower concentration).

OSWER’s SSLs should be used only within the framework proposed in the guidance document.
The additional SSLs included in the RBC table are intended for the same uses (although they
obviously carry less weight than the formally proposed numbers).

The SSLs are based on the following assumptions:

Input variables. =~ . . SRR : Value Symbol*
Surface soil moisture content (g/g) “ 0.1 W,
Vadose zone soil moisture content (kg/kg) ‘ 02 w,
Surface soil bulk density (g/cm®) 15 p,
Vadose zone soil bulk density (kg/L) 15 p,,
Surface soil particle density (g/cm’) 265 p,
Vadose zone soil particle density (g/cm®) 265 p,
Total surface soil porosity (L pore /L soil) 043 N,
Total vadose zone soil porosity (L pore/L soil) 043 N,
Air-filled surface soil porosity (L air/L soil) 028 @,
Water-filled surface soil porosity (L water/L soil) 015 @,
Air-filled vadose zone soil porosity (L air/L soil) 013 4,
Water-filled vadose zone soil porosity (L water/L soil) 030 @,
Organic carbon fraction of surface soil (g/g) 0.006 FOC,
Organic carbon fraction of vadose zone soil (g/g) 0.002 FOC,
Dispersion factor for 0.5 acres (g/m’ per kg/m®) 351 Q/C
Particulate emission factor (m’/kg) ’ 6.79e+08 PEF
Exposure interval (s) . 9.50e+08 T
Dilution-attenuation factor (unitless) 10 DAF

*: Symbols were adjusted, variables were rearranged; and derived and chemlcal-speuﬁc variables were omitted
for: sxmplxcxty and_clanty Presentatxon of thc_a input vanables in a single table using the same terms as in the
in : 'd here are genetally s1milar to OSWER s,

With two excepﬁons described in the followihg section, SSL calculations were based on the
same algorithms presented in the OSWER draft SSL guidance document. For details of the
calculations (and for general background information on SSLs), I strongly recommend
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consulting that document. The "unofficial' SSLs were developed under the following
conditions:

s

Soil Screening Levels for Inhalation

Inhaled reference doses and potency slopes were used if available. If inhalation values were
not available, oral RfDs and potency slopes were substituted. SSLs were calculated only for
substances for which aqueous solubility, Koc, Henry’s Law constant, and diffusivity in air
were available. SSLs were calculated only for substances for which a volatilization factor
could be calculated. This was done because OSWER'’s large proposed particulate emission
factor rendered it pointless to estimate SSLs for particulate emissions alone. The final
calculated SSL shown in the RBC table is the smaller of the risk-based SSL and the soil
saturation concentration. All calculated SSLs were rounded to 2 significant figures. -

The OSWER risk algorithms for inhalation were revised in order to be consistent with the
rest of the RBC table. Only calculated SSLs were affected by this; SSLs proposed by
OSWER are presented verbatim. Calculated SSLs for inhalation of carcinogens were based
on an integrated lifetime exposure rather than adult exposure. SSLs for inhalation of
noncarcinogens were based on adult exposure for 350 days per year rather than 365 days per
year. The following algorithms were used to calculate inhalation SSLs:

Carcinogens
St T EFr - [FAad TR(_ETC L\ crsr
VF  PE
Non-carcinogens
e EFr ?‘I;IZ-O:S' T;Af -Tn ;1&4@1. 1
| (v 72

Soil Screening Levels for Groundwater Use

All algorithms were as proposed by OSWER. MCLs were used as target groundwater
concentrations if available. If MCLs were unavailable the risk-based concentration in the
"tap water" column of the RBC table was used as the target groundwater concentration. All
SSLs for groundwater are based on a dilution-attenuation factor (DAF) of 10. Since these
SSLs scale linearly with DAF, the SSLs for DAF=1 would be ten times lower. They were
omitted to conserve space. All groundwater SSLs were rounded to 2 significant figures and
capped at unity.



EPA Regjs‘* |Il Risk-Based Concentrations: R.L. Smith (01/31/95)- y y;
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAO Regional Support provisional value  O=Other EPA documents. E=EPA draft Soil Screening tion concentration.
Contamin: AS: _ Kg:d/mg | kg'd/mg Jig/
Acephate 30560191 4.00E-03 4 8.70E-03 012 ¢ 036c 660 c NBe
Acetaldehyde 75070 2.57E-03 7.70E-03 94 n 08l ¢
Acetochlor 34256821 2.00B-02 730 N BN 27 8 41000 w 1600 n
Acetone 67641] 1.00B-01 | 3700 » 370 u 140 » 200000 n 7800 8| 62000 & 8¢
Acetone cyanohydrin 75865 7.00B-02 v 4.00E-02 A 2600 & 150 N 95 n 140000 n 5500 n
Acetonitrile : 75078{ 6.00E-03 1 1.43E-02 a 220 N 52 w. 8.1 n 12000 n 470 »
Acetophenone 98862 1.00B-01 1+ 5.71E-06 w 0.042 » 0.021 n 140 200000 w 7800 n
Acifluorfen 62476599| 1.30E-02 4 470 n 4w 18 % 27000 n 1000 »
Acrolein 107028]| 2.00E-02 v S5.71E-06 ¢ 730 n 0.021 » 27 8 41000 N 1600 »
Acrylamide 79061| 2.00E-04 1 4.50E+00 1  4.5SE+00 1 0015c  000l4c  0.0007 ¢ 13 ¢ 0.14 ¢
Acrylic acid 79107| 5.00E-01 + 1.00E-03 18000 » 37w 680 n 1B+06 n 39000 n
Acrylonitrile 107131} 1.00B-03 w_ S.TIE-04 1 S5.40E-01 1 2.38E-01 . 0.12 ¢ 0.026 ¢ 0.0058 ¢ 11 ¢ 1.2 ¢ ..
Alachlor 15972608 1.00B-02 8.00E-02 n 0.84 ¢ 0.078 ¢ 0.039 ¢ ¢ 8¢
Alar 1596845 1.50E-01 1 5500 n 550 N 200 8 310000 8 12000 n
Aldicarb 116063 | 1.00B-03 4 37w 3.7 w 148 2000w 78 w 570 s 0.036
Aldicarb sulfone 1646884 1.00B-03 4 37 37w ~L4w 2000 u 78 w
Aldrin 309002{ 3.00B-05 1.70E+01 1+ L7IE+01 4 0004 c 000037 c 000019c  034c 0.038 ¢ 0.5 ¢ 0.005 ¢
Ally 74223646 2.50B-01 . 9100 n 910 n 340 N 510000 N 20000 w
Allyl alcohol 107186 5.00B-03 | 180 w 18 5 6.8 n 10000 N 390 n
Allyl chloride 107051 S.00E-02 w 2.86E-04 ) 1800 1w 68 » 100000 w 3900 «
Aluminum 7429905 | 1.00E+00 € 37000 » 3700 w 1400 » _ IB+06 w 78000 n
Aluminum phosphide 20859738| 4.00E-04 15~ 15k 054w 820 » 31 N
Amdro . 67485294| 3.00E-04 1 1~ Llwn 0.41 w 610 w 23w
Ametryn 834128 9.00E-03 . 330 w 33w 12 8 18000 w 700 «
m-Aminophenol 591275| 7.00E-02 u 2600 n 260 n 95 N 140000 N 5500 w
4-Aminopyridine 504245 2.00E-05 073 n 0.073 n 0.027 n 41 N 16w
Amitraz 33089611| 2.50E-03 . 91 n 9.1 N 348 5100w 200 w
Ammonia 7664417 2.86E-02 1000 u 100 N
Ammonium sulfamate 7773060 2.00B-01 1 7300 » 730 n 270 & 410000 v 16000 w .
Aniline ,' 62533 2.86B-04 1 5.70B-03 10w 1w 0.55¢c 1000 ¢ 110 ¢ 45 8 0.031
Antimony and compounds 7440360| 4.00E-04 15 n 15w 0.54 820 » 31 x
Antimony pentoxide 1314609| $5.00E-04 n 18 » 1.8 n 068 8 1000 n 39 x
Antimony potassium tartrate 304610| 9.00E-04 u 33 33 N 1.2 % 1800 w 70 w
Antimony tetroxide 1332316] 4.00B-04 n 15w 15w 0.54 n 820 w 31w
Antimony trioxide 1309644 4.00E-04 u 15 5 15w 0.54 n 820 w 31«
Apollo 74115245| 1.30E-02 1 470 n AT N 18 v 27000 n 1000 w
Aramite 140578| 5.00E-02 n 2.50B-02 1 2.49E-02 27¢ 025¢ " 013¢ 230 ¢ 26 ¢
Arsenic 7440382| 3.00E-04 1 1w Liw 041 n 610 w 23w 380 ¢ 15¢€
Arsenic (as carcinogen) 7440382 1.75E+00 1+ 1.51E+01 1 0038 c 000041 c  0.0018 ¢ 33 ¢ 037 ¢ 380 € 15 €
Arsine : 7784421 1438051 0.52 n 0.052 n
Assure o 76578148| 9.00B-03 1 330 w LN 128 18000 w 700 n
Asulam ' 3337711] 5.00B-02 4 1800 n 180 n 68 100000 » 3900 n




EPA Regf ! Risk-Based Concentrations: R.L. Smith (01/31/95) ¢ # 8
% 5
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAQ Regional Support provisional value  O=Other EPA documents. ening Level S=soil saturation concentration.
s entatons Soil Seresing L -
REEIEE BET \28 So Transfers from Soil to
e v RIDi .| CPSo CPSi |0 Air
Contamin: L "AS | mp/kg/d:| mp/ke/d | kg-d/mg | kg'd/mg |C| g 2/kp
Atrazine i 1912249 3.50E-02 2.22E-01 n 0014 ¢ 26 ¢ 29 ¢
Avermectin Bl 65195553 | 4.00E-04 0.54 & 820 n 3w
Azobenzene - 103333 1.10E-01 1 1.08E-01 i 0.029 ¢ S2 ¢ 5.8 ¢
Barium and compounds 7440393 7.00E-02+ 1.43E-04 a " 95 & 140000 » 5500 | 350000 € 32¢
Baygon ' . 114261 4.00E-03 N 54w 8200w 310 ¥
Bayleton 43121433| 3.00E-02 , N 41w 61000 w 2300 ~
Baythroid ' 68359375 2.50E-02 N 348 51000 N 2000 »
Benefin 1861401} 3.00E-01 N 410 N 610000 n 23000 x
Benomyl ) 17804352 5.00E-02 4 N 68 n_ 100000 » 3900 »
Bentazon ' 25057890| 2.50B-03 1 N ‘ 34N 5100 n 200 »
Benzaldehyde 100527| 1.00E-01 1 = 610 370 N 140 v 200000 ~ 7800 ~
Benzene 71432 1.71E-03 ¢ 2.90E-02 1 2.90E-02 i (X} 0.36 ¢ 0.22 ¢ 0.11 ¢ 200 ¢ ¢ 05¢ 0.02 €
Benzenethiol 108985| 1.00E-05 H 0.37 § 0.037 0.014 » 20 n 0.78 n
Benzidine 92875 3.00E-03 4 2.30E+02 1« 2.35E+02 0.00029 ¢ 0.00003 ¢  0.00001 ¢ 0025 c  0.0028 c 13¢  1.100E-06 c
Benzoic acid : 65850] 4.00B+00 150000 n 15000 N 5400 w_ 1B+06 N 310000 » 320 s 280 &
Benzotrichloride 98077 1.30E+01 1 0.0052 ¢ 0.00048 ¢ 0.00024 ¢ 0.4 c 0.049 ¢ 0.012 ¢ 0.000073 ¢
Benzyl alcohol 100516 3.00E-01 W 11000 » 1100 n 410 w 610000 n 23000 N
Benzyl chloride - . 100447 1.70E-01 = 0.062 ¢ 0.037 ¢ 0.019 ¢ 4c 38 ¢ 05 ¢ 0.00036 ¢
Beryllium and compounds 7440417 S.00E-03 , 4.30E+00 1  8.40E+00 0.016 ¢ 0.00075 ¢ 0.00073 ¢ 13 ¢ 015 ¢ 690 € 180 €
Bidrin ° 141662 1.00B-04 1 37w 037 5 0.14 n 200 ~ 78w
Biphenthrin (Talstar) 82657043| 1.50E-02 4 550 w 55 u 20 8 31000 N 1200 ~
1,1-Biphenyl 92524 5.00E-02 . 1800 180 n 68 n 100000 n 3900 n 9000 s 110 n
Bis(2-chloroethyl)ether 111444 1.IOE+00 + 1.16E+00 1 | 0.0092 ¢  0.0054 ¢ = 0.0029 ¢ 52 ¢ 058 ¢ 03¢ 0.0003 ¢
Bis(2-chloroisopropyl)ether 39638329 4.00B-02 4 7.00E-02 v 3.50E-02 n (X 0.26 ¢ 0.18 ¢ 0.045 ¢ 82 ¢ 9.1c
Bis(chtoromethyl)ether 542881 ' 2.20E+02 1 2.17E+02 1 @] 0.00005 ¢  0.00003 ¢  0.00001 ¢ 0026 c  0.0029 ¢c| 0.00004 ¢  1.000E-07 ¢
Bis(2-chloro-1-methylethyl)ether 7.00E-02 w 7.00E-02 w 0.96 c 0.089 ¢ 0.045 ¢ 82 ¢ 91¢c .
Bis(2-ethylhexy!)phthalate (DEHP) 117817| 2.00B-02 | 1.40B-021 48 ¢ 045 ¢ 023c¢ 410 ¢ 46c 210 ¢ e
Bisphenol A 80057| 5.00E-02 . 1800 180 » 68 n 100000 N 3900 n )
Boron (and borates) ] 7440428 9.00B-021 S.TIE-03 n 3300 w 21 n 120 180000 n 7000 ¥
Boron trifluoride 7637072 2.00E-04 73 N 0.73 n '
Bromodichloromethane 75274 2.00E-02 i 6.20E-02 4 = 017 ¢ olc 0.051 ¢ 92 ¢ 10 ¢ 1800 € 03 €
Bromoethene 593602 1.10E-01 v (A 0.096 ¢ 0.057 ¢
Bromoform (tribromomethane) 75252 2.00E-02 4 7.90E-03 1 385E-03 i ® 24 ¢ 1.6 ¢ 04 c 720 ¢ 8t ¢c 46 € 0.5¢
Bromomethane 74839 1.40B-03 1 1.43E-03 24 8.7 n 52w 19n 2900 w 10 » 2 . 0le
4-Bromopheny! pheny! ether ; 101553] 5.80E-02 o 2100 w 210 n 78 120000 4500 n
Bromophos 2104963| 5.00E-03 ' 180 w 18 % 6.8 v 10000 n 390 N
Bromoxynil 1689845 2.00E-02 1 730 w 3w 275 41000 N 1600 wf
Bromoxynil octanoate 1689992} 2.00E-02 ' 730 w X 27 8 41000 N 1600 n
1,3-Butadiene 106990 9.80E-01 | ® 0.011 ¢ 0.0064 ¢ 0.0013 ¢ 0.000072 ¢
1-Butanol ' 71363] 1.00B-01 3700 w 370 w 140 & 200000 n 7800 u 9700 ¢ 8¢
Buty! benzy! phthalate 85687 2.00B.01 4 7300 w 730 n 270 n 410000 16000 u 530 € 68 ¢
Butylate ] 2008415} 5.00E-02 ) . 1800w 180w 68 n 100000 v 3900 n




EPAReg I Risk-Based Concentrations: R.L. Smith (01/31/95)
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAOQ Regional Support provisional value  O=Other EPA documents. E=EPA draft Soil Screening Level S=soil saturation concentration.
Lo R ' S B Risk-Based Concentrations . - Soil Screening Levels-
o ' o v Ambient |l Soil Ingestio Transfers from Soil to:.

o Do -RfDo : “{ ..RfDi CPSo CPSi - {0 s trial|Resi LAl
Contam L "CAS #| mg/ke/d | mg/ke/d | kg'd/mg | kg'd/mg |C| 1ig/ ke

sec-Butylbenzene 135988 1.00E-02 ¢ = 61 N 37w 14 8 20000 » 780

tert-Butylbenzene 104518| 1.00B-02 ¢ = 61w 37w 14 N 20000 N 780 N

Butylphthalyl butylglycolate 85701 1.00E+00 s 37000 ~ 3700 1400 N 1E+06 n 78000 ~

Cacodylic acid . 75605| 3.00E-03 n 110 w 1t w 418 6100w 230 &

Cadmium and compounds 7440439 5.00E-04 6.30E+00 1 18 % 0.00099 ¢ 068 n 1000 N 39w 920 € 6¢
Caprolactam 105602] 5.00E-01 | 18000 » 1800 n 680 n  1E+06 n 39000 N

Captafol 242506t{ 2.00E-03 : 8.60E-03 n 78 ¢ 073 ¢ 037 ¢ 670 ¢ 74 ¢

Captan 133062| 1.30E-01 4 3.50E-03 n 19 ¢ 1.8 ¢ 09c 1600 ¢ 180 ¢

Carbaryl 63252 1.00E-01 . 3700 n 370 & 140 N 200000 n 7800 » 034 s 23w
Carbofuran 1563662| 5.00E-03 1 180 ~ 18 n 6.8 x 10000 N 390 N

Carbon disulfide 75150| 1.00E-01 1 2.86E-03 n 4] 21w 10w 140 N 200000 w 7800 » e 14¢
4Carbon tetrachloride 56235 7.00E-04 1+ 5.71E-04¢ 1.30E-01 :+ 5.25E-02  ® 0.16 ¢ 012 ¢ 0.024 c - M4 c 49 ¢ 02¢ 0.03 €
Carbosulfan $5285148{ 1.00E-02 370 37w 14 N 20000 n 780 N

Carboxin 5234684 1.00E-01 3700 ~ 370 & 140 200000 w 7800 »

Chloral 75876 2.00B-03 73w 73w 27n 4100w 160 N

Chloramben 133904} 1.50E-02 . 550 & SS N 208 31000 N 1200 n

Chloranil 118752 4.03E-01 n 0.17 ¢ 0016 c 00078 ¢ 14 ¢ 1.6 c

Chlordane 57749{ 6.00E-05 » 1.30E+00 1 1.29E+00 1 0052 c 00049 c  0.0024 ¢ 44 ¢ 0.49 ¢ 10 ¢ 2¢
Chlorimuron-ethyl | 90982324| 2.00E-02 1 730 » 3w 27N 41000 N 1600 n

Chlorine 7782505 1.00E-01 : 3700 » 370 n 140 » 200000 N 7800 n

Chlorine dioxide 10049044 5.71E-05 s YA 0.21 N

Chloroacetaldehyde 107200| 6.90E-03 o 250 n 25w 93 N 14000 n 540 N

Chloroacetic acid 79118( 2.00E-03 u N 73w 275 4100 N 160 n

2-Chloroacetophenone 532274 8.57E-06 0.31 n 0.031

4-Chloroaniline 106478| 4.00E-03 4 150 » 15w S4N 8200 n 310 v 1200 s 03¢
Chlorobenzene 108907| 2.00E-021 5.71E-03 a = kI 2t n 278 41000 N 1600 N 94 € 06 ¢
Chlorobenzilate _ 510156| 2.00E-02 . 2.70E-01 v 2.70E-01 u 025 ¢ 0.023 ¢ 0.012 ¢ 21 ¢ 24 ¢

p-Chlorobenzoic acid 74113 2.00E-01 u 7300 » 730 & 270 N 410000 n 16000 »

4-Chlorobenzotrifluoride 98566| 2.00E-02 . 730 73w 27 8 41000 & 1600 » 86 75
2-Chloro-1,3-butadiene 126998| 2.00E-02 A 2.00E-03 n = 14 » 13w 278 41000 n 1600 w

1-Chlorobutane , 109693| 4.00E-01 = 2400 » 1500 n 540 820000 N 31000 ~ ,
Chlorodibromomethane 124481 2.00E-02 . 8.40E-02 » ® 013 ¢ 0.075 ¢ 0.038 ¢ 68 ¢ 16 ¢ 1900 € 02¢
Chlorodifluoromethane 75456 1.43¢+01 4 1] 87000 ~ 52000 N

Chloroethane 75003] 4.00E-01 ¢ 2.86E+00 ) = 2600 » 10000 n 540 v 820000 N 31000 w 2600 s 33N
2-Chloroethyl vinyl ether 110758 2.50E-02 o = 150 » M 348 51000 n 2000 n

Chloroform 67663] 1.00E-02 6.10E-03 1 8.05E-02 1 (@ 0.15 ¢ 0.078 ¢ 052c 940 ¢ 100 c 0.2 ¢ 03¢
Chloromethane 74873 1.30E-02 v 6.30E-03 n [ 14 ¢ 099 ¢ 024 ¢ 440 ¢ 49 c 0.063 ¢ 0.0066 ¢
4-Chloro-2,2-methylaniline hydrochloride 3165933 4.60E-01 n 0.15 ¢ 0014c  0.0069 ¢ 12¢ 14 c
4-Chloro-2-methylaniline 95692 5.80E-01 u 0.12 ¢ 0011 c 00054 c 9.9 ¢ 1.1 ¢

beta-Chioronaphthalene 91587 B8.00E-02 , 2900 w 290 w 110 8 160000 n 6300 ~ 28 s 140 n
o-Chloronitrobenzene 88733 2.50E-02 u = 0.42 ¢ 025 ¢ 6.13¢ . 230 ¢ 26 ¢

p-Chloronitrobenzene L 100005 1.80E-02 = 0.59 ¢ 035 ¢ 0.18 ¢ 320 ¢ 3¢
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EPAReg¥ ! Risk-Based Concentrations: R.L. Smith (01/31/95) £ §
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAO Regional Support provisional value  O=Other EPA documents.
: : L . _ Vv

G | _RfDo | RiDi | ‘CPSo | CPSi_|O :
Contaminant “CAS. | mg/kg/d | mg/kg/d | kg-d/mg | kg'd/mg |C S .
2-Chlorophenol 95578{ S5.00E-03 ¢ 180 w 18 n 68N 10000 n 53000 € 2¢
2-Chloropropane 75296 2.86E-02 1 = 170 n 100 n 2w 0.64 »
Chlorothalonil 1897456| 1.50B-02 1.10E-02 1 6.1 ¢ 057 ¢ 0.29 ¢ 520 ¢ 58 ¢
o-Chlorotoluene 95498| 2.00E-02 ¢ ® 120 » 7w 27 n 41000 n 1600 n 1200 n 5.6 n
Chlorpropham 101213} 2.00E-0I 1 7300 n 730 8 270 n 410000 « 16000 «
Chlorpyrifos 2921882{ 3.00E-03 ¢ 110 n 11~ 41N 6100 N 230 §
Chlorpyrifos-methyl 5598130| 1.00E-02 w 370 & 37N 148 20000 n 780 w
Chlorsulfuron 64902723] 5.00E-02 1 1800 w 180 n 68 N 100000 n 3900 n
Chlorthiophos 60238564 8.00E-04 u 29 N 29w 11w 1600 n 63 n
Chromium III and cordpounds 16065831| 1.00E+00 : - S.71B-07 w 37000 N 0.0021 1400 n  1B+06 78000 N
Chromium V1 and compounds 7440473| 5.00B-03 4 4.20E+01 180 8 0.00015 ¢ 68 n 10000 x 390 w 140 ¢ 19¢
Coal tar ' 8001589 2.20E+00 w 0.0028 ¢
Cobalt 7440484 6.00E-02 ¢ 2200 » 220 w 81 & 120000 N 4700 n
Coke Oven Emissions 8007452 2.17E+00 0.0029 ¢ :
Copper and compounds 7440508| 3.71E-02 w 1400 » 140 » 50 N 76000 n 2900 ~
Crotonaldehyde 123739 1.00B-02 w 1.90E+00 v 1.90E+00 w 0035 c 00033 c  0.0017 ¢ 3¢ 034 c
Cumene 98828 4.00B-02+ 2.57E-03 u 1500 w 9.4 n 54 5 82000 w 3100 n 81 n 65 o
Cyanides:

Barium cyanide 542621| 1.00E-01 w 3700 ~ 3708 140 & 200000 n 7800 »

Calcium cyanide 592018{ 4.00E-02 i 1500 w 150 N 54 N 82000 N 3100 ~

Copper cyanide 544923| S5.00E-03 180 n 18 N 6.8 n 10000 N 390 »

Cyanazine 21725462| 2.00E-03 u 8.40E-01 008c 00075c 00038 ¢ 68 ¢ 0.76 ¢

Cyanogen 460195| 4.00B-02 1500 » 150 n 54 N 82000 3100 n

Cyanogen bromide 506683| 9.00E-02 4 3300 n 330 w 120 N 180000 n 7000

Cyanogen chloride 506774 5.00E-02 i 1800 » 180 N 68 N 100000 N 3900 n

Free cyanide 57125| 2.00B-02 1 730 » i 275 41000 N 1600 N

Hydrogen cyanide 74908| 2.00B-02 1 8.57E-04 1 730 3N 27 N 41000 n 1600 n

Potassium cyanide 151508| S.00B-02 1800 180 n 68 n 100000 » 3900 n

Potassium silver cyanide 506616] 2.00E-01 . 7300 N 730 270 N 410000 N 16000 ~

Silver cyanide 506649| 1.00B-01 4 3700 N 370 w0 140 N 200000 ~ 7800 N

Sodium cyanide 143339| 4.00B-02 1500 » 150 & 54N 82000 w 3100 w

Zinc cyanide 557211 S.00B-02 1 1800 » 180 n 68 N 100000 n 3900 »
Cyclohexanone 108941 | S.00E+00 ) x 30000 18000 n 6800 n  IE+06 w 390000 w
Cyclohexlamine 108918 2.00B-01 , 7300 » 730 § 270 & 410000 w 16000 N
Cyhalothrin/Karate 68085858 5.00B-03 180 n 18 n 6.8 n 10000 n 390 »
Cypermethrin $2315078{ 1.00E-02 ) 370 » 37w 14 8 20000 » 780 «
Cyromazine 66215278 7.50E-03 » 270 N 27w 10w 15000 w 590 N
Dacthal 1861321| 1.00BE-02 370 » LY 14w 20000 n 780 N
Dalapon 75990| 3.00B-02 1100 » 10 w 41 N8 61000 n 2300 w
Danitol 39515418| 2.50B-02 1 910 & 91w 34 5 51000 N 2000 ~
DDD 72548 2.40E-01 » 0.28 ¢ 0.026 ¢ 0.013 ¢ 24 ¢ 27¢ 17s 07¢
DDE 3.40E-01 02 ¢ 0018 ¢ 0.0093 ¢ 17 ¢ 19¢ 10 s 05¢

72559




EPA Regs Il Risk-Based Concentrations: R.L. Smith (01/31/95) £ & 11
Sources: I=IRIS . H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenlic effects N=noncarcinogenic effects
E=EPA-ECAO Regional Support provisional value O=Other EPA documents. E=EPA draf} Soil Screening Level S=soil saturation concentration.
R o . T : 5 Risk-Based Concentrations - i | Soil Screening Le
R | \ Amb Transfers from
o RfDo | - RfDi- | ‘CPSo .|" CPSi 0 - i - Alr 71 Gro
Contaiminan 1:CAS | mg/kg/d; | mg/ke/d | kg-d/mg | kg-d/mg |C LE o jig/m3 1/ ' ;
DDT 50293 S5.00E-04 . 3.40E-01 «  3.40E-01 . 0.2 ¢ 0018 c 00093 ¢ 17¢ 19¢ 80 € le
Decabromodiphenyl ether 1163195] 1.00E-02 ) = 61 n 37w 14 20000 & 780 N
Demeton 8065483| 4.00E-05 . 1.5 n 0.15 n 0.054 n 82 n 31w
Diallate 2303164 6.10E-02 » = 017 ¢ 01c 0.052 ¢ 94 ¢ 10 ¢
Diazinon 333415] 9.00E-04 n 33w 33w 128 1800 N 70 5400 s 28w
Dibenzofuran 132649 4.00E-03 € 150 » 15§ S.4n 8200 n 310 » 120 s 120 »
1,4-Dibromobenzene 106376 1.00E-02 , ® 61 n 3w 148 20000 ~ 780 n
1,2-Dibromo-3-chloropropane 96128 5.71E-05 1+ 140E+00# 2.42E-03 u 0.048 c 021~ 00023 ¢ 4lc 0.46 ¢ 19w 0.00061
1,2-Dibromoethane 106934 5.71E-05 v _ 8.50E+01 1 7.70E-01 ; K| 0.00075 ¢ 0.0081 ¢ 0.00004 ¢ 0067 c  0.0075 c|  0.0058 ¢ 0.00018 M
Dibutyl phthalate 84742{ 1.00E-01 . 3700 370 ~ 140 N 200000 ~ 7800 w 100 € 120 €
Dicamba 1918009{ 3.00E-02 : 1100 ~ 110 N 41 n 61000 N 2300 ~
1,2-Dichlorobenzene 95501] 9.00E-02 1 4.00E-02 a ® 270 & 150 N 120 n__ 180000 ~ 7000 n 300 ¢ 6
1,3-Dichlorobenzene 541731{ 8.90E-020 4] 540 N 320 w 120 N 180000 7000 w
1,4-Dichlorobenzene 106467 2.29E-01 1 2.40E-02 u 0.44 ¢ 0.26 ¢ 013 ¢ 240 ¢ 27¢ 7700 € e
3,3"-Dichlorobenzidine 91941 4.50E-01 » 0.15 c 0.014 ¢ 0.007 ¢ 13 ¢ 14 ¢ 52 s 001 ¢
1,4-Dichloro-2-butene 764410 ‘ 9.30E+00 v ®|  0.0011 ¢ 0.00067 ¢
Dichlorodifluoromethane 75718{ 2.00E-01 1 5.71B-02 a = 390 ~ 210 w 270 N 410000 n 16000 ~ 37 . 75w
1,1-Dichloroethane 75343 1.00E-01 v 1.43E-01 a ® 810 » 520 N 140 N 200000 ~ 7800 n 980 ¢ 11 e
1,2-Dichloroethane (EDC) 107062 2.86E-03 ¢ 9.10E-02 1 9.10E-02, ® 012 ¢ 0.069 ¢ 0.035 ¢ 63 ¢ 7 ¢ 03¢ 0.01 ¢
1,1-Dichloroethylene 75354| . 9.00E-03 6.00E-01 « 1.75E-01 ) (& 0.044 ¢ 0036 ¢ 0.0053 ¢ 95 ¢ lle 0.04 ¢ 0.03 ¢
1,2-Dichloroethylene (cis) 156592| 1.00E-02 u ® 61 N 37N 14 8 20000 n 780 1500 € 02¢€
1,2-Dichloroethylene (trans) 156605| 2.00E-02 ) -4} 120 & 7w 27w 41000 N 1600 » 3600 & 03¢
1,2-Dichloroethylene (mixture) 540590 9.00E-03 1 = 55 n 33N 12w 18000 » 700 n
2,4-Dichlorophenol 120832| 3.00E-03 110 & 1N 41w 6100 N 230 » 4800 s 0.5 ¢
2,4-Dichlorophenoxyacetic Acid (2,4-D) 94757| 1.00E-02 ® 6t n 37w 14 8 20000 & 780 7000 s 1.7 M
4-(2,4-Dichlorophenoxy)butyric Acid 94826| 8.00E-03 . . 290 n 29§ 11 % 16000 630 N
1,2-Dichloropropane 78875 1.14E-03 1 6.80E-02 n ® 0.16 ¢ 0.092 ¢ 0.046 ¢ 84 ¢ 9.4 c e 0.02 ¢
2,3-Dichloropropanol 616239{ 3.00E-03 : 110 n 1w 41w 6100w 230 n
1,3-Dichloropropene 542756 3.00E-04 1 S$.71E-034 1.75E-01 v 1.30E-01 v (R 0.077 ¢ 0.048 ¢ 0.018 ¢ 3¢ 37¢ 0.1¢ 0.001 ¢
Dichlorvos 62737 5.00c-04 «  1.43E-04 1 2.90E-01 | 023 ¢ 0.022 ¢ 0.0i1 ¢ 20 ¢ 22 ¢ 35¢ 0.00072 ¢
Dicofol 115322 4.40E-01 w 015 ¢ 0014 c 00072 ¢ B¢ 15¢
Dicyclopentadiene 77736 3.00E-02u 5.71E-05 a ) ® 042 » 0.21 » 41w 61000 w 2300 n
Dieldrin 60571| S.00E-0S i 1.60E+01 1 1.61E+01 1 00042 c 000039 c  00002c  036¢c 0.04 ¢ 2¢ 0.001 €
Diesel emissions . 1.43E-03 52 52w
Diethyl phthalate 84662| 8.00E-01 ‘ 29000 n 2900 w 1100 8 1B+06 N 63000 » 520 € 10 e
Diethylene glycol, monobuty! ether 112345 $.71E-03 u 210 n 21 N
Diethylene glycol, monoethy! ether 111900| 2.00E+00 n 73000 » 7300 » 2700 x  IE+06 & 160000 N
Diethylforamide 617845| 1.10E-02 u 400 N 40w 15 % 22000 w 860 n
Di(2-ethylhexyl)adipate 103231| 6.00E-01 1.20E-03 56 ¢ 52 ¢ 26 c 4800 c 530 ¢
Diethylstilbestrol 56531 4.70E+03 « 0.00001 ¢ 1E-06 ¢ 7E-07 ¢ 00012 c  0.00014 ¢
Difenzoquat (Avenge) 43222486| 8.00B-02 2900 n 290 n 110 160000 n 6300 n
Diflubenzuron 35367385| 2.00E-02 . . _ 730 w 73w 27w 41000 » 1600 »
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EPA Regi” Il Risk-Based Concentrations: R.L. Smith (01/31/95) £ £
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAOQ Regional Support provisional value O=Other EPA documents. E=EPA draft Soll Screening Level S=soil saturation concentration.
“““ i . o e e e ‘ Risk-Based Concentrations ) Soil Screening Leve :
. I\ . Ambient Transfers from Soil to
; ~RfDi "} CPSo.{ CPSi |O A I} Air {Gro
Contaminan e “CA mg/kg/d: | kg:d/mg | kg-d/mg |C pg/m3 kg : i
1,1-Difluoroethane 75376 1.14E+01 ® 42000 n -
Diisopropyl methylphosphonate (DIMP) 1445756 8.00E-02 ¢ 2908 - 110 % 160000 6300 »
Dimethipin 55290647} 2.00E-02 . 73w 278 41000 N 1600
Dimethoate - = . 60515| 2.00E-04 4 0738 - 027 410 N 16 n
3,3'-Dimethoxybenzidine _ 119904 1.40E-02 045 ¢ 023 ¢ 410 ¢ 46 ¢
Dimethylamine 124403 5.71E-06 w 0.021 N
2,4-Dimethylaniline hydrochloride 21436964 5.80E-01 c 0011 ¢ 0.0054 ¢ 99 ¢ 1lec
2,4-Dimethylaniline 95681 7.50E-01 n c  00083c 0.0042 ¢ 76 ¢ 0.85 ¢
N-N-Dimethylaniline 121697| 2.00E-03 N 73w 2758 4100w 160 n
3,3-Dimethylbenzidine 119937 9.20E+00 00073 ¢ 0.00068 ¢  0.00034 ¢ 062 c 0.069 ¢ 29 ¢ 0.00039 ¢
N,N-Dimethylformamide 68122 1.00E-0l v 8.57E-03 3700 ~ NN 140 N 200000 7800 N
1,1-Dimethylhydrazine 57147 2.60E+00 w 3.50E+00 w 0026 c 00018c 00012 ¢ 22¢ 0.25 ¢
1,2-Dimethylhydrazine 540738 3.70B+01 w 3.70E+01 w 0.0018 ¢ 0.00017 ¢ 0.00009 ¢ 0.15¢c 0.017 ¢
2,4-Dimethylphenol 105679] 2.00E-02 1 730 » Bu 27w 41000 w 1600 | 5400 s 3¢
2,6-Dimethylphenol - - 576261 6.00E-04 22w 22w 0.8 n 1200 & 47 n
3,4-Dimethylphenol 95658 1.00E-03 4 37w 3.7 N 148 2000 n 78 N ,
Dimethyl phthalate - 131113} 1.00E+01 n 370000 » 37000 n 14000 »  1E+06 8 780000 N 1600 € 1200 €
Dimethy! terephthalate 120616] 1.00E-01 » 3700 370 & 140 v 200000 7800 N
1,2-Dinitrobenzene - 528290 4.00E-04 u 15w LS« 0.54 ~ 820 n 31w
1,3-Dinitrobenzene 99650| 1.00E-04 1 37w 037w 0.14 n 200 » 78w
1,4-Dinitrobenzene 100254]| 4.00E-04 u 1S n 1.5 N 0.54 n 820 n 31 N
4,6-Dinitro-o-cyclohexyl phenol 131895 2.00E-03 . 73w AR 278 4100w 160 »
2,4-Dinitrophenol 51285] 2.00E-03 I 73w 27% 4100w 160 n 360 n 0.1¢€
Dinitrotoluene mixture 6.80E-01 » 0099 ¢ 00092 c  0.0046 c 84 c 0.94 ¢
2,4-Dinitrotoluene 121142{ 2.00E-03 7w 723 n 278 4100w 160 N 120 o 02¢
2,6-Dinitrotoluene 606202 1.00E-03 u 37w 37w 14N 2000 N 78 N 370 s - 0de
Dinoseb - . 88857| 1.00E-03 37w 37w 148 2000 x 78 N
di~-n-Octy] phthalate 117840| 2.00E-02 n 730 8 X 278 41000 n 1600 nf 1000000 s 1000000 ¢
1,4-Dioxane 12391 _ 1.10E-02 61 ¢ 057 ¢ 0.29 ¢ 520 ¢ 58 ¢
Diphenamid - 957517 3.00E-02 4 1100 w 110 § 41 8 61000 N 2300 w
Diphenylamine : 122394 2.50E-02 i 910 n 9w 34N 51000 w 2000 N
1,2-Diphenylhydrazine 122667 8.00E-01 1  7.70E-01 4 0084 c 00081 c 0.0039c 72 ¢ 08 c
Diquat 85007 2.20E-03. 80 N Bu’ 3N 4500 W 170 §
Direct black 38 | 1937377 8.60E+00 n 0.0078 ¢ 0.00073 ¢ = 0.00037 ¢ 0.67 c 0.074 ¢
Direct blue 6 2602462 8.10E+00 n 0.0083 ¢  0.00077c¢ 0.00039c 071 c 0.079 ¢
Direct brown 95 - .| 16071866 9.30E+00 00072 ¢ 0.00067 ¢ 0.00034 ¢ 0.62 ¢ 0.069 ¢
Disulfoton 298044 4.00E-05 1 . LSk 0.15 N 0.054 N 82 n XY
1,4-Dithiane 505293 1.00B-02 . 370 u 37w 14 % 20000 N 780 N
Diuron : 330541] 2.00E-03 i 73 ~ A 278 4100 8 160 n
Dodine : 2439103{ 4,00E-03 150 w 15§ S4n 8200 m 310w
Endosulfan . ' 115297] 6.00E-03 4 220 w 2. Bl w 12000 n 470 n s 3¢
Endothall o 145733} 20002, Mo 73 n 27 N 41000 N 1600 w
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EPA Regt Il Risk-Based Concentrations: R.L. Smith (01/31/95) # §
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects T
E=EPA-ECAO Regional Support provisional value  O=Other EPA documents. E=EPA draft Soil Screening Level S=soil saturation concentration.
S : £ D v : Risk-Based Concentratioi ' 1:So
SR S v Ambjen 1
, : - RfDo" ‘CPSo_ | CPSi__|O Air
Contaminant - ‘CAS | mp/kp/d’ ‘kg'd/mg | kg-d/mg |C pg/m3
Endrin 72208 3.00E-04 ) Ll 041 n 610 N
Epichlorohydrin 106898| 2.00E-03 1 2.86E-04 1 9.90E-03 1 4.20E-03 . 1~ 032 ¢ 580 ¢ 65 ¢
1,2-Bpoxybutane _ 106887 S.71E-03 4 21 n .
Ethephon (2-chloroethyl phosphonic acid) 16672870 5.00E-03 18 5 6.8 N 10000 N 390 N
Ethion 563122| S.00E-04 1 18 N 1.8 w 068 N 1000 & 39N
2-Ethoxyethanol acetate 111159] 3.00E-01 a 11000 n 1100 ~ 410 N 610000 N 23000 »
2-Ethoxyethanol 110805| 4.00BE-01 n S5.71E-02 15000 ~ 210 & 540 n 820000 N 31000 N
Bthyl acrylate 140885 4.80E-02 n 14 ¢ 013 c 0.066 ¢ 120 ¢ 13¢
EPTC (S-Ethyl dipropylthiocarbamate) 759944 2.50E-02 910 91 348 51000 w 2000 »
Ethyl ether ‘ 60297| 2.00E-01 , 1200 n 730 n 270 n 410000 n 16000 n
Ethyl methacrylate 97632| 9.00E-02 n 3300 n 330 & 120 N 180000 n 7000 ~
Ethyl acetate 141786| 9.00E-01 33000 » 3300 n 1200 8 1E+06 N 70000 N
Ethylbenzene 100414| 1.00E-01 + 2.86E-01 : ® 1300 1000 n 140 N 200000 ~ 7800 N 260 € S
Ethylene cyanohydrin 109784| 3.00E-01 w 11000 1100 » 410 610000 N 23000 ~
Bthylene diamine 107153| 2.00E-02 u 730 N X 27 8 41000 N 1600 w
Ethylene glycol 107211 2.00E+00 1 73000 » 7300 N 2700 8 1E+06 8 160000 N
Ethylene glycol, monobutyl ether 111762 5.71E-03 » 210 » 21
Ethylene oxide 75218 1.02E+00 v 3.50E-01 n 0.066 ¢ 0.018 ¢ = 0.0031 ¢ 5.6 ¢ 0.63 ¢
Ethylene thiourea (ETU) 96457| 8.00E-05 1.19E-01 0.57 ¢ 0.053 ¢ 0.027 ¢ 48 ¢ 54c¢
Ethyl p-nitrophenyl phenylphosphorothioate | 2104645| 1.00E-05 037 N 0.037 w 0.014 n 20 8 0.78 »
Ethylnitrosourea 759739 . 1.40E+02 w 0.00048 ¢ 0.00005 ¢ 0.00002 ¢ 0.041 ¢ 0.0046 ¢
Ethylphthalyl ethy! glycolate 84720 3.00E+00 110000 11000 » 4100 n  1B+06 & 230000 x
Express ' 10120 8.00B-03 290 N 29 & 1 N 16000 N 630 n
Fenamiphos L 22224926] 2.50R-04 4 B 9.0 n 091 N 0.34 w 510 N 20 n
Fluometuron 2164172| 1.30E-02 4 470 » 47 N 18 8 27000 N 1000 n
Fluoride 7782414 6.00E-02 2200 « 220 ~ 81§ 120000 N 4700 »
Fluoridone 59756604| 8.00E-02 4 2900 » 290 » 110 160000 » 6300 n
Flurprimidol 56425913] 2.00E-02 . 730 n Bw 27 5 41000 & 1600 w
Flutolanil 66332965| 6.00E-02 1 2200 » 220 & 81 n 120000 n 4700 N
Fluvalinate 69409945] 1.00B-02 370 n 37N 14 N 20000 W 780 n
Folpet 133073} 1.00E-01 4 3.50E-03 19 ¢ 18¢ 09¢c 1600 ¢ 180 ¢
Fomesafen 72178020 1.90E-01 035 ¢ 0033¢c  0017¢ 0c 34 ¢
Fonofos 944229 2.00E-03 4 B 73 w8 2.7 4100 ~ 160 w
Formaldehyde 50000 2.00E-01 4.55E-02 | 7300 » 014 ¢ 270 x 410000 N 16000 N
Formic Acid 64186 2.00E+00 » 73000 » 7300 w 2700 v 1E+06 8 160000 n
Fosetyl-al 39148248 3.00E+00 4 110000 n 11000 n  ~ 4100 N 1E+06 n 230000 N
Furan 110009| 1.00E-03 1 37w 37w 148 2000 n 78w
Furazolidone 67458 3.80E+00 u 0018 ¢ 00016 ¢ 0.00083 ¢ 1.5¢ 017 ¢
Furfural 98011 3.00E-03 ) 1.43B-02 110 » 52 x 41 n 6100 n 230 n
Furium 531828 5.00E+01 s 0.0013 ¢ 0.00013 ¢ 0.00006 c 011 ¢ 0.013 ¢
Furmecyclox 60568050 1.00E-02 | 22 ¢ 02l ¢ 01l ¢ 190 ¢ 21 ¢
Glufosinate-ammonium 77182822| 4.0013-04 s s 0.54 u 820 n 31N ]
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Sources: I=IRIS H=HEAST A=HEAST altemate

W=Withdrawn from IRIS or HEAST

Basis :

C=carcinogenlc effects N=noncarcinogenic effects

E=EPA-ECAO Regional Support provisional value  0=Other EPA documents.

E—EPA draft Soil Scrcenlng Level S=soil saturation co

L e ‘CPSo CPSi

Contaminant ‘CAS ‘kp'd/mg | kg-d/mg

Endrin 72208 3.00E-04 . )

Epichlorohydrin 106898 2.00E-03 w 2.86E-04 1 9.90E-03 1 4.20E-03 4 68 c 1 0.32 ¢ 580 ¢ 65 c
1,2-Epoxybutane 106887 $.71E-03 . 210 » 21 n :
Ethephon (2-chloroethyl phosphomc acid) 16672870 5.00E-03 180 w 18 n 68~ 10000 n 390 N
Ethion 563122} 5.00E-04 1 18 N 18w 0685 1000 N 39 N
2-Ethoxyethanol acetate 111159 3.00E-01 a 11000 n 1100 n 410 n 610000 23000 N
2-Ethoxyethanol 110805| 4.00E-01 v S.71E-02 15000 ~ 210 & 540 N 820000 N 31000 »
Bthyl acrylate 140885 4.80E-02 n 14 ¢c 0.13 ¢ 0.066 ¢ 120 ¢ 13¢
EPTC (S-Ethyl dxprg)ylthnocarbamate) 759944} 2.50E-02 : 910 » 91 n 34 k51000 N 2000 &
Ethyl ether 602971 2.00E-01 : 1200 730 N 270 N 410000 N 16000
Bthyl methacrylate 97632| 9.00E-02 u 3300 n 330 N 120 N 180000 N 7000 n
Ethyl acetate 141786| 9.00E-01 4 33000 » 3300 n 1200 N 1E+06 » 70000 N
Ethylbenzene 100414| 1.00E-01 1 2.86E-01 1300 n 1000 n 140 8 200000 N 7800 w 260 € Se
Ethylene cyanohydrin 109784 3.00E-01 n 11000 » 1100 » 410 v 610000 N 23000 n
Ethylene diamine 107153] 2.00E-02 w 730 » 73 . 27 8 41000 » 1600 N
Ethylene glycol 107211 2.00E+00 ¢ 73000 » 7300 n 2700 8 1B+06 N 160000 N
Ethylene glycol, monobuty] ether 111762 S.71E-03 n 210 n 21w

Ethylene oxide 75218 1.02E+00 n__ 3.50E-01 0.066 ¢ 0.018 ¢~ 0.0031 ¢ 56 ¢ 0.63 ¢
Ethylene thiourea (ETU) 96457 8.00E-05 ¢ 1.19E-01 & 057 ¢ 0.053 ¢ 0027 ¢ 48 ¢ 54 ¢
Ethyl p-nitrophenyl phenylphosphorothioate | 2104645] 1.00E-05 037 0.037 » 0.014 » 20 » 0.78 n
Ethylnitrosourea 759739 . 1.40B+02 w 0.00048 ¢ 0.00005 ¢ 0.00002 ¢ 0.041 ¢ 0.0046 ¢
Ethylphthalyl ethyl glycolate 84720{ 3.00E+00 1 110000 » 11000 N 4100 n  IB+06 N 230000 N
Bxpress ' 10120 8.00E-03 , 290 29w 11§ 16000 N 630 N
Fenamiphos . 22224926| 2.50E-04 . B AN 0.91 n 0.34 w 510 n 20 n
Fluometuron 2164172 1.30E-02 470 47w 188 27000 N 1000
Fluoride 7782414| 6.00E-02 2200 ~ 220 & 81 N 120000 N 4700 N
Fluoridone 59756604 8.00E-02 1 2900 n 290 w 110 v 160000 6300 N
Flurprimidol 564259131 2.00E-02 730 n M 27w 41000 & 1600 »
Flutolani! 66332965| 6.00B-02 1 2200 220 81 n 120000 n 4700 N
Fluvalinate 69409945] 1.00E-02 4 370 37w 14 N 20000 w 780 n
Folpet 133073] 1.00E-01 4 3.50E-03 1 19c 18¢ 09c¢ 1600 c 180 ¢
Fomesafen 72178020 1.90E-01 1 035 ¢ 0033c  0017c¢ 30 c 34 ¢
Fonofos 944229 2.00E-03 . 73 5 73 n 278 4100 N 160
Formaldehyde 50000] 2.00E-01 . 4.55E-02 1 7300 » Ol4c 270 v 410000 v 16000 N
Formic Acid 64186] 2.00E+00 n 73000 n 7300 n 2700 n  1E+06 n 160000
Fosetyl-al 39148248 3.00E+00 110000 n 11000 n ~ 4100 8  1E+06 N 230000 N
Furan 110009| 1.00E-03 | 3w 37w 148 2000 N 78w
Furazolidone 67458 3.80E+00 n 0018c 00016 ¢ 0.00083 ¢ 15¢c 0.17 ¢
Furfural 98011| 3.00E-03 1 1.43E-02 a 110 w 52 41 % 6100w 230 w
Furium 531828 5.00E+01 n 00013 c 0.00013¢c 000006 c O1lc 0.013 ¢
Furmecyclox 60568050 3.00E-02 1 22 ¢ 021 ¢ 0l ¢ 190 ¢ 2l ¢
Glufosinate-ammonium ) . 77182822| 4.00E-04 15~ 1.5 N 0.54 » 820 ~ 31
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Sources: I=IRIS - H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects

E=EPA-ECAO Reglonal Support provisional value O=Other EPA documents. E—EPA draft Soil Screening Level S=soil .ra!urarlon concenrmnon z

. T , T ' i Risk-Based Concentrations - -] Soil Screemng Levels-: :

L ' Do:..i| 3; RiDi CPSo CPSi__ |0
Contaminant . * St w1 CAS.| mg/kg/d | mg/kg/d | kgid/mg | kg'd/mg |C
Glycidaldehyde 765344| 4.00E-04 1 2.86E-04 u 15 n
Glyphosate 1071836 1.00E-01 : 3700 » 370 N 140 n 200000 n
Haloxyfop-methyl 69806402] S.00E-05 1 1.8 & 0.18 n 0.068 100 ~
Harmony 79277273 1.30E-02 | 470 n 47w 18 8w 27000 »
HCH (alpha) 319846 6.30E+00 1+  6.30E+00 0.011 ¢ 0.00099 ¢ 0.0005 ¢ 091 ¢ 09 ¢ 0.0004 €
HCH (beta) 319857 1.80E+00 +  1.80E+00 , 0037c  00035¢c  0.0018 ¢ 32¢ 16 € 0.002 ¢
HCH (gamma) Lindane 58899 3.00E-04 1.30E+00 « 0052 c 0.0048c  0.0024 ¢ 44 c 42 ¢ 0.006 ¢
HCH-technical » 608731 1.80E+00 «  1.79E+00 1 0037 c  00035c  0.0018 ¢ 32¢
Heptachlor 76448] S.00E-04 4.50E+00 + 4.55E+00 (| 0.0023 ¢ 0.0014 ¢ . 0.0007 ¢ 13 ¢ 03¢ 0.06 €
Heptachlor epoxide 1024573] 1.30E-05 1 9.10E+00 « 9.10E+00 \ (1|  0.0012 ¢  0.00069 ¢  0.00035 c 0.63 ¢ 13 003 ¢
Hexabromobenzene 87821| 2.00E-03 . ® 12 » 73N 278 4100 N
Hexachlorobenzene 118741 8.00E-04 i 1.60E+00 « 1.61E+00 1 (1| 0.0066 ¢ 0.0039 ¢ 0.002 ¢ 36 ¢ 1e 08¢
Hexachlorobutadiene 87683 2.00E-04 n 7.80E-02 1+ 7.70E-02 | & 0.14 c 0.081 ¢ 0.04 ¢ Ne le 0le
Hexachlorocyclopentadiene 77474 7.00E-03 1 2.00E-05 = 015 n 0.073 w 9.5 N 14000 » 550 n 2 10 ¢
Hexachlorodibenzo-p-dioxin mixture 19408743 6.20E+03 +  4.55E+03 4 0.00001 ¢ IB06c = SE-07c 0.0009c  0.000] c
Hexachloroethane 67721| 1.00E-03 4 1.40E-02.1  1.40E02 1 X 075 ¢ 045 ¢ 023 ¢ 410 ¢ 46 ¢ 49 € 02¢
Hexachlorophene 70304 3.00E-04 . 1~ | Y 041 n 610 n 23 N '
Hexahydro-1,3,5-trinitro-1,3,5-triazine 121824{ 3.00E-03 . 1.10E-01 . 0.61 ¢ 0057 ¢ - 0.029¢c 2 ¢ 58 ¢
1,6-Hexamethylene diisocyanate 822060 2.86E-06 1 01w 0.01 »
n-Hexane 110543 6.00E-02wu 5.71E-02 . ® 350 N 210 n 81 N 120000 N 4700 w 32N 13~
Hexazinone 51235042} 3.30E-02 1200 » 120 N 45 n_ 67000 n 2600 w
Hydrazine, hydrazine sulfate 302012 3.00E+00 + 1.71E+01 0022 ¢ 0.00037 ¢  0.0011 ¢ 19 ¢ 021 ¢
Hydrogen chloride 7647010 2.00E-03 3N 73 n ’
Hydrogen sulfide 7783064| 3.00E-03 + 2.57E-04 , 110 o 0.94 n 41N 6100 230 w
Hydroquinone 123319| 4.00E-02 n 1500 » 150 n S48 82000 w 3100 ~
Imazalil ‘ 35554440 1.30E-02 . 470 n 4T w 18 8 27000 N 1000 n
Imazaquin . 81335377 2.50E-01 9100 910 & 340 N S10000 » 20000 :
Iprodione 36734197 4.00E-02 . 1500 n 150 n 5S4 N 82000 3100 w .
Isobutanol 78831| 3.00E-01 . ® 1800 1100 n 410 n 610000 N 23000 w :
Isophorone . 78591| 2.00E-01 ) 9.50E-04 ¢ 6.6 ¢ 33c 6000 ¢ 670 ¢ 3400 ¢ 0.2 €
Isopropalin \ 33820530 1.50E-02 s 550 55 200 31000 w 1200 ~
Isopropyl methyl phosphomc acid 1832548{ 1.00E-01 3700 » 370 u 140 n 200000 & 7800 N
[soxaben 82558507| $.00E-02 1 1800 N 180 N 68 n_ 100000 » 3900 w
Kepone ' 143500 1.80E+01 ¢ 0.0037 ¢ 0.00035 ¢  0.00018 ¢ 032 ¢ 0.035 ¢
Lactofen 77501634 2.00E-03 « 1w 7235 278 4100 N 160 n
Linuron 330552 2.00E-03 . 73 N 73w 27N 4100 w 160 n
Lithium 7439932| 2.00E-02 ¢ 730 w Bw 278 41000 N 1600 n
Londax 83056996] 2.00E-01 7300 » 730 & 270 & 410000 » 16000 »
Malathion 121755|  2.00E-02 | o 730 n X 27 N 41000 & 1600 n
Maleic anhydride ‘ 108316 1,00E-01 ) 3700 » 370 n 140 n 200000 » 7800 »
Maleic hydrazide 123331] $.00E-01 18000 » 1800 n 680 x  1E+06 » 39000 w
Malononitrile |, 109113] 2.00E-05w |l 0mw 0.073 » 0.027 n A 16N ]
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAO Regional Support provisional value O=0Other EPA documents. =EPA draft Soil Screening Level S$=soil saturation concentration.
e e T T T T Risk-Bascd Comtenatom
o Do PSo_ | CPSi |O| Wa
| CAS | mg/kg/d ‘kg'd/mg | kg'd/mg |C ST :

Mancozeb 8018017 3.00E-02 n 1100 10w 4w 61000 N 2300 »
Maneb 12427382} 5.00E-03 ) 180 w 18 n 68w 10000 n 390 o
Manganese and compounds 7439965| 5.00E-03 1+ 1.43¢-05 1 180 » 0.052 n 6.8 n 10000 x 390 »
Mephosfolan 950107 9.00E-0S w 33w 033 n 0.12 » 180 n Tn
Mepiquat chloride 24307264| 3.00E-02 1300 » 110w 41w 61000 N 2300 »
Mercury (inorganic) 7439976 3.00E-04n  8.57E-05 u RN 031 n 0.41 n 610 n 23w T¢ 3
Mercury (methyl) 22967926{ 3.00E-04 i 11w Ll w 0.41 ~ 610 23 n
Merphos 150505| 3.00E-05 1 L1~ 011w 0.041 ~ 6l 23w
Merphos oxide 78488| 3.00E-05 ) 1.1 » 0.11 0.041 n 61 N 23w
Metalaxyl 57837191| 6.00E-02 2200 ~ 220 81 n 120000 N 4700 n
Methacrylonitrile 126987 1.00E-04 + 2.00E-04 a 37w 073 n 0.14 n 200 § 7.8 n
Methamidophos 10265926| 5.00E-05 1 1.8 » 0.18 n 0.068 N 100 N 3.9 n
Methanol 67561| $.00E-01 . 18000 1800 680 v 1E+06 n 39000 »
Methidathion 950378 1.00E-03 37w 37w 14N 2000 N 78
Methomyl 16752775| 2.50E-02 : 910 n 91 N 34 51000 N 2000 »
Methoxychlor 72435 5.00E-03 : 180 n 18w 68~ 10000 N 390 ~ 41 s 62 €
2-Methoxyethanol acetate 110496 2.00B-03 A 73w 73w 278 4100 160 n
2-Methoxyethanol 109864| 1.00B-03 » 5.71E-03 . 37 21 n 148 2000 » 78 n
2-Methoxy-S5-nitroaniline 99592 4.60E-02 n 15¢ 0.14 ¢ 0.069 ¢ 120 ¢ 14 ¢
Methyl acetate . 79209 1.00E+00 37000 n 3700 1400 8 1B+06 N 78000 ~
Methyl acrylate 96333| 3.00E-02 A 1100 » 110 N 41 N 61000 n 2300 «
2-Methylaniline hydrochloride 636215 1.80E-01 n 037 ¢ 0.035 c 0.018 ¢ R2c 35 ¢
2-Methylaniline 95534 2.40E-01 028 ¢ 0.026 ¢ 0.013 ¢ 24 ¢ 27¢
Methyl chlorocarbonate 79221 1.00B+00 w 37000 » 3700 w1400 N 1B+06 N 78000 »
4-(2-Methyl-4-chlorophenoxy) butyric acid 94815| 1.00B-02 . 370 n ITw 14N 20000 w 780 N
2-Methyl-4-chlorophenoxyacetic acid 94746| 5.00E-04 18 » 18w 068~ 1000 N 39w
2-(2-Methyl-14-chlorophenoxy)propionic aci 93652 1.00E-03 . 37 N 378 148 2000 N 78 n
Methylcyclohexane 108872 8.57E-01 31000 w 3100 » 60 s 1500 «
Methylene bromide 74953 1.00E-02 a = 61 37wn 14 8 20000 N 780 n
Methylene chloride 75092| 6.00E-02 « 8.57E-01 v 7.50E-03 1 1.64E-03 1 [® 41 c 38 ¢ 042 c 760 ¢ 85 ¢ 7€ 0.01 ¢
4,4'-Methylene bis(2-chloroaniline) 101144{ 7.00E-04 1.30E-01 v 1.30E-01 u 052 c 0.048 ¢ 0.024 ¢ 4c 49 c
4,4'-Mecthylencbisbenzeneamine 101779 2.50E-01 w 027 ¢ 0.025 ¢ 0.013 ¢ 23 ¢ 26 ¢
4,4'-Methylene bis(N,N'-dimethyl)aniline 101611 4.60E-02 1 1.5 ¢ 0.14 ¢ 0.069 ¢ 120¢ 14 ¢
4,4'-Methylenediphenyl isocyanate 101688 $.71E-06 1 ® 0.035 n 0.021 n
Methyl ethyl ketone 78933 6.00E-01 + 2.86E-01 1 @ 1900 w 1000 ~ 810w 1B+06 & 47000 n
Methyl hydrazine 60344 1.10E+00 w 0061 ¢ 0.0057c  0.0029 ¢ 52¢ 0.58 ¢
Methyl isobutyl ketone 108101] 8.00E-02w 2.29E-02 a 2900 ~ 4N . 110 » 160000 » 6300 n
Methyl methacrylate 80626| 8.00E-02 n 2900 n 290 w 110 v 160000 n 6300 n
2-Methyl-5-nitroaniline 99558 3.30E-02 2¢ 0.19 ¢ 0.096 ¢ 170 ¢ 19 ¢
Methy! parathion 298000| 2.50E-04 4 9.1 w 091 N 0.34 510 » 20 » 28 s 0.041
2-Methylphenol (o-cresol) 95487 5.00E-02 ¢ 1800 w 180 » 68 n 100000 n 3900 » 12000 s 6¢|
3-Methylphenol (m-cresol) 103394| 5.00E-02 ) _ ol 1800~ 180w 68 n 100000 n 3900 n L




EPA Regl !l Risk-Based Concentrations: R.L. Smith (01/31/95) A £ 16

Sources: I=IRIS .H=HEAST A=HEASTalternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAO Reglonal Support provisional value  O=0Other EPA documents. E=EPA draft Soil Screening Level S=soll saturation concentration. B
L e o I RS R o ; Risk-Based Coricentrations
__ ~RfDo.. | " RIDi | CPSo CPSi__ |0 '
Co SR mg/kg/d | mg/ke/d | kg dmg | kg-d/mg |C
4-Methylphenol (p-cresol) 106445] 5.00E-03 n 180 n
Methyl styréne (mixture) 25013154 6.00E-03 A 1.14E-02 a = 60 42 N 81w 12000 n 470 n :
Methyl styrene (alpha) 98839 7.00E-02 a 1] 430 n 260 N 95 N 140000 N 5500 w 88 s 75w
Methyl tertbutyl ether (MTBE) 1634044| 5.00E-03¢ 8.57E-01 ) 4] 180 ~ 3100 N 6.8 8 10000 n 390 n
Metolaclor (Dual) -~ 51218452| 1.50E-01 & 5500 n 550 & 200 & 310000 & 12000 n
Metribuzin 21807649 2.50E-02 : 910 » 91 N 34N 51000 n 2000 »
Mirex - 2385855 2.00E-04 , 1.80E+00 w ‘ 0037c 00035c 00018 ¢ 32¢ 035 ¢
Molinate 2212671| 2.00E-03 . 73w 73w 27w 4100 160 N
Molybdenum 7439987| 5.00B-03 180 n 18 n 68w 10000 n 390 o
Monochloramine ! 10599903| 1.00E-01 ) 3700 370 N 140 N 200000 n 7800 n
Naled ’ 300765 2.00E-03 4 3w 73 x 27% 4100 w 160 n
2-Naphthylamine 91598 1.30¢+02 € 0.00052 ¢ 0.00005 ¢ 0.00002c¢ 0044 c  0.0049 c
" |Napropamide 15299997 1.00E-01 . 3700 » 370 & 140 N 200000 x 7800
Nickel refinery dust. 8.40E-01 0.0075 ¢
Nickel and compounds 7440020| 2.00E-02 1 730 n 730 27w 41000 w 1600 w 6900 ¢ 2l ¢
Nickel subsulfide 12035722 1.70E+00 0.0037 ¢
Nitrapyrin 1929824] 1.50E-03 w 558 55n 2n 3100w 120 »
Nitrate 14797558 1.60E+00 58000 w 5800 N 2200 v 1E+06 N 130000
Nitric Oxide 10102439 1.00E-01 w 3700 370 w 140 v 200000 n 7800
Nitrite 14797650] 1.00E-01 1 3700 » 370 ~ 140 N 200000 n 7800 n
2-Nitroaniline 88744 6.00E-05w S5.71E-05 u 22 n 0.21 n 0.081 n 120 n 47w
3-Nitroaniline 99092| 3.00E-03 o 110 & How 41x 6100 n 230 »
4-Nitroaniline ' 100016 3.00E-03 o 110 » 1t~ 418 6100 4 230 n
Nitrobenzene 98953| 5.00E-04 1 5.71E-04 a = 34w 21w 0688 1000 39 n 110 ¢ 0.09 €
Nitrofurantoin 67209{ 7.00E-02 n 2600 ~ 260 & 95 8 140000 ~ 5500 n
Nitrofurazone 59870 1.50E+00 v 9.40E+00 n 0.045 ¢ 0.00067 ¢  0.0021 ¢ 38 ¢ 043 ¢
Nitrogen dioxide - 10102440 1.00E+00 w 37000 ~ 3700 n 1400 n  IE+06 n 78000 »
Nitroguanidine 556887| 1.00E-01 4 3700 n 370 » 140 N 200000 N 7800 n
4-Nitrophenol 100027 6.20E-02 o 2300 n 230 » 84 N 130000 4800 N
2-Nitropropane 79469 S.711E-03 4 9.40E+00 n 210 v 0.00067 c
N-Nitrosodi-n-butylamine 924163 5.40E+00 |  5.60E+00 0012 ¢ 00011 ¢ 0.00058 ¢ ILlc 012 ¢
N-Nitrosodiethanolamine 1116547 2.80E+00 0.024 ¢ 0.0022 ¢  0.00i1 ¢ 2¢ 023 ¢
N-Nitrosodiethylamine 55185 1.50E+02 1+ 1.51E+02 | 0.00045 ¢ 0.00004 ¢ 0.00002c 0038c  0.0043 ¢
N-Nitrosodimethylamine 62759 S.10E+01 1+ 4.90E+01 1 0.0013 ¢ 0.00013 ¢  0.00006 ¢ 011 ¢ 0013 ¢
N-Nitrosodiphenylamine ‘ 86306 4.90E-03 1 - 14 ¢ 13¢ 064c 1200 ¢ 130 ¢ 29 ¢ 02¢
N-Nitroso di-n-propylamine 621647 7.00E+00 0.0096 ¢ 0.00089 ¢ . 0.00045 ¢ 0.82 ¢ 0.091 ¢ 0.014 ¢ 0.00002 €
N-Nitroso-N-methylethylamine 10595956 2.20E+01 0.0031 ¢ 0.00028 ¢ 0.00014 ¢ 0.26 ¢ 0.029 ¢
N-Nitrosopyrrolidine 930552 2.10E+00 1 2.13E+00 0032c 00029c  0.0015¢ 27¢ 03¢
m-Nitrotoluene 99081| 1.00E-02 n ® 61 n 37~ 14 8 20000 N 780 N 460 s 0.42 n
o-Nitrotoluene ' 88722 1.00B-02 » = 61 u 37w 148 20000 n 780 n 460 s 0.42 N
p-Nitrotoluene 99990| 1.00E-02 v ® 61 n £ 148 20000 » 780 n 460 s 0.42 n
Norflurazon . 27314132| 4.00E-02 1500 n 150 w S4 N 82000 & 3100 n
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAQ Regional Support provisional value O=Other EPA documents. E=EPA draft Soil Screening Level S=soil saturation concentration.
L : ) : E & B ) ) .. Risk-Baséd Concentrations = - “z0 1 Soil Screening @Ycls-"- ‘
\J \mbi . | Transfers from Soil to: .
.RIDi CPSi -|O] . W A roundwater.
i b mg/kg/d | mg/kg/d | kgdimg | kg-dimg |C|  pg/ n3 - } '
NuStar ‘ 85509199 7.00E-04 26 n 26§ 095~ 1400 n S5 N
Octabromodiphenyl ether 32536520{ 3.00B-03 . 110 n 1w 418 6100w 230 »
Octahydro-1357-tetranitro-1357-tetrazocine | 2691410] 5.00E-02 4 1800 N 180 n 68 n__ 100000 » 3900 N
Octamethylpyrophosphoramide 152169] 2.00E-03 u 73w 73N 278 4100w 160 N
Oryzalin 19044883 | 5.00E-02 1800 180 N 68 N 100000 » 3900 w
Oxadiazon 19666309 5.00E-03 » 180 18 n 6.8 N 10000 » 390 »
Oxamy! : 23135220 2.50E-02 : 910 ~ 9w 348 51000 w 2000 x
Oxyfluorfen 42874033| 3.00E-03 1 - 110 & 1N 418 6100w 230 o
Paclobutrazol ' 76738620| 1.30B-02 4 470 n 47 w 18 n 27000 w 1000 x
Paraquat ' 1910425} 4.50B-03 160 n 168 61w 9200w 350 n
Parathion 56382| 6.00E-03 u 220 n 22w 8.1~ 12000 N 470 » 110 s 39w
Pebulate 1114712} S.00E-02 n 1800 » 180 68 n__ 100000 » 3900 n
Pendimethalin 40487421 4.00E-02 4 1500 ~ 1508 S4 5 82000 n 3100 N
Pentabromo-6-chloro cyclohexane 87843 2.30E-02 » 29 ¢ 027 ¢ 0.14 ¢. 250 ¢ 28 ¢
Pentabromodiphenyl ether 32534819| 2.00E-03 ) 73 N 73 n 278 4100 u 160 w
Pentachlorobenzene 608935 8.00E-04 1 £4] 49w 29w LI1n 1600 N 63 n 570 N 48
Pentachloronitrobenzene 82688 3.00E-03 2.60E-01 n ® 0.041 ¢ 0.024 ¢ 0.012 ¢ 2c 25¢
Pentachlorophenol §7865| 3.00E-02 . 1.20E-01 4 0.56 ¢ 0.052 ¢ 0.026 ¢ 48 ¢ 53 ¢ 19 ¢ 0.2 €
Permethrin 52645531 5.00B-02 1800 N 180 68 & 100000 x 3900 »
Phenmedipham 13684634 2.50E-01 1 9100 n 910 » 340 N 510000 N 20000 N
Phenol . 108952| 6.00E-01 1 22000 ~ 2200 w 810 N 1E+06 n 47000 » 21000 3 49 €
m-Phenylenediamine 108452| 6.00E-03 220 N 2w 81N 12000 & 470 »
p-Phenylenediamine 106503 1.90B-01 » 6900 690 n 260 & 390000 n 15000 w
Phenylmercuric acetate 62384/ 8.00E-05 2.9 n 0.29 w 0.11 160 n 6.3 n
2-Phenylphenol 90437 1.94E-03 u Bec 32¢ 1.6¢ 3000 c 330 ¢
Phorate 298022 2.00E-04 u ‘ 73w 0.73 & 027 n 410 & 16~
Phosmet 732116| 2.00E-02 730 § 73N 27 N 41000 1600 w
Phosphine 7803512 3.00E-04 « 8.57E-06 n 1~ 0.031 n 041 n 610 n 23w
Phosphorus (white) 7723140| 2.00E-05 073 ~ 0.073 N 0.027 41 w 1.6 n
p-Phthalic acid ‘ 100210 1.00E+00 n 37000 N 3700 n 1400 8 1B+06 n 78000 n
Phthalic anhydride 85449 2.00E+00 + 3.43E-02 73000 n 130 w 2700 N IE+06 8 160000 n
Picloram 1918021] 7.00E-02 4 2600 w 260 N 95 N 140000 » 5500 o
Pirimiphos-methyl 29232937{ 1.00E-02 ) 370 & 37 N 14 w 20000 w 780 ~
Polybrominated biphenyls 7.00E-06 v 8.90E+00 n 0.0076 ¢ 0.0007 ¢  0.00035 ¢ 064 c 0072 ¢
Polychlorinated biphenyls (PCBs) 1336363 7.70E+00 0.0087 ¢ 0.00081 ¢ 0.00041 c 0.74 ¢ 0.083 ¢ 82¢
Aroclor 1016 12674112 7.00E-05 . 2.6 N 0.26 n 0.095 w’ 140 n 5.5
Aroclor 1254 11097691 2.00E-05 0.73 n 0.073 n 0.027 » 41 5 1.6 »
Polychlorinated terphenyls (PCTs) 4.50E+00 € 0015c  0.0014c 00007 c 13¢ 0.14 ¢
Polynuclear aromatic hydrocarbons
Acenaphthene ‘o 83329 6.00E-02 : 2200 ~ 220 n 81 n 120000 w 4700 » 120 s 200 &
Anthracene 120127 3.00E-01 11000 » 1100 » 410 v 610000 » 23000 » 6.8 3 4300 ¢
Benz{a)anthracene o 56553 LBy 6MOE01 e | 0092c  00lc 00043 ¢ 78c  088c 27 s 0.7«
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Sources: I=IRIS H=HEAST A=HEASTalternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAO Regional Support provisional value O=0ther EPA documents. E=EPA draft Soil Screening Level S=soil saturation concentration.
T T TR - Risk-Based Concentrations g Soil Screening Levels-
o SV Ambient .. Soil Ingestion " | Transfers from Soil to: .
S e .| CPSo CPSi__{O| Water ; IndustrialResidential| - Air | Groundwater
Contaminant”. .CAS kgd/mg | kgd/mg |C| pgL pp/md il I mgkg | mp/ g Y]
Benzof{b]fluoranthene 205992 7.30E-01 ¢ 6.10E-01 ¢ 0.092 ¢ 00l c 00043 ¢ 78 ¢ 0.88 ¢
Benzo(k]fluoranthene 207089 7.30E-02¢ 6.10E-02 ¢ 092 ¢ 0.1 ¢ 0.043 ¢ 78 ¢ 88 ¢
Benzo[a]pyrene 50328 7.30E+00 «  6.10E+00 w 0.0092 ¢ 0.001 ¢ 0.00043 ¢ 0.78 ¢ 0.088 ¢
Carbazole 86748 2.00E-02 34 ¢ 031 ¢ 0.16 ¢ 290 ¢ 2¢
Chrysene 218019 730E03 ¢ 6.10E-03 ¢ 92 ¢ lc 0.43 ¢ 780 ¢ 88 ¢
Dibenz{ah]anthracene 53703 7.30E+00 ¢ 6.10E+00 ¢ 0.0092 ¢ 0.001 ¢ 0.00043 ¢ 0.78 ¢ 0.088 ¢
Fluoranthene 206440 4.00E-02 1500 w 150 n 54 N 82000 N 3100 ~
Fluorene 86737] 4.00E-02 1500 » 150 n 54 8 82000 N 3100 ~
Indeno[1,2,3-cd]pyrene 193395 7.30E-01 ¢ 6.10E-01 ¢ 0.092 ¢ 00l ¢ 00043 ¢c 78 ¢ 0.88 ¢
Naphthalene 91203| 4.00E-02 w 1500 » 150 n 54w 82000 n 3100
Pyrene 129000| 3.00E-02 1100 » 10 41 n 61000 N 2300 o
Prochloraz 67747095] 9.00E-03 4 1.50E-01 . 045 ¢ 0.042 ¢ 0.021 ¢ 38 ¢ 43 ¢c
Profluralin 26399360] 6.00E-03 » 220 » 22 w8 81N 12000 w 470 n
Prometon 1610180} 1.50E-02 550 n 55 N 20 8 31000 n 1200 w
Prometryn 7287196| 4.00E-03 , 150 w 15 n 548 8200 & 310 n
Pronamide 23950585 7.50E-02 2700 « 270 100 N 150000 n 5900
Propachlor 1918167] 1.30E-02 470 n 47 18 8 27000 ~ 1000 n
Propanil 709988 5.00E-03 4 180 » 18 n 6.8 N 10000 n 390 n
Propargite 2312358 2.00E-02 1 730 » i) 27 8 41000 w 1600 n
Propargyl alcohol " 107197| 2.00E-03 : 7w 73w 278 4100 N 160 ~
Propazine 139402| 2.00E-02 « 730 » 73 27 5 41000 n 1600 n
Propham 122429 2.00E-02 4 730 % 7w 27w 41000 & 1600 «
Propiconazole 60207901{ 1.30E-02 : 470 w 41x 18 5 27000 w 1000 n
Propylene glycol 57556| 2.00E+01 u 730000 » 73000 w 27000 n _1E+06 n 1000000
Propylene glycol, monoethy! ether 52125538 7.00B-01 n 26000 w 2600 N 950 N 1E+06 n 55000 n
Propylene glycol, monomethyl ether 107982 7.00E-01n 5.71E-01 . 26000 n 2100 & 950 N 1E+06 N 55000
Propylene oxide 75569 8.57E-03 1 2.40E-01 + 1.29E-02 , 0.28 ¢ 049 ¢ 0.013 ¢ 24 ¢ 27¢
Pursuit 81335775{ 2.S0E-01 ' 9100 w 910 N 340 N 510000 » 20000 N
Pydrin 51630581{ 2.50E-02 910 « 9w 348 51000 n 2000 n
Pyridine 110861| 1.00E-03 37 w 37w 1.4 2000 78 &
Quinalphos 13593038! 5.00E-04 . 18 n 18w 068N 1000 N 39 &
Quinoline 91225 1.20E+01 0.0056 ¢ 0.00052 ¢ 0.00026 ¢ 048 c 0.053 ¢
Resmethrin 10463868{ 3.00E-02 . 1100 n 110 » 41 N 61000 n 2300 ~
Ronnel 299843| S.00E-02 w 1800 n 180 » 68 n 100000 N 3900 n
Rotenone 83794| 4.00E-03 150 w 15w 54n  B200 n 310 &
Savey ' 78587050| 2.50E-02 4 910 » 91 w 344 51000 ~ 2000 w
Selenious Acid 7783008{ 5.00E-03 . 180 18 » 68 n 10000 N 390 »
Selenium 7782492 5.00E-03 180 « 18 n 68w~ 10000 N 390 3
Selenourea 630104 5.00E-03 u 180 n 18 » 6.8 10000 n 390 n
Sethoxydim . 74051802 9.00E-02 4 3300 w 330 & 120 » 180000 n 7000 n
[|Silver and compounds 7440224| 5.00E-03 180 18 n 6.8 n 10000 & 390 n
Simazine 122349| 5.00E-03 , V20E-08 v 0.56 ¢ 0.052 ¢ 0.026 ¢ 48 ¢ 53¢ ]
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Sources: I=IRIS H=HEAST A=HEASTalternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects
E=EPA-ECAOQ Regional Support provisional value  O=Other EPA documents. E=EPA draft Soil Screening Level S=soil saturation concentration.
o IR L e ’ Risk-Based Concentrations G
. . _RfDq_.. . RIDi . CPSo CPSi_ |O] Wat _ ,
Contaminart _CAS | mg/keg/d:| mg/kg/d | kg-d/mg | kg-d/mg |C| jigll’ kg | mg
Sodium azide 26628228 4.00E-03 ) 150 ~ 15~ S4w  B200 n
Sodium diethyldithiocarbamate 148185] 3.00E-02 2.70E-01 » 0.25 ¢ 0023 ¢ 0012 ¢ 2t c
Sodium fluoroacetate 62748| 2.00E-05 4 ' 0.73 N 0.073 & 0.027 n 41 n
Sodium metavanadate 13718268 1.00E-03 u 37w 37w 14n 2000 N
Strontium, stable 7440246 6.00E-01 ¢ 22000 2200 n 810 n 1E+06 n 47000 »
Strychnine $7249| 3.00E-04 1 1w 1.1 N 0.41 n 610 n 23w
Styrene 100425! 2.00B-01 1 2.86E-01 1 [14] 1600 1000 & . 270 v 410000 » 16000 n 1400 € 2¢
Systhane 88671890| 2.50B-02 910 91 n 348 51000 w 2000 ~
2,3,7,8-TCDD (dioxin) 1746016 1.56E+05 u_ 1.16E+05 1 4B-07 ¢ SE-08 ¢ ¢ 4E-05 ¢ 4E-06 ¢
Tebuthiuron ' 34014181 7.00E-02 1 2600 ~ 260 n 95 & 140000 w 5500 N
Temephos 3383968| 2.00E-02 w 730 & 73 n 27w 41000 & 1600 N
Terbacil 5902512] 1.30E-02 ., 470 n 47w 18 27000 » 1000
Terbufos 13071799| 2.50E-05 0.91 ~ 0.091 0.034 n 51w 2N
Terbutryn 886500{ 1.00E-03 . 37w 37w 148 2000 n 78 5
1,2,4,5-Tetrachlorobenzene 95943 3.00E-04 4 [E4] 1.8 N 1.0 N 0.41 » 610 n 23w 91 N ©0.69 n
1,1,1,2-Tetrachloroethane 630206 3.00E-02 | 2.60E-02 + 2.59E-02: X 041 ¢ 024 ¢ 012¢ 220 ¢ 25.¢
1,1,2,2-Tetrachloroethane 79345 2.00B-01 1 2.03E-01 ; ® 0.052 ¢ 0.031 ¢ 0.016 ¢ 29¢ 32 ¢ 04 € 0.001 €
Tetrachloroethylene (PCE) 127184] 1.00B-02 1 S.20E-02 ¢ 2.03B-03 e ® 1ic 3lc 0.061 ¢ 110 ¢ 12 ¢ 1€ 0.04 €
2,3,4,6-Tetrachlorophenol . 58902 3.00E-02 s 1100 110 N 41 8 61000 N 2300 N
p.a,a,a-Tetrachlorotoluene 5216251 2.00E+01 w (81l 0.00053 ¢ 0.00031 ¢ 0.00016 ¢ 0.29 ¢ 0.032 ¢
Tetrachiorovinphos 961115§ 3.00E-02 . 2.40E-02 u 28 ¢ 0.26 ¢ 0.13 ¢ 240 ¢ 27 ¢
Tetraethyldithiopyrophosphate 3689245| 5.00E-04 18 n 1.8 » 063 n 1000 n 39 n
Lead (tetraethy!) 78002| 1.00E-07 1 0.0037 »  0.00037 »  0.00014 N 02nx  0.0078 n| 0.00068 N 0.000034
Thallic oxide 1314325| 7.00E-05 w 26 5 0.26 & 0.095 » 140 » 55w
Thallium 04¢
Thalljum acetate 563688 9.00B-05 ) 33w 033 » 0.12 » 180 w 7w
Thallium carbonate 6533739 8.00E-05 . 29w 0.29 n 0.11 n 160 n 6.3 N
Thallium chloride 7791120| 8.00E-05 29w 029 _ Ol w 160 » 63
Thallium nitrate 10102451 9.00E-05 » 33w 033 u 0.12 » 180 » 7w
Thallium selenite 12039520{ 9.00E-05 w 33w 033 » 0.12 » 180 w 7N
Thallium sulfate 7446186 8.00E-05 4 29w 029 n 0.11 » 160 N 63 n
Thiobencarb 28249776 1.00E-02 370 n 37w 14w 20000 n 780 N
2-(Thiocyanomethyithio)-benzothiazole 21564170 3.00E-02 W 1100 » 110 n. ‘41w 61000 n 2300 w
Thiofanox 39196184 3.00E-04 u 1w IR 0.41 N 610 » 23w
Thiophanate-methyl - 23564058| 8.00E-02 : 2900 290 n 110 v 160000 6300 N
Thiram : 137268| S.00E-03 . 180 ~ 18 w 6.8 N 10000 390 N
Tin and compounds 6.00E-01 22000 ~ 2200 n 810 v IB+06 n 47000 »
Toluene 108883 2.00E-01 1 1.14E-01 4] 750 w 420 270 n 410000 x 16000 » 520 ¢ S
Toluene-2,4-diamine 95807 3.20E+00 u 0.021 ¢ 0.002 ¢ 0.00099 c 18 ¢ 02 ¢
Toluene-2,5-diamine 95705 6.00E-01 u 22000 n 2200 810 N 1E+06 n 47000
Toluene-2,6-diamine 823405 2.00E-01 u 7300 » 730 u 270 v 410000 n 16000 n
p-Toluidine 106490| _ L9OE-00 v 035c 0033 ¢ 0017 ¢ Ve  34c __J
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Sources: I=IRIS H=HEAST A=HEASTalternate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects N=noncarcinogenic effects ]

E-EPA-ECAO Reglonal Suppon provirional value 0 Olher EPA documenu E=EPA dmﬂ SOII Scrcemng chel S—.ro:l saturation concentration.

7 SRR B , A4 :
i ~|_RMo | ‘RDi |- CPSo CPsi __{O : Industnal

Contaminan - CAS . | mg/ke/d | mg/kg/d | kg'd/mg | kg-d/mg |C / F ik :
Toxaphene 8001352 1.1I0E+00 «  1.12E+00 1 0.061 ¢ 00056 ¢  0.0029 ¢ s2¢ 0.58 c 5E 0.04 ¢
Tralomethrin 66841256 7.S0E-03 | 270 w 27 » 10w 15000 N 590 u
Triallate 2303175] 1.30E-02 470 n 47 18 27000 ~ 1000 »
Triasulfuron 82097505| 1.00E-02 i 370 N kYA 148 20000 N 780 n
1,2,4-Tribromobenzene 615543{ $.00E-03 | ® 30 n 18 n 68 n 10000 n 390 N
Tributyltin oxide (TBTO) 56359| 3.00E-05 4 11~ 0.11 n 0.041 n 61 N 23N
2,4,6-Trichloroaniline hydrochloride 33663502 2.90E-02 » 23 ¢ 022 ¢ 0.11 ¢ 200 ¢ 2¢
2,4,6-Trichloroaniline 634935 3.40E-02 » 2¢ 0.18 ¢ 0.093 ¢ 170 ¢ 19 ¢
1,2,4-Trichlorobenzene 120821 1.00E-02 1 5.71¢-02 n ® 190 » 210 w 14 8 20000 ~ 780 « 240 € 2
1,1,1-Trichloroethane : 71556| 9.00E-02w 2.86E-01 w = 1300 » 1000 120 & 180000 N 7000 » 980 ¢ 09 ¢
1,1,2-Trichloroethane 79005| 4.00E-03 ¢ S.70E-02 1 5.60E-02 1 (@ 0.19 ¢ 0.1l ¢ 0.055 ¢ 100 ¢ e 0.8 ¢ 001 ¢
Trichloroethylene (TCE) 79016| 6.00E-03 ¢ 1.10E-02 w_ 6.00E-03 ¢ (0 1.6 ¢ lc 0.29 ¢ 520 ¢ 58 ¢ e 0.02 ¢
Trichlorofluoromethane 75694 3.00E-01 + 2.00E-01 a €3 1300 w 730 & 410 & 610000 23000 v 790 n 13w
2,4,5-Trichlorophenol 95954| 1.00E-01 3700 370 & 140 n 200000 » 7800 N 8200 s 120 ¢
2,4,6-Trichlorophenol 88062 1.10B-02 1  1.09E-02 6.1 c 0.57 ¢ 0.29 ¢ 520 ¢ 58 ¢ 150 ¢ 0.05 ¢
2,4,5-Trichlorophenoxyacetic acid 93765 1.00B-02 370 » 7w 14 20000 n 780 n
2-(2,4,5-Trichlorophenoxy)propionic acid 93721 B8.00E-03 290 n 29w 11w 16000 N 630 n
1,1,2-Trichloropropane 598776] S.00E-03 i = 30 ~ 18 n 6.8 N 10000 N 390 13 n 0.14 n
1,2,3-Trichloropropane 96184| 6.00E-03 : 7.00¢+00 0.0015 ¢ 0.00089 ¢  0.00045 ¢ 0.82 ¢ 0.091 ¢[ 0.00003 ¢ 6.000E-06 ¢
1,2,3-Trichloropropene 96195| 5.00E-03 n = 30w 18 n 6.8 N 10000 n 390 n
1,1,2-Trichloro-1,2,2- trifluoroethane 76131| 3.00E+01 1 8.57E+00 n [14] 59000 ~ 31000 n 41000 n  1E+06 n 1000000 n 2400 s 3100 n
Tridiphane 58138082 3.00E-03 110 » 1 n 41 n 6100w 230 n
Triethylamine 121448 2.00E-03 , B w 73 x
Trifluralin . 1582098 7.50E-03 4 7.70E-03 » 87 ¢ 081 ¢ 041 ¢ 740 ¢ 83 ¢
1,2,4-Trimethylbenzene 95636] 5.00¢-04 € = 3w 1.8 n 0.68 1000 n 9N
1,3,5-Trimethylbenzene 108678 4.00c-04 € 4] 24w 158 054 n 820 & 3w 68 n 0.26
Trimethyl phosphate 512561 3.70E-02 v el 1B 017 ¢ 0.085 ¢ 150 ¢ 17¢
1,3,5-Trinitrobenzene 99354! 5.00E-05 1.8 N 0.18 n 0.068 100 n 39w
Trinitrophenylmethylnitramine 479458 1.00E-02 » 370 N 37w 14 5 20000 N 780 n
2,4,6-Trinitrotoluene 118967] 5.00E-04 i 3.00E-02 4 22 ¢ 021 ¢ 0.11 ¢ 190 ¢ 2l ¢
Uranium (soluble salts) 7440611 3.00E-03 ¢ 10 n 1w 41w 6100w 230 »
Vanadium 7440622 7.00E-03 n 260 26§ 95 8 14000 n 550 n
Vanadium pentoxide 1314621| 9.00E-03 4 330 ~ 33 u 12 8 18000 N 700 »
Vanadium sulfate 36907423| 2.00E-02 730 n 7« 27w 41000 n 1600 ~
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2.0
INTRODUCTION

The purpose of this document is to define the standard procedure for equipment
decontamination for the Cannon Air Force Base project. This Standard Operating Procedure
(SOP) serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Field
Sampling Plan (FSP). This procedure is intended to be used with the SAP and the other
SOPs.

The overall objective of multimedia sampling programs is to obtain samples which accurately
depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous
contaminant materials can be brought to a sampling location and/or introduced into the
medium of interest during the sampling program (e.g., by bailing or pumping of groundwater
with equipment previously contaminated at another sampling site). Trace quantities of these
materials can contaminate the sample and lead to false positive analytical results and,
ultimately, to an incorrect assessment of the conditions associated with the site.
Decontamination of sampling equipment (e.g., bailers, pumps, tubing, soil, and sediment
sampling equipment) and field support equipment (e.g., drill rigs, vehicles) is required at
Cannon Air Force Base to ensure that sampling cross-contamination is prevented, and that
on-site contaminants are not carried off site.
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
equipment decontamination is conducted according to this procedure. The Project Manager
will designate qualified project staff to complete this procedure.

The designated project staff are responsible for completing the equipment decontamination
process according to this procedure. They report their progress, and any problems, to the
Task Leader or Project Manager. Staff members are responsible for understanding the

activities assigned to them and the quality assurance requirements associated with the
activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
decontamination activities to assure that they are completed according to this procedure.
Problems related to equipment decontamination are also the responsibility of the W-C Task
Leader.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training
are documented.
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4.0
PROCEDURE

41  EQUIPMENT LIST

The following is a list of equipment that may be needed to perform decontamination:

o Brushes

. Wash tubs (minimum of three) or

. 5-gallon buckets (minimum of three)
* Scrapers

. Steam cleaner or high-pressure sprayer (portable)
. Large metal horse trough

o Disposal drums

. Sponges

. Paper towels

. Liquinox detergent (or equivalent)

o Potable tap water

o Deionized water

. Garden-type water sprayers

. Plastic tubing for bailers

. Plastic trash bags

42 DECONTAMINATION
4.2.1 Personnel
A temporary personnel decontamination line will be set up around each exclusion zone. If

contamination is not encountered, a dry decontamination station may be established which
consists of discarding of disposable PPE.
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If real-time monitoring instruments indicate that contamination has been encountered (i.e.,

action levels are exceeded requiring an upgrade from initial PPE levels), or if the initial PPE

is B or C, a complete personnel decontamination station will be established.

The temporary decontamination line should provide space to wash and rinse boots, gloves,

and all sampling or measuring equipment prior to placing the equipment into a vehicle, and

a container to dispose of used disposable items such as gloves, tape, or tyvek (if used).

The decontamination procedure for field personnel shall include:

NS

Glove and boot wash in a Liquinox solution
Glove and boot rinse

Duct tape removal

Outer glove removal

Coverall removal

Respirator removal (if used)

Inner glove removal

4.2.2 Sampling Equipment

The following steps will be used to decontaminate small sampling equipment, such as bailers,

stainless steel trowels, stainless steel liners, plastic caps for liners, etc.:

Personnel will dress in suitable safety equipment to reduce personal exposure.
Gross contamination on equipment will be scraped off at the sampling site.

Equipment that will not be damaged by water will be either steam cleaned
and/or placed in a wash tub or bucket containing Liquinox or low-sudsing
detergent along with potable water and scrubbed with a bristle brush or similar
utensil. Equipment will be rinsed with tap water in a second wash tub or

bucket followed by a double deionized water rinse applied with pump sprayers.
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o The water level indicator will be decontaminated using the equipment
decontamination procedure described in the third bulleted item. Care will be

taken to prevent damage to equipment.

. Rinse and detergent waters will be replaced with new solutions between

borings or sample locations.

. Used rinse and detergent water will be contained in 55-gallon drums or
holding tanks for storage at the Old Entomology Rinse Area or area designated
by Cannon AFB.

Following decontamination, equipment will be placed in a clean area or in clean plastic.
4.2.3 Drilling and Heavy Equipment

Prior to moving onto each solid waste management unit (SWMU), drilling and heavy
equipment will be decontaminated at the decontamination area (Old Entomology Rinse Area).
Between each boring, augers will be decontaminated downslope and a minimum of 50 feet
away from sampling locations using a portable steam cleaner and large metal trough. The
following steps will be used to decontaminate drilling and heavy equipment:

o Personnel will dress in suitable safety equipment to reduce personal exposure.

. Equipment showing gross contamination or having drill cuttings caked on will
be scraped off with a flat-bladed scraper at the sampling site.

. Drill rig, augers, drill bits, and shovels will be sprayed with detergent water
(heated to at least 160°F) by a high-pressure washer, then rinsed with potable
water. Care should be taken to adequately clean the insides of the hollow-stem
augers.

° Decontamination water generated at each SWMU will be contained in the
trough and pumped into drums for storage at the central decontamination

station. Soil cuttings generated during drilling will be contained in drums.
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° Drums will be labeled with matrix, depth, location, date, SWMU and boring
numbers, drum I[.D. number, geologists’ initials, and the Base contact,

including phone number.

The designated clean area at the Old Entomology Rinse Area will be protected from potential
contamination by several techniques: setting up exclusion zones; setting up temporary decon-
tamination lines around each exclusion zone as needed; scraping gross contamination off
equipment at the sampling site; containing used rinse and detergent water in 55-gallon drums
or nonleaking holding tanks; containing any soil cuttings in 55-gallon drums; and following
decontamination, placing all equipment in clean plastic or designated clean area.

Following decontamination, drilling equipment will be placed on the clean drill rig and moved
to the clean area at the Old Entomology Rinse Area. If the equipment is not used

immediately, it should be stored at the designated clean area at the Old Entomology Rinse
Area.

4.2.4 Equipment Leaving the Site

Vehicles used for nonconstruction activities shall be cleaned on an as-needed basis as
determined by the Site Safety Officer by soap and water on the outside and vacuuming the
inside. Cleaning will be required for very dirty vehicles which will be leaving the area. The
cleaning shall take place on site. On-site equipment such as drilling rigs will be pressure
washed on site before the equipment is removed from the site to limit off-site exposure to
potential contaminants.

4.2.5 Wastewater

It will be necessary to contain small volumes of used wash and rinse solutions and transport
them to the central decontamination area (Old Entomology Rinse Area). This wastewater will
be containerized in labeled drums and stored in a secured area at the Old Entomology Rinse
Area. The SOP on Investigation-Derived Waste (No. 15) will govern the final disposal of
this wastewater.
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4.2.6 Other Wastes

Solid wastes such as used personal protective equipment will be collected in drums. When
drums are full, they will be sealed. Each drum will be labeled with its contents and the date,
using paint or other permanent marker. Drums will be stored in a secured area at the Old
Entomology Rinse Area and managed according to SOP No. 15 - Investigation-Derived
Wastes.

43 DOCUMENTATION

Sampling personnel will be responsible for documenting the decontamination of sampling and
drilling equipment. The documentation will be recorded with waterproof ink in the sampler’s
field notebook with consecutively numbered pages. The information entered in the field book
concerning decontamination should include the following:

. Decontamination personnel

. Date and start and end times

. Decontamination steps/observations
. Weather conditions

. Waste drum(s) generated and 1.D. numbers
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5.0
QUALITY ASSURANCE REQUIREMENTS

Equipment rinsate samples will be taken of the decontaminated sampling equipment to verify
the effectiveness of the decontamination procedures as specified in the FSP. The rinsate
procedure will include rinsing deionized water through or over a decontaminated sampling
tool and collecting the rinsate water into the sample bottles, which will be sent to the
laboratory for analysis. The rinsate procedure, including the sample number, will be recorded
in the field notebook. The Field Manager may decide additional rinsates would be
appropriate to help monitor decontamination procedures, in which case the QA/QC Officer
should be notified.
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2.0
PURPOSE AND SCOPE

This document defines the standard procedure for collecting groundwater samples at Cannon
Air Force Base (AFB). This Standard Operating Procedure (SOP) serves as a supplement to
the Quality Assurance Project Plan (QAPP) and the Field Sampling Plan (FSP). This
procedure gives descriptions of equipment, field procedures, and Quality Assurance/Quality
Control (QA/QC) procedures necessary to collect groundwater and surface water samples.
The sample locations and frequency of collection are specified in the FSP.

This SOP is intended to be used together with the FSP and other appropriate SOPs. Health
and safety procedures and equipment that will be required during the investigation are detailed
in the Site Health and Safety Plan (HSP). Applicable SOPs are listed below:

° SOP No. 1 - Decontamination

. SOP No. 12 - Sample Handling, Documentation, and Tracking
. SOP No. 13 - Water Level Measurement

. SOP No. 14 - Headspace Analysis

. SOP No. 15 - Investigation-Derived Wastes
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3.0
GROUNDWATER SAMPLING PROCEDURES

3.1 EQUIPMENT LIST

Equipment used during well purging:

. Well keys

. Water level probe with 0.01-foot increments

. Oil-water interface probe

o Assorted tools (knife, screwdriver, etc.)

. Submersible pump and appropriate power supply

. Thermometer

. Turbidity meter

. pH meter (with automatic temperature compensation)

. Conductivity meter

. Calibration fluids

. Plastic squeeze or spray bottle filled with deionized water
° Polyethylene or glass container (for field parameter measurements)
. Clean glass jar and aluminum foil for headspace analysis
. Paper towels or Kimwipes

. Calculator

. Field notebook

. Waterproof and permanent marker

o Holding tank or drum for storing purged water

. Plastic sheeting (for placing around well)
. Appropriate health and safety equipment
o Well completion information sheet
. Appropriate decontamination equipment
3MITWMM3MIIMMSP.4 jdg/cee 09/28/95
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Equipment used during well sampling:

. Water level probe with 0.01-foot increments

. Submersible pump and appropriate power supply

. Thermometer

. Turbidity meter

. pH meter (with automatic temperature compensation)

. Conductivity meter

. Calibration fluids

. Plastic squeeze bottle filled with deionized water

. Cooler with ice

. Polyethylene or glass jar for measurement of field parameters
. Sample jars and labels. Sample bottles with preservatives added will be

obtained from the analytical laboratory. Several extra sample bottles will be
obtained in case of breakage or other problems.

. Paper towels

o Field notebook

. Water sample collection form

. Waterproof and permanent marker

o Well completion information sheet

. Appropriate decontamination equipment

° Appropriate health and safety equipment

3.2 SAMPLING PROCEDURE

This section gives the step-by-step procedures for collecting groundwater samples in the field.
Observations made during sample collection should be recorded in the field notebook and
field data sheet as specified in Section 3.4 of this SOP.

3.2.1 Equipment Decontamination

Before any purging or sampling begins, all well probes and other sampling devices shall be
decontaminated. If dedicated equipment is used, it should be rinsed with distilled water prior
to sampling. Mobile decontamination supplies will be provided so that equipment can be
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decontaminated in the field. Each piece of purging or sampling equipment shall be
decontaminated before sampling operations and between each well. The decontamination
solutions shall be replaced with clean solutions between each well. Used solutions will be
placed in the container with purged well water for disposal. The procedures presented in
SOP No. 1, Decontamination, will be followed for decontamination of field equipment and
for personnel decontamination.

3.2.2 Instrument Calibration

Electronic equipment used during sampling includes a pH meter with temperature scale and
automatic temperature compensation, a conductivity meter, a turbidity meter, and a water
level measurement probe. Before going into the field, the sampler shall verify that these
instruments are operating properly. The pH, turbidity and conductivity meters require
calibration prior to use every day and must be recalibrated if they have been turned off,
Calibration times and readings will be recorded in a notebook to be kept by the field sampler.

Specific instructions for calibrating the instruments are given in Section 4.0 of this SOP and
in the instrument manuals.

3.2.3 Well Purging

The purpose of well purging is to remove stagnant water from the well and obtain
representative water from the geologic formation being sampled while minimizing disturbance
to the collected samples. Before a sample is taken, the well will be purged until a minimum
of three well casing volumes have been removed and field parameters have stabilized or until
the well is pumped dry. All wells shall be sampled immediately following the completion
of the purge. Evacuated well water shall be contained for proper disposal, and necessary
precautions shall be taken to prevent spilling of water.

Before well purging begins, the following procedures will be performed at each well:

. The condition of the outer well casing, concrete well pad, and any unusual
conditions of the area around the well will be noted in the field logbook.

e Clean plastic sheeting will be placed around the well.
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. The well will be opened and the date and time recorded.

. Appropriate readings will be taken in the breathing zone with an organic vapor
analyzer (OVA) according to the HSP.

. The condition of the inner well cap and casing will be noted.

. The depth of static water level will be measured (to nearest 0.01 foot) and
recorded from the measuring point on the well casing, the measuring point
(e.g., notch on north side, top of PVC well casing) identified, and time
indicated.

. The total depth of the well from the same measuring point on the casing will
be measured and recorded.

] The volume of water in the well casing will be calculated in gallons based on
feet of water and casing diameter. (See Section 3.4.3 for calculation of
volumes.)

. From the above calculation, the three casing volumes to be evacuated will be
calculated.

. An initial sample will be obtained for field measurements of temperature,

conductivity, turbidity, and pH, and for observation of water quality. This
sample will not be retained after these initial measurements are recorded.
These measurements will also be used during the evaluation of chemical
analytical data.

. Three volumes of water in the casing will be evacuated with a pump and
retained for later disposal. Temperature, conductivity, turbidity, and pH
measurements will be taken after evacuation of each well volume to determine
whether the water chemistry has stabilized. Generally, pH values within +0.2
pH unit, and temperature and conductivity within +10 percent between

consecutive readings for four conservative readings indicate adequate stability
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of the water chemistry. Turbidity shall be less than 5 NTU before sampling
occurs. If the chemistry is not stable, purging will continue, measuring pH,
temperature, conductivity, and turbidity after each one-half well volume.

. If the well is pumped dry during evacuation, it will be assumed that the
purpose of removing three well volumes of water has been accomplished, that
is, removing all stagnant water which had prolonged contact with the well
casing or air. If recovery is very slow, samples will be obtained as soon as
sufficient water is available.

] Collect a water sample and conduct a headspace analysis as specified in SOP
No. 14.
. The well will be closed and the date and time recorded.

3.2.4 Sample Collection

Samples for chemical analysis will be collected immediately after purging is completed. For
slow recovering wells, the sample will be collected immediately after a sufficient volume is
available. The water quality samples will be taken from within the well screen interval. The
following sampling procedure is to be used at each well:

1. Decontaminated sampling equipment will be assembled.
2. Identification labels for sample bottles will be filled out for each well.
3. Each bottle will be filled directly from the valve or tap with as little aeration

as possible. For VOCs, pump rate must be less than 0.31 L/min. The
individual sample bottles should be filled in the order given below:

. Volatile organic compounds (VOCs)
o Semivolatiles organic compounds, pesticides and PCBs, and herbicides
. Petroleum hydrocarbons
. Total recoverable metals
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Cyanide and sulfide
. Nitrates and nitrites
Sulfate, chloride, alkalinity, and total dissolved solids

The appropriate preservatives will be added to the sample containers by the
analytical laboratory prior to shipping the containers to the site.

VOC sample vials should be completely filled so the water forms a convex
meniscus at the top, then capped so that no air space exists in the vial. Turn
the vial over and tap it to check for bubbles in the vial which indicate air
space. If air bubbles are observed in the sample vial, discard the sample vial
and repeat the procedure until no air bubbles appear.

Fill bottles for parameters other than VOCs to almost full and cap quickly.

4. Time of sampling will be recorded.

5. Water level will be measured and recorded.

6. The well cap will be replaced and locked.

7. Field documentation will be completed, including the chain-of-custody.
3.2.5 Field Quality Assurance/Quality Control Procedures and Samples
The well sampling order will be dependent on expected levels of contamination in each well,
if known, and will be determined prior to sampling. Sampling will progress from the least

contaminated well to the most contaminated. QA/QC samples will be collected during
groundwater sampling.

Field QA/QC samples are designed to help identify potential sources of external sample
contamination and evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory
with the other samples for analyses.

3IMII\MM3MIIMMSP.4 jdg/cee 0928095
Cannon AFB, New Mexico - SOP No. 4 -9- Rev. 2



3.2.5.1 Field Blanks

Field blanks are QC samples which check for potential external contamination of samples and
may consist of equipment rinsates, ambient blanks, trip blanks, or water source blanks. Field
blanks will be designated by the sample collection coordinator or the project QA/QC
coordinator. The samples will be assigned a QA/QC identification number, stored in an iced
cooler, and shipped to the laboratory with the other samples.

Ambient Blanks

An ambient blank is intended to check for potential contamination of samples due to
contaminants present at the time of sampling. The sample bottles (same parameters for the
groundwater sample) are taken to the sampling location and filled with organic-free deionized
water at the time of sampling. The ambient blank is assigned a QA/QC sample identification
number, stored in an iced cooler, and shipped to the laboratory on the day it is collected.

Trip Blanks

A trip blank serves as a check on sample contamination originating from the container or
sample transport. One trip blank will be sent with each cooler containing analysis for volatile
organics of water samples.

Rinsate Blanks

An equipment rinsate sample of sampling equipment is intended to check if decontamination
procedures have been effective. For the well sampling operation, a rinsate sample will be
collected from the decontaminated sampling equipment before it is used to obtain the sample.
Deionized water will be rinsed over the decontaminated sampling apparatus and transferred
to the sample bottles. The same parameters that are being analyzed in the groundwater
samples will be analyzed in the rinsate samples. The rinsate sample is assigned a QA/QC
sample identification number, stored in an iced cooler, and shipped to the laboratory on the
day it is collected.
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3.2.5.2 Duplicate Samples

Duplicate samples are samples collected that assess precision of sampling and analysis. For
the groundwater sampling, a duplicate sample will be collected at the same time as the initial
sample. The initial sample bottles for a particular parameter or set of parameters will be
filled first, then the duplicate sample bottles for the same parameter(s), and so on until all
necessary sample bottles for both the initial sample and the duplicate sample have been filled.
The duplicate groundwater sample will be handled in the same manner as the primary sample.
The duplicate sample will be assigned a QA/QC identification nﬁmber, stored in an iced
cooler, and shipped to the laboratory on the day it is collected. Duplicate samples will be
collected for all parameters. Duplicate samples will be blind to the laboratory.

3.2.53 Matrix Spikes and Matrix Spike Duplicates

Matrix spikes (MSs) and matrix spike duplicates (MSDs) are used to assess the potential for
matrix effects. Samples will be designated for MS/MSD analysis on the chain-of-custody
form and on the bottle. It may be necessary to increase the sample volume for samples where
the designation is to be made.

3.3 SAMPLE IDENTIFICATION, HANDLING, AND DOCUMENTATION

Samples will be identified, handled, and recorded as described in this SOP and in
SOP No. 12.

3.4 DOCUMENTATION
3.4.1 Field Sampling Data Sheet

In addition to recording the field sampling data in the field book, a field sampling data sheet
for groundwater samples (Figure 1) will also be completed at each sampling location. The
data sheet will be completely filled in. If items on the sheet do not apply to a specific
location, the item will be labeled as not applicable (NA). The information on the data sheet
includes the following:
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. Well number

. Date and time of sampling
. Person performing sampling
. Volume of water purged before sampling

. Depth of sample
. Conductivity, temperature, turbidity, and pH during evacuation (note number

of well volumes)

. Number of samples taken

° Sample identification number

. Preservation of samples

. Record of any QC samples from site

. Headspace analysis (if taken)
. Any irregularities or problems which may have a bearing on sampling quality

3.4.2 Field Notes

—— Field notes shall be kept in a bound field book. The following information will be recorded
using waterproof ink:

. Names of personnel

. Weather conditions

. Location and well number

. Date and time of sampling

. Condition of the well

. Decontamination information

° Initial static water level and total well depth

. Depth of sample

. Calculations (e.g., calculation of purged volume)
o Analyses that will be performed by the laboratory
. Equipment calibration information

. Headspace analysis (if taken)
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3.4.3 Well Volume Calculations

The following equation shall be used to calculate the volume of water to be removed during
well evacuation:

For 4-inch wells;

Evacuation Volume = (Total Well Depth - Water Level Depth) x 0.66 gal/ft = gallons/1 well casing volume
(gal) (0] m

Multiply the volume of one well casing volume by three (3) to obtain the minimum volume
of water to be evacuated.
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4.0
CALIBRATION

41 pH METER

The pH meter must be calibrated each day before taking any readings of samples and must
be recalibrated during the day if it has been turned off after the initial calibration. Calibration
and operation of the pH meter will follow the manufacturer’s specific instructions. In
general, calibration is done by adjusting the meter with standard buffers that bracket the
expected pH of the field water. Calibration will consist of the following general procedures:

1. Adjust the reading of the pH meter using the intercept knob with the electrode
placed in the pH 7 buffer by using the calibration knob. Rinse the electrodes
with distilled water between buffer adjustments.

2. With the electrode placed in the pH 4 buffer, adjust the reading of the meter
with the slope knob. Adjust using the temperature knob if the meter has no
slope knob. A ph 10 buffer will be used if basic water is expected.

3. Repeat Steps 1 and 2 until the meter gives acceptable readings (0.1 pH unit)
for all the buffers used for calibration.

Note: Always use the same electrode for measurements that was used in the calibration.
Recalibrate the meter if the electrode is replaced. Although the temperature setting on the
pH meter often does not match the sample temperature after calibration, the pH readings will
still be accurate in these cases, provided the response to the buffers is correct.

Record the time of analysis and temperature of the buffer in the field notebook whenever the
pH meter is calibrated.
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42  CONDUCTIVITY METER

The conductivity meter must be calibrated prior to taking field measurements. Record time,
temperature, and instrument response in the field notebook. Calibration is checked by noting
the response of the meter to several standard conductivity solutions which bracket the values
expected to be measured in the field. If the instrument has a calibration adjustment, set the
response to match the standards. Otherwise, simply record in the field notebook the
instrument response to each standard.

43 TURBIDITY METER

The turbidity meter must be calibrated each day before taking field measurements.
Calibration is done by adjusting the span control to equal the value of a Gelex standard. The
meter must be recalibrated if shut off during the day and at any time when there is a question
as to whether or not the instrument is still in calibration (i.e., odd readings, rapid changes in
readings, etc.).
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WATER SAMPLE COLLECTION FIELD SHEET

SITE NAME ' PROJECT NO.
SAMPLE NO. WELL NO.
DATE/TIME COLLECTED PERSONNEL

SAMPLE METHOD AND DEPTH
SAMPLE MEDIA (Circle 1): Groundwater Surface Water

SAMPLE SPLIT (Circle 1): Yes No SPLIT SAMPLE NUMBER
FIELD DUPLICATE (Circle 1): Yes No DUPLICATE SAMPLE NUMBER
Sample Container Preservative Analysis Requested

WELL PURGING

Date Well Depth (TOC)
HNw/OVA Measurements Depth to Water (TOC)
Background Water Column Length
Well Head ___" Casing
Breathing Zone Volume of Water in Well
Time Started Casing Volumes to Purge
Time Completed Minimum Water to Purge
Comments

FIELD MEASUREMENTS

Amount Temp. Conductivity
Time Purged (gal) pH (°C) (¢pMHOS/cm) Color Odor Turbidity

FIELD EQUIPMENT AND CALIBRATION

Instrument Model Calibration

Water Level Indicator
Conductivity Meter
pH Meter Before After

Comments
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3.0
PURPOSE AND SCOPE

The purpose of this document is to define the standard procedure for collecting surface soil
samples for the Cannon AFB project. This Standard Operating Procedure (SOP) serves as
a supplement to the Quality Assurance Project Plan (QAPP) and the Field Sampling Plan
(FSP). This procedure gives descriptions of equipment, field procedures, and QA/QC
procedures necessary to collect surface soil samples. The sample locations and frequency of
collection are specified in the FSP.

This procedure is intended to be used together with the FSP and several other SOPs. Sample
identification, labeling, handling, and chain-of-custody procedures are described in SOP
No. 12. SOP No. 12 also includes the listing of sample containers, preservatives, and holding
times applicable to sample collected using this SOP. SOP No. 1 describes decontamination
procedures which are also applicable to this SOP.
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4.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
these procedures are followed during field operations by reviewing the field notebooks and
analytical data when they are available. The Project Manager will designate qualified project

staff to complete this procedure and the required reviews.

The designated project staff are responsible for completing the review and reporting progress
according to this procedure. They report their progress, and any problems, to the Task
Leader or Project Manager. Staff members are responsible for understanding the activities
assigned to them and the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
surface soil sampling activities to assure that they are being completed according to this
procedure. Problems related to reporting by the field crew are also the responsibility of the
W-C Task Leader.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training

are documented.
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5.0

PROCEDURE

5.1 EQUIPMENT LIST
Equipment to be used in surface soil sampling is as follows:

. Stainless steel or Teflon-coated hand auger

. Ruler with 1/10-foot increments

. Field notebook

. Stainless steel knife

. Stainless steel spoons/trowels

° Stainless steel mixing bowl

. Sample containers supplied by analytical laboratory

° Sample container labels

. Cooler with ice and vermiculite

. Clear cellophane tape to cover labels

. Paper towels

° Camera with film

. Waterproof marking pens

° Plastic sheeting

. Plastic bags

o Electric tape

o Health and Safety Equipment as specified in the HSP
Equipment used during decontamination:

. Alconox soap (or equivalent)

o Potable tap water

o Deionized or distilled water

. Isopropanol (0.1N)

. Nitric acid (0.05N) or hydrochloric acid (0.1N)

4 Large sponges
IMIT\WMMU3M1IMMSP.6 /dal/jdg 08/25/93
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° Decontamination blickets/pails

° Several spray or squirt bottles
5.2 SAMPLING PROCEDURES

This section provides step-by-step procedures for surface soil sampling with a hand auger.

Observations made during the sampling effort should be recorded in the field notebook.

5.2.1 Equipment Decontamination

Before any samples are taken, the equipment must be decontaminated according to procedures
specified in SOP No. 1 and in the Site Safety and Health Plan (SSHP). Sampling equipment
will be decontaminated between sampling stations and between collection of samples at
different depths at the same location.

5.2.2 Obtaining Surface Soil Samples

Upon arrival at the sampling site, entries will be made into the field notebook describing the
sample location number, the general appearance of soil (i.e., noticeable stains etc.) and soil
cover (i.e., grass, gravel), the time of sampling, and any unusual phenomenon. A plastic
sheet should be placed near the sampling station and all sampling equipment should be placed
on this sheet.

Clear any existing vegetation or other foreign matter from the sampling location surface.
Using the hand auger or stainless steel spoon/trowel, collect samples from the appropriate
depth as specified in the FSP. An appropriate amount of sample should be collected for the
sample containers. When the sample has been collected, any amount on the side of the hand
auger sampler in the smear zone should be removed by using the stainless steel knife. Since
loose materials can easily volatize from the 0 to 0.5-foot interval, VOC samples will not be
collected from this interval. Correspondingly, the VOC samples should be collected from the
other 0.5-foot intervals since the sampler will be driven 2 feet at each sampling depth. The
part of the recovered sample collected for volatile organic analysis should be placed into the
appropriate sample container as soon as possible. The remainder of the recovered sample
should be placed in the mixing bowl as quickly as possible.

3IMI MMM IMMSP.6 /dal/jdg 08/25/93
Cannon AFB, New Mexico - SOP No. 6 -6- Rev. 2



With the remaining recovered soil in the mixing bowl, the sample should be homogenized
with a decontaminated mixing instrument (e.g., a stainless steel spoon). The remaining
recovered soil should be divided equally into the remaining sample containers. QA/QC
sample containers should be filled from the same mixtures as one of the samples. Sample
containers shall be labeled in accordance with SOP No. 12 in indelible ink and covered with
clear cellophane tape to preserve the integrity of the label.

5.2.3 Field Quality Assurance/Quality Control Procedures and Samples

QA/QC samples are designed to help identify potential sources of sample contamination and
evaluate potential error introduced by sample collection and handling. All QA/QC samples
are labeled with QA/QC identification numbers and sent to the laboratory with other samples
for analysis. Specific QA/QC samples that will be collected at each SWMU are described
in the FSP.

Rinsate Samples

An equipment rinsate sample of sampling equipment is intended to check if decontamination
procedures have been effective. For surface soil sampling with a hand auger, a rinsate sample
will be collected from the decontaminated auger. Organic free, deionized water will be rinsed
through the decontaminated auger and used to fill the sample bottles. The same parameters
that are being analyzed in the surface soil samples will be analyzed in the rinsate samples.
The rinsate sample is assigned a QA/QC sample identification number, stored in an iced
cooler, and shipped to the laboratory on the day it is collected.

Duplicate Samples

Duplicate samples are samples collected to check for the natural sample variance and the
consistency of field techniques and laboratory analysis. For surface soil sampling, the initial
sample bottles for volatile organics will be filled first, then the sample will be homogenized
and the rest of the duplicate bottles filled until all necessary sample bottles for both the initial
sample and the duplicate sample have been filled. The duplicate surface soil sample will be
handled in the same manner as the primary sample. The duplicate sample will be assigned
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a QA/QC identification number, stored in an iced cooler, and shipped to the laboratory on the
day it is collected.

Field Blanks

Field blanks check for contamination of samples due to factors at the sampling site. For a
field blank, the same parameters that are being analyzed in the surface soil samples will be
analyzed. Sample bottles are taken empty to the field and filled at the well site with organic-
free deionized water at the time the soil sample is collected. The samples will be assigned
a QA/QC identification numbered, stored in an iced cooler, and shipped to the laboratory with
the other samples.

5.3 SAMPLE HANDLING

Sample containers and preservatives are specified in SOP No. 12, Sample Handling,
Documentation, and Analysis. Samples will be labeled and handled as described in SOP
No. 12.

54  DOCUMENTATION

5.4.1 Field Sampling Data Sheet

A field sampling data sheet will be completed at each sample location (Figure 1). Items not

applicable to the sampling will be labeled as not applicable (NA). The information on the
data sheet includes the following:

o Sampling location
o Date and time of sampling
o Person performing sampling

. Type of sample

o Type of soil cover
. Depth interval

o Soil type (describe)
. USCS Abbreviation
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. Color (describe), staining (describe), odor (describe)

. Sample identification number

. Number of samples taken

. Preservation of samples

. Record of any QC samples from site

. Any irregularities or problems which may have a bearing on sample quality.
5.4.2 Field Notes

Field notes will also be kept during sampling activities. The following information will be
recorded in the bound field notebook using waterproof ink:

. Names of personnel

. Weather conditions

. Date and time of sampling

. Location and sample station number

. Times that procedures and measurements are completed
. Decontamination times

° Calibration information
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FIGURE 1

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification:

Samplers’ Signature:

Type of Sample: Surface:
Type of Soil Cover:

Depth Interval:

Subsurface:

Sample Identification:

Date:

Time:

Soil type (i.e. sand silt clay)

USCS Abbreviation

Color

Staining

Odor

Containers Number

T

QA/QC Samples Collected:

Preservatives

Comments:
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2.0
PURPOSE AND SCOPE

This Standard Operating Procedure (SOP) provides technical guidance and methods for
subsurface drilling and sampling at Cannon Air Force Base. Soil samples will be collected
for field screening (i.e., headspace and visual analysis) and identifying the soil types and
submitted for chemical analysis.

This SOP serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Field
Sampling Plan (FSP). This SOP is intended to be used with the FSP and other SOPs, such
as SOP No. 8, Lithologic Description of Subsurface Samples and SOP No. 14, Headspace
Analysis.

The step-by-step procedures described herein are sufficiently detailed to allow field personnel
to properly perform subsurface drilling and sampling.
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
subsurface drilling and sampling are performed in accordance with this Standard Operating
Procedure. This Project Manager will designate qualified project staff to complete this
procedure and the required reviews.

The designated project staff are responsible for performing subsurface drilling and sampling
according to this procedure. They report their progress, and any problems, to the Task
Leader or Project Manager. Staff members are responsible for understanding the activities
assigned to them and the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
the activities associated with this procedure to assure that subsurface drilling and sampling
are being completed according to this procedure.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training
are documented.
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4.0
PROCEDURES FOR SUBSURFACE DRILLING AND SAMPLING

4.1

EQUIPMENT LIST

The following is a list of soil sampling equipment:

4.2

Split-spoon sampler, 3-inch O.D. (stainless steel)

Cement for grouting (portland cement, Type II or V)

Stainless steel mixing bowl

Stainless steel stirring devices

High-pressure steamer/sprayer (provided by drilling contractor)
Long-handled bristle brushes

Wash/rinse tubs

Liquinox detergent

Auger rig with appropriate equipment for drilling and sampling
Weighted tape measure

Water level probe

Drums for containment of cuttings

Appropriate health and safety equipment

Logbook

Boring log forms

Tape (electrical and Teflon)

Waterproof markers and labels

Paper towels

Baggies, ziploc bags

Large plastic bags

DRILLING METHOD

Borings will be drilled using a truck-mounted drilling rig utilizing hollow-stem augers. No

water may be introduced into the boreholes. No bentonite, barite, polymers, or other

additives or viscosifying agents will be introduced into the borehole or used during drilling.
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If lubrication is required on the drill pipe joints, Teflon tape or vegetable oil is acceptable.
The rig shall be free of leaks which could contaminate the boreholes (i.e., hydraulic fluid, oil,

gas, etc.).

Health and Safety equipment specified in the Site Safety and Health Plan (SSHP) will be
donned before proceeding with subsurface drilling and soil sampling. The SSHP will specify
action levels for various contaminants and the field monitoring required to measure ambient

conditions.

All work areas around exploratory borings will be restored to a physical condition equivalent
to that of predrilling, as near as practical. This will include drill cuttings removal and rut
removal.

All drill cuttings will be containerized and moved to a central secured location for storage.
Containers (drums) will be sealed, labeled with a paint pen, and recorded so that their
contents can be identified as to material, source, and depth. Multiple drums from that same
boring will have approximate depths labeled on each drum. The labeling will be such that
it will be legible for the length of time that may transpire before final disposal of the

drummed contents. The disposal of soil will be dependent on laboratory analytical results.

43  SOIL SAMPLING METHOD

Intact subsurface soil samples will be taken for physical description and chemical analyses.
Samples will be collected as outlined in the Field Sampling Plan. Sampling will be done in
advance of the lead auger to minimize potential cross-contamination. Samples will be
collected with a stainless steel split-spoon sampler. The sampler will be driven with a
140-pound hammer and 30-inch drop for a total of 2 feet. Standard blow counts will be
recorded for driving the sampler 6, 12, 18, and 24 inches, according to ASTM Method D
1586-84 with the N-value being the sum of the second and third 0.5-foot interval. Provisions
will be made to use other sample collection methods if this method results in poor sample
recovery in some depth intervals. Soil grab samples for volatile organic analyses will be
obtained by subsampling the material retrieved in the split spoon. Subsampling will be done
immediately upon opening the split spoon, and shall be done as soon as possible once the
split-spoon sample is taken from the boring. The portion of the split-spoon sample which
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represents slough will not be sampled. A sample for VOC analysis will be collected at each
sampling interval. The VOC samples will be placed into the proper sample container, marked
with the boring number and depth, and placed in an iced sample cooler. After completion
of the boring, the depth intervals selected for chemical analysis will be retained while the
unused intervals will be discarded into the cuttings drum. The soil remaining in the split
spoon after VOC sampling at each depth interval will be placed into a new 1-gallon Ziploc
bag. After completion of the boring and selection of the depth intervals for chemical
analysis, the soil will be removed from the bag and composited. Compositing of soil samples
for nonvolatile chemical analyses shall be performed in a stainless steel bowl using stainless
steel stirring devices. Soil from intervals not selected for analysis will be placed in the
cuttings drum.

Soil samples from split-spoon samplers that are to undergo chemical and geotechnical
analyses will be placed in glass or plastic jars with airtight, screw-type lids. A sample
volume adequate for the analysis to be conducted will be collected. Minimum information
on each sample container will include the project name, date, boring number, sample number,
and depth of sample. The MRD LIMS number (see Section 6.1 in QAPP) will be included
on all QA samples. All information that appears on the container will also appear on the
boring log. Sample handling, documentation, and analysis procedures are more fully
discussed in SOP No. 12.

44 DOCUMENTATION

4.4.1 Field Boring Log

A copy of the USACE Omaha District HTW field boring log is shown as Figure 1 in SOP
No. 8. The appropriate spaces for drilling method and equipment shall be completed prior
to drilling.

4.4.2 Field Sampling Data Sheet

In addition to recording the field sampling data on the HTW boring log, a field sampling data
sheet will also be completed at each sample location (Figure 1). Items not applicable to the
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sampling will be labeled as not applicable (NA). The information on the data sheet includes
the following:

. Sampling location

. Date and time of sampling

. Person performing sampling

o Soil type (describe), USCS Abbreviation

o Color (describe), staining (describe), odor (describe)
° Sample identification number

. Number of samples taken

. Preservation of samples

. Type of sample

. Type of soil cover

. Depth interval

° Record of any QC samples from site

. Any irregularities or problems which may have a bearing on sampling quality.

4.4.3 Field Notes

Field notes will also be kept during sampling activities. The following information will be
recorded in the bound field notebook using waterproof ink:

. Names of personnel
° Weather conditions
o Date and time of sampling
. Location and sample station number
o Times that procedures and measurements are completed
. Decontamination times
o Calibration information
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5.0
EQUIPMENT DECONTAMINATION PROCEDURES

Specific equipment decontamination procedures are described in the following paragraphs.
Equipment decontamination will include:

. Drilling equipment decontamination (augers, drill stems, drill bits, other
downhole equipment) will be conducted prior to drilling and between each
boring location. Before any equipment is removed from the site, it will be
decontaminated according to the procedure for decontamination of drilling and
heavy equipment described in SOP No. 1.

. Sampling equipment decontamination (stainless steel split-spoon samplers,
stainless steel stirring devices, etc.) will be conducted between individual
sampling points to minimize potential cross-contamination. Soil sampling will
require one clean stainless steel split-spoon sampler per sample. Sampling
equipment will be decontaminated between each sample according to the
procedure for decontamination of sampling equipment described in SOP No. 1.

5.1  DRILLING EQUIPMENT DECONTAMINATION PROCEDURES

Augers will be scraped off as they are withdrawn from a boring. The cuttings will be
disposed of as outlined in Section 4.2. The following step in accordance with SOP No. 1,
will be used to decontaminate drilling and heavy equipment:

. Personnel will dress in suitable safety equipment to reduce personal exposure.

o Equipment showing gross contamination or having drilling cuttings caked on
will be scraped off with a flat-bladed scraper. The scrapings will be
containerized. Drill cuttings should not be washed down the drain.

. Equipment that will not be damaged by water, such as drill rigs, augers, drill

bits, and tools will be sprayed with detergent water by a high-pressure steamer,
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then rinsed with clear potable water. This water will be obtained at an

approved source.

. Decontamination will continue until all equipment is devoid, both inside and
out, of any asphaltic, bituminous, or other encrusting or coating materials, such
as grease, gravel, and soil.

Following decontamination, drilling equipment will be placed on the clean drill rig and moved
to a clean area. If the equipment is not used immediately, it should be stored in a designated
secure, clean area and covered with plastic sheeting.

Drilling equipment will be decontaminated prior to drilling, between each boring, and prior
to leaving the site. Decontamination will occur at the designated decontamination area.

5.2 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES

The following steps in accordance with SOP No. 1, will be used to decontaminate sampling
equipment:

. Personnel will dress in suitable safety equipment to reduce personal exposure.

. Equipment showing gross contamination will be placed in a wash tub and the
gross contamination will be scraped off with a flat-bladed scraper. The
scrapings will be containerized.

. Equipment that will not be damaged by water will be placed in a wash tub
containing Liquinox (or low-sudsing detergent) along with potable water and
scrubbed with a bristle brush or similar utensil. Equipment will be rinsed with
clear potable water, in a second wash tub or bucket, followed by a double

deionized water rinse.
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o When sampling for organic volatiles, semivolatiles, or pesticides/PCB, the
potable water rinse of the equipment will be followed by a double distilled or

deionized water rinse.

o Equipment that may be damaged by water, such as an HNu or OVA, will be
carefully wiped clean using a sponge and detergent water, and rinsed with
deionized water. Oily or tarry contamination will be removed by sparing use
of a solvent followed by a sponge and deionized water wipe-off. Care will be
taken to prevent any equipment damage.

o Detergent waters will be replaced between borings. Rinse waters will be

contained in pump sprayers to prevent used rinse water from contaminating
subsequent samples.

Following decontamination, sampling equipment will be placed in a clean area on clean
plastic sheeting to prevent contact with contaminated soil. If the equipment is not used
immediately, it will be covered or wrapped in plastic sheeting to minimize potential airborne
contamination.

Decontamination of all soil sampling equipment that will contact the sample will occur
between samples.

5.3 DECONTAMINATION PROCEDURE DOCUMENTATION

Sampling personnel will be responsible for documenting the decontamination of sampling and
drilling equipment. The documentation will be recorded with waterproof ink in the sampler’s
field notebook with consecutively numbered pages. The information entered in the field book

concerning decontamination should include the following:

o Decontamination personnel

o Date and start and end times

o Decontamination steps/observations
o Weather conditions
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FIGURE 1

Field Sampling Data Sheet for Soil (Surface or Subsurface) Samples

Location Identification:

Samplers’ Signature:

Type of Sample: Surface:
Type of Soil Cover:

Subsurface;

Depth Interval:

Sample Identification:

Date:

Time:

Soil type (i.e. sand silt clay)

USCS Abbreviation

Color

Staining

Odor

Containers Number

QA/QC Samples Collected:

Preservatives

Comments;
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3.0
PURPOSE AND SCOPE

This Standard Operating Procedure (SOP) provides technical guidance and methods for the
lithologic logging of boreholes at Cannon Air Force Base. This SOP serves as a supplement
to the Quality Assurance Project Plan (QAPP). This SOP is intended to be used with the
QAPP and other SOPs, such as SOP No. 7, Subsurface Drilling and Soil Sampling.

The step-by-step procedures described herein are sufficiently detailed to allow field personnel
to properly log boreholes.
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4.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
lithologic logging of boreholes is performed in accordance with this Standard Operating
Procedure. This Project Manager will designate qualified project staff to complete this
procedure and the required reviews.

The-designated project staff are responsible for logging boreholes according to this procedure.
They report their progress, and any problems, to the Task Leader or Project Manager. Staff
members are responsible for understanding the activities assigned to them and the quality
assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
the activities associated with this procedure to assure that borehole logging is being completed
according to this procedure.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training
are documented.
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5.0
PROCEDURES FOR LITHOLOGIC LOGGING OF BOREHOLES

A "site geologist" (geologist or geotechnical engineer) experienced in borehole drilling and
soil sampling will be present at each operating drill rig. This site geologist will be
responsible for logging samples, preparing samples for shipment to the laboratory for
analyses, monitoring drilling operations, recording water losses or gains and groundwater data,
and preparing boring logs.

All boring logs will subscribe to the following requirements:
. The boring log will be the form presented in Figure 1.

° Logs will be prepared in the field, as borings are drilled, by the site geologist.
Each log will be signed by the preparer.

. All log entries will be printed. Photo reproductions will be clear and legible.
Copies will be submitted to USACE-PM as borings are completed.

o Borehole depth information will be recorded to the nearest 0.1 foot.

. All relevant information blanks in the log heading and log body will be
completed. If surveyed horizontal control is not available at the time of
drilling, location sketches referenced by measuring distances or prominent
surface features shall be shown on, or attached to, the log.

. A scale of 1 inch on the log form equalling 1 foot of boring will be used.

. Each and every material type encountered will be described on the log form.
Material types will be logged directly from samples and indirectly interpolated
using professional judgement, drill cuttings, drill action, etc., between sampling
intervals. The descriptions of intact soil samples will include the parameters
listed in Table 1.
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o Materials classifications will be in accordance with the Unified Soil
Classification System (equivalent to ASTM D2487). Soil classifications will
be made in the field at the time of sampling by the site geologist and are

subject to change based on laboratory tests and subsequent review.

. In the field, visual estimates of the volume of secondary soil constituents can
be reported by such terms as "trace" (1-10 percent), "little" (10-20 percent),
"some" (20-35 percent), and "and" (35-50 percent) or by an estimated specific
percentage. The quantitative range of each of the terms used is to be defined
either within a general legend or on each log.

. When used to supplement other sampling techniques, auger-flight cutting
samples will be described in terms of the appropriate soil parameters, to the
extent practical. "Classification" will be minimally described for these
samples, along with a description of drill action and water losses/gains for the
corresponding depth. Notations will be made on the log that these descriptions
are based on observations of material other than samples; e.g., "from cuttings."

. The drilling equipment used will be described on each log. Information such
as drill rod size, bit size and type, and rig manufacturer and model will be
recorded.

. All special problems encountered during drilling and their resolution will be

recorded on the log. This would include sudden tool drops, unrecovered tools
in the borehole, and lost casings.

. The dates for the start and completion of borings will be recorded on the
boring log. Changes in shift, day, driller, and site geologist will also be noted
on the boring log.

. Stratigraphic/lithologic changes will be identified on the boring log by a solid
horizontal line at the appropriate scale depth on the log which corresponds to
measured borehole depths at which changes occur, measured and recorded to

the nearest 0.1 foot. Gradational transitions and changes identified from
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cuttings or methods other than direct observation and measurement will be
identified by a horizontal dashed line at the appropriate scale depth based on
the best judgement of the logger.

o Logs will clearly show the depth intervals from which all samples are retained.
The sampler type, diameter, and length of sampled interval and length (or
percent) of sample recovery will be recorded for each driven or cored sample.

o Logs will identify the depth at which water is first encountered, the depth of
water at the completion of drilling, and the stabilized depth to water. The
absence of water in borings will also be indicated. Stabilized water level data
will include time allowed for levels to stabilize.

. Logs will show borehole and sample diameters and depths at which drilling or
sampling methods or equipment change.

o Logs will show total depth of penetration and sampling. The bottom of the
hole will be so identified on the log by solid double lines from margin to
margin with the notation "bottom of hole."

. Logs will identify any drilling fluid (water) losses, including depths at which
they occur, rate of loss and total volume lost.

° Logs will show blo.w counts, hammer type and weight, and length of hammer
fall for driven samplers. Blow counts will be recorded in half-foot increments
when a standard penetration test is performed. For penetration less than a
half-foot, the count will be annotated with the distance over which the count

was taken. Refusal, if reached, will be noted.

. Logs will include all other information relevant to a particular investigation,

but not limited to:

- Odors

- HNuw/OVA measurements or other field screening or test results
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- Any observed evidence of contamination in samples, cuttings, or
drilling fluid

. Significant color changes in the drilling fluid return will be recorded, even
when intact soil samples or rock core are being obtained. The color change
(from and to), depth at which change occurred, and a lithologic description of
the cuttings before and after the change will be recorded.

. Special abbreviations used on a log will be defined either in the log where
used, or in a general legend.

. Readings of instruments used to detect organic vapors, toxic or explosive
gases, and oxygen will be recorded on the log, if these instruments are used.
This includes readings taken at the annulus of the borehole, of an individual
sample, or at a certain depth within the borehole.
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TABLE 1

LOG DESCRIPTORS FOR SOIL SAMPLES

Parameter

Example

Depositional Environment and Formation, (if named and if known)

Unified Soil Classification System

Secondary Components and Estimated Quantities either by percentages
or by descriptive percentage ranges (Note: terms used to indicate ranges
should be described on the log or in a general legend)

Color

Consistency (cohesive soil). Use relative term
Density (non-cohesive soil). Use relative term

Moisture Content. (Use relative term. Do not express as a percentage
unless a value has been measured)

Texture/Fabric/Bedding

Grain Angularity
Sorting (sands)
Structure

Grain or fragment size

Note "Fill", "Top of Natural Ground", and "Top of Bedrock" where
appropriate

glacial till, Twin Cities
Formation

Sandy Clay

sand: fine, with trace of
med.

gray

very soft, soft, medium,
stiff, very stiff, hard

loose, medium, dense,
very dense

dry, damp, moist, wet,
saturated

no apparent bedding,
numerous vertical iron-
stained tight fractures

rounded sand grains
poorly sorted
slickensides

coarse
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3.0
PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedure (SOP) for
borehole abandonment at Cannon Air Force Base.

This SOP serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Field
Sampling Plan (FSP). This SOP is intended to be used with the FSP and other SOPs.

The step-by-step procedures described herein are sufficiently detailed to allow field personnel
to properly perform abandonment.
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4.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
borehole abandonment is performed in accordance with this Standard Operating Procedure.
This Project Manager will designate qualified project staff to complete this procedure and the

required reviews.

The designated project staff are responsible for performing borehole abandonment according
to this procedure. They report their progress, and any problems, to the Task Leader or
Project Manager. Staff members are responsible for understanding the activities assigned to
them and the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
the activities associated with this procedure to assure that borehole abandonment is being
completed according to this procedure.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training

are documented.
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5.0
PROCEDURE FOR BOREHOLE ABANDONMENT

Abandonment is the procedure by which any boring (or well) is permanently closed.
Abandonment procedures should preclude any current or subsequent discharges from entering
the abandoned boring or well and thereby terminate access to the subsurface environment
through that borehole.

Upon completion of soil sampling and advancement of the boring to its predetermined depth,
the soil boring will be abandoned immediately, unless saturated conditions have been
encountered. For borings encountering saturated conditions, a 24-hour groundwater level will
be measured before backfilling. Borings left open overnight will be covered to lessen the
potential for injury to personnel and to minimize the potential for any surface drainage to
enter the boring. The following steps will be performed to abandon a boring:

1. All boreholes to be abandoned regardless of depth will be grouted. Upon completion
of drilling, the borings will be grouted subsequent to the removal of the hollow-stem
augers. Grouting will be accomplished by placing a tremie pipe to the bottom of the
boring and pumping grout through this pipe until undiluted grout flows from the
boring at ground surface. The grout mix will be in proportions of one sack (94
pounds) of Portland cement, 3-5 pounds of powdered bentonite, and a maximum of
7 gallons of water. The bentonite will be well mixed with the water prior to adding
the cement. Twenty-four hours after grouting, the borehole will be checked for grout

settlement and will be topped off to the ground surface with grout, if necessary.

2. Upon completion of the boring, all downhole equipment will be scraped clean as it
is withdrawn from the hole. Decontamination and cuttings disposal will be performed
in accordance with SOP No. 1, Equipment Decontamination and SOP No. 7,
Subsurface Drilling and Soil Sampling.

3. Where borings penetrate surface pavements, walkways, or sidewalks, it will be
necessary to patch the pavement surface following backfilling. Concrete pavements
should be filled with low slump (less than 4 inches) concrete mix. Asphaltic concrete
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pavements should be filled with asphaltic concrete patch mix and thoroughly
compacted by ramming. The surface of any patch should be screeded level upon
completion. In freezing weather, the concrete mix must be protected from freezing
for 48 hours after placement.

4. For each abandoned boring, a record on the boring log as well as in the field log book
will be provided after the abandonment is completed. The record will include the data
listed below; all depths should be measured from the ground surface.

a. Project name and boring designation
b. Location with respect to any replacement boring

c. Open depth prior to grouting and depth to which grout pipe was placed

d. Copy of the boring log

e. Description and total quantity of grout used initially
f. Description and daily quantities of grout used to compensate for settlement
g. Dates of grouting
h. Water level prior to grouting and date measured
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3.0
PURPOSE AND SCOPE

The purpose of this document is to define the procedure for identification and description of
field sampling sites for the remedial investigation (RI) activities at Cannon Air Force Base
(Cannon AFB), Clovis, New Mexico. This standard operating procedure (SOP) serves as a
supplement to the Quality Assurance Project Plan (QAPP) and the Field Sampling Plan (FSP).
Sampling sites will be selected as described in the FSP. The purpose of this procedure is to
identify sampling site locations which are not identified by another structure, such as a
manhole, and to describe the site in such a manner that the site may be relocated for future
investigative work at the site and/or for repetitive sampling.
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4.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
identification and description of field sampling sites are performed according to this
procedure. The Project Manager will designate qualified project staff to complete this
procedure and the required reviews.

The designated project staff are responsible for field sampling site identification according to
this procedure. They report their progress and any problems, to the Task Leader or Project
Manager. Staff members are responsible for understanding the activities assigned to them and
the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for reviewing the field
sampling site identification to assure this procedure is being followed. -

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training

are documented.
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5.0
IDENTIFICATION AND DESCRIPTION PROCEDURE

5.1 EQUIPMENT LIST

. Fluorescent orange spray paint
. Survey stakes

. Fluorescent orange survey flagging

. Metal spikes/pins

. Camera and film

. Field notebook

. Waterproof pens and markers

. 100-foot measuring tape (marked in tenths of feet)

5.2 PROCEDURE

Some field sampling sites, such as monitoring wells, will have been previously located and
surveyed, and are currently identified. The surface soil and subsurface soil boring locations
cited as part of this investigation will require documentation of location for future reference.
Prior to conducting sampling activities, this documentation will consist of clearly marking the
sampling site with a stake marked with the sampling site location as specified in the FSP.
The location will be measured using a measuring tape and described to the nearest tenth (0.1)
foot from a permanent monument (i.e., fence post, concrete pad) or as directed by the FSP.
This information will be recorded in the field notebook for future reference.

Following completion of sampling at a surface sample site, the sample site identification stake
will be replaced and remarked as needed. For subsurface soil borings, which are grouted, a
steel pin/spike will be placed "head up" in the center of the grout in addition to placing the
sample site identification stake next to the abandoned soil boring. Prior to leaving the
sampling site, a photograph should be taken which would allow some sort of sample site
reconstruction if necessary (i.e., have identifiable permanent features as part of the
photograph). All photography on base shall be done in accordance with direction and security
protocol as defined by the Base Environmental Management Flight.
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At the completion of the field activities, all sample site locations will be surveyed for
horizontal location and vertical elevation from a permanent monument based on the Cannon
AFB coordinate system by a New Mexico Registered Surveyor. At each site, all aboveground
and, where possible, underground physical features shall be either verified with previous
report mapping or determined as required. All aboveground physical features will be
located/verified to the nearest foot. Permanent control monuments shall be placed in
accessible locations within the limits of the work if existing permanent monuments are not
located within 1,000 feet of a site. One set of monuments is allowable for adjacent sites.
These monuments shall be set no closer than 500 feet to each other. Coordinates and
elevations shall be established to the closest 0.01-foot for each monument. The location,
identification, coordinates, and elevations of the wells and monuments shall be plotted on
maps with a scale large enough to show their location with reference to other structures at the
individual sites. A tabulated list of the monitoring wells and monuments, copies of all field
books, and all computation sheets shall be prepared and submitted to W-C and the USACE.
The tabulation shall consist of the designated number of the well or monument, the X and Y
coordinates, and all the required elevations.

5.3 DOCUMENTATION

Identification and a description of each sampling site will be recorded in the field notebook.
That information should include the following at a minimum:

o Sample site location identification
o Date of location installation
. Description of sample site location
o Type of sample site
o Description of installed marker
o Sample site location distance relative to/from permanent base landmark
. Location installer name
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Photographs will be taken of the sample site location and recorded in the field notebook.

Information concerning the photograph to accompany the above information is as follows:

o Roll number
o Photo number
° Photo direction
. Sampling site locations
. Points of intercept/scale in photograph
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2.0
PURPOSE AND SCOPE

The purpose of this document is to define the standard procedures for sample handling,
documentation, and analysis for the Cannon Air Force Base project. This Standard Operating
Procedure (SOP) serves as a supplement to the Quality Assurance Project Plan (QAPP) and
the Field Sampling Plan (FSP). This procedure is intended to be used together with the FSP
and other SOPs and is referenced in all SOPs that apply to sampling.
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
samples are handled, documented, and analyzed according to this procedure. The Project
Manager will designate qualified project staff to complete this procedure and the required

reviews.

The designated project staff are responsible for sample handling and documentation according
to this procedure. They report their progress and any problems, to the Task Leader or Project
Manager. Staff members are responsible for understanding the activities assigned to them and
the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
sample handling and tracking activities to assure that they are being completed according to
this procedure. The W-C Field Task Leader will be designated to assist in this process.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training
are documented.
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4.0
PROCEDURES FOR SAMPLE HANDLING,
DOCUMENTATION, AND ANALYSIS

4.1 SAMPLE LABELING

All sample labels should be filled out with waterproof ink and numbered. Soil samples
collected in stainless steel liners will be capped immediately following collection and a
completed label attached. For soil samples collected in jars and sample bottles for
groundwater analyses, sample labels should be completed and attached prior to sample
collection. A typical sample label is shown as Figure 1.

Labels may be partially completed prior to sample collection. The date, time, sampler’s
initials, and the sample identification number should not be completed until the time of
sample collection. At a minimum, each numbered label shall contain the following

information:

. Project/Facility (Cannon)

o Grab or composite sample

. Sampler’s company affiliation

. Date and time of sample collection
. Analyses required

. Preservation used

o Sampler’s initials

o Filtered (if applicable)
o MRD LIMS No. identified if sample is collected for USACE MRD Laboratory
o Sample identification (see below)

The sample designation system for all field analytical and quality assurance/quality control
(QA/QC) samples is a three letter and eleven digit/letter unique identification for each sample
(CANXXX-YYYY-ZZZZ). CANXXX is the facility identifier with CAN identifying Cannon
AFB and XXX identifying the specific SWMU. The next four digits/letters (YYYY)
identifies the specific sampled location. At Cannon AFB these include soil boring number,
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surface soil location number, or monitoring well number. All sample location numbers are
SWMU-specific with the first three numbers corresponding to the SWMU while the fourth
number or letter corresponds to the specific soil boring, surface soil, or monitoring well
location. The last four digits (ZZZZ) are the sample identifier. The first number corresponds
to the type of sample (i.e., 0 for soil (analytical), 2 for groundwater, 6 for soil MS/MSD, and
7 for water MS/MSD). The last 3 numbers correspond to the beginning depth of the sample
in feet BGS for all soil samples. The following is an example of an identification number:

Soil (Analytical)
SWMU#46 |
CAN 046 - 0461 - 0000

] ] I ]
Cannon SWMU# Boring #1 Approximate Depth of Top of Sample in Ft-BGS
AFB 46

Multiple soil samples could be collected from the same boring; multiple water samples could
be collected from the same monitoring well. The last three digits differentiate among these
multiple samples. The soil sample identifier will represent the beginning depth at which the
sample was collected. Groundwater samples from a given monitoring well may be numbered
sequentially.

All QA/QC samples will be identified at the location where they were collected, and assigned
a unique identification number following the same procedure above except for the last four
digit (ZZZZ) number. The first two numbers of the QA/QC sample identifier correspond to
a particular SWMU:

. 03 - SWMU No.3 - Oil/Water Separator

. 05 - SWMU No. 5 - Oil/Water Separator

o 16 - SWMU No. 16 - Oil/Water Separator

. 48 - SWMU No. 48A - Underground Storage Tank

. 49 - SWMU No. 48B - Aboveground Storage Tank

. 83 - SWMU No. 83 Sump-Site No. 120

o 18 - SWMU No. 108 - Explosive Ordnance Disposal (EOD) Training Area
o 31 - SWMU No. 31 AGE Maintenance Shop Pad

. 93 - SWMU No. 93 Building 5123 Oil/Water Separator

. 27 - SWMU No. 127 - Building 4095 Sand Trap
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. 55 - SWMU No. 55
. 77 - SWMU No. 77
° 97 - SWMU No. 97
. 13 - SWMU No. 103

Lead-Acid Battery Area
CE Storage Area
Landfill No. 25

Playa Lake

The third number corresponds to the type of QA/QC sample:

° 5 - Ambient Blank
. 6 - Field Duplicate
. 7 - Rinsate Blank

. 8 - Decon Water
. 9 - Trip Blank
o 0 - Missouri River Division Duplicate

The last number corresponds to the number of the particular QA/QC sample type. The only
QA/QC sample types which are not identified as above is the matrix spike/matrix spike
duplicate sample type. The samples which are chosen for MS/MSDs (MS/D for inorganics)
analyses are labeled in the field as MS/MSD samples and are noted as such on the Chain-of-
Custody forms. These samples are associated with a regular sample number as shown on
Page 7 of this SOP. The following is an example of an identification number for a QA/QC
Sample:

SWMU#46 SWMU #46
! ! First Field Duplicate Sample
. Lo
CAN 046 - 0461 - 4661
i |

! i
| ) | |

Cannon SWMU# Boring #1 Field Duplicate
AFB 46

42 SAMPLE HANDLING

This section discusses proper sample containers, preservatives, and handling and shipping

procedures. Tables 1 and 2 summarize the information contained in this section.
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4.2.1 Sampling Containers

Certified, commercially clean sample containers shall be obtained from the contract analytical
lab. If appropriate, the bottles shall be labeled by the lab to indicate the type of sample to
be collected. Required preservatives (with the exception of sodium thiosulfate) shall be
prepared and placed in the bottles for aqueous analyses at the laboratory prior to shipment to
the site.

4.2.2 Sample Preservation

All samples will be stored on ice in an insulated cooler immediately following sample
collection. Soil samples do not require additional preservation. As noted above, sample
containers for aqueous samples will be sent by the laboratory containing the appropriate
preservatives.

43 SAMPLE HANDLING AND SHIPPING

Sample containers will be placed in plastic storage bags (double bagged in zipper-lock bags)
and wrapped in protective packing material (if appropriate). Samples will then be placed in
a cooler with ice (double bagged using 1-gallon zipper-lock bags) for shipment to the
laboratory. Samples collected in glass containers will be placed on the bottom of the cooler,
and the ice will be placed on top of the jars. The drain on the cooler shall be taped shut.
The glass containers will be packed in foam liners and bubble packing or styrofoam peanuts
to ensure that no breakage occurs during shipment. Samples will be shipped by overnight
express carrier for delivery to the analytical laboratory and to the MRD laboratory. Custody
seals on the cooler will be covered with clear plastic tape.

A completed chain-of-custody form for each cooler will be placed in a zipper-lock bag and
taped to the inside of the cooler lid. Coolers will be wrapped with strapping tape at two
locations to secure lids. Numbered and signed custody seals shall be placed on the outside
of each cooler. In addition, "Fragile" labels and "This Side Up" labels shall be placed on the
outside of each cooler containing glass bottles. Put "This Side Up" labels on all four sides
and "Fragile" labels on at least two sides. Note that each cooler cannot exceed the weight
limit set by the shipper.
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4.3.1 Holding Times and Analyses

The holding time is specified as the maximum allowable time between sample collection and
analysis and/or extraction, based on the analyte of interest, stability factors, and preservation
methods. Samples should be sent by overnight courier service to the laboratory daily after
collection.

Chemical constituents which will be analyzed during the field investigation have been
identified by SWMU in the FSP.

44 SAMPLE DOCUMENTATION AND TRACKING

This section describes documentation required in the field notes, Daily Quality Control
Reports, and sample Chain-of-Custody requirements.

4.4.1 TField Notes

Documentation of observations and data acquired in the field will provide information on the
acquisition of samples and also provide a permanent record of field activities. The
observations and data will be recorded with waterproof ink in a permanently bound
weatherproof field book with consecutively numbered pages and, if applicable, on field
sampling data sheets.

The information in the field book will include the following as a minimum. Additional
information is included in the specific SOPs regarding the appropriate data sheets.

. Project name
. Location of sample
. Sampler’s signature
o Date and time of sample collection
. Sample identification numbers and sample depth (if applicable)
e Description of samples (matrix sampled), composite or grab sample
. Analysis to be performed
o Number and volume of samples
3M11\MM\3M 1 1MMSP. 12 /dal/jdg 09/28/95

Cannon AFB, New Mexico - SOP No. 12 -10- Rev. 2



. Description of QA/QC samples (if collected)

. Sample methods or reference to the appropriate SOP

. Sample handling, including filtration and preservation, as appropriate for
samples

. Field observations

. Results of any field measurements, such as depth to water, pH, temperature,

conductivity and chlorine test results
. Personnel present

Changes or deletions in the field book should be lined out with a single strike mark, initialed
and dated by person making change, and remain legible. Sufficient information should be
recorded to allow the sampling event to be reconstructed without relying on the collector’s
memory.

Each page of the field book will be signed by the person making the entry. Anyone making
entries in another person’s field book will sign and date those entries.

4.4.2 A-E Daily Quality Control Report

To supplement the information recorded in the field book, A-E daily quality control reports
(DQCRs) will also be maintained at every sampling location. An example of the DQCR is
shown as Figure 2. DQCRs will be maintained by members of the field sampling team and
cross-checked for completeness at the end of each day by the sampling team members and/or
Field Manager. They will be signed and dated by individuals making entries and initialed by
the reviewer upon completion. Copies of the DQCR will be forwarded to the Quality
Assurance Officer for review and submitted to the USACE Project Manager within 5 days
of completion of sampling. If there are any problems, the DQCR will be faxed to the
USACE Project Manager on the following morning.

4.4.3 Sample Chain-Of-Custody

During field sampling activities, traceability of the sample must be maintained from the time
the samples are collected until laboratory data are issued. Information on the custody,
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transfer, handling, and shipping of samples will be recorded on a Chain-of-Custody (COC)
form. An example COC form is shown as Figure 3.

The sample handler will be responsible for initiating and filling out the COC form. The COC
will be signed by the sampler when the sampler relinquishes the samples to anyone else. It
is not necessary for the shipping company to sign COC; however, the airbill shall be retained
by the sample handler for tracking purposes. A COC form will be completed for each set of

samples collected daily, and will contain the following information:

. Sampler’s signature and affiliation

. Project number

. Date and time of collection

. Sample identification number

. Sample type/matrix

. Grab or composite sample

o Preservative used

. Analyses requested

. Number of containers

. Signature of persons relinquishing custody, dates, and times
. Signature of persons accepting custody, dates, and times (laboratory)

. Method of shipment (i.e. Federal Express)

The person responsible for delivery of the samples to the shipping company will sign the
COC form, retain the last copy of the three-part COC form, document the method shipment,
and send the original and the second copy of the COC form with the sample (taped in a
ziploc bag to inner cooler lid). Upon receipt at the laboratory, the person receiving the
samples will sign the COC form and return the second copy to the Project manager. Copies
of the COC forms and all custody documentation will be received and kept in the central
files. The original COC forms will remain with the samples until final disposition of the
samples by the laboratory. The analytical laboratory will dispose of the samples in an
appropriate manner 60 to 90 days after data reporting. After sample disposal, a copy of the
original COC will be sent to the Project manager by the analytical laboratory to be
incorporated into the central files. Sample tracking will be done by using W-C’s Sample
Information Management System (SIMSII) as described in the Data Management Plan.
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Project Report No.
Project No. Date

FIGURE 2
Date

W-C DAILY QUALITY Day| s |M| T W TH| F |8
CONTROL REPORT

Weather Bright Clear Overcast | Rain { Snow
Sun
COE Project Manager Temp To 32 | 32-50 50-70 | 70-85 [ 85 up
Proq ect Wind Stll |Moderate |  High Report No.
Project No. o
Contract No Humidity Dry |Moderate| Humid

Subcontractors on Site:

Equipment on Site:

Visitors on Site:

W-C Personnel on Site;

Work Performed (including sampling):

DQCR.frm /dal Sheet of



Quality Control Activities (including field calibrations):

Health and Safety Levels and Activities:

Problems Encountered/Corrective Actions Taken:

Downtime/Standby:

Special Notes:

By Title
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2.0
PURPOSE AND SCOPE

This document defines the standard procedure for measuring water levels in wells at Cannon
Air Force Base (AFB). This Standard Operating Procedure (SOP) serves as a supplement to
the Quality Assurance Project Plan (QAPP) and the Field Sampling Plan (FSP). The well
locations and frequency of measurement are specified in the FSP. This procedure is intended
to be used together with the FSP and other SOPs. Applicable SOPs are listed below:

. SOP No. 1 - Decontamination

. SOP No. 2 - Slug Testing

. SOP No. 3 - Monitoring Well Development
. SOP No. 4 - Groundwater Sampling

. SOP No. 15 - Investigation-Derived Wastes
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3.0
WATER LEVEL MEASUREMENT PROCEDURE

3.1 EQUIPMENT LIST

The equipment necessary to measure water levels includes:

. Water level probe with 0.01-foot increments
] Oil-water interface probe

1 Organic vapor analyzer

. Two 5-gal buckets (with lids) or equivalent for decontamination
° Decontamination brushes

o Liquinox soap

. Deionized or distilled water

. Potable water

. Spray bottle

. Field data sheets

° Field notebook

° Appropriate health and safety equipment

3.2 MEASUREMENT PROCEDURE

Appropriate health and safety equipment, as described in the Health and Safety Plan (HSP)
should be worn during well opening, water level measurement, and decontamination. If
liquid-phase petroleum products are anticipated in the monitoring well, an oil-water interface
probe will be used instead of the electric water level indicator and the thickness of petroleum
products will be recorded. The following procedures will be completed when measuring

water levels:

o The water level probe shall be decontaminated prior to use in each monitoring

well. Decontamination procedures are discussed in SOP No. 1.
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. The well will be approached from upwind, the well cap unlocked and
removed, and the air quality monitored in the casing and breathing zone with
an OVA. Air quality measurements will be recorded in the field notebook.

° Observations regarding the condition of the well, including the well pad, and
surface or protective casing, will be documented in the field notebook.

. The static water level and the total well depth will be measured using an
electronic water level meter. The measuring point for all the wells shall be the
top of PVC or steel monitoring well casing. For standardization of
measurements, all well readings will be referenced to the north rim of the

monitoring well riser pipe or to a marked reference point on the casing rim.

J The static water level and the total depth of the well shall be measured with
the probe, recorded on the water level data sheet, and then immediately
rechecked before the probe is removed from the well.

° All columns of field data sheets shall be completed, including time of
measurement. An example water level data sheet is shown as Figure 1. If
measurements are taken over a several-day period, the date of each
measurement should be clearly indicated on the form. Section 3.4 describes
the required documentation.

. Care shall be taken to verify the readings during each water level measurement
period. Any significant changes in water level will be noted by comparing the

most recent measurement with past measurements.

° After any measurement is taken, the water level probe shall be decontaminated
as described in Section 3.3.
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3.3 DECONTAMINATION

The water level indicator must be decontaminated before use, between wells, and at the
conclusion of measurements. The probe will be decontaminated according to the procedure
for decontamination of sampling equipment described in SOP No. 1.

Probe decontamination will be completed at the wells. Wash and rinse water will be collected
and stored as defined in SOP No. 15.

3.4 DOCUMENTATION

The water level data sheet, shown as Figure 1, shall be completed during each measuring
event. Field data sheets will include date, time, well number, total well depth, water level,
static water elevation, and comments. A field notebook will also be kept during water level
measurement activities describing decontamination procedures, calibration procedures,
monitoring procedures, and other observations during water level measurement. Both the data
sheets and notebook shall be filled out using legible handwriting, and shall be signed and
dated by the person completing the page.

The measured depth to water, in feet below the measuring point, will be subtracted from the
measuring point elevation to determine the elevation of the static water level. The resulting
elevation shall be checked in the field to see that it is reasonable and that the subtraction was

performed correctly. If there is a discrepancy, the water level shall be measured again.
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4.0
CALIBRATION

The length of the water level measurement probe cord should be calibrated at least once per
month or more often as needed to ensure the desired accuracy during water level
measurement, slug testing, and groundwater sampling events. The calibration check consists
of laying out 100 feet of steel tape next to 100 feet of the probe cord. Note any measurement
discrepancies between the two at 1-foot intervals. The probe cord shall be rechecked if there

is a possibility that it was stretched or damaged during water level measurements.

The procedures followed during calibration and verification of equipment shall be documented
in the field notebook along with any calculations. If a correction is required, the probe will
be tagged to indicate the correction.
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2.0
PURPOSE AND SCOPE

This document defines the standard procedures for performing headspace analysis of soil and
water samples in the field at Cannon Air Force Base (AFB). This Standard Operating
Procedure (SOP) serves as a supplement to the Quality Assurance Project Plan (QAPP) and
the Field Sampling Plan (FSP), and gives the description of equipment and procedures for
field screening of soil and water samples. Samples locations and frequency of collection are
specified in FSP. This procedure is intended to be used together with the FSP and other
SOPs.

Applicable SOPs are listed below:
° SOP No. 4 - Groundwater Sampling

. SOP No. 7 - Subsurface Drilling and Sampling
. SOP No. 12 - Sample Handling, Documentation, and Tracking
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
headspace analysis is conducted according to this procedure. The Project Manager will
designate qualified project staff to complete this procedure.

The designated project staff are responsible for completing the headspace analysis process
according to this procedure. They report their progress, and any problems, to the Task
Leader or Project Manager. Staff members are responsible for understanding the activities

assigned to them and the quality assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
headspace analysis to assure that they are completed according to this procedure. Problems
related to headspace analysis are also the responsibility of the W-C Task Leader.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training

are documented.
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4.0
HEADSPACE ANALYSIS

41 EQUIPMENT LIST

The following equipment is required for headspace analysis:

. Clean glass sample containers

. Paper towels

o Aluminum foil

. Organic vapor analyzer equipped with a photoionization detector (PID) or

flame ionization detector (FID)
] Field book
. Waterproof and permanent marking pens
o Daily quality Control Report form (DQCR)

4.2  FIELD SCREENING PROCEDURES

A portion of each soil or water sample will be placed in the appropriate glass container. The
container should be filled approximately three-fourths full for water and one-half full for soil.
The mouth of the container will be covered with aluminum foil, tightly capped, and the
samples will be allowed to equilibrate for 30 minutes. Care must be taken in the selection
of soils with respect to consistency and sample placement in the container in order to achieve
comparability and consistency. The disposition of the sample in the container will be
recorded in the field logbook. All headspace material will be containerized as specified in
SOP No. 15 after analysis.

The sample headspace in the container shall be analyzed with an organic vapor analyzer by
removing the lid and inserting the instrument probe through the foil liner. Care must be taken
in the selection of appropriate foil, placement of the foil on the container, and removal of the
lid so as not to compromise the integrity of the seal. If the seal has been compromised, this
will be recorded appropriately or a new sample taken if possible.
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43 ORGANIC VAPOR ANALYZER SELECTION

The selection of the appropriate organic vapor analyzer equipped with either a PID or an FID
shall be based on contaminants of concern and/or ambient conditions at the respective site.
The lamp selected for the PID, where applicable, will be based on the relative ionization
potentials of the expected volatile contaminants. The selected instrument and rationale for
use will be recorded on the DQCR and in the field logbook.

4.4 CALIBRATION

The instrument(s) selected for use in accordance with data quality objectives and site
requirements shall be calibrated according to the manufacturers recommendations and
specifications. These procedures will be attached to this SOP where applicable.

45 DOCUMENTATION

All procedures and field conditions shall be recorded on the DQCR and in the field logbook.
The record shall include a description of the material being screened as well as site conditions
such as humidity and the equilibration time and temperature. The headspace screening results
shall be recorded on the HTW boring log.
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2.0
PURPOSE AND SCOPE

This document defines the standard procedures for handling and final disposition of
Investigation-Derived Wastes (IDW) at Cannon Air Force Base (AFB). This Standard
Operating Procedure (SOP) serves as a supplement to the Quality Assurance Project Plan
(QAPP) and the Field Sampling Plan (FSP).

Applicable SOPs are listed below:

d SOP No. 1 - Decontamination

. SOP No. 2 - Slug Testing

. SOP No. 3 - Monitoring Well Development

. SOP No. 4 - Groundwater Sampling

. SOP No. 7 - Subsurface Drilling and Sampling

° SOP No. 13 - Water Level Measurement
. SOP No. 14 - Headspace Analysis

3M11\MM3M11MMSP.15 /ceeljdg 918/95
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
management of investigation-derived waste (IDW) is conducted according to this procedure.
The Project Manager will designate qualified project staff to complete this procedure.

The designated project staff are responsible for handling IDW according to this procedure.
They report their progress, and any problems, to the Task Leader or Project Manager. Staff
members are responsible for understanding the activities assigned to them and the quality
assurance requirements associated with the activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
IDW activities to assure that they are completed according to this procedure. Problems
related to equipment decontamination are also the responsibility of the W-C Task Leader.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training

are documented.

3M11\MM\3M11MMSP. 15 /ceefjdg 0128/95
Cannon AFB, New Mexico - SOP No. 15 -4- Rev. 2



4.0
INVESTIGATION DERIVED WASTES

The fieldwork planned at Cannon AFB during the RCRA Facility Investigation (RFI) will
produce investigation-derived wastes (IDW). These will consist of the soil from the drilling
of soil borings and headspace analysis, the well development/purge water from the monitoring
well, and the potable water used to decontaminate the drilling and sampling equipment and
personnel, and the used Personnel Protective Equipment (PPE).
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5.0
SOIL CUTTINGS

The soil cuttings generated by the drilling and sampling of all soil borings and monitoring
wells will be placed into DOT rated 55-gallon drums. Mixing of the cuttings from several
borings is permissible in order to fill the drums as full as possible. However, only cuttings
from individual SWMUs can be mixed, and the splitting of cuttings from one boring into
several drums should be avoided. The drums will be sealed and labeled with permanent
markings indicating the SWMU number, the boring(s) number, the matrix, date, drum ID
number, geologist’s initials, and the base contact, including phone number. If cuttings from
an individual boring must be split, the depths of the cuttings will also be included on the
drums. The drums will then be moved to a temporary storage facility designated by Cannon
AFB and placed on wooden pallets. Drums from individual SWMUs will be segregated from
each other as much as possible. Composite samples from the drums will be collected and
analyzed and will be used in conjunction with specific sample data to profile the IDW. IDW
will be categorized as either nonhazardous and disposed of on site, nonhazardous and disposed
of off site, or hazardous. It has been assumed that all IDW will fall in the first two
categories. W-C will complete and submit all appropriate paperwork and will arrange for the
disposal of all nonhazardous IDW. If the soil is hazardous, the appropriate method of
disposal will be discussed and agreed upon by Cannon AFB, USACE, and W-C personnel.
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6.0
DECONTAMINATION WATER

During the field activities, equipment used for the various sampling methods will be
decontaminated before and after use according to the procedures in SOP No. 1. This water
will be containerized and placed into a DOT-rated drum and transported to the temporary
storage facility.

It is anticipated that this decontamination water will not have any significant levels of
contaminants since it is originally potable water. A headspace analysis will be performed to
determine if any significant volatile organic compounds (VOCs) are present. Noncontam-
inated water will either be discharged onto the ground or into a wastewater lagoon on Cannon
AFB as directed by Cannon AFB and USACE personnel. If the decontamination water is not
acceptable, it will be characterized further to determine if it is necessary to ship to a licensed
hazardous waste facility.
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7.0
USED PERSONNEL PROTECTIVE EQUIPMENT

Any personnel protective equipment (i.e., gloves, duct tape, Tyvek, etc.) used during field
activities will be placed into 55-gallon drums, sealed, and labeled with the appropriate
information. No mixing of wastes will be allowed (i.e., soil with PPE trash). PPE from
individual SWMUs does not need to be segregated. If the drum is not full after the work has
been completed at one SWMU, PPE from the next SWMU may be placed into it.
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8.0
WELL DEVELOPMENT/PURGE WATER

Waste water generated by the well development/purging operations will be placed in
DOT-rated 55-gallon drums. The drums will be sealed and labeled with permanent markings
indicating the SWMU No., the monitoring well designation, the matrix, date, drum ID
number, geologist’s initials, and the base contact, including phone number. The drums will
be moved to a temporary storage facility designated by Cannon AFB. Composite samples
from the drums will be collected and analyzed and will be used in conjunction with specific
sampling data to determine whether or not the water is contaminated. Noncontaminated water
will either be discharged onto the ground or into a wastewater lagoon on Cannon AFB as
directed by Cannon AFB and USACE personnel. If the water is contaminated, the
appropriate method of disposal will be discussed and agreed upon by Cannon AFB, USACE,
and W-C personnel.
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2.0
INTRODUCTION

The purpose of this document is to define the standard procedure for detection of petroleum
hydrocarbons using immunoassay for the Cannon Air Force Base project. This Standard
Operating Procedure (SOP) serves as a supplement to the Quality Assurance Project Plan
(QAPP) and the Field Sampling Plan (FSP). This procedure is intended to be used with the
SAP and the other SOPs.

Total petroleum hydrocarbons will be analyzed for by SW-846 Immunoassay Method 4030.
Method 4030 is a procedure for screening soils to determine whether they contain petroleum
products. This method will be used to semi-quantitatively evaluate the presence of gasoline,
jet-A fuel, JP-4, diesel fuel No. 2, kerosene, fuel oil #2, fuel oil #6, and mineral spirits. The
method is useful in situations where other analytical methods (lab testing, etc.) are not
practical or effective and timely information is required. At CAFB, the method will be used
as a semi-quantitative screening method for the detection of residual petroleum components
in soil samples.

The overall objective of the sampling program is to obtain samples which accurately depict
the chemical, physical, and/or biological conditions at the sampling site. Extraneous
contaminant materials can be brought to a sampling location and/or introduced into the
medium of interest during the sampling program (e.g., by bailing or pumping of groundwater
with equipment previously contaminated at another sampling site). Trace quantities of these
materials can contaminate the sample and lead to false positive analytical results and,
ultimately, to an incorrect assessment of the conditions associated with the site.
Decontamination of sampling equipment (e.g., bailers, pumps, tubing, soil, and sediment
sampling equipment) and field support equipment (e.g., drill rigs, vehicles) is required at
Cannon Air Force Base to ensure that sampling cross-contamination is prevented, and that
on-site contaminants are not carried off site.
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3.0
RESPONSIBILITIES AND QUALIFICATIONS

The Woodward-Clyde (W-C) Cannon AFB Project Manager is responsible for assuring that
immunoassay testing is conducted according to this procedure. The Project Manager will
designate qualified project staff to complete this procedure.

The designated project staff are responsible for completing the equipment decontamination
process according to this procedure. They report their progress, and any problems, to the
Task Leader or Project Manager. Staff members are responsible for understanding the

activities assigned to them and the quality assurance requirements associated with the
activities.

The W-C Project QA/QC Officer or designee will be responsible for periodically reviewing
immunoassay testing activities to assure that they are completed according to this procedure.
Problems related to immunoassay testing are also the responsibility of the W-C Task Leader.

All personnel assigned to complete this procedure shall be qualified to perform the portions
of the procedure assigned to them. The Project Manager will make the appraisal of
qualifications and will document the qualifications in the project Quality Assurance files. The
Project Manager’s appraisal of qualifications will include a comparison of the requirements
of the job assignment with the relevant experience and training of the prospective assignee;
it will also include a determination whether future training is required, and, if required, by
what method. On-the-job training is an acceptable method, provided such training is received
from a person qualified to perform the trainee’s assignment and the results of that training
are documented.
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4.0
PROCEDURE

4.1 EQUIPMENT LIST

The following is an equipment list for conducting immunoassay detection tests.

. Spectrophotometer

. Ensys Petro risct test kit
. Permanent marking pen
. Paper towels

. Liquid waste container
° Disposable gloves

42 IMMUNOASSAY TEST PROCEDURES

The procedures which will be used to detect petroleum hydrocarbons in the soils using
immunoassay are as follows. These instructions were taken from and are also contained in
Ensy’s User’s Guide which is provided with the test kit. Reference that document for further
definition and illustrations:

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

1) Set up work station in accordance with the diagram found on the Ensys
instruction sheet.

2) Collect a split spoon sample of the soil material from the specified interval in
the boring.

3) Observe the soil material as described in Section 5.0 of SOP No. 8. Make
sure the soil type is adequately described on the boring log.
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PHASE ONE

Weigh Sample

4)

S)

6)

7

Open methanol crimp top vial and pour the entire contents into the extraction
jar. '

Press ON/MEMORY button on pan balance. Balance will beep and display.
0.0

Crush a portion of the sample, if cemented, with a hammer or crucible to
obtain a 10 g sample. Weigh out 10.0 g (£0.1 g) of pulverized sample. The
rest of the samples may be chosen for the 10 percent confirmation analysis.
Send 10 percent of the samples to be analyzed by 418.1 according to
procedures described in the FSP.

If balance turns off prior to completing weighing, use empty weight boat to
retare, then continue.

Extract Petroleum Hydrocarbons

8)

9)

10)

11)

Using wooden spatula, transfer 10 g of soil (or a quantity of soil appropriate
for the detection level required) from weight boat into extraction jar.

Recap extraction jar tightly and shake vigorously for one minute.
Allow to settle for one minute.

Repeat step 4 - 10 for each sample to be tested.
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Filter Sample

12)

13)

14)

15)

PHASE TWO

16)

17)

18)

19)

20)

21)

22)

Disassemble filtration plunger from filtration barrel.
Insert bulb pipette into top (liquid) layer in extraction jar and draw up sample.
Transfer a least 2 bulb capacity into filtration barrel. Do not use more than

one full bulb.

Press plunger firmly into barrel until adequate filtered sample is available
(Place on table and press if necessary).

Repeat steps 12 - 14 for each sample to be test.

Label the conjugate and antibody-coated tubes with a permanent marking pen.

Open dilution sample by slipping ampule cracker over top, and then breaking
top at scored neck.

Uncap enough blue buffer, conjugate and antibody-coated tubes for samples
and standards.

Empty a blue buffer tube into each conjugate tube.

Assemble new tip onto mechanical pipette.

Withdraw 60 ul. of sample from filter unit using mechanical pipette and
dispense below the liquid level in 15 ppm conjugate tube. Wipe mechanical
pipette tip.

Withdraw 60 L of filtered sample from the filter unit and dispense below the

liquid level in the 1,000 ppm dilution ampule. Shake (thoroughly mix the
contents with special care not to spill or splash) ampule for 5 seconds.
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23)

24)

Withdraw 60 pL of diluted sample from 1,000 ppm dilution ampule and
dispense below the liquid level in 1,000 ppm dilution ampule.

Withdraw pL from 1,000 ppm dilution ampule and dispense below the liquid
level in 1,000 ppm conjugate tube. Discard mechanical pipette tip.

Buffer Standards

25)  Assemble new tip onto mechanical pipette.
26)  Open PETRO standard ampule.
27)  Withdraw 60 uL of PETRO standard and dispense below the liquid level in
standard conjugate tube. Wipe mechanical pipette.
28)  Repeat step 27 for the second standard.
29)  Shake all conjugate tubes for 5 seconds.
PHASE THREE

This phase requires critical timing and care in handling the antibody-coated tubes.

30)  Set timer for exactly 10 minutes.

31)  Start timing and immediately pour solution from each conjugate tube into
appropriate antibody-coated tube.

32)  Shake carefully, taking care not to splash or spill, all tubes for 5 seconds.

33)  Let tubes stand for exactly 10 minutes.

34)  After the 10-minute incubation, empty antibody-coated tubes into liquid waste
container.
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35)

36)

Wash antibody-coated tubes vigorously and with force. Place nozzle just
above antibody-coated tube, squeeze bottle to fill each tube with a vigorous
stream, and empty into liquid waste container. (The wash solution is a
harmless, dilute solution of detergent. Do not hesitate to wash vigorously even
if the solution contacts gloved hands.) Wash by filling and emptying a total
of 4 times.

Tap antibody-coated tubes upside down on paper towels to remove excess
liquid. Residual foam in the tubes will not interfere with test results.

Color Development

37) Add 5 drops of Substrate A (yellow cap) to each antibody-coated tube.

38)  Set timer for exactly 2 minutes.

39)  Start timer and immediately add 5 drops of Substrate B (green cap) to each
antibody-coated tube.

40) Shake all tubes for 5 seconds. Solution will turn blue in some or all
antibody-coated tubes.

41)  Stop reaction at end of 2 minutes by adding 5 drops of Stop Solution (red
cap). Blue solution will turn yellow when Stop Solution is added.

PHASE FOUR

Select Darker Standard

42)  Wipe outside of antibody-coated tubes.
43)  Place both standard tubes in the photometer.
3MII\MM\3M11MMSP.16 /cee 9/28/95
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44)

45)

Switch tubes until the photometer reading is negative or zero. Record reading.
If reading is greater than 0.2 in magnitude (+ or -), results are outside of QC
limits. Retest the sample(s).

Remove and discard tube in right well. The tube in the left well is the darker
standard.

Interpret Results

4.3

46)

47)

48)

49)

Place 15 ppm tube in right well of photometer and record reading.

If photometer reading is negative or zero, petroleum hydrocarbons are present.
If photometer reading is positive, concentration of petroleumn hydrocarbons is
less than 15 ppm.

Place 1,000 ppm tube in right well of photometer and record reading shown
on display.

If photometer reading is negative or zero, petroleum hydrocarbons are present.
If photometer reading is positive, concentration of gasoline or petroleum fuel
is less than 1,000 ppm.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

In addition to following procedures recommended by the manufacturer, the level of QA/QC
proposed for the immunoassay-based field testing is consistent with the QA2 level of QA/QC
defined for the Superfund program by Ryti and Neptune (1991) and consists of the following

elements:
A. Sample Documentation - Each sample must be documented with the location,
depth, time, and date of collection.
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Cannon AFB, New Mexico - SOP No. 16 -10- Rev. 2



B. Field Analysis Documentation - Record raw data, including any calculations
and final results of field analysis for all samples screened (including all QC
samples).

C. Method Calibration - Standards will be obtained from the manufacturer and
analyzed in duplicate. The difference in optical density (OD, photometer
display) of the duplicate standards will be recorded. A valid test is indicated
when the magnitude of the displayed numbers absolute value is 0.20 or less.
Test runs resulting in a greater number will be repeated to ensure valid
conclusions. Standards will be analyzed at the beginning and end of each day
and at a rate of 1 in 20 during the testing period. Each analysis must include
two standards, with no more than a total of 12 antibody-coated tubes.

D. Method Blank - The method blank will consist of the extraction solvent
supplied by the manufacturer. This blank will be analyzed at a rate of at least
1 in 10 to evaluate cross-contamination and document baseline conditions.

E. Confirmation of Field Analysis - To confirm the quantitation of the analyte,
at least 10 percent of the samples will be sent off site and analyzed by EPA
Method 418.1.

F. Site-Specific Matrix Background Field Analysis - A sample of
uncontaminated material from the same matrix will be analyzed to evaluate
potential matrix effects.
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/ REMEDIATION SERVICES INCORPORATED

September 13, 1994 &P, 193¢

Closure Report: DACA45-94-B-0100

The completion of Project DACA45-94-B-0100 located at Cannon Air Force Bass,
Clovis, N.M. has been completed per the terms of the contract as defined by
the base Administrative Contracting Officer, Karen Durham-Aquilera.

The company, R.S.., submits the following attached pages per the contract
requirements for the closure report 3.10. -

Also we would like to note there were no recordable accidents on this
project.

John L. Inglehart
ident, R.S.I.

Enclosures

924 N.W. 60TH STREET 4629 S. HARVARD

OKLAHOMA CITY, OKLAHOMA 73118 TULSA, OKLAHOMA 74138
Phaone (405) 840-4434 Phone (918) 749-6393

Fax (405) 840-9373 Fax (918) 743-3981
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R.S.1. representatives reported to Cannon Air Force Base on 7/25/94 for meeting with the
Corps representatives to discuss project and tour of site.

Work was begun on 7/26/94 to pump out and clean OWS for demolition. OWS was
cleaned and broken up end of the day on 7/31/94. Samples taken, enclosures C & D.

On 8/1/94 stockpile dirt has to be placed onto 80 mil membrane plastic. Membrane
arrives 8/2/94 and soil is moved onto membrane. See enclosure |, page 11.

From 8/3 to 8/11/94 R.S.1. continues to remove suspect soil from site and stockpiles. The
site excavation has approached 60 feet long, 30 feet wide and 25 feet deep. Soil
samples taken, enclosure C, D & I.

On 8/11/94 the Corps insist that the walls of site be sloped to prevent cave in and that
an air monitor be brought on-site to monitor fumes within site hole. See enclosure |, page

14.

On 8/12/94 walls are sloped and on 8/13/94 an air monitor is made available. Also Corps
stops further hauling of contaminated soil from base, the Corps wants to get results of
lead content of soil before they release any further soil for hauling.

On 8/16/94 Lydick Engineering surveys site to figure amount of soil removed from hole.
Approximately 186 tons had been hauled off site by this time. Also on 8/16/94 the Corps
tells RSI to put all but the concrete from the OWS and related equipment that was

removed back into the hole. See enclosure H.
On 8/20/94 backfill and compaction started. See enclosure |, page 15.

On 8/25/94 small compactor is traded out for larger driveable one. On 8/25/94 through
8/27/94 and 8/31/94 through 9/2/94 and 9/7/94 through 9/9/94 backfill and compaction
was done. See enclosures |, page 17.

Project completed on 9/9/94 and RSI demobilized and left base. See enclosure |, pages
21 and 22.

4629 S. HARVARD

TULSA, OKLAHOMA 74135
Phone (918) 749-6103

Fax (918) 743-39K1

OXEN W a0 TH STREET

OKEAHOMA CITY, OKLAHOMA 73118
Phone (305) R40- 44 34

Iax 103y R 10 973
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The condition of the OWS/UST: concrete walls appeared not sealed nor attached to
concrete floor.

Soil on the ground surface appeared clean. After removing surface soil (6" - 1 1t.) soll
appeared contaminated.

No: vapor monitoring performed.

Site was excavated, soil stockpiled on 80 mil membrane, and approximately 186.28 tons
of contaminated soll was taken off site for disposal. See attachments E & F.

Soll samples were from stockpiles.

Times, dates and preservation methods of sail samples; see altached lab results.
Attachments C & D.

Backfill of site was done per contract requirements. Both off site soil and site soil were
mixed to fill,

No ground water was encountered,

See enclosures C & D for analysis report.

See enclosures C, D, E, and F for reports.

Samples taken by R.S.I. Samples shipped U.P.S.. See enclosures C, D, E and F.
Corps of Engineers directed that site soll be placed back Into site excavation.
See enclosed site survey print.

See enclosed photographs pages 1 - 22,




i L . .
¢ ’ *
-2




Report To: Ay 4a \MG-LWT.

Company: R, s
Address’ 24 Nw. é.o"l'"ﬂ

| City,StateZip: OKC. ok 73! i%
_— ‘Phone‘ WFRX. @4093'23
- Project Name: (A ARSI (-\\— =]
o | Pt Locaton KMAQI/ Yged

Date Due: Plush: 0%  £0% 100% . Samﬁ]ed By:

Client Sample ID# & ' | Matrix

In the event that Anachem determines t.hat a sample is
hazardous, client agrees to:~ -
' Pay For Sample Disposal
Accept Returned Sample _ -

Rema;ks:

Anachem Submission #: ql/o —7' )ﬂ ?ﬁ/
'}
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“ANACHEM INC.

8 Prestige Circle, Suite 104 » Allen, Texas 75002
214/727-9003 « FAX # 214/727-9686 « 1-800-966-1186

Customer Name: Remediation Services, Inc.
Date Received: July 28, 1994 at 09:09:02
Date Reported: August 15, 1994
Submission #: 9407000344
Project: CANNON AFB OIL/WATER SEP. REMOVAL

SAMPLES The submission consisted of 1 sample with sample
1.D. shown in the attached data table.

TESTS  The sample listed in the attached result pages was analyzed for:
* ALUMINUM/AI (EPA 6010)
* ANTIMONY/Sb (EPA 6010)
* ARSENIC/As HYDRIDE (EPA 7061)
* BARIUM/Ba (EPA 6010)
* BERYLLIUM/Be (EPA 6010)
* CADMIUM/Cd (EPA 6010)
* CALCIUM/Ca (EPA 6010)
* CHROMIUM/Cr (EPA 6010)
* COBALT/Co (EPA 6010)
* COPPER/Cu (EPA 6010)
* HYDRIDE DIGESTION
* TRON/Fe (EPA 6010)
* LEAD/Pb (EPA 6010)
* MAGNESIUM/Mg (EPA 6010)
* MANGANESE/Mn (EPA 6010)
* MERCURY DIGESTION (EPA 7470)
* MERCURY/Hg BY COLD VAPOR (EPA 7471)
* MICROWAYVE DIGESTION (EPA 3015)
* NICKEL/Ni (EPA 6010)
* POTASSIUM/K (EPA 6010)

D . I 'l I (] Q E B I . :
2-John Inglehart of Remediation Services, Inc.

Ph. 405-840-4434 Fax 405-840-9373 | Respectfully Submitted,
Anachem,Inc.

C Sl i,

C.E. Newton, Ph.D.
Chemist

Submissign #: 9407000344 lims

NOTE: Submitted material will be retained for 60 days unless notified or consumed in analysis.
Aaterial determined to be hazardous will be returned or a $20 disposal fee will be assessed. Qur letters

= and reports are for the exclusive use of the client to whom they are addressed. The use of our name

must receive our prior written approval. Our letters and reports apply to the sample tested and/or
inspected, and are not necessarily indicative of the qualitites of apparently identical or similar materials.

0 Page__ / of




 ANACHEM INC.

8 Prestige Circle, Suite 104 « Allen, Texas 75002
214/727-9003 « FAX # 214/727-9686 « 1-800-966-1186

Customer Name: Remediation Services, Inc.
Date Received: July 28, 1994 at 09:09:02
Date Reported: August 15, 1994
Submission #: 9407000344
Project: CANNON AFB OIL/WATER SEP. REMOVAL

* SELENTIUM/Se HYDRIDE (EPA 7741)

* SEMI-VOLATILES (EPA 8270)

* SILVER/Ag (EPA 6010)

* SODIUM/Na (EPA 6010)

* THALLIUM/T1 (EPA 6010)

* TPH DIESEL-RANGE (MODIFIED 8015)
* VANADIUM/V (EPA 6010)

* VOLATILES (EPA 8260)

* ZINC/Zn (EPA 6010)

. 2-John Inglehart of Remediation Services, Inc. - .
Ph. 405-840-4434 Fax 405-840-9373 Respectfully Submitted,

Anachem,Inc.

Submissiqn #: 9407000344 lims

C.E. Newton, Ph.D.
Chemist

NOTE: Submitted material will be retained for 60 days unless notified or consumed in analysis.
faterial determined to be hazardous will be returned or a $20 disposal fee will be assessed. Our letters
.. and reports are for the exclusive use of the client to whom they are addressed. The use of our name
must receive our prior written apglroval. Our letters and reports apply to the sample tested and/or
inspected, and are not necessarily indicative of the qualitites of apparently identical or similar materials.
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Client Name: . Remediation Services, Inc.

Submission #: 9407000344

Project Name: CANNON AFB OIL/WATER SEP. REMOVAL
Report Date: 08/15/94

i Sample #: 1CAFBWO

e atory ID #: 34483 Matrix:  Liquid
sample Container: VOA Vial,2xLiter Amber,500ml Plastic
Sampling Location: PUMPABLE LIQUID SAMPLES
Sampling Date : 07/26/94

Temperature (Celcius):4

ALUMINUM AL (EPA 6010)
Analyte

; Resultstmg/D MD.L, PQ.L.
Aluminum 20 0.107 1.07
ANTIMONY/Sb (EPA 6010)

Amnalyte Results(me/D MD.L. PQ.L.
Antimony <0.246 0.0246 0.246
A\RSENIC/As HYDRIDE (EPA 7061)
Analvte Results(mg/D) MD.L, PQ.L.
Arsenic <0.012 0.0012 0.012
ZARIUM /Ba (EPA 6010)
Analyte Results(mg/D MD.L. PO.L.
' <0.45 0.045 0.45
SERYLLIUM/Be (EPA 6010)
Analvte Results(mg/D MD.L. PQL.
3eryllium <0.011 0.0011 0.011
'IADlz‘l,gW /Cd (EPA 6010)
%% um 0.05 0.0014 0.014
S
_IXCIUM | Ca (EPA 6010) _
\nalyte Results(me/l
Jaleium 715 0.001
HROMIUM /Cr (EPA 6010)
\nalvte Results(mg/) MD.L, PQL.
Shromium <0.146 0.0146 0.146
JOBALT/Co (EPA 6010) i '
)%t <0.02§ 0.0028 0.028
’OPPER/Cu (EPA 6010) ) | |
\nalvte Results(meg/D MD.L. . PQL.
Sopper , <0.046 0.0046 0.046
TYDRIDE DIGESTION
Jate of Hydride Digestion:8/3/94
RON/Fe (EPA 6010)
e Results(mg/M MD.L.
ron 34.5 0.013 0.13
JEAD/Pb (EPA 6010)
\nalvte Besults(me/D M.D.L. PQL.
ead <0.424 0.0424 0.424
4 “SIUM/Mg (EPA 6010)
S : Besults(mg/D i
“gnesium 12.4 0.030
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Client Name: Remediation Services, Inc.
Submission #:° 9407000344

Project Name: CANNON AFB OIL/WATER SEP. REMOVAL

Report Date: 08/15/94

L
ganese

MERCURY DIGESTION (EPA 7470)
Date of Mercury Digestion:07/28/94

MERCURY/Hg BY COLD VAPOR (EPA 7471)
Analyte =

Mercury

NICKEL/Ni (EPA 6010)
Nickel

POTASSIUM /K (EPA 6010)
Analvte
Potassium

SELENIUM/Se HYDRIDE (EPA 7741)

Selenium

SEMI-VOLATILES (EPA 8270)

Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene

1,4-D%chlorobenzene
n Alcohol
W -hlorobenzene

g-Methylphenol
3is(2-Chloroisopropyl) ether
i—Methylpheno?
N-Nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene
{sophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
nis (2-Chloroethoxy) methane
2,4—Dichlorophen§xr .
1,2,4-Trichlorobenzene
Naphthalene
{-Chloroaniline
Hexachlorobutadiene
1-Chloro-3-methylphenol
2-Methylnaphthalene
Hemch{orocyclopentadjene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Z-CIhloronaph alene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
2,4-Dinitrophenol
L phenol
T ofuran
~Jinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

"TANESE/Mn (EPA 6010)

0.545

<0.003

<0.049

22.3

<0.010

<7.02
<8.37
<4.07
<7.20
<7.19
<7.90
<8.36
<4.38
<11.2
<6.72
<8.51
<5.15
<8.64
<10.2
<6.63

<13.1

<214
<5.85
<5.86

<5.02 -

<1.71
<6.35
<4.89
<5.81
<8.11
<8.93
<12.3
<10.1
<9.26
<4.84
<9.82
<8.57
<6.95
<7.46
<l4.4
<5.42
<18.2
<5.19
<2.60
<11.6
<6.45

MD.L.
0.0004

M.D.L.
0.0003

0.702
0.837
0.407
0.720
0.719
0.790
0.836
0.438
1.12
0.672
0.851
0.515
0.864
1.02

. 0.663

1.31
2.14
0.585
0.586
0.502

0.771 -

0.635
0.489
0.581
0.811
0.893
1.23
1.01
0.926
0.484
0.982
0.857
0.695
0.746
1.44
0.542
1.82
0.519
0.260
1.16
0.645

PQ.L.
0.004

PQ.L.
0.003

PQ.L.
0.049

PQ.L.
0.010
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Client Name: Remediation Services, Inc.

Submission #:° 9407000344

Project Name: CANNON AFB OIL/WATER SEP. REMOVAL

Report Date: 08/15/94

T-VOLATILES (EPA 8270)

: _roaniline
,,%Dinitro-zmethylphenol

N-Nitrosodiphenylamine (1)

4-Bromophenyl-phenylether

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene
_Di-n-butylphthalate

Fluoranthene

Benzidine

gyrerll;e Iphthal

utylbenzylp ate

3,3’-Dichl?;obenzidine

Benzo (a) anthracene

Chrysene

bis (2-Ethylhexyl) phthalate

Di-n-octylphthalate

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (a) pyrene

Indeno (1,2,3-cd) pyrene

Benzo (g,h,i) perylene

N-Nitrosodimethylamine

3-Nitroaniline

1,2-Diphenylhydrazine (as Azobenzene)

Dibenz (a,h) anthracene

Aniline

Carbazole

— /R/Ag (EPA 6010)

wilver

SODIUM/Na (EPA 6010)
Analyte
Sodium

THALLIUM/TI (EPA 6010)

Thallium

TPH DIESEL-RANGE (MODIFIED 8015)

Diesel-Range Petroleum Hydrocarbons

This sample eluted in the diesel range but also
shows components that do not fit the diesel pattern.

VANADIUM |V (EPA 6010)
Vanadium

VOLATILES (EPA 8260)
Analyte

Acetone ’
Benzene

Bromobenzene
Bromochloromethane
Bromoform

2 none(MEK)

Senzene (total)
"—pon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane

<12.1 1.21 12.1
<8.12 0.812 8.12
<8.24 0.824 8.24
<9.87 0.987 9.87
<9.10 0.910 9.10
<22.8 2.28 22.8
<8.46 0.846 8.46
<5.22 0.522 5.22
<10.3 1.03 10.3
<16.8 1.68 16.8
<19.6 1.96 19.6
<6.57 0.657 6.57
<8.52 0.852 8.52
<9.73 0.973 9.73
<6.07 0.607 6.07
<4.90 0.490 4.90
<6.53 0.653 6.53
<11.8 1.18 11.8
<17.7 1.77 17.7
<7.98 0.798 7.98
<114 1.14 11.4
<6.82 0.682 6.82
<6.81 0.681 6.81
<17.3 1.73 17.3
<6.83 0.683 6.83
<5.18 0.518 5.18
<15.8 1.58 15.8
<27.4 2.74 27.4
<8.42 0.842 8.42
MD.L, PQ.L.
<0.120 . - T0.0120 . 0.120
Det.Limi
143 , 0.001
- MDL,
<0.56 ~ 770.056 0.56
Det Limi
590 1.0
M.D.L.
<0.037 0.0037  0.037
Results(ug/l) M.D.L.
<5.70 0.570 5.70
9.2 0.396 3.96
<4.81 : 0.481 4.81
<11.43 1.43 11,43
<6.90 0.690 6.90
<11.49 1.49 11.49
230 0.477 4.77
<4.61 0.461 4.61
<2.82 0.282 2.82
<4.02 0.402 4.02
<4.25 0.425 4.25
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Client Name: Remediation Services, Inc.

Submission #: 9407000344

Project Name: CANNON AFB OIL/WATER SEP. REMOVAL
Report Date: 08/15/94

_ "BEATILES (EPA 8260)
Chloroethane <6.76
Chloroform <8.19
Chlorotoluenes (Total) <3.56
1,2-Dibromo-3-chloropropane <3.59
1,2-Dibromoethane <2.59
Dichlorodifluoromethane <8.02
Dibromomethane <3.25
Dichlorobromomethane <2.34
1,1-Dichloroethane <7.02
1,2-Dichloroethane <4.81
cis-1,2-Dichloroethene <5.54
trans-1,2-Dichloroethene <4.,72
1,1-Dichloroethene <5.27
1,2-Dichloropropane <4.57
cis-1,3-Dichloropropene <4.12
trans-1,3-Dichloropropene <3.94
2,2-Dic},110ropropane <4.60
1,1-Dichloropropene : <4.93
Ethylbenzene : 140
2-Hexanone <3.88
Isopropyl Benzene <1.96
p-Isopropyl toluene <3.75
Methyl Bromide : <6.02
Methyl Chloride <5.04
4-Methyl-2-Pentanone <3.11
Methylene Chloride , <11.6
n-ProPyl benzene 25
Trirhlorofluoromethane <6.37
T yrobenzenes (total) <11.31
Ye.1e <3.10
-:1,2,2-Tetrachloroethane ] <3.54
Tetrachloroethene <2.48
Toluene 72
1,1,1-Trichloroethane <4.59
1,1,2-Trichloroethane : <3.73
1,2,3-Trichloropropane : <4.05
Trichloroethene <4.5
Trimethylbenzenes (total) 500
1,1,1,2-Tetrachloroethane - <3.85 -
Vinyl Acetate : i <4.52
Vinyl Chloride <6.61
Xylene (Total) 330
ZINF/Zn (EPA 6010) |
Analyte ‘ Results(mg/h)
Zinc 3.1

0.676
0.819
0.356
0.359
0.259
0.802
0.325
0.234
0.702
0.481
0.554
0.472
0.527
0.457
0.412
0.394
0.460
0.493
0.469
0.388
0.196
0.375
0.602
0.504
0.311
1.16
0.241
0.637
1.31
0.310
0.354
0.248
0.253
0.4569
0.373
0.405
0.454

- 0.311

0.385
0.452
0.661
0.421

M.D.L.
0.0031
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Report To: Remediation Service, Inc.
Project: Cannon AFB Oil/Water Sep. Removal
Lab Number: 9407000344

Page 7 of £_
VOLATILE ORGANICS QUALITY CONTROL DATA SHEET
SAMPLE LOG # >34483 DUPLICATE A: Chlorobenzene-d5
SPIKE AMT: 50 ppb
" METHOD #: 8260 DUPLICATE B: 1,4-Difluorobenzene
SPIKE AMT: 50 ppb
ANALYST: James Lynch VALUE #1: 96.6 96.1
DATE ANALYZED: 7/29/94 VALUE #2: 93.9 90.8
SPIKED SAMPLE #8S: >210Z1 % VARIANCE: 2.8 5.5
>210Z2

CONCENTRATION UNITS: ug/l

SEMIVOLATILE ORGANICS QUALITY CONTROL DATA SHEET

SAMPLE LOG # >’4483 DUPLICATE A: Naphthalene-d8
SPIKE AMT: 100 ppb

METHOD #: 8270 DUPLICATE B: Terphenyl-d14

_ SPIKE AMT: 100 ppb
ANALYST: James Lynch VALUE #1: 94.2 79.6
DATE ANALYZED: 8/4/94 VALUE #2: 95.6 82.9
SPIKED SAMPLE #S: >215LC % VARIANCE: 1.5 4.0

>215LD -

CONCENTRATION UNITS: ug/l

QUALITY CONTROL DATA
- DIESEL-RANGE TPH results are reported in parts per million (ppm)
in liquid. : .
Value 1 Value 2 % Var.
TPH: ‘ 92.8 90.1 2.9
CONCENTRATION UNITS: TPH - ppm (mg/l)
_ DETECTION LIMITS: D.R. TPH - 1.0
ANALYST ANALYTE DATE EXTRACTED DATE ANALYZED

Eileen Allen D.R. TPH 7/29/94 8/02/94



%gport To: Remediation Services, Inc.
" 2ct: Cannon AFB Oil/Water Sep. Removal
) Number: 9407000344

Page J of J
QUALITY CONTROL DATA
DATE SPIKE STAND. COEFF. OF

ANALYTE ANALYZED VOL DEV. VAR % REC1/% REC2%
Aluminum 8/9/94 5 0.003 0.1 99 99
Antimony 8/9/94 1.00 0.081 9.3 80 96
Arsenic 8/10/94 0.03 0.001 3.1 111 105
Barium 7/29/94 1 0.025 3.1 84 79
Beryllium 8/9/94 1.00 0.059 7.1 78 90
Cadmium 7/29/94 1 0.015 1.6 94 91
Chromium 7/29/94 1 0.019 2.1 92 82
Cobalt 8/9/94 1.00 0.063 7.6 77 90
Copper 7/29/94 1 0.022 2.4 90 94
Lead 7/29/94 1 0.056 6.2 96 - 85
Manganese 8/9/94 1.00 0.005 0.5 106 105
Mercury 7/28/94 - 0.276 6.8 98 108
Nickel 7/29/94 1 0 0 110 110
Selenium 8/10/94 0.03 0.001 3.4 103 96
Slar 7/29/94 1 0.020 2.6 81 77
., lum 8/9/94 1.00 0.065 7.2 84 97
Vanadium 8/9/94 1.00 0.060 6.7 83 95
Zinc 7/29/94 1 0.010 0.9 114 116

Standard Deviation = (x1-x2)/1.414
Coefficient of Variability % = (S.D/Avg.) X 100
Recovery % = [(spiked-unspiked)/expected] X 100



Chain Of Custody/Order Form

. of __

Page
Anachem,Inc. 8 Prestige Circle, Suite 104, Allen,Tx 75002 Phone: 214-727-9003 Fax: 214-727-9686
Report To: QC""’ e 0,4[4. N seﬁ/,ccvs _‘DC Bill To: Analysiz:_ n
Compaay Purchase Order #: [\‘\ Jl .
Address: qalf N, s 40ﬂ‘ S'f'fé’Q-f- Address: 1 \b' % §
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hazardous, client agrees to:
Pay For Sample Disposal

In the event that Anachem determines that a sample is

Accept Returned Sample

Remarks:

Anachem Submission #:

790865
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= AN ANACHEM INC.

8 Prestige Circle, Suite 104 « Allen, Texas 75002
214/727-9003 « FAX # 214/727-9686 » 1-800-966-1186

Customer Name: Remediation Services, Inc.
Date Received:  August 5, 1994 at 09:05:37
Date Reported:  August 8, 1994
Submission #: 9408000065 '
Project: OIL CONTAMINATED STOCKPILE

SAMPLE?S: The submission consisted of 2 samples with sample
1.D.’s shown in the attached data tables.

TESTS: The samples were analyzed for:
* BTEX (MOD 8020)
* LEAD/Pb (EPA 6010)
* MICROWAVE DIGESTION (EPA 3015)
* TPH DIESEL-RANGE (MODIFIED 8015)

RESULTS: See attached data table for results.

Distribution Of Reports: Respectfully Submitted,
2-Remediation Services, Inc. Anachem,Inc.
Attn:John Inglehart ﬁ

Ph. 405-840-4434 Fax 405-840-9373

James D. Lynch, Ph
Chemist

<

C.E. Newton, Ph.D.
Chemist

LAB NUMBER: 9408000065 lims

‘“wr NOTE: Submitted material will be retained for 60 days unless notified or consumed in analysis.
Material determined to be hazardous will be returned or a $20 disposal fee will be assessed. Qur letters
and reports are for the exclusive use of the client to whom they are addressed. The use of our name
must receive our prior written apgroval. Our letters and reports apply to the sample tested and/or
inspected, and are not necessarily indicative of the qualitites of apparently identical or similar materials.
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Client Name: Remediation Services, Inc.
Submission# : 9408000065

Project Name: OIL CONTAMINATED STOCKPILE

W" st Date: 08/08/94
e

Laboratory ID #:
Sample Container:
Sampling Location:
Sampling Date : 08/03/94
Temperature (Celcius):4

34845 Matrix:

BTEX (MOD 8020)
Analyvte

Benzene

Toluene

Ethyl Benzene
Xylenes

LEAD/Pb (EPA 6010)
Analyte
Lead

TPH DIESEL-RANGE (MODIFIED 8015)

Diesel-Range Petroleum Hydrocarbons
Oil-range TPH 76 mgkg

Laboratory 90 #: 34846 Matrix:

Sample Container:
Sampling Location.:
Sampling Date : 08/04/94
T ~ature (Celcius):4

L TEX (MOD 8020)
Analvte

Benzene

Toluene

Ethyl Benzene
Xylenes

LEAD /Pb (EPA 6010)
Analvte
Lead

KH] DIESEL-RANGE (MODIFIED 8015)
Analyte
Diesel-Range Petroleum Hydrocarbons

No evidence of 0il was found in this sample.

Soil

Soil

2x40z EPA Approved Glass Jar\Black lid
OIL CONTAMINATED STOCKPILE

<0.396
<0.253
<0.469
<0.421

<21.2

17

2x4o0z EPA Approved Glass Jar\Black & Green lid
OIL CONTAMINATED STOCKPILE

lts(m

<0.396
<0.253
<0.469
<0.421

<21.2

1
110

MD.L. PQ.L.
0.0396 0.396
0.0253 0.253
0.0469 0.469
0.0421 0.421

MD.L, PQ.L

2,12 21.2
Det. Limi
5.0
0.0396 0.396
0.0253 0.253
0.0469 0.469
0.0421 0.421
MD.L, PQ.L
2.12 21.2
5.0

Voo
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. Report To: Remediation Services, Inc.
%  Project: Oil Contaminated Stockpile
Lab Number: 9408000065
Page .5 of 3

QUALITY CONTROL DATA

DIESEL-RANGE TPH and BTEX results are reported in parts per

million (ppm) in solid.

Value 1 Value 2 % Var.
DIESEL FUEL: 87.1 95.6 8.9
BTEX: 19.7 19.9 1.0
CONCENTRATION UNITS: BTEX - ppm TPH - ppm
DETECTION LIMITS: BTEX - 0.5 D.R.TPH - 5.0
ANALYST ANALYTE DATE EXTRACTED DATE ANALYZED
James Lynch BTEX 8/05/94 8/05/94
Anthony Taylor TPH 8/05/94 8/05/94
QUALITY CONTROL DATA
DATE SPIKE STAND. COEFF. OF
ANALYTE ANALYZED VOL DEV. VAR % REC1/%
Lead 8/5/94 250 7.5 3.2 99

Standard Deviation = (x1-x2)/1.414
Coefficient of Variability % = (S.D/Avg.) X 100
Recovery % = [(spiked-unspiked)/expected] X 100

REC2%

106
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VOLUME OF MATERIAL { ] BBLS:

LI ' (505) 393-1079

) CONTROLLED RECOVERY INC. .
P.O. BOX 369 - HOBBS, NEW MEXICO 88241

LEASE OPERATOR/COMPANY (_' /4 /‘C &

_LEASE NAME: "~ ' lovs g.

 TRANSPORTER COMPANY: / ’)/1( 71&

TIME: - S'(XD :A@i:.

DATE Q [ & y [vemcieno: S 2 DRIVER No.:

TYPE OF MATERIAL . 1
'[ 1 PRODUGTION WATER  © [ | DRILLING FLUIDS [ ] COMPLETION FLUDS .
(] TANK BOTTOMS © [ ) CONTAMINATED SOIL [ }C-17Nos __ o

i
i

THER MATERIAL R
ESCRIPTION: L/S? Zwar(/ gl T

',At‘.-.Az_‘\

"

thal no additional m nfer!als were added to this load, and that the m

[ ___x vaz ;4/:;

: . ! 1 - THIS WILL CERTIFY that the above Transporter loaded the material represenled by this Transporter:
' i Slatemenl atthe’ above described location, and that it was tendered by the above described shipper. This wilt cemly )

aterial was delivered wﬂhoul incident.

;, DRIVEH B }j/ 1_%/,.. i AN . L
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FACILITV REPRESENTAT!VE _(b N\ & g ;
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N P . . SO
i Whne i CR! o ‘ " Canary - CRI Accounting Pink « CRI Accounting Gold - Transporter N
925251, l, HE . S Co ) : L
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i S & . . CONTROLLED RECOVERY INGC. °
= CONTROLLED RECOVERY ING. ST T T5.0.B0X 369 - HOBBS, NEW MEXICO ae:

Sl .7 'P.0.BOX 368" 7~HOBBS, NEW MEXICO 88241 RS \ - T (505) 393-1079

— :’2}57;393 105759 — S YR 4 7\ gase operaTorcompany: /6’% é
i:zi S:EEATOR,{??:FANY = S T r wsenane: . C oo g

S —— ,—‘/ T _._.TBANSPORTER COMPANY: __ 7;4/0 lrive

TRANSPORTER COMPANY: " . TIME: 5- /O M@ = S oATE: ? / / C? y ]vemas No.- 3 YA R
DATE: 8 s 4 )l ) l VEHICLENo.: £ 9 {DRIVER No.: TYPE OF MATERIAL

_ TYPE OF MATERIAL _ 1 PRODUCTION WATER [ ] DRILLING FLUIDS

Cr PRODUCﬂOM' ATER [ -} CONTAMINATED SOIL -

[ '] TANK BOTTOMS £
~-£ ] OTHER MATERIAL =
DESCRIPTION: ™ =

r— — _"56 ; AR :‘L";'_VOLUMEOFMATERIAL' { ]8BLS. : [N YARD J’l. Z o] ﬁ?ﬁt‘*
VOLUME OF MATERIAL- . » )b SR B 4
L[ 18Bs._____ ] YARDJ(‘I 10 r ] R . Soortes s THIS w}LL CERTIFY that the above Transporter loaded the material represen!edbythls T( : f
) THIS \Ai]LLCERTlFY that the abave Transporter loaded the material represented by this Transporter " Statemem atthe abgye described location, and that it was tendered by the above described shippér. ﬂuswﬂfqegty-;{' <
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JOB NAME:

CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION 8ITE
PERMIT DP-818

DRIVER’S MANIFEST

////;? G2 L D e //fj//cz«/ifg

JOB NUMBER:

Y4-08-351,

DEPOSITION DATE:

E (/ 2y

TRANSPORTER NAME:

7 A D

DRIVER NAME:

29 e/ /\fe’em e

TRUCK LICENSE NUMBER:

VOLUME:

o (Y76

STATEE Z/Cééf

TYPE OF MATERIAL:
[ 1 OTHER DESC

SITE NAME:

2713
Q(] DIESEL

E%; GASOLINE;
PTION

(GALLONS({ YARDS

( Dnmon B EL

SITE ADDRESS: (ﬁiﬂﬂlA>”l




CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION SITE
PERMIT DP-818

DRIVER’S MANIFEST

) /7/// /'Z
JOJ3 NAME: L_ S dq 06 L L

JOB NUMBER: qL/OXJS(P

DEPOSITION DATE: A Y

TRANSPORTER NAME: 7/4&

DRIVER NAME: soLS ,,//9c,)',‘(¢/" —

TRUCK LICENSE NUMBER: /5 /TS smm_ﬁﬂ

VOLUME: (GALLONS/YARDS)

TYPE OF MATERIAL: [ ] GASOLINE; [Aﬁ DIESEL
[ ] OTHER DESCRIPTION

SITE NAME: &Mm )2[@

SITE NDDRESS: C(DWS Mm




CONTROLLED RECOVERY INC. v
HYDROCARBON REMEDIATION SITE -
PERMIT DP-818

DRIVER’S MANIFEST

JOB NAME: CQMVZ@@ {4%&
JOB NUMBER: q 4/08)1%’("0
DEPOSITION DATE: g // ? y
TRANSPORTER NAME: 7 /7’/0

DRIVER NAME: /% /4.'4 S@ =g ~

TRUCK LICENSE NUMBER: / 9/'77;? STATELiZ£2¢7

VOLUME: - %L\p37 (GALLONS@

TYPE OF MATERIAL: [ ] GASOLINE; 9{| DIESEL
[ ] OTHER DESCRIPTION

SITE NAME: ()DP’)/?/)/Z %:ﬁ
%  SITE ADDRESS: /,/DI/(S/,A)//)/L

PLOT

AT W.
)

R & XS AES cion & ARG

petar VIO




CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION SITE
PERMIT DP-818
DRIVER’S MANIFEST

JOB NAME: Ci: //?‘/éj/f.zz>
JOB NUMBER: C/L{’DR ’.35((’

DEPOSITION DATE: ¥ 2 7
TRANSPORTER NAME: '7 ,/74‘1{:7
DRIVER NAME: e, S /éﬂgojy;:/

/
TRUCK LICENSE NUMBER: Cf /’V.T7QF) STATEtfb/;477
VOLUME: 2945 : (GALLONSC§§§;D

TYPE OF MATERIAL: [ ] GASOLINE; ij DIESEL
Byl OTHER DESCRIPTION

SITE NAME: 4;k$$?:&%ﬁ CQ“OH RED

g SITE ADDRESS: Q\DVG,. VYL

|



JOB NAME:

CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION SITE
PERMIT DP-818

DRIVER’S MANIFEST

A

JOB NUMBER:

QY -08 - 351,

DEPOSITION DATE:

TRANSPORTER NAME:

DRIVER NAME:

K (2 Ty
/\)«{\&
C%u;/ ENS
TRUCK LICENSE NUMBER: %Z 6 V’{>§g) STATE ; ;g

H 20

TYPE OF MATERIAL:
] OTHER DESCRIPTION

[ ] GASOLINE; QQ DIESEL

Canon lizs

SEITE NAME:

SITE ADDRESS: Q

pvis N




CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION SITE
PERMIT DP-g1g

DRIVER’g MANIFEST
~~

JOB NAME:
JOB NUMBER:

DEPOSITION parg. | S (S 2

TRANSPORTER Namp. 7\77 g

DRIVER NaME: /e Seo o

TRUCK LICENSE NUMBER: (Y2 STATEQA/Z
VOLUME Ziec = /“[/éw?\(a 4&,,2.&(6%,
TYPE OF MATERIAL: | ] GASOLINE; SEL

[ 1 orHER DESCRIPTION

SITE NAME: Q.M}m&m @ ] lﬁ

SITE ADDRESS ;
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CONTROLLED RECOVERY INC.
HYDROCARBON REMEDIATION SITE
PERMIT DP-818

DRIVER’S MANIFE

JOB NAME: - 7</] IPA 'RM\X\WWJ X\/\Am
JOB NUMBER: (\d\ W ’SS(,Q

DEPOSITION DATE: R (S < Y

TRANSPORTER NAME: T Aﬂ

DRIVER NAME: /TQ/ Q}/ ﬁée Sﬁp/

TRUCK LICENSE NUMBER: (5 Y $8 STATEgzz [2’/
BeS20 — _

VOLUME: _2osfO 6\715 (/O (GAEBEORBLERRDS )

7 0T e,
TYPE OF MATERIAL: [ ] GASOLINE; ([X] DIESEL
[ ] OTHER DESCRIPTION

SITE NAME: QN\&\N\YN\ \BEFB
SITE ADDRESS: Q\\\VJ\)’\A . “W\

PLOT &




CONTROLLED RECOVERY INC.

HYDROCARBON REMEDIATION SITE
PERMIT DP-818
DRIVER'S MANIFEST & .

JOB NAME: ’ 74 f é - QJ(NY\N/\:W“DW) X‘/VW,M
JOB NUMBER: 940y 35 [/
DEPOSITION DATE: K (S FY
TRANSPORTER NAME: A
DRIVER NAME: ./7@ gic/ Lecor
TRUCK LICENSE NUMBER: S A < smmi@
VOLUME: E?Vg@ I/Bv/na/g {CHFEOREETERDS )

TYPE OF MATERIAL: [ ] GASOLINE; MIESEL
[ ] OTHER DESCRIPTION

SITE NAME: Q&N\/Y\W] ﬁ/;[&
EITE ADDRESS: C,QWQ\, f\>M

PLOT ﬁ




PATE TRUCKING CO.

PHONE (505) 397-6264

: VAC TRUCKS p.0O. BOX 639, HOBBS, N.M, 88241 Hol U@/\/
il 7 FIELD (6] r
; - . . . CONTRACT OROER N U !
EMEDIA Tion) Sefuices T NC, e o B Jl
. AFE DATE
Ged- N GoTH STleet” 7-29-94
g ’ . \( . REQ. OR ORDERED BY
CL ey Cite, OK 73 1(E
DELIVERED
FROM TO
LOCATION C o T l WELL OR
RIG NO.
aom. P ES
756'6?6?%0}&_9#'0 CAPACITY AMOUNT TIME q ) TrI‘ME AM ggggs ‘V’ DELIVERED BY
UNIT NO. HAULED o ourt ] | . .
. 3.1 \3’0 33 30 PM —IOO@L 1 4
B DESCRIPTION O HR. O BBL. RATE AMOUNT
foinesid Lo ool ho esaphr b Claen o -
Con o bN CalMer 3 Do ¥ ;Y,\, -C/c»L..—'T-'\v\_ < N S P A
e . Udc el | /Ohrs
\%;‘"‘ S - .
TOP GAUGE BOTTOM QAUGE SET DATE RELEASE DATE
HIGHWAY MILES TAX
LOADED UNLOADED TERMS: .
NET TOTAL
AUTHORIZED BY:
OPERATOR OR DRIVER T[
hank You
JL-'?» &20*3\ X

B e

Sales Tax
Total Invoice Amount

Amount .Received With Invoice

Check No:




el Ponrs
BEPERAC TANKS
VAC TRUCKS

PATE TRUCKING CO.

P.O. BOX 639, HOBBS, N.M. 88241

PHONE (505) 397-9716

o éfm = ) coummacr 7| S5 N? 1810
~ — A.F E, Date
ACEME D AT ron)_Spluices Tc | i E-12-9Y |
REQ. OR ORDERED BY
PURCHASE ORDER

e o NUMBER
DELIVERED
oM (et iOm ’ C LRI & \/A/J\
LOCATION WELL OR

AIG NO.
J,,,]Jl;)rcﬁoqn L/Q CAPACITY :\‘:\\AL(J)L(JENDT Iél\h}ﬁrE 7 3{) - 'BMEg gOAM fcfgggs ?z DELIVERED 8Y
= DESCRIPTION O HR. O BBL, RATE AMOUNT

//cw (e ST Tank /~= .
A %a_-cfc‘r o D= Hied ,
SN }L 7/ #Qq/f_c/\ ’FO l/ﬁ\ﬁ‘ R

o wite JrveK: Ghes Ghrs

‘:‘i/ JAUGE BOTTOM GAUGE SET DATE RELEASE DATE
HIGHWAY MILES TAX
LOADED UNLOADED TERMS:
"’\ NET TOTAL

—

AUTHORIZED BY:

S OX

-

, jpemron ORD
. ﬁ Co, ,//1,_ o

Check No:

Thank You
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SRR PATE TRUCKING CO. PHONE (505) 397-6264
VAC TRUCKS P.0. BOX 639, HOBBS, N.M. 88241 f{ Ay <7
—_ . CONTRACT / ’ et NO C 3
RemepATian) Sepuies T1O<. 391 \
NG;;E'R ggf //., ?Z/
! REQ. OR ORDERED BY
. B o mmen
DELIVERED TO —
TSI SRR Crnnod KER
"{.OCATION 1 xgﬁga
)WIUCK OR CAPACITY AMOUNT TIME AM | TIME AM| HOURS DELIVERED 8Y
UNIT NO :\,L(LL(Z/ HAULED out o IN o Lifo.
DESCRIPTION O HR. O BBL. RATE AMOUNT
| Frac . TH K [ [N RS N NS
ST DATE _7-26 ~q~&J I W B
Dolease pate §=-94 L
F)’DD Dm{ SIS D s

e e o e o e S
TOP GAUGE BOTTOM GAUGE SET DATE RELEASE DATE
. |
HIGHWAY MILES TAX
LOADED UNLOADED TERMS: - - i
NET TOTAL
AUTHORIZED BY:
- OPERATOR OR DRIVER Th an k YOU
X
i
i P
1
iEe :
[TERETE IR ;
il |
{ |
da 7 L
. 'l’ .’ . | ! :
-‘:' T VR PR RS
B N N T RO
gl ! Lo vdles Tax.
— e A:nountl F;Tbt‘ﬂ Invofce ‘Amoun;(‘ o
2 e e
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. 4 Hobhs, AMmaiado

TRANSPORTER MANIFEST

MANIFESTE O

S e pmieem e PR —

A SHIPTING FACILITY MAME & ADDALSS: DISPOSAL SITE:

CRT. /Hnl?waq, Nm
Clovis, N

 THANSPORTER NAME & ADURESS:

TNDD THU:. ..’/'/7_7 TNACC Waste» Code:
Do ot 58k/ ' Nene quu"m/

= AU DESCRIPTION OF WABTE: | TTOTAL QUANTITY

by &
F “.;—;. - //l})’ﬂ./.-//}z/,‘ﬂ()/_'xr;;; é]o,q%amu'(m'&g( 8(‘7:}

- —a— A >

Facilily Cantact: - T

29,00yl

i // ’
e AN (AL L

Jim Rr\Def{é}o(‘\ s

- R SIGNATURE: mm/dd/yy
NAME : Viche] “fdtlceson /5 e 7
) 4

. C Tl Sin MRe . / Z '
BEROGSENTATIVE: " f > Lte Lo S
: /"’/{)” V&Zflﬁ i cc;j?/(?c‘;gf’ VERK- A 4/2‘;/;/

L oo ~
NHAME OF TRANSPORTGR; (Ddiver)
. ~ H /4 o !
TR, _Larsis o A R OTR
)1 SIGMTURE: mmy/dd/yy ‘
D 2

y // Sres

DISPOGAL SITE;

TOIA. P. 02
AUC- 4-54 FRT 7:20 M ¢3 P. 2
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TTegse1-1934 @7:33a

TAANSPORTER MANIFEST

D

MAINIFEST#_/)

L’HN’PINH FACIUITY MAME & ADDREGS: DISPOSAL SITE:

CRT /HalFuongy N

C I(x):s, Y\m
TRANSPORTER NAME & ADDRESS:
7 /}D{) TRUCHK NG TNRCC Waste Code:
H{ vgb )O{g?ﬁy 284D o Non&rtquirﬁd:
[UL BEECRIFTION OF WASTE: - TOTAL QUANTITY

/ I'AJ ///,L/PFDOV‘ ’Ir/z ol ‘50'}

, SL13 Yl
W

{ Facility Contact? /
\_..L\(( <. /u‘““”““q.

i 218! H NDeLSON ;/7/ Z/ el

/
{ v e et :
fs SIGNATURE: mm/ddfyy
é¢~;?f&:‘g {\‘AMF m‘f W‘C} b{))‘ ]f‘Q,J)n, /\)
B Tl Sign hete.
i _2 ZC@)/Q&/P )e/z,/,L
</~ ~NAME QF ¥ musro;rrn (Dnver) —
:C " y*‘)o e ( \ *01 kﬂ Q //— ?(/
55‘;’\%' SIGNATURE: mm/dd/YY
%5 DISPOSAL SITE: /{Z/
LRE / Hiewy, / 7= / ! ?}[
//BIGNATURE: mmi?id/yy -

T0TFL P82
AUG- 4 94 FRI 7:20 AM 63 P. 2
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TRANSPORTER MANIFEST
MAINIFEST# ZZS .

SHIPPING FACIHITY NAME & /LDDﬂf"ua DISPOSAL SITE:

c{{r/}lmﬁw% N

Ca,.r\,l'\/..)n )C\u‘(* lf';:)ﬁ’f«.’. Eﬁ{.ﬁ@
Clovisy N

TAANSPORTEN NAML & ADDIRESS:

f 6?13‘[[5) T ﬂgc J" 19 TNRCC Waste Code:

o e repltire O/
Hoblys, N w5340 - Nene rg
FUlL. DESCRIPTION OF WASTE: - TOTAL QUANTITY

/1,29/\} /L)[/?Z,/?;EDOVS d)m/zzm;‘mke:(’ 5&:}

Facilily Contact; 77777 - e
g ) . ’}2.»«..-.“ JQ“H //{,{r e
Jim f-lr\r)eg.f-)o(\ “
(/}A/,'//,‘..’.’.?,V' /,'71 /2\' C (,’7“’ ¥ {( ///CJ/( f/ Z{Z_T{(" //%/////
Loy

C.F /Cf Sl
R SIGNATURE: mm/ddlyy (

NAME : [T}y wlcpm

: Tha Sign
REPRE SENTATIVE: <

NAME OF TRANSPORTER: (Duver)/ P ’
R /e Z 7
¢ SIGNATURE: mm/dd/yy

DISPOSAL SITE: -7
QR / Hrucuny .. % / //Z . 744 75

SIGNATURE: mmfdalyy

TOTAL P.O2

AUG- 494 PRI 7:28 M 63 P. 2
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TRANSPORTER MANIFEST |

MAINIFEST# Q‘/

SHIPPING FACILTT HAME & ADDRESS: DISPOSAL SITE:

CRT / Halfuay, N

Cr.u\r\on ﬂif’ F%)Pl’.@. Pase
Clovis, NN

TIANSPORTER HAME & ADDRESS:

TADD TAYCK g TNRCC Waste Code: J

0.0. 004 584 |
ULN): Nm 89O - None MW%

FUL l)&bLRIPIIUH "OF WASTE:

/bz?r\) Hezngous /’m/amnm;'a/ 6@)

TOTAL QUANTITY

2045y

Facility Contact:

i Hnoeggon

bl(:NATURE mmldd/YY

NAME : [Y]ichae) Vf&”c%on o /

REPAESENTATIVE: e S M"
%
L - ,@ﬁ/i //mm,/ L/ dia / 7 d@/ L7550
NAME OF TRANSPORTER: (Driver)
/4 s L d / / J (2~ "7/
AN Lo et i /o7 5
A RLE / = SlG UR mm/éd/yy .
DISPOSAL SITE: % \ g
LRE / Hmriw/, i) S ~K/~ @, [ 7Y
SIGNATURGY myddfyy :
TOTAL P.82
P2

AUG- 4-Y4¢ FRL 7:20 nN 63



&‘ TT00-04-1934 ©7: 3300 “N

TRANSPQRTER MANIFEST

MAINIFEST# /(5

5 SHIPPING FAGIITY HAME & AUDAEGRS: | DISPOSAL SITE:
I alfway, NM
i "' -(,icur\r\on ﬂ-ic‘ f:oﬁ%ca Pase . C‘RI/ H b
Clovis, NN
TRANSPORTEN NAME & ADDRESS: .
.'6(;/)[{))0)(7‘ ggﬁﬁz'ﬂj TNACC Waste Code: d
o0 Nowe Ceouiet
& Uobls om 8240 | 1
. FULDESGRIPTION OF WABTE: T TOTAL GUANTITY

L b Hazamous Loadamindset S

" | | B ng/l%ﬂlé»
| o % /&W«ﬁ~

Facilily Contact;

Jim Rnoeggon

;B SIGNATURE: mmjddfyy
% NAME : M edson
35' dm} Qﬁr\ Sign heke /' 5

: HEPHESENTATNE -
AV RIW I T Vs A oo 7&/;. M

a.-—-—.,..—-.— P

J NAME OF TRANSPORTER: (Diiver) |
'. Zt’&’ﬂ/ /\7ﬂl53>“£§}"l’f "/ " Kfércpo & — 519/
/ ' sncmm’um: mnvddlyy .
DISPOSAL SITE:

.,C.&fL:-/JJ&mu It S KM 5/ S L/

I IGNATURE: mmiddfyy

it

TOTAL P.@2
AUG- 4-94 FRI 7:28 m¥ 63 P2
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TRANSPORTER MANIFEST
MAINIFESTZ (T,
DISPOSAL SITE:

CRT / Halfway, MM

" GHIRPING FAGILTY HAME & ADDRESS:

C(l.r\!'\l:‘n’\ ﬂir F;ﬁﬁ(?@. P)in
Clevisy NN
 TRANSFORTER NAMIE & ADDRESE:
| ”/ A f)/} 77{’9{%1//‘3"”} TNAGC Waste Code:

H J\ N 28O ' |
[ U! l)f~S(,litPT!Ord OF WASTE: _ TOTAL QUANTITY

[ .

ife

.'\

k]

. TR

(4 Lk ‘?:*M_, '\z{\.:»_,_.“ By T

£

EE

Y

i
..
@
e
e
| ~\Q“‘
i

i s it 5
- MC/%JQ)

) facilily Gontact: B e @/ ﬂ
- - .
Jir Haoegsen )7’””/ e

T SIGNATURE: mmldd/j’

HANE : (Vliche) ‘Q”eﬂ‘im /& s 9/
nwm;smr/\TM:V S bee ‘7j (&j fﬁ%
dg

NAME QF TRANSPORTER; (Driver
e onm **~~4-’/—’Z—§i%agfmm§&—5ﬁ¢/

PISPQSAL SITE:
Falivm / Huewy wm__.__ / Zw %J (¢ ?/
- SIGNATURE: “rhimy/dd/yy :

‘é,

%
;’g TOTAL P.82
P. 2

i AUG- -94 FRI 720 63



0304 1934 9713301 . ‘r.vc

i L TRANSPORTER MANIFEST
: a ' MAINIFESTE O
% »z:mr»rrmm FACILITY NAME & ADDRESS: DISPOSAL SITE:
: Halfway, NM
Carnon e Foree Base CRI/ )
Clovis, M
TRANSPORTER NAME & ADDRESS:
7ADD TI&(KC}//( ’//)j TNRCC Waste Code:
Do 60)( JX E None R?quu‘ﬂd
NG ] K840 _
_rUL t)&st,nipuou OF WASTE: . TOTAL QUANTITY

N ///72/’;21)0!«? é]m*,/z’zm.m/w( Qfo]

QB 19\03&

. ’ laumy Contact;

Jim Papegson 4”’“/ ALy

/// pn/ /‘l/‘(//jm /7//(2/ 65'///7 ‘7771’/’)7 ////éﬁﬁ/z?z % /%éa/
| [5hey 7,

SIGNATURE: mm/dd/yy

PAME : Vichae] illecson
Tl Sign
gu.m ESENTATIVE: “~

NAME OF TRANSPORTER: (Driver)
T SRS

A/«vg /i) ‘5007.0-«. /;/"’“%/
: SIGNATURE: mm/dd/yy

PISPOSAL SITE:
CRE /.I:}mf;&u/_,mm . /M%ﬂ- Q//( 75

/mmum: mn/dd/yy

a——

T0TAL P.@2
AUG- 4-94 FRL 7:20 AM 63 P 2
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1954 67331

TRANSPOQATER MANIFEST
MAINIFEST# Og

DISPQSAL SITE:

c{u‘// Ialfuony, N

SHIPEING FACILITY NAME & ADDRESS:

Ccl,(\l‘v)r'l ﬂfc‘ [:oﬁce. %032

TRANSPORTER NAME & ADDRESS:

O (177 TQUQ (\\Cx TNRCC Waste Code: |
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