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LIST OF ACRONYMS AND ABBREVIATIONS

ADC Air Defense Command
AFCS Air Force Communications Service
AFB Air Force Base
AFBCA Air Force Base Conversion Agency
AFCEE Air Force Center for Environmental Excellence
AFRES Air Force Reserves
ARAR applicable or relevant and appropriate requirement
AST aboveground storage tank

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes

CALM Cleanup Levels for Missouri
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulation
COC chain of custody

DBCRA Defense Base Closure and Realignment Act
DEQPPM Defense Environmental Quality Program Policy Memorandum
DoD Department of Defense
DQO data quality objective
DRO diesel range organics

EPA Environmental Protection Agency
ERPIMS Environmental Resources Program Information Management System
ERPTOOLS ERPIMS Quality Control Toot

FSP Field Sampling Plan

C&M Geraghty & Miller
GRO gasoline range organics
GSA General Services Administration
GTARC Ground Water Target Concentration
GTL General Testing Laboratories

IRP Installation Restoration Program
ITIR Informal Technical Information Report

KCAD Kansas City Aviation Department

LUST Leaking Underground Storage Tank

MAC Military Airlift Command
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MDC Missouri Department of Conservation
MDNR Missouri Department of Natural Resources
MSL mean sea level
MTBE methyl tertiary butyl ether

NCP National Contingency Plan
NFRAP No Further Remedial Action Planned
NPDES National Pollutant Discharge Elimination System

OWS Oil/water separator

PCB polychlorinated biphenyl
PID photoionization detector
POL petroleum, oil, and lubricants
PVC polyvinyl chloride

QA quality assurance
QAPP quality assurance project plan
QC quality control

RA Remedial Action
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation

SARA Superfund Amendments and Reauthorization Act
SET Shirley Environmental Testing, Inc.
SOW statement of work
SOP Standard Operating Procedures
STARC Soil Target Concentrations
SVOC semivolatile organic compound

TDS total dissolved solids
TPH Total petroleum hydrocarbon

TV!! Total volatile hydrocarbon
TVOC Total Volatile Organic Compounds

USFWS United States Fish and Wildlife Service
UST Underground Storage Tank

VOC volatile organic compound
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1.0 INTRODUCTION

1.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force Installation Restoration Program (IRP) is to assess past hazardous
waste disposal and spill sites at U.S. Air Force installations and to develop remedial actions consistent
with the National Contingency Plan (NCP) for sites that pose a threat to human health and welfare or the
environment. This section presents information on the program origins, objectives, and organization.

The 1976 Resource Conservation and Recovery Act (RCRA) is one of the primary federal laws
governing the disposal of hazardous wastes. Sections 6001 and 6003 of RCRA require federal agencies
to comply with local and state environmental regulations and provide information to the U.S.
Environmental Protection Agency (EPA) concerning past disposal practices at federal sites. The
Resource Conservation Recovery Act (RCRA) Section 3012 requires state agencies to inventory past
hazardous waste disposal sites and provide information to the EPA concerning those sites.

In 1980, Congress enacted the Comprehenstve Environmental Response, Compensation, and Liability
Act (CERCLA) (i.e., Superfund). CERCLA outlines the responsibility for identifying and remediating
contaminated sites in the United States and its possessions. The CERCLA legislation identifies the EPA
as the primary policy and enforcement agency regarding contaminated sites.

The 1986 Superffind Amendments and Reauthorization Act (SARA) extends the requirements of
CERCLA and modifies CERCLA with respect to goals for remediation and the steps that lead to the
selection of a remedial process. Under SARA, technologies that provide permanent removal or
destruction of a contaminant are preferable to action that only contains or isolates the contaminant.
SARA also provides for greater interaction with public and state agencies and extends the EPA's role in
evaluating health risks associated with contamination. Under SARA, early determination of Applicable
or Relevant and Appropriate Requirements (ARARs) is required, and the consideration of potential
remediation alternatives is recommended at the initiation of an RTJFS. SARA is the primary legislation
governing remedial action at past hazardous waste disposal sites.

Executive Order 12580, adopted in 1987, gave various federal agencies, including the Department of
Defense (DoD), the responsibility to act as lead agencies for conducting investigations and implementing
remediation efforts when they are the sole or co-contributor to contamination on or off their properties.

To ensure compliance with CERCLA, its regulations, and Executive Order 12580, the DoD developed
the IRP, under the Defense Environmental Restoration Program, to identify potentially contaminated
sites, investigate these sites, and evaluate and select remedial actions for potentially contaminated
facilities. The DoD issued the Defense Environmental Quality Program Policy Memorandum
(DEQPPM) 80-6 regarding the IRP program in June 1980, and implemented the policies outlined in this
memorandum in December 1980. The NCP was issued by EPA in 1980 to provide guidance on a process
by which (1) contaminant release could be reported, (2) contamination could be identified and quantified,
and (3) remedial actions could be selected. The NCP describes the responsibility of federal and state
governments and those responsible for contaminant releases.

The DoD formally revised and expanded the existing IRP directives and amplified all previous directives
and memoranda concerning the IRP through DEQPPM 8 1-5, dated 11 December 1981. The
memorandum was implemented by a U.S. Air Force message dated 21 January 1982.
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The IRP is the DoD's primary mechanism for response actions on U.S. Air Force installations affected
by the provisions of SARA. In November 1986, in response to SARA and other EPA interim guidance,
the U.S. Air Force modified the IRP to provide for a Remedial Investigation/Feasibility Study (Ri/PS)
program. The IRP was modified so that RI/FS studies could be conducted as parallel activities rather
than serial activities. The program now includes ARAR determinations, identification and screening of
technologies, and development of alternatives. The IRP may include multiple field activities and pilot
studies prior to a detailed final analysis of alternatives. Over the years, requirements of the IRP have
been developed and modified to ensure that DoD compliance with federal laws, such as RCRA, NCP,
CERCLA, and SARA, can be met.

1.2 HISTORY OF PAST hip WORK AT THE INSTALLATION

1.2.1 Base History

Richards-Gebaur Air Force Base (AFB), under the control of the Air Force Base Conversion Agency
(AFBCA), is located in western Missouri, approximately 18 miles south of downtown Kansas City and
about three miles east of the Kansas-Missouri state line. Richards-Gebaur AFB is located within the
Osage Plains region of the Central Lowland physiographic province. The region is characterized by low
relief, wide, maturely dissected uplands, and relatively steep valley slopes. The topography of Richards-
Gebaur AFB is gently rolling with an elevation range between 960 and 1075 feet above mean sea level

In 1941, portions of the Land now occupied by Richards-Gebaur AFB were acquired by the City of
Kansas City, Missouri for use as an auxiliary airport (Grandview Airport). In 1952, the Aerospace
Defense Command leased the airport from the city for air defense operations, and in 1953 the property
(approximately 2,400 acres) was formally conveyed to the United States government for establishment of
an Air Force base. C-46 airlift aircraft were the original Air Force aircraft stationed at the base.
Conversion to C-I 19 and C-124 aircraft occurred in 1957 and 1961, respectively. In 1957, the base was
named Richards-Gebaur AFB.

Until 1970, the Air Defense Command (ADC) had the primary mission on base. In 1970, the Air Force
Communications Service (AFCS) relocated its headquarters from Scott AFB, Illinois, to Richards-
Gebaur AEB and assumed command. In 1971, the C-124 reciprocating engine aircraft were phased out
and replaced with C-130 aircraft equipped with turbine-type engines. AFCS moved back to Scoff AFB
in 1977 and Richards-Gebaur AFB came under the control of the Military Airlift Command (MAC).

Air Force Reserves (AFRES) assumed operational control of the base in October 1980. In 1981,
approximately 80 percent of the base property (including runways and taxiways) was excised
(transferred) to the General Services Administration (GSA). The GSA then transferred a majority of the
airport-related property to the Kansas City Aviation Department (KCAD) as a public benefit transfer,
with the condition of continued runway access (for a fee) by the Air Force. Other excised parcels were
also transferred by GSA for public and other military uses to Kansas City, the Federal Aviation
Administration, the City of Belton, the Department of the Navy, and the Department of the Army.

Richards-Gebaur AFB was recommended for closure by the 199! Defense Base Closure and
Realignment Commission The Commission's recommendations were accepted by the President and
submitted to Congress on July 12, 1991. As Congress did not disapprove the recommendations in the
time given under the Defense Base Closure and Realignment Act (DBCRA) of 1990 (Public Law P.L.I
101-5 1, Title XXIX), the recommendations have become law. Richards-Gebaur AFB closed in
September 1994. Richards-Gebaur AFU no longer supports military aircraft.
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1.2.2 Building 1100 History

The Building 1100 Area is located in Parcel K at the south side of the base. Building 1100 Area was a
receiver communication facility and is currently vacant. Two underground storage tanks (USTs) existed
at this facility. Tank I IOOA was a 250-gallon UST containing gasoline and I IOOB was a 550-gallon
UST containing heating oil. These USTs were located at the west to southwest side of the building.
Tank I IOOA was installed in May of 1953. The installation date of Tank 1100 B was not reported.
Tanks I IOOA and I 100B were removed in July 1988.

______ assessment (HDB 1996) was conducted at Building 1100 in 1996. Four subsurface soil
samples were collected at 3 to 5 feet, 8 to 10 feet (twice) and 10 to 12 feet below ground surface at four
boring locations. These borings were located northwest of the building. The samples were analyzed for

'total petroliiiiiThydroeardons (TPH), volatile organic compounds (VOCs) and semi-volatile organic
compounds (SVOCs). The Al sample from 10 to 12 feet had a detectable concentration of m & p xylene
well below the Missouri Department of Natural Resources (MDNR) Cleanup Levels for Missouri
(CALM) Tier 1, Category B target concentrations. The A2 sample from 8 to 10 feet had detectable
concentrations of VOCs, SVOCs and TPFI. The only concentration above the MDNR CALM Tier 1,
Category B STARC target concentrations was TPH — diesel range at 1200 milligrams per kilogram
(mg/Kg). The B! sample from 3 to 5 feet also had several detectable concentrations of VOCs, SVOCs
and TPH, again with only the TPH — diesel range of 980 mg/Kg exceeding the MDNR CALM Tier I,
Category B STARC target concentrations. The B2 sample from 8 to 10 feet also had several VOCs,
naphthalene and TPH in the detectable range but all below the MDNR CALM Tier 1, Category B
STARC target concentrations.

TapanAm Associates, Inc. (TapanAm) was tasked by the AFBCA to conduct further environmental
sampling activities at Building 1100 in November 1998. Six soil borings, SB1 through SB6 were
advanced at 4-foot intervals to a depth of approximatel7TO to 11 feet below ground surface (bgs) where
refusal on limestone bedrock occurred.

TapanAm Building 1100 Area Soil Sampling Data

Sample Boring Depth (ft.) Sample Depth
SB1 10.8 6.5 to 7.0
SB2 10.1 1.9 to 4.0
SB3 10.3 1.9 to 4.0
SM 10.9 4.0 to 5.0
SB5 10.5 8.0 to 9.0
SB6 10.2 3.0 to 4.0

A soil sample and ground water sample were collected from each boring. The soil samples were
analyzed for TPH, VOCs and SVOCs. The ground water samples were analyzed for VOCs. The SB-I
soil sample from 6 to 8 feet had several detectable concentrations of VOCs, SVOCs and TPH, with TPH
— diesel range at 4,000 mg/Kg being the only compound that exceeded the MDNR CALM Tier I,
Category B STARC target concentrations. The SB-2 soil sample from 2 to 4 fret also had several
detectable concentrations of VOCs, SVOCs and TPWbat all below the MDNR CALM Tier I, Category
B STARC target concentrations The SB-3 soil sample from 2 to 4 feet had detectable concentrations of
several compounds with only the concentration for TPH — diesel range at 4,900 mg/Kg exceeding the
MDNR CALM Tier 1, Category B STARC target concentrations. The SB-4 soil sample from 4 to 5 feet
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also had several detectable concentrations of VULs, naphthalene and TPH but all below the MDNR
CALM Tier 1, Category B STARC target concentrations. The SB-S soil sample from 8 to9 feet also had
several detectable concentrations of VOCs, naphthaleneand TPH but all below the MDNR CALM Tier I,
Category B STARC target concentrations. The SB-6 soil sample had detectable concentrations of
VOC's, anthracene and TPH at 3 to 4 feet but only the concentration for TPFI — diesel range at 4,800

mg/Kg was above the MDNR CALM Tier I, Category B STARC target concentrations. The only
groundwater sample with detectable coin was the sample from SB-i. The detectable compounds

were ethylbenzene at 49 micrograms pe kilogra Qsg/L), naphthalene at 1,100 gg(L, m&p xylene at 59
g/L and vinyl chloride at 46 .tg/L.

1.2.3 Building 1200 History

Two buildings,1201 and 1202, are located at the site referred to as the 1200 Area. These structures were used
in support of the weapons and ammunition bunkers located to the south and west. Building 1201 is located in
Parcel L. One UST, a 3,000-gallon heating oil tank, was located at this facility. The usage for this UST
was consumptive heat. IJST 1201A was installed in June 1959 and was removed in March 1992.

Building 1202 is also located in Parcel L. Two USTs existed at this facility. USTs 1202A and 120215
were 1,500-gallon and 1,650-gallon tanks, respectively, and were used for storing heating oil. These
liSTs were used for consumptive heat. liST 1202A was installed in June 1959. UST 1202A was
removed and UST 1202B was installed in February 1982. UST 1202B was removed in March 1992.

A subsurface assessment (11DB, 1996) was conducted at Buildings 1201 and 1202, in 1996. The
Building 1201 assessment included two subsurface soil samples collected at 8 to 10 feet and 13 to 15 feet
below ground surface at two boring locations. A ground water sample was also collected from one of the
borings. The samples were analyzed for TPFI, VOCs and SVOCs. The B! sample from 13 to 15 feet had
a detectable concentration of methylene chloride well below the MDNR CALM Tier 1, Category B
STARC target concentrations. The B2 sample from 8 to 10 feet had detectable concentrations of VOC,
SVOC and TPFI compounds. The concentration above the MDNR CALM Tier I, Category B STARC
target concentrations were benzo(a)anthracene at 2,500 ug/Kg, benzo(a)pyrene at 1700 ugfKg and
benzo(b)fluoranthene at 2200 ug/Kg. The ground water sample was collected from RI and none of the
analytes were detected above the detection limit in the sample.

The Building 1202 assessment included two subsurface soil samples collected at 8 to 10 feet and 13 to 15
feet below ground surface at two boring locations. The samples were analyzed for TPH, VOCs and
SVOCs. None of the analytes were detected at 13 to 15 feet in the B! boring. VOCs, SVOCs and TPH
were detected at 8 tolO feet in B2 but none above the MDNR CALM Tier 1, Category B STARC target
concentrations.

1.2.4 STOO7, Former UST Area History

Site STOO7, located in Parcel A, is a former UST site where four 25,000-gallon steel USTs were used to
store JP-4 fuel for the aircraft hydrant refueling system adjacent to the flight line. The tanks were
installed in 1954 and remained in service through 1971. In 1977, the tanks were abandoned in place and
filled with water to remove fuel vapors. During the first quarter of 1988 the tanks, pumps, and
associated piping were removed.
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Additional information on the 51007 can be found in the following documents.

• Geoenvironmental Exploration, Building 902, Richards-Gebaur AFB, MO, General Testing
Laboratories, Inc., October 1989.

• Site Inspection, STOO7 Leaking Underground Storage Tank (LUST), Building 902, Geraghty
and Miller, Inc. Environmental Services, November 1991.

• Draft Report, Former UST Area Site STOO7, Richards-Gebaur Air Force Base, Dames & Moore,
November 1996.

The following is a summary of each of the investigations of ST007, Former UST Area noted above:

In October 1989, General Testing Laboratories, Inc. (GTL) of Kansas City, Missouri advanced eight soil
borings at the site and collected one soil sample per boring for laboratory analysis of benzene, toluene,
ethylbenzene, xylenes (BTEX) and TPH. The soil samples were collected at depths ranging from
3 to 12.5 feet and confirmed the presence of petroleum contamination at the site. The analytical results
for the soil samples reported no concentrations of benzene or toluene above the method detection limits
(MDL). Concentrations of ethylbenzene and xylenes were detected in two borings at 1.4 and 1.8 mg/Kg,
respectively. TPI-I was detected in five borings at concentrations ranging from 62 to 1,618 mglKg. The
TPH concentration(s) in excess of 500 mg/Kg were the only levels that exceeded the MDNR CALM Tier 1,
Category B STARC target concentrations as established later in 1998.

In November 1991, Geraghty & Miller (G&M) of Overland Park, Kansas installed three monitoring
wells and eight soil borings at the STOO7 site. Standingwater had collected in a depression formed in the
area of the former UST pit, therefore the monitoring wells and soil borings were installed outside of the
perimeter of the tank removal area. The soil borings were drilled to the top of bedrock, approximately 12
to 17 feet below ground surface. Analytical results of the eight soil samples reported TPFI ranging from
non-detect to 18 mg/Kg and BTEX constituents below the MDL. The analytical results of the
groundwater samples reported no TPH above the MDL, but xylenes were detected in MW-i at 21
micrograms per liter (mg/L). None of the above mentioned concentrations exceed any current clean up
guidelines for sites in Missouri.

In April 1996, Dames & Moore of Overland Park, Kansas directed the advancement of nine exploratory
borings, the collection of soil samples, and the analysis of selected samples. Soil samples collected by
Dames & Moore at locations adjacent to GIL borings reported TPH concentrations equal to or exceeding
those reported by GTL in 1989. Additionally, groundwater was sampled from the previously installed
monitoring wells in March 1996 and June 1996 and submitted for analysis. Low concentrations of TPH
ranging from 1.4 to 2.3 mg/L were reported in the monitoring wells during the March sample testing and
a TPFI concentration of 0.002 mg/L was found in the up gradient well during the June sample testing.
None of the above mentioned concentrations exceed any current clean up guidelines for sites in Missouri.

1.2.5 Fuel Hydrant Line History

From 1954 to 1977 the Air Force utilized a buried 4,800-foot eight-inch diameter line to transferjet fuel
from the bulk storage tanks located in the POL Storage Yard to the pumphouse at Building 902 (51-007).
The pumphouse supplied fuel to four adjacent 25,000-gallon USTs. The Air Force used a system of
buried six-inch diameter lines to transfer fuel from the ST-007 USTs to the airplane till stands, six in all,
located on the south apron of the airfield. The USTs were abandoned in place in 1977 and ultimately
removed in the first quarter of 1988. The fuel hydrant line is located in Parcels A and B.
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A "Tracer" soil gas study was performed by Burns and McDonnell in June of 1993. The hydrant line
was surveyed utilizing sail gas probes and "Tracer" halon compound. This survey discovered a leak in
the vicini of t a jacen hove ground steam line and a significant leak in the fuel line in the
embankment behind ui ing 942. The leaking section was excavated to seal the line and establish a
closed system for tracer inoculation and testing of the remainder of the Line. The sealing created four
pipe sections which were eventually surveyed by Shirley Environmental Testing, Inc. (SET). The SET
survey collected soil gas samples approximately every 20 feet along the fuel line. The soil gas samples
were sent to Tracer Research Corporation and analyzed for both the tracer compound and total volatile
hydrocarbons (TVH). Elevated levels of TVH were found along each of the four pipe sections tested;
however, "Tracer" results indicated only one section of pipe had leaks.

The elevated TVH levels were identified in both directions originating from the excavation behind
Building 942. An appro'ximate 76-foot section of the line heading away (southwest) from the excavation
towards the flight line was determined to have an average concentration of 0.5070 mg/L TVH in four soil
gas samples. The highest TVH result (265.5 mg/L) was found near Hangar Road adjacent to Building 918. It
should be noted that this section of the line passed the integrity test. Soil gas sampling northeast of the
excavation behind Building 942 detected in average concentrations of 0.2150 mgIL in four samples.

Dames & Moore provided oversight for the removal of a section of the eight-inch hydrant line near
Building 942 during remedial activities conducted in July of 1995. The cast iron line had numerous
holes along the length of pipe that was removed during this project. There was asbestos containing
mastic-type material coating the hydrant line. The removal included approximately 76 feet of hydrant
line and a portion of the aboveground steam line constructed perpendicular to the hydrant line west of
Building 942. Approximately 930 cubic yards of impacted soil were excavated from the site and
transported to a local landfill.

In June of 1996, TapanAm Associates, Inc. conducted environmental sampling along the hydrant line in
the parking lot east of Building 918 where the SET soil gas survey reported 265.5 mg/L TVH. Seven
soil samples were collected for TPH and VOC laboratory analysis. The sampling results indicated no
detectable concentrations of TPH or VOCs.

1.2.6 Industrial Waste Line History 4

Reportedly, the entire industrial waste line is no longer used and wilt be closed in place. The line
measures approximately 5,310-feet in length and is an eight-inch vitrified clay pipe. The industrial waste
line at one time received discharged from hangar buildings as well as the current fire station building.
The industrial waste line also receives storm water from the flight line. The industrial waste line empties
through oil/water separators (OWSs) and ultimately through Outfall "I". The pipe was classified as an
industrial waste line due to potential petroleum contamination from maintenance, re-fueling, and/or
vehicle washing operations. There is currently some flow through the line but it has not been determined
if this flow is from water seepage into the pipe or due to actual discharge to the pipe from on-site
buildings.

The inlets (source) to the industrial waste line were identified through a review of as-built drawings
followed by a site walk-through of associated buildings by Dames & Moore personnel. The industrial
waste line inlets will be plugged with at least five feet of grout and capped with concrete prior to the
collapse of the manholes along the length of the line. If flow remains in the line once the inlets have
been plugged, the flow will be considered infiltration water. Dames 8c Moore will not attempt to
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determine the source of the infiltration water. The oil/water separator will be removed only after the
completion of all other projects in this delivery order.

Closure of the line wilt leave the line unusable by later tenants of the buildings that once had drains
plumbed to the industrial waste line. There is no history of soil or groundwater contamination associated
with this site. The industrial waste line is located in Parcels A and B.

1.2.7 Oil/Water Separators History
/

OWS-9470A and OWS-9470B (CSOO3) are located in Parcel B, approximately 100 feet south of the POL
Yard and west of an intermittent drainage ditch. These separators were a part of the industrial waste
sewer system, are no longer used and will be removed following MDNR UST Closure guidelines. There
is no history of soil or groundwater contamination associated with this site. Both separators are situated
on grassy ground with a 15% slope to the northeast. The area north of the site is wooded. OWS-9470A
is a 4,500-gallon steel tank anchored to a concrete slab approximately 15 feet below grade. OWS-9470B
is approximately 20 feet west of OWS-9470A and consists of two 550-gallon tanks, the separator tank
and a holding tank, encased within a concrete vault. Known utilities in the area include an electrical
substation 150 feet south of the OWSs, buried and overhead electrical lines, 6- and 8-inch sewer lines,
and an abandoned 8-inch POL fuel line. There is currently fluid still present in the separators as well as
fluid passing through the separators for the industrial waste line. As with the closure of the industrial
waste line, removal of the OWSs will leave this waste handling system unusable to ffiture tenants of the

property.

1.2.8 Eight Former UST Sites Histories

BuiIdin 903

Building 903 was the electrical power station building located in Parcel A. One 250-gallon UST
containing diesel was located at this facility. According to a drawing, the UST was located south of
Building 903. The UST was reportedly used for power generation. The UST was installed in 1961;
however, the removal date was not reported.

A subsurface assessment (11DB, 1996) was conducted at Building 903 in 1996. It was reported that the
former 250-gallon UST which had contained diesel fuel was no longer present at the facility. Two
subsurface soil samples were collected at 3 to 5 feet and 8 to 10 feet below ground surface at two boring
locations. The sample from 8 to 10 feet from B-I had detectable concentrations of metals and VOCs but
none above the MDNR CALM Tier 1, Category B STARC target concentrations for the site. VOCs
detected included benzene, ethylbenzene, cis- 1,2 dichloroethene, trichioroethene and m & p xylenes.
The sample from 3 to 5 feet from B-2 also had detectable levels of several contaminants with one
exceeding the MDNR CALM Tier 1, Category B STARC target concentrations. The concentration for
TPH — diesel range was 730 mgfKg. At least one SVOC compound and four VOC compounds were also
detected in this sample.

Buildin2 940

Building 940 was a hangar used for aircraft general purpose maintenance by the Air Force. Two USTs
had been located at the facility. Tank 940A was a 500-gallon oil/water separator and Tank 940B had a
capacity of 1,075 gallons and reportedly was a holding tank which contained oil and water. These tanks
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were installed in Febn*ry 1965 and removed in 1988. Ther:ino hjt2rieal information retaJd to s9il
or groundwater contamination or investigative activities at this site.

Building 942

Building 942 was a former steam generation plant with two USTs. These USTs, 942A and 9428, were
both of 15,000 gallon capacity, contained #2 fuel oil, and were removed in 1988. A subsurface
assessment (14DB, 1996) was conducted at the Building 942 UST site in 1996. Four subsurface soil
samples and two groundwater samples were collected at four boring Locations (Al, A2, BI and 82)
northwest of Building 942. The samples were analyzed for TPI-I, VOCs and SVOCs. No analytes were
detected at locations Al (13 to 15 feet), B 1 (13 to 15 feet), and 82 (ground water sample). Several
analytes were detected above the detection limits in sample location A2 (3 to 5 feet), 82 (5 to 8 feet) and
the 82 ground water sample. The compounds detected at A2 (3 to 5 feet) that were above the MDNR
CALM Tier 1, Category B STARC target concentrations included benzo(a)anthracene at 4900 ug/Kg,

benzo(b)fluoranthene at 4600 ugfKg, benzo(a)pyrene at 4000 ug/Kg and TPH — diesel range at 1500
mg/Kg. The analytes that were detected at B2 included pyrene, bis (2ethylhexyl)phthalate and TPH —
diesel range. The concentrations for these compounds were all below the MDNR CALM Tier 1,
Category B STARC target concentrations. The only analyte detected in the B2 ground water sample was
trichloroethene at 23 micrograms per liter (pg/L).

Building 944

Building 944 was reportedly a communications building located north of building 941. Building 944
was demolished in 1988. Reportedly, two USTs had been located at this site. Tank 944A was a 1,000-
gallon heating oil tank and Tank 940B had a capacity of 140 gallons and reportedly contained oil and
water. Tank 944B was installed in October 1956. There is no installation date reported for tank 944A.
The tanks were removed in 1988. Information present on the "as-built" drawings for the site indicate
that there were two USTs. These USTs were listed as a 2,500-gallon fbel storage tank and a 1,000-gallon
oil/water separator on as-built drawings obtained from Marine Corps personnel at Richards-Gebaur AFB.
No other historical investigative activities have occurred at this building.

Building 948

Building 948 was used as a maintenance dock for flight systems. There were reportedly two USTs at this
building. Tank 948A was a 500-gallon waste oil UST. Tank 9488 was a 6,000-gallon heating oil UST.
According to the information provided, Tank 948A was installed in August 1963 and removed in July
1988. There were no installation or removal dates provided for Tank 948B. A subsurface assessment
(14DB, 1996) was conducted at Building 948 in 1996. Four subsurface soil samples were collected at
four boring locations (Al, A2, 81 and 82). Borings Al and A2 are located at the southeast corner of
Building 948. 81 and 82 are located at the southwest side of the building. The samples were analyzed
for metals, TPH, VOCs and SVOCs. The Al sample from 13 to 15 feet had detectable concentrations of
four metals, all below the MDNR CALM Tier 1, Category B STARC target concentrations. The A2
sample from 13 to 15 feet had detectable concentrations of several metals, VOCs, SVOCs and TPH, with
three SVOC exceeding the MDNR CALM Tier I, Category B STARC target concentrations. These
SVOC compounds included benzo(a)pyrene at 4000 ug/Kg, benzo(a)anthracene at 5000 ug/Kg and
benzo(b)fluoranthene at 5600 uglKg. TPH was also detected in this sample at 110 mg/Kg. The sample
from B! (5 to 7 feet) had detectable concentrations of trichloroethene at 69 ug/Kg and TPH — diesel
range at 89 mg/Kg. The 82 sample from 18 to 20 feet had detectable concentrations of methylene
chloride at ii ug/Kg and trichloroethene at 69 uglKg.

Final Work Plan- Remedial Actions/Investigations at Multiple sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, MissOuri November i999

Page 1-8



2!! .17

Buildin2 965

Building 965 was previously used for aircraft general purpose maintenance. One 12,000-gallon waste oil
UST existed at this facility. The UST was reportedly located between buildings 965 and 966 west of
building 965. Tank 965A was installed in April of 1966 and removed in July of 1988.

A subsurface assessment (FOB 1996) was conducted at Building 965 in 1996. Two subsurface soil
samples were collected at 8 to 10 feet below ground surface at two boring locations. However, the
borings appear to be located east of Building 965 and thus were not taken where the UST was located.
The samples were analyzed for metals, TPH, VOCs and SVOCs. Only traces of metals were detected
above the detection limits at these soil samples. It is not known if contamination exists at this site.

Building 1025

Building 1025 was a transmitter communication facility. Three USTs existed at this facility. Tanks
1025A, a 550-gallon tank, and 1025C, a 1,000-gallon tank, contained heating oil. Tank l025B was a
250-gallon UST containing diesel fuel used for power generation. These USTs were reportedly located
east-southeast of Building 1025. Tanks l025A and 1025B were installed in April of 1953. Tank 1025A
was removed and replaced withlO25C in June of 1968. Tanks 1025B and l025C were removed in July
of 1988.

A subsurface assessment (HDB, 1996) was conducted at Building 1025 in 1996. Four subsurface soil
samples were collected at 3 to 5 feet (twice), 5 to 6.5 feet, and 8 to 10 feet below ground surface at four
boring locations (Al, A2, B! and 82). These borings are located southeast Building 1025. The samples
were analyzed for lead, TPH, VOCs and SVOCs. Two compounds were detected at Al, both well below
the MDNR CALM Tier 1, Category B STARC target concentrations. The A2 sample from 3 to 5 feet
had detectable concentrations of one metal and five VOCs, all below the MDNR CALM Tier 1, Category
B STARC target concentrations. The Bi sample from 5 to 6.5 feet had several detectable concentrations
of metals, VOCs, SVOCs and TPH, with only the TPH — diesel range of 1700 mg/Kg exceeding the
MDNR CALM Tier 1, Category B STARC target concentrations. The B2 sample from 8 to 10 feet also
had several metals, VOCs, SVOCs and TPH in the detectable range but all below the MDNR CALM Tier 1,
Category B STARC target concentrations.

Buildin! 1033

Building 1033 was located on the north portion of' the former Fire Training Area at the former burn pit.
Two USTs had been located at this site. Tank l033A was a 425-gallon oil/water separator and tank
1033B had a capacity of 565 gallons and contained used oil. The tanks were installed in March 1972.
Tank 1033B was removed in 1988 and 1033A was removed in 1989. No historical investigative
activities have occurred at this building.

1.2.9 Petroleum, Oil, and Lubricants (POL) Storage Yard History

The POL Storage Yard consisted of four aboveground bulk fuel storage tanks (954, 955, 956, and 957)
tanks ranging in size from 190,000 to 260,000-gailons; three pump houses (Buildings 953, 959 and 960);
a boiler building (Building 951); and a truck fill stand (Building 952). Underground transfer lines
connected the aboveground storage tanks (ASTs) to the dispensing pump houses. The ASTs were
situated on the flank of a hillside and surrounded by asphalt covered earthen berms. The site is
approximately 12 acres and is covered primarily with crushed stone or asphalt. The eastern portion of
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the POL Storage Yard containing Tank 956 and Pump House 959 is currently owned by the City of
Kansas City, Missouri and is not part of this project. The POL Yard is located in Parcel B.

3$
A 1996 removal action included the decontamination and removal of three ASTs (one 260,000-gallon
heating oil tank, one 190,000-gallon JP-4 tank, and one 200,000-gallon JP-4 tank); approximately 3,750
linear feet of underground piping, fill stations, valves, rail off-load piping headers and other
appurtenances; and a 20- by 40-foot boiler building (Building 951), 16- by 40-foot pump house (Building
953), 6-by 10-foot pump house (Building 96, and 6- by 12-foot truck fill stand (Building 952).

Duikng the 1996 removal action, soil samples were collected along the excavated piping runs and from
the building excavations to assess residual soil contamination. A total of 40 soil samples were collected
for laboratory analysis. The samples were analyzed for BTEX and TPH. Twenty of the samples were
also analyzed for SVOCs and lead.

The nine existing monitoring wells at the site were redeveloped and groundwater samples collected for
laboratory analysis. The ground water samples were analyzed for BTEX and TPH. Soil borings were
advanced at the site to assess the horizontal and vertical extent of residual soil contamination following
removal of the AST, underground fuel piping, and other appurtenances; and the demolition of the boiler
building, pump houses, and truck fill stand.

As part of the 1996 Phase II Soil Characterization study of the POL Yard, a total of 355 soil samples
were submitted to the laboratory for analysis. The detected compounds included benzo(a)anthracene [4.1
and 14 mg/Kg], benzo(a)pyrene [0.73 to 66 mg/Kg], benzo(b)fluoranthracene [6.6 mg/Kg],
dibenzo(a,h)anthracene [3.6 mg/Kg], and indeno(1,2,3,-cd)pyrene [15 mg/Kg]. TPH exceeding 500
mg/Kg was detected in 31 of the analyzed samples at concentrations of 568 to 5,640 mg/Kg. BTEX were
below site cleanup goals or method detection limits in the samples.

Seventeen groundwater samples and one duplicate were submitted to the laboratory for analysis. No
BTEX or TPH exceeding MDNR groundwater cleanup goals were detected in the groundwater samples
collected from the monitoring wells or soil borings. One grab groundwater sample collected from the
Building 951 basement prior to demolition had a TPFI concentration of 196 mg/L. On-site heated
headspace analysis of the grab groundwater sample collected ISO feet south of former Building 953
detected 8,604 ug/L total VOCs, but no BTEX above MDNR groundwater cleanup goals.

In 1997 Dames & Moore installed nine monitoring wells and two soil borings in conjunction with the
Phase II Soil Characterization study. One well (MW-ID) was plugged during the field effort due to lack
of water. Ten groundwater samples (including two grab samples from soil borings) were submitted for
laboratory analysis. No ethylbenzene, SVOCs, or lead were detected in the ten samples submitted.
Benzene ranging from 5.1 to 8.6 ug/L was detected in two samples. Toluene ranging from 3.0 to 79.0
ug/L was detected in three samples. Total xylene ranging from 8.7 to 98 ug/L was detected in three
samples. TPH (DRO and GRO combined) ranging from 1.0 to 45 mg/L was detected in three samples.

Additional information on the POL Yard can be found in the following documents.

• Installation Restoration Program Phase U, Confirmation/Quantification, Stage 2, Final Report,
prepared by Ecology and Environment, Inc., for IJSAFOEHL/TS, Brooks AFB, Texas, July, 1988.
Soil sample results indicate petroleum hydrocarbon contamination; water samples do not indicate
contamination.
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• U.S. Army Corps of Engineers Report, October 16, 1989. Includes boring logs, sample analysis
results for petroleum products in soil, and laboratory quality control documentation.

• Feasibility Study for POL Storage Yard, performed by O'Brien & Gere, October 1991. Includes site
history, geology, hydrology, and estimates of extent of contamination and contaminant fate and
transport. Provides remedial alternatives analysis.

• Feasibility Study for FOL Storage Yard, performed by Burns & McDonnell, November 1992.
Defines remediation objectives, alternatives, and evaluations.

• JRP Remedial Investigation, POL Storage Yard, performed by Burns & McDonnell, November 1992.
Provides site background, description of field activities, sampling procedures and results, and risk
assessment.

• Draft Report POL Yard Phase I/Il Soil Characterization, performed by Dames & Moore, December
1996. Characterization of the soil at the POL Yard.

1.3 DESCRIPTION OF CURRENT WORK

Remediation of the 1100 Area

The objective of the field activities at the 1100 Area is to remove approximately 25 cubic yards of
petroleum contaminated soil from a former UST site (see Figure 3). The anticipated depth of the
excavation, based on previous soil data, is from 2 to 10 feet. The soil removed from the excavations will
be profiled for disposed at an approved off-base landfill. After the removal process is complete, the field
personnel will obtain confirmation soil samples from the excavation, collect a sample of any ground
water that has entered the excavation, and have the samples analyzed for the parameters presented in
Section 3.2 of the Field Sampling Plan (FSP). The excavation will be backfilled with clean soil
immediately after the collection of the samples from the excavation. Once the confirmatory soil sample
analyses report that the excavations have met MDNR UST Closure Guidance concentrations and the Air
Force is satisfied that cleanup goals have been met, a UST Closure Report will be prepared for the site.

Remediation of the 1200 Area

The objective of the field activities at the 1200 Area is to remove approximately 134 cubic yards of
petroleum contaminated soil from the former UST location at Building 1201 (see Figure 4). The
anticipated depth of the excavation, based on previous soil data, is from 2 to 15 feet. The soil removed
from the excavations will be profiled for disposed at an approved off-base landfill. After the removal
process is complete, the field personnel will obtain confirmation soil samples from the excavation,
collect a sample of any ground water that has entered the excavation, and have the samples analyzed for
the parameters presented in Section 3.2 of the FSP. The excavation will be backfihled with clean soil
immediately after the completion of sampling. Once the confirmatory soil sample analyses report that
the excavations have met MDNR UST Closure Guidance concentrations and the Air Force is satisfied
that cleanup goals have been met, a UST Closure Report will be prepared for the site.

An effort will be made to locate heretofore unseen as-built drawings of Building 1202 to find the
previous location of piping and vent lines. Should the drawings not be available, effort will be made
during the field work to estimate the previous location of the lines in relation to remaining appurtenances
(e.g. the boiler, wail fittings for vent pipes, hole in building for piping, etc.) in order to collect samples
per the MDNR UST Closure Guidance Document.. Additional samples will be collected if necessary in
an effort to close this site. Based on that information, a final UST Closure Report will be prepared for
Building 1202 without any further subsurface investigation.
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Site STOO7, Former UST4rea Well Abandonment

£ F,,.
The objective of the field activities at ttie STOO7 site is to remove the 18 bio-vent well casings from the
area of the former USTs (see Figure 5). The wells will be removed by a State of Missouri licensed well
driller. The casings and any soil generated during the removal activities will be disposed of at an
approved off-base landfill. The bore holes for the bio-vent wells will then be abandoned in accordance
with State of Missouri well abandonment requirements (10 CSR 23-4.080). The former location of each
of the bio-veitt vells will then be restored to match the surrotindinr site conditions. A letter report will
then be prepared documenting the site activities

Fuel Hydrant Line Closures

Dames & Moore will close two fuel hydrant lines (8-inch and 6-inch) totaling approximately 5,800 feet
(see Figure 6). The objective of the field activities is to perform cleaning, plugging and assessment
activities to obtain closure of the fuel hydrant Line. The line will initially be accessed by excavation at
four locations. Once the excavations have been shored or benched, a six to eight-foot section of the line
will be cut out for removal of residual liquids and cleaning/rinsing. Asbestos containing mastic will be
abated from the line prior to cutting the pipe. The fluids removed from the fuel hydrant line will be
containerized, sampled, analyzed, and disposed of in accordance with MDNR regulations. The flowable
grout material will be pressure-pumped into the line until flow is established at the effluent end. The line
will then be capped at each access point. After compLetion of these activities, soil samples will be
collected along the line in accordance with MDNR UST Closure Guidance regulations. The soil samples
wilt be collected using direct-push techniques at a depth corresponding to approximately 12-inches
below the line invert every 100 feet andlor at elbows. Soil samples will be collected from each of these
locations and analyzed for the parameters presented in Section 3.2 of the FSP. The direct push boreholes
will be grouted immediately after collecting the soil samples at each location. The borehole locations
wifl be restored to coincide with surrounding site conditions If the confirmatory soil sample analyses
report indicates that the hydrant fuel line meets MDNR UST Closure Guidance concentrations and the
Air Force is satisfied that cleanup goals have been met, a UST Closure Report will be prepared for the
line.

Industrial Waste Line Closures

The objective of the field activities is to perform cleaning, plugging and assessment activities for closure
of the industrial waste line (see Figure 6). The line will initially be accessed at several manhole locations
for the removal of residual liquids and cleaning/rinsing. The fluids removed from the industrial waste
line will be containerized, sampled, analyzed, and disposed of in accordance with MDNR regulations.
After completion of these activities, soil samples will be collected at the manhole locations using direct-
push techniques. The soil samples will be collected at a depth corresponding to approximately 12-inches
below the Line invert at manholes. Soil samples collected from each of these locations will be analyzed
for the parameters presented in Section 3.2 of the FSP. The direct-push boreholes will be plugged
immediately after collecting the soil samples at each location. The industrial waste line inlets will be
plugged with at least five feet of grout and capped with cement (flush with the floor) The surface
appurtenance of each manhole will then be collapsed into each manhole concrete box that extends below
the ground surface. The remainder of the void space in the concrete box will be backfilled with soil to
eliminate access to the line. The surface at the manhole locations will be restored to coincide with
surrounding site conditions. If the confirmatory soil sample analysis reports indicate that the sampled
locations have met MDNR UST Closure Guidance concentrations and the Air Force is satisfied that
cleanup goals have been met, a Closure Report will then be prepared for the Industrial Waste Line.
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Oil/Water Separators (OWS) 9470A and 9470B (C5003)

The objective of the closure activities is to remove the components of OWS-9470A and OWS-9470B.
Soil samples and a single ground water sample will be collected adjacent to the separators prior to
initiating the removal activities to assess whether a release has occurred (see Figure 7). The soil samples
will be collected using direct-push methods. The ground water (if any) will be sampled from two of the
down gradient boreholes. After completion of these activities, the contents of OWS-9470A and OWS-
9470B will be sampled in accordance with MDNR closure sampling requirements for a UST of
equivalent size. The contents from the OWSs will then be removed and disposed at an approved off-base
facility.

After review and confirmation of the results from the soil sampling, a subcontractor will remove the
fluids from the oiL/water separators. The fluids will be containerized and sampled by Dames & Moore
field personnel for characterization for disposal at an off-site location. The OWSs will be purged of
flammable vapors and cleaned prior to removal activities. A subcontractor will then use an excavator
and possibly a crane to remove the separators. The associated vent stacks and piping will also be
removed during this operation. Any steel tanks will be transported to a recycling/scrap facility.
Concrete will be demolished and placed in roll-off boxes for transport to a landfill. Soil determined to be
contaminated during the removal operation will be excavated and placed in roll-off boxes for transport to
and disposal at an off-site landfill. After the collection of samples, the excavation will be backfilled
immediately with clean soil brought from an off-site location.

It is anticipated that up to 100 cubic yards of contaminated soil may be present at this site. Additional
confirmation soil samples from the excavation floor and samples of any ground water entering the
excavation will be obtained and analyzed for the parameters presented in Section 3.2 of the FSP. Once
the confirmatory soil sample an analyses report that the excavations have met MDNR UST Closure
Guidance concentrations and the Air Force is satisfied that cleanup goals have been met, a final UST
Closure Report will be prepared.

Remedial Investigation at 4 Former UST Sites

The objective of the field activities is to complete a Remedial Investigation at the former UST location(s)
at Buildings 940, 944, 965, and 1033 (see Figures 8 through 11). The investigation activities will include
collecting soil and, if encountered, ground water from boreholes advanced using direct-push technology.
The samples will be analyzed for the parameters presented in Section 3.2 of the FSP. If it is determined
that contamination is present above the MDNR UST Closure Guidance concentrations for any or all the
sites, these locations will be addressed under the Removal Action portion of this contract. A UST
Closure Report will be generated for each of those sites that do not have contamination exceeding
MDNR UST Closure Guidance concentrations.

Remedial Action at 8 Former UST Sites

The objective of the field activities at the Remedial Action sites is to remove petroleum-contaminated
soil from the former UST locations. The buildings where there is known petroleum contamination
exceeding the MDNR UST Closure Guidance concentrations are 903, 942, 948, and 1025 (see Figures 12
through 15). As noted above, Buildings 940, 944, 965, and 1033 could be added to this list if petroleum
contamination is detected above the clean up guidelines during the Remedial Investigations at these sites.
The soil removed from each excavation will be profiled and disposed of at an approved off-base landfill.
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After the removal process is complete, the field personnel will obtain confirmation soil samples from
these excavations, collect samples of ground water that may have entered the excavations, and have the
samples analyzed for the paranMers presented in Section 3.2 of the FSP. The excavations will be
backfilled with clean soil immediately 'aftex, the completion of sampling at each location. Once the
confirmatory soil sample analyses report that the excavations have met MDNR LiST Closure Guidance
concentrations and the Air Force is satisfied that cleanup goals have been met, a USTClosure Report
will be prepared for each site.

POL Storaffe Yard (STOO5

The objective of the field activities at the POL Yard is to backfill a depression remaining from the
removal of Buildings 951 and 953 to eliminate a safety concern at the site. The water that has collected
in this depression will be pumped out through the oil/water separators. The monitoring well that is
present in this depression will be plugged in accordance with State of Missouri well abandonment
regulations (10 CSR 23-4.080). Clean fill material will then be brought to the site and placed in the
depression. The depression will be backfilled to a level consistent with the surrounding land surface. A
letter report summarizing these activities will be provided at the completion of the fieldwork.
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2.0 SUMMARY OF EXISTING INFORMATION

This section describes the environmental setting at Richards-Gebaur AFB.

2.1 INSTALLATION ENVIRONMENTAL SETTING

2.1.1 Demographics

Richards-Gebaur AFB occupies 428 acres within portions of Jackson and Cass Counties in
Missouri and is located approximately 18 miles south of downtown Kansas City and
approximately three miles east of the Kansas state line.

The base property is comprised of approximately 428 acres in 11 parcels. Associated with this
acreage are approximately 421 acres of easements. The Cantonment Area, covering 208 acres, is
the largest parcel and contains the main aviation support and administration areas. Nine smaller
parcels, ranging from I to 3 acres, surround the Cantonment Area. The Belton Training
Complex, about 4 miles south of the Cantonment Area, encompasses 184 acres and is largely
undeveloped.

2.1.2 Physiography

Richards-Gebaur AFB is located within the Osage Plains physiographic province, in the North
American Central Lowlands. The terrain is characterized by a nearly level plain that has been
incised by tributaries of the Missouri River, resulting in gently to steeply rolling hills, with
relative relief generally around 50 feet, but locally occurring up to about 150 feet. The
Cantonment Area and the smaller parcels surrounding it are located on a low ridge that divides
the Blue River drainage system (west of the base) from the Little Blue River system (east of the
base). The Belton Training Complex is in rolling terrain incised by the secondary drainages of
the West Fork of East Creek. Elevations range from about 1,000 feet above MSL to about 1,100
feet above mean sea level (MSL) in the various areas of the base.

2.1.3 Surface Water Drainage

The main base area is within the Missouri River drainage Basin; the Belton Training Complex is
within the South Grand portion of the Osage River drainage basin.

The local surface hydrology is dominated by the drainage systems of the Blue and Little Blue
Rivers. Scope Creek, the only natural drainage/surface water feature on the base, flows from the
south to the northeast, terminating in the Little Blue River. Scope Creek is an intermittent stream
that contains water much of the time. A number of impoundments also have been built in the
area, creating numerous ponds. None of these ponds are on Richards-Gebaur AFB, although two
are adjacent to the base property.

The primary drinking water source in the region is the Missouri River. The Kansas City Water
and Pollution Control Department pipe the water from the river.
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2.1.4 Regional Geology

The general geology of the area is characterized by thick sequences of gently folded sedimentary
rocks of the Paleozoic Era, locally overlain by Pleistocene wind-deposited sediments, associated
with glacial activity north of the area.

2.1.5 Base Geology

The two major surface geologic units in the vicinity of Richards-Gebaur AFB are thin (maximum
of a few feet) deposits of wind-blown silt (bess) deposited on bedrock and residuum Residuum
is unconsolidated material formed from the surface layer of bedrock. The surface bedrock has
been weathered and broken down in places, forming a layer of varying thickness containing clay,
silt, sand, and larger fragments on top of unweathered bedrock.

The depth to bedrock on Richards-Gebaur AFB (including the Belton Training Complex)
includes one or more of the lola, Lane and Wyandotte formations (Missourian Series of the
PennsyLvanian System). Predominant units identified in soil borings on the base and adjacent to
the airfield are the Argentine Member of the Wyandotte Fornntion, the Lane Formation, and the
Raytown Member of the Iota Formation. Lithologies in these formations include fossiliferous
limestones, shales, interbedded limestones and shales. Limestones with nodular chert, ribbon
(very thinly bedded) limestones, and lesser amounts of siltstones and sandstone. Approximately
2,500 feet of Pennsylvanian and older sediments underlie the base.

Structurally, the Paleozoic sedimentary units are gently folded into a series of north-south
trending synclines, anticlines, domes, and basins. The runway is approximately aligned along the
axis of the Jost Syncline. The Cantonment Area is on the eastern limb of the syncline, which is
also the northeastern side of King Dome (a structural high immediately east of the Jost Syneline).
Other parcels are scattered on the northern, western, and southern flanks of the some; the
Billeting Complex is located on a slight anticlinal form between the Jaudon Anticline (to the
west) and the Main City-Belton Syncline (to the east).

A major structural feature in the vicinity is the Belton Ring-Fault Complex, located south of the
Weapons Bunker and north of the Belton Training Complex. The Belton Ring-Fault Complex is
a circular area of several square miles in which the rocks have been down-faulted approximately
150 feet relative to the surrounding rock. The structure appears to have been formed by collapse
into caverns formed in the Mississippian-age limestones. Erosion and soil development have had
sufficient time to remove or conceal fault scarps, deep depressions, etc., indicating that the
collapse was not recent, although the specific age of this event has not been determined.

2.1.6 Soils

Soils in the area are formed on the silt and weathered bedrock surfaces; soil textures are primarily
silt loams and silty clay loams (U.S. Department of Agriculture, 1984, 1985). In general, the
common soil properties of wetness, shrink-swell, frost action, and low strength must be
considered in construction activities. The Soil Conservation Service has identified the
Macksburg silt loam and the Sharpsburg silt loam as Prime Farmlands.
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2.1.7 Regional Hydrogeology

With the exception of the Belton Training Complex, drainage from the on-base areas naturally
flows towards Scope Creek, which then flows into the Little Blue River. The Little Blue River
flows north into the Missouri River. Drainage from the Billeting Complex and the NDI
Laboratory flows into two surface water impoundments on Scope Creek tributaries. Drainage
flows from the Belton Training Complex southeast into the West Fork of East Creek, which flows
into the South Grand River, a source of water for the Harry S. Truman Reservoir.

In September 1992, Richards-Gebaur AFB applied to the MDNR for a National Pollutant
Discharge Elimination System (NPDES) permit as a non-point source that discharges into Scope
Creek (an unclassified intermittent stream), in compliance with NPDES requirements of the
Clean Water Act and Missouri water regulations. Discharges consist primarily of storm water
runoff from areas used for industrial and related activities. The application did not include runoff
that flows into the two ponds near the base, or any runoff from the Belton Training Complex.

The Little Blue River is listed as a Metropolitan No-Discharge Stream. A No.Discharge Stream
is defined as a stream or waterway that shall not receive any discharges other than non-
contaminated, non-contact cooling water from power plant facilities and/or agricultural land
storm water runoff (MDNR, 1993b). The Truman Reservoir is listed as a Major Reservoir (10
CSR 20) and is classified for levels of water quality protection that allow the water to be suitable
for whole.body contact (e.g., swimming).

None of the waterways described are listed as Outstanding National Resource waters or
outstanding state resource waters. There are no designated wild and scenic rivers in the area.

2.1.8 Base Hydrogeology and Ground Water Use

The base is within the Osage-Salt Plain groundwater area of the Central Nonglacial Plains
groundwater region. The Osage-Salt Plains area is characterized by Pennsylvanian and
Mississippian sandstone and limestone aquifers that yield water from shallow wells at low rates;
wells deeper than 400 feet yield non-potable mineralized water.

The base does not use any groundwater, and there are no operational water wells on base. The
base is not located within a sensitive or special water well construction area (as defined by the state of
Missouri), in which geologic conditions would necessitate additional well construction requirements.

The available groundwater in the vicinity of the base is non-potable. Total dissolved solids
(TDS) content in groundwater exceeds 40,000 ppm, far exceeding the U.S. EPA Secondary sole-
source aquifers in the vicinity of Richards-Gebaur AFB.

2.1.9 Air

Climate conditions around Richards-Gebaur AFB vary substantially on a seasonal, and at times
even daily, basis. Because the surrounding terrain is gently rolling without any significant
modifying influences for miles in any direction, the area is often affected by the importation of
warm or cold air from source regions many hundreds of miles away. Moist air masses flowing
from the Gulf of Mexico, hot and dry air masses from the semiarid southwest, or cold polar
continental air masses from the north may at any given time be the dominating influence affecting
weather in the area.
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Summer iii the Richards-Gebaur AFB area is characterized by warm days and mild nights, with
mostly moderate relative humidity. July is the warmest month, with a mean high temperature of
89 degrees Fahrenheit and a mean low of 70 degrees Fahrenheit. January is the coldest month,
with a mean low temperature 21 degrees Fahrenheit and a mean high of 29 degrees Fahrenheit.
Snowfall normally occurs from November to April and averages about 20 inches per year;

• recipitation averages 37 inches per year, mostly from April to September. Wind speeds average
ii miles per hour and occur from variable directions.

2.1.10 Biology

Richards-Gebaur AFB is situated in a lowland region on the western edge of Missouri. Most of
the region has been extensively altered by agricultural activities. Much of the natural vegetation
on Richards-Gebaur AFB was formerly moist savanna, tall grass prairie, and lowland forest.
Moist savannas are grassland areas with trees present along river bottoms. Typically, these areas
are dominated by prairie grasses and herbs, and there are few shrubs, except for young trees.
Under natural conditions, savannas are maintained by wildfires; however, with the settlement of
man, the number of prairie/savanna fires has been reduced. The prairie has been further altered
by landscaping and agricultural activities. Wooded and shrubby areas are now confined to
drainage areas and fence lines where mowing and clearing activities are restricted. These
disturbances currently maintain the vegetation on and around Richards-Gebaur AFB.

Most of the base parcels and surrounding areas are landscaped with fescues and bluegrass.
Planted tree species include Pin oak, honey locust, and blue spruce. Landscaped areas and
disturbed grassland are maintained with herbicides, fertilizers, and mowing/pruning.

The wooded, riparian zones contain eastern cottonwood, honey locust, osage orange, and
American Elm. Wetland vegetation, including willow, cattails, and sedges, is present along
drainages where water pools and where maintenance activities are precluded.

The Belton Training Complex is less disturbed than the other parcels, and contains a tall grass
prairie community with moist savanna wooded areas. The tall grass vegetation includes big
bluestem and Indian grass, with cord grass growing in the shallow, moist depressions, The entire
Belton Training Complex has been mowed at some time, although the western side of the
drainage has not been disturbed recently and has reverted to native prairie grassland. Riparian
species as described above are also present along the drainages.

Richards-Gebaur AFB lies in a central lowland zone between the Great Plains prairie to the west
and the forested Ozark highlands to the south and east. This area exhibits several habitats found
in both of these communities, as welt as habitats unique to central lowlands. Extensive human
activity, including agricultural and urbanization, has altered much of the natural habitat in the
region. Several wide-ranging species that once inhabited the area are no longer found in central
lowland habitats. Native elk and bison that roamed the great plains and savannas to the west, as
well as mountain lion, black bear, and gray wolf that hunted throughout all habitats are no longer
present. The white-tailed deer is the only large mammal to inhabit this area, and is preyed on by
coyote, bobcat, and man.

Wildlife diversity and activity on base is greatest throughout the wooded areas. Typical
mammals of these wooded habitats include gray and red fox, raccoon, fox squirrel, eastern gray
squirrel, eastern cottontail, and eastern mole House mouse, opossum, and domestic dog and cat
frequent landscaped and developed areas on base.
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A variety of birds are found on base. The common grackle, tufted titmouse, mourning dove,
yellow-rumped warbler, house finch, and downy woodpecker inhabit the wooded areas. Northern
cardinal and black-capped chickadee are typical species associated with open habitats. These
types of species also include the red-winged blackbird and eastern phoebe. Typical species
observed on landscaped areas include American robin, European starling, eastern meadowlark,
and Canada goose. Kilideer utilize landscaped, standing water, and barren gravel areas on base.
Common garter snake and racer are typical reptiles that inhabit all areas on base.

The less-disturbed Belton Training Complex includes several additional species typically
associated with moist savanna and open tall grass prairie communities. White-tailed deer, great-
horned owl, northern flicker, brown thrasher, and American tree sparrow are observed species
associated with the wooded portions of this site. Northern bobwhite, a prairie species, was
observed in the native tall grass.

The United States Fish and Wildlife Service (USFWS) has indicated that no federally listed
threatened or endangered species (flora and fauna) are known to occur at Richards-Gebaur AFB.
The Missouri Department of Conservation (MDC) has conducted a natural features inventory in
Jackson and Cass counties, which focused on listed plants and animals, and has indicated that no
state-listed species are likely to occur on the base.

Limited populations of greater prairie chicken (Tympunuchus cupido), a state-listed rare species,
persist on native grasslands south and west of the base. Richards-Gebaur AFB is located outside
of the known prairie chicken ranges.

Wetlands are the only sensitive habitat at Richards-Gebaur APE. Wetlands are defined as "those
areas that are inundated or saturated by surface or ground water at a frequency and duration
sufficient to support, and under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions" (U.S. Army Corps of Engineers, 1987).
The majority of jurisdictional wetlands in the United States meet three wetland delineation
criteria (hydrophytic vegetation, hydric soils, and wetland hydrology) and are subject to Section
404 of the federal Clean Water Act. Wetlands present on Richards-Gebaur AFB meet the
wetland delineation criteria.

There are 0.6 acre of wetlands in the Cantonment Area and 0.2 acre in the Belton Training
Complex. These wetland areas occur along the natural drainages that traverse the region.

The wetland in the central portion of the Cantonment Area is wooded with open patches of sedges
and cattails. The wetland areas in the northeastern portion of the Cantonment Area are dominated
by cattails with intermittent patches of black willow where surface flow is reduced. The wetknd
areas filter the water that passes through them, settling out sediments and slowing the velocity of
storm water runoff that could otherwise erode the drainage channels during periods of high flow.
The vegetation within the drainages in the Cantonment Area has been left fairly natural for these
reasons, even though the surrounding areas have been landscaped.

The vegetation in the wetland areas in the Belton Training Complex is similar to that in the
Cantonment Area wetland areas, which is predominately cattails, honey locust, and cottonwoods.
The wetlands in the Belton Training Complex are wooded and support more wildlife species than
the wetlands in the Cantonment Area.
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2.2 SITE-SPECIFIC ENVIRONMENTAL SETTING

For the purpote of this project, there are sixteen (16) separate sites which include the following:
1100 Area, 1200 Area, STOOl, Fuel Hydrant Line, Industrial Waste Line, oil/water separators
(CSOO3), storm sewer line, Building 903, Building 940, Building 942, Building 944, Building
948, Building 965, Building 1025, Building 1033, and the POL Yard (51005). Relevant
information on geology, ground water, surface water, air, biology and demographics is discussed
as a single site and is provided in Section 2.1 of this Work Plan.

2.2.1 Contaminant Sources and Contamination

A discussion of contaminant sources and contamination is presented in Section 1.2 of this Work
Plan.

2.2.2 Potential Contaminants

Potential contaminants to surface waters include sediment pollution due to land disturbance
during excavation activity; discharge of petroleum contaminated liquids due to dewatering of fuel
product lines, sewer lines excavations, and surface depression; and petroleum products/residues
released from the subcontractor's construction equipment.

2.2.3 Potential Contaminant Release Pathways

The majority of surface water runoff containing a contaminant release would eventually migrate
to Scope Creek depending on weather conditions at the time of a spill, however it is unlikely that
Scope Creek would be impacted by a spill or release. Most of the areas between the fieldwork
and Scope Creek are tow-cut, grassy areas and a spill or release would infiltrate prior to reaching
Scope Creek. Spill procedures will be implemented and sediment barriers will be installed
between the fieldwork areas and Scope Creek as precautionary measures.
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3.0 PROJECT TASKS

3.1 CONCEPTUAL SITE MODEL DEVELOPMENT

Existing information about the natural conditions and contamination at the Base are discussed in Section 2 1.
The site maps are presented as Figures 1 and 2. The conceptual site model depicts the geologic and
hydrologic conditions at Richards-Gebaur AFB and is depicted in Table 3.1-1.

TABLE 3.1-1
Conceptual Site Model/Natural Conditions and Contamination

Site
Identification

Site

Description
Contaminants And Contaminated Media Migration

Pathways

1100 Area' Receiver
Communication
Facility

Primary contaminant of concern is TPH in soil Soil

Building 12011 Ammunition
Storage

Primary contaminants of concern are PAM's in soil Soil

Former Fuel Storage Area
.

Not Applicable Not
Applicable

Fuel Hydrant
Line'

Fuel Supply Line that led from
former AST's to liST's near
fueling manifolds

Primary contaminants of concern are VOCs (including BTEX),
SVOCs, and TPH in soil.

Soil

Industrial Waste
Line

Line for waste leading from the
900 Area buildings to the
Oil/Water Separators

Primary contaminants of concern are VOCs, SVOCs, and TPH in
soil.

Soil

CS-003
(Oil/Water
Separators)

Oil/Water Separators at the end
of the industrial waste line

Primary contaminants of concern are volatile and semi-volatile
organics to soil and ground water

Soil

Building 903k Electric Power Station Primary contaminants of concern are BTEX/MTBE and TPH
(diesel range) in soil

Soil

Building 940 Hangar No investigation at this site Soil

Building 942 Steam Generating Plant Primary contaminants of concern are TPH (diesel range) and
PAH's in soil and volatiles in ground water

Soil

Building 944 Communication building No Investigation at this site Soil

Building 948' Maintenance Building for Flight
Systems

Primary contaminants of concern are PAH's in soil Soil

Building 965 Hangar for Aircraft General
Purposes

No Investigation at this site Soil

Building jQ25 Transmitter Communication

Facility

Primary contaminant of concern is TPH (diesel range) in soil Soil

Building 1033 Burn Pit Area No Investigation at this site Soil
POL Yard2 Former Fuel Storage Area Not Applicable Not

Applicable
Note: Other contaminants have been detected at these sites but not at concentrations that exceed MDNR CALM Tier I,

Category B STARC Target Concentrations
2 The contaminants and migration pathway are not applicable to this work because these tasks only include
abandoning wells at STOOl and baclcfilling a depression and abandoning a well at the POL Yard
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3.2 APPLICABLE OR RELEVANT & APPROPRIATE REQUIREMENTS IDENTIFICATION

The IRP is the DoD's primary mechanism for response actions on U.S. Air Force installations affected
by the prctvisions of SARA In November 1986, in response to SARA and other EPA interim guidance,
the U.S. Air Force modified the IRP to provide for an RI/FS program. The applicable or relevant and
appropriate requirement (ARAR) for closing the hydrant lines, industrial waste line, oil water
separators and all underground storage tank systems Jditssed as part of this Work Plan is the
Missouri Department of Natural Resources Underground Storage Tank Closure Guidance Document,
March 1996 (Closure Guidance Document). The Closure Guidance Document will be used to determine
the appropriate sampling locations, required analyses and cleanup levels for soil and groundwater
at these locations. Cleanup levels will be established for each site using the LUST Soil Cleanup
Matrix (Table 4 in the MDNR UST Closure Guidance Document) and approved by the
department prior to work beginning. A copy of the Table 4 LUST Soil Cleanup Matrix, scored
for each site, is included at the end of this section.

The Cleanup Levels for Missouri (CALM) document as revised in September 1998 may be considered
for soil and groundwater cleanup levels for compounds not listed in the Closure Guidance
Document.

3.3 CHARACTERIZATION OF BACKGROUND CONDITIONS

A summary of available information on the background soil and or groundwater conditions is not
relevant to this project. The closure of these sites will be based on the actual conditions present at each
site and will be conducted in accordance with guidelines presented in the MDNR UST Closure document
dated March 1996.

3.4 RISK ASSESSMENT

This section is not applicable to this project. The evaluation of risk for these sites was provided when the
CALM Tier I, Category B Target Concentrations were developed by MDNR. The target concentrations
were based on the assessed risk at similar sites.

3.5 DATA NEEDS IDENTIFICATION

The data needs specific for this project involves the documentation of the presence or absence of
evidence of a release(s) from each site. Impacted soil at the oillwater separators, 1100 Area, 1200 Area
and several of the 900 and 1000 buildings that exceeds the MDNR CALM Tier 1, Category B clean up
levels will be rcmcdiated as part of this project (see Table 3.5-1). Impacts at the fuel hydrant line and
industrial waste line will be documented, reported, and addressed at a later date. In order to meet the
above mentioned data needs, soil borings and or trenching will be advanced/excavated at each site and
soil samples submitted to the laboratory for analyses. Water samples will be collected from excavations,
the industrial waste line, from the oil/water separators, and as QA/QC samples for all field activities.

Final Worl Pian . Remedial Actions/Investigations at Multiple sites Project Number UEBL 930014
Richards-Gebaur Air Force Basc, Missouri November 1999

Page 3-2



211 31

Table 3.5-1
CALM Tier 1, Category B Clean Up Target Concentrations for Specific Compoundst

Compound STARC' GTARC Laboratory Reporting Limit
Soil Water

Acenaphthalene Not Applicable (N/A) N/A N/A N/A
Acenapthene 5,900 2 0.7 001

Acetone 3,780 4 N/A N/A
Anthracene 29,500 10 0.7 001
Arsenic 11 0.05 40.0 0 03
Barium 3,930 2 1.0 0.005
Renzene II 0005 0.01 0.000!
Benzo(b)anthracene 1.5 00001 001 07
Benzo(a)pyrene 0.23 00002 0.7 0.01

Benzo(b)fluoranthene 1.4 00001 0.7 0.01

Benzo(g,h,1)peiylene N/A N/A 0.7 0.01

Bis(2-ethylhexyl)phthalate 200 0 006 0.4 0 01

2-Butanone N/A N/A N/A N/A
n-butylbenzene N/A N/A 0 005 0.0011

Sec-butylbenzene N/A N/A 0007 00013
Chloroform 3 8 0.1 0.002 0.0003
Chlorotoluene N/A N/A N/A N/A
Chromium 1,800 0.1 20.0 001
Chrysene 52 00! 07 001
Cis-1,2-dichloroethylene 400 0.07 0.006 0.0012
Dibenzofuran N/A N/A 0 7 0.01

1,2-dichloropropane 14 0.005 0002 00004
Ethylbenzene 1,460 0.32 001 0.0005
Fluoranthene 830 1 07 001
Fluorene 3,900 1 0 7 0 01

Indeno(I,23-cd)pyrene 42 0000! 07 0.01

Isopropytbenzene N/A N/A 0 008 0 0005
Isopropyltoluene N/A N/A 0 006 0.00 12

Lead 660 0.015 10.0 0.025
Methylene chloride 7! 0.005 0002 0.0003

Methylnaphthalene N/A N/A N/A N/A
2-methylnaphthalene N/A N/A N/A N/A
Naphthalene 1,350 002 0,002 0 0004

Phenanthrene N/A N/A 07 001
n-propylbenzene N/A N/A 0.002 0.0004

Pyrene 2,950 1 0.7 0 0!
Trichloroethylene 52 0.005 0 01 0.001

Trimethylbenzene N/A N/A N/A N/A
Toluene 890 0150 00! 00001
Total Petroleum Hydrocarbons 500 10 N/A N/A
Xylenes 1,510 0.32 00! 00005
Vinyl Chloride 0.34 0.002 0009 0.0011
Notes: List only includes compounds detected during previous work at the ROB sites.

STARC = Soil target concentrations In mg/Kg
GTARC = Ground water target concentrations in mg/L
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3.6 FIELD iNVESTIGATION TASKS

The primary method for achieving the goals of this project is through the establishment of Data Quality
Objectives (DQO). DQOs specifS' the data type, quantity, and uses and are the basis for detennining the
data collection activities required for the project The project DQOs are as follows:

TABLE 3.6-1
Project Data Quality Objectives

DATA TYPE DATA QUALITY DATA QUANTITY DATA USE
Ground Water Sample
Analyses
(Screening Data)

See Table 62-1 of the
QAPP for turbidity, pH,
conductivity,
temperature Calibration
and QC Procedures

See WP Tables 3.6 2-7
for number of samples
to be collected

Assess .Ground Water
Quality '

Ground Water Sample
Analyses
(Definitive Data)

See Section 7.0 of the
QAPP, QC Acceptance
Criteria

See WP Tables 3.6.2-1
through 3 6.2-10 and
FSP Tables 3.2-I
through 3.2-19 for
number of samples to be
collected

Assess Ground Water
Quality

Soil Sample Analyses
(Screening Data)

See Table 6.2.2 Of the
QAPP for
Calibration and QC
Procedures

Number of samples to
be screened will be
based on the yardage
removed and on the
appearance of the soil at
each location

Assess Soil Quality

Soil Sample Analyses
(Definitive Data)

See Section 7 of the
QAPP, QC Acceptance
Criteria

See WP Tables 3.6 2-1
through 3.6 2-10 and
FSP Tables 3.2-1

through 3.2-19 for
number of samples to be
collected

Assess Soil Quality

The following is a summary of the field activities associated with closure of several sites at Richard-
Gebaur AFB. The fieldwork is tentatively scheduled to begin in early November 1999.

The field activities to be completed at each building or site are described in detail in Section 3.6.2 of this
Work Plan.

3.6.1 Mobilization

Preparation will be necessary prior to initiation of field activities. These preparations include
coordination with AFBCA for site access, utility clearance, and security, mobilization to the site, location
of underground utilities, and identification of work areas. The Dames & Moore field team will mobilize
from the Kansas City.
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On-site coordination with the Kansas City Aviation Department (KCAD) will be required to ensure work
wilt begin and progress in a safe, efficient manner. Dames & Moore will coordinate with the KCAD to
secure access to the sites and for the storage of materials (e.g , heavy equipment, soil cuttings,
decontamination water, barrels, excavation water, etc.) at the base.

Security issues will be discussed with the Contracting Officer's Representative (COR) and AFBCA
personnel prior to beginning field activities. Procedures will be established to identif' personnel that
require access to the site, and to record the name and purpose of any site visitors in the daily logbook.
Any unauthorized access will be reported immediately to the CUR and AFBCA personnel, and will be so
noted in the daily logbook.

The work areas at the site will be secured during the closure activities. The work area is defined as the
specific locations (i.e., former UST site, excavations, etc.) where field activities are in progress. The
boundary of the work area will be identified and marked during site preparation. The work area will be
activated and deactivated and the boundary relocated, as appropriate, during the course of the
remediation activities. An exclusion zone will delineate the work area during the field activities. The
exclusion zone will extend a minimum of 30 feet from active work areas and will be delineated using
cones and/or barrier tape. The exclusion zone will remain in effect 24 hours a day until the completion
of the field activities at each location. Only authorized Dames & Moore personnel, Dames & Moore
subcontractor personnel, or authorized visitors who have the necessary documentation as described in the
General Health and Safety Plan will be allowed within the exclusion zone.

Existing underground and aboveground utilities in the vicinity of the proposed excavations will be field
located and marked. Dames & Moore will contact the Missouri underground utility locating service (1-
800-"DIG-RITE") to mark the work area prior to the commencement of closure activities. DIG-RITE
will issue Dames & Moore a confirmation serial number for the job. Dames & Moore will also request a
Digging Permit from the City of Kansas City, Missouri to locate utilities not handled by DIG-RITE.
AFBCA will provide as-built drawings of utilities and references of personnel that have historical
knowledge of the location and condition of existing utilities. The location of utilities will also be based
on existing conditions indicated on the drawings titled Detail Utilities Mapi, prepared for the Air Force
by Bums & McDonnell of Kansas City, Missouri, dated January 1974, latest revision February 1994.

3.6.2 Field Activities

Remedial Action at Building 1100 Area

The 1100 Area is an inactive site that previously had a 275-gallon diesel UST and a 550-gallon fuel oil
UST (see Figure 3). Subsurface soil sampling performed in 1996 and 1998 indicated the presence of
contaminated soils in excess of 500 mg/Kg TPH. Remediation activities will be conducted to remove
and dispose of approximately 25 cubic yards of petroleum contaminated soils and confirmatory sampling
will be performed to verif' clean-up. The removal process will include the following: excavation of
contaminated soil; stockpiling the contaminated soil in a roll-off box; sampling any ground water that
enters the excavation(s), Geoprobe screening of ground water at six to eight locations for total volatile
organic compounds (TVUC) (four of the screening locations will be sampled for off-site laboratory
analysis of VUCs and SVUCs), sampling of the contaminated soil for disposal profiling; confirmatory
soil sampling from the excavation; disposal of the contaminated soil at an approved off-Base landfill;
backfilling the excavation; and site restoration. A closure report of field activities will be generated that
satisfies both AFCEE and the MDNR UST Closure Guidance Document at the completion of the project.
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Table 3.6.2-1
Field Activities Summary-Building 1100 Area

211 3'

Activity Number
Excavation locations approved by AFCEE 1

Utility Clearance and excavation permits (if any) I

Excavation of the contaminated soiL 25 cu. Yd.

Soil samples for disposal profiling 1

Confirmation soil sample 5

QA/QC Soil sampling (duplicates MS/MSD) 2

Ground Water samples, if encountered I

Ground Water screening for TVOC 6 to 8
Ground Water sampling for VOCs and SVOCs 4

QA/QC Water sampling (trip blanks) 2
QA/QC Water sampling (equipment blanks, duplicates, and MS/MSD) 4
Soil disposal 25 cu. Yd

BackfihLing 25 cu. Yd.
Site Restoration I

Remedial Action at Buildin2 1201

The Building 1201 Area is an inactive site that previously had a 3,000-gallon fuel oil UST (see Figure 4).
Subsurface soil sampling performed in 1996 indicated the presence of PAR contaminated soils in excess
of the MDNR CALM Tier 1, Category B STARC target concentrations. Remediation activities will be
conducted to remove and dispose of petroleum contaminated soils and confirmatory sampling will be
performed to verify clean-up. The removal process will include the following: excavation of an
estimated 134 cubic yards of contaminated soil; stockpiling the contaminated soil in a roll-off box;
sampling any ground water that enters the excavation(s), Geoprobe screening of ground water at six to
eight locations for total volatile organic compounds (TVOC) (four of the screening locations will be
sampled for off-site laboratory analysis of VOCs and SVOCs), sampling of the contaminated soil for
disposal profiling; confirmatory soil sampling from the excavation; disposal of the contaminated soil at
an approved off-Base landfill; backfilling the excavation; and site restoration. A closure report of field
activities will be generated that satisfies both AFCEE and the MDNR UST Closure Guidance Document
at the completion of the project.

Table 3.6.2-2
Field Activities Summary- Building 1201 Area

134 cu. Yd.

6
2
I

6 to 8
4

Project Number UEBL 930014
November 1999

Utility Clearance and excavation permits (if any)
Excavation of the contaminated soil

Excavation locations approved by AFCEE

Soil samples for disposal profiling
Confirmation soil sampling

QA/QC Soil sampling (duplicates MS/MSD)
Ground Water sampling, if encountered)

Activity Number

Ground Water screening for TVOC
Ground Water sampling for VOCs and SVOCs
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QA/QC Water sampling (equipment blanks, duplicates and MS/MSD) 4

QA/QC Water sampling (trip blanks) 2
Soil disposal 134 cu Yd.
Backfilling 134 cu. Yd.
Site Restoration 1

Site STOO7, Former UST Area Closure

Objectives for this phase of work include removal of the 18 bio-vents and disposal of the polyvinyl
Chloride (PVC) pipe and the cuttings generated during the field activities (see Figure 5). The boreholes
for the 18 bio-vents will be plugged in accordance with State of Missouri guidelines for abandoning
monitoring well (10 CSR 23-4.080). The area where the bio-vents were located will then be reseeded or
repaired to match the surrounding site conditions.

Table 3.6.2-3
Field Activities Summary —STOO7

Activity Number
Pull Bio-vents 18

Plug Blo-vent boreholes 18

Waste profile soil sample 1

QA/QC Water sample (trip blank) 1

Seed/repair well areas 18

Dispose of soil cuttthgs/PVC casings 1

Fuel Rydrant Closure

The entire length of hydrant line will initially be accessed at four points for removal of any residual
liquids and rinsing (see Figure 6). Asbestos containing material will be removed prior to cutting the
pipe. The fluids removed from the fuel hydrant line will be containerized, sampled, analyzed, and
disposed of in accordance with MDNR regulations. The line will be pigged clean. This method is
accomplished by manually pulling an abrasive, rubber, "swab" and degreaser (citrus-based) through the
line attached to a wire. Using the wire, the pig can be pulled in two directions to swab the line clean.
Once the line is rinsed clean, grout will be pressure-pumped into the sections of open line and capped at
each access point. After completion of these activities, soil samples wilt be collected along the line
(every 100 feet) in accordance with MDNR UST regulations. The soil samples will be collected at a
depth of approximately 1-foot below the invert of the line using direct-push sampling technology.

(Note: Utility map shows two lines, fueling and defueling, routed from the former tank site out to the fuel
stand headers). Samples will be collected according to MDNR UST Closure Guidance.

Final Work Plan . Remedial Actioris/investLgatlons at Mutttpte Sites Project Number UEBL 930014
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Table 3.6.2-4
Field Activities Summary —Fuel Hydrant Line
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Activity Number
Utility clearance I

Perform survey to locate hydrant tine I

Excavation to access line for cleaning and plugging 4
Clean fuel hydrant line I
Containerize fluids generated during cleaning 1

Sample fluids for disposal I

Dispose of the fluids I

Grout the fuel hydrant line I

Cap line with expandable plugs I
Direct push soil sampling locations (every 100 feet) and at elbows 58

Plugging each direct push borehole 58

QA/QC Soil Sampling (duplicates and matrix spike/matrix spike dupUcate) 12

QA/QC Water Sampling (trip and equipment blanks) 10

Site restoration (access points for grouting and soil sample locations) 62

Industrial Waste Line Closures

Closure activities for the industrial waste line are listed as follows: sample the liquid flowing through the
line prior to cleaning; clean the line by pigging or jetting methods; containerize and sample the fluids
from the line; dispose of the fluids based on the analyses; collect soil samples using direct-push
technology at the manholes, collapse the lid into the manhole and backfill the manhole with dirt; and
restore the site to pre-field activity conditions (see Figure 6).

Table 3.6.2-5
Field Activities Summary — Industrial Waste Line

Activity Number
Utility clearance I
Survey location of line I

Collect water samples 5

QA/QC samples (equipment blanks, duplicates, and matrix spike/matrix spike duplicates) 4
QA/QC trip blanks 2
Clean the line 1

Containerize fluids generated during cleaning I

Sample the fluids I

Dispose of the fluids I

Direct push soil sampling at manholes 24

QA/QC soil sampling (duplicates and MS/MSD) 4
Backfill each soil boring 24
Backfill the manholes 24
Site Restoration 24

Final Work Plan - Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
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Oil/water separators 9470A and 9470B (CSOO3)

The closure sampling will assess whether a release has occurred from the OWSs prior to their removal
(see Figure 7). OWS-9470A and OWS-9470B will be sampled in accordance with MDNR closure
sampling requirements for a UST of equivalent size. For each OWS, four soil borings will be advanced
adjacent to each side of the OWS to a depth approximately two feet below the bottom of the concrete
pad. One down gradient sample will be taken adjacent to the vertical midpoint of the OWS. In addition,
one sample exhibiting the highest contamination, or from the bottom of the boring if there is no apparent
contamination, will be taken from each of the four borings. Also, a ground water sample will be collected
from the downgradient borehole at each OWS.

After review and confirmation of the results from the soil sampling, a subcontractor will remove the
fluids from the oil/water separators. The fluids will be containerized and sampled by Dames & Moore
field personnel for characterization for disposal at an off-site location. The OWSs will be purged of
flammable vapors and cleaned prior to removal activities. A subcontractor will then use an excavator
and possibly a crane to remove the separators. The associated vent stacks and piping will also be
removed during this operation. Any steel tanks will be transported to a recycling/scrap facility.
Concrete will be demolished and placed in roll-off boxes for transport to a landfill. Soil determined to be
contaminated during the removal operation will be excavated and placed in roll-off boxes for transport to
and disposal at an off-site landfill. After the collection of samples, the excavation will be backfilled
immediately with clean soil brought from an off-site location.

The cleanup goal is the reduction of contaminants in the soil and groundwater to action levels
acceptable to the Air Force and to MDNR. The levels of allowable residual contamination following
the OWS removals and closure of the site are based on the MDNR UST Closure Guidance Document.
A closure report of field activities will be generated that satisfies both AFCEE and the MDNR UST
Closure Guidance Document at the completion of the project.

Table 3.6.2-6
Field Activities Summary — CSOO3 (Oil/Water Separators)

Activity Number
Utility Clearance I

Direct-push soil sampling I

Water samples (direct push technology) 2
OWS contents sampling 2
OWS fluids removal I
OWS fluids disposal I

OWS cleaning/purging 2
OWS removal 2
OWS disposal 2
Waste profile soil sample I

Direct-push soil samples 10

Confirmation soil samples 10

QA/QC water samples (duplicates, equipment blanks and matrix spike/matrix spike duplicates) 3
QA/QC water samples (trip blanks) 2
QA/QC soil sampling (duplicates and matrix spike/matrix spike duplicates) 4
Backfill the excavations 2
Site Restoration 2
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Remedial Inyestiation at Four Former UST Sites
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The Remedial Investigations will be coilducted at Buildings 940, 944, 965, and 1033 (see Figures 8
through 11). The remedial investigations will involve the advancement of direct-push borings at each
site. Soil samples and ground water samples (if present) will be collected and submitted to the laboratory
for analyses. Based on these analytical data, the site(s) will be either remediated by means of a removal
action or closed in accordance with the MDNR usfClosugejjuidance Document.

Table 3.6.2-7
Field Activities Summary — Four RI Sites

Activity Number
Utility clearance 4
Direct-push soil sample 46
Ground water sampling 8

QA/QC water sampling (trip blanks) 7

QA/QC water sampling (duplicates, equipment blanks, and MS/MSD) 14

QA/QC soil sampling (duplicates and matrix spike/matrix spike duplicates) 12
Borehole Plugging 46
Site Restoration 46

Remedial Action at Ei2ht Former lIST Sites

Remediation of petroleum contaminated soils shall be conducted at former UST sites at Buildings 903,
942, 948, and 1025 by removal and off-site disposal (see Figures 12 through 15). The buildings
addressed in the remedial investigation phase (940,944,965, and 1033) may also be addressed in the
removal phase if contamination is in excess of MDNRUST Closure Guidance Document concentrations.
An estimated 590 yards of contaminated soil will be excavated, placed into roll-off boxes and
subsequently disposed of in accordance with MDNR regulations. Samples of the ground water will be
collected from excavations were it is encountered during the removal process. At sites 903, 942, 948 and
1025, ground water will be screened using a Geoprobe unit at six to eight locations for total volatile
organic compounds (TYOC). Four of the screening locations will be sampled for off-site laboratory
analysis of VOCs and SVOCs) Closure reports will be generated for each of the RA sites (if not already
completed in the RI phase) that satisfies both AFCEE and the MDNR UST Closure Guidance Document
at the completion of the project.

Table 3.6.2-8
Field Activities Summary- Eight RA Sites

Activity Number
Excavation locations approved by AFCEE I

Utility Clearance and excavation permits (if any) 8
Excavation of the contaminated soil 590 Cu. Yd.
Confirmation soil sampling 46
Ground Water Sampling 9
Ground Water screening for TVOC 24 to 32
Ground Water sampling for VOCs and SVOCs 16

QAJQC Water sampling (trip blanks) 16

Final work Plan - Remedial Actionsf Investigations at Multiple Sites
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QA/QC Water Sampling (duplicates, equipment blanks, MS/MSD) 48

QA/QC Soil Sampling (duplicates and matrix spike/matrix spike duplicates) 16

Soil Profiling samples 8

Soil disposal 590 cu. Yd.

Backfilling 590 cu. Yd.

Site Restoration 8

POL StoraEe Yard

The depression remaining from the demolition of Buildings 951 and 953 will be backfilled to eliminate a
safety concern at the site. The water that has collected in this depression will be pumped into the
oil/water separator immediately south of the POL Yard.. The existing monitoring well (MW-1208)
located in the depression will be abandoned by a State of Missouri licensed well driller in accordance
with MDNR criteria for abandoning monitoring wells (10 CSR 23-4.080). A letter report will be
generated for these activities.

Table 3.6.2-9
Field Activities Summary —POL Yard

Activity Number
Sample backfill material 1

Sample water in the depression 1

Pump water from depression I

Abandon the monitoring welt in the depression I

Backfill the depression 1

Seed the area 1

3.6.3 Sampling and Analyses Activities

Soil and ground water samples will be collected from various locations at the 1100 Area, 1200 Area, ST-
007, Fuel Hydrant Line, Industrial Waste Line, Storm Sewer, Oil/Water Separators, four (4) RI sites, and
eight (8) RA sites. The Sample Analysis Summary Tables 3.6.3-1 and 3.6.3-2. list the matrices,
parameters, number of samples, and the number of quality control samples that will be completed for the
site.

The categories of data to be collected during this field investigation include (1) screening data and (2)
definitive laboratory data. Screening data includes data produced by rapid field screening methods and
are generally less precise than standard analytical methods. Screening level methods produce analyte or
class of analyte identification at generally elevated detection levels. This type of data will be generated
during screening of soil sample headspace with a photoionization detector (PID), ground water dissolved
phase hydrocarbons utilizing a ChemSensor® instrument, ground water field screening utilizing a van-
mounted gas chromatograph, and the measurement of pH, temperature, conductance, turbidity, and
filterable residue during monitoring well development and purging.

Definitive laboratory data are produced using standard U.S. EPA or other reference methods, usually in
an off-site laboratory. The data are analyte-specific and have the standardized quality control (QC) and
documentation requirements necessary to verify all results. Definitive data are not restricted in their use
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unless quality control problems are encountered which require the data to be qualified. This type of data
will be generated to identi& the type and concentration of contaminants at the site.

A Quality Assurance/Quality Control (QA/QC) program will be implemented to ensure that the above
objectives are met. Sample collection data quality will be controlled through the use tf. standard
collection methods and field logbooks. Selected field sampling procedures are discussed in Section 6.0
of the FSP. Adherence to these field procedures will ensure sample representativeness and minimal
potential for sample contamination.

Table 3.6.3-1
Soil Sample Analysis Summary

Analyte

[ No. Waste

Confirmatory Profile

Method LSamPIeJ Samples
Number

Duplicates

No.

Trip
Blanks

No.

Equipment

Blanks

No.

MSIMSD

Sample

Total

Number.

Samples

TPI-l-GRO 8015M 207 12 26 0 0 26 271

TPI-1-DRO 8015M 207 12 26 0 0 26 27!

BTEX/MTBE 8260 5 I I 0 0 1 8

voCs 8260 202 II 25 0 0 26 263

SVOCs 8270 202 II 25 0 0 26 263

PCB 8082 102 5 13 0 0 13 133

Pesticides 8081 102 0 13 0 0 13 128

Ethylene Olycot 8015M 44 0 4 0 0 4 52

Total Metals 6010 39 8 4 0 0 6 57

TCLP Metals 1311/6010 78 5 II 0 0 II 105

OpenCupFlash
Point

846/1010 0 13 0 0 0 0 13

Paint Filter 846/9095 0 13 0 0 0 0 13

Percent Chlorine ASTM #
D808-87

0 8 0 0 0 0 8
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Table 3.6.3-2
Aqueous Sample Analysis Summary

Analyte Method

No.

Confirmatory

Samples

Waste

Proffie

Samples

Number

Duplicates

No.

Trip
Blanks

No.

Equipment

Blanks

No.

MS/MSD

Sample

Total

Number.

Samples

TPI1-GRO 8015M 28 I 16 0 40 16 101

TPFI-DRO 80l5M 28 1 IS 0 4! 16 IC!

BTEX/MTBE 8260 1 0 t 2 2 I 7

VOCs 8260 43 1 17 45 46 Ii 167

SVOCs 8310 43 I 17 0 46 IS 122

PCB 8082 22 I 10 0 17 10 60

Ethylene Glycol 8015M 9 0 2 0 4 2 17

Pesticide 8081 22 I 10 0 17 10 60

Metals 6010 22 I 10 0 17 10 60
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211 43' Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 1025

Site
Features

1 Score 15

jJTrue
Score 10 Score 5
If True If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 • I 150-25 ft. <25 ft. 0

Groundwater potable? No 15 Yes

Drinking water supply
proximity?

> 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.

away
C 100 ft.

away

Distance to surface
waters?

> 5,000 ft. 5,000-2,50 1 ft. 2,500—

1,000 ft.

5 C 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-251 ft. 250-100 ft. <100 ft.

Man-made horizontal
conduits?

>250 ft. 15 250-101 ft. 100-50 ft. <50 ft.

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-

High
High

Soil thickness?
(see overburden map)

> SOft. 50-4 1 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

> 5,000 ft. 15 5,000-2,501 ft. 2,500-1,000
ft.

<1,000 ft.

Surrounding land use? > 1,000 ft.
away

15

15

1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

'Future land use? Industrial Commercial 10 Residential

Off-site impact? No
!

Yes

Subtotals 120 40 5 0

Total Score = 145

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-SO 79-50 49orless

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPR 1000 500 200 100 50

MTBE 280 140 60



Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 1033

1?t A.CU. 't

Site
Features

Score 15
if True - Score 10 Score S

If True If True
Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft. 50-25 ft. <25 ft. 0

Groundwater potable? No I'S

5

Yes

Drinking water supply
proximity?

> 1,000 ft.
away

15 1,000-501 ft.
away

500-lOOft.
away

< 100 ft.

away

Distance to surface
waters?

> 5,000 ft. 5,000-2,501 ft. 2,500—

1 000 ft.

< 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 500-251 ft. 250-100 ft. <100 ft. 0

Man-made horizontal
conduits?

>250 ft. 15 250-101 ft. 100-50 ft. <50 ft.

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness?

(see overburden map)

> SOft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. <1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

< 100 ft.

away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No 15 Yes

Subtotals 105 20 5 0

Total Score 130

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPH 1000 500 200 100 50

MIRE 280 140 60



211 45 Table4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 1100 Area

Site
Features

Score 15
if True

Score 10 Score 5
If True If True

Score 0
If True

Depth to groundwater? > 100 ft.

15

100-SI ft. 50-25 ft. <25 ft. 0

Groundwater potable? No Yes

Drinking water supply
proximity?

> 1,000 ft.
away

15 1,000-501 ft.
away

500-100 ft.
away

< 100 ft.
away

Distance to surface
waters?

>5,000 ft. 5,000-2,501 ft. 2,500—

i,oo ft.

5 < 1,000 ft.

Geologic features present? >2,000 ft. 2,000-1,001 ft. 10 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-25 1 ft. 250-100 ft. < 100 ft.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <50 ft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-
High

High

Soil thickness?
(see overburden map)

>50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

> 5,000 ft. 15 5,000-2,501 ft. 2,500-1,000
ft.

< 1,000 ft.

Surrounding land use9 > 1,000 ft.
away

15 1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No 15 Yes

Subtotals 90 30 5 0

Total Score = 125

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49orless

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E <2

TPH 1000 500 200 100 50

MTBE 280 140 60



Table 4
I1UST SQl! Cleanup Guidelines for Undisturbed Soilit Building 1200 Area

211 46

Site
—

Features
Score 15
if True

Score 10 Score 5
If True If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft. 50-25 ft j <25 ft. 0

Groundwater potable? No 15 Yes

Drinking water supply
proximity?

> 1,000 ft.

away
15 1,000-501 ft.

away

10

500-100 ft.
away

< 100 ft.
away

Distance to surface
waters?

>5,000 ft. 5,000-2,501 ft. 2,500—

1 000 ft

C 1,000 ft.

Geologic features present? >2,000 ft.

15

2,000-1,001 ft. 10 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

> 500 ft. 500-251 ft. 250-100 ft. < 100 ft.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <50 ft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-
High

High

Soil thickness?
(see overburden map)

> 50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft.

10

2,500-1,000
ft.

<1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

C 100 ft.
away

Future land use? Industrial Commercial Residential

Off-site impact? No 15 Yes

Subtotals 90 40 0 0

Total Score = 130

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPH 1000 500 200 100 50

MTBE 280 140 60



211 47 Table4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 903

Site
Features

Score 15
if True

Score 10
If True

Score S
If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft Ls0-25 ft. <25 ft. 0

Groundwater potable? No 15 — Yes

Drinking watersupply
proximity?

> 1,000 ft.
away

15

15

1,000-501 ft.
away

10

500-100 ft.
away

< 100 ft.
away

Distance to surface
waters?

>5,000 ft. 5,000-2,501 ft. 2,500—

1,000 ft.

<1,000 ft.

Geologic features present? >2,000 ft. 2,000-1,001 ft. 1,000-500 ft. — <500 ft.

Man-made vertical
conduits?

> 500 ft. 500-251 ft. 250-100 ft. < 100 ft. 0

Man-made horizontal
conduits?

>250 ft. 250-10 1 ft. 100-50 ft. <SOft. 0

Soil permeability?
(see definitions)

Low Low-Moderate 10 Moderate-
Fligh

High

Soil thickness?
(see overburden map)

> SOft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15

15

5,000-2,501 ft.

10

2,500-1,000
ft.

< 1,000 ft.

Surrounding land use? > 1,000 ft.
away

1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Future land use? Industrial Commercial Residential

Off-site impact? No 15 - Yes

Subtotals 90 30 0 0

Total Score 120

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

ETEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPR 1000 500 200 100 50

MTBE 280 140 60
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LUST Soil

Table 4
Cleanup Guidelines for

Building 940
Undisturbed Soil

Site
Features

Score 15
if True

Score 10
If True

Score S
If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft. f 50-25 ft. <25 ft. 0

Groundwater potable? No IS Yes

Drinking watersupply
proximity?

> 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

C 100 ft.

away

Distance to surface
waters?

>5,000 ft. 5,000-2,501 ft. 10 2,500—

i,ooo ft.

< 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-251 ft. 250-100 ft. C 100 ft.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <50 ft. 0

Soil permeabiLity?
(see definitions)

Low Low-Moderate 10 Moderate-
High

High

Soil thickness?
(see overburden map)

> 50 ft. 50-4 1 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. C 1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-501 ft.

away

10

500-100 ft.
away

<100 ft.
away

Future land use? Industrial

15

Commercial Residential

Off-site impact? No Yes

Subtotals 105 30 0 0

Total Score= 135

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49orless

BTEX 4/20/100/100 2/10/50/50 1/5110/10 0.5/1/2/2 B+T+E <2

TPH 1000 500 200 100 50

MTBE 280 140 60



211 49 Table4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 942

Site
Features

1 Score 15

JTrue —
Score 10 Score S
If True If True

Score 0
If True

Depth to groundwater? >100 ft.

15

100-51 ft. I j 50-25 ft. <25 ft. 0

Groundwater potable? No Yes

Drinking water supply
proximity?

>1,000 ft.
away

15 1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Distance to surface
waters?

>5,000 ft. 5,000-2,50 1 ft. 10 2,500—

1,000 ft.

< 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,00 1 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 500-25 1 ft. 250-100 ft. < 100 ft. 0

Man-made horizontal
conduits?

>250 ft. 250-10 1 ft. 100-50 ft. <50 ft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness?
(see overburden map)

> 50 ft. 50-4 1 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

> 5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. < 1,000 ft.

Surrounding land use? > 1,000 ft.
away

15 1,000-50 1 ft.
away

500-100 ft.
away —

<100 ft.
away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No 15 - Yes

Subtotals 90 30 0 0

Total Score = 120

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

BTEX 4/20/100/100 2/10/50/50 1/5110/10 0.5/1/2/2 B+T+E <2

TPI-I 1000 500 200 100 50

MTEE 280 140 60



Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 944

211 50

Site
Features

Score 15
if True

Score 10 j Score 0

If True If True [If True

Depth to groundwater? > 100 ft. too-si ft. 150-25 ft. <25 ft. U

Groundwater potable? No IS Yes

Drinking watersupply
proximity?

> 3,000 ft.

away

15

15

1,000-501 ft.
away

500-100 ft.
away

C 100 ft.

away

Distance to surface
waters?

> 5,000 ft. 5,000-2,50 1 ft. 2,500—

1,000 ft.

5 <1,000 ft.

Geologic features present? >2,000 ft. 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-251 ft. 250-100 ft. <100 ft.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. 5 <50 ft.

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness? >50 ft. 50-4 1 ft. 40-20 ft. <20 ft. 0
S (see overburden map) ___________ — ______________ — _______________ __________ —

Environmentally sensitive >5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. <1,000 ft.
receptors?

Surrounding land use? > 1,000 ft.

away

15 1,000-501 ft.
away

500-100 ft.

away
C 100 ft.

away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No IS Yes

Subtotals 105 20 10 0

Total Score = 135

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

ETEX 4/20/100/100 2110/50/50 1/5/10/10 0.5/1/2/2 B+T+Ec2

TPB 1000 500 200 100 50

MTBE 280 140 60



211 51 Table4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Building 948

Site
Features

Score 15
if True

Score 10 Score S
If True If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-SI ft. 50-25 ft. <25 ft. 0

Groundwater potable? No 15

5

Yes

Drinking watersupply
proximity?

> 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

<100 ft.
away

Distance to surface
waters?

> 5,000 ft. 5,000-2,501 ft. 2,500—

1,000 ft.

< 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-251 ft. 250-100 ft. <10011.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <SOft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness?
(see overburden map)

>50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. <1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

<10011.
away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No 15 Yes

Subtotals 105 20 5 0

Total Score 130

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49orless

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPH 1000 500 200 100 50

MTBE 280 140 60



Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

,. Building 965

211 52

Site
Features

Score 15
if True

Score 10 ScoreS
If True If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft. 50-25 ft. <25 ft. 0

Groundwater potable? No 15 Yes

Drinking water supply
proximity?

> 1,000 ft.

away

15 1,000-501 ft.
away

500-100 ft.

away

< 100 ft.
away

Distance to surface
waters?

>5,000 ft.

15

5,000-2,501 ft. 2,500—

000 ft.

5 c 1,000 ft.

Geologic features present? >2,000 ft. 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 15 500-251 ft. 250-100 ft. < 100 ft.

Man-made horizontal
conduits?

>250 ft. 250-10 1 ft. 100-50 ft. <SOft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness? > 50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

(see overburden map) ___________ ______________ _______________ __________

Environmentally sensitive >5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. < 1,000 ft.

receptors?

Surrounding land use? > 1,000 ft.

away
15

15

1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No Yes

Subtotals 105 20 5 0

Total Score = 130

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPH 1000 500 200 100 50

MTBE 280 140 60



Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Fuel Hydrant Line

Site
Features

Depth to groundwater?

Score 15
if True

> 100 ft.

No 15

Score 10 [Scores
If True If True J
100-51 ft j 50-25 ft.

Score U
If True

<25 ft. 0

Groundwater potable?

5

Yes

Drinking water supply
proximity?

> 1,000 ft.

away
15 1,000-501 ft.

away
500-100 ft.
away

C 100 ft.

away

Distance to surface
waters?

> 5,000 ft.

15

5,000-2,501 ft. 2,500—

1,000 ft.

C 1,000 ft.

Geologic features present? >2,000 ft. 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 500-251 ft. 250-100 ft. 5 C 100 ft.

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <SOft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-
High

High

Soil thickness?
(see overburden map)

> 50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. <1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-501 ft.

away

10

500-100 ft.
away

< 100 ft.
away

Future land use? Industrial Commercial Residential

Off-site impact? No 15 Yes

Subtotals 90 20 10 0

Total Score = 120

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49orless

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E <2

TPH 1000 500 200 100 50

MTBE 280 140 60
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Table 4
LUST Soil Clçanup Guidelines for Undisturbed Soil

indusfril Waste Line

211 54

Site
Features

Score 15
if True

Score 10 Score 5
If True If True

Score 0
If True

Depth to groundwater? > 100 ft. 100-51 ft. I 50-25 ft. <25 ft. 0

Groundwater potable? No 15 Yes

Drinking water supply
proximity?

> 1,000 ft.
away

15 1,000-50 1 ft.

away
500-100 ft.
away

C 100 ft.

away

Distance to surface
waters?

> 5,000 ft. 5,000-2,501 ft. 2,500—

1,000 ft.

< 1,000 ft.

Geologic features present? >2,000 ft. 15 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 500-251 ft. 250-100 ft. <100 ft. 0

Man-made horizontal
conduits?

>250 ft. 250-10 1 ft. 100-50 ft. <50 ft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-High High

Soil thickness?
(see overburden map)

> 50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

>5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. < 1,000 ft.

Surrounding land use? > 1,000 ft.
away

15 1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Future land use? Industrial Commercial 10 Residential

Off-site impact? No 15 Yes

Subtotals 90 20 0 0

Total Score 110

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49or less

BTEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+E<2

TPH 1000 500 200 100 50

MTBE 280 140 60



Table 4
LUST Soil Cleanup Guidelines for Undisturbed Soil

Oil/Water Separator 9470 MB Site

Site
Features

Score 15
if True —

Score 10 Score 5
If True If True

Score 0
If True

Depth to groundwater? > 100 ft.

15

100-5 1 ft j 50-25 ft. <25 ft. 0

Groundwater potable? No Yes

Drinking water supply
proximity?

> 1,000 ft.

away

15 1,000-501 ft.
away

500-100 ft.
away

<100 ft.
away

Distance to surface
waters?

>5,000 ft.

15

5,000-2,50 1 ft. 2,500—

1,000 ft.

< 1,000 ft. 0

Geologic features present? >2,000 ft. 2,000-1,001 ft. 1,000-500 ft. <500 ft.

Man-made vertical
conduits?

>500 ft. 500-251 ft. 250-100 ft. < 100 ft. 0

Man-made horizontal
conduits?

>250 ft. 250-101 ft. 100-50 ft. <SOft. 0

Soil permeability?
(see definitions)

Low Low-
Moderate

10 Moderate-
High

High

Soil thickness?
(see overburden map)

>50 ft. 50-41 ft. 40-20 ft. <20 ft. 0

Environmentally sensitive
receptors?

> 5,000 ft. 15 5,000-2,501 ft. 2,500-1,000 ft. <1,000 ft.

Surrounding land use? > 1,000 ft.

away
15 1,000-50 1 ft.

away
500-100 ft.
away

<100 ft.
away

Future land use? Industrial

15

Commercial 10 Residential

Off-site impact? No Yes

Subtotals 90 20 0 0

Total Score 110

SOIL Cleanup Levels (ppm)

Total
Score

195-150 149-120 119-80 79-50 49 or less

ETEX 4/20/100/100 2/10/50/50 1/5/10/10 0.5/1/2/2 B+T+Ec2

TPH 1000 500 200 100 50

MTJ3E 280 140 60
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4.0 REMEDIAL ACTION

As previously noted, this project involves soil contamination rernediation at the 1100 Area and Buildings
903, 942, 948, 1025, and 1201. This project could also include soil contamination remediation at
Buildings 940, 944, 965, and 1033, depending on the outcome of Remedial Investigations at this sites.
The soil remediation will involve the removal of the soil and disposal of the soil at a landfill. The soil
from the excavations where the soil is removed will be sampled to insure that the removal action is
complete. If soil contamination is still present above the MDNR CALM Tier 1, Category B STARC
target concentrations, the excavation process wilt be continued until the project goals have been met.
There is no ground water remediation task in this project.
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5.0 DATA ASSESSMENT, RECORDS, AND REPORTING REQUIREMENTS

5.1 DATA ASSESSMENT

The data reduction, review, reporting, and validation procedures described in Section 8.0 of the Quality
Assurance Project Plan (QAPP) will be followed to ensure that: (1) complete documentation is
maintained, (2) transcription and data reduction errors are minimized, (3) the data are reviewed and
documented, and (4) the reported results are qualified if necessary. Laboratory data reduction and
verification procedures are required to ensure the overall objectives of analysis and reporting meet
method and project specifications.

5.2 RECORD KEEPING

Dames & Moore shall maintain field records sufficient to recreate sampling and measurement activities
and to meet Environmental Resources Program Information Management System (ERPIMS) data
loading requirements. The requirements apply to all measuring and sampling activities. The AFCEE
forms to be completed by Dames & Moore during the implementation of this project are presented in
Appendix A of the FSP. The information shall be recorded with indelible ink in a permanently bound
notebook with sequentially numbered pages. These records shall also be archived in an easily accessible
form and made available to the Air Force upon request.

The following information shall be recorded for all field activities: (1) location, (2) date and time, (3)
identity of people performing activity, and (4) weather conditions. For field measurements: (I) the
numerical value and units of each measurement, and (2) the identity of and calibration results for each
field instrument, shall be recorded.

The following additional information shall be recorded for all sampling activities: (1) sample type and
sampling method, (2) the identity of each sample and depth(s), where applicable, from which it was
collected, (3) the amount of each sample, (4) sample description (e.g., color, odor, clarity), (5)
identification of sampling devices, and (6) identification of conditions that might affect the
representativeness of a sample (e.g , refueling operations, damaged casing).

The laboratory shall maintain electronic and hardcopy records sufficient to recreate each analytical event
conducted pursuant to the Scope of Work (SOW). The minimum records the laboratory shall keep
contain the following: (1) Chain-of Custody (COC) forms, (2) initial and continuing calibration records
including standards preparation traceable to the original material and lot number, (3) instrument tuning
records (as applicable), (3) method blank resuLts, (4) internal standards results, (5) surrogate spiking
records and results (as applicable), (6) spike and spike duplicate records and results, (7) laboratory
records, (8) raw data, including instrument printouts, bench work sheets, and/or chromatograms with
compound identification and quantitation reports, (9) corrective action reports, (10) other method and
project required QC samples and results, and (11) laboratory-specific written Standard Operating
Procedures (SOPs) for each analytical method and QA/QC function in place at the time of analysis of
project samples. Examples of the data reports to be maintained by the laboratory are presented in
Section 8.0 of the QAPP.
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5.3 REPORTING REQUIREMENTS

Dames & Moore will meet the data deliverable requirements of the ERPIMS. Field and laboratory data
will be recorded into a computerized format as required by the most current version of the ERPIMS Data
Loading Handbook. This task will be performed using the latest version of the ERPIMS Quality Control
Too! (ERPTOOLS), a personal computer software utility, to quality check ASCII data files and to check
all data files for compliance with requirements in the ERPIMS Data Loading Handbook. An Informal
Technical Information Report (ITIR), consisting of the forms required by the AFCEE QAPP, will be
generated and submitted to AFCEE prior to the issuance of the final report.
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6.0 PROJECT SCHEDULE AND REFERENCES

6.1 PROJECT SCHEDULE

Pending approval of the work plans, the fieldwork for this project is scheduled to begin in early
November 1999. Schedule is attached at the end of Section 6.0

6.2 REFERENCES

The references for the Work Plan are presented in the Field Sampling Plan.
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PREFACE

This Field Sampling Plan provides for Remedial Action at Building 1100 Area; Remedial Investigation
at Building 1200 Area; Removal of the 18 bio-vent wells at ST-007; Closure of the Fuel Hydrant Line;
Closure of the Industrial Waste Line; Closure at 51005 (Oil/Water Separators); Remedial Investigations
at four Former UST Sites; Remedial Action at eight Former UST Sites; and backfiiling a depression at
the POL Yard. The fieldwork that is to be accomplished during this project will be conducted from
November 1999 through January 2000.

Key responsibttities have been assigned to the following Dames & Moore personnel:

Mr. Gary Alkire San Antonio, TX Program Manager (210) 496-7911
Mr. John Plevniak Overland Park, KS Senior Project Manager (913) 677-1490
Mr. Kris Moore Overland Park, KS Technical Project Manager (913) 677-1490
Ms. Tern I-Iecht Overland Park, KS Field Team Leader (913) 677-1490
Mr. John Kearns Baltimore, MD Laboratory Quality Assurance (410) 859-5049
Mr. Bill Berlett Chicago, IL Regional Health & Safety Officer

Ms. Kay Grosinske will act as the Contracting Officer's Representative (COR) and Team Chief for this
Delivery Order. She may be reached at (210) 536-6451.

Mr. Mike Nicklow, the Richards-Gebaur AFB Point of Contact (POC), can be reached at (614) 492-8065
ext. 27.
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LJST OF ACRONYMS AND ABBRJVIATIONS

AA atomic absorption
ACM Asbestos Containing Material
ADC Air Defense Command
AFE Air Force Base
AFBCA Air Force Base Conversion Agency
AFCEE Air Force Center for Environmental Excellence
AFCS Air Force Communications Service
AFRES Air Force Reserves
ARAR applicable or relevant and appropriate requirement
AST Above Ground Storage Tank
ASTM American Society for Testing and Materials

bgs below ground surface
BY bromide
BTEX Bcnzene, toluene, ethylbenzene, xyiene

degrees Celsius
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulation

chloride
cm/sec centimeters per second
COC chain of custody
COR contracting officer representative

DBCRA Defense Base Closure and Realignment Act
DEQPPM Defense Environmental Quality Program Policy Memorandum
DOD Department of Defense
DOT Department of Transportation
DNAPL dense non-aqueous phase liquid
DQO data quality objective
DRO Diesel Range Organics

EC electrical conductivity
EDS ethylene dibromide
EPA Environmental Protection Agency
ERPIMS Environmental Resources Program Information Management System

F fluoride
flame ionization detector

FSP Field Sampling Plan
ft foot or feet
FTL Field Team Leader
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glcm3 grams per cubic centimeter
C glass
gaul? gallons per cubic foot
GPR ground penetrating radar
CR0 Gasoline Range Organics
GSA General Services Administration

zS04 sulfuric acid
ITCI hydrochloric acid
HNO3 nitric acid
HSP Health and Safety Plan

JAW in accordance with
IDW Investigation Derived Waste
IRP Installation Restoration Program
TEPIMS Installation Restoration Program Information Management System
ITIR Informal Technical Information Report

KCAD Kansas City Aviation Department

lbs/gal pounds per gallon
LNAPL light non-aqueous phase liquid
LQAM Laboratory Quality Assurance Manager

MAC Military Airlift Command
MDL method detection limit
MDNR Missouri Department of Natural Resources
mL milliliter
mL/L milliliters per liter
MSIMSD matrix spike/matrix spike duplicate
MTBE Methyl Tertiary Butyl Ether

Na2S203 sodium thiosulfate
NCP National Contingency Plan
NFRAP No Further Response Action Planned
N0j nitrite
NO; nitrate
NTU nephelometric turbidity unit

OD outside diameter
OSRA Occupational Safety and Health Administration
OVA organic vapor analyzer
OWS Oil/Water Separator

P polyethylene
PAH polynuclear aromatic hydrocarbon

Final Field sampling Plan - Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
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PCB polychlorinated biphenyt
PlO photoionization detector
PM Project Manager

phosphate
POL Petroleum Oil and Lubricant
PPE personal protective equipment
ppm parts per million
ppb parts per billion
PVC polyvinyl chloride

QA quality assurance
QAPP quality assurance project plan
QC quality control

RCRA Resource Conservation and Recovery Act
RJJFS remedial investigationlfeasibility study

SAP Sampling and Analysis Plan
SARA Superfund Amendments and Reauthorization Act
SET Shirley Environmental Testing, Inc.

sulfate
SOW statement of work
SP spontaneous potential
5PM Senior Project Manager
550 Site Safety Officer
SVOC semivolatile organic compound

T California brass
TCLP toxicity characteristic leaching procedure
TPH total petroleum hydrocarbon
TPM Technical Project Manager
TYR Total Volatile Hydrocarbons

USCS Unified Soil Classification System
USGS U.S. Geological Survey
TJST Underground Storage Tank

VOC volatile organic compound

WP work plan

jig microgram

3-0 three-dimensional
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1.0 INTRODUCTION

The Field Sampling Plan (FSP) presents, in specific terms, the requirements and procedures for
conducting field operations and investigations. This project specific FSP has been prepared to ensure (I)
the data quality objectives specified for this project are met, (2) the field sampling protocols are
documented and reviewed in a consistent manner, and (3) the data collected are scientifically valid and
defensible. This site specific FSP and the Air Force Center for Environmental Excellence (AFCEE)
Quality Assurance Project Plan (QAPP), Version 3.0, 1998, shall constitute, by definition, an AFCEE
Sampling and Analysis Plan (SAP).

The National Contingency Plan (NCP) specifies circumstances under which a FSP is necessary for
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) response actions.
For cleanup actions at the remedial investigation/feasibility study (R1/FS) stage, the NCP requires lead
agents to develop sampling and analysis plans which provide a process for obtaining data of sufficient
quality and quantity to satisfy data needs. Such sampling and analysis plans must include a field
sampling plan. 40 CFR 300.430 (b)(8)(iØ.

Guidelines followed in the preparation of this plan are set out in the: Data Quality Objectives Process for
Superfund, Interim Final Guidance (U.S. Environmental Protection Agency [EPA], 1993). In addition,
reference was made to the Missouri Department of Natural Resources (MDNR) Underground Storage
Tank (US]') Closure Guidance Document (MDNR, 1996) and the MDNR Cleanup Levels for Missouri
(CALM) (MDNR, 1998).

This FSP is required reading for all staff participating in the work effort. The FSP shall be in the
possession of the field teams collecting the samples. All contractors and subcontractors shall be required
to comply with the procedures documented in this FSP in order to maintain comparability and
representativeness of the collected and generated data.

Controlled distribution of the FSP shall be implemented by the prime contractor to ensure the current
approved version is being used. A sequential numbering system shall be used to identify controlled
copies of the FSP. Controlled copies shall be provided to applicable Air Force managers, regulatory
agencies, remedial project managers, project managers, and quality assurance (QA) coordinators.
Whenever Air Force revisions are made or addenda added to the FSP, a document control system shall
be put into place to assure (1) all parties holding a controlled copy of the FSP shall receive the
revisions/addenda and (2) outdated material is removed from circulation. The document control system
does not preclude making and using copies of the FSP; however, the holders of controlled copies are
responsible for distributing additional material to update any copies within their organizations. The
distribution list for controlled copies shall be maintained by the prime contractor.
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2.0 PROJECT BACKGROUND

2.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force Installation Restoration Project (IRP) is to assess past hazardous
waste disposal and spill sites at U.S. Air Force installations and to develop remedial actions consistent
with the NCP for sites that pose a threat to human health and welfare or the environment. This section
presents information on the program origins, objectives, and organization.

The 1976 Resource Conservation Recovery Act (RCRA) is one of the primary federal laws governing the
disposal of hazardous wastes. Sections 6001 and 6003 of RCRA require federal agencies to comply with
local and state environmental regulations and provide information to the EPA concerning past disposal
practices at federal sites. RCRA Section 3012 requires state agencies to inventory past hazardous waste
disposal sites and provide information to the EPA concerning those sites.

In 1980, Congress enacted CERCLA (Superfund). CERCLA outlines the responsibility for identif'ing
and remediating contaminated sites in the United States and its possessions. The CERCLA legislation
identifies the EPA as the primary policy and enforcement agency regarding contaminated sites.

The 1986 Superfund Amendments and Reauthorization Act (SARA) extends the requirements of
CERCLA and modifies CERCLA with respect to goals for remediation and the steps that lead to the
selection of a remedial process. Under SARA, technologies that provide permanent removal or
destruction of a contaminant are preferable to action that only contains or isolates the contaminant.
SARA also provides for greater interaction with public and state agencies and extends the EPA's role in
evaluating health risks associated with contamination. Under SARA, early determination of Applicable
or Relevant and Appropriate Requirements (ARARs) is required, and the consideration of potential
remediation alternatives is recommended at the initiation of an R1/FS. SARA is the primary legislation
governing remedial action at past hazardous waste disposal sites.

Executive Order 12580, adopted in 1987, gave various federal agencies, including the Department of
Defense (DOD), the responsibility to act as lead agencies for conducting investigations and
implementing remediation efforts when they are the sole or co-contributor to contamination on or off
their properties.

To ensure compliance with CERCLA, its regulations, and Executive Order 12580, the DOD developed
the IRP, under the Defense Environmental Restoration Program, to identi& potentially contaminated
sites, investigate these sites, and evaluate and select remedial actions for potentially contaminated
facilities. The DOD issued the Defense Environmental Quality Program Policy Memorandum
(DEQPPM) 80-6 regarding the IRP program in June 1980, and implemented the policies outlined in this
memorandum in December 1980. The NCP was issued by EPA in 1980 to provide guidance on a process
by which (I) contaminant release could be reported, (2) contamination could be identified and quantified,
and (3) remedial actions could be selected. The NCP describes the responsibility of federal and state
governments and those responsible for contaminant releases.

The DOD formally revised and expanded the existing IRP directives and amplified all previous
directives and memoranda concerning the IRP through DEQPPM 8 1-5, dated 11 December 1981. The
memorandum was implemented by a U.S. Air Force message dated 21 January 1982.
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The IRP is the DOD's primary mechanism for response actions on U.S. Air Force installations affected
by the provisions of SARA. In November 1986, in response to SARA and other EPA interim guidance,
the U.S. Air Force modified the IRP to provide for an R1/FS program. The IRP was modified so that
R1/FS studies could be conducted as parallel activities rather than serial activities. The program now
includes ARAR determinations, identification and screening of technologies, and development of
alternatives. The IRP may include multiple field activities and pilot studies prtor to a detailed final
analysis of alternatives. Over the years, requirements of the IRP have been developed and modified to
ensure that DOD compliance with federal laws, such as RCRA, NCP, CERCLA, and SARA, can be met.

2.2 PROJECT PURPOSE AND SCOPE

This FSP outlines the work that will be conducted to meet the requirements of the Statement of Work
(SOW) issued by AFCEE on April 21, 1999 to Dames & Moore under the Contract F4624-94-D-8102
Delivery Order 0004-12.

The scope includes closures for the fuel hydrant; closure of the industrial waste line; removal of bio-
vents at UST Site ST007; closure of the oil/water separators at site C5003; remedial action at the
Building 1100 Area; remedial action at the 1200 Area and remedial action at up to eight former UST
sites. This SOW also includes investigation of four former UST sites. Incidental work includes the
assessment, sampling, analysis and reporting of contaminants at these sites. Dames & Moore will
prepare an Informal Technical Information Report (11W) and submit it to AFCEE for approval prior to
submission of the Technical Report.

2.3 PROJECT SITE DESCRIPTION

Richards-Gebaur AFB is within portions of Jackson and Cass Counties in Missouri and is located
approximately 18 miles south of downtown Kansas City and approximately 3 miles east of the Kansas
state line. The base property is compromised of approximately 428 acres in 11 parcels. Associated with
this acreage are approximately 421 acres of easements. The Cantonment Area, covering 208 acres, is the
largest parcel and contains the main aviation support and administration areas. Nine smaller parcels,
ranging from 1 to 3 acres, surround the Cantonment Area. The Belton Training Complex, about four
miles south of the Cantonment Area, encompasses 184 acres and is largely undeveloped.

In 1941, the City of Kansas City, Missouri acquired portions of the land now occupied by Richards-
Gebaur AFB for use as an auxiliary airport (Grandview Airport). In 1952, the Aerospace Defense
Command leased the airport from the city for air defense operations, and in 1953 the property
(approximately 2,400 acres) was formally conveyed to the United States Government for establishment
of an Air Force Base. C-46 airlift aircraft were the original Air Force aircraft stationed at the base.
Conversion to C-i 19 and C-l24 aircraft occurred in 1957 and 1961, respectively. In 1957, the base was
named Richards-Gebaur AFB.

Until 1970, the Air Defense command (ADC) had the primary mission on base. In 1970, the Air Force
Communications Service (AFCS) relocated its headquarters from Scott AFB, Illinois, to Richards-
Gebaur AFB and assumed command. In 1971, the C-124 reciprocating engine aircraft were phased out
and replaced with C-130 aircraft equipped with turbine-type engines. AFCS moved back to Scott AFB
in 1977 and Richards-Gebaur AFB came under the control of the Military Airlift Command (MAC).
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Air Force Reserves (AFRES) assumed operational control of the base in October 1980. In 1981,
approximately 80 percent of the base property (including runways and taxiways) was excised
(transferred) to the General Services Administration (GSA). The GSA then transferred a majority of the
airport-related property to the Kansas City Aviation Department (KCAD) as a public benefit transfer,
with the condition of continued runway access (for a fee) by the Air Force. Other excised parcels were
also transferred by GSA for public and other military uses to Kansas City, the Federal Aviation
Administration, the City of Belton, the Department of the Navy, and the Department of the Army.

Richards-Gebaur AFB was recommended for closure by the 1991 Defense Base Closure and
Realignment commission. The Commission's recommendations were accepted by the President and
submitted to Congress on July 12, 1991. As Congress did not disapprove the recommendations in the
time given under the Defense Base Closure and Realignment Act (DBCRA) of 1990 (Public Law [P.L.}
101-51, TitLe XXIX), the recommendations have become Law. Richards-Gebaur AFB closed in
September 1994 and no longer supports military aircraft.

2.3.1 Building 1100 Area

The Building 1100 Area is located in Parcel K at the south side of the base. Building 1100 Area was a
receiver communication facility and is currently vacant. Two USTs existed at this facility: 11 00A was a
250-gallon UST containing gasoline and I lOOP was a 550-gallon UST containing heating oil. These
USTs were located at the southwest side of the building. Tank I IOOA was installed in May of 1953. The
installation date of Tank 1 lOOP was not reported. Tanks 1 100A and 1 lOOP were removed in July 1988.

Release(s) from these tanks are known to have impacted the surrounding soil and ground water.
Subsurface soil sampling performed September 1998 indicated the presence of petroleum contaminated
soils at concentrations in excess 4,000 milligrams per kilogram (mg/Kg) total petroleum hydrocarbons
(TPFI).

2.3.2 1200 Area

Two buildings are located at the site referred to as the 1200 Area. Building 1201 is located in Parcel L.
One UST, a 3,000-gallon heating oil tank, was located at this facility. The usage for this UST was
consumptive heat. UST 120 IA was installed in June 1959 and was removed in March 1992.

Building 1202 is also located in Parcel L. Two USTs existed at this facility. USTs 1202A and 1202B
were 1,500-gallons and 1,650-gallons, respectively, and were used for storing heating oil. These USTs
were used for consumptive heat. UST 1202A was installed in June 1959. UST 1202A was removed and
UST 1202B was installed in February 1982. UST 1202B was removed in March 1992.

A subsurface assessment (HDB, 1996) was conducted at each building, Building 1201 and Building
1202, in 1996. The Building 1201 assessment included two subsurface soil samples collected at 8 to 10
feet and 13 to 15 feet below ground surface at two boring locations. A ground water sample was also
collected from one of the borings. The samples were analyzed for TPFI, volatile organic compounds
(VOCs) and semi-volatile organic compounds (SYOCs). The P1 sample from 13 to 15 feet had a
detectable concentration of methylene chloride well below the MDNR CALM Tier 1, Category B target
concentrations. The P2 sample from 8 to 10 feet had detectable concentrations of VOC, SVOC and TPH
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compounds. The concentration above the MDNR CALM Tier I, Category B target concentrations were
benzo(a)anthracene at 2,500 micrograms per kilogram (ug/Kg), benzo(a)pyrene at 1700 ug/Kg and
benzo(b)fluoranthene at 2200 ugfKg. The ground water sample was collected from B I and none of the
analytes were detected above the detection limit in the sample.

The Building 1202 assessment included two subsurface soil samples collected at 8 to 10 feet and 13 to 15
feet below ground surface at two boring locations. The samples were analyzed for TPH, VOCs and
SVOCs. None of the analytes were detected at 13 to 15 feet in the B I boring. Several VOCs, SVOCs
and TPH were detected at 8 to 10 feet in 82 , all well below the MDNR CALM Tier 1, Category B target
concentrations.

2.3.3 Site STOO7

Site ST007, located in Parcel A, is a former UST site where four 25,000-gallon steel liSTs were used to
store JP-4 fuel for the aircraft hydrant refheling system adjacent to the flight line. The tanks were
installed in 1954 and remained in service through 1971. In 1977, the tanks were abandoned in place and
filled with water to remove fuel vapors. During the first quarter of 1988 the tanks, pumps, and
associated piping were removed.

During removal of the tanks, pumps, and associated piping in the first quarter of 1988, fuel-contaminated
soil was observed in the excavation. Eight soil borings were advanced in the area of the tankpit in 1989
that confirmed petroleum contamination at the site. Eighteen bio-vents, constructed of 6-inch PVC
casing, were installed in the former UST tankpit by the Air Force later that same year as an initial
remediation effort.

In November 1991, Geraghty & Miller installed three monitoring wells and eight soil borings outside of
the perimeter of the tank removal area. Analytical results of the eight soil samples reported no benzene,
ethylbenzene, toluene, and xylenes (BETX), and TPH ranging from non-detect to 18 mg/Kg. The
analytical results of the water samples reported no TPFI above the method detection limit (MDL), but
xylene was detected in MW-i at 21 micrograms per liter (jxg/L).

Dames & Moore installed five additional borings to further delineate the extent of contaminated soil in
1996. The analytical results reported no concentrations of benzene, toluene, xylene, or gasoline range
organics (GRO) above the MDL. The analytical results for the soil samples reported no concentrations
of ethylbenzene or diesel range organics (DRO) above MDNR CALM Tier 1, Category B STARC target
concentrations.

One grab water sample was collected from inside a bio-vent located at the northeast corner of the vent
grid. The water sample was collected with a disposable Teflon bailer and submitted for BETX and TPH
(GRO, DRO) analysis. The analytical results reported no BETX or GRO concentrations above the MDL.
DRO were detected at 1,500 ugfL.

2.3.4 Hydrant Fuel Line Closure

From 1954 to 1977 the Air Force utilized a buried 5,800-foot eight-inch diameter line to transferjet fuel
from the bulk storage tanks located in the POL Storage Yard to the pump house at Building 902 (STOO7).
The pump house supplied fuel to four adjacent 25,000-gallon USTs used to store JP-4 fuel for the aircraft
hydrant refueling system adjacent to the flight line. A buried six-inch diameter line to transfer fuel from
the ST-007 USTs to the airplane fill stands, six in all, located on the south apron of the airfield. The
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USTs were abandoned in place in 1917 and ultiinately removed in the first quarter of 1988. In 1995, a
76-foot section of the pipeline was removed during remedial activities at Building 942. The hydrant fuel
line is located in Parcels A and B.

A "Tracer" soil gas study was performed by Burns and McDonnell in June of 1993. The hydrant line
was surveyed utilizing soil gas probes and 'Tracer" halon compound. This survey discovered a leak in
the vicinity of the adjacent above ground steam line and a significant leak in the fuel line in the
embankment behind Building 942. The leaking section was excavated to seal the line and establish a
closed system for tracer inoculation and testing of the remainder of the line. The sealing created four
pipe sections which were eventually surveyed by Shirley Environmental Testing, Inc. (SET). The SET
survey collected soil gas samples approximately every 20 feet along the fuel line. The soil gas samples
were sent to Tracer Research Corporation and analyzed for both the tracer compound and total volatile
hydrocarbons (TVH). Elevated levels of TVH were found along each of the four pipe sections tested;
however, "Tracer" results indicated only one section of pipe had leaks.

The elevated TVH levels were identified in both directions originating from the excavation behind
Building 942. An approximate 76-foot section of the line heading away (southwest) from the excavation
towards the flight line was determined to have an average concentration of 0.5070 milligrams per liter
(mg/L) TVH in four soil gas samples. The highest TVH result (265.5 mg/L) was found near Hangar
Road adjacent to Building 918. It should be noted that this section of the line passed the integrity test.
Soil gas sampling northeast of the excavation behind Building 942 detected in average concentrations of
0.2 150 mg/L in four samples.

Dames & Moore oversaw the removal of a section of the eight-inch hydrant line near Building 942
during remedial activities conducted in July of 1995. The removal included approximately 76 feet of
hydrant line and a portion of the aboveground steam line constructed perpendicular to the hydrant line
west of Building 942. Approximately 930 cubic yards of impacted soil was excavated from the site and
transported to a local landfill.

In June of 1996, TapanAm Associates, Inc. conducted environmental sampling along the hydrant line in
the parking lot east of Building 918 where the SET soil gas survey reported 265.5 mgfL TVH. Seven
soil samples were collected for TPH and VOC laboratory analysis. The sampling results indicated no
detectable concentrations of TPH or VOCs.

2.3.5 Industrial Waste Line Closure

The industrial waste line to be closed is eight-inch vitrified clay, receives storm water from the flight line
and drains in the majority of the buildings along Hangar Road, and empties through an OWS and
ultimately Outfall "I". The pipe was classified as an industrial waste tine due to potential petroleum
contamination from maintenance, re-fueling, and/or vehicle washing operations. The industrial waste line
is located in Parcels A and B.

There is no history of soil or ground water contamination associated with this site. The Industrial Waste
Line is no longer used and will be closed in place.

2.3.6 Oil/Water Separators

Oil/Water Separators OWS-9470A and OWS-9470B are located in Parcel B, approximately 100 feet
south of the POL Yard and west of an intermittent drainage ditch. Both separators are situated on grassy
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ground with a 15% slope to the northeast. The area north of the site is wooded. OWS-9470A is a 4,500-
gallon steel tank anchored to a concrete slab approximately 15 feet below grade. OWS-9470B is
approximately 20 feet west of OWS-9470A and consists of two 550-gallon tanks, the separator tank and
a holding tank, encased within a concrete vault. Known utilities in the area include an electrical
substation 150 feet south of the OWSs, buried and overhead electrical lines, 6- and 8-inch sewer lines,
and an abandoned 8-inch POL fuel line.

There is no history of soil or ground water contamination associated with this site. This site will be
closed in conjunction with closure of the Industrial Waste Line and in accordance with MDNR UST
regulations.

2.3.7 Building 903

Building 903 was the electrical power station building located in Parcel A. One 250-gallon UST
containing diesel was located at this facility. According to a drawing, the UST was located south of
Building 903. The UST was reportedly used for power generation. The UST was installed in 1961;
however, the removal date was not reported.

A subsurface assessment (HDB, 1996) was conducted at Building 903 in 1996. It was reported that the
tank was no longer present at the facility. Two subsurface soil samples were collected at 3 to 5 feet and
8 to 10 feet below ground surface at two boring locations. Sample B-2 revealed a detectable level of
TPH.

2.3.8 Building 940

Building 940 was a hangar used for aircraft general-purpose maintenance by the Air Force. Two USTs
had been located at the facility. Tank 940A was a 500-gallon oil/water separator and Tank 940B had a
capacity of 1,075 gallons and reportedly contained oil and water (holding tank). These tanks were
installed in February 1965 and removed in 1988. No other historical investigative activities have
occurred at this building.

2.3.9 Building 942

Building 942 was the location of two USTs, 942A and 942B. These 15,000-gallons USTs contained #2
fuel oil. Both tanks were installed in April 1955 and removed in July of 1988.

A subsurface assessment (FOB, 1996) was conducted at Building 942 in 1996. Four subsurface soil
samples and two ground water samples were collected at four boring locations (Al, A2, BI, and B2)
northwest of Building 942. The samples were analyzed for TPFI, volatile organic compounds (VOCs),
and semi-volatile organic compounds (SVOCs). No analytes were detected at locations Al, B!, and 82.
Several analytes were reported above the detection limits in sample location A2.

2.3.10 Building 944

Building 944 was reportedly a communications building located north of building 941. Building 944
was demolished in 1988. Reportedly, two USTs had been located at this site. Tank 944A was a 1,000-
gallon heating oil tank and Tank 940B had a capacity of 140 gallons and reportedly contained oil and
water. Tank 944B was installed in October 1956. There is no installation date reported for tank 944A.
The tanks were removed in 1988. Information present on the "as-built" drawings for the site indicate
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that there were two USTs. These USTs were lisied as a 2,500-gallon fuel storage tank and a 1,000-gallon
oil/water separator on as-built drawings obtained from Marine Corps personnel at Richards-Gebaur AFB.
No other historical investigative activities have occurred at this building.

2.3.11 Building 948

Building 948 was used as the maintenance dock for flight systems and for equipment storage. Two USTs
existed at this facility. Tank 948A was a 500-gallon UST containing waste oil and 948B was a 6,000-
gallon UST containing heating oil. The USTs were reportedly located at the southeast corner and
southwest side of Building 948. Tank 948A was installed in August of 1963. The installation date of
tank 948B was not reported. Both tanks were removed in July of 1988.

A subsurface assessment (11DB, 1996) was conducted at Building 948 in 1996. Four subsurface soil
samples were collected at four boring locations (Al, A2, 81, and 82). Al and A2 are located at the
southeast corner of Building 948. 81 and 82 are located at the southwest side of the building. The
samples were analyzed for metals, TPH, VOCs and SVOCs At Al (13 to 15 feet), arsenic, barium, lead
and chromium were reported above the detection limits. At A2 (13 to 15 feet), arsenic, barium, lead,
chromium, trichloroethene, napthalene, phenanthracene, fluoranthene, pyrene, benzo(a)anthracene,
chrysene, benzo(b)fluoranthene, benzo(a)pyrene, TPH-Diesel Range were reported above the detection
limits. At BI (5 to 7 feet) and 82 (18 to 20 feet), no analytes were reported to be above the detection
limits.

2.3.12 Building 965

Building 965 was previously used for aircraft general purpose maintenance. One 12,000-gallon UST
containing waste oil existed at this facility. The UST was located between Buildings 965 and 966 west
of Building 965. Tank 965A was installed in April of 1966 and removed in July of 1988.

A subsurface assessment (HDB, 1996) was conducted at Building 965 in 1996. Two subsurface soil
samples were collected at 8 to 10 feet below ground surface at two boring locations. However, the
borings appear to be located east of Building 965 and thus were not taken where the UST was located.
The samples were analyzed for metals, TPH, VOCs and SVOCs. Only traces of metals were detected
above the detection limits at these soil samples. Later it was determined that these borings were not
located in the area of the former UST. No contamination history exists for this location.

23.13 Building 1025

Building 1025 was a transmitter communication facility. Three USTs existed at this facility. Tanks
1025A, a 550-gallon tank, and 1025C, a 1,000-gallon tank, contained heating oil. Tank 1025B was a
250-gallon UST containing diesel fuel used for power generation. These USTs were reportedly located
east and southeast of Building 1025. Tanks 1025A and 10258 were installed in April of 1953. Tank
1025A was removed and replaced with 1025C in June of 1968. Tanks 1025B and 1025C were removed
in July of 1988.

A subsurface assessment (1-1DB, 1996) was conducted at Building 1025 in 1996. Four subsurface soil
samples were collected at 3 to 5 feet (twice), 6 to 6.5 feet, and 8 to 10 feet below ground surface at four
boring locations (Al, A2, BI and B2). These borings are located east and southeast of Building 1025.
The samples were analyzed for lead, TPH, VOCs and SVOCs. Several analytes were detected above
detection limits in all of the samples.
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2.3.14 Building 1033

Two USTs existed at this location. Tank 1033A was a 425-gallon oil/water separator and 1033B was a
565-gallon UST containing used oil. The USTs reportedly were located 146 feet east of the center of the
fire training pit. USTs 1033A and l033B were installed in March of 1972. Tank 1033B was removed in
July of 1988 and UST 1033A was removed in June of 1989.

No contamination history exists for this location.

2.3.15 POL Yard

The POL Storage Yard consisted of four aboveground bulk fuel storage tanks (954, 955, 956, and 957)
tanks ranging in size from 190,000 to 260,000-gallons; three pump houses (Buildings 953, 959 and 960);
a boiler building (Building 951); and a truck fill stand (Building 952). Underground transfer lines
connected the aboveground storage tanks (ASTs) to the dispensing pump houses. The ASTs were
situated on the flank of a hillside and surrounded by asphalt covered earthen berms. The site is
approximately 12 acres and is covered primarily with crushed stone or asphalt. The eastern portion of
the POL Storage Yard containing Tank 956 and Pump House 959 is currently owned by the City of
Kansas City, Missouri and is not part of this project. The POL Yard is located in Parcel B.

A 1995 removal action included the decontamination and removal of three ASTs (one 260,000-gallon
heating oil tank, one 190,000-gallon JP-4 tank, and one 200,000-gallon JP-4 tank); approximately 3,750
linear feet of underground piping, fill stations, valves, rail off-load piping headers and other
appurtenances; and a 20- by 40-foot boiler building (Building 951), 16- by 40-foot pump house (Building
953), 6- by 10-foot pump house (Building 960), and 6- by 12-foot truck fill stand (Building 952). The
boiler building contained asbestos which was removed prior to demolition. Lead paint was present on the
ASTs, boiler building, pump house and truck fill stand but was not removed prior to demolition.
Approximately 200 cubic yards of petroleum-contaminated soil excavated during the removal action is
stockpiled on site pending a decision on the final disposition of contaminated soil.

During the 1995 removal action, soil samples were collected along the excavated piping runs and from
the building excavations to assess residual soil contamination. A total of 40 soil samples were collected
for laboratory analysis. The samples were analyzed for BETX and TPH. Twenty of the samples were
also analyzed for SVOCs and lead.

The nine existing monitoring wells at the site were redeveloped and ground water samples collected for
laboratory analysis. The ground water samples were analyzed for BETX and TPH. Soil borings were
advanced at the site to assess the horizontal and vertical extent of residual soil contamination following
removal of the AST, underground fuel piping, and other appurtenances; and the demolition of the boiler
building, pump houses, and truck fill stand.

A total of 355 soil samples were submitted to the laboratory for analysis. The detected compounds
included benzo(a)anthracene [4.1 and 14 mg/Kg], benzo(a)pyrene [0.73 to 66 mgIKg],
benzo(b)fluoranthracene [6.6 mg/Kg], dibenzo(a,h)anthracene [3.6 mg/Kg], and indeno(1,2,3,-cd)pyrene
[15 mg/Kg]. TPH exceeding 500 mg/Kg was detected in 31 of the analyzed samples at concentrations of
568 to 5,640 mg/Kg. BETX were below site cleanup goals or method detection limits in the samples.
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Seventeen ground water samples and one duplicate were submitted to the laboratory for analysis. No
BETX or TPH exceeding MDNR ground water cleanup goals were detected in the ground water samples
collected from the monitoring wells or soil borings. One grab ground water sample collected from the
Building 951 basement prior to demolition had a TPFI concentration of 196 mg/L. On-site heated
headspace analysis of the grab ground water sample collected 150 feet south of former Building 953
detected 8,604 ug/L total VOCs, but no BETX above MDNR ground water cleanup goals.

2.4 PROTECT SITE CONTAMINATION HISTORY

The contaminant history for each site is presented in Section 2.3.

2.5 POTENTIALCONTAMINANTS

Potential contaminants to surface waters include: sediment pollution due to land disturbance and biovent
excavation activity; discharge of potentially petroleum contaminated liquids due to dewatering of the
POL Yard depression; removal of fluids from pipelines and excavations; and petroleum
products/residues released from the subcontractor's construction equipment.

2.6 POTENTIALCONTAMINANT RELEASE PATHWAYS

The majority of surface water runoff containing a contaminant release would eventually migrate to Scope
Creek depending on weather conditions at the time of a spill; however, it is unlikely that Scope Creek
would be impacted by a spill or release. Most of the areas between the fieldwork and Scope Creek are
low-cut, grassy areas and a spill or release would infiltrate prior to reaching Scope Creek. Spill
procedures will be implemented and sediment barriers will be installed between the fieldwork areas and
Scope Creek as precautionary measures.
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3d) PROJECT SCOPE AND OBJECTIVES

3.1 OBJECTIVES

The following isa summary of the field activities associated with the Remedial Action at Building 1100
Area, Remedial Action at Building 1200 Area, Removal of the 18 bio-vent wells at ST-007, Closure of
the Fuel Hydrant Line, Closure of the Industrial Waste Line, Closure at CSOO3 (Oil/Water Separators),
Remedial Investigations at four Former UST Sites, Remedial Action at eight Former UST Sites, and
backfilling a depression at the POL Yard. The field work is tentatively scheduled to commence during
November 1999 and be completed in January of 2000 General site plans are shown on Figures 1 and 2.

The planned field activities will be conducted in accordance with the procedures set forth in this FSP.
The field investigation will be performed in strict adherence to the site-specific Health and Safety Plan
(HSP). Fieldwork will initially be conducted in Level D protection, however, if conditions warrant, an
upgrade to Level C will occur.

3.1.1 Remedial Action at Building 1100 Area

The objective of the field activities at the 1100 Area is to remove approximately 25 cubic yards of
petroleum contaminated soil from a fonner UST site (see Figure 3). The soil removed from the
excavations will be profiled and disposed of at an approved off-base landfill. After the removal process
is complete, the field personnel will obtain confirmation soil samples from the excavation utilizing the
bucket of the track excavator or 4x4 backhoe, and have the samples analyzed for the parameters
presented in Section 3.2 of this FSP. The excavation will be backfilled with clean soil immediately after
the completion of sampling.

A Geoprobe unit will be utilized to initiate a site characterization at Building 1100. The Geoprobe will
collect six to eight ground water samples for on-site screening of total volatile organic compounds
(TVOC). Four samples (one up gradient and three down gradient) will be selected for laboratory
analysis of VOCs and SVOCs depending on the volume of water available at each probe location.

A closure report of field activities will be generated that satisfies both AFCEE and the MDNR UST
Closure Guidance Document at the completion of the project.

3.1.2 Remedial Investigation at Building 1200 Area

The Building 1201 Area is an inactive site that previously had a 3,000-gallon fuel oil UST (see Figure 4).
Subsurface soil sampling performed in 1996 indicated the presence of PAH contaminated soils in excess
of the MDNR CALM Tier I, Category B STARC target concentrations. Remediation activities will be
conducted to remove and dispose of petroleum contaminated soils and confirmatory sampling will be
performed to veri' clean-up. The removal process will include the following: excavation of
contaminated soil; stockpiling the contaminated soil in a roll-off box; sampling any ground water that
enters the excavation(s), Geoprobe screening of ground water at six to eight locations for total volatile
organic compounds (TVOC) (four of the screening locations will be sampled for off-site laboratory
analysis of VOCs and SVOCs), sampling of the contaminated soil for disposal profiling; confirmatory
soil sampling from the excavation, disposal of the contaminated soil at an approved off-base landfill;
backfilling the excavation; and site restoration. The excavation will be backfilled with clean soil
immediately after the completion of sampling. A closure report of field activities will be generated that
satisfies both AFCEE and the MDNR UST Closure Guidance Document at the completion of the project.
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It should be noted that contamination was not detected in excess of the MDNR CALM Tier, Category B
STARC target concentrations during a 1996 subsurface at Building 1202. An effort will be made to
locate heretofore unseen as-built drawings of the Building 1200 Area to find the previous location of
piping and vent lines. Should the drawings not be available, effort will be made during the field work to
estimate the previous location of the lines in relation to remaining appurtenances (e.g. the boiler, wall
fittings for vent pipes, hole in building for piping, etc.) in order to collect samples per the Closure
Document. Additional samples will be collected if necessary in an effort to close this site per the MDNR
UST Closure Guidance.

3.1.3 Site STOO7

The objective of the field activities at the STOO7 site is to remove the 18 bio-vent wells from the area of
the former liSTs (see Figure 5). The wells will be removed by a State of Missouri licensed well driller.
The piping and any soil generated during the removal activities will be disposed of at of an approved off-
base landfill. The bore holes for the bio-vent wells will be abandoned in accordance with State of
Missouri well abandonment requirements (10 CSR 23-4.080). The former location of each of the bio-
vent wells will be restored to match the surrounding site conditions. A letter report will be prepared
documenting the site activities

3.1.4 Fuel Hydrant Line Closures

Dames & Moore will close the fuel hydrant lines (8-inch and 6-inch) totaling approximately 5,800 feet
(see Figure 6). The objective of the field activities is to perform cleaning, plugging and assessment
activities to obtain closure of the fuel hydrant line. The line will initially be accessed by excavation at
four locations. Once the excavations have been shored or benched, a six to eight-foot section of the line
will be cut out for removal of residual liquids and cleaning/rinsing. Asbestos containing mastic will be
abated from the line prior to cutting the pipe. The fluids removed from the fuel hydrant line will be
containerized, sampled, analyzed, and disposed of in accordance with MDNR regulations. The line will
be pigged clean. This method is accomplished by manually pulling an abrasive, rubber, "swab" and
degreaser (citrus-based) through the line attached to a wire. Using the wire, the pig can be pulled in two
directions to swab the line clean. Once the line is rinsed clean, grout will be pressure-pumped into the
sections of open line and capped at each access point. After completion of these activities, soil samples
will be collected along the line in accordance with MDNR UST regulations. The soil samples will be
collected using direct-push techniques at a depth corresponding to approximately 12-inches below the
line invert every 100 feet and/or at elbows. Soil samples will be collected from each of these locations
and analyzed for the parameters presented in Section 3.2 of the FSP. The direct push boreholes will be
grouted immediately after collecting the soil samples at each location. The borehole locations will be
restored to coincide with surrounding site conditions. If the confirmatory soil sample analyses report
indicates that the hydrant fuel line meets MDNR UST Closure Guidance Document criteria and the Air
Force is satisfied that cleanup goals have been met, a UST Closure Report will be prepared for the line.

3.1.5 Industrial Waste Line Closures

The objective of the field activities is to perform cleaning, plugging and assessment activities for closure
of the industrial waste line (see Figure 6). The line will initially be accessed at several manhole locations
for the removal of residual liquids and cleaning/rinsing. The fluids removed from the industrial waste
line will be containerized, sampled, analyzed, and disposed of in accordance with MDNR regulations.
After completion of these activities, soil samples will be collected at the manhole locations using direct-
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push techniques The soil samples willl.,e collected at a depth corresponding to approximately 12-inches
below the line invert at manholes/elbows. Soil samples collected from each of these locations wilt be
analyzed for the parameters presented in Section 3.2 of the FSP. The direct-push boreholes will be
plugged immediately after collecting the soil samples at each location. The surface appurtenance of each
manhole will then be collapsed into each manhole concrete box that extends below the ground surface.
The remainder of the void space in the concrete box will be backfilled with soil to eliminate access to the
line. The manhole locations will be restored to coincide with surrounding site conditions. If the
confirmatory soil sample analysis reports indicate that the excavations have met MDNR liST Closure
Guidance Document criteria and the Air Force is satisfied that cleanup goals have been met, a UST
Closure Report will then be prepared for the Industrial Waste Line.

3.1.6 Removal of Oil/Water Separators 9470A and 9470B

The objective of theclosure activities is to remove the components of OWS-9470A and OWS-9470B and

any associated contaminated soil in accordance with the MDNR liST Closure Guidance Document.
Closure of OWS-9470A and OWS-9470B will not be initiated until the remedial actions are completed at
the other sites discussed in this FSP.

Soil and ground water samples will be collected adjacent to the OWSs prior to initiating the removal
activities to assess whether a release has occurred (see Figure7). The soil samples will be collected

using direct-push methods. The ground water (if any) will be sampled from two of the down gradient
boreholes. After completion of these activities, the contents of OWS-9470A and OWS-94708 will be
sampled in accordance with MDNR closure sampling requirements for a UST of equivalent size. The
contents from the OWSs will then be removed and disposed ofat an approved off-base facility.

The OWSs will be purged of flammable vapors and cleaned prior to removal activities. The OWSs and

surrounding concrete will then be removed and disposed of an approved off-base landfill. Confirmation
soil samples will be obtained from the excavation utilizing the bucket of the track excavator or 4x4
backhoe and analyzed for the parameters presented in Section 3.2 of this FSP. Once the confirmatory
soil sample analyses report indicates that the excavations have met MDNR UST Closure Guidance
Document criteria and the Air Force is satisfied that cleanup goals have been met, a final UST Closure

Report will be prepared.

3.1.7 Remedial Investigation at Four Former UST Sites

The objective of the field activities is to complete a Remedial Investigation at the former UST locations
at Buildings 940, 944, 965, and 1033 (see Figures 8, 9, 10, and 11). The investigation activities will
include collecting soil and, if encountered, ground water from boreholes advanced using direct-push
technology. The samples will be analyzed for the parameters listed in Section3.2 of this FSP. If it is
determined that contamination is present above the MDNR UST Closure Guidance Documentcriteria for
any or all the sites, these locations will be addressed under the Removal Action portion of this contract

(see Section 3.1 9). UST Closure Reports will be generated for those sites that do not have
contamination that exceedsthe MDNR UST Closure Guidance Document criteria.

3.1.8 Remedial Action at Eight Former UST Sites

The objective of the field activities at the Remedial Action sites is to remove petroleum contaminated
soil from former UST locations to obtain site closure. The buildings where there is known petroleum
contamination exceeding the MDNR CALM Tier I, Category B STARC target concentrations are 903,
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942, 948, and 1025 (see Figures 12, 13, 14, and 15). As noted above, Buildings 940, 944, 965, and 1033
could be added to this list if petroleum contamination is detected above the clean up guidelines during
the Remedial Investigations at these sites. The soil removed from each excavation will be profiled and
disposed of at an approved off-base landfill. After the removal process is complete, the field personnel
will obtain confirmation soil samples from these excavations utilizing the bucket of the track excavator
or the 4x4 backhoe and have the samples analyzed for the parameters presented in Section 3.2 of this
FSP. The excavation will be backfilled with clean soil immediately after the completion of sampling.

At sites 903, 942, 948, and 1025, ground water will be screened using a Geoprobe unit at six to eight
locations for total volatile organic compounds (TVOC). Four of the screening locations will be sampled
for off-site laboratory analysis of VOCs and SVOCs)

Closure reports will be generated for each of the HA sites (if not already completed in the RI phase) that
satis& both AFCEE and the MDNR UST Closure Guidance Document at the completion of the project.

3.1.9 POL Yard

The objective of the field activities at the POL Yard is to backfill a depression remaining from the
removal of Buildings 951 and 953 to eliminate a safety concern at the site. The water that has collected
in this depression will be sampled and then pumped out through the oil/water separators. A monitoring
well that is present in this depression will be abandoned in accordance with State of Missouri regulations
(10 CSR 23-4.080). Clean fill material will then be brought to the site and placed in the depression. The
depression will be backfilled to a level consistent with the surrounding land surface. A letter report
summarizing these activities will be provided at the completion of the fieldwork.

3.2 SAMPLE ANALYSIS SUMMARY

Field samples and QAIQC samples will be analyzed for the parameters defined in the Statement of Work
and those specified by MDNR UST Closure Guidance Document (MDNR, 1996). A complete
description of the field and laboratory analytical parameters is provided in the QAPP. The Sample
Analysis Summary Tables 3.2-1 through 3.2-19 list the laboratory analyses, and the number and type
(matrices) of field and quality control samples that will be completed for each site.

Final Field Sampling PlanS Remediai Actions/investigations at Muitipie Sites Project Number UFBL 9300i4
Richards-Gebaur Air Force Base, Missouri November 1999

Page 3-4



21.1 88

Remedial Action at Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

ProllIc

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 5 1 I I 8

TPH-DRO 8015M 5 I I I 8

BTEXfMTBE 8260

VOCs 8260 5 I I I 8

SVOCs 8270 5 1 1 1 8

PCB 8082

Pesticides 808!

Ethylene Glycol 8015M

Total Metals 6010 I 1

TCLP Metals 13! 1/6010

Open Cup Flash
Point

846/1010 1 I

Paint Filter 846/9095 I I
Percent Chlorine ASTM #

D808-87
1 I

Aqueous
Analysis

TPH-GRO 8015M I 1 2 I 5

TPH-DRO 801GM I I 2 I S

BTEX/MTBE 8260

VOCs 8260 5 1 3 3 I 13

SVOCs 8310 5 I 3 I 10

PCB 8082

Ethylene Glycol 801GM

Pesticide 8081

Metals 6010
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Table 3.2-2
Remedial Action at 1200 Area: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 6 I I 1 9

TPH-DltO 8015M 6 1 1 I 9

BTEX/MTBE 8260

VOCs 8260 6 I I I 9

SVOCs 8270 6 1 1 1 9

PCB 8082

Pesticides 8081

Ethylene Glycol 8015M

Total Metals 6010 1 1

TCLP Metals 131116010

Open Cup Flash
Point

846/1010 1 I

Paint Filter 846/9095 1

Percent Chlorine ASTM fi
D808-87

1 1

Aqueous
Analysis

TPH-ORO 8015M 1 1 2 I 5

TPH-DRO SOISM 1 1 2 1 5

BTEX/MTBE 8260

VOCs 8260 5 I 3 3 I 13

SVOCs 8310 5 1 3 1 10

PCB 8082

Ethylene Glycol 8015M

Pesticide 8081

Metals 6010
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Table 3.2-3
STOO7: Laboratory Analysis

211 90

Analyte Method

Number

Confirmatory

Samples

Waste 1
Profile

Samlesj

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M I I

TPH-DRO 80l5M I I

BTEX/MTBE 8260

VOCs 8260 I t
SVOCs 8270 I I
PCB 8082

Pesticides 808 I

Ethylene Cilycol 8015M

Total Metals 6010 I I

TCLP Metals 1311/6010

Open Cup Flash
Point

846/1010 1 I

Paint Filter 846/9095 1 1

Percent Chlorine ASTM (/
D808-87

I I

Aqueous
Analysis

TPH-GRO 8015M

TPH-DRO 8015M

BTEX/MTBE 8260

VOCs 8260 I
SVOCs 8310

PCB 8082

Ethylene Glycol 80I5M

Pcsticide 8081

Metals 6010
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Table 3.2-4
Fuel Hydrant Line Closure: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Frofile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPI-l-GRO 8015M 58 6 6 70

TPI-l-DRO 8015M 58 6 6 70

BTEX/MTBE 8260

VOCs 8260 58 6 6 70

SVOCs 8270 58 6 6 70

PCB 8082

Pesticides 808!

Ethylene Olycol 8015M

Total Metals 6010

TCLP Metals 1311/6010

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM #
D808-87

Aqueous
Analysis

TPH-QRO 8015M 10 10

TPH-DRO 8015M 10 10

BTEX/MTBE 8260

VOCs 8260 10 10 20

SVOCs 8310 10 10

PCB 8082

Ethylene Olycol 8015M

Pesticide 8081

Metals 6010
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Table 3.2-5
Industrial Waste Line Closure: Laboratory Analysis

211 92

Analyte Method

Number

Conflrmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPI-t-ORO 80l5M 24 2 2 28

TPH-DRO 80l5M 24 2 2 28

BTEX/MTBE 8260

VOCs 8260 24 2 2 28

SVOCs 8270 24 2 2 28

PCB 8082 24 2 2 28

Pesticides 8081 24 2 2 28

Ethyleneolycol 8015M 24 2 2 28

Total Metals 6010 24 2 2 28

TCLP Metals 1311/6010

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM #
D808-87
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Table 3.2-6
Closure of Oil/Water Separators: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 20 1 2 2 25

TPL-t-ORO 8015M 20 I 2 2 25

BTEX/MTBC 8260

VOCs 8260 20 1 2 2 25

SVOCs 8270 20 I 2 2 25

PCB 8082 20 I 2 2 25

Pesticides 808! 20 2 2 24

Ethylene Glycol 8015M 20 2 2 24

Total Metals 6010 2 25

TCLP Metals 1311/6010 20 1 2 2 25

Open Cup Flash
Point

846/1010 1

Paint Filter 846/9095 1

Percent Chlorine ASTM #
D808-87

1

Aqueous
Analysis

TPH-GRO 8015M 4 1 2 1 8

TPI-i-DRO 8015M 4 1 2 1 8

BTEX/MTBE 8260

VOCs 8260 4 I 2 2 1 10

SVOCs 8310 4 1 2 I 8

PCB 8082 4 I 2 1 8

Ethylene Glycol 8015M 4 I 2 1 8

Pesticide 808! 4 I 2 1 8

Metals 6010 4 1 2 I 8

Final Field Sampling Plan - Remedial Actions/Investigations at MultipleSites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999

Page 3-10

211 93



Table 3.2-7
Remedial Investigation at Building 940: Laboratory Analysis

211 94

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Nnmher

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-ORO 8015M 8 1 I 10

TPH-DRO 8015M 8 1 I 10

BTEX/MTBE 8260

VOCs 8260 8 I I 10

SVOCs 8270 8 I I 10

PCB 8082 8 I I 10

Pesticides 808! 8 I 1 10

Ethylene Glycol 8015M

Total Metals 6010

TCLP Metals 1311/6010 8 I I 10

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM #
D808-87

Aqueous
Analysis

TPH-GItO SOISM 2 1 1 1 S

TPFI-DRO 8015M 2 I I 1 5

BTEX/MTBE 8260

VOCs 8260 2 I 2 1 I 7

SVOCs 8310 2 1 1 I 5

KB 8082 2 1 1 1 5

Ethylene Glycol 80I5M

Pesticide 8081 2 I I I 5

Metals 6010 2 I I I S
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944: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-ORO 8015M 20 2 2 24

TPI-i-DRO 8015M 20 2 2 24

BTEXIMTBE 8260

VOCs 8260 20 2 2 24

SVOCs 8270 20 2 2 24

PCB 8082 [0 I I 12

Pesticides 8081 10 1 1 12

Ethylene Olycol 8015M

Total Metals 6010 10 I 1 12

TCLPMetaIs 1311/6010 10 I 1 12

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM 1/
D808-87

Aqueous
Analysis

TPH-GRO SOISM 3 I 2 I 7

TPI-i-DRO 80l5M 3 1 2 1 7

BTEX/MTBE 8260

VOCs 8260 3 1 2 2 I 9

SVOCs 8310 3 1 2 1 7

PCB 8082 3 I 2 1 7

Ethylene Glycol 8015M

Pesticide 8081 3 1 2 I 7

Metals 6010 3 1 2 1 7
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Remedial Investigation
Table 3.2-9

at Building 965: Laboratory Analysis

Number Waste Number Number j Number Total

Confirmatory Profile Number Trip Equipment MSIMSD Number

Analyte Method Samples Samples Duplicates Blanks Blanks j Sample Samples

Soil Analysis

TPl-I-ORO 80I5M 8 1 1 10

TPI-!-ORO 8015M 8 I L 10

BTEX/MTBE 8260

VOCs 8260 8 I I 10

SVOCs 8270 8 I 1 10

PCB 8082 8 I L 10

Pesticides 808! 8 I I 10

Ethylene Glycol 8015M

Total Metals 6010

TCLP Metals 1311/6010 8 I 1 10

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM #
D808-87

Aqueous
Analysis

TPH-GRO 8015M I I 1 1 4

TPH-DRO 8015M I I I 1 4

BTEX/MTBE 8260

VOCs 8260 I I 1 1 1 5

SVOCs 8310 1 I I I 4

PCB 8082 1 I I I 4

Ethylene Olycol 8015M

Pesticide 808! 1 1 I 1 4

Metals 6010 I I I 1 4
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Table 3.2-10
Remedial Investigation at Building 1033: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 10 2 2 14

TPH-DRO 8015M 10 2 2 14

BTEX/MTBE 8260

VOCs 8260 10 2 2 14

SVOCs 8270 10 2 2 14

PCB 8082 ID 2 2 14

Pesticides 8081 10 2 2 14

Ethylene Glycol 8015M

Total Metals 6010

TCLPMetaIs 1311/6010 10 2 2 14

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM II
D808-87

Aqueous
Analysis

TPH-GRO SOISM 2 1 2 I 6

TPH-DRO 8015M 2 2 1 6

BTEX/MTBE 8260

VOCs 8260 2 1 2 2 I 8

SVOCs 8310 2 1 2 I 6

PCB 8082 2 I 2 I 6

Ethylene Olycol 80l5M

Pesticide 8081 2 1 2 I 6

Metals 6010 2 1 2 I 6

Final Field Sampling Plan- Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
Ricliards-Qebaur Air Force Base, Missouri November 1999
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Remedial Action at
Table 3.2-11

Building 903: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Frofile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 80I5M 5 I 1 I 8

TPH-DRO 80l5M 5 I I I 8

HTEX/MTHE 8260 5 1 I I 8

VOCs 8260

SVOCs 8270

PCB 8082

Pcsticides 8081

Ethylene Glycol 80l5M

Total Metals 6010 t I

TCLP Metals 1311/6010

Open Cup Flash
Point

846/1010 I 1

Paint Filter 846/9095 1 1

Percent Chlorine ASTM #
D808-87

Aqueous
Analysis

TPH-GRO 8015M 1 1 2 I 5

TPI-I-DRO 8015M I 1 2 1 5

BTEX/MTBE 8260

VOCs 8260 5 I 3 2 I II
SVOCs 8310 5 I 2 I 9

PCB 8082

Ethylene Glycol 80I5M

Pesticide 8081

Metals 6010

Final Field Sampling Plan - Remedial Actions/Investigations at Multiple Sites Project Number UESL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Remedial Action at
Table 3.2-12

Building 940: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 80l5M 5 1 I I 8

TPH-DRO 8015M 5 I 1 1 8

BTEX/MTBE 8260

VOCs 8260 5 I 1 1 8

SVOCs 8270 5 I 1 1 8

PCB 8082 5 I I 1 8

Pesticides 8081 5 I I 7

Ethylene Glycol 80l5M

Total Metals 6010

TCLPMetals 1311/6010 5 I 1 1 8

Open Cup Flash
Point

846/1010 1

Paint Filter 846/9095 1

Percent Chlorine ASTM H
D808-87

I

Aqueous
Analysis

TPI-143R0 8015M I I 2 I 5

TPH-DRO 8015M I I 2 I 5

BTEX/MTBE 8260

VOCs 8260 I L 2 2 I 7

SVOCS 8310 1 1 2 1 5

PCB 8082 1 I 2 1 5

Ethylene Glycol 8015M

Pesticide 8081 1 I 2 I S

Metals 6010 1 I 2 I 5

Final Field Sampling PlanS Remedial Actions/Investigations at Multiple Sites
-

Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Remedial Action at
Table 3.2-13

Building 942: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPl-l-ORO 80l5M 5 1 I I S

TPI-1-DRO 80l5M 5 I 1 1 8

BTEX/MTBE 8260

VOCs 8260 5 I I I S

SVOCs 8270 5 1 I I S

PCB 8082

Pesticides 8081

Ethylene Glycol 8015M

Total Metals 6010 I I

TCLP Metals 1311/6010

Open Cup Flash
Point

846/1010 I I

Paint Fitter 846/9095 L 1

Percent Chlorine ASTM #
0808-87

Aqueous
Analysis

TPI-1-GRO 80I5M 1 1 2 1 5

TPl-1.DRO 8015M I I 2 1 5

BTEX/MTBE 8260

VOC5 8260 5 1 3 3 I 13

SVOCs 8310 5 I 3 I 10

PCB 8082

Ethylene Glycol 8015M

Pesticide 8081

Metals 6010

Final Field Sampling PlanS Remedial Actions/Investigations at Multiple Sites Project Number IJEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Table 3.2-14
Remedial Action at Building 944: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 10 2 I 1 14

TPI-i-DRO 8015M 10 2 I 1 14

BTEX/MTBE 8260

VOCs 8260 10 2 I 1 14

SVOCs 8270 IC 2 I 1 14

PCB 8082 5 I 1 I 8

Pesticides 8081 5 1 I 7

Ethylene (3lycol 80l5M

TotalMetals 6010 5 1 1 1 8

TCLP Metals 1311/6010 5 1 1 1 8

Open Cup Flash
Point

846/1010 2

Paint Filter 846/9095 2

Percent Chlorine ASTM //
D808-87

1

Aqueous
Analysis

TPI-I-GRO 80l5M 2 1 2 1 6

TPH-DRO 8015M 2 1 2 I 6

BTEX/MTBE 8260

VOCs 8260 2 1 2 2 I 8

SVOCs 8310 2 1 2 I 6

PCB 8082 2 1 I I 5

Ethylene Glycol 80 [SM

Pesticide 8081 2 1 1 I 5

Metals 6010 2 I 2 I 6

Final Field Sampling Plan- Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Remedial Action at
Table 3.2-15

Building 948: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO 8015M 5 I I I 8

TP!-L-DRO 80I5M S I I I 8

BTEX/MTBE 8260

VOCs 8260 5 I I I 8

SVOCs 8270 5 1 1 1 8

PCB 8082

Pesticides 808!

Ethylene Olycot 80l5M

Total Metals 6010

TCLPMetaIs 1311/6010 I

Open Cup Flash 846/1010 I 1

Point
Paint Filter 846/9095 1 I

Percent Chlorine ASTM fi
D808-87

Aqueous
Analysis

TPH-GRO 8015M I I 2 I 5

TPH-DRO 80l5M I 1 2 1 5

BTEXJMTBE 8260

VOCs 8260 5 1 3 3 I 13

SVOCs 8310 5 I 3 1 10

PCB 8082

Ethylene Glycol 8015M

Pesticide 808!

Metals 6010

Final Field Sampling Plan- Remedial Actions/Investigations at Multiple Sites Project Number (JERL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Table 3.2-16
Remedial Action at Building 965: Laboratory Analysis

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-GRO SOISM 6 1 1 1 9

TP1-l-DRO 8015M 6 I I I 9

BTEX/MTBE 8260

VOCs 8260 6 1 I I 9

SVOCs 8270 6 I I i 9

PCB 8082 6 1 1 I 9

Pesticides 8081 6 1 1 8

Ethylene (Ilycol 8015M

Total Metals 6010

TCLPMetaIs 1311/6010 6 I 1 1 9

Open Cup Flash
Point

846/1010 1 1

Paint Filter 846/9095 I 1

Percent Chlonne ASTM #
0808-87

I I

Aqueous
Analysis

TPH—QRO 8015M 1 1 2 1 5

TPH-DEtO SOt5M 1 1 2 1 5

BTEX/MTBE 8260

VOCs 8260 I 1 2 2 1 7

SVOCs 8310 1 1 2 I S

PCB 8082 1 1 2 I 5

Ethylene GlycoI 8015M

Pesticide 8081 I I 2 1 5

Metals 6010 I I 2 I 5

Final Field Sampling Nan - Remedial Aettonsllnvestigations at Multiple Sites
— - -

Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Table 3.2-17
Remedial Action at Building 1025: Laboratory Analysis

211 104

Analyte Method

Number

Confirmatory

Samples

Waste

Profile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment
Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysts

TPH-GRO 8015M 5 I I I 8

TPH-IDRO 80I5M 5 I I I 8

BTEX/MTBE 8260

VOCs 8260 5 1 I I 8

SVOCs 8270 5 I I I 8

PCB 8082

Pesticides 8081

Ethylene Glycol 8015M

Total Metals 6010 1 I

TCLP Metals 1311/6010

Open Cup Flash 846/1010 I I
Point
Paint Filter 846/9095 I 1

Percent Chlorine ASTM
D808-87

Aqueous
Analysis

TPH-QRO 8OISM 1 I 2 1 5

TPI-1-DRO 8015M I I 2 I 5

BTEX/MTBE 8260

VOCs 8260 5 1 3 3 I I3

SVOCs 8310 5 I 3 I 10

PCB 8082

Ethylene Glycol 8015M

Pesticide 8081

Metals 6010

Final Field Sampling PlanS Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Table 3.2-18
Remedial Action at Building 1033: Laboratory Analysis

Analyte Method

Number f Waste
Confirmatory Profile

Samples Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPH-ORO 8015M 5 1 I I 8

TPH-DRO 8015M 5 I I I 8

BTEX/MTHE 8260

VOCs 8260 5 I I 1 8

SVOCs 8270 5 I I I 8

I'CB 8082 5 1 I 1 8

Pesticides 8081 5 I I 7

Ethylene Olycol 8015M

Total Metals 6010

TCLPMeIaIs 1311/6010 5 1 I 1 8

Open Cup Flash
Point

846/1010 1 1

Paint Filter 846/9095 I I
Percent Chlorine ASTM #

D808-87
I I

Aqueous
Analysis

TPH-GRO 8015M 1 1 2 1 5

TPH-DRO 8015M I 1 2 1 5

BTEXIMTBE 8260

VOCs 8260 1 I 2 2 I 7

SVOCs 8310 I I 2 I 5

PCB 8082 I 1 2 1 5

Ethylene Glycot SOISM

Pesticide 8081 1 I 2 I
Metals 6010 1 I 2 I 5

Final Field Sampling Plan -Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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Table 3.2-19
POL Yard: Laboratory Analysis
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Analyte Method

Number

Backfill

Samples

Waste

ProlTile

Samples

Number

Duplicates

Number

Trip
Blanks

Number

Equipment

Blanks

Number

MS/MSD

Sample

Total

Number

Samples

Soil Analysis

TPl-1-GRO SOISM I I

TPH-DRO 8015M 1 I
BTEX/MTBE 8260

VOCs 8260 I 1

SVOCs 8270 I 1

PCB 8082 I I

Pesticides 8081 I I

Ethylene Glycol 8015M

Total Metals 6010

TCLP Metals 1311/6010 I I

Open Cup Flash
Point

846/1010

Paint Filter 846/9095

Percent Chlorine ASTM /I
D808-87

Aqueous
Analysis

TPFI-ORO 8015M I I

TPH-DRO SOISM I I

BTEXIMTBE 8260

VOCs 8260 1 I 2

SVOCs 8310 I 1

PCB 8082 I I

Ethylene Glycol 8015M

Pesticide 8081 I
Metals 6010 1 I

Final Field Sampling Plan - Remedial Actions/Investigations at Multiple Sites
- -

Project Number UEBL 930014
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3.3 FIELD ACTIVITIES

Tables 3.3.1 through 3.3.10 summarize the field activities that will take place during the remedial
investigations and remedial actions. The disposal facility for the soil exhibiting contamination in excess
of the MDNR UST Closure Guidance Document concentrations is Deffenbaugh Landfill in Shawnee,
Kansas. One waste profile sample will be collected for each removal action site and submitted for
parameters listed in Tables 3.2-1 through 3.2-19.

3.3.1 Remedial Action at Building 1100Area

Prior to the start of field activities, Dames & Moore will contact the Missouri underground utility
locating service (1-S00-"DIG-RITE") to mark the work area prior to the commencement of excavation
activities. DIG-RITE will issue Dames & Moore a confirmation serial number for the job. Dames &
Moore will also request a Digging Permit from the City of Kansas City, Missouri to locate utilities not
handled by DIG-RITE.

Dames & Moore will utilize a track excavator, front loader, and/or 4x4 backhoe to remove contaminated
soil from the Building 1100 area and to load the soil into roll-off boxes (see Figure 3). During
excavating activities, a Dames & Moore geologist will inspect soil from the floor of the excavation for
indications (staining/odor) of petroleum contamination and field screen it for volatile TPH using a PID or
detector tubes. When obvious signs of petroleum contamination are no longer present, confirmatory
samples will be collected from the excavation according to the tank volume per the MDNR UST Closure
Guidance Document. One confirmatory sample will also be collected from the down gradient
(topographic) wall of the excavation. Dames & Moore anticipates no more than five samples will be
collected for laboratory analysis to confirm closure of the site. Additional soil samples will be submitted
for QA/QC analyses and waste profiling. The samples will be analyzed for the parameters specified in
Table 3.2-1. The excavation will be backfilled with clean soil immediately after the completion of
sampling.

If water is encountered in the excavation, the water will be removed and placed into the oil/water
separator. The water, if encountered, will be sampled one time and will be analyzed for the parameters
specified in Table 3.2-1. Once the water has been sampled, further accumulations of water in the
excavation will be collected by vacuum truck and transported to the oil/water separator. A Geoprobe
unit will be utilized to initiate a site characterization at Building 1100. The Geoprobe will collect six to
eight ground water samples for on-site screening of total volatile organic compounds (TVOC). Four
samples (one up gradient and three down gradient) will be selected for laboratory analysis of VOCs and
SVOCs depending on the volume of water available at each probe location. All samples will be handled
under proper chain-of-custody protocols, packed on ice in a cooler, and shipped via Federal Express to
the laboratory.

A closure report of field activities will be generated that satisfies both AFCEE and the MDNR UST
Closure Guidance Document at the completion of the project.

Final Field Sampling Plan - Remedial Actions/investigations at Multiple Sites Project Number UEBL 930014
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Table 3.3.1
Field Activities Summary-Building 1100 Area
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Activity Number
Excavation locations approved by AFCEE I

Utility Clearance and excavation permits (if any) I
Excavation of the contaminated soil 25 cu. Yd.

Soil samples for disposal profiting I

Confirmation soil sample 5

QAIQC Soil sampling (duplicates MS/MSD) 2

Ground Water samples, if encountered 1

Ground Water Screening for TVOCs 6 to 8

Ground Water Sampling for VOCs and SVOCs 4

QAIQC Water sampling (trip blanks) 2

QAIQC Water sampling (equipment blanks, duplicates, and MSIMSD) 4

Soil disposal 25 cu. Yd

Backfilling 25 cu. Yd.

Site Restoration I

3.3.2 Remedial Investigation at Building 1200 Area

Prior to the start of field work, Dames & Moore will contact the Missouri underground utility locating
service (l-800-"DIG-RITE") to mark the work area prior to the commencement of excavation activities.
DIG-RITE will issue Dames & Moore a confirmation serial number for the job. Dames & Moore will
also request a Digging Permit from the City of Kansas City, Missouri to locate utilities not handled by
DIG-RITE.

A subcontractor will excavate the area of expected contamination at Building 1201 (see Figure 4).
Remediation activities will be conducted to remove and dispose of petroleum contaminated soils and
confirmatory sampling will be performed to veri' clean-up. A Dames & Moore geologist will be
present to direct the field investigation and to conduct the soil sampling activities. The geologist will
collect soil samples for screening purposes at two foot intervals to the bottom of the excavation. During
excavating activities, soil from the excavations will be inspected for indications (staining/odor) of
petroleum contamination and field screened for volatile TPFI using a PID or detector tubes. If the
samples exhibit field screening readings indicating contamination, that area will be over excavated and
resampled. When obvious signs of petroleum contamination are no longer, confirmatory samples will be
collected from the excavation according to tank volume per MDNR Closure Guidance Document. One
confirmatory sample will also be collected from the down gradient (topographic) wall of each
excavation.

The removal process will include the following, excavation of contaminated soil; stockpiling the
contaminated soil in a roll-off box; sampling any ground water that enters the excavation(s), sampling of
the contaminated soil for disposal profiling; confirmatory soil sampling from the excavation; and
disposal of the contaminated soil at an approved off-base landfill.

Final Field Sampling Plan - Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
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Dames & Moore anticipates no more than six samples will be collected for laboratory analysis to
confirm closure of the site. Additional soil samples will be submitted for QAIQC analyses and waste
profiling. The samples will be analyzed for the parameters specified in Table 3.2-2. The excavation will
be backfilled with clean soil immediately after the completion of sampling.

If water is encountered in the excavation, the water will be removed and placed into the oil/water
separator. The water, if encountered, will be analyzed for the parameters specified in Table 3 2-2. Once
the water has been sampled, further accumulations of water in that excavation will be collected by
vacuum truck and transported to the oil/water separator. The Geoprobe will collect six to eight ground
water samples for on-site screening of total volatile organic compounds (TVOC). Four samples (one up
gradient and three down gradient) will be selected for laboratory analysis of VOCs and SVOCs
depending on the volume of water available at each probe location. All samples will be handled under
proper chain-of-custody protocols, packed on ice in a cooler, and shipped via Federal Express to the
laboratory.

A closure report of field activities will be generated that satisfies both AFCEE and the MDNR UST
Closure Guidance Document at the completion of the project.

Table 3.3.2.
Field Activities Summary-1201 Area

Activity Number
Excavation locations approved by AFCEE 1

Utility Clearance and excavation permits (if any) I

Excavation of the contaminated soil 134 cu. Yd.

Soil samples for disposal profiling 1

Confirmation soil sampling 6

QA/QC Soil sampling (duplicates MSIMSD) 2
Ground Water sampling, if encountered) I

Ground Water Screening for TVOCs 6 to 8
Ground Water Sampling for VOCs and SVOCs 4

QAJQC Water sampling (equipment blanks, duplicates and MS/MSD) 4

QA/QC Water sampling (trip blanks) 2

Soil disposal 134 cu. Yd.

Backfilling 134 cu Yd.
Site Restoration I
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3.3.3 Site STOO7

The 18 bio-vent casings will be removed by by a State of Missouri licensed we!! dri!!er according to
MDNR estab!ished criteria for abandoning wells (see Figure 5). This inc!udes: remova! of the entire
we!! casing if possible or the top three-feet of casing (requires MDNR approval); placing a beutonite
grout p!ug the fu!! length of the well and grouting into the excavated area; and submitting the
Abandonment Registration Record Form MO 780-1414 (see Appendix B) to the MDNR Division of
Geo!ogy and Land Survey. Dames & Moore will complete and submit the Registration Record to
MDNR. The dri!ling contractor wil! place the cuttings and casings in a !andfi!l provided ro!t-off box for
disposal. The !andfill contractor wi!! provide and transport a rol!-off box for the transport of the bio-vent
casings and soi! cuttings to an off-base landfi!! for disposa!.

A Dames & Moore Staff Geologist will col!ect one composite soil samp!e of the soi! cuttings generated
by the driller to satisfy profiling requirements prior to disposal at the selected landfill. One composite
soi! samp!e and one trip b!ank wi!! be ana!yzed for the parameters specified in Tab!e 3 2-3.

The site will be regraded and reseeded if necessary once the bio-vent casings are removed

Table 3.3.3.
Field Activities Summary —SST-007

Activity Number
Pull Bio-vents 18

Plug Bio-vent boreholes 18

Waste profile soil sample I

QA/QC Water sample (trip blank) I
Seed/repair well areas 18

Dispose of soil cuttings/PVC casings I

3.3.4 Hydrant Line Closures

Dames & Moore wi!l contact the Missouri underground uti!ity !ocating service (1-800-"DIG-RfI'E') to
mark the work area prior to the commencement of excavation activities. DIG-RITE will issue Dames &
Moore a confirmation serial number for the job. Dames & Moore wi!l a!so request a Digging Permit
from the City of Kansas City, Missouri to locate utilities not handled by DIG-RITE.

An estimated 5,800 !inear feet of 6-inch and 8-inch fuel hydrant line extending from the POL Yard to the
flightline apron wi!l be closed in p!ace (see Figure 6). The initial task wi!l be to gravity drain as much
standing fuel as possible and containerize it for proper disposa!. Dames & Moore assumed that no more
than four cuts (excavations) would be required for proper cleaning and plugging of the !ine. Each
excavation will be safely shored or benched and then !ined with plastic sheeting (6 mi!) in preparation for
the next stage of work.

After the excavations has been completed, shored, and !ined, a subcontractor wil! test the exposed fuel
line for the presence of an asbestos mastic; if present, the asbestos containing material (ACM) will be
abated from the portions of the exposed lines to be cut according to State and Federal regulations. Once
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the ACM has been removed, the subcontractor will remove a section of the line (large enough to
facilitate plugging). The section of pipe will be cut out using a low RPM saw. Residual fluid that may
be trapped inside the fuel line will be collected and disposed of according to State and federal guidelines.
The subcontractor will purge the line of flammable vapors prior to cleaning. The subcontractor will
clean the full pipe interior surface by flushing, swab 'pigging', or other approved method and collect the
rinsate/residue and dispose of per State and Federal regulations. The pipe volume will then be filled with
pressure-injected inert material such as a cement grout and the pipe ends plugged and capped. Piping,
concrete, and soils will be excavated and removed only to the extent necessary to effect in-place closure
of the piping system.

Once the line cleaning has been completed, the buried 6- and 8-inch POL lines will be located by a
surveyor using existing structures and as-build drawings. The location of the line will be marked in the
field and a subcontractor, along with Dames & Moore personnel, will then collect soil samples along the
line using direct push sampling technology. The soil samples will be collected from a depth of
approximately one foot below the invert of the pipe. The samples will be collected every 100feet or at
elbows in the line.

Dames & Moore will provide a Staff Geologist to conduct the soil sampling. Dames & Moore will
provide air monitoring during the soil sampling using a PID. One soil sample will be collected from
each location to determine if a release has occurred from the line. The samples will be inspected for
indications (staining/odor) of petroleum contamination and field screened for volatile TPH using a PID
or detector tubes. A portion of each sample will be placed in a laboratory—provided jar for shipment to
an off-site laboratory for chemical analysis. Up to 58 soil samples will be collected from the
excavations. Additional soil samples will be submitted for QAIQC analyses. The samples will be
analyzed for the parameters specified in Table 3.2-4.

No remediation of impacted soil will be performed. However, a report will be issued describing the
work performed and identifying contaminants of concern detected in the soil samples. If the
confirmatory soil sample analyses report that the excavations have met UST Closure Guidance
Document concentrations, and the Air Force is satisfied that cleanup goals have been met, a UST Closure
Report will be prepared for the site.
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Table 3.3.4
Field Activities Summary —Fuel Hydrant Line
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Activity Number

Utility clearance I

Perform survey to locate hydrant line I

Excavation to access line for cleaning and plugging 4

Clean fUel hydrant line 1

Containerize fluids generated during cleaning I

Sample fluids for disposal 1

Dispose of the fluids I

Grout the fuel hydrant line I

Cap line with expandable plugs I

Direct push soil sampling locations (every 100 feet) and at elbows 58
Plugging each direct push borehole 58

QA/QC Soil Sampling (duplicates and matrix spike/matrix spike duplicate) 12

QA/QC Water Sampling (trip and equipment blanks) 10

Site restoration (access points for grouting and soil sample locations) 62

3.3.5 Industrial Waste Line Closures

Dames & Moore will contact the Missouri underground utility locating service (1-800-'DIG-RITE") to
mark the work area prior to the commencement of excavation activities. DIG-RITE will issue Dames &
Moore a confirmation serial number for the job. Dames & Moore will also request a Digging Permit
from the City of Kansas City, Missouri to locate utilities not handled by DIG-RITE.

A pipe-cleaning contractor will close two sections of Industrial Waste(see Figure 6). The main section to
be closed extends southwest from the oil/water separators (CSOO3) out along Hangar Road and includes
21 manholes. The other section extends to the west from the oil/water separators to the runway apron
and includes three manholes.

Prior to pipe cleaning activities, Dames & Moore will provide field personnel to sample the influent and
effluent water in the pipelines. Water samples will be collected with Teflon bailers lowered into a
manhole with nylon cord and placed directly into the water stream. A Dames & Moore Staff Geologist
will collect four water samples (and one duplicate sample) for off-site analysis. The four water samples
(and one duplicate sample) will be analyzed for the parameters specified in Table 3.2-5.

The contractor will clean the full pipe interior surface by flushing, swab 'pigging", or other approved
method and dispose of rinsate residues. The residue/rinsate from both lines will be containerized and
disposed of according to State and Federal regulations.

Once the line cleaning has been completed, a subcontractor will provide equipment and an operator to
collect soil samples at each manhole. The samples will be collected using direct-push technology. Soil
samples will also be collected at any elbows in the line. The samples will be collected at a depth of
approximately one foot below where the lines is plumbed to the down gradient side of the manhole.
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Dames & Moore will provide a Staff Geologist to conduct the soil sampling in each of the locations.
Dames & Moore will provide air monitoring during the sampling of the soil using a ND. One soil
sample will be collected from each location.. The sample will be inspected for indications
(staining/odor) of petroleum contamination and field screened for volatiles using a PID or detector tubes.
A portion of the sample will be placed in a laboratory—provided jar for shipment to an off-site laboratory
for chemical analysis. Up to 24 soil samples will be collected from the manhole locations. Additional
samples will be submitted for QAIQC analyses The samples will be analyzed for the parameters
specified in Table 3.2-5.

Once the confirmatory soil samples have been collected along the Industrial Waste line, the surface
appurtenance of each manhole will be collapsed into the concrete box that extends below the ground
surface. The remainder of the void space in the concrete box will be backfilled with soil to eliminate
access to the line. The manhole locations will then be restored to coincide with surrounding site
conditions.

No remediation of impacted soil will be performed. However, a report will be issued describing the
work performed and identifying contaminants of concern detected in the soil samples. If the
confirmatory soil sample analyses report that the excavations have met UST Closure Guidance
Document concentrations, and the Air Force is satisfied that cleanup goals have been met, a UST Closure
Report wilt be prepared for the site.

Table 3.3.5
Field Activities Summary — Industrial Waste Line

Activity Number
Utility clearance 1

Survey location of line I

Collect water samples 5

QA/QC samples (equipment blanks, duplicates, and matrix spike/matrix spike duplicates) 4

QAJQC trip blanks 2
Clean the line 1

Containerize fluids generated during cleaning I
Sample the fluids I

Dispose of the fluids 1

Direct push soil sampling at manholes 24
QA/QC soil sampling (duplicates and MS/MSD) 4
Backfill eaclt soil boring 24
Backfill the manholes 24
Site Restoration 24
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3.3.6 Closure ofCSOO3 (Oil/Water Separators)

The closure of the oil/water separators will involve three tasks. These tasks include soil sampling using
direct-push method; collection of ground water direct-push bore holes; and removal of the oil/water
separators (see Figure 7).

For each OWS, four soil borings will be advanced adjacent to each side of the OWS to a depth
approximately two feet below the bottom of the concrete pad. One down gradient (topographic) sample
will be taken adjacent to the vertical midpoint of the OWS. In addition, one sample exhibiting the
highest apparent contamination, or from the bottom of the boring if there is no apparent contamination,
will be taken from each of the four borings. The samples will be inspected for indications (staining/odor)
of petroleum contamination and field screened for volatiles using a PID or detector tubes. A portion of
each sample will be placed in a laboratory—provided jar for shipment to an off-site laboratory for
chemical analysis. A total of 10 soil samples will be collected from the boring locations. Additional
samples will be submitted for QAIQC analyses. The samples will be analyzed for the parameters
specified in Table 3.2-6.

If water is present in the down gradient (topographic) borings, one grab water sample will be collected
from each and analyzed for the parameters specified in Table 3.2-6.

Sampling the contents of both OWSs will be performed by Dames & Moore using a disposable plastic
bailer. One sample will be collected from each OWS and analyzed for the parameters specified in Table
3.2-6.

The following tasks will be performed to complete the removal of OWS-9470A and OWS-9470B. Prior
to removal, the liquid in the tanks will be drained, vapors purged, and sludge removed according to
American Petroleum Institute Document 1604. A subcontractor will then use an excavator and possibly a
crane to remove the separators. The associated piping and vent stacks will be disconnected, removed,
and properly disposed of along with the tanks. The discharge lines will be permanently closed and
sealed. During the removal activities, a Dames & Moore Staff Geologist will monitor the vapors in the
workspace and in the excavation utilizing a PID. The concrete vault surrounding OWS-9470B will be
demolished, removed, and transported to an approved landfill.

Contaminated soil encountered during the removal operation will be excavated. An estimated 100 cubic
yards of contaminated soil will be loaded into site-specific roll off boxes for transport as a special waste
to an approved off-base landfill. It is anticipated that subcontractor will utilize track hoe excavating
equipment during these activities. During excavating activities, a Dames & Moore geologist will inspect
soil from the floor of each excavation for indications (staining/odor) of petroleum contamination and
field screen it for volatile TPH using a ND or detector tubes. When obvious signs of petroleum
contamination are no longer present, confirmatory samples will be collected from the excavation
according to tank volume per the MDNR UST Closure Guidance Document. One confirmatory sample
will also be collected from the down gradient (topographic) wall of each excavation. Up to 10
confirmation soil samples will be collected from the excavations. Additional samples will be submitted
for QAIQC analyses and waste profiling. The samples will be analyzed for the parameters specified in
Table 3.2-6.
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The excavation will be backfihled with clean soil immediately after the completion of sampling. Once the
confirmatory soil sample analyses report that the excavations have met MDNR Closure Guidance
Document concentrations, and the Air Force is satisfied that cleanup goals have been met, a UST Closure
Report will be prepared for the site.

Table 3.3.6.
Field Activities Summary —CSOO3 (Oil/Water Separators)

Activity Number
Utility Clearance I

Direct-push soil sampling I

Water samples (direct push technology) 2
OWS contents sampling 2
OWS fluids removal I

OWS fluids disposal 1

OWS cleaninglpurging 2
OWS removal 2
OWS disposal 2
Waste profile soil sample I
Direct-push soil samples 10

Confirmation soil samples 10

QA/QC water samples (duplicates, equipment blanks and matrix spike/matrix spike
duplicates)

3

QA/QC water samples (trip blanks) 2

QAIQC soil sampling (duplicates and matrix spike/matrix spike duplicates) 4
Backfill the excavations 2
Site restoration (two excavations) 2

3.3.7 Remedial Investigation at Four Former UST Sites

Prior to the start of field activities, Dames & Moore will contact the Missouri underground utility
locating service (1-800-'DIG-RITE") to mark the work area prior to the commencement of investigation
activities. DIG-RITE will issue Dames & Moore a confirmation serial number for the job. Dames &
Moore will also request a Digging Permit from the City of Kansas City, Missouri to locate utilities not
handled by DIG-RITE.

Subsurface Investigations shall be conducted at Buildings 940, 944, 965, and 1033 to characterize the
extent of contamination, if present, at the above referenced sites (see Figures 8, 9, 10, and II). Soil
samples, and if encountered ground water samples, will be collected in accordance with MDNR criteria.

A Geoprobe contractor will perform the direct push sampling at each of the former UST sites. Dames &
Moore will provide a Staff Geologist to direct the field investigation and to conduct the sampling
activities. The soil samples will be collected from a depth corresponding to approximately one-foot
below the bottom of the former UST. Soil samples will be collected continuously to the bottom of the
boring. Similarly, samples will be collected along fuel product lines from a depth 3 feet (approximately
one foot below the former piping). One sample exhibiting the highest apparent contamination, or from
the bottom of the boring if there is no apparent contamination, will be taken from each of the borings.
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The samples will be inspected for indications (staining/odor) of petroleum contamination and field
screened for volatiles using a PID or detector tubes. A portion of each sample will be placed in a
laboratory—provided jar for shipment to an off-site laboratory for chemical analysis. Additional soil
samples will be submitted for QA/QC analyses. The samples will be analyzed for the parameters
specified in Tables 3.2-7 through 3.2.10.

All samples will be handled under proper chain-of-custody protocols, packed on ice in a cooler, and

shipped via Federal Express to the laboratory.

Table 3.3.7
Field Activities Summary —Four RI Sites

Activity Number
Utility clearance 4
Direct-push soil sample 46
Ground water sampling S

QA/QC water sampling (trip blanks) 7

QA/QC water sampling (duplicates, equipment blanks, and MSIMSD) 14

QA/QC soil sampling (duplicates and matrix spike/matrix spike duplicates) 12

Borehole Plugging 46

Site Restoration 46

3.3.8 Remedial Action at Eight Former IJST Sites

Prior to the start of field activities, Dames & Moore will contact the Missouri underground utility
locating service (1-800-"DIG-RITE°) to mark the work area prior to the commencement of excavation
activities. DIG-RITE will issue Dames & Moore a confirmation serial number for the job. Dames &
Moore will also request a Digging Permit from the City of Kansas City, Missouri to locate utilities not
handled by DIG-RITE.

Remediation of potential petroleum contaminated soils shall be conducted at former UST sites at
Buildings 903, 940, 942, 944, 948, 965, 1025, and 1033 by removal and off-site disposal (see Figures 5
and 8 through 14). Using data obtained from previous investigations, contaminated soils that exceeds
MDNR CALM Tier 1, Category B STARC target concentrations, will be excavated and disposed of in
accordance with MDNR regulations.

Dames & Moore will remove approximately 590 yards ofcontaminated soil from the eight former UST
sites and load the soil into site-specific roll off boxes for transport as a special waste to an approved off-
base landfill. It is anticipated that a track hoe excavating equipment will be used during these activities.

During excavating activities, soil from the excavations will be inspected for indications (staining/odor)
of petroleum contamination and field screened for volatile TPI-I using a PID or detector tubes. If the
samples exhibit field-screening readings indicating contamination, that area will be over excavated and
resampled. When obvious signs of petroleum contamination are no longer present, confirmatory samples
will be collected from the excavation according to tank volume per MDNR Closure Guidance Document.
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One confirmatory sample will also be collected from the down gradient (topographic) wall of each
excavation. Additional soil samples will be submitted for QA/QC analyses and waste profiling. The
samples will be analyzed for the parameters specified in Tables 3.2-11 through 3.2-18. The excavation
will be backfilled with clean soil immediately after the completion of sampling.

If water is encountered in an excavation, the water will be removed and placed into the oil/water
separator. The water, if encountered, will be analyzed for the parameters specified in Table 3.2-11
through 3.2-18. Once the water has been sampled, further accumulations of water in that excavation will
be collected by vacuum truck and transported to the oil/water separator. At sites 903, 942, 948, and
1025, the Geoprobe will collect six to eight ground water samples for on-site screening of total volatile

organic compounds (TVOC). Four samples (one up gradient and three down gradient) will be selected
for laboratory analysis of VOCs and SVOCs depending on the volume of water available at each probe
location. All samples will be handled under proper chain-of-custody protocols, packed on ice in a cooler,
and shipped via Federal Express to the laboratory.

A closure report of field activities will be generated for each site that satisfies both AFCEE and the
MDNRUST Closure Guidance Document at the completion of the project.

Table 3.3.8
Field Activities Summary- Eight BA Sites

Activity Number
Excavation locations approvedby AFCEE 1

Utility Clearance and excavation permits (if any) 8
Excavation of the contaminated soil 590 Cu. Yd.
Confirmation soil sampling 46
Ground Water Sampling 9
Ground Water Screening for TYOC 24 to 32
Ground Water Sampling for VOCs and SVOCs 16

QA/QC Water sampling (trip blanks) 16

QAJQC Water Sampling (duplicates, equipment blanks, MS/MSD) 32

QAIQC Soil Sampling (duplicates and matrix spike/matrix spike duplicates) 16

Soil Profiling samples 8

Soil disposal 590 cu. Yd.

Backfilling 590 cu. Yd.
Site Restoration 8

3.3.9 POL Yard

Dames & Moore will backfill a depression remaining from the removal of Buildings 951 and 953 to
eliminate a safety concern at the site. The water that has collected in this depression will be analyzed for
the parameters specified in Table 3.2-19. If the water complies with the bases National Pollutant
Discharge Elimination System (NPDES) permit requirements, it will be placed into the oil/water
separator (CSOO3). Once the water has been sampled, further accumulations of water in that excavation
will be collected by vacuum truck and transported to the oil/water separator.
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.1

The monitoring well present in the depression will1b abandoned by a State of Missouri licensed well
driller in accordance with MDNR criteria for abandoning wells (10 CSR 23-4.080) This includes:
removal of the top three-feet of casing (requires MDNR approval); placing a bentonite grout plug the full
length of the welt and grouting into the excavated area; and submitting the Registration Record (Form
MO 780-1414) to the MDNR Division of Geology and Land Survey. Dames & Moore will complete and
submit the Registration Record to MDNR. The drilling contractor will place the cuttings and casings in a
landfill provided roll-off box for off-base disposal.

Clean fill material will then be brought to the site and placed in the depression. A sample of the backfill
material will be analyzed for the parameters specified in Table 3.2-19 to confirm it contains not
contaminants of concern. The depression will be backfilled to a level consistent with the surrounding
land surface. The fill material will be compacted using the tracks of the backfilling equipment.

Table 3.3.9
Field Activities Summary —POL Yard

Activity Number
Sample backfill material 1

Sample water in the depression I
Pump water from depression 1

Abandon the monitoring well in the depression 1

Backfill the depression I

Seed the area I
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4.0 PROJECT ORGANIZATION 4ND RESPONSIBILITY

Key responsibilities have been assigned to the follbwing Dames & Moore personnel:

Mr. Gary Alkire San Antonio, TX Program Manager (210) 496-7911
Mr. John Plevniak Overland Park, KS Senior Project Manager (913) 677-1490
Mr. Kris Moore Overland Park, KS Technical Project Manager (913) 677-1490
Ms. Tern Flecht Overland Park, KS Field Team Leader (913) 677-1490
Mr. John Kearns Baltimore, MD Laboratory Quality Assurance (410) 859-5049
Mr. Bill Berlett Chicago, IL Regional Health & Safety Officer (847) 228-0707

Ms. Kay Gnosinske, will act as the Contracting Officer's Representative (COR) and Team Chief for this
Delivery Order. She may be reached at (210) 536-6451.

Mr. Mike Nicklow, the Richards-Gebaur AFB Base Environmental Coordinator (BEC) can be reached at
(614) 492-8065 ext 27.

The project organization presented in Figure 4-1 shows the lines of communication that will be adhered
to during the Project.

Program Manager (PM)
The Dames & Moore Program Manager, Mr. Gary Alkire, is located in the Dames & Moore San
Antonio, Texas office and will provide senior level oversight, assure quality, review and approve
deliverables, and insure conformance to cost and schedule.

Senior Project Manager (SPM)
The Dames & Moore Senior Project Manager, Mr. John Plevniak, is located in the Dames & Moore
Kansas City office and will be responsible for all phases of delivery order execution, including
compliance with regulatory requirements, assignment of personnel, meetings, insuring that Government
property is properly protected, technical review of deliverables, logistics support, preparation of reports,
and compliance with cost and schedule requirements. Mr. Plevniak will serve as the contact person for
the AFCEE CO.

Technical Project Manager (TPM)
The TPM, Mr. Kris Moore, is located in the Dames & Moore Kansas City office and is responsible for
all technical and administrative aspects of this project, and has the primary responsibility and authority
for implementing and executing the sampling and remedial activities. The TPM will monitor progress to
ensure adequate resources are available by reviewing the budget, schedule, and technical status of the
work assignment.
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Field Team Leader (FTL)
The FTL, Ms. Tern Hecht, will assign specific duties to team members, will be responsible for the
mobilization and demobilization of the field team, and will direct the field activities of the project
subcontractors on site. Any logistical problems hindering field activities, such as weather dependent
working conditions, will be relayed to and resolved by the 5PM. The FTL will also coordinate
subcontractors, maintain a sufficient supply of all necessary field equipment, receive supplies for field
activities, and inform the TPM of daily activities. The FTL will also be responsible for keeping the 5PM
and the TPM informed on a weekly basis of all weekly field tasks to be performed the following week
and to update them on any deviations in the projected schedule once work has begun. The FTL reports
directly to the TPM.

Site Safety Officer (SSO)
Ms. Tern Hecht will serve as the 550, and will be present on-site during all field operations and will be
responsible for all health and safety activities and delegation of duties to the health and safety staff in the
field. The 550 will be responsible for implementing the Health & Safety Plan (HSP). The SSO has stop
work authorization, which can be executed upon his determination of an imminent safety hazard,
emergency condition, or other dangerous safety situations, such as detrimental weather conditions.

Laboratory Oualitv Assurance (LOA) Manager
Mr. John Kearns will serve as the LQA Manager and will be responsible for the laboratory audit and data
validation.

Regional Health and Safety Officer
Mr. Bill Berlett will serve as the Regional Health and Safety Officer and will be responsible for
supporting the divisional health and safety program and conducting local assessments of health safety
performance.

4.1 SUBCONTRACTORS

The following subcontractors have been selected to execute the SOW for this project:

Direct-Push DrilIin2
PSA Environmental
806 North Main
Lees Summit, MO
(816) 525-7483
Contact: Mr. Roger Sense

Licensing
The drilling contractor will possess all valid licenses needed to operate in the State of Missouri.

General
The general scope of work for the drilling crew is to advance borings utilizing a direct-push method to
collect soil samples at and adjacent to the locations of the oil/water separators, former UST Sites, and
fuel hydrants on the airfield apron.

Machinery and Equipment
PSA will provide all equipment, materials, and machinery necessary to complete this scope of work.

Final Field Sampling Plan - Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999

Page 4-2



211 122

Site Restoration
The drilling contractor will be responsible for returning the boring locations to as near pre-drilling
conditions as possible. Reseeding is not required, but care should be taken to cause minimal ecological
damage as possible during site activities.

Health & Safety
The drilling contractor installing the borings is responsible for the safe means and methods of operations
associated with on-site equipment and tools; and for providing a HASP and a SSO who will be
responsible for adhering to safety requirements set forth in the site safety plan implemented by Dames &
Moore. A copy of this plan will be made available to PSA and can be used as a guide in preparing a
HASP. Work is anticipated to proceed in Level D personal protective clothing, but PSA will be
responsible for providing Level C equipment upon request by Dames & Moore.

Regulatory Documentation
Applicable State of Missouri soil boring and soil boring plugging forms will be completed by the drilling
contractor for submittal to the State.

Analytical Laboratory
O'Brian-Gere
(315)437-0200
Contact: Jeff Yeoumans

General
The scope of work for the primary analytical laboratory is to provide definite level analyses according to
the AFCEE QAPP Version 3.0 (March 1998) with laboratory specific variances, additions and
modifications specified in Appendix A: Addendum to the AFCEE QAPP Version 3.0, Plan D of the
QuaLity Assurance Plan.

Well Abandonment for STOO7 and Well Repair for POL Yard
Layne-Western, Inc.
G20 South 38th
Kansas City, KS 66106
(913) 321-5000 (office)
(9 13)321-50 12(fax)

Licensing
The drilling contractor will possess all valid licenses needed to operate in the State of Missouri.

General
The general scope of work for the drilling crew is to remove the soil-vent wells at ST-007 and one
monitoring well at the POL Yard. Layne-Westem will then plug the borings, from which the wells were
removed, and plug in accordance with the State of Missouri guidelines.
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Machinery and Equipment
Layne-Western, Inc. will provide all equipment, materials, and machinery necessary to complete this
scope of work.

Site Restoration
The drilling contractor will be responsible for returning the boring locations to as near pre-drilling
conditions as possible. Reseeding is required, and care should be taken to cause minimal ecological
damage as possible during site activities.

Health & Safety
The drilling contractor abandoning the bio-vents and monitoring well is responsible for the safe means
and methods of operations associated with on-site equipment and tools; and for providing a HASP and a
SSO who will be responsible for adhering to safety requirements set forth in the site safety plan
implemented by Dames & Moore. A copy of this plan will be made available to Layne-Western, Inc.
and can be used as a guide in preparing a HASP. Work is anticipated to proceed in Level D personal
protective clothing, but Layne-Westem, Inc. will be responsible for providing Level C equipment upon
request by Dames & Moore.

Regulatory Documentation
Applicable State of Missouri well plugging forms will be completed by the drilling contractor for
submittal to the State.

Line Cleanin2/Grouting
Kingston Environmental
1600 SW Market Street
Lee's Summit, MO 64801
(816) 524-8811 (office)
Contact: Tom Cason

General
The general scope of work for the line cleaning/grouting crew is to clean the inside of the fuel hydrant
and industrial waste lines; rinse the lines; containerize and dispose of all fluids; fill the fuel hydrant line
with grout; and cap the line where open.

Machinery and Eciuipment
Kingston will provide all equipment, materials, and machinery necessary to complete this scope of work.

Health and Safety
The line cleaning/grouting contractor is responsible for the safe means and methods of operations
associated with on-site equipment and tools; and for providing a HASP and a SSO who will be
responsible for adhering to safety requirements set forth in the site safety plan implemented by Dames &
Moore. A copy of this plan will be made available to Kingston and can be used as a guide in preparing a
HASP. Work is anticipated to proceed in Level D personal protective clothing, but Kingston will be
responsible for providing Level C equipment upon request by Dames & Moore.
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Surveying
Anderson Survey Co.
203 N.W. Executive Way
Lee's Summit, Missouri 64063
(816) 246-5050 (office)
Contact: James Anderson

General
The general scope of work for the surveyor will be to stake out the location of the former USTs at the
former Building 944 and the former location of the hydrant fuel lines (if removed) between Site STOO7
and the tarmac area. Dames & Moore will provide the surveyor as-built drawings for reference via the
Marine Corps at Richards-Gebaur.

Machinery and Equipment
Anderson will provide all equipment, materials, and machinery necessary to complete this scope of
work.
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5.0 FIELD OPERATIONS

5.1 GEOLOGIC STANDARDS

The lithologic descriptions for consolidated materials (igneous, metamorphic, and sedimentary rocks)
shall follow the standard professional nomenclature (cf. Tennissen, A.C., 1983, Nature of Earth
Materials, 2nd Edition, p. 204-348), with special attention given to describing fractures, vugs, solution
cavities and their fillings or coatings, and any other characteristics affecting permeability. Colors shall
be designated by the Munsell Color System.

The lithologic descriptions for unconsolidated materials (soils [engineering usage] or deposits) shall use
the name of the predominant particle size (e.g., silt, fine sand, etc.). The dimensions of the predominant
and secondary sizes shall be recorded using the metric system. The grain size and name of the deposit
shall be accompanied by the predominant mineral content, accessory minerals, color, particle angularity,
and any other characteristics. The clastic deposit descriptions shall include, as a supplement, symbols of
the Unified Soil Classification System. The color descriptions shall be designated by the Munsell Color
System.

The sedimentary, igneous, and metamorphic rocks and deposits shall be represented graphically by the
patterns shown in Figure 5-1. Columnar sections, well and boring logs, well construction diagrams,
cross-sections, and three-dimensional (3-D) diagrams shall use these patterns. Supplementary patterns
shall follow Swanson, R. G., 1981, Sample Examination Manual, American Association of Petroleum
Geologists, p IV-41 and 43. Geologic structure symbols shall follow American Geological Institute Data
Sheets, 3d Edition, 1989, sheets 3.1 through 3.8.
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Figure 5-1

Lithologic Patterns for Illustration
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Figure 5-1
Lithologic Patterns for Illustration
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The scales for maps, cross-sections, or 3-D diagrams shalt be selected in accordance with the geologic
and hydrologic complexity of the area and the purposes of the illustrations. Geophysical logs shall be
run at a constant vertical scale of 1 inch equals 20 feet. When geophysical logs are superimposed on
geologic logs, cross-sections, or 3-D diagrams, the scales shall be the same. If defining geological
conditions requires other scales, additional logs at those scales shall be provided.
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For orientation, the cross-sections shall show the Northern end on the viewer's right. If the line of cross-
section is predominantly East-West, the Eastern end is on the right. Maps shall be oriented with North
toward the top, unless the shape of the area dictates otherwise. Indicate orientation with a North arrow.

5.2 SITE RECONNAISSANCE, PREPARATION, AND RESTORATION PROCEDURES

Areas designated for intrusive sampling shall be surveyed for the presence of underground utilities.
Utility locations are determined using existing utility maps, and in the field, are verified using a hand-
held magnetometer or utility probe. Vehicle access routes to sampling locations shall be determined
prior to any field activity.

A centralized decontamination area shall be provided for drilling rigs and heavy equipment. The
decontamination area shall be large enough to allow storage of cleaned equipment and materials prior to
use, as well as to stage drums of decontamination waste. The decontamination area shall be lined with a
heavy gauge plastic sheeting, and designed with a collection system to capture decontamination waters.
Solid wastes shall be accumulated in 55-gallon drums and subsequently transported to a waste storage
area designated by the Air Force. Smaller decontamination areas for personnel and portable equipment
shall be provided as necessary. These locations shall include basins or tubs to capture decontamination
fluids, which shall be transferred to a large accumulation tank as necessary.

Each work site or sampling location shall be returned to its original condition when possible. Efforts
shall be made to minimize impacts to work sites and sampling locations, particularly those in or near
sensitive environments such as wetlands. Following the completion of work at a site, all drums, trash,
and other waste shall be removed. Decontamination andlor purge water shall be disposed of in the
oil/water separator. Soil cuttings shall be transported to the designated off-base locations for disposal.

5.3 BOREROLE DRILLING, LITHOLOGIC SAMPLENG, LOGGING, AND
ABANDONMENT

Boreholes will be advanced using direct-push drilling methods. This method involves the advancements
of stainless steel drill pipe into the subsurface using the hydraulics at a geoprobe-type drilling unit. Soil
samples will be obtained continuously by means of the advancement of acetate sample tubes within the
stainless steel drill pipe. The tubes will be removed at the completion of each sample interred. The soil
will be removed from the tubes for logging, field screening, and if, necessary, preparation for shipment
to the laboratory for analyses. The direct push technology will be used at the oil/water separator site,
along the fuel hydrant line, along the industrial waste line, and the former UST sites.

5.3.1 General Drilling Procedures

All drilling activities shall conform with state and local regulations and shall be supervised by a state
licensed geologist or state licensed engineer. The contractor shall obtain and pay for all permits,
applications, and other documents required by state and local authorities.

The location of all borings shall be coordinated, in writing, with the base civil engineer or equivalent
before drilling commences. When drilling boreholes through more than one water bearing zone or
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aquifer, the contractor shall take measures to prevent cross-connection or cross-contamination of the
zones or aquifers.

The drill rig shall be cleaned and decontaminated in accordance with (lAW) the procedure in Section 5.6.
The drill rig shalt not leak any fluids that may enter the borehole or contaminate equipment placed in the
hole. The use of rags or absorbent materials to absorb leaking fluids is unacceptable.

There will not be any drilling fluids used during this project.

Lubricants shall not introduce or mask contaminants. The contractor shall provide chemical analyses of
all lubricants proposed for downhole use. Chemical detection limits shall be equivalent to those used in
analyzing project ground-water samples. Lubricants with constituents that are toxic or that increase,
decrease, or mask the target chemical species of the investigation shall not be permitted. The contractor
shall provide the analysis results to the AFCEE prior to drilling mobilization.

A log of drilling activities shall be kept in a bound field notebook. Information in the log book shall
include location, time on site, personnel and equipment present, down time, materials used, samples
collected, measurements taken, and any other observations or information that would be necessary to
reconstruct field activities at a later date. At the end of each day of drilling the drilling supervisor shall
complete a Daily Drilling Log. An example of the Daily Drilling Log is shown in Appendix A. All
items on the log must be completed, if known.

The contractor shall dispose of all trash, waste grout, cuttings, and drilling fluids as coordinated with the
base civil engineer or representative

5.3.2 Sampling and Logging

The lithology in all boreholes shall be logged. The boring log form, in Section 8.0, shall be used for
recording the lithologic logging information. Information on the boring log sheet includes the borehole
location; drilling information; sampling information such as sample intervals, recovery, and sample
description information.

Unconsolidated samples for lithologic description shall be obtained continuously throughout the vertical
extent of the borehole. Lithologic descriptions of unconsolidated materials encountered in the boreholes
shall generally be described in accordance with American Society for Testing and Materials (ASTM) D-
2488-90 Standard Practice for Description and Identification of Soils (Visual-Manual Procedure)
(ASTM, 1990). Descriptive information to be recorded in the field shall include: (1) identification of the
predominant particles size and range of particle sizes, (2) percent of gravel, sand, fines, or all three, (3)
description of grading and sorting of coarse particles, (4) particle angularity and shape, and (5) maximum
particle size or dimension.

Plasticity of fines description include: (I) color using Munsell Color System, (2) moisture (dry, wet, or
moist), (3) consistency of fine grained soils, (4) structure of consolidated materials, and (4) cementation
(weak, moderate, or strong).
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Identification of the Unified Soil Classification System (USCS) group symbol shall be used. Additional
information to be recorded includes the depth to the water table, caving or sloughing of the borehole,
changes in drilling rate, depths of laboratory samples, presence of organic materials, and other
noteworthy observations or conditions, such as the locations of geologic boundaries.

ALL samples shall be monitored with detector tubes or an organic vapor monitor (e.g, PID, organic vapor
analyzer [OVA]). The samples shall be handled in such a way as to minimize the loss of volatiles, and
these procedures shall be described in Section 6.0. Cuttings shall be examined for their hazardous
characteristics. Materials suspected to be hazardous because of abnormal color, odor, or organic vapor
monitor readings shall be containerized in conformance with the Resource Conservation and Recovery
Act (RCRA) and the state and local requirements.

Lithologic descriptions of consolidated materials shall follow the specifications in Section 5.1.

5.3.3 Abandonment

Boreholes that are to be abandoned at Richards-Gebaur include all direct-push drilling/sampling
locations, 18 bio-vent wells at ST-007, and MW-1208 at Site STOO5-POL Yard. The direct-push
drilling/sampling locations will involve plugging a 2-inch O.D. borehole with bentonite. The ST-007
bio-vent wells and the 5T005 well will involve the use of a drill rig to pull the PVC casing from each
borehole and plug the remaining borehole according to MDNR Regulations.

Boreholes that are not converted to monitor wells shall be abandoned in accordance with applicable
federal, state or local requirements. If a slurry is used, a mud balance and/or Marsh Funnel shall be used
to ensure the density (lbs/gal) of the abandonment mud mixture conforms with the manufacturer's
specifications. The slurry shall be emplaced from the bottom to the top of the hole using a tremie pipe.
If bentonite chips are used, the chips will be allowed to free fall to the bottom of the boreholes and
compacted with probe rods.

All abandoned boreholes shall be checked 24 to 48 hours after mud/solid bentonite emplacement to
determine whether curing is occurring properly. More specific curing specifications may be
recommended by the manufacturer and shall be followed. If settling has occurred, a sufficient amount of
mud/solid bentonite shall be added to fill the hole to the ground surface. These curing checks and any
addition of mud/solid bentonite shall be recorded in the field log.

5.4 TEST PIT EXCAVATION

Test pits will be excavated at the 1200 Area; at 100 foot intervals or at elbows along the fuel hydrant
line; at 400 foot intervals, manholes or elbows along the industrial waste line; during removal of the
oil/water separators, at former UST sites where there is contaminated soil that is to be removed for off-
site disposal. The excavation equipment will include trackhoes (excavators) and backhoes. It is
anticipated that no shoring will be needed because there is no planned entry by field personnel into these
excavations. The exact dimensions of each excavation are not known at this time.
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A test pit is an opening in soil, unconsolidated deposit, or bedrock having at least one lateral dimension
greater than the depth of the opening, which is used for scientific purposes. The location of each test pit
shall be coordinated in writing with the base civil engineer before digging begins. The contractor shall
follow Occupational Safety and Health Administration (OSHA) rules for excavation and confined space
entry. The excavated material shall be screened for hazardous properties. Nonhazardous excavated
material shall be backfilled immediately after soil sampling and analyses have been received for each
specific location. The first soils out shall be the last in when filling the pit. No test pit shall be left open
overnight unless adequate safety precautions are employed. In vegetated areas, backfilled test pits shall
be reseeded with native grasses. In addition to the general information required for all field activities
listed in Section 8.0, the following shall be recorded for each test pit: (1) the total depth, length, and
width, (2) the depth and thickness of distinct soil or lithologic units, (3) a lithologic description of each
unit, and (4) a description of any man-made materials or apparent contamination encountered, and (5)
soil sample locations.

Excavation shall occur by using either a backhoe or trackhoe. Decontamination of all equipment shall
occur after an excavation is completed or daily following the procedures described in Section 5.6. If
shoring is required, it shall be described and documented.

5.5 SURVEYING

Surveying is anticipated to be limited to locating the fuel hydrant line and identifying the former location
of Building 944. The buried 6- and 8-inch hydrant fuel line will be located by the surveyor using
existing structhres and as-built drawings. Building 944 was demolished in 1988. The surveyor will be
contracted to locate the former building corners as well as the locations of former USTs and an oil/water
separator. In all cases, locations will be flagged and marked prior to the initiation of field activities at
these sites.

The locations of the excavations and sampling points will measured from existing buildings or other
permanent fixtures within the area of the site. A hand held OPS receiver will be used to mark the center
of the excavation (accuracy of 5 to 10 meters). A three foot long steel rod will be driven into the soil to
mark the center of the former excavation.

All surveying locations of field activities shall be measured by a certified land surveyor as the distance in
feet from a reference location that is tied to the state plane system. The surveys shall be third order (cf.
Urquhart, L.C., 1962 Civil Engineering Handbook, 4th Edition, p. 96 and 97). An XY-coordinate system
shall be used to identify locations. The X-coordinate shall be the East-West axis; the Y-coordinate shall
be the North-South axis. The reference location is the origin. All surveyed locations shall be reported
using the state plane coordinate system. The surveyed control information for all data collection points
shall be recorded and displayed in a table. The table shall give the X and Y coordinates in state plane
coordinate values, the ground elevation, and the measuring point elevation. The accuracy of the
horizontal measurements shall be within 0.10 feet and vertical measurements shall be within 0.01 feet.
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5.6 EQUIPMENT DECONTAMINATION

All equipment that may directly or indirectly contact samples or contaminated media shall be
decontaminated in a designated decontamination area. This includes casing, drill bits, auger flights, the
portions of drill rigs that stand above boreholes, sampling devices, and instruments, such as slugs and
sounders. In addition, the contractor shall take care to prevent the sample from coming into contact with
potentially contaminating substances, such as tape, oil, engine exhaust, corroded surfaces, and dirt.

The following procedure shall be used to decontaminate large pieces of equipment, such as casings,
auger flights, pipe and rods, those portions of the drill rig that may stand directly over a boring or well
location or that come into contact with casing, auger flights, pipe, or rods and heavy equipment. The
external surfaces of equipment shall be washed with high-pressure hot water and Alconox, or equivalent
laboratory-grade detergent, and if necessary, scrubbed until all visible dirt, grime, grease, oil, loose paint,
rust flakes, etc., have been removed. The equipment shall then be rinsed with potable water. The inside
surfaces of casing, drill rod, and auger flights shall also be washed as described.

The following procedure shall be used to decontaminate sampling and drilling devices, such as split
spoons, bailers, and augers, which can be hand-manipulated. For sampling and smaller drilling devices,
scrub the equipment with a solution of potable water and Alconox, or equivalent laboratory-grade
detergent. Then rinse the equipment with copious quantities of potable water followed by a ASTM Type II
Reagent Water. High-pressure liquid chromatograph-grade water and distilled water purchased in stores
are not acceptable substitutes for ASTM Type II Reagent-Grade Water. (If equipment has come in
contact with oil or grease, rinse the equipment with pesticide-grade methanol followed by with pesticide-
grade hexane.) Air dry the equipment on a clean surface or rack, such as Teflon®, stainless steel, or oil-
free aluminum elevated at least two feet above ground. If the sampling device shall not be used
immediately after being decontaminated, it shall be wrapped in oil-free aluminum foil, or placed it in a
closed stainless steel, glass, or Teflon® container.

Reagent-Grade II Water, methanol, and hexane shall be purchased, stored, and dispensed only in glass,
stainless steel, or Teflon® containers. These containers shall have Teflon® caps or cap liners. It is the
contractor's responsibility to assure these materials remain free of contaminants. If any question of
purity exists, new materials shall be used.

5.7 WASTE HANDLING

5.7.1 General Waste Handling Procedures

Waste handling shall be dealt with on a site-by-site basis. Waste may be classified as noninvestigative
waste or investigative waste

Noninvestigative waste, such as litter and household garbage, shall be collected on an as-needed basis to
maintain each site in a clean and orderly manner. This waste shall be containerized and transported to the
designated sanitary landfill or collection bin. Acceptable containers shall be sealed boxes or plastic
garbage bags.
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Investigation derived waste shall be properly containerizèctand temporarily stored at each site, prior to
transportation. Depending on the constituents of concern, fencing or other special marking may be
required. The number of containers shall be estimated on an as-needed basis. Acceptable containers
shall be sealed, U.S. Department of Transportation (DOT)-approved steel 55-gallon drums or small
dumping bins with lids. The containers shall be transported in such a manner to prevent spillage or
particulate loss to the atmosphere. To facilitate handling, the containers shall be no more than half fill
when moved.

Soils classified as Investigative Derived Waste (IDW) that are not placed in roll-off boxes for disposal,
shall be sampled, properly containerized in DOT-approved drums, and stored on pallets. One composite
sample will be collected for every 10 barrels of IDW generated (or per landfill requirements). If soils are
contaminated, they will be disposed of in accordance with State and Federal regulations.

Rinsate IDW generated from the cleaning of the industrial waste and fuel hydrant lines shall be properly
containerized in DOT-approved drums and sampled by the subcontractor performing the work. The
rinsate will then be disposed of in accordance with State and Federal regulations.

Each container of drummed IDW will display (at a minimum) the following information: Content, Base
POC, Contractor, Driller/Sub, IRP Site location, Well/Boring Number, Sample Number, and Drum
Status. Other pertinent information may be added if necessary for handling purposes. The drums shall
be transported in such a manner as to prevent spillage or particulated loss to the atmosphere and stored at
a secured location at the Base.

The investigative derived waste shall be segregated at the site according to matrix (solid or liquid) and as
to how it was derived (drill cuttings, drilling fluid, decontamination fluids, and purged ground water).
Each container shall be properly labeled with site identification, sampling point, depth, matrix,
constituents of concern, and other pertinent information for handling.
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6.0 ENVIRONMENTAL SAMPLThG

6.1 SAMPLING PROCEDURES

The construction material of the sampling devices (e g, plastic, PVC, metal) discussed below shall be
appropriate for the contaminant of concern and shall not interfere with the chemical analyses being
performed.

All purging and sampling equipment shall be decontaminated according to the specifications in Section
5 6 prior to any sampling activities and shall be protected from contamination until ready for use.

6.1.1 Subsurface Soil Sampling

Soil samples shall be collected based on odors, discoloration, detection tube measurements, organic
vapor meter readings and any other field screening methods.

6.1.1.1 Direct Push Sampling

Direct push sampling involves advancing a sampling probe by direct hydraulic pressure or by using a
slide or rotary hammer. Samples may be collected continuously or at specific depths. The samples are
collected in acetate sample tubes within the stainless steel drill pipe. The sleeve shall be capped with
Teflon tape and end caps. The ends of the capped sleeve shall then also be wrapped with Teflon tape.
Care shall be taken not to touch the ends of the sleeves prior to capping. Custody seals shall be placed
across the capped ends of the sleeve. Once the container has been filled, the appropriate information
shall be recorded in the field logbook.

6.1.1.2 Sampling of Excavation Walls/Floors

Dames & Moore field personnel will not enter excavations to collect soil samples. Instead, the operator
of the track excavator or 4x4 backhoe will be directed by Dames & Moore field personnel to collect soil
samples in the bucket of the equipment, from appropriate areas of the excavation. Once the bucket of the
track excavator or backhoe is secured outside the excavation, field personnel will utilize a stainless steel
trowel to collect the soil sample from the bucket. The soil sample will then be placed into the
appropriate laboratory provided container and sealed and the appropriate information shall be recorded in
the field logbook.

6.1.2 Ground Water Sampling

6.1.2.1 Direct-Push Ground Water Sampling

The in situ ground water samples will be collected using the Geoprobe® to advance a 34-inch diameter
perforated galvanized pipe fitted with an expendable probe point to the desired sampling depth. At the
desired sampling depth the rod chain is withdrawn six inches from the expendable point to allow water to
enter. A length of 3/8-inch Teflon tubing equipped with a stainless steel ball foot-valve is inserted into
the probe rods from the ground surface to the bottom of the rods. The tubing will be oscillated up and
down below the water level to obtain the sample.
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All ground water sampling activities shall be recorded in the field logbook. Before the start of sampling
activities, plastic sheeting shall be placed on the ground surrounding the borehole. The plastic sheeting
shall be used to provide a clean working area around the borehole, and prevent any soil contaminants
from contacting sampling equipment. The air in the breathing zone shall be checked with an organic
vapor meter and the air in the well bore shall be checked with an explosimeter. Procedures in the Health
and Safety Plan (HSP) shall be followed when high concentrations of organic vapors or explosive gases
are detected Air monitoring data shall be recorded in the field notebook.

Purge pump intakes shall be equipped with a positive foot check valve to prevent purged water from
flowing back into the well. Purging and sampling shall be performed in a manner that minimizes
aeration in the well bore and the agitation of sediments in the well and formation. Equipment shall not
be allowed to free-fall into a well.

6.1.2.1.1 Water Level Measurement

The ground water level shall be measured to the nearest 0.01 foot using an electric water level indicator.
Water levels shall be measured from the ground surface adjacent the borehole and recorded in the field
notebook.

6.2 SAMPLE HANDLING

6.2.1 Sample Containers

Sample containers are purchased precleaned and treated according to EPA specifications for the
methods. Sampling containers that are reused are decontaminated between uses by the EPA-
recommended procedures (i.e., EPA 5401R-93/05 1). Containers are stored in clean areas to prevent
exposure to fuels, solvents, and other contaminants. Amber glass bottles are used routinely where glass
containers are specified in the sampling protocol.

6.2.2 Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical methods performed on
AFCEE samples are listed in Table 6.2.2-1.

Sample holding time tracking begins with the collection of samples and continues until the analysis is
complete. Holding times for methods required routinely for AFCEE work are specified in Table 6.2.2-I.
Samples not preserved or analyzed in accordance with these requirements shall be resampled and
analyzed, at no additional cost to AFCEE.
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Name
Analytical
Methods ContalnerA Preservationb

Minimum
Sample

Volume or
Weight

Maximum Holding
Time

Mercury SW7470A
SW7471A

F, G, T HNO3 to pH <2,
4°C

500 mL or
8 ounces

28 days (water and
soil)

Metals (except
chromium (VI) and
mercury)

SW6O lOB
SW6020 and
SW-846 AA
methods

P.O. T HNO3 to pH <2,
4°C

500 mL or
8 ounces

180 days (water and
soil)

Total petroleum
hydrocarbons
(TPH)-volatile

SW8015
(modified)

G, Teflon®-
lined septum, I

4°C, HO to
pH <2

2 x 40 mL or
4 ounces

14 days (water and
soil); 7 days if
unpreserved by acid

Total petroleum
hydrocarbons
(TPH)-extractable

SW8OI5

(modified)
G, amber, 1 4°C 1 liter or

8 ounces
7 days until extraction
and 40 days after
extraction (water);
14 days until
extraction and 40 days
after extraction (soil)

Ethylene Glycol SW8OI5M G, Teflon-lined
cap, T

4°C 2 x 40 mL or 4
ounces

14 days (water and
soil)

Organochlorine
pesticides

SW8081A 0, Teflon®-
lined cap, T

4°C 1 liter or
8 ounces

7 days until extraction
and 40 days after
extraction (water);
14 days until
extraction and 40 days
after extraction (soil)

Polychlorinated
biphenyls (PCBs)

SW8082 G, Teflon®-
lined cap, T

4°C I liter or
8 ounces

7 days until extraction
and 40 days after
extraction (water);
14 days until
extraction and 40 days
after extraction (soil)

Semivolatile

organics

SW8270C 0, Teflon®-
lined cap, T

4°C 1 liter or
8 ounces

7 days until extraction
and 40 days alter
extraction (water), 14
days until extraction
and 40 days after
extraction (soil)

Polyethylene (P), glass (0); brass sleeves in the sample barrel, sometimes called California brass (T).

No pH adjustment for soil.
Preservation with 0.008 percent Na2S2O3 is only required when residual chlorine is present.

d. The maximum recommended holding time for completion of extraction into water is 48 hours. The extract
shall be analyzed within 24 hours of completion of extraction.
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Table 6.2.2-1. Continued
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Minimum
Sample

Name
Analytical
Methods Container Preservation

Volume or
Weight

Maximum Holding
Time

Volatile organics SW8260B, G, Teflon®- 4°C, (HCI to 2 x 40 mL or 14 days (water and
(Including BTEX SW8021 lined septum, pH <2 for 4 ounces soil); 7 days if
and MTBE) T volatile

aromatics)"
unpreserved by acid

TCLP SWI311 G, Teflon®- Cool, 4°C 1 liter or 14 days to TCLP
lined cap, T 8 ounces extraction and 14

days after extraction
(volatiles); 14 days
to TCLP extraction,
7 days to prep
extraction and 40
days after prep
extraction
(semivolatiles); 28
days to TCLP
extraction and 28
days after extraction
(mercury); 180 days
to TCLP extraction
and 180 days after
extraction (metals)

a. Polyethylene (P); glass (G); brass sleeves in the sample barrel, sometimes called California brass (T).
b. No p1-I adjustment for soil.
c. Preservation with 0M08 percent Na2S2O3 is only required when residual chlorine is present.

d. The maximum recommended holding time for completion of extraction into water is 48 hours. The extract
shall be analyzed within 24 hours of completion of extraction.

Project Number UEBL 9300i4
November i999
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6.23 Sample Identification

The sample numbering system for soil sampling will be composed of three pads: building number or
utility identification will be used as a prefix followed by U-boring or trench number XX which will
represent the bottom sample depth and yyy is any required modifier, such as a QAJQC modifier (i.e.,
MS, MSD, EB).

Examples: 903B1 1OEB — which is a soil sample collected at building 903, boring B!, at a depth of
10 feet, and is an equipment blank.

120 IT1I2MS/MSD — which is a soil sample collected at building 1201, trench Ti, at a
depth of 12 feet, and is a matrix spike/matrix spike duplicate.

The sample numbering system for liquids other than ground water will be composed of three parts:
utility identification or Air Force number; XX is the station number and yyy is any required modifier,
such as QA/QC qualifier (i.e., MS, MSD, EB).

Example: IWLA-9MS/MSD which is a liquid sample collected from the Industrial Waste Line at
manhole A-9 and is a matrix spike/matrix spike duplicate sample.

6.3 SAMPLE CUSTODY

All samples shall be uniquely identified, labeled, and documented in the field at the time of collection
lAW Section 6.2.3 of the FSP.

Samples collected in the field shall be transported to the laboratory or field testing site as expeditiously
as possible. When a 4°C requirement for preserving the sample is indicated, the samples shall be packed
in ice or chemical refrigerant to keep them cool during collection and transportation. During transit, it is
not always possible to rigorously control the temperature of the samples. As a general rule, storage at
low temperature is the best way to preserve most samples. A temperature blank (a volatile organics
compounds sampling vial filled with water) shall be included in every cooler and used to determine the
internal temperature of the cooler upon receipt of the cooler at the laboratory.

6.4 FIELD QUALITY CONTROL SAMPLES

6.4.1 Equipment Blank

An equipment blank is a sample of ASTM Type II reagent grade water poured into or over or pumped
through the sampling device, collected in a sample container, and transported to the laboratory for

analysis. Equipment blanks are used to assess the effectiveness of equipment decontamination
procedures. The frequency of collection for equipment blanks is one per day per sampling crew when
reusable sampling equipment is in use. Equipment blanks shall be collected immediately after the
equipment has been decontaminated The blank shall be analyzed for all laboratory analyses requested
for the environmental samples collected at the site.
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6.4.2 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type II reagent grade
water, transported to the sampling site, handled like an environmental sample and returned to the
laboratory for analysis. Trip blanks are not opened in the field. Trip blanks are prepared only when
VOC samples are taken and are analyzed only for VOC analytes. Trip blanks are used to assess the
potential introduction of contaminants from sample containers or during the transportation and storage
procedures. One trip blank shall accompany each cooler of samples sent to the laboratory for analysis of
VOCs.

6.4.3 Field Duplicates

A field duplicate sample is a second sample collected at the same location as the original sample.
Duplicate samples are collected simultaneously or in immediate succession, using identical recovery
techniques, and treated in an identical manner during storage, transportation, and analysis. The sample
containers are assigned an identification number in the field such that they cannot be identified (blind
duplicate) as duplicate samples by laboratory personnel performing the analysis. Specific locations are
designated for collection of field duplicate samples prior to the beginning of sample collection.

Duplicate sample results are used to assess precision of the sample collection process. Precision of soil
samples to be analyzed for VOCs is assessed from collocated samples because the compositing process
required to obtain uniform samples could result in loss of the compounds of interest. The frequency of
collection for field duplicates will be at least 10% of the total samples.

Final field sampling Plan - Remedial Actions/Investigations at Multiple sites ProjectNumber UEBL930014
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7.0 FIELD MEASUREMENTS

7.1 PARAMETERS

The following parameters wilt be measured on site durtng the field investigation:

• Air monitoring for VOCs using a PID
• Screening of soil samples for VOCs using a PID.

7.2 EQUIPMENT CALIBRATION AND QUALITY CONTROL

A PlO is a quantitative instrument that measures the total concentration of numerous organic vapors in
air. The instrument is calibrated by introducing pressurized gas from a cylinder with a known organic
vapor concentration into the detector. Once the reading has stabilized, the display of the instrument is
adjusted to match the known concentration. A calibration of this type is performed each day prior to
using the instrument.

If the output differs greatly from the known concentration of the calibration gas, the initial procedure to
remedy the problem is a thorough cleaning of the instrument. The cleaning process normally removes
foreign materials (i.e., dust, moisture) that affect the calibration of the instrument. If this procedure does
not rectify the problem, further troubleshooting is performed until the problem is resolved. If the
problem cannot be resolved by the field personnel, the instrument will be returned to the manufacturer
for repair and a replacement unit shipped to the site immediately. The manufacturer's manual will
accompany the instrument.

7.3 EQUIPMENT MAINTENANCE ANI) DECONTAMINATION

All field equipment will be cleaned, inspected, and calibrated prior to the start of each work day and
thereafter, as recommended by the manufacturer and the field experience under on-gong site conditions.

All field measurement equipment shall be decontaminated according to the specifications in Section 5.6
prior to any measurement activities and shall be protected from contamination until ready for use.

7.4 FIELD PERFORMANCE AND SYSTEM AUDITS

Internal audits of field activities (sampling and measurements) will be conducted by the Dames & Moore
Technical Project Manager and/or the Dames & Moore Laboratory Quality Assurance Manager. The
audits will include examination of field sampling records, field instrument operating records, sample
collection, handling and packaging in compliance with the established procedures, maintenance of the
QA procedures, chain-of-custody forms, etc. The audits will occur at the onset of the project to verify
that all established procedures are followed. Follow-up audits will be conducted to correct deficiencies
and to verify that QA procedures are maintained throughout the field investigation activities. The audits
will involve review of field measurement records, instrument calibration records, and sample
documentation.

Final Field Sampling Plan- Remedial Actions/]nvestigaiions atMultiple Silts Project NumberUEBL 930014
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8.0 RECORD KEEPING

Dames & Moore shall maintain field records sufficient to recreate all sampling and measurement
activities and to meet all ERPIMS data loading requirements. The requirements listed in this section
apply to all measuring and sampling activities Requirements specific to individual activities are listed in
the section that addresses each activity. The information shall be recorded with indelible ink in a
permanently bound notebook with sequentially numbered pages. These records shall be archived in an
easily accessible form and made available to the Air Force upon request.

The following information shall be recorded for all field activities: (I) location, (2) date and time, (3)
identity of people performing activity, and (4) weather conditions. For field measurements: (1) the
numerical value and units of each measurement, and (2) the identity of and calibration results for each
field instrument, shall also be recorded.

The following additional information shall be recorded for all sampling activities: (I) sample type and
sampling method, (2) the identity of each sample and depth(s), where applicable, from which it was
collected, (3) the amount of each sample, (4) sample description (e.g., color, odor, clarity), (5)
identification of sampling devices, and (6) identification of conditions that might affect the
representativeness of a sample (e.g., refueling operations, damaged casing).

The forms to be used by Dames & Moore during the field activities are presented in Appendix A of this
section.
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Borehole ID _______

BORING LOG Sheet_of_

Location

Name Project Nunabcr LTCCODE (JRPIMS) Site ID LPRCODE (IRPIMS)

Company Dnller Ground Elevation Total Drilled Depth

Equipment Dnlling Method Borehole Diameter Date/Time Drilling Started Date/Time Total Depth Reached

at Samphrig Device Water Level (bgs)

First

Hammer

Dravine WI Dmo

Hydrogealogist Checked by/Date

Deicn

—

pion.

0
a

'tinclude sketch infield logbook)

(Include lithology, grain size, sorting, angularity, Munsell color name Sc
notation, mineralogy, bedding, plasticity, density, consistency, etc as

applicable)

>,°.
3

g

fl

Remarks

(include all sample types & depth, odor.
organic vapor measurenienta, etc

— — I I

AECEEFORM SLIt



WASTE INVENTORY TRACKING FORM
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LOCATION:

PROJECT NAME:

ACTIVITIES:

Signature:

AFCEEFORM Wilt

Note: Descnbe whether soil or water samples have been collected for waste characterization, include date, if known.



FIELD SAMPLING REPORT
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LOCATION PROJECT

SITE.

SAMPLE INFORMATION

MATRIX SAMPI.E ID

SAMPLING METHOD DUP IREP. OF.

BEGINNING DEPTH MATRIX SPIKE/MATRIX SPIKE DUPLICATE
YES( ) NO()

END DEPTH

GRAB( 'COMPOSITE () DATE TIME:

CONTAINER PRESERVATIVE/
PREPARATION

EXTRACTIOI'
METHOD

ANALYTICAl
METHOD

ANALYSIS
SIZEITYPE #

PlO READINGS MISCELLANEOUS

WEATHER: SUN/CLEAR — OVERCAST/RAIN WIND DREECTION AMBIENT TEMP

SHIPMENT VIA: FED.X — HAND DELIVER COURIER OTHER

SHIPPED TO.

COMMENTS.

SAMPLER: OBSERVER.

MATRIX TYPE CODES

DGtDRILLCIJflINGS SL=SLUDGE
WC=GROUND WATER SO=SOIL
I 1-iI-iAZARDOU5 LIQUID WASTE GS=SOIL GAS
SHHAZARDOUS SOLID WASTE W5=SURFACE WATER
SESEDIMENT SWSWAP\WIPE

SAMPLING METHOD CODES

S=BAILER G=GRAB
BR=BRASS RING HAHAND AUGER
CS=COMPOSITE SAMPLE H=HOLLOW STEM AUGER
CCONTINUOUS FLIGHT AUGER HP=HYDRO PUNCH
DT=DRIVEN TUBE SS=SPLIT SPOON
W=S\%AB\WIFE SP=SUBMERSIBLE PUMP

2nd

COLOR:

NOTABLE OBSERVATIONS
SAMPLE CHARACTERISTICS

ODOR:

OTHER:

pH Temperature Dissolved oxygen SpeCifiC ConductivIty

GENERAL INFORMATION

AFCEEFORM SRII



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM
211 150

FIELD REPRESENTATIVE TYPE OF FILTER PACK
GRADIATION

DRILLING CONTRATOTh AMOUNT OF FILTER PACK USED

DRILLING TECHNIQUE.
AUGER SIZE AND TYPE —

BOREHOLE IDENTIFICATION.
BOREHOLE DIAMETER ____
WELL IDENTIFICATION —

WELL CONSTRUCTION START DATE: ___________
WELL CONSTRUCTION COMPLETE DATE ________

SCREEN MATERIAL: _______________________
SCREEN DIAMETER. _______________________
STRATUM-SCREENED INTERVAL (Fr):

CASING 1ATRIAL. ______________________
CASING DIAMETER.

TYPE OF BENTONITE ________
AMOUNT BENTONITE USED. —

TYPE OF CEMENT __________
AMOUNT CEMENT USED _____
GROUT MATERIALS USED:_

DIMENSIONS OF SECURITY BOX.

TYPE OF WELL CAP ________
TYPE OF END CAP: _________

COMMENTS:

SPECIAL CONDITIONS
(describe and draw)

INSTALLED BY —

TOP OF BENTONITE SEAL

DEPTH TO TOP OF FILTER PACK _______________

DEPTH TO TOP OF SCREEN _____________

INSTALLATION OBSERVED BY.

NOT TO SCALE

DISCREPANCIES

AFCEE FORM WAB II

WELL CAP

GROUND SURFACE (REFERENCE POINT)

SECURrFY BOX

LEGEND

E GROUT

BENTONITE SEAL

FILTER PACK

SCREEN
LENGTH

SAND CELLAR
LENGTH

DEPTH TO BASE OF WELL

BOREHOLE DEPTH



-4
CM

\
-d
InDAILY DRILLING SUMMARY

.2ONTRACTOR DATE SHIFT

SITE NAME_______________________________ LOCM ION

BOREHOLE NUMBER(S) THIS DATE

DRILL TIME LOG: Explain all down and standby time—who authorized—unusual circumstances. etc.

CATEGORY
A.M. I P M. A.M.

6 7 8 9 10 11 12 1 2 3 4 S 6 7 B 9 10 11 12 1 2 3 4 5 6
MOB/DEMOB I I I I I I I I I I I I I I I I I I I I I

DRILLING I I I I I I I I I I I I I I I I IJ_J_j 1

WELLCONST. I I I I I I I I I I I I I I I I I I I I I I

MOVE/DECON I I I I I I I I I I I I I I I I I I I I I I

TESTING
I I I I I I I I I I I I I I I I I I I I I I I I

STANDBY
I I I I II I II I I I I I III I I I I II I

DOWNTIME
OTHER

'
I I I I I I I I I I ITTTTTTTYTTTTTTTTTTTTTTTTI I I I I I I I I I I

REMARKS

EXPENDABLES: Itemize quantity, size, etc.

ITEM QUANTITY PART NO.

BOREHOLE FROM TO FOOTAGE PIPE & CASING BITS/CASING SHOES: ETC:

SIZE FEET SIZE NUMBER ON OFF FEETNO FEET FEET FEET

PERSONNEL TIME LOG

POSITION NAME HOURS

GEOLOGIST
DRILLER
HELPER

COMMENTS

TEO COFJSUI TANT RCPflE$rrITAlIvc
—

crrJtRAclon nEpqcsI rjrAr,vk
——____________________
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MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF GEOLOGY AND
LAND SURVEY
(573) 368-2165

5IQNflURE (CONTRAZ1OR) PERMIT NUMBER

x

?11 154

VARiANCE MU h ER
LIP APPUCA8tg

Sep-15-99 O8:14A 913 3215012 P.02

ABANDONMENT
REGISTRATION RECORD

OFFICE USE ONLY
DATE RECEIVED

201555
C A N CHECK NO

STATE WELL WL)MSEH TRANSMTT'TA. NO

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR

ENTERED
Ph I P1I 2

APPROVED flY ROUTE

/ I

VNER NAME TELEPHONE

CY4IIER ADDRESS at

ADORES CF WELL. SITE (I DIFFERENT THAN ASOVE) CITY

INFORMA11ON VEFIEO 0? OV*LER DATE

S:GMflUREçELLON$ER) x

StTE NAME WELL FIJMEER

SKETCHThE ULCATION TO ThE WELL It4C%,UVANG MIthAGE ON ALL ROADS TRAVELED FROM NEAREST TOWNS
OR HIGHWAYS

LOCATION OF WELL.

I.A1•

LONG.
- -

AREA

ELEV

COUNTY

SMAllEST LARGEST

H

SEC. TWN. N RNG. EORW

OESCBE I.OCATJON OF THE WELL. SO WE WOULD BE ABLE TO VISITTHE WELL. SITE DRILLER NOTES:

ABANDONMENT INFORMATION
!ORMER USE OF WELL 'ORIGINAL DRILLER F KNQ%P4) DATE ORIGINALLY DRLLED P KNOWNI STATIC WAXER LEVEL

0 HAND DUG 0 IRRIGATION

o DOMESTIC I] SOIL BORING DEPTh OF THE WELL LENGTH OF CASING CASING DIAMETER DRILL HOLE DLAMETER

o MULTI-FAIn)' 0 MONITORING

o PUBUC WATER SUPPLY 0 MNEItAL EXPLORATORY TEST HOLE PUMP REMOgEO FROM WEILt WASTHE CASING CUT OFflHREE FEE'? TYPE OF CASING

o IT PUMP 0 OTHER 0 ,-° BELOW GROUND SURFACE? 0 PLASTIC 0 COtCRETE
ONe DYES DM0 OSTERI. DOTHER

GROUT INSTALLATION METhOD GROUT WXERJAL USED

NEAT CEMENT BENTONITEo
0 HI-EARLY 0 BLURRY 0 GRANULAR 0 OTHER

LJTPEME
I] TYPE 1 0 CHIPS 0 PELlETS

HOW bW(f GAlLONS OP WATER MIXED
PER BAG OP CEMENT OR BENTONTTE?

NUMBER OF BAGS OP
GROUT USED

POUNDS OF GROUTpcJ
tYPE OF FLU. MATERIAL USED AMOUNT OF FILL MMEPIAL USED CIRCLE ONE DEPTh TO TOP OF FlU, MATERIAL

o GRAVEL 0 ft&UME FROM ThE SURFACE

0 SAND 0 OThER CU. VDSJTONS
WAS'%HEWELLASANDONED BECAUSE OF HOOKING UPTO
A PIJBUC CR *JRAJ. WATER SUPPLY DISTRICT? DYES 0 NO

WELLCFtORINflEI] M1OLNFUSEDFORTHECHLDRINM1OM DATE%%flLWASPWGGED
BEFORE PtSJGGE4GI GALLONS OP CHLORINE

ri ,_ POUNDS OF CI4WRINE -
LI YES LA NO

OFCHLORINE

IFflS, WHAT IS ThE NAME OP THE WATER DISTRICT:

PZI#AAKS REASON WELL WAS PLUGGED

I

I
IbNAtuRE (PIjUAjY CONTRACTOR)

x
MO7SO'1503 I7.Z

PEANIT NUMBER

1EREBY CERTIFY THAT THE WELL HEREIN DESCRIBED WAS PWGGEO IN ACCORDANCE WITH THE CEMRTMENT OF N&TURALPESOURCES REQUIREMENTS FOR ThE P1.UOGING OP WEU.S

oIsrmeIrnoN: WHITVMjIàTcANAMYCO,fla,CTQR P*IK'OWNER
MAiL WHITE COPY TO' DEflRTMENT Of NATURAl, RESOURCES, Pa B 250, POISA, MO CMOS
ENOLDEE ND FEE WITH REGISTRATION RtI71fl WIfla.j .flfl, ..—.. -_ - —

DATE
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LIST OF ACRONYMS AND ABBREVIATIONS

A2LA American Association of Laboratory Accreditation
AA atomic absorption
AFCEE Air Force Center for Environmental Excellence
ARAR applicable or relevant and appropriate requirement

degrees Celsius
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COC chain of custody

DEQPPM Defense Environmental Quality Program Policy Memorandum
DOD Department of Defense
DQO data quality objective

EPA Environmental Protection Agency
ERPIMS Environmental Resources Program Information Management System

FID flame ionization detector
FSP Field Sampling Plan

C glass
CC/MS gas chromatography/mass spectroscopy
GFAA graphite furnace atomic absorption

HECD electrolytic conductivity detector

ICS interference check sample
ICP inductively coupled plasma
ICPES inductively coupled plasma atomic emission spectroscopy
IS internal standards

LCS laboratory control sample
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MDL method detection limit
wL milliliter

Mg/L milligrams per liter
MSIMSD matrix spike/matrix spike duplicate
MTBE methyl tertiary butyl ether

NCP National Contingency Plan
NIST National Institute of Standards and Technology
NTU nephelometric turbidity unit

OVA organic vapor analyzer

P polyethylene
PCB polychiorinated biphenyl
PE performance evaluation
PIP photoionization detector
ppm parts per million
ppb parts per billion

QA quality assurance
QAPP quality assurance project plan
QC quality control

RCRA Resource Conservation and Recovery Act
RCA recommendations for corrective action
RI[FS remedial investigation/feasibility study
RL reporting limit
RSD relative standard deviation

SAP Sampling and Analysis Plan
SARA Superfund Amendments and Reauthorization Act
SOP Standard Operating Procedures
SVOC semivolatile organic compound

T California brass
TCLP toxicity characteristic leaching program
TIC tentatively identified compounds
TPH total petroleum hydrocarbon
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VOC volatile organic compound
micrometer

3-D three-dimensional

percent recovery
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1.0 INTRODUCTION

The Quality Assurance Project Plan (QAPP) presents in specific terms the policies, organization,
functions, and Quality Assurance/Quality Control (QAIQC) requirements designed to achieve the
data quality goals described in the approved Sampling and Analysis Plan (SAP) for the project.
This detailed QAPP, (1) has been prepared for use by contractors who perform environmental
services to ensure the data are scientifically valid and defensible, and (2) establishes the
analytical protocols and documentation requirements to ensure the data are collected, reviewed,
and analyzed in a consistent manner. This QAPP and a site specific Field Sampling Plan (FSP)
shall constitute, by definition, an AFCEE Sampling and Analysis Plan (SAP).

The National Contingency Plan (NCP) specifies circumstances under which a QAPP is necessary

for Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
response actions. For cleanup actions at the remedial investigation/feasibility study (RI/FS)
stage, the NCP requires lead agents to develop sampling and analysis plans which provide a
process for obtaining data of sufficient quality and quantity to satisfy data needs. Such sampling
and analysis plans must include a quality assurance project plan "which describes policy,
organization, and functional activities and the data quality objectives and measures necessary to
achieve adequate data for use in selecting the appropriate remedy." 40 CFR 300.430 (b)(8)(ii).

The U.S. Environmental Protection Agency (EPA) QA policy requires a QAPP for every
monitoring and measurement project mandated or supported by the EPA through regulations,
contracts, or other formalized means not currently covered by regulation. Guidelines followed in
the preparation of this plan are set out in Interim Guidelines and Specications for Preparing
Quality Assurance Project Plans (TJ.S. EPA, 1983a) and US. EPA Region IX QAPP: Guidance
for Preparing QAPPs for Superfund Remedial Projects (U.S. EPA, 1989). Other documents that
have been referenced for this plan include Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA, Interim Final (U.S. EPA, 1988); EPA Requirements for
Quality Assurance Project Plans for Environmental Data Operations, Draft Final, EPA QA/R-5
(U.S. EPA, 1993), Compendium of Superfund Field Operations Methods (U.S. EPA, 1987a);
Data Quality Objectives Process for Superfund, Interim Final Guidance (U.S. EPA, 1993); US.
EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(U.S. EPA, 1994), US EPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review (U.S. EPA, 1994), Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (U.S. EPA SW-846, Third Edition and its first, second and third
update), and the Handbook for Installation Restoration Program (IRP) Remedial Investigations

and Feasibility Studies (RI/FS) (Handbook), September 1993.
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This QAPP is required reading for all staff participating in the work effort. The QAPP shall be
in the possession of the field teams and in the laboratories performing all analytical methods. All
contractors and subcontractors shall be required to comply with the procedures documented in
this QAP? in order to maintain comparability and representativeness of the data produced.

Controlled distribution of the QAPP shall be implemented by the prime contractor to ensure the
current version is being used. A sequential numbering system shall be used to identify controlled
copies of the QAPP. Controlled copies shall be provided to applicable Air Force managers,
regulatory agencies, remedial project managers, project managers, and QA coordinators.
Whenever Air Force revisions are made or addenda added to the QAPP, a document control
system shall be put into place to assure (1) all parties holding a controlled copy of the QAPP
shall receive the revisions/addenda and (2) outdated material is removed from circulation. The
document control system does not preclude making and using copies of the QAPP; however, the
holders of controlled copies are responsible for distributing additional material to update any
copies within their organizations. The distribution list for controlled copies shall be maintained
by the prime contractor.

Final Quality Assurance Project Plan - Remedial Actions/investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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2.0 PROJECT DESCRIPTION

2.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U S. Air Force Installation Restoration Project (IRP) is to assess past
hazardous waste disposal and spill sites at U.S. Air Force installations and to develop remedial
actions consistent with the NCP for sites that pose a threat to human health and welfare or the
environment. This section presents information on the program origins, objectives, and
organization.

The 1976 Resource Conservation Recovery Act (RCRA) is one of the primary federal laws
governing the disposal of hazardous wastes. Sections 6001 and 6003 of RCRA require federal
agencies to comply with local and state environmental regulations and provide information to the
EPA concerning past disposal practices at federal sites. RCRA Section 3012 requires state
agencies to inventory past hazardous waste disposal sites and provide information to the EPA
concerning those sites.

In 1980, Congress enacted CERCLA (Superfund). CERCLA outlines the responsibility for
identifying and remediating contaminated sites in the United States and its possessions. The
CERCLA legislation identifies the EPA as the primary policy and enforcement agency regarding
contaminated sites.

The 1986 Superfund Amendments and Reauthorization Act (SARA) extends the requirements of
CERCLA and modifies CERCLA with respect to goals for remediation and the steps that lead to
the selection of a remedial process. Under SARA, technologies that provide permanent removal
or destruction of a contaminant are preferable to action that only contains or isolates the
contaminant. SARA also provides for greater interaction with public and state agencies and
extends the EPA's role in evaluating health risks associated with contamination. Under SARA,
early determination of Applicable or Relevant and Appropriate Requirements (ARARs) is
required, and the consideration of potential remediation alternatives is recommended at the
initiation of an RI/FS. SARA is the primary legislation governing remedial action at past
hazardous waste disposal sites.

Executive Order 12580, adopted in 1987, gave various federal agencies, including the
Department of Defense (DOD), the responsibility to act as lead agencies for conducting
investigations and implementing remediation efforts when they are the sole or co-contributor to
contamination on or off their properties.

To ensure compliance with CERCLA, its regulations, and Executive Order 12580, the DOD
developed the IRE, under the Defense Environmental Restoration Program, to identify
potentially
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contaminated sites, investigate these sites, and evaluate and select remedial actions for
potentially contaminated facilities. The DOD issued the Defense Environmental Quality
Program Policy Memorandum (DEQPPM) 80-6 regarding the IRP program in June 1980, and
implemented the policies outlined in this memorandum in December 1980. The NCP was issued
by EPA in 1980 to provide guidance on a process by which (1) contaminant release could be
reported, (2) contamination could be identified and quantified, and (3) remedial actions could be
selected. The NCP describes the responsibility of federal and state governments and those
responsible for contaminant releases.

The DOD formally revised and expanded the existing IRP directives and amplified all previous
directives and memoranda conceming the IRP through DEQPPM 8 1-5, dated 11 December 1981.
The memorandum was implemented by a U.S. Air Force message dated 21 January 1982.

The TRY is the DOD's primary mechanism for response actions on U.S. Air Force installations
affected by the provisions of SARA. In November 1986, in response to SARA and other EPA
interim guidance, the U.S. Air Force modified the IRP to provide for an RI/PS program. The
IRP was modified so that RJ/FS studies could be conducted as parallel activities rather than serial
activities. The program now includes ARAR determinations, identification and screening of
technologies, and development of alternatives. The IRP may include multiple field activities and
pilot studies prior to a detailed final analysis of alternatives. Over the years, requirements of the
IRP have been developed and modified to ensure that DOD compliance with federal laws, such
as RCRA, NCP, CERCLA, and SARA, can be met.

2.2 PURPOSE AND SCOPE

The purpose, scope, and use of this work effort shall be briefly discussed in Section 2.2 of the
FSP.

2.3 PROJECT BACKGROUND

A project background description, including (1) the locations of sites at the base or facility, (2) a
summary of the contamination history at each site and (3) the findings from previous
investigations shall be included in Section 2.3 and Section 2.4 of the FSP.

2.4 PROJECT SCOPE AND OBJECTIVES

A summary of the objectives and the proposed work for each site shall be included in Section
3.1, Section 3.2 and Section 3.3 of the FSP. The intended use of the data acquired during this
project, the data quality objective process and a discussion of how the process specific decision
rules were derived shall also be described in Section 3.1 of the FSP.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The project organization and responsibility discussion including (1) a project organizational chart
identifying task managers and individuals responsible for performance of the project, (2) a list of
names of all key participants, including organization names and telephone numbers for project,
field, and laboratory QA officers, (3) a description of the authority given to each key participant
with an emphasis on the authority of the key individuals to initiate and approve corrective
actions, and (4) the role of regulatory representatives shall be included in Section 4.0 of the FSP.

All contractors and subcontractors shall be identified and the scope of their performance in the
project shall be clearly defined. Subcontractors proposed to provide backup services shall be
identified. An organizational chart, a list of key personnel, and the previously described
descriptive text shall be included for each subcontractor in Section 4.1 of the FSP.
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4.0 QUALITY PROGRAM AND DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) specify the data type, quality, quantity, and uses needed to
make decisions and are the basis for designing data collection activities. The DQOs for the
project are specified in the FSP in Section 3.1.

4.1 DATA CATEGORIES

The two general categories of data used by the Air Force Center for Environmental Excellence
(AFCEE) are defined as: (I) screening data and (2) definitive data.

Screening data are generated by rapid methods of analysis with less rigorous sample preparation,
calibration and/or QC requirements than are necessary to produce definitive data. Sample
preparation steps may be restricted to simple procedures such as dilution with a solvent, instead
of elaborate extraction/digestion and cleanup. Screening data may provide analyte identification
and quantitation, although the quantitation may be relatively imprecise. Physical test methods,
e.g., dissolved oxygen measurements, temperature and pH measurements, moisture content,
turbidity, conductance, etc., have been designated by definition as screening methods (see
Section 6).

Screening methods shall be confirmed, as required in Section 3.2 of the FSP, by analyses that
generate definitive data. Confirmation samples shall be selected to include both detected and
nondetected results from the screening method.

Definitive data are generated using rigorous analytical methods (see Section 7), such as approved
EPA reference methods. The data can be generated in a mobile or off-site laboratory. Data are
analyte-specific, and both identification and quantitation are confirmed. These methods have
standardized QC and documentation requirements (Sections 7 and 8). Definitive data are not
restricted in their use unless quality problems require data qualification.

4.2 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND
COMPARABILITY

The basis for assessing each of these elements of data quality is discussed in the following
subsections. Precision and accuracy QC limits for each method and matrix are identified in
Sections 6 and 7.
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4.2.1 Precision

Precision measures the reproducibility of measurements. It is strictly defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the variability
associated with duplicate (two) or replicate (more than two) analyses. AFCEE uses the
laboratory control sample (LCS) to determine the precision of the analytical method. If the
recoveries of analytes in the LCS are within established control limits, then precision is within
limits. In this case, the comparison is not between a sample and a duplicate sample analyzed in
the same batch, rather the comparison is between the sample and samples analyzed in previous
batches. Total precision is the measurement of the variability associated with the entire sampling
and analysis process. It is determined by analysis of duplicate or replicate field samples and
measures variability introduced by both the laboratory and field operations. Field duplicate
samples and matrix duplicate spiked samples shall be analyzed to assess field and analytical
precision, and the precision measurement is determined using the relative percent difference
(RPD) between the duplicate sample results. The formula for the calculation of precision is
provided in Table 4.2.1-1 as RPD. For replicate analyses, the relative standard deviation (RSD)
is determined. The formula for the calculation of RSD is provided in Table 4.2.1-1.

4.2.2 Accuracy

Accuracy is a statistical measurement of correctness and includes components of random error
(variability due to imprecision) and systemic error. It therefore reflects the total error associated
with a measurement. A measurement is accurate when the value reported does not differ from
the true value or known concentration of the spike or standard. Analytical accuracy is measured
by comparing the percent recovery of analytes spiked into an LCS to a control limit. For volatile
and semivolatile organic compounds, surrogate compound recoveries are also used to assess
accuracy and method performance for each sample analyzed. Analysis of performance
evaluation (PE) samples shall also be used to provide additional information for assessing the

accuracy of the analytical data being produced.

Both accuracy and precision are calculated for each AFCEE analytical batch, and the associated
sample results are interpreted by considering these specific measurements. The formula for
calculation of accuracy is included in Table 4.2.1-1 as percent recovery (%R) from pure and
sample matrices.

4.2.3 Representativeness

Objectives for representativeness are defined for each sampling and analysis task and are a
function of the investigative objectives. Representativeness shall be achieved through use of the
standard field, sampling, and analytical procedures. Representativencss is also determined by
appropriate program design, with consideration of elements such as proper well locations,
drilling and installation procedures, and sampling locations. Decisions regarding sample/well!
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boring locations and numbers and the statistical sampling design are documented in Section 3.3
of the FSP.

4.2.4 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any
particular sampling event or other defined set of samples. Completeness is calculated and
reported for each method, matrix and analyte combination. The number of valid results divided
by the number of possible individual analyte results, expressed as a percentage, determines the
completeness of the data set. For completeness requirements, valid results are all results not
qualified with an "R" flag (see Section 8 for an explanation of flagging criteria). The
requirement for completeness is 95 percent for aqueous samples and 90 percent for soil samples.
For any instances of samples that could not be analyzed for any reason (holding time violations
in which resampling and analysis were not possible, samples spilled or broken, etc.), the
numerator of this calculation becomes the number of valid results minus the number of possible
results not reported.

The formula for calculation of completeness is presented below:

¾ completeness = number of valid (i.e., non-R flagged results
number of possible results

4.2.5 Comparability

Comparability is the confidence with which one data set can be compared to another data set.
The objective for this QAIQC program is to produce data with the greatest possible degree of
comparability. The number of matrices that are sampled and the range of field conditions
encountered are considered in determining comparability. Comparability is achieved by using
standard methods for sampling and analysis, reporting data in standard units, normalizing results
to standard conditions and using standard and comprehensive reporting formats. Complete field
documentation using standardized data collection forms shall support the assessment of
comparability. Analysis of performance evaluation (PE) samples and reports from audits shall
also be used to provide additional information for assessing the comparability of analytical data
produced among subcontracting laboratories. Historical comparability shall be achieved through
consistent use of methods and documentation procedures throughout the project.
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Table 4.2.1-1 Statistical Calculations

Statistic Symbol Formula Definition Uses

Mean )( /
.E x1

\1r1 ,'
Xl

Measure of central

tendency

Used to determine
average value of
measurements

Standard
Deviation

S
( E(xx) 2
\ (r11) )

Measure of relative
scatter of the data

Used in calculating
variation of
measurements

Relative
Standard
Deviation

RSD

( / )

Relative standard

deviation, adjusts for
magnitude of
observations

Used to assess precision
for replicate results

Percent
Difference

%D —

x 100
X1

Measure of the
difference of 2
observations

Used to assess accuracy

Relative
Percent
Difference

RPD ( (X1 - X2) \
I I 100\jXl + X2 /2)

Measure of variability
.

that adjusts for the
magnitude of
obserxations

Used to assess total
.

and analyticaL precision
of duplicate
measurements

Percent

Recovery

%R
x ioo

true)
Recovery of spiked
compound in pure
matrix

Used to assess accuracy

Percent

Recovery

%R value of value of )
spiked - unspiked

k sample sample } x 100
Value of added spike

Recovery of spiked
compound in sample
matrix

Used to assess matrix
effects and total

precision

Correlation r see SW8000B section 7.5.3 Evaluation of
Coefficient "goodness of fit" of a

regression line
Coefficient of COD see SW8000B section 7 5 3 Evaluation of
Determinatio "goodness of fit" of a
n polynomial equation

x = Observation (concentration)
n = Number of observations
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4.3 METHOD DETECTION LIMITS, AFCEE REPORTING LIMITS, AND
INSTRUMENT CALIBRATION REQUIREMENTS

4.3.1 Method Detection Limits

The method detection limit (MDL) is the minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the analyte concentration is greater than
zero. The laboratory shall establish MDLs for each method, matrix, and analyte for each
instrument the laboratory plans to use for the project. The laboratory shall revalidate these
MDLs at least once per twelve month period. The laboratory shall provide the MDL
demonstrations to AFCEE at the beginning of the project (i.e., before project samples are
analyzed) and upon request in the format specified in Section 8. Results less than or equal to the
MDL shall be reported as the MDL value and flagged with a "U" (see Section 8).

Laboratories participating in this work effort shall demonstrate the MDLs for each instrument,
including confirmatory columns, method of analysis, analyte, and matrix (i.e., water and soil)
using the following instructions:

(1) Estimate the MDL using one of the following:
a) the concentration value that corresponds to an instrument signal/noise ratio in the range of

2.5 to 5, or
b) the concentration equivalent of 3 times the standard deviation of replicate measurement of

the analyte in reagent water, or
c) the region of the standard curve where there is a significant change in sensitivity (i.e.,
a break in the slope of the standard curve).

(2) Prepare (i.e., extract, digest, etc.) and analyze seven samples of a matrix spike (ASTM Type II
water for aqueous methods, Ottawa sand for soil methods, glass beads of 1 mm diameter or
smaller for metals) containing the analyte of interest at a concentration three to five times the
estimated MDL.

(3) Determine the variance (S2) for each analyte as follows:

S2 = ___

where x,= the ith measurement of the variable x and = the average value of x
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(4) Determine the standard deviation (s) for each analyte as follows:

5 = (51)112

(5) Determine the MDL for each analyte as follows:

MDL = 3.14(s)

(note: 3.14 is the one-sided t-statistic at the 99 percent confidence level appropriate for
determining the MDL using 7 samples)

(6) If the spike level used in step 2 is more than 5 times the calculated MDL, repeat the process
using a smaller spiking level.

Where multiple instruments are used, the MDL used for reporting purposes shall represent the
least sensitive instrument.

4.3.2 Reporting Limits

The laboratories participating in this work effort shall compare the results of the MDL
demonstrations to the reporting limits (RLs) for each method that is listed in Section 7. The
MDL may not be more than one-half the corresponding RL. The laboratories shall also verify
RLs by including a standard at or below the RL as the lowest point on the calibration curve. All
results shall be reported at or above the MDL values, however, for those results falling between
the MDL and the RI,, an "F" flag shall be applied to the results indicating the variability
associated with the result (see Section 8.0). No results shall be reported below the MDL.

4.3.3 Instrument Calibration

Analytical instruments shall be calibrated in accordance with the analytical methods. All
analytes reported shall be present in the initial and continuing calibrations, and these calibrations
shall meet the acceptance criteria specified in Section 7. All results reported shall be within the
calibration range. Records of standard preparation and instrument calibration shall be
maintained. Records shall unambiguously trace the preparation of standards and their use in
calibration and quantitation of sample results. Calibration standards shall be traceable to
standard materials.
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Instrument calibration shall be checked using all of the analytes listed in the QC acceptance
criteria table in Section 7 for the method. This applies equally to multiresponse analytes (except
as noted in Section 7). All calibration criteria shall satisfy SW-846 requirements at a minimum.
The initial calibration shall be checked at the frequency specified in the method using materials
prepared independently of the calibration standards. Multipoint calibrations shall contain the
minimum number of calibration points specified in the method with all points used for the
calibration being contiguous. If more than the minimum number of standards is analyzed for the
initial calibration, all of the standards analyzed shall be included in the initial calibration. The
only exception to this rule is a standard that has been statistically determined as being an outlier
can be dropped from the calibration, providing the requirement for the minimum number of
standards is met. Acceptance criteria for the calibration check are presented in Section 7.
Analyte concentrations are determined with either calibration curves or response factors (RFs).
For gas chromatography (GC) and gas chromatography/mass spectroscopy (GC/MS) methods,
when using RFs to determine analyte concentrations, the average RF from the initial five point
calibration shall be used. The continuing calibration shall not be used to update the RFs from the
initial five point calibration. The continuing calibration verification cannot be used as the
laboratory control sample (LCS).

4.4 ELEMENTS OF QUALITY CONTROL

QC elements relevant to screening data are presented in Section 6.0. This section presents QC
requirements relevant to analysis of environmental samples that shall be followed during all
analytical activities for fixed-base, mobile, and field laboratories producing definitive data. The
purpose of this QC program is to produce data of known quality that satisfy the project
objectives and that meet or exceed the requirements of the standard methods of analysis. This
program provides a mechanism for ongoing control and evaluation of data quality measurements
through the use of QC materials.

Laboratory QC samples (e.g., blanks and laboratory control samples) shall be included in the
preparation batch with the field samples. An AFCEF analytical batch is a number of samples
(not to exceed 20 environmental samples plus the associated laboratory QC samples) that are
similar in composition (matrix) and that are extracted or digested at the same time and with the
same lot of reagents. Matrix spikes and matrix spike duplicates count as environmental samples.
The term AFCEE analytical batch also extends to cover samples that do not need separate
extraction or digestion (e.g., volatile analyses by purge and trap). This AFCEE analytical batch
is a number of samples (not to exceed 20 environmental samples plus the associated laboratory
QC samples) that are similar in composition (matrix) and analyzed sequentially. The identity of
each AFCEE analytical batch shall be unambiguously reported with the analyses so that a
reviewer can identify the QC samples and the associated environmental samples. All references
to the analytical batch in the following sections and tables in this QAPP refer to the AFCEE
analytical batch.
The type of QC samples and the frequency of use of these samples are discussed below and in
the method-specific subsections of Section 7.
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4.4.1 Laboratory Control Sample

The laboratory control sample (LCS) is analyte-free water for aqueous analyses or Ottawa sand
for soil analyses (except metals where glass beads of 1mm diameter or smaller may be used)
spiked with all analytes listed in the QC acceptance criteria table in Section 7 for the method.
Each analyte in the LCS shall be spiked at a level less than or equal to the midpoint of the
calibration curve for each analyte. The LCS shall be carried through the complete sample
preparation and analysis procedure.

The LCS is used to evaluate each AFCEE analytical batch and to determine if the method is in
control. The LCS cannot be used as the continuing calibration verification.

One LCS shall be included in every AFCEE analytical batch. If more than one LCS is analyzed
in an AFCEE analytical batch, results from all LCSs analyzed shall be reported. A QC failure of
an analyte in any of the LCSs shall require appropriate corrective action including qualification
of the failed analyte in all of the samples as required.

The performance of the LCS is evaluated against the QC acceptance limits given in the tables in
Section 7.

Whenever an analyte in an LCS is outside the acceptance limit, corrective action shall be
performed. After the system problems have been resolved and system control has been
reestablished, all samples in the AFCEE analytical batch shall be reanalyzed for the out-of-
control analyte(s). When an analyte in an LCS exceeds the upper or lower control limit and no
corrective action is performed or the corrective action was ineffective, the appropriate validation
flag, as described in Sections 7 arid 8, shall be applied to all affected results.

4.4.2 Matrix Spike/Matrix Spike Duplicate

A matrix spike (MS) and matrix spike duplicate (MSD) is an aliquot of sample spiked with
known concentrations of all analytes listed in the QC acceptance criteria table in Section 7 for the
method. The spiking occurs prior to sample preparation and analysis. Each analyte in the MS
and MSD shall be spiked at a level less than or equal to the midpoint of the calibration curve for
each analyte. Only AFCEE samples shall be used for spiking. The MS/MSD shall be designated
on the chain of custody.

The MSIMSD is used to document the bias of a method due to sample matrix. AFCEE does not
use MSs and MSDs to control the analytical process.

A minimum of one MS and one MSD sample shall be analyzed for every 20 AFCEE samples.
4
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The performance of the MS and MSD is evaluated against the QC acceptance limits given in the
tables in Section 7. If either the MS or the MSP is outside the QC acceptance limits, the analytes
in all related samples shall be qualified according to the data flagging criteria in Sections 7 and 8.

4.4.3 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but that are not normally found in
environmental samples.

Surrogates are used to evaluate accuracy, method performance, and extraction efficiency.

Surrogates shall be added to environmental samples, controls, and blanks, in accordance with the
method requirements.

Whenever a surrogate recovery is outside the acceptance limit, corrective action must be
performed. After the system problems have been resolved and system control has been
reestablished, reprep and reanalyze the sample. If corrective actions are not performed or are
ineffective, the appropriate validation flag, as described in Sections 7 and 8, shall be applied to
the sample results.

4.4.4 Internal Standards

Internal standards (ISs) are measured amounts of certain compounds added after preparation or
extraction of a sample.

They are used in an IS calibration method to correct sample results affected by column injection
losses, purging losses, or viscosity effects.

ISs shall be added to environmental samples, controls, and blanks, in accordance with the
method requirements.

When the IS results are outside of the acceptance limits, corrective actions shall be performed.

After the system problems have been resolved and system control has been reestablished, all
samples analyzed while the system was malfunctioning shall be reanalyzed. If corrective actions
are not performed or are ineffective, the appropriate validation flag, as described in Sections 7
and 8, shall be applied to the sample results.

4.4.5 Retention Time Windows

Retention time windows are used in UC and high performance liquid chromatography (HPLC)
analysis for qualitative identification of analytes. They are calculated from replicate analyses of
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a standard on multiple days. The procedure and calculation method are given in SW-846
Method 8000B.

V/hen the retention time is outside of the acceptance limits, corrective action shall be performed.
After the system problems have been resolved and system control has been reestablished,
reanalyze all samples analyzed since the last acceptable retention time check. If corrective
actions are not performed, the appropriate validation flag, as described in Sections 7 and 8, shall
be applied to the sample results.

4.4.6 Interference Check Sample

The interference check sample (ICS), used in inductively coupled plasma (ICP) analyses only,
contains both interfering and analyte elements of known concentrations.

The KS is used to verify background and interelement correction factors.

The KS is run at the beginning and end of each run sequence.

When the interference check sample results are outside of the acceptance limits stated in the
method, corrective action shall be performed. After the system problems have been resolved and
system control has been reestablished, reanalyze the KS. If the ICS result is acceptable,
reanalyze all affected samples. If corrective action is not performed or the corrective action was
ineffective, the appropriate validation flag, as described in Sections 7 and 8, shall be applied to
all affected results.

4.4.7 Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or
proportions as used in sample processing. The method blank shall be carried through the
complete sample preparation and analytical procedure.

The method blank is used to document contamination resulting from the analytical process.

A method blank shall be included in every AFCEE analytical batch.

The presence of analytes in a method blank at concentrations equal to or greater than the RL
indicates a need for corrective action. Corrective action shall be performed to eliminate the
source of contamination prior to proceeding with analysis. After the source of contamination has
been eliminated, all samples in the analytical batch shall be repreped and reanalyzed. No
analytical data shall be corrected for the presence of analytes in blanks. V/hen an analyte is
detected in the method blank and in the associated samples and corrective actions are not
performed or are ineffective, the appropriate validation flag, as described in Sections 7 and 8,
shall be applied to the sample results.
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4.4.8 Ambient Blank

Ambient blanks will not be collected as a part of this program.

4.4.9 Equipment Blank

An equipment blank is a sample of ASTM Type II reagent grade water poured into or over or
pumped through the sampling device, collected in a sample container, and transported to the
laboratory for analysis.

Equipment blanks are used to assess the effectiveness of equipment decontamination procedures.

The frequency of collection for equipment blanks is specified in Section 3.2 of the FSP.
Equipment blanks shall be collected immediately after the equipment has been decontaminated.
The blank shall be analyzed for all laboratory analyses requested for the environmental samples
collected at the site.

When an analyte is detected in the equipment blank the appropriate validation flag, as described
in Section 8, shall be applied to all sample results from samples collected with the affected
equipment.

4.4.10 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled like an environmental sample and returned
to the laboratory for analysis. Trip blanks are not opened in the field. Trip blanks are prepared
only when VOC samples are taken and are analyzed only for VOC analytes.
Trip blanks are used to assess the potential introduction of contaminants from sample containers

or during the transportation and storage procedures.

When an analyte is detected in the trip blank the appropriate validation flag, as described in
Section 8, shall be applied to all sample results from samples in the cooler with the affected trip
blank.

One trip blank shall accompany each cooler of samples sent to the laboratory for analysis of
VOCs.

4.4.11 Field Duplicates

A field duplicate sample is a second sample collected at the same location as the original sample.
Duplicate samples are collected simultaneously or in immediate succession, using identical
recovery techniques, and treated in an identical manner during storage, transportation, and
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analysis. The sample containers are assigned an identification number in the field such that they

cannot be identified (blind duplicate) as duplicate samples by laboratory personnel performing
the analysis. Specific locations are designated for collection of field duplicate samples prior to
the beginning of sample collection.

Duplicate sample results are used to assess precision of the sample collection process. Precision
of soil samples to be analyzed for VOCs is assessed from collocated samples because the
compositing process required to obtain uniform samples could result in loss of the compounds of
interest.

The frequency of collection for field duplicates is specified in Section 3.2 of the FSP.

4.4.12 Field Replicates

A field replicate sample, also called a split, is a single sample divided into two equal parts for
analysis. The sample containers are assigned an identification number in the field such that they

cannot be identified as replicate samples by laboratory personnel performing the analysis.
Specific locations are designated for collection of field replicate samples prior to the beginning
of sample collection.

Replicate sample results are used to assess precision.

The frequency of collection for field replicates is specified in Section 3.2 of the FSP.

4.5 QUALITY CONTROL PROCEDURES

4.5.1 Holding Time Compliance

All sample preparation and analysis shall be completed within the method-required holding
times. The holding time for a sample begins at the time of sample collection. Some methods
have more than one holding time requirement (e.g., methods SW8O8IA, SW8270C, etc.). The
preparation holding time is calculated from the time of sample collection to the time of
completion of the sample preparation process as described in the applicable method, prior to any
necessary extract cleanup and/or volume reduction procedures. If no preparation (e.g.,
extraction) is required, the analysis holding time is calculated from the time of sample collection
to the time of completion of all analytical runs, including dilutions, second colunm
confirmations, and any required reanalyses. In methods requiring sample preparation prior to
analysis, the analysis holding time is calculated from the time of preparation completion to the
time of completion of all analytical runs, including dilutions, second column confirmations, and

any required reanalyses.

If holding times are exceeded and the analyses are performed, the results shall be flagged
according to the procedures as described in Section 8.
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4.5.2 Confirmation

Quantitative confirmation of results at or above the RL for samples analyzed by OC or HPLC
shall be required, unless otherwise specified for the method in Section 7, and shall be completed
within the method-required holding times. For OC methods, a second column is used for
confirmation. For HPLC methods, a second column or a different detector is used. The result of
the first column/detector shall be the result reported. If holding times are exceeded and the
analyses are performed, the results shall be flagged according to the procedures as described in
Section 8.

4.5.3 Standard Materials

Standard materials, including second source materials, used in calibration and to prepare samples
shall be traceable to National Institute Standards and Technology (NIST), EPA, American
Association of Laboratory Accreditation (A2LA) or other equivalent AFCEE approved source, if
available. If an NIST, EPA or A2LA standard material is not available, the standard material
proposed for use shall be included in an addendum to the SAP and approved before use. The
standard materials shall be current, and the following expiration policy shall be followed: The
expiration dates for ampulated solutions shall not exceed the manufacturer's expiration date or
one year from the date of' receipt, whichever comes first. Expiration dates for laboratory-
prepared stock and diluted standards shall be no later than the expiration date of the stock
solution or material or the date calculated from the holding time allowed by the applicable
analytical method, whichever comes first. Expiration dates for pure chemicals shall be
established by the laboratory and be based on chemical stability, possibility of contamination,
and environnental and storage conditions. Expired standard materials shall be either revalidated
prior to use or discarded. Revalidation may be performed through assignment of a true value and
error window statistically derived from replicate analyses of the material as compared to an
unexpired standard. The laboratory shall label standard and QC materials with expiration dates.

A second source standard is used to independently confirm initial calibration. A second source
standard is a standard purchased from a different vendor than the vendor supplying the material
used in the initial calibration standards. The second source material can be used for the
continuing calibration standards or for the LCS (but shall be used for one of the two). Two
different lot numbers from the same vendor do not constitute a second source.

4.5.4 Supplies and Consumables

The laboratory shall inspect supplies and consumables prior to their use in analysis. The
materials description in the methods of analysis shall be used as a guideline for establishing the
acceptance criteria for these materials. Purity of reagents shall be monitored by analysis of
LCSs. An inventory and storage system for these materials shall assure use before
manufacturers' expiration dates and storage under safe and chemically compatible conditions.
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5.0 SAMPLING PROCEDURES

5.1 FIELD SAMPLING

The field sampling procedures for collecting samples and sampling methods shall be included in
Section 6.0 of the FSP.

5.1.1 Sample Containers

Sample containers are purchased preclcaned and treated according to EPA specifications for the
methods. Sampling containers that are reused are decontaminated between uses by the EPA-
recommended procedures (i.e., EPA 540/R-93/051). Containers are stored in clean areas to
prevent exposure to fuels, solvents, and other contaminants. Amber glass bottles are used
routinely where glass containers are specified in the sampling protocol.

5.1.2 Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical methods
performed on AFCEE samples are listed in Table 5.1.2-1. The required sample volumes,
container types, and preservation requirements for analytical methods proposed for project work
not listed in Table 5.1.2-1 shall be included in an addendum to the FSP and approved by AFCEE
before use.
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Table 5.1.2-1. Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times

Name
Analytical
Methods Container° Preservationbe

Minimum
Sample

Volume or
Weight

Maximum Holding
Time

Hydrogen ion
(pH) (W, S)

SW904081
SW9045C

1', 0 None required N/A Analyze immediately

Conductance SW9O5OA P, 0 None required N/A Analyze immediately
Temperature E170.l P, 0 None required N/A Analyze immediately
Dissolved oxygen E360.l C None required 500 mL Analyze immediately
Turbidity E180.l P, 0 4°C N/A 48 hours
Mercury SW7470A

SW7471A
P, C, T RHO, to p1-I <2,

4°C
500 mL or
8 ounces

28 days (water and soil)

Metals (except
chromium (VI)
and mercury)

SW6OI 08
SW6020 and
SW-846 AA
methods

P, 0, T HNO, to pH <2,
4°C

500 mL or
8 ounces

180 days (water and
soil)

Total petroleum
hydrocarbons
(TPH)-volatile

SW8O1S

(modified)
0, Teflon-
lined
septum, T

4°C, HCI to
pH C2 (water)

2 x 40 mL or
4 ounces

14 days (water and
soil); 7 days if water
unpreserved by acid

Total petroleum
hydrocarbons
(TPH)-extractable

SW8015
(modified)

G, amber,
T

4°C 1 liter or
8 ounces

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

Ethylene Glycol SW8015
(modified)

G, Teflon-
lined
septum, T

4°C 2 x 40 mL or
4 ounces

14 days (water and soil)

Organochlorine
pesticides

SW8O8IA 0, Teflon-
lined cap, T

4°C 1 liter or
8 ounces

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

Polychlorinated
biphenyls (PCB5)

SW8082 0, Teflon-
lined cap, T

4°C 1 liter or
8 ounces

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)
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Name
Analytical
Methods

-

Container' Preservation

Minimum
Sample

Volume or
Weight

Maximum Holding
Time

Semivolatile 5w8270C G, Teflon- 4aC, 0 008% 1 liter or 7 days until extraction
organics lined cap, I Na2S2O, 8 ounces and 40 days after

extraction (water); 14
days until extraction
and 40 days after
extraction (soil)

Volatile organics SWB26OB G, Teflon- 40C, HO to 2 x 40 mL or 14 days (water and
(Including STEX lined pH <2 for 4 ounces soil); 7 days if
and MTBE) septum, I volatile unpreserved by acid

aromaticsb

(water); sodium
bisulfate and/or
methanol (soils)

TCLP SWI31I G,Teflon- Cool,4°C 1 literor8 l4daystoICLP
lined cap, T ounces extraction and 14 days

after extraction
(volatiles); 14 days to
ICLP extraction, 7
days to prep extraction
and 40 days after prep
extraction
(semivolatiles); 28 days
to TCLP extraction and
28 days after extraction
(mercury); 180 days to
lCD' extraction and
180 days after
extraction (metals)

a. Polyethylene (P); glass (G); brass sleeves in the sample barrel, sometimes called California brass (I).
b. No pH adjustment for soil.
c. Preservation with 0.008 percent Na2S2O, is only required when residual chlorine is present.
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5.2 SAMPLE HANDLING AND CUSTODY

Procedures to ensure the custody and integrity of the samples begin at the time of sampling and
continue through transport, sample receipt, preparation, analysis and storage, data generation and
reporting, and sample disposal. Records concerning the custody and condition of the samples are
maintained in field and laboratory records.

The contractor shall maintain chain-of-custody records for all field and field Quality Control
(QC) samples. A sample is defined as being under a person's custody if any of the following
conditions exist: (1) it is in their possession, (2) it is in their view, after being in their possession,
(3) it was in their possession and they locked it up or, (4) it is in a designated secure area.

The following information concerning the sample shall be documented on the AFCEE chain of
custody (COC) form (as illustrated in Section 8):

• Unique sample identification
• Date and time of sample collection
• Source of sample (including name, location, and sample type)
• Designation of MSIMSD
• Preservative used
• Analyses required
• Name of collector(s)
• Pertinent field data (pH, temperature, etc.)
• Serial numbers of custody seals and transportation cases (if used)
• Custody transfer signatures and dates and times of sample transfer from the field to

transporters and to the laboratory or laboratories
• Bill of lading or transporter tracking number (if applicable)

All samples shall be uniquely identified, labeled, and documented in the field at the time of
collection in accordance with (lAW) Section 6.2 of the FSP.

Samples collected in the field shall be transported to the laboratory or field testing site as
expeditiously as possible. When a 4°C requirement for preserving the sample is indicated, the
samples shall be packed in ice or chemical refrigerant to keep them cool during collection and
transportation. During transit, it is not always possible to rigorously control the temperature of
the samples. As a general rule, storage at low temperature is the best way to preserve most
samples. A temperature blank (a volatile organics compounds sampling vial filled with tap
water) shall be included in every cooler and used to determine the internal temperature of the
cooler upon receipt of the cooler at the laboratory. If the temperature of the samples upon receipt
exceeds the temperature requirements, the exceedance shall be documented in laboratory records
and discussed with AFCEE. The decision regarding the potentially affected samples shall also
be documented.
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Once the samples reach the laboratory, they shall be checked against information on the COC
form for anomalies. The condition, temperature, and appropriate preservation of samples shall
be checked and documented on the COC form. Checking an aliquot of the sample using pH
paper is an acceptable procedure except for VOCs where an additional sample is required to
check preservation. The occurrence of any anomalies in the received samples and their
resolution shall be documented in laboratory records. All sample information shall then be
entered into a tracking system, and unique analytical sample identifiers shall be assigned. A
copy of this information shall be reviewed by the laboratory for accuracy. Sample holding time
tracking begins with the collection of samples and continues until the analysis is complete.
Holding times for methods required routinely for AFCEE work are specified in Table 5.1.2-1.
Samples not preserved or analyzed in accordance with these requirements shall be
resampled and analyzed, at no additional cost to AFCEE. Subcontracted analyses shall be
documented with the AFCEE COC form. Procedures ensuring internal laboratory COC shall
also be implemented and documented by the laboratory. Specific instructions concerning the
analysis specified for each sample shall be communicated to the analysts. Analytical batches
shall be created, and laboratory QC samples shall be introduced into each batch.

While in the laboratory, samples shall be stored in limited-access, temperature-controlled areas.
Refrigerators, coolers and freezers shall be monitored for temperature seven days a week.
Acceptance criterion for the temperatures of the refrigerators and coolers is 4°C 2°C.
Acceptance criterion for the temperatures of the freezers shall be less than 0°C. All of the cold
storage areas shall be monitored by thermometers that have been calibrated with a NIST-
traceable thermometer. As indicated by the findings of the calibration, correction factors shall be
applied to each thermometer. Records that include acceptance criteria shall be maintained.
Samples for volatile organics determination shall be stored separately from other samples,
standards, and sample extracts, Samples shall be stored after analysis until disposed of JAW
applicable local, state, and federal regulations. Disposal records shall be maintained by the
laboratory.

Standard operating procedures (SOPs) describing sample control and custody shall be maintained
by the laboratory.
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6.0 SCREENING ANALYTICAL METHODS

The analytical screening methods contained in this section are shown in Table 6-1. This section
includes brief descriptions of the methods and QC required for screening procedures commonly used
to conduct work efforts. The methods and QC procedures were taken from Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, and its first,
second and third update), Methods for Chemical Analysis of Water and Waste (U.S. EPA 1979),
ASTMAnnuaI Book of Standards (1993), and from manufacturers' literature.

Table 6-1. Screening Analytical Methods

Method Parameter
SW846 (3550) Moisture
SW9O4OB pH (water)
SW9O5OA Conductance
E170.1 Temperature
BISO I Turbidity
E360.l Dissolved oxygen
Vendor SOP Total volatile organics
Organic Vapor (ND and PID) Soil gas screening-halogenated, aromatic, and petroleum hydrocarbons

6.1 ANALYTICAL SCREENING METHOD DESCRIPTIONS

Section 6.1 contains subsections for each analytical procedure. Each subsection contains the
following information:

• A brief method description
• The RL (if applicable)

6.1.1 EPA Method SW9O4OB (Water) -pH

pH measurements shall be performed for water samples using method SW9040. pH measurements
of soil samples are performed using method SW9045C. Measurements are determined
electrometrically using either a glass electrode in combination with a reference potential, or a
combination electrode.

6.1.2 EPA Method SW9O5OA—Conductance

Standard conductivity meters are used. Temperature is also reported.
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6.1.3 EPA Method 170.1—Temperature

Temperature measurements are made with a mercury-filled or dial type centigrade thermometer, or a
thermistor.

6.1.4 EPA Method 180.1—Turbidity

This method is based on a comparison of the light scattered by the sample under defined conditions
with the light intensity scattered by a standard reference suspension. The higher the intensity, the
greater the turbidity. Turbidity measurements are made in a nephelometer and are reported in terms
of nephelometric turbidity units (NTUs). The working range for the method is from 0—40 NYU.
Higher levels of turbidity can be measured by diluting the sample with turbidity-free deionized
water.

6.1.5 EPA Method 360.1—Dissolved Oxygen

An instrumental probe, usually dependent upon an electrochemical reaction, is used for
determination of dissolved oxygen in water. Under steady-state conditions, the current or potential
can be correlated with dissolved oxygen concentrations.

6.1.6 SW-846 (Described in Method SW3SSO)—Pereent Moisture

Percent moisture is determined for solid samples undergoing analysis for inorganic and organic
analytes. The sample is weighed, dried, and then reweighed. Percent moisture is calculated as:

Initial Weight - Dried Weight x 100 = %moisture
Initial Weight

The moisture content is used to calculate results for soil samples on a dry weight basis using the
calculation presented below:

Result of analysis on wet weight basis = Result of analysis on a dry weight basis
1 - (% Moisture/100)

All soil or sediment results and MDLs shall be reported on a dry weight basis.

6.1.7 Real-Time Portable Organic Vapor Analyzers

Two types of portable analyzers shall be used to perform real-time nonspecific analyses of
hydrocarbon vapors. The instruments include an FID (e.g., Foxboro Century OVA) and a
photoionization detector (ND) (e.g., HNu® Systems [HNu®) trace gas analyzer) organic vapor
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monitor. One or more of these instruments may be used at a specific site, depending on the
contaminant species of interest. When used tdgether, the instruments provide complementary
information because they are sensitive to different types of hydrocarbon vapors.

The portable analyzers shall be used as a screening tool to help determine the optimum locations for
the collection of samples. Field data recorded on the COC forms give the laboratory analysts an
indication of the approximate concentration of contaminants and aid in calculating dilution factors
before analysis. Additionally, the real-time instruments are used to aid in selecting the proper level
of personal protective equipment and monitoring air emissions during sampling activities. The
comparability of results obtained from the PID and FID instruments can be considered only to be
within the variability of this type of screening instrument. Comparability is greatest when the
instruments are calibrated with the same standards and operated within similar concentration ranges.

The FID uses the principle of hydrogen flame ionization to detect and measure total hydrocarbon
vapors. The FID has a dynamic operating range from 1 ppmv to 10 ppmv or 1 ppmv to 100,000
ppmv, depending on the instrument, and provides a nonspecific response to total hydrocarbons. If
concentrations exceed the range of the instrument, a dilution probe shall be attached to the FID to
allow elevated vapor concentrations to be measured. The instrument is highly sensitive to
compounds such as methane, benzene, and acetone, but is less sensitive to alcohols and halogenated
compounds.

During operation, a sample is drawn into the probe and transmitted to the detection chamber by an
internal pumping system. Inside the chamber, the sample is exposed to a hydrogen flame that
ionizes the organic vapors. As the organic vapors burn, the ions produced are collected on an
electrode in the chamber, and a current proportional to the hydrocarbon concentration is generated.
This current is measured and displayed on the meter.

The PID uses a photoionization detector to detect and measure total hydrocarbon vapors. The
instrument has an operating range of 0-2,000 ppm. During operation, a gas sample is drawn into the
probe and past an ultraviolet light source by an internal pumping system. Contaminants in the
sample are ionized, producing an instrument response if their ionization potential is equal to or less
than the ionizing energy supplied by the lamp. The radiation produces a free electron for each
molecule of ionized contaminant, which generates a current directly proportional to the number of
ions produced. This current is measured and displayed on the meter. The PID measures the total
value for all species present with ionization potentials less than or equal to that of the lamp.

6.1.8 Total Volatile Organics

A field portable gas chromatograph is employed to generate a chromatogram that is integrated across
the entire volatile organic range. Results are reported as Total VOCsJL.
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6.2 CALIBRATION AND QC PROCEDURES FOR SCREENING METHODS

All screening data shall be flagged with an "S" data qualifier to show the reported data are screening
data (see Section 8). The other data qualifiers that shall be used with screening data are also shown
in Table 6.2-I and Section 8. Flagging criteria are applied (except for the "S" flag) when acceptance
criteria were not met and corrective action was not successful or corrective action was not
performed.

Table 6.2-1 presents the calibration and QC procedures for each method. These requirements as well
as the corrective actions and data flagging criteria are included. In this table, the first two columns
designate the method number and the class of analytes that may be determined by the method. The
third colunm lists the method-required calibration and QC elements. The fourth column designates
the minimum frequency for performing each calibration and QC element. The fifth column
designates the acceptance criteria for each calibration and QC element. The sixth column designates
the corrective action in the event that a calibration or QC element does not meet the acceptance
criteria. The last column designates the data flagging criteria that must be applied in the event that
the method-required calibration and QC acceptance criteria are not met.
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Table 6.2-1. Summary of Calibration and QC Procedures for Screening Methods

Method
Applicable
Parameter QC Cheek Minimum Frequency

Acceptance
Criteria

Corrective
Action

Data

Flagging
Crileriab

SW-846' Moisture Duplicate
sample

I per 20 samples % solid
RPD � 15%

Correct problem,

repeat measurement.
If stilt out, flag data

J if RPD
>15%
and
�30%

RifRPD
>30%

SW9O5OA Conductance Calibration
with KCI
standard

Once per day at
beginning of
testing

5% If calibration is not
achieved, check

meter, standards, and
probe; recalibrate

R

Field

duplicate

10% of field

samples

5% Correct problem,
repeat measurement

J

SW9O4OB pH (water) 2-point
calibration
with pH
buffers

Once per day 0.05 pH
units for
every buffer

If calibration is not
achieved, check
meter, buffer
solutions, and probe;
replace ifnecessary;
repeat calibration

R

pH 7 buffer At each sample
location

0.1 p1-I
units

Correct problem,
recalibrate

R

Field
duplicate

10% of field

samples
pH

units
Correct problem,
repeat measurement

J

£170.1 Temperature Field
duplicate

10% of field

samples

10°C Correct problem,
repeat measurement

J

£180 I Turbidity Calibration
with one
formazin
standard per
instrument
range used

Once per day at
beginning of
testing

5 units,
0—100 range

0.5 units,
0—0.2 range

0.2 units,
0—I range

If calibration is not
achieved, check

meter; replace if
necessary, recalibrate

R

Field duplicate 10% of field

samples

RPD � 20% Correct problem,
repeat measurement

.1

None Organic
vapor
concentration
s (FID and

PID)

3 point
calibration

Monthly correlation
coefficient �
0.995

Recalibrate;
check instrument and

replace if necessary

R

Calibration
verification
and check

Daily at
beginning and
end of day

Response
20% of

expected
value

Correct problem,
recalibrate

R

Final Quality Assurance Project Plan - Remedial Actions/investigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999

Page 6-5



afl 204

Method Applicable
Parameter QC Check

Minimum Frequency Acceptance
Criteria

Corrective
Action' flagging

Cnteriab

E360 I Dissolved

oxygen
Field duplicate 10% of field

samples

RPD <20% Correct problem,
repeat measurement

J

Vendor
SOP

Total VOCs Initial
calibrations

Initially at three
points and when

continuing
calibrations fail

%RSD C
30% or r
<0.990

Recalibrate;
check instrument and

replace if necessary

R

Continuing
calibration

3X per day,
morning, noon,
end of shift

%D <25% Correct problem,
recalibrate

R

LCS 1 per day 70— 130 %R Correct problem,
reanalyze

R

Blank 1 per day Result C RL Correct problem,
reanalyze

R

a. All corrective actions shall be documented, and the records shall be maintained by the prime contractor
b. All screening results shall first be flagged with an "5" and also ay other appropriate validation flags

identified in the Data Flagging Criteria column of the table. For example "SJ", "SB", "SR".
c. As described in 5W3550.

4
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7.0 DEFINITIVE DATA ANALYTICAL METHODS AND PROCEDURES

Section 7.1 contains brief descriptions of preparation methods. Section 7.2 contains subsections
for each analytical procedure. Each subsection contains the following information:

• A brief method description
• A table of RLs
• A table of QC acceptance criteria
• A table of calibration procedures, QC procedures, and data validation guidelines

This infonnation was obtained from the Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, and its first, second and third
update); Handbook for the Installation Restoration Program (IRP) Remedial Investigations and
Feasibility Studies (RJ/FS) (Handbook), September 1993; US. EPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review, U.S. EPA, Office of Solid
Waste and Emergency Response, Washington, D.C., Publication 9240.1-05-01, EPA-540/R-94-
013, PB94-963502, February 1994; and US. EPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review, U.S. EPA, Office of Solid Waste and
Emergency Response, Washington, D.C., Publication 9240.1-05, EPA-5401R-94-012, PB94-
963501, February 1994. Definitions of terms are given in Section 4.0, and data validation
procedures are presented in Section 8.0.

7.1 PREPARATION METHODS

Extraction and digestion procedures for liquid and solid matrices presented in this section are
outlined in Table 7.1-1. The appropriate preparation method to be used (if applicable) for each
analytical method is given in the RL tables.
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Table 7.1-1. Extraction and Digestion Procedures

Method Parameter
SW13I I Toxicity Characteristic Leaching Procedure

SW3005A Acid Digestion of Water Samples for Meta's Analysis
SW3O2OA Acid Digestion of Aqueous Samples and Extracts for Metals Analysis
SW3U5OB Acid Digestion of Solids, Sediments, and Sludges for Metals Analysis
5W3520C Continuous Liquid-Liquid Extraction
5W3550B Ultrasonic Extraction
SW3 540C Soxhiet Extraction
SW5O3OB Purge and Trap
SW5035 Closed-System Purge-and-Trap and Extraction for Volatile Organics in Soil and Waste

Samples

7.1.1 Method SW1311—Toxicity Characteristic Leaching Procedure

Method SW131 1 is used to prepare samples for determination of the concentration of organic
(semivolatile and volatile) and inorganic constituents that are leachable from waste or other
material.

QC is accomplished by preparing a toxicity characteristic leaching procedure (TCLP) blank at a
rate of one blank for every 20 extractions conducted in the extraction vessel. Additional extract
is prepared so one MS is performed for each waste type (samples of similar waste types shall be
batched together). One MS must be analyzed in each AFCEE analytical batch. These QA
measures are in accordance with the requirements of EPA method SWI 311, Section 8.0.

7.1.2 Method SW300SA—Acid Digestion of Water Samples for Metals Analysis

This method is an acid digestion procedure used to prepare water samples for metals analysis.
The digested samples are analyzed for total recoverable and dissolved metals determination by

inductively coupled plasma (ICP).

For analysis of total recoverable metals, the entire sample is acidified at collection time.
For analysis of dissolved metals, upon collection the samples are filtered then acidified.

7.1.3 Method SW3D2OA—Acid Digestion of Aqueous Samples and Extracts for Metals

Analysis

Method SW3O2OA prepares aqueous or waste samples for total metals determination by OFAA
or ICP. The samples are vigorously digested with acid and then diluted.
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£

7.1.4 Method SW3O5OB—Acid Digestion of Solids, Sediments, and Sludges for Metals

Analysis

Method SW3O5OB is applicable to the preparation of sediment, sludge, and soil samples for
metals analysis by ICP or, for some metals, by GFAA. A sample is digested then refluxed with
acid. A separate aliquot of the sample is dried for a total solids and/or percent moisture
determination.

7.1.5 Method SW3S2OC-Continuous Liquid-Liquid Extraction

Method SW3520C is a procedure for isolating organic compounds from aqueous samples and is
designed for extraction solvents with greater density than the sample.

7.1.6 Method 5W3540C/SW3541-Soxhlet Extraction

Method SW3540C is a procedure for extracting nonvolatile and semivolatile organic compounds
from solids such as soils and sludges. Method SW3541 is an automated Soxhlet extraction. The
Swthlet extraction process ensures intimate contact of the sample matrix with the extraction
solvent.

7.1.7 Method SW355011-Ultrasonic Extraction

Method SW3550B is a procedure for extracting nonvolatile and SVOCs from solids such as soils
and sludges. The sonication process ensures intimate contact of the sample matrix with the
extraction solvent.

7.1.8 Method SWSO3OB-Purge and Trap

Method SW5O3OB describes sample preparation and extraction for the analysis of VOCs. The
method is applicable to nearly all types of samples, including aqueous sludges, caustic liquors,
acid liquors, waste solvents, oily wastes, water, tars, fibrous wastes, polymeric emulsions, filter
cakes, spent carbons, spent catalysts, soils, and sediments. The success of this method depends
on the level of interferences in the sample. Results may vary due to the large variability and
complexity of matrices of solid waste samples.

An inert gas is then bubbled through the sample solution at ambient temperature to transfer the
volatile components to the vapor phase. The vapor is swept through a sorbent column where the
volatile components are trapped. After purging is completed, the sorbent column is heated and
backflushed with inert gas to desorb the components onto a GC colunm.
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7.1.9 Method SW5035-Closed System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples

Method SW5035 is a method for analyzing VOCs in solid matrices.

7.2 ANALYTICAL PROCEDURES

The analytical procedures presented in this section are outlined in Table 7.2-1.

A brief description and three tables for each method are included in the following subsections.
The first table presents the RLs for each analyte in the method. The RLs are presented for both
soil and water matrices. The second table presents the acceptance criteria for the accuracy of
spiked analyte and surrogate recoveries. This table also presents the acceptance criteria for the
precision of matrix, field, and laboratory duplicate recoveries. The third table presents the
calibration and QC procedures for each method. Corrective actions and data flagging criteria are
also included in this table.

In the third table, the first two columns designate the method number and the class of analytes
that may be determined by the method. The third colunm lists the method-required calibration
and QC elements. The fourth colunm designates the minimum frequency for performing each
calibration and QC element. The fifth column designates the acceptance criteria for each
calibration and QC element. The sixth column designates the corrective action in the event that a
calibration or QC element does not meet the acceptance criteria. The last colunm designates the
data flagging criteria that shall be applied in the event that the method-required calibration and
QC acceptance criteria are not met.
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Table 7.2-1. Analytical Procedures

211 20!4

Analytical
Method

Parameter Preparatory Methods

8015 (modified) Ethylene Glycol Direct Aqueous Injection

8015 (modified) TPH volatile and extractable (water and soil)
(volatiles) 50308, 5035

(extractables) 3520C, 35508
8081A Organochlorine pesticides (water and soil) 3520C, 35508
8082 PCBs (waler and soil) 3520C, 3540C
82608 Volatile organics (water and soil) 5030B, 5035
8270C Semivolatile organics (water and soil) 3520C, 35508
60108 Trace metals by ICPES (water and soil) 3005A, 30508,
7421 Lead (water and soil) 3020A, 3050B

7470A Mercury (water) (see analytical method)
747 IA Mercury (soil) (see analytical method)
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7.2.1 Method SW8O1S (Modified) - Ethylene Glycol

Ethylene glycol in water or soil may be analyzed using method SW8015. For soil samples the
sample is extracted with deionized water prior to direct aqueous injection. The extract is injected
into a GC with a flame ionization detector for separation and analysis. The RL is presented in
Table 7.2.1-1.

This method provides for the use of a second GC column of dissimilar phase to resolve
compounds of interest from interferences that may occur. When second-column analysis is
performed, retention times for the analyte must match those established for each column.
Otherwise, the chromatographic peaks are considered interferences, and the analyte is not
considered to be present in the sample. Requirements for confirmation of the analyte are described
in Section 4.5.2. The calibration, QC, corrective action, and data flagging requirements are given
in Tables 7.2.1-2 and 7.2.1-3.

Table 7.2.1-1. RL for Ethylene Glycol by Method SW8015 (Modified)

Parameter/Method Analyte RL Unit
SWSO15 Ethylene Glycol (water) 5000 ig/L
SWSO15 Ethylene Glycol (soil) 5000 pg/Kg

Table 7.2.1-2. QC Acceptance Criteria for Ethylene Glycol by Method SW8015 (Modified)

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (RPD) (% R) (RPD)
SW8015 Ethylene glycol 50-150 � 30 50-150 � 50
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Table 7.2.1-3. Summary of Calibration and QC Procedures for Ethylene Glycol by Method
SW8015 (Modified)

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteriab

SWSOI5(M) Ethylene
Glycol

Five-point initial
calibration for all

analytes

Second-source
calibration
verification

Rctention time
window calculated
for each analyte

tnitial calibration
verification

Calibration blank

Calibration
verification

Initial calibration prior
to sample analysis

Once per five-point
initial calibration

Each initial calibration
and calibration
verifications

Daily, before sample
analysis

Once per initial daily
multipoint calibration

After every 10 samples
and at the end of the

analysis sequence

linear- mean RSD for
all analytes �20% with
no individual analyte
RSD >30%

Correct problem then

repeat initial
calibration

Correct problem then
repeat initial
calibration

Correct problem then

reanalyze all samples
analyzed since the last
retention time check

Correct problem then
repeat initial
calibration

Correct problem then
reanalyze calibration
blank and all samples
associated with blank

Correct problem then
repeat initial
calibration verification
and reanalyze all
samples since last
successful calibration
verification

Apply R to the result
for EDB for all
samples associated
with the calibration

Apply R to the result
for EDB for all
samples associated
with the calibration
Apply R to the result
for EDB in the

sample

Apply R to the result
for EDB for all
samples associated
with the calibration
Apply B to all
results for the

specific analyte in
all samples
associated with the
blank
Apply R to the result
for EDB in all
samples since the
last acceptable
calibration
verification

linear— least squares
regression r> 0 995
non-linear — COD?
0 990
(6 points shall be used
for second order, 7
points shall be used for
third order)
All analytes within

of expected
value

a times standard
deviation for each
analyte retention time
from 72-hour study
All analytes within

of expected
value

No analyte detected?
RL

All analytes within
of expected

value
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Table 7.2.1-3. Continucd
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5W8015(M) Ethylene
Glycol

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

Demonstrate Once per analyst QC acceptance Recalculate resulls, Apply R to the EDB

ability to generate criteria, Table 7 2 1-2 locate and fix problem result for all samples

acceptable with system and then analyzed by the
accuracy and rerun demonstration analyst
precision using for those analytes that
four replicate did not meet criteria
analyzes of a QC
check sample
Method blank One per analytical

batch
No analytes detected
RL

Correct problem
then reprep and
analyze method blank
and all samples
processed with the
contaminated blank

Apply B to the result
for EDB In all
samples in the

associated analytical
batch

LCS for all

analytes

One LCS per
analytical batch

QC acceptance
criteria, Table 72.1-2

Correct problem then
reprep and analyze the
LCS and all samples in
the affected AFCEE
analytical batch

For EDB in all
samples in the

associated analytical
batch;

if the LCS %R>
UCL, apply S to all
positive results

if the LCS %R <
LCL, apply Ito all
positive results,
apply R to all
non-detects

Surrogate spike Every sample, QC acceptance Correct problem then For the samples;

spiked sample, criteria, Table 7.2.1-2 reextract and analyze if the %R> UCL for
standard, and sample any surrogate,
method blank apply Ito all

positive results

if the %R C LCL for
any surrogate,
apply 3 to all

positive results,
apply It to all
non-detects

If any
surrogate recovery is
<10%, apply Rto
all results



Table 7.2.1-3. Concluded

211. 213

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

flagging
Criteriab

SW8OIS(M) Ethylene
Glycol

MS/MSD One MS/MSD per
every 20 Air Force

project samples per
matrix

QC acceptance
criteria, Table 7 2 1-2

none For the specilic
analyte(s) in all
samples collected
from the same site
matrix as the parent,

apply M ii,
(l)%R for MS or
MSD>UCLor
(2)%R for MS or
MSD < LCL
or
(3)MS/MSD RPD
> CL

Second.column
confirmation

100% for all positive
resulls

Same as for initial or
primaiy column
analysis

Same as for initiator
primary column
analysis

Apply R to the result
for the specific
analyte(s) in the
sample not
confirmed.

Apply I if RPD
>40% from first
column result

MDL study

Results reported
between MDL arid
RL

Once per 12 month

period

none

Detection limits
established shall be S
½ the RLs in
Table 7 2.1-1
none

none

none

Apply K to all
results for the
specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions associated with AFCEE project work shall be documented, and all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successfUl or corrective
action was not performed.
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7.2.2 Method SW8O1S (Modified)-Volatile and Extractable Total Petroleum Hydrocarbons

Volatile petroleum hydrocarbon components, such as gasoline, jet fuel, and other low molecular
weight petroleum products, are analyzed by the direct purge and trap technique described in
method SW5O3OB followed by a modified approach to method SW8015. Extractable TPH
components are analyzed by extraction method SW3520C or SW3550B followed by a modified
method SW8O1S.

For volatile TPH, the sample is placed in the purge and trap sparge vessel and analysis is
conducted using a OC equipped with a ND.

Extractable TPH components, such as kerosene, diesel, motor oil, and other high molecular
weight extractable petroleum products, are analyzed by method SW3520C (continuous
liquid/liquid extraction) for water-based matrices or by method SW3 55 OB (sonication extraction)
for soillsludge matrices. The sample is extracted and analysis is accomplished on a GC equipped
with a capillary or megabore colunm and a FID. RLs for volatile TPH and extractable TPH are
provided in Table 7.2.2-1.

Identification and quantitation of TPH components require more analytical judgment than other
GC methods. The TPH chromatograms consist of groups of peaks that fall within a noted carbon
retention time range (i.e., number of carbon atoms in the molecule). Standard fuel components are
used to calibrate the instruments. The total petroleum hydrocarbons results are reported in mg/kg
or mg/L based on quantitation of the total area count for the gasoline range organics (i.e., C6-C1O)
or the diesel range organies (i.e., ClO-C28). The retention time window shall be set such that the
window encompasses only the C6 through C28 range of organics. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.2-2 and 7.2.2-3. Second column
confirmation is not required.
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Table 7.2.2-1. RLs for Method SWSO15 (Modified)

211 215

Parameter/Method Analyte

Water Soil

RL Unit RL Unit
Petroleum Hydrocarbons Gasoline 0.1 mg/L 1 0 mg/kg
SW8015 (Mod) Diesel 1.0 mg/L 10.0 mg/lcg

Jet Fuel 1.0 mg/L 100 mg/kg

Table 7.2.2-2. QC Acceptance Criteria for Method SW8O1S (Modified)

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW8015

(Modified) TPH—Gasoline 67—136 �30 57—146 �50
GRO

Surrogate:
Chlorobenzene 74—138 64—148

SW8015 TPH—Diesel 61—143 �30 51—153 �50
(Modified) TPH—Jet Fuel 61—143 � 30 51—153 � 50
DRO

Surrogates (choose 2):
Octacosane 26—152 25—162

Ortho-Terphenyl 57—132 47—142

Fluorobenzene 75-125 65-135
Tricontane 40-140 30-150
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Table 7.2.2-3. Summary of Calibration and QC Procedures for Method SWSO1S (Modified)

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

flagging
Criteria"

SW8OI S Volatile and Five-point initial Initial calibration linear- mean RSD for Correct problem then Apply K to all
(mod) Extractable Total

Petroleum

[-lydrocarbons

calibration for all
analytes

Initial calibration
verification

Calibration
verification

prior to sample
analysis

Daily, before
sample analysis

After every
10 samples and at
the end of the

analysis sequence

all analytes �20% with
no individual analyte
RSD >30%

repeat initial
calibration

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration verification
and reanalyze all
samples since last
successfijl calibration
verification

results for specific
analyte(s) for all
samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration
Apply R to all
results for the

specific analyte(s) in
all samples since the

last acceptable
calibration
venfication

linear— least squares

regression r>0995
non-linear — COD �
0.990
(6 points shall be used
for second order, 7
points shall be used far
third order)
All concentration
levels of GRO within

of expected
value

All concentration
levels within of
initial calibration

Demonstrate

ability to generate
acceptable
accuracy and
precision using
four replicate
analyzes of a QC
check sample

Once per analyst QC acceptance
criteria, Table 722-2

Recalculate results,
locate and fix problem
with system and then
ream demonstration
for those analytes that
did not meet criteria

Apply R to all
results for all

samples analyzed by
the analyst

Final Quality Assurance Project Plan - Remedial Actions/investigations at Multiple Sites
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Table 7.2.2-3. Continued

211 21.'?

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteriab

SWSOI 5 Volatile and Method blank One per analytical No TPH detected RI. Correct problem then Apply B to all

(mod) Extractable Total
Petroleum

Hydrocarbons

batch reprep and analyze
method blank and all

samples processed
with the contaminated
blank

results for the

specific analyte(s) in
all samples in the

associated analytical
batch

LCS forall
analytes

One LCS per

analytical batch
QC acceptance
criteria, Table 7.2.2-2

Correct problem then
reprep and analyze the
LCS and alt samples in
the affected AECEE
analytical batch

For specific
analyte(s) in all
samples in the
associated analytical
batch,

if the LCS %R>
UCL, apply Ito all
positive results

if the LCS %R <
LCL, apply S to all

positive results,
apply It to all
non-detects

Surrogate spike Every sample,
spiked sample,
standard, and
method blank

QC acceptance
criteria, Table 7 2 2-2

Correct problem then
reextract and analyze

sample

For the samples;
if the %R> UCL for
any surrogate,
apply I to all
positive results

if the %R < LCL for
any surrogate,
apply J to all
positive results,
apply R to all
non-detects

If any
surrogate recovery is
< 10%, apply It to
all results
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Table 7.2.2-3. Concluded

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW8015 Volatile and MSIMSD One MS/MSD per QC acceptance criteria, none For the specific
(mod) Extractable Total

Petroleum
Hydrocarbons

every 20 Air Force

project samples per
matrix

Table 7 2 2-2 analyte(s) in all
samples collected
from the same site
matrix as the parent,

apply M if,
(I)%R for MS or
MSD>UCLor
(2)%R for MS or
MSD<LCL
or
(3)MSIMSD PPD
> CL

Retention time
window
calculated

MDL study

Resulls

reported
between MDL
and RL

Each initial
calibration

Once per 12 month

period

none

CR0— calculate
retention time based on
2-methylpentane and
I ,2,4-tñmethytbenzene
(see 742 in method)
DRO - calculate
retention time based on
CLO and C28 alkanes
(see 1 4.3 in method)
Detection limits
established shall be � /2
the RLs in Table 722-1

none

Correct problem then

reanalyze all samples
analyzed since the
last retention time
check

none

none

Apply B. to the result
for EDB in the
sample

Apply R to alt
results for the

specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RI.

a. All corrective actions associated with AFCEE project work shall be documented, and all records shall ne maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or
corrective action wasnot performed.

7.2.3 Method SW8O81A-Organochlorine Pesticides

Organochiorine pesticides in water and soil samples are analyzed using method SW8O81A.
This analytical method involves the extraction of the samples. The pesticides are then separated
and quantified by (JC using electron capture detection. Reporting limits (RLs) for this method are
presented in Table 7.2.3-1. The calibration, QC, corrective action, and data flagging requirements
are given in Tables 7.2.3-2 and 7.2.3-3.

A second-column confirmation is not required for the analysis of toxaphene or chiordane.
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Table 7.2.3-1. RLs for Method SWSO81A
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Parameter/Method Analyte

Water Soil

RL Unit RL Unit

Organochiorine cz-BHC 0.35 jig/L 0.019 mg/kg
Pesticides 3-BHC 0.23 ggfL 0.033 mg/kg
SW8O8IA 5-BHC

y-BHC (Lindanc)
ci-Chlordane

y.Chlordane
4,4'-DDD
4,4-DDE
4,4-DDT
Aldrin
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachior Epoxide
Methoxychlor
Toxaphene

0.24
0.25
0.80
037
0.50
0.58
0.81
034
0.44
0.30
0.40
0 35
0.39
0.50
0.40
0.32
0 86
0.50

1g/L
gg/L
gg/L
.tg/L
igIL
jig/L
g/L
jig/L
gg/L
sg/L
ig/L
pig/L
sg/L
sg/L
gg/L
ig/L
psg/L

gg/L

0.011
0.020
0.015
0.0 15

0042
0.025
0036
0.022
0.035
0.021
0.024
0.036
0.036
0.016
0.020
0.021

0.057
0.57

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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Table 7.2.3-2. QC Acceptance Criteria for Method SWSO81A

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)
SWSOSIA a-BHC

13-BHC
6-BFIC

y-BHC (Lindane)
a-Chlordane
y-Chlordane
4,4-DDD
4,4-DDE
4,4-DDT
Aldrin
Dieldriri
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
EndrinAldehyde
Heptachlor
HeptachlorEpoxide
Methoxychlor
Toxaphene

75—125

51—125

75—126

73—125

41—125
41—125

48—136
45—139
34—143
47—125
42—132
49—143
75—159

46—141

43—134
75—150
45—128
53—134

73—142

41—126

� 30
� 30
� 30
� 30
�30
�30
� 30
�30
� 30
�30
� 30
� 30
� 30
� 30
� 30
�30
�30
�30
� 30
�30

65—135

41—133

65—136

63—130

31—135
31—133

38—146

35—149

25—153

37—126

32—142
39—1 53

65—169

36—151

33—144
65—160
35—138
43—144
63—152
31—136

� 50
� 50
� 50
� 50
�50
�50
� SO
�50
� 50
�50
� 50
� 50
� 50
� 50
� 50
�50
�50
�50
� 50
�50

Surrogates:
DCBP
TCMIX

34—133

45—125
25—143

35—135
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Table 7.2.3-3. Summary of Calibration and Q Procedures for Method SW8O81A

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW808 IA Organo-chlorine
pesticides

Five-point initial
calibration for all
analytes

Second-source
calibration
verification
for all analytes

Initial calibration prior
to sample analysis

Once per five-point
initial calibration

linear - mean RSD for
all analytes �20% with
no individual analyte
RSD >30%

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

linear — east squares
regression r> 0 995
non-linear — COD
0 990
(6 points shall be used
for second order, 7
points shall be used for
third order)
All analytes within

of expected
value

Retention tunic
window calculated
for each analyte

Initial calibration
verification

Each initial calibration
and calibration
venfications

Daily, before sample
analysis

3 times standard
deviation for each
analyte retention time
from 72-hour study
All analytes within

of expected
value

Correct problem then

reanalyze all samples
analyzed since the last
retention time check

Correct problem then
repeat initial
calibration

Apply R to all
results for the

specific analyte(s) in
the sample

Apply Rto all
results for specific
analyte(s) for all
samples associated
with the catibration

Calibration
verification

After every 10 samples
and at the end of the

analysis sequence

All analytes within
of expected

value

Correct problem then
repeat initial
calibration verification
and reanalyze all
samples since last
successful calibration
verification

Apply It to all
results for the

specific analyte(s) in
all samples since the

last acceptable
calibration
verification
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Table 7.2.3-3. Continued

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW8O8IA Organo-chlorine
pesticides

Breakdown check

(Endrin and DDT)

Demonstrate

ability to generate
acceptable
accuracy and

precision using
four replicate
analyzes ofaQC
check sample
Method blank

LCS for all

analytes

Daily prior to analysis
of samples

Once per analyst

One per analytical
batch

One LCS per
analytical batch

Degradation �l5%

QC acceptance
criteria, Table 72 5-2

No analytes detected �
RL

QC acceptance
criteria, Table 72 5-2

Repeat breakdown
check

Recalculate results,
locate and fix problem
with system and then
rerun demonstration
for those analytes that
did not meet criteria

Correct problem then

reprep and analyze
method blank and all

samples processed
with the contaminated

Correct problem then
reprep and analyze the
LCS and all samples in
the affected AECEE

analytical batch

Apply J to all
positive DDT, DDE,
DDD, endrin, endrin
ketone and endrin

aldehyde results,
apply R to the
analytes listed above
if minimum
frequency is not met
Apply R to all
results for all

samples analyzed by
the analyst

Apply B to all
results for the

specific analyte(s) In
all samples in the
associated analytical

T7speciiiZS
analyte(s) in all
samples in the

associated analytical
batch,

if the LCS %R>
UCL, apply ito all
positive results

iftheLCS%R<
LCL, apply I to all
positive results,
apply R to all
non-detects
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Table 7.2.3-3. Continued

211 223

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

flagging
Criteriab

SW8O8IA Organo-chlorine Surrogate spike Every sample, spiked QC acceptance Correct problem then For the samples,

pesticides sample, standard, and criteria, Table 7 2 5-2 reextract and analyze if the %R > UCL for
method blank sample any surrogate,

apply ito all
positive results

if the %R< LCL for
any surrogate,
apply ito all
positive results,
apply R to all
non-detects

If any
surrogate recovery is
C lO%,applyRto
all results

MS/MSD One MSIMSD per QC acceptance none For the specific
every 20 Air Force criteria, Table 7 2 5-2 analyte(s) in all

project samples per samples collected
matrix from the same site

matrix as the parent,
apply M if;
(I)%R for MS or
MSD>UCL0r
(2)%R for MS or
MSD<LCL
or
(3)MS/MSD RPD
>CL

Second-column 100% for all positive Same as for initial or Same as for initial or Apply R to the result
confirmation results primary column primary column for the specific

(excluding analysis analysis analyte(s) in the

toxaphene and sample not

chlordane) confirmed.

Applyi if RPD
>40% from first
column result

MDL study Once per 12 month Detection limits none Apply R to all

period established shall be S results for the
/3 the RLs in specific analyte(s) in
Table 72 5-1 all samples analyzed

Results reported none none none Apply F to all
between MDL and results between
RI. MDL and EL

a. All corrective actions associated with AFCEE project work shall be documented, and all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or corrective
action was not performed.
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7.2.4 Method SW8082-Polychlorinated Biphenyls (PCBs)

PCBs in water and soil samples are analyzed using method SW8082. This analytical method
involves the extraction of the samples. The PCBs are then separated and quantified by GC using
electron capture detection or electrolytic conductivity detection. Practical quantitation limits
(RLs) for this method are presented in Table 7.2.4-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.4-2 and 7.2.4-3.

For analysis of PCBs, the initial five-point calibration and second source calibration
verification shall contain all PCBs. Retention times shall be verified for all analytes during the
initial five point calibration. The daily calibration, initial calibration verification and the
calibration verification may be done using only a mixture of PCB-1016 and PCB-1260. If a PCB
is present (i.e., above the MDL), report the result of the PCB using the response factors from the
initial five-point calibration. The LCS and MSIMSD may only be spiked with the 1016/1260 mix.
A second-column confirmation is not required.

Table 7.2.4-1. RLs for Method SW8082

Parameter/Method Analyte

Water Soil
RL Unit RL Unit

PCBs PCB-1016 1.00 g/L 0.70 mglkg
PCB-1221 1.00 jig/L 0.70 mg/kg
PCB-1232 1.00 gg/L 0.70 mg/kg
PCB-1242 1.00 ig/L 0.70 mg/kg
PCB-1248 1.00 gg/L 0.70 mg/kg
PCB-1254 1 00 gg/L 0.70 mg/kg
PCB-1260 1.00 sg/L 0.70 mg/kg

Table 7.2.4-2. QC Acceptance Criteria for Method SW8082

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% 14) (% RPD) (% 14) (% RPD)
SWSOS2 PCB-1016 54—125 �30 44—127 �50

PCB-1221 41—126 �30 31—136 �50
PCB-1232 41—126 � 30 31—136 � 50
PCB-1242 39—150 �30 29—160 �50
PCB-1248 41—126 � 30 31—136 � 50
PCB-1254 29—131 �30 25—141 �50
PCB-1260 41—126 �30 31—136 �50

Intro gate:
DCBP 34—133 25—143
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Table 7.2.4-3. Summary of Calibration and QC Procedures for Method SW8082

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteriab

SW8082 PCBs Five-point initial
calibration for all

analytes

Second-source
calibration
verification
for PCB
10 16/1260 mix

Initial calibration prior
to sample analysis

Once per five-point
initial calibration

linear - mean RSD for
all analytes S20% with
no individual analyte
RSD >30%

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

linear— least squares
regression r >0.995
non-linear—COD �
0990
(6 points shall be used
for second order, 1
points shall be used for
third order)
Mix within of
expected value

Retention time
window calculated
for PCB
10 16/1260 mix

Initial calibration
verification for
PCB 1016/1260
mix

Each initial calibration
and calibration
verifications

Daily, before sample
analysis

3 times standard
deviation for each
analyte retention time
from 72-hour study
All analytes within

of expected
value

Correct problem then

reanalyze all samples
analyzed since the last
retention time check

Correct problem then
repeat initial
calibration

Apply R to all
results for the

specific analyte(s) in
the sample

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

Calibration
verification for
PCB 1016/1260
mix

After every 20 samples
and at the end of the

analysis sequence

All analytes within
of expected

value

Correct problem then
repeat initial
calibration verification
and reanalyze all
samples since last
successful calibration
verification

Apply R to all
results for the

specific analyte(s) in
all samples since the

last acceptable
calibration
verification
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Table 7.2.4-3. Continued

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Critenab

SW8082 PCBs Demonstrate

ability to generate
acceptable
accuracy and

precision using
four replicate
analyzes of a QC
check sample
Method blank

Once per analyst

One per analytical
batch

QC acceptance
enteria, Table 7 2 6-2

No analytes detected Z
ltL

Recalculate results,
locate and fix problem
with system and then
rerun demonstration
for those analytes that
did not meet criteria

Correct problem then

reprep and analyze
method blank and all

samples processed
with the contaminated
blank

Apply R to all
results for all
samples analyzed by
the analyst

Apply B to all
results for the

specific analyte(s) in
all samples in the
associated analytical
batch

LCS (1016/1260
mix)

One LCS per
analytical batch

QC acceptance
criteria, Table 726-2

Correct problem then
reprep and analyze the
LCS and all samples in
the affected AFCEE
analytical batch

For specific
analyte(s) in all
samples in the

associated analytical
batch:

if the LCS %R>
LJCL, apply J to all
positive results

if the LCS %R

LCL, apply J to all

positive results,
apply R to all
non-detects
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Table 7.2.4-3. Continucd

nil nt,(.1± (._

Method Applicable
Paramcter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteria1'

SW8082 PCBs Surrogate spike Every sample, spiked
sample, standard, and
method blank

QC acceptance
criteria, Table 7 2 6-2

Correct problem Lhen
reextract and analyze

sample

For the samples;
if the %R> UCL for
the surrogate
apply Ito all
positive results

if the %R < LCL for
the surrogate,
apply Ito all
positive results,

t apply Rto all
non-detects

MS/MSD

(1016/1260 mix)
One MS/MSD per
every 20 Air Force

project samples per
matrix

QC acceptance
criteria, Table? 26-2

none

If the

surrogate recovery is
<10%, apply Rto
all results
For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if,
(fl%R for MS or
MSD>UCLor
(2)%R for MSor
MSD < LCL
or
(3)MS/MSD RIO
> CL

MDL study

Results reported
between MDL and
RL

Once per 12 month

period

none

Detection limits
established shall be �
'A the RLs in
Table 7.2.6-1

none

none

none

Apply R to all
results for the

specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions associated with AFCEE project work shall be documented, and all records shall be maintained by

the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or corrective
action was not performed.
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7.2.5 Method SW8260B-Volatile Organics

Volatile (or purgeabie) organics in water and soil samples are analyzed using method
SW8260B. This method uses a capillary column CC/mass spectrometry technique. Volatile
compounds are introduced into the CC by purge and trap (SW5O3OB). An inert gas is bubbled
through the water samples (or a soil-water slurry for soil samples) to transfer the purgeable
organic compounds from the liquid to vapor phase. Soil samples with higher contaminant levels
are extracted using methanol before purging. The vapor is then swept through a sorbent trap
where the purgeable organics are trapped. The trap is backflushed and heated to desorb the
purgeable organics onto a capillary CC column where they are separated and then detected with a
mass spectrometer. The analytes detected and RLs (using a 25 mL purge) for this method are
listed in Table 7.2.5-1.

Calibration—The mass spectrometer is tuned daily to give an acceptable spectrum for BFB.
The tuning acceptance criteria are given in the following list as an ion abundance for each
specified mass:

• mass 50
• mass 75
• mass 95
• mass 96
• mass 173
• mass 174
• mass 175
• mass 176
• mass 177

15 percent to 40 percent of mass 95
30 percent to 60 percent of mass 95
base peak, 100 percent relative abundance
5 percent to 9 percent of mass 95
less than 2 percent of mass 174
greater than 50 percent of mass 95
5 percent to 9 percent of mass 174
greater than 95 percent, but less than 101 percent of mass 174
5 percent to 9 percent of mass 176

The IS method is used for quantitation of analytes of interest. For quantitation, RFs are
calculated from the base ion peak of a specific IS added to each calibration standard, blank, QC
sample, and sample. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.5-2 and 7.2.5-3.
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Table 7.2.5-1. RLs for Method SW8260B
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Parameter/Method Analyte

Watcr Soil
RL Unit RL Unit

VOCs l,1,1,2-Tetrachloroethane 0.5 ig/L 0.003 mg/kg
SW8260B 1,l,1-TCA 08 ig/L 0.004 mg/kg

1,1,2,2-Tetrachloroethane 0.4 g/L 0.002 mg/kg
1,1,2-TCA 1 0 .tgfL 0005 mg/kg
1,1-DCA 0.4 j.tg/L 0002 mg/kg
1,1-DCE 1.2 gg/L 0.006 mg/kg
1,1-Dichloropropene 1.0 gg/L 0.005 mg/kg
1,2,3-Trichlorobenzene 03 .tg/L 0.002 mg/kg
I ,2,3-Trichloropropane 3 2 1g/L 0.02 mg/kg
I ,2,4-Trichlorobenzene 0.4 tg/L 0.002 mg/kg
1,2,4-Trimethylbenzene 1.3 pg/L 0.007 mg/kg
1,2-DCA 0.6 p.g/L 0.003 mg/kg
1,2-DCB 0.3 ig/L 0.002 mg/kg
1,2-Dibromo-3-chloropropane 2.6 .ag/L 0.01 mg/kg
1,2-Dichloropropane 0.4 .tg/L 0.002 mg/kg
1,2-EDB 0.6 ig/L 0.003 mg/kg
1,3,5-Trimethylbenzene 0.5 gg/L 0003 mg/kg
l,3-DCB 1.2 tg/L 0.006 mg/kg
I ,3-Dichloropropane 0.4 ig/L 0 002 mg/kg
1,4-DCB 0.3 ggfL 0.002 mg/kg
1-Chlorohexane 0.5 gg/L 0.003 mg/kg
2,2-Dichloropropane 3.5 ig/L 0.02 mg/kg
2-Chlorotoluene 0.4 .tg/L 0.002 mg/kg
4-Chlorotoluene 0.6 ig/L 0.003 mg/kg
Benzene 0.4 igfL 0.002 mg/kg
Bromobenzene 0 3 gg/L 0 002 mg/kg
Bromochloromethane 0.4 pg/L 0.002 mg/kg
Bromodichloromethane 0.8 j.zg/L 0.004 mg/kg
Bromoform 1.2 sg/L 0.006 mg/kg
Bromomethane 1.1 ig/L 0.005 mg/kg
Carbon tetrachloride 2.1 zg/L 0.01 mg/kg
Chlorobenzene 0.4 gg/L 0.002 mg/kg
Chloroethane 1.0 gg/L 0.005 mg/kg
Chloroform 0.3 ig/L 0.002 mg/kg
Chloromethane 1 3 ggfL 0.007 mg/kg
Cis-1,2-DCE 1.2 gg/L 0.006 mg/kg
Cis-1,3-Dichloropropene 1.0 tg/L 0.005 mg/kg
Dibromochloromethane 0.5 ig/L 0.003 mg/kg
Dibromomethane 2.4 gg/L 001 mg/kg
Dichlorodifluoromethane 1 0 gg/L 0 005 mg/kg
Ethylbenzene 0.6 g.tg/L 0.003 mg/kg
Hexachlorobutadiene 1.1 jig/L 0.005 mg/kg
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Table 7.2.5-1. Concluded

ParameterfMethod Analyte

Water Soil

RL Unit RL Unit
VOCs lsopropylbenzene 0.5 gg/L 0.008 mg/kg
SW82608 m-Xylene 0.5 gg/L 0.003 mg/kg
(concluded) Methylene chloride

n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
p-Xylene
Sec-Butylbenzene
Styrene
TCE
Tert.Butylbenzene
Tetrachloroethene
Toluene
Trans-1,2-DCE
Trans-l,3-Dichloropropene
Trichlorofluoromethane
Vinyl chloride

0.3
LI
0.4
0.4
1.1

1.2
1.3
1 3
0.4
1.0
1.4
1.4
1.1

0.6
1.0
0.8
1.1

ig/L
jxg/L
j.xgfL

jig/L
gg/L
ig/L
jxg/L
ig/L
jig/L
xg/L
lig/L
ig/L
jig/L
jig/L
.tg/L
iig/L
j.tgfL

0.002
0005
0.002
0.002
0.005
0.006
0.007
0 007
0.002
0.01
0.007
0.007
0.005
0.003
0.005
0.004
0.009

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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Table 7.2.5-2. QC Acceptance Criteria for Method SW8260B

211 231

Accuracy
Water

Precision
Water

Accuracy
Soil

Precision
Soil

Assoc.
IS

Method Analyte (% II) (% RPD) (% R) (% RPD)
SW82608 1,1,1,2-Tetrachloroethane 72—125 � 20 62—108 � 30 2

1,1,1-TCA 75—125 � 20 65—135 � 30 1

1,1,2,2-Tetrachloroethane 74—125 � 20 64—135 � 30 3

1,1,2-TCA 75—127 �20 65—135 1

1,1-DCA 72—125 �20 62—135

1,1-DCE 75—125 � 20 65—135 � 30 1

1,1-Dichloropropene 75—125 �20 65—135 30
1,2,3-Trichlorobenzene 75—137 �20 65—147 3

1,2,3-Trichloropropane 75—125 � 20 65—135 � 30 3

1,2,4-Trichlorobenzerie 75—135 � 20 65—145 � 30 3

l,2,4-TrimethyLbenzene 75-125 20 65—135 S 30 3

I,2-DCA 68—127 � 20 58—137 530 1

1,2-DCB 75-125 520 65—135 530 3

1,2-Dibromo-3-chloropropane 59—125 � 20 49—135 � 30 3

1,2-Dichloropropane 70—125 � 20 60—135 � 30 1

1,2-EDS 75-125 520 65—135 530 2

1,3,5-Trirnethylbenzene 72—112 � 20 62—135 � 30 3

1,3-DCB 75-125 � 20 65—135 � 30 3

1,3-Dichloropropane 75-125 � 20 65—135 � 30 2
l,4-DCB 75-125 � 20 65—135 � 30 3

1-Chlorohexane 75-125 520 65—135 530 2

2,2-Dichloropropane 75-125 � 20 65—135 � 30 I
2-Chlorotoluene 73—125 � 20 63—135 � 30 3
4-Chlorotoluene 74—125 � 20 64—135 � 30 3

Benzene 75—125 520 65—135 530
Bromobenzene 75—125 �20 65—135 530 3

Bromochloromethane 73—125 � 20 63—135 � 30 I

Bromodichloromethane 75—125 � 20 65—135 � 30 I

Bromofoim 75—125 520 65—135 530 2
Bromomethane 72—125 � 20 62—135 � 30 1

Carbon Tetrachloride 62—125 � 20 52—135 � 30 '1
Chlorobenzene 75—125 � 20 65—135 � 30 2
Chloroethane 65—125 520 55—135 � 30 I
Chloroform 74—125 � 20 64—135 � 30 1

Chloromethane 75-125 � 20 65—135 � 30 1

Cis-l,2-DCE 75—125 � 20 65—135 � 30 1

Cis-1,3-Dichloroproperie 74—125 � 20 64—135 � 30 1

Dibromochloromethane 73—125 � 20 63—135 � 30 2
Dibromomethane 69—127 � 20 59—137 � 30 1

Dichlorodifluoromethane 75-125 � 20 65—135 � 30 1
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Table 7.2.5-2. Concluded

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)

Assoc.
IS

SW8260B Ethylbenzene 75—125 �20 65—135 � 30 2
(Concluded) Hexachlorobutadiene

Isopropylbenzene
m-Xylene
Methylene chloride
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
p-Xylene
Sec-Butylbenzene
Styrene
TCE

Tert-butylbenzene
Tetrachloroethene
Toluene
Trans-1,2-DCE
Trans-1,3.Dichloropropene
Trichlorotluoromethane
Vinyl Chloride

75—125

75—125

75—125

75—125

75—125

75—125

75—125
75—125

75—125

75—125
75—125

75—125

71—125
75-125
71—125

74—125

75—125
66—125
67—1 25

46—134

� 20
�20
� 20
� 20
�20� 20
� 20
� 20� 20
�20
� 20
�20
�20� 20
�20
�20
�20
� 20
� 20
� 20

65—135

65—135
65—135

65—135

65—135

65—135

65—135

65—135

65—135

65—135

65—135
65—135

61—135

65—13 5

61—135

64—135

65—135
56—135

57—13 5

36—144

� 30
�30
� 30
� 30
�30� 30
� 30� 30� 30
�30
� 30
�30
�30� 30
�30
�30
�30� 30
� 30
� 30

3

3

2
1

3

3

3

2
3

2
3
2
I
3
2
I
1

I
1

1

Surrogates:
Dibromofluoromethane
Toluene-D8
4-Bromofluorobenzene
l,2-DCA-D4

75—125

75—125
75—125

62—139

65—135
65—135

65—135
52—149

Internal Standards:
Fluorobenzene
Chlorobenzene-DS
I ,4.Dichlorobenzend-D

I

2
3
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Table 7.2.5-3. Summary of Calibration and QC Procedures for Method SW8260B

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW82GOB Volatile

Organics
Five-point initial
calibration for all
analytes

Second-source
calibration
verification

Retention time
window calculated
for each analyte

Calibration
verification

Initial calibration prior
to sample analysis

Once per five-point
initial calibration

Each sample

Daily, before sample
analysis and every 12
hours of analysis time

SPCCs average RF �

0.300 and %RSD for
pjr for CCCs
� 30% and one
below
option / linear-
mean RSD for all

analytes �I5% with no
individual analyte
RSD >30%
option 2 linear — least

squares regression r>
0 995

option 3 non-linear —
COD � 0.990
(6 points shall be used
for second order, 7
points shall be used for

third_order)
All analytes within

of expected
value

Relative retention time
(RRT) of the analyte
within 0.06 RRT
units of the RRT
SPCCs average RF

0 300, and CCCs �
20% difference (when

using RF5)or drift
(when using least
squares regression or
non-linear calibration)
All calibration
analytes within
of expected value

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Correct problem then

reanalyze all samples
analyzed since the last
retention time check
Correct problem then
repeat initial
calibration

Apply R to all
results for all
samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration
Apply R to all
results for the

specific analyte(s) in
the sample
Apply R to all
results for all
samples associated
with the calibration
verification

Apply R to all
results for specific
analyte(s) for all

samples associated
with the Cal.
verification
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Table 7.2.5-3. Continued

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteriab

SW82608 Volatile Demonstrate Once per analyst QC acceptance Recalculate results; Apply R to all
Organics ability to generate criteria, Table 72 9-2 locate and lix problem results for all

acceptable with system and then samples analyzed by
accuracy and rerun demonstration the analyst
precision using for those analytes that
four replicate did not meet criteria
analyzes of a QC
check sample
ISs Immediately after or Retention time Inspect mass Apply R to all

during data acquisition seconds from retention spectrometer and CC results for analytes
for each sample time of the mid-point for malfunctions, associated with the

std in the ICAL mandatory reanalysis IS

of samples analyzed
EICP area within -50% while system was
to + 100% of ICAL malfunctioning
mid-point std.

Method blank One per analytical No analytes detected � Correct problem Apply B to all
batch RL then reprep and results for the

analyze method blank specific analyte(s) in
and all samples all samples in the
processed with the associated analytical
contaminated blank batch

LCS for all One LCS per QC acceptance Correct problem For specific
analytes analytical batch criteria, Table 7.2.9-2 then reprep and analyte(s) in all

analyze the LCS and samples in the batc
all samples in the if the LCS %R>
affected MCEE UCL, apply ito all
analytical batch positive results

if the LCS %R
LCL, apply J to all
positive results,
apply R to all
non-detects

MS/MSD One MS/MSD per QC acceptance none For the specific
every 20 Air Force criteria, Table 7 2 9-2 analyte(s) in all
project samples per samples collected
matrix from the sante site

matrix as the parent,

apply M if, (1)%R
forMS or
MSD>UCL
or(2)%R for MS or
MSD<LCL
or (3) MS/MSD
RPD>CL
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Table 7.2.5-3. Concluded

'1
C.

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW826011 Volatile
Organics

Check of mass
spectral ion
intensities using
BFB

Surrogate spike

Prior to initial
calibration and
calibration verification

Every sample, spiked
sample, standard, and
method blank

Refer to criteria listed
in the method

description (section
7 2 9)

QC acceptance
criteria, Table 7 2.9-2

Retune instrument and

verify

Correct problem
then reextract and

analyze sample

Apply R to all
results for all
samples associated
with the tune
For the samples,

if the %R> tJCL for
a surrogate,
apply ito all
positive results

if the %R C LCL for
a surrogate,
apply ito all
positive results,
apply R to all
non-detect results

If any
surrogate recovery is
<10%, apply R to all
results

MDL study

Results reported
between MDL and
Ri

Once per 12 month

period

none

Detection limits
established shall be
¼ the RLs in
Table 729-1
none

none

none

Apply R to all
results for the

specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions associated with AFCEE project work sha] be documented, and all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or corrective
action was not performed.
c. Except> 0.10 for bromoform, and> 0.10 for chloromethane and 1, 1-dichloroethane
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7.2.6 Method SWS27OC-Semivolatile Organics

Semivolatile organics (also known as base/neutral and acid extractables) in water and soil
samples are analyzed using method SW8270C. This technique determines quantitatively the
concentration of a number of SVOCs. Samples are extracted and both base/neutral and acid
extracts are then concentrated through evaporation. Compounds of interest are separated and
quantified using a capillary column GC/mass spectrometer. The RLs are listed in Table 7.2.6.

The mass spectrometer is tuned every 12 hours to give an acceptable spectrum for
decafluorotriphenylphosphine (DFTPP) The tuning acceptance criteria are given in the
following list as an ion abundance for each specified mass:

• mass 5 1-30 percent to 60 percent of mass 198
• mass 68 less than 2 percent of mass 69
• mass 70 less than 2 percent of mass 69
• mass 127 40 percent to 60 percent of mass 198
• mass 197 less than 1 percent of mass 198
• mass 198 base peak, 100 percent relative abundance
• mass 199 5 percent to 9 percent of mass 198
• mass 275 10 percent to 30 percent of mass 198
• mass 365 greater than 1 percent of mass 198
• mass 441 present, but less than mass 443
• mass 442 greater than 40 percent of mass 198
• mass 443 17 percent to 23 percent of mass 442

The IS method is used for quantitation of analytes of interest. For quantitation, RFs are
calculated from the base ion peak of a specific IS that is added to each calibration standard,
blank, QC sample, and sample. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.6.2and 7.2.6.3.
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Table 7.2.6-1. RLs for Method SWS27OC
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Parameter/Method Analyte

Water Soil

RL Unit RL Unit
Semivolatile organics 1,2,4-Trichlorobenzene 10.0 gg/L 0.7 mg/kg
Base/Neutral Extractables 1,2-DCB 10.0 gg/L 0.7 mg/kg
SWS27OC 1,3-DCB 10.0 gg/L 0.7 mg/kg

l,4-DCB 10.0 gg/L 0.7 mg/kg
2,4-DNT 10.0 gg/L 07 mg/kg
2,6-DNT 10.0 .tg/L 0.7 mg/kg
2-Chloronaphthalene 10.0 gg/L 0.7 mg/kg
2-Methylriaphthalene 10.0 j.ig/L 0.7 mg/kg
2-Nitroaniline 50.0 gg/L 3 3 mg/kg
3.Nitroaniljne 50.0 gg/L 3 3 mg/kg
3,3'-Dichlorobenzidine 20.0 ig/L 1.3 mg/kg
4-Bromophenyl phenyl ether 10.0 iig/L 0.7 mg/kg
4-Chloroaniline 20.0 g1L 1.3 mg/kg
4-Chiorophenyl phenyl ether 10.0 i.tg/L 0.7 mg/kg
4-Nitroaniline 50.0 ig/L 3.3 mg/kg
Acenaphthylene 10 0 sg/L 0.7 mg/kg
Acenapthene 10.0 jig/L 0.7 mg/kg
Anthracene 10.0 j.tg/L 0.7 mg/kg
Benz (a) anthracene 10.0 j.tg/L 0.7 mg/kg
Benzo (a) pyrene 10.0 ig/L 0.7 mg/kg
Benzo (b) fluoranthene 10.0 pg/L 0.7 mg/kg
Benzo (g,h,i) perylene 10.0 gg/L 0.7 mg/kg
Benzyl alcohol 20.0 gg/L 1.3 mg/kg
Bis (2-chloroethoxy) methane 10.0 gg/L 0.7 mg/kg
Bis (2-chlorethyl) ether 10.0 g/L 0.7 mg/kg
Bis (2-chloroisopropyl) ether 10.0 RgIL 0.7 mg/kg
Bis (2-ethylhexyl) phthalate 100 ig/L 0.7 mg/kg
Butyl benzylphthalate 10.0 sg/L 0.7 mg/kg
Chrysene 10.0 ig/L 0.7 mg/kg
Di-n-butylphthalate 10.0 jig/L 0.7 mg/kg
Di-n-octylphthalate 10.0 j.tg/L 0.7 mg/kg
Dtbenz (a,h) anthracene 10 0 gg/L 0.7 mg/kg
Dibenzofuran 10.0 gig/L 0.7 mg/kg
Diethyl phthalate 10.0 .xg/L 0.7 mg/kg
Dimethly phthalate 10.0 ig/L 0.7 mg/kg
Fluoranthene 10.0 ig/L 0.7 mg/kg
Fluorene 10.0 ig/L 0.7 mg/kg
Hexachlorobenzene 10.0 ig/L 0.7 mg/kg
1-lexachlorobutadiene 10.0 xg/L 0.7 mg/kg
Hexachlorocyclopentadiene 10.0 g/L 0.7 mg/kg
Hexachloroethane 10.0 ig/L 0.7 mg/kg
Indeno (1,2,3-cd) pyrene 10.0 tg/L 0.7 mg/kg

_______________________ Isophorone 10.0 .tg/L 0.7 mg/kg
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Table 7.2.6-1. Concluded

Parameter/Method Analyte

Water Soil
RL Unit RL Unit

Semivolatile organics
Base/Neutral Extractables
SW8270C
(concluded)

n-Nitrosodiphenylamine
n-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
Phenanthrene

Pyrene

10.0
10.0
10.0
10.0
100
10.0

gg/L
gg/L
gg/L
ggIL
Iig/L
xg/L

0.7
0.7
0.7
07
0.7
0.7

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Semivolatile organics
Acid Extractabjes
SW8270C

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chlorophenol
2-Methylphenol
2-Nitrophenol
4,6-Dinitro-2-methylphenol
4.Chloro.Cimethylphenol
4-Methylphenol
4.Nitrophenol
Benzoic acid
Pentachlorophenol
Phenol

50 0
100
10 0
10.0
50.0
10.0
10.0
10.0
50.0
20.0
10.0
50 0
50.0
50.0
10.0

ig/L
.zg/L
ggfL
ig/L
ig/L
sg/L
jsg/L
jig/L
gg/L
ig/L
gg/L
jig/L
ggfL
gg/L
jigfL

3 3
0.3
0.3
0.3
3.3
0.3
0.3
0 3
3.3
1 3
0.3
1.6
1.6
3.3
0.3

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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Table 7.2.6-2. QC Acceptance Criteria for Method SW8270C

211 239

Accuracy
Water

Precision
Water

Accuracy
Soil

Precision
Soil

Assoc.
IS

Assoc.
Sur.

Method Analyte (% K) (% RPD) (% R) (% RPD)
SW8270C l,2,4-Trichlorobenzene 44—142 �20 34—152 2 4

I,2-DCB 42—155 �20 32—135 1 3

1,3.DCB 36—125 �20 26—135 1 3
I,4-DCB 30—125 �20 25—135 1 3

2,4-DNT 39—139 �20 29—149 3 4
2,6-DNT 51—125 �20 41—135 3 4

2-Chtoronaphthalene 60—125 �20 50—135 � 30 3 4

2-Methylnaphthalene 41—125 �20 31—135 2 5
2-Nittoanilme 50—125 �20 40-135 3 2
3,3'.Djchlorobenzjdine 29—175 �20 25—175 5 6
3-Nitroaniline 51—125 � 20 41—135 � 30 3 2
4-Bromophenyl phenyl ether 53—127 � 20 43—137 � 30 4 I
4-Chloroaniline 45-136 � 20 35-146 � 30 2 5
4.Chlorophenyl phenyl ether 51—132 � 20 41—142 � 30 3 4
4-Nitroaniline 40—143 � 20 30—153 � 30 3 2

Acenaphthylene 47—125 � 20 37—135 � 30 3 4

Acenaphthene 49—125 � 20 39—135 � 30 3 4
Anthracene 45—165 � 20 35—175 � 30 4 1

Benz(a)anthracene 51—133 �20 41—143 5 6

Benzo(a)pyrene 41—125 �20 31—135 6 6
Benzo (b) fluoranthene 37—125 � 20 27—1 35 � 30 6 6

Benzo(g,h,i)perylene 34—149 �20 25—159 6 6

Benzyl alcohol 35—125 � 20 25—135 � 30 1 3
Bis (2-chloroethoxy) methane 49—125 � 20 39—135 � 30 2 5

Bis (2-chloroethyl) ether 44—125 � 20 34—135 � 30 1 3

Bis (2-chloroisopropyl) ether 36—166 � 20 26—175 � 30 1 3

Bis (2-.ethylhexyl) phthalate 33—129 � 20 25—139 � 30 5 6

Butyl benzyl phthalate 26—125 � 20 25—135 � 30 5 6

Chrysene 55—133 � 20 45—143 � 30 5 6

Di-n-butyl phthalate 34—126 � 20 25—136 � 30 4 1

Di-n-octyl phthalate 38—127 � 20 28—137 � 30 5 6

Dibenz (a,h) anthracene 50-125 � 20 40—135 � 30 6 6
Dibenzofuran 52—125 � 20 42—135 � 30 3 4

Diethyl phthalate 37—125 � 20 27—135 � 30 3 4
Dimethyl phthalate 25—175 � 20 25—175 � 30 3 4
Fluoranthene 47—125 � 20 37—135 � 30 4 1

Fluorene 48—139 � 20 38—149 � 30 3 2
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Table 7.2.6-2. Continued

Method Analyte

Accuracy
Water
(% B)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RID)

Assoc.
IS

Assoc.
Sur.

SW8270C I-Iexachlorobenzene 46—133 � 20 36—143 � 30 4 1

(Continued) Hexachlorobutadiene

1-lexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-c,d) pyrene
Isophorone
n-Nitrosodt-n-propylamine
n.Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Phenanthrene

Pyrene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chlorophenol
2-Methyiphenol
2-Nitrophenol
4,6-Dinitro-2-Methyl Phenol
4.Chloro.3Methyl Phenol
4-Methylphenol
4-Nitrophenol
Benzoic Acid

Pentachlorophenol
Phenol

25—125

41—125

25—153

27—160

26—175

37—125

27—125

50—125

46—133

54—125

47—136

25—175

39—128

46—125

45—139
30-151
41—125

25—125
44—125

26—134
44—125

33—125

25—131

25—162

28—136

25—125

� 20
� 20
�20
� 20
�20
� 20
� 20
� 20
�20
�20
�20
� 20
� 20
� 20
� 20
�20
� 20
� 20
� 20
� 20
� 20
� 20
�20
� 20
� 20
�20

25—135
31—135

25—163
25—170
25—175
27—135
25—135
40—135
36—143

44—135
37—146
25—175
29—138
36—135
35—149
25—161

31—135
25—135
34—135
25—144
34-135
25—135
25—141

25—172
38—146
25—135

� 30
� 30
�30
� 30
�30
� 30
� 30
� 30
�30
�30
�30
� 30
� 30
� 30
� 30
�30
� 30
� 30
� 30
� 30
� 30
� 30
�30
� 30
� 30
�30

2
3
1

6
2
1

4
2
2
4
5
3
3
2
2
3
1

1

2
4
2
1

3
2
4
I

5
2
3
6
5
3
1

5

4
1

6
1

1

5

5

4
3

3

4
1

5

3
2
5

1

5
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Table 7.2.6-2. Concluded

211 241

Method Analyte

Accu racy
Water
(% II)

Precision
Water

(% RPD)

Accu racy
Soil

(% K)

Precision
Soil

(% RPD)
Number

SWS27QC Surrogates:
(Concluded) 2,4,6-Tnbromopbenoi

2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-D5
Phenot-D5

Terphenyi-D14

25—134

43—125

25—125
32—125
25—125
42—126

25—144

34—135

25—135

25—135
25—135

32—136

1

2
3

4
5

6

Internal Standards:
I ,4-Dichlorobenzene-D4
Naphthalene-D8
Acenaphthalene-08
Phenanthrene-D1O
Chrysene-1312
Perylene-D12

1

2
3
4
5

6
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Table 7.2.6-3. Summary of Calibration and QC Procedures for Method SW8270C

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action4

Flagging
Criteriab

5W8270C Volatile
Organics

Five-point initial
calibration for all
analytes

Second-source
calibration
verification

Initial calibration prior
to sample analysis

Once per five-point
initial calibration

SPCCs average RF �
0050 and %RSD for
RFs for CCCs
� 30% and one option
below

option) linear-
mean RSD for all
analytes SI 5% with no
individual analyte
RSD >30%

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Apply R to all
results for all

samples associated
with the calibration

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration

- Apply R to all
results for specific
analyte(s) far all

samples associate
with the calibrati

option 2 linear — least

squares regression r>
0.995
option 3 non-linear —
COD � 0 990
(6 points shall be used
for second order, 7
points shall be used for
third order)
All analytes within

of expected
value

Retention time
window calculated
for each analyte

Calibration
verification

Each sample

Daily, before sample
analysis and every 12
hours of analysis time

Relative retention time
(RRT) of the analyte
within 0.06 RRT
units of the RRT
SPCCs average RF �
0050, and CCCs �
20% difference (when
using RFs)or drift
(when using least
squares regression or
non-linear calibration)
All calibration
analytes within
of expected value

Correct problem then

reanalyze all samples
analyzed since the last
retention time check
Correct problem then
repeat initial
calibration

Apply R to all
results for the

specific analyte(s) in
the sample
Apply R to all
results for all
samples associated
with the calibration
verification

Apply R to all
results for specific
analyte(s) for all

samples associated
with the cal.
verification
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Table 7.2.6-3. Continued

211 243

Method Applicable
Parameter

QC Check Mrniznum

Frequency
Acceptance

Criteria
Corrective

Action'
liaggiag
Criteriab

SW$270C Volatile Demonstrate Once per analyst QC acceptance Recalculate results. Apply R to all

Organics ability to generate criteria, Table 7 2 10-2 locate and fix problem results for all

acceptable with system and then samples analyzed by
accuracy and rerun demonstration (lie analyst
precision using for those analytes that
four replicate did not meet criteria
analyzes of a QC
check sample
ISs Immediately after or Retention time Inspect mass Apply R to all

during data acquisition seconds from retention spectrometer and CC results for analytes
for each sample time of the mid-point for malfunctions, associated with the

std in the ICAL mandatory reanalysis IS

of samples analyzed
I5ICP area within -50% while system was
to +100% of (CAL malfunctioning
mid-point std

Method blank One per analytical No analytes detected � Correct problem Apply B to all
batch EL then reprep and results for the

analyze method blank specific analyte(s) in
and all samples all samples in the
processed with the associated analytical
contaminated blank batch

LCS for all One LCS per QC acceptance Correct problem For specific
analytes analytical batch criteria, Table 72 10-2 then reprep and analyte(s) in all

analyze the LCS and samples in the batch,
all samples in the if the LCS %R>
affected AFCEE UCL, apply J to all
analytical batch positive results

iftheLCS%R<
LCL. apply ito all
positive results,
apply R to all
non-detects

MS/MSD One MS/MSI) per QC acceptance none For the specific
every 20 Air Force criteria, Table 72 10-2 analyte(s) in all

project samples per samples collected
matrix from the same site

matrix as the parent,

apply M if, (1)%R
for MS or
MSD>UCL
or(2)%R for MS or
MSD<LCL
or (3) MS/MSD
RPD>CL
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Table 7.2.6-3. Concluded

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SWS27OC Volatile
Organics

Check of mass
spectral ion
intensities using
DFTPP

Surrogate spike

Prior to initial
calibration and
calibration verification

Every sample, spiked
sample, standard, and
method blank

Refer to criteria listed
in the method

description (section
72 10)
QC acceptance
criteria, Table 72 10-2

Retune instrument and

verc&

Correct problem
then reextract and

analyze sample

Apply H. to all
results for all
samples associated
with the tune
For the samples,
if the %R> (JCL for
a surrogate,
apply ito all
positive results of
analytes assocjated
with the surrogate

if the %R c LCL for
a surrogate,
apply ito all
positive results of
analytes associated
with the surrogate,
apply H. to all
non-detect results of
analytes associated
with the surrogate

If any
surrogate recov
C 10%, apply H. to
all results of
analytes associated
with the surrogate

MDL study

Results reported
between MDL and
RL

Once per 12 month

period

none

Detection limits
established shall be
V1 the RLs in

Table 7.2.10-i
none

none

none

Apply H. to all
results for the
specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions
the laboratory.

associated with AFCEE project work shall be documented, an all records shall be maintained by

b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successfhl or corrective
action was not performed.
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7.2.7 Method SW6O1OB-Trace Elements (Metals) by Inductively Coupled Plasma Atomic
Emission Spectroscopy for Water and Soil

Samples are analyzed for trace elements or metals using method SW6O lOB for water and
soils. Analysis for most metals requires digestion of the sample. Following digestion, the trace
elements are determined simultaneously or sequentially using Inductively Coupled Plasma
Atomic Emission Spectroscopy (ICPES). The elements and corresponding Bis for this method
are listed in Table 7.2.7-1. The calibration, QC, corrective action, and data flagging requirements
are given in Tables 7.2.7-2 and 7.2.7-3.
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Table 72.7-1. RLs for Method SW6O1OB

Parameter/Method Analyte

Water Soil

RL Unit RL Unit
IC? Screen for Metals Arsenic 0.03 mg/L 40 0 mg/kg
SW6OIOB Barium 0.005 mg/L 1 0 mg/kg

Cadmium 0.007 mg/L 0.50 mg/kg
Chromium 0.01 mg/L 20 mg/kg
Lead 0.025 mg/L 10.0 mg/kg
Selenium 0.03 mg/L 3 0 mg/kg
Silver 0.01 mg/L 1.0 mg/kg

Table 7.2.7-2. QC Acceptance Criteria for Method SW6O1OB

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW6OIOB Arsenic 75-125 �20 75-125 �20

Barium 75-125 �20 75-125 �20
Cadmium 75-125 �20 75-125 �20
Chromium 75-125 �20 75-125 �20
Lead 75-125 �20 75-125 �20
Selenium 75-125 �20 75-125 �20
Silver 75-125 �20 75-125 �20
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Table 7.2.7-3. Summary of Calibration and QC Procedures for Method SW6OIOB

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteri?

SW6OIOB ICP Metals Initial calibration
(minimum I
standai-d and a

blank)

Daily initial
calibration prior to

sample analysis

N/A N/A Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration
if calibration not
done

Initial calibration
verification
(second source)

Calibration blank

Daily after initial
calibration

After every calibration
verification

All analytes within
of expected

value

No analytes detected �
RI.

Correct problem then
repeat initial
calibration

Correct problem then
analyze calibration
blank and previous 10

samples

Apply R to all
results for specific
analyte(s) for all
samples associated
with the calibration
Apply B to all
results for specific
analyte(s) in all
samples associated
with the blank

Calibration
verification
(Instrument Check
Standard)

After every 10 samples
and at the end of the

analysis sequence

All analyte(s) within
of expected

value and RSD of

replicate integrations
<5%

Repeat calibration and

reanalyze all samples
since last successful
calibration

Apply R to all
results for the

specific analyte(s) in
all samples since the

last acceptable
calibration

Demonstrate

ability to generate
acceptable
accuracy and
precision using
four replicatc
analyzes ofaQC
cheek sample

Once per analyst QC acceptance
criteria, Table 72 t5-2

Recalculate results,
locate and fix problem
with system and then
rerun demonstration
for those arialytes that
did not meet criteria

Apply R to all
results for all

samples analyzed by
the analyst
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Table 7.2.7-3. Continued

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW6O lOB 10' Metals Method blank One per analytical
batch

No analytes detected �
RL

Correct problem
then reprep and
analyze method blank
and all samples
processed with the
contaminated blank

Apply B to all
results for the

specific analyte(s) in
all samples in the
associated analytical
batch

Interference chect
solution (ICS)

LCS for the

analyte

At the beginning of an
analytical run

One LCS per
analytical batch

Within of
expected value

QC acceptance
criteria, Table 72 15-2

Terminate analysis,
correct problem,
reanalyze ICS,
reanalyze all affected

samples
Correct problem then
reprep and analyze the
LCS and all samples in
the affected AFCEE
analytical batch

Apply R to all
results for specific
analyte(s) in all
samples associated
with the ICS

For specific
analyte(s) in all
samples in the

associated analytical
batch,

if the LCS %R>
UCL, apply Ito all
positive results

if the LCS %R <
LCL, apply I ta
positive resuls
apply It to all
non-detects

Dilution test Each new sample
matrix

1 5 dilution must agree
within of the

original determination

Perform post digestion
spike addition

Apply Ito all
sample results if
either of following
exist
(I) dilution test not
run

(2)RPD�lO%
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Table 7.2.7-3. CoilcIuded
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Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW6O lOB ICP Metals Post digestion
spike addition

When dilution test
fails

Recovery within 75-
125% of expected
results

Correct problem then

reanalyze post
digestion spike
addition

Apply Ito all
sample results (for
same matrix) for

specific analyte(s)
for all samples
associated with the

post digestion spike
addition

If post digestion
spike addition
recovery s< 10%,
apply R to all

sample results (for
same matrix) for

specific analyte(s)
for all samples
associated with the

post digestion spike
addition

MS/MSD One MS/MSD per
every 20 Air Force

project samples per
matrix

QC acceptance
criteria, Table 72 15-2

none For the specific
analyte(s) in all
samples collected
from the same site
matrix as the parent,
apply M if,
(l)%R for MS or
MSD> UCL or
(2)%R for MS or
MSD < LCL
or
(3)MS/MSD RPD
>CL

MDL study

Results reported
between MDL and
RL

Once per 12 month

period

none

.

Detection limits
established shall be �
V2 the RLs in
Table 7,2 15-I
none

none

none

Apply R to all
results for the

specific analyte(s) in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions associated with AFCEE project work shallbe documented, and all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successfiul or
corrective actton was not performed.
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7.2.8 Method SW7421—Graphite Furnace Atomic Absorption (Lead)

GFAA is used to measure low concentrations of metals in water and soil samples. The samples
are extracted as appropriate. Discrete aliquots of sample extract are deposited in a graphite tube
furnace in microliter amounts. The graphite tube is heated resistively by an electrical current.
The sample solution is dried and charred to remove sample matrix components and then
atomized at temperatures sufficient to vaporize the Lead. Matrix modification is used to
eliminate interference effects and may also enhance the vaporization efficiency and allow lower
detection limits. RLs for this analysis are listed in Table 7.2.8-1. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.8-2 and 7.2.8-3.
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Table 7.2.8-1. RLs for Method SW7421
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Water Soil

Parameter/Method Analyte RL Unit RL Unit

SW7421 Lead 0005 mg/L 0.5

Table 7.2.8-2. QC Acceptance Criteria for Method SW7421

mg/kg

Accuracy Precision Accuracy
Water Water Soil

Precision
Soil

Method Analyte (¼ U) (¼ RPD) (¼ R) (¼ RPD)
SW7421 Lead 74-124 �15 74-124 �25
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Table 7.2.8-3. Summary of Calibration and QC Procedures for Method SW7421

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW742 I Lead Initial multipoint
calibration

(minimumS
standards and a

blank)
Second-source
calibration check
standard

Calibration blank

Daily initial
calibration prior to
sample analysis

Once per initial daily
multipoint calibration

Once per initial daily
multipoint calibration

Correlation coefficient

�o 995 for linear
regression

Analyte within
of expected value

No analyte detected �
RL

Correct problem then
repeat initial
calibration

Correct problem then
repeat initial
calibration

Correct problem then
reanalyze calibration
blank and all samples
associated with blank

Apply R to all
results for specific
analyte for all
samples associated
with the calibration
Apply R to all
results for specific
analyte for all
samples associated
with the calibration
Apply B to all
results for the

specific arialyte in
all samples
associated with the
blank

Calibration
verification

After every IC samples
and at the end of the

analysis sequence

The analyte within
of expected

value

Correct problem then
repeat calibration and

reanalyze all samples
since last successful
calibration

Apply R to all
results for the

specific analyte in
all samples since the
last acceptable
calibration

Demonstrate

ability to generate
acceptable
accuracy and

precision using
four replicate
analyzes of a QC
check sample
Method blank

Once per analyst

One per analytical
batch

QC acceptance
criteria, Table 7222-2

No analytes detected �
RI.

Recalculate results,
locate and fix problem
with system and then
rerun demonstration
for those analytes that
did not meet criteria

Correct problem then

reprep and analyze
method blank and all

samples processed
with the contaminated
blank

Apply R to all
results for all

samples analyze
the analyst

Apply B to all
results for the

specific analyte in
all samples in the

associated analytical
batch
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Table 7.2.8-3. Continued
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Method ApphcabSe
Parameter

QC Check Mimmum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria0

SW7421 Lead LCS for the

analyte

One LCS per
analytical batch

QC acceptance
criteria, Table 7 2 22-2

Correct problem then
reprep and analyze the
LCS and all samples in
the affected AFCEE
analytical batch

For specific analyte
in all samples in the
associated analytical
batch,

if the LCS %R>
UCL, apply J to all
positive results

Dilution test, five-
fold dilution test

Recovery test

Each preparatory batch

When dilution test
fails

Five times dilution
sample result must be

of the undiluted
sample result

Recovery within 85-
115% of expected
results

Perform recovery test

Run all samples by the
method of standard
addition

if the LCS %R <
LCL, apply ito all
positive results,
apply Rto all
non-detects
Apply ito all
sample results if
either of following
exist.
(I) dilution test not
run
(2) RPD � 10%
Apply ito all
sample results (for
same matrix) in
which method of
standard addition
was not run when
recovery outside of
85-115% range
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Table 7.2.8-3. Concluded

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Cnteriah

SW7421 Lead MS/MSI) One MSIMSD per
every 20 Air Force

project samples per
matrix

QC acceptance
criteria, Table 7222-2

none For the specific
analyte in all
samples collected
from the same site
matrix as the parent,

apply M if,
(l)%R for MS or
MSD>UCLor
(2)%R for MS or
MSDC LCL
or

(3)MS/MSD RPD
>CL

MDL study

Results reported
between MDL and
RL

Once per 12 month

period

none

Detection limits
established shall be �
½ the RLs in
Table 72 22-1
none

none

none

Apply R to all
results for the

specific analyte in
all samples analyzed
Apply F to all
results between
MDL and RL

a. All corrective actions associated with AFCEE project work shall be documented, ano all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or
corrective action was not performed.
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7.2.9 Method SW7470A1SW7471A.—Mercury Manual Cold-Vapor Technique

Water and soil samples are analyzed for mercury using methods SW7470A and SW7471A,
respectively. This method is a cold-vapor, flarneless atomic absorption (AA) technique based on
the absorption of radiation by mercury vapor. Mercury is reduced to the elemental state and
aerated from solution in a closed system. The mercury vapor passes through a cell positioned in
the light path of an AA spectrophotometer. Mercury concentration is measured as a function of
absorbance. The RLs for these methods are listed in Table 7.2.9-1. The calibration, QC,
corrective action, and data flagging requirements are given in Tables 7.2.9-2 and 7.2.9-3.
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Table 7.2.9-1. RLs for Method SW7470A/SW7471A

Parameter/Method Analyte

Water Soil

RL Unit RL Unit
SW7470A (W) Mercury 0.001 mg/L 0.1 mg/kg
SW7471A (S)

Table 7.2.9-2. QC Acceptance Criteria for Method SW7470A/SW7471A

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW7470A/SW7471A Mercury 77—120 � 15 77—120 �25
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Table 7.2.9-3. Summary of Calibration and QC Procedures for Method
SW7470A1SW74714
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Nlclhod Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action'

Flagging
Criteriab

SW7470A Mercury Initial multipoint Daily untial Correlation coefficient Correct problem then Apply B to all
SW747 IA calibration

(minimum 5
standards and a

blank)
Second-source
calibration check
standard

calibration prior to

sample analysis

Once per initial daily
multipoint calibration

�0 995 for linear
regression

Analyte within
of expected value

repeat initial
calibration

Correct problem then
repeat initial
calibration

results for specific
analyte for all
samples associated
with the calibration
Apply 1k to all
results for specific
analyte for all
samples associated
with the calibration

Calibration blank Once per initial daily
multipoint calibration

No analyte detected
RL

Correct problem then
reanalyze calibration
blank and all samples
associated with blank

Apply B to all
results for the

specific analyte in
all samples
associated with the
blank

Calibration
verification

After every 10 samples
and at the end of the

analysis sequence

The analyte within
of expected

value

Correct problem then
repeat calibration and

reanalyze all samples
since last successful
calibration

Apply R to all
results for the

specific analyte in
all samples since the
last acceptable
calibration

Demonstrate

ability to generate
acceptable
accuracy and

precision using
four replicate
analyzes of a QC
check sample
Method blank

Once per analyst

One per analytical
batch

QC acceptance
criteria, Table 7.2 23-2

No analytes detected �
RL

Recalculate results,
locate and fix problem
with system and then
rerun demonstration
for those analytes that
did not meet criteria

Correct problem then

reprep and analyze
method blank and all

samples processed
with the contaminated
blank

Apply R to all
results for all

samples analyzed by
the analyst

Apply B to all
results for the

specific analyte in
all samples in the
associated analytical
batch
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Table 7.2.9-3. Continued

Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteri&'

SW7470A Mercury LCS for the One LCS per QC acceptance Correct problem then For specitic analyte
SW747IA analyte analytical batch criteria, Table 72 23-2 reprep and analyze the

LCS and all samples in
the affected AFCEE

analytical batch

in all samples in the
associated analytical
batch,

if the LCS %R>
UCL, apply J to all
positive results

Dilution test, five-
fold dilution test

Recovery test

Each preparatory batch

When dilution test
fails

Five times dilution
sample result must be

of the undiluted
sample result

Recovery within 85-
115% ofexpected
results

Perform recovery test

Run all samples by the
method of standard
addition

if the LCS %R C
LCL, apply Ito all

positive results,
apply R to alt
non-detects

Apply J to alt
sample results if
either of following
exist
(I) dilution test not
run

(2) P21) l0%
Apply I to all
sample results (for
same matrix) i
which method
standard addition
was not run when
recovery outside of
85-115% range
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Table 7.2.9-3. Concluded
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Method Applicable
Parameter

QC Check Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteriab

SW7470A Mercury MS/MSD One MS/MSD per QC acceptance none For the specilic
SW747lA

t every 20 Air Force

project samples per
matrix

criteria, Table 7223-2 analyte in all
samples coltected
from the same site
matrix as the parent,

apply M if,
(l)%R for MS or
MSD> UCL or
(2)%R for MS or
MSD < LCL
or
(3)MS/MSD RED
> CL

MDL study

Results reported
between MDL and
RL

Once per 12 month

period

none

Detection limits
established shall be �
V1 the RLs in
Table 72.23-I
none

none.

none

Apply R to all
results for the

specific analyte in
all samples analyzed
Apply F to all
results between
MDL and RL

a All corrective actions associated with AFCEE project work shall be documented, and all records shall be maintained by
the laboratory.
b. Flagging criteria are applied when acceptance criteria were not met and corrective action was not successful or
corrective action was not performed.
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8.0 DATA REDUCTION, REVIEW, VERIFICATION, REPORTING, VALIDATION, AND
RECORDKEEPING

The data reduction, review, reporting, and validation procedures described in this section will ensure;
(1) complete documentation is maintained, (2) transcription and daa reducf on errors are minimized,
(3) the data are reviewed and documented, and (4) the reported results ,cialificd if necessary.
Laboratory data reducti6na1)4 verification procedures are required to ensure the overall objectives of
analysis and reporting meet meth$d and project specifications.

8.1 DATA REVIEW, VALIDATION, AND REPORTING REQUIREMENTS FOR
SCREENING DATA

The analysts shall perform a 100 percent review of the screening data. The screening data methods
are identified in Table 6-1 of Section 6. All screening data shall be qualified with an S flag and shall
be further qualified if critical calibration and QC requirements are not acceptable. The calibration,
QC requirements, corrective action requirements, and flagging criteria required are shown in Table 6.2-1 in
Section 6. The flagging criteria are applied when acceptance criteria were not met and corrective
action was not successful or corrective action was not performed. "5" designator flags shall be
maintained in the final data qualification. When the data are reviewed and qualified, the analyst
shall apply a final qualifier to any data that has been affected by multiple qualifiers. This final
qualifier shall reflect the most severe qualifier that was applied to the data. The allowable final data
qualifiers for screening data and the hierarchy of data qualifiers, listed in order of the most severe
through the least severe, are SR, &.' SB, and SU. Therefore, the allowable final data qualifiers for
screening data are SR, Sf, SB, SU, andS.

The definitions of the data qualifiers are shown in Table 8.2-1. A summary of the flagging
conventions of field screening methods is given in Table 6.2-1.

Screening data report packages shall be prepared for all field analyses as described in Section 8.8.
The screening data shall be reported on the AFCEE screening data report forms (AFCEE Forms 5-1
through S-3), as illustrated in Section 8.8. The prime contractor's project manager shall review the
entire screening data report package with the field records. The prime contractor (1) shall determine
if the data quality objectives have been met, and (2) shall calculate the data completeness for the
project. These results shall be included in the data package deliverable.
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8.2 DATA REVIEW, VALIDATION, AND REPORTING REQUIREMENTS FOR
DEFINITIVE DATA

MDLs and results shall be reported to one decimal place more than the corresponding RL
Soil/sediment samples shall have results reported on a dry weight basis. A wet weight aliquot of
sample equivalent to the method specified dry weight aliquot of sample shall be taken for analysis
(i.e., RLs and MDLs are NOT adjusted for dry weight). RLs and MDLs are adjusted for dilutions.

In each laboratory analytical section, the analyst performing the tests shall review 100percent of the
definitive data. After the analyst's review has been completed, 100 percent of the data shall be
reviewed independently by a senior analyst or by the supervisor of the respective analytical section
using the same criteria.

The definitive data methods are identified in Section 7.2. The calibration, QC requirements,
corrective action requirements, and flagging criteria required for definitive data are shown in the
tables in Section 7.2, and in summary Tables 8.2-2, 8.2-3, and 8.2A. The flagging criteria are
applied when acceptance criteria were not met and corrective action was not successful or corrective
action was not performed.

Data qualifiers shall be added or, if applied by a software package, reviewed by the laboratory
supervisor of the respective analytical section, after the first and second level of laboratory data
reviews have been performed. Analytical batch comments shall be added to the first page of the
definitive data report packages to explain any nonconformance or other issues. When data are
qualified, the laboratory supervisor shall apply a final qualifier to any data that have been affected by
multiple qualifiers. This final qualifier shall reflect the most severe qualifier that was applied to the
data, i.e., all data will have only one data qualif'ing flag associate with it. The allowable final data
qualifiers for definitive data and the hierarchy of data qualifiers, listed in order of the most severe
through the least severe, are R, M F, J, B, and U The definitions of the data qualifiers are shown in
Table 8.2-1.

The one exception to these data flagging criteria rules applies to the tentatively identified compounds
(TICs) that are identified only in the GC/MS methods. These TICs numerical results will always be
qualified with one and only one flag for any reason, and that is the "T" flag.

The laboratory QA section shall perform a 100 percent review of 10 percent of the completed data
packages, and the laboratory project manager shall perform a sanity check review on all the
completed data packages.
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The prime .contractor's project manager shall review the entire definitive data report package, and
with the field records, apply the final data qualifiers for the definitive data The laboratory shall
apply data qualifying flags to each environmental field QC sample, i.e., ambient blanks, equipment
blanks, trip blanks, field duplicates, matrix spike (MS) samples, and matrix spike duplicate (MSD)
samples. The prime contractor shall review the field QC samples and field logs, and shall then
appropriately flag any of the associated samples identified with the field QC sample, as explained in
Table 8.2-2 and 8.2-3. Each matrix spike sample shall only be qualified by the laboratory, while the
prime contractor shall apply the final qualiing flag for a matrix effect to all samples collected from
the same site as the parent sample or all samples showing the same lithologic characteristics as the
MS/MSD.

The prime contractor (1) shall determine if the data quality objectives have been met, and (2) shall
calculate the data completeness for the project. These results shall be included in the data package
deliverable as described in Section 8.8.

Table 8.2-1 Data Qualifiers

Qualifier Description
J The analyte was positively identified, the quantitation is an estimation.
U The analyte was analyzed for, but not detected. The associated numerical

value is at or below the MDL.
F The analyte was positively identified but the associated numerical value is

below the RL.
R The data are unusable due to deficiencies in the ability to analyze the

sample and meet QC criteria.
B The analyte was found in an associated blank, as well as in the sample.
M A matrix effect was present.
S To be applied to all field screening data.
T Tentatively identified compound (using GC/MS)
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Table 8.2-2. General Flagging Conventions

UCL upper control limit LCL = lower control limit CL control limit

Criteria Flag*
Quantitation � MDL U

>MDL <RL F

�RL as needed

* Example I: if the MDL is 0.04, the RL is 0.9 and the result is
would be 0 04 (the MDL) and the qualifier flag would be U.

*
Example 2: if the MDL is 0.04, the RL is 0.9 and the result is
would be 0.07 and the qualifier flag would be F.

0.03, the concentration reported on the result form

0 07, the concentration reported on the result form

* Example 3: if the MDL is 0.04, the RL is 0.9 and the result is 1.2, the concentration reported on the result form
would be 1.2 and the qualifier would be any flag needed because of a data quality problem (e.g., R, J, B, etc.).
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QC Requirement Criteria Flag Flag Applied To
Holding Time Time exceeded for

extraction
or analysis

R All analytes in the sample

LCS % R> UCL

%R C LCL

J for the positive results

.1 for the positive results,
R for the nondetects

The specific analyte(s) in
all samples in the
associated AAB

Method Blank Analyte(s) detected � RL B The specific analyte(s) in
all samples in the
associated AAB

Equipment Blank Analyte(s) detected � RL B The specific analyte(s) in
all samples with the same
sampling date as the
equipment blank

Field duplicates Field dupiicates> RLs
AND
RPD outside CL

J for the positive results
R for the nondetects

The specific analyte(s) in
all samples collected on
the same sampling date

MS/MSD

MS or MSD % R> UCL
OR

MS or MSD % R < LCL
OR

MS/MSDRPD>CL

M for all results

The specific analyte(s) in
all samples collected
from the same site as the

parent sample

Sample Preservation!
Collection

Preservation!collection
requirements not met

R for all results All analytes in the sample

Sample Storage <2°C or> 6°C J for the positive results
R for the nondetects

All analytes in the sample



Table 8.2-3. Flagging Conventions Specific to Organic Methods
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QC Requirement Criteria Flag Flag Applied To
Ambient Blank
(VOC samples only)

Analyte(s) detected � RL B The specific analyte(s) in
all samples with the same
matrix and sampling date

Trip Blank
(VOC samples only)

Analyte(s) detected � RL B The specific analyte(s) in
all samples shipped in the
same cooler as the blank

Initial Five Point
Calibration
(UC & HPLC methods)

Linearity criterion not met R The specific analyte(s) in
all samples associated with
the initial calibration

Initial Five Point
Calibration

SPCC or CCC criteria not
met

R All analytes in all samples
associated with the initial

(GUMS methods) calibration
Linearity criterion not met R The specific analyte(s) in

all samples associated with
the initial calibration

Second Source
Calibration Verification

CL exceeded R The specific analyte(s) in
all samples associated with
the second source
calibration verification

Initial Daily Calibration
Verification
(GC & HPLC methods)

CL exceeded R The specific analyte(s) in
all samples associated with
the initial calibration
verification

Calibration Verification
(GC/MS methods)

51CC or CCC criteria not
met

R All analytes in all samples
associated with the
calibration verification

CL exceeded R The specific analyte(s) in
all samples associated with
the calibration verification

Calibration Verification
(GC & HPLC methods)

CL exceeded R The specific analyte(s) in
the sample associated with
the continuing calibration
verification

Retention time Retention time of analyte
outside of established
retention time window

R The specific analyte(s) in
the sample

Surrogates surrogate % R >UCL
OR

surrogate % R <LCL
OR

surrogate recovery
C 10%

J for the positive results

.1 for the positive results
R for the nondetects

R for all results

All analytes in the sample
associated with the

surrogate

Mass Spectrometer Tune Ion abundance criteria not
met

R for all results All analytes in all samples
associated with the tune

UCL upper control limit LCL = lower control limit CL. control limit
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Table 8.2-3. Concluded
QC Requirement Criteria Flag Flag Applied To

Second Columnlsecond
Detector Confirmation
(GC & HPLC methods)

Not performed

Agreement between results
not within

R

J

Alt anatytes �RL

All affected analytes

Internal Standard Retention time not within
seconds: EICP area not

within -50% to + 100% of
last calibration vertfication

R Apply R to all results for

specific anatytes
associated with the IS

Lowest Calibration
Standard

At or below RL in Initial
Calibration

R All results below the lowest
calibration standard used

Tentatively Identified
Compounds (TICs)

T All TICs
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Table 8.2-4. Flagging Cbrivcntions Specific to Inorganic Methods
QC Requirement Criteria Flag Flag Applied To

Initial multipoint Correlation coefficient R All results for specific
calibration <0 995 analyte(s) for all samples

associated with the initial
calibration

Initial calibration CL exceeded B. AU results for specific
verification/second analyte(s) for all samples
source standard associated with the

calibration verification
Calibration blank Analyte detected � RL B All results for specific

analyte(s) in all samples
associated with the blank

Calibration verification CL exceeded R All results for specific
(Instrument Check analyte(s) in all samples
Standard) since the last acceptable

calibration verification
Interference check CL exceeded R All results for specific
solution (ICS) analyte(s) in all samples

associated with the ICS
Dilution test CL exceeded J Apply to all sample

results if the
new matrix check was
not run or
RPD �lO%

Recovery test CL exceeded J All samples in digestion
(GFAA methods) batch if method of

standard addition is not
performed

Post digestion spike CL exceeded J All sample results (for
addition same matrix) for specific
(IC!' method)

Method of standard

analyte(s) for all samples
associated with the post
digestion spike addition

All positive sample

%R<l0%
Method of standard

R

addition addition not done OR results for specific
(GFAA methods) method of standard

addition spike levels
inappropriate
OR correlation
coefficient <0 995

J analyte for all samples
associated with the
digestion batch

UCL upper control limit LCL lower control limit CL = control limit
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8.3 QUALITY ASSURANCE REPORTS

The laboratory QA staff shall issue QA reports to the laboratory management, laboratory
supervisors and task leaders. These reports shall describe the results of QC measurements,
performance audits, and systems audits, and confirmation sample comparisons performed for
each sampling and analysis task. Quality problems associated with performance of methods,
completeness of data, comparability of data including field and confirmatory data, and data
storage shall be documented with the corrective actions that have been taken to correct the
deficiencies identified.

8.4 ERPIMS ELECTRONIC DATA REPORTS

The prime contractor shall provide an electronic deliverable report in the Environmental
Restoration Program Infonnation Management System (ERPIMS) format as specified by the
SOW for the project.

ERPIMS is a data management system designed to accommodate all types of data collected for
IRP projects. Specific codes and data forms have been developed to allow consistent and
efficient input of information to the system. The database information shall be provided by the
prime contractor via ASCII files in specified ERPIMS format on 3.5" floppy diskettes. The
information transferred shall include all required technical data such as site information; well
characteristics; and hydrogeologic, geologic, physical, and chemical analysis results. Electronic
data reporting formats and requirements are given in the most current version of the ERPIMS
Data Loading Handbook.

8.5 ARCHIVING

Hardcopy and electronic data shall be archived in project files and on electronic archive tapes for
the duration of the project or a minimum of five years, whichever is longer.

8.6 PROJECT DATA FLOW AND TRANSFER

The data flow from the laboratory and field to the project staff and data users shall be sufficiently
documented to ensure the data are properly tracked, reviewed, and validated for use.

8.7 RECORDKEEPING

The laboratory shall maintain electronic and hardcopy records sufficient to recreate each
analytical event conducted pursuant to the SOW. The minimum records the laboratory shall
keep contain the following: (1) COC forms, (2) initial and continuing calibration records
including standards preparation traceable to the original material and lot number, (3) instrument
tuning records (as applicable), (3) method blank results, (4) IS results, (5) surrogate spiking
records and results (as applicable), (6) spike and spike duplicate records and results, (7)
laboratory records, (8) raw data, including instrument printouts, bench work sheets, andlor
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chromatograms with compound idebtificatton and quantitation reports, (9) corrective action
reports, (10) other method and project required QC samples and results, and (11) laboratory-
specific written SOPs for each analytical method and QAJQC function in place at the time of
analysis of project samples.

8.8 HARDCOPY DATA REPORTS FOR SCREENING AND DEFINITIVE DATA

The hardcopy data reports shall conform to the formats identified in this section.

A screening data report package shall consist of the following AFCEE forms: COC, S-I. 5-2, and
5-3.

A definitive data inorganic report package shall consist of the following AFCEE forms: COC, I-I,
1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8 and 1-9 for each AAB with inorganic analyses performed.

A definitive data organic report package shall consist of the following AFCEE forms: COC, 0-1,
0-2, 0-3 or 0-3A, 0-4, 0-5 or 0-5A, 0-6, 0-7, 0-8, 0-9 and 0-10 for each AAB with organic
analyses performed.

A definitive data wet chemistry report package shall consist of the following AFCEE forms:
COC, W-1, W-2, W-3, W-4, W-5, W-6, W-7, W-8, and W-9 for each AAB with wet chemistry
analyses performed.

Exceptions to these report forms are as follows: for mercury analysis, form I-3A shall be
substituted for form 1-3 in the inorganic report package; for cyanide analysis, form I-lB shall be
substituted for form 1-3 in the inorganic report package; for (IC/MS analyses, forms 0-3A and
0-5A shall be used and form 0-11 shall be added to the organic report package.

In addition to the above, all pertinent raw data, including run logs, sample preparation logs,
standard preparation logs, Laboratory notebooks in which data are recorded manually, and any
and all related instrument output, will be incorporated into the final hard copy deliverable.
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INSTRUCTIONS FOR COMPLETING AFCEE REPORT FORMS

The following instructions shall be used in completing the AFCEE report forms for screening
and definitive data. The bold lettering identifies the fields on the AFCEE report form.

Use as many sheets as necessary. Sheets may be duplicated with only those sections necessary to
be completed filled out (i.e., you do not have to duplicate previously reported information from
one sheet to the next). Sequentially number the sheets at the bottom of the page if more than one
sheet is necessary.

tReporting Dilutions* Justification for diluting samples shall be provided in the comments
section on the appropriate form (1-2, 0-2 or W-2). If the result for any analyte is outside the
calibration range (i.e., greater than the highest calibration standard), the sample shall be diluted
appropriately and reanalyzed. Results from the undiluted and diluted sample shall be reported on
the appropriate form (1-2, 0-2 or W-2). The results of the analysis of the diluted sample shall be
reported with the dilution noted on the report form and the MDL and RL adjusted for the
dilution.

ALL INORGANIC ORGANIC AND WET CHEM FORMS

AAB#: Enter the unique AFCEE analytical batch number (see Section 4.4 of the AFCEE
QAPP for a definition of a batch)

Lab Name: Enter the laboratory name (e.g., Garland Labs, Inc.)

Contract #: Enter the Air Force contract number and delivery order number under which the
analytical work is being performed (e.g., F21625-94-D-8005/0001)

Comments: Enter any comments

FORM 1-1

Base/Command: Enter the base name and the Air Force command (e.g., Banks
AFB/SPACECOM)

Prime Contractor: Enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: Enter the unique identifying number given to the field sample (includes
MS. MSD, field duplicate and field blanks)
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FORM I-i (continued)

Lab Sample ID: Enter the unique identifying number given to the sample by the laboratory
that corresponds to the Field Sample ID

FORM 1-2

This form is completed for all environmental samples including the MD and MSD.

AAB#: Enter the unique AFCEE analytical batch number (see Section 4.4 of the
AFCEE QAPP for a definition of a batch)

Field Sample ID: Enter the unique identifying number given to the field sample (includes
MS, MSD, field duplicate and field blanks)

Lab Sample ID: Enter the unique identifying number given to the sample by the laboratory
that corresponds to the Field Sample ID

Matrix: Enter the sample matrix (e.g., water, soil)

% Solids: Enter the % solids

Initial Calibration ID: Enter the unique identifying number given to the initial calibration
event used in the determination of the sample results

Date ReceivedIPrepared/Analyzed: Enter the appropriate dates in the fonnat DD-MMM-YY
(e.g., 3 Jun 96)

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg dry weight)

Analyte: Enter all analyte names in the same order as listed in the tables in QAPP
Section 7.

MDL Enter the laboratory derived method detection limit

ilL: Enter the project AFCEE reporting limit as stated in the QAPP or
approved variance for each analyte

Concentration: Enter the numeric result
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Dilution: Enter the dilution (if applicable) (e.g., 1:5)

Qualifier: Enter the qualifier flag (see QAPP Sections 7 and 8)

FORM 1-3

AAB#: (optional) Enter the unique AFCEE analytical batch number if this
calibration pertains to all the samples from one batch (see Section 4.4 of
the AFCEE QAPP for a definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Initial Calibration: Enter the appropriate date in the format DD-MMM-YY
(e.g., 3 Jun 96)

Initial Calibration ID: Enter the unique identifying number given to the initial calibration
event

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

Analyte: Enter the name of the analytes (use the same name as used in the
tables in Section 7 of the QAPP)

RF1, RF2, RF3: Enter the response factor corresponding to the standard with the
same number

Std 1, Std2, Std3: Enter the concentration of the standard

Enter the correlation coefficient

Enter a "" for all corresponding correlation coefficients that were
not acceptable as per QAPP Section 7

FORtv[ 1-1k (Mercury analyses only

AAB#: (optional) Enter the unique AFCEE analytical batch number if this
calibration pertains to all the samples from one batch (see Section
4.4 of the AFCEE QAPP for a definition of a batch)
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Instrument ID: Enter the instrument identifier (e.g., the serial number or other idenutyttt
number/name)

Date of Initial Calibration: Enter the appropriate date in the format DD-MMM-YY
(e.g., 3 Jun 96)

Initial Calibration ID: Enter the unique identifying number given to this initial
calibration event

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

RF1, RF2, RF3, RF4, RF5: Enter the response factor corresponding to the standard
with the same number

Std 1, Std 2, Std 3, Std 4, Std 5: Enter the concentration of the standard

Enter the correlation coefficient

Enter a "s" for all corresponding correlation coefficients
that were not acceptable as per QAPP Section 7

FORM I-3B (Cyanide analyses onlyl

AAB#: (optional) Enter the unique AFCEE analytical batch
number if this calibration pertains to all the samples from
one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Date of Initial Calibration: Enter the appropriate date in the format DD-MMM-YY
(e.g., 3 Jun 96)

Initial Calibration ID: enter the unique identifying number given to this initial
calibration event

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

RH, RF2, RF3, RF4, RF5, RF6: Enter the response factor corresponding to the standard
with the same number

Std 1, Std 2, Std 3, SM 4, Std 5, Std 6: Enter the concentration of the standard
Enter the correlation coefficient
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Enter a "" for all corresponding correlation coefficients
that were not acceptable as per QAPP Section 7

Expected Enter the expected result (i.e., the concentration of the
calibration material).

Found: Enter the measured result.

Enter the per cent difference between the expected and
found

FORM 1-4

AAB#: (optional) Enter the unique AFCEE analytical batch
number if these calibration events pertain to all the samples
from one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identif'ing number/name)

Initial Calibration ID: Enter the unique identi'ing number given to the initial
calibration event used in the determination of the
calibration verification results

2nd Source ID: Enter the unique identifier for the 2nd source standard such
that the standard could be traced back to its source material
(the same ID number will be found in the run sequence log,
e.g., 2S960603)

CCV #1 ID: Enter the unique identification number for the first CCV
such that the CCV could be traced back to its source
material (the same ID number will be found in the run
sequence log, e.g., CCV960603-l)
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CCV #2 ID: Enter the unique identification number for the second CCV
such that the CCV could beraced back to its source material
(the same ID number will be found in the run sequence log,
e.g., CCV960603-2)

Concentration Units: Enter the appropriate units (i.e , mg/L or mg/kg)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7.

Expected: Enter the expected result (i.e., the concentration of the
calibration material).

Found, Found 1, Found 2: Enter the measured result. Found I corresponds to the first
CCV run, Found 2 corresponds to the second CCV run, etc.

Enter the per cent difference between the expected and
found

Enter a "*" for any %D that was not acceptable as per
QAPP Section 7

FORM 1-5

AAB#: Enter the unique AFCEE analytical batch number for the
method blank (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

Initial Calibration Blank ID: Enter the identification number for the calibration blank
(the same ID number will be found in the run sequence log,
e.g., CB960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the initial
calibration blank results

Method Blank ID: Enter the unique identifying number given to the method
blank (the same ID number will be found in the run
sequence log, e.g., MB960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the method
blank results
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CCB #1 ID: (used for 6010B analysis) enter the identification number
for the first CCB (the same ID number will be found in the
run sequence log, e.g., CCB960603-1)

CCB #2 ID: (used for 60 lOB analysis) enter the identification number
for the second CCB (the same ID number will be found in
the run sequence log, e.g., CCB960603-2)

CCB #3 ID: (used for 6010B analysis) enter the identification number
for the third CCB (the same ID number will be found in the
run sequence log, e.g., CCB960603-3)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7.

Initial Calibration Blank: Enter a numeric result for the calibration blank

Continuing Calibration Blank 1: Enter a numeric result for the first continuing calibration
blank run

Continuing Calibration Blank 2: Enter a numeric result for the second continuing calibration
blank run

Continuing Calibration Blank 3: Enter a numeric result for the third continuing calibration
blank run

Method Blank: Enter a numeric result for the method blank

EL: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Enter a "*" for any calibration or method blank analytes t
hat were not acceptable as per QAPP Section 7
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FORM 1-6

AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)

LCS ID: Enter the unique identification number for the laboratory
control sample such that the LCS could be traced back to its
source material (the same ID number will be found in the
run sequence log e.g., LCS960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the LCS
results

Concentration Units: Enter the appropriate units (i.e., mg/L or mglkg)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7.

Expected: Enter the expected result (i.e., the concentration at which
the analyte was spiked in LCS material)

Found: Enter the measured result of the LSC analytes

Enter the per cent recovery

Control Limits: Enter the control limits required to be met see QAPP
Section 7)

Enter an "i" for any %R that was not acceptable as per
QAPP Section 7

FORM I-i

Concentration Units: Enter the appropriate units (i.e., mgi or mg/kg)

% Solids: Enter the % solids of the parent field sample

Parent Field Sample ID: Enter the field sample ID of the parent sample (the sample
spiked for the MS and MSD)

MS ID: Enter the unique identification number for the matrix spike
such that the MS could be traced back to the source
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material used for spiking (the same ID number will be
found in the run sequence log e.g., MS960603)

MSD ID: Enter the unique identification number for the matrix spike
duplicate such that the MSD could be traced back to the
source material used for spiking (the same ID number will
be found in the run sequence log e.g., MSD960603)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7.

Parent Sample Result: Enter the numeric result of the parent sample. If an analyte
was not detected above the MDL, leave this colunm blank

Spike Added: Enter the amount of spike added to the parent sample

Spiked Sample Result: Enter the numeric result of the MS

Enter the per cent recovery

Duplicate Spiked Sample Result: Enter the numeric result of the MSD

%RPD: Enter the relative per cent difference between the spike
(MS) and spike duplicate (MSD)

Control Limits %R: Enter the control limits required to be met (see QAPP
Section 7)

Control Limits %RPD: Enter the control limits required to be met (see QAPP
Section 7)

Enter the qualifier flag as needed (see QAPP Sections 7 and 8)

FORM 1-8

AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)

Field Sample ID: enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)
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Date Collected: Enter the date the sample was taken in the field in the

format DD-MMM-YY (e.g., 6 Jun 96)

Date Received: Enter the date the sample was received at the laboratory in
the format DD-MMM-YY (e.g., 6 Jun 96)

Date Analyzed: Enter the date the sample was analyzed by the laboratory in
the format DD-MMM-YY (e.g., 6 Jun 96)

Max. Holding Time: Enter the maximum allowable holding time in days (see
QAPP Section 5)

Time Held: Enter the time in days elapsed between the date collected
and the date analyzed

Enter a "*" for any holding times that were greater than the
maximum allowable holding time as per QAPP Section 5

FORM 1-9

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Field Sample ID/Std ID/Blank ID/QC Sample ID Enter the unique identifying number of
each sample (environmental sample,
standard, blank, LCS, MS, MSD, etc.) in
the sequence they were analyzed

Date Analysis Started: Enter the date the sample analysis was started in the format
DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Started: Enter the time the sample analysis was started in 24-hour
format (e.g., 0900, 2130)

Date Analysis Completed: Enter the date the sample analysis was completed in the
format DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Completed: Enter the time the sample analysis was completed in 24-
hour format (e.g., 0900, 2130)

FORM 0-1

Base/Command: Enter the base name and the Air Force command (e.g.,
Banks AFB/SPACECOM)
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Prime Contractor: Enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Lab Sample ID: Enter the unique identifying number given to the sample by
the laboratory that corresponds to the Field Sample ID

FORM 0-2

This form is completed for all environmental samples including the MD and MSD.

AAIJ#: Enter the unique AFCEE analytical batch number (see
section 4.4 of the AFCEE QAPP for a definition of a batch)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Lab Sample ID: Enter the unique identifying number given to the sample by
the laboratory that corresponds to the Field Sample ID

Matrix: Enter the sample matrix (e.g., water, soil)

% Solids: Enter the % solids

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the sample
results

Date Received/Prepared/Analyzed: Enter the appropriate dates in the format DD-MMM-YY
(e.g., 3 Jun 96)
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Concentration Units: Enter the appropriate units (i.e., jig/L or mg/kg dry weight)

Analyte: Eiiter all analyte names in the same order as listed in the
tables in QAPP Section 7.

MDL: Enter the laboratory derived method detection limit

RL: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Concentration: Enter the numeric result

Dilution: Enter the dilution (if applicable) (e.g., 1:5)

Confirm: Enter the numeric result from the confirmation
column/detector

Qualifier: Enter the qualifier flag as needed (see QAPP Section 7)

Surrogate: Enter the name of the surrogate(s) used

Recovery: Enter the per cent recovery of the surrogate

Control Limits: Enter the control limits for the recovery of the surrogate
(see QAPP section 7)

Internal Std: (used for 8260B and 8270C analysis) enter the name of the
internal standard(s) used

FORM 0-3 and 3A

AAB#: (optional) Enter the unique AFCEE analytical batch
number if this calibration pertains to all the samples from
one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or

other identifring number/name)
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Date of Initial Calibration: Enter the appropriate date in the format DD-MMM-YY (e.g., 3
Jun 96)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event

Concentration Units: Enter the appropriate units (i.e., xg/L or mg/kg)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7. (On form 3A, some analyte
names already appear on the form as provided, leave those
analytes in that order.)

RF1, RF2, RF3, RF4, RI'S, RF6, RF7: Enter the response factor corresponding to the standard
with the same number (RF6 and RF7 are used for non-
linear calibrations)

Std 1, Std 2, Std 3, Std 4, Std 5, Std 6, Std 7: Enter the concentration of the standard (Std 6 and
Std 7 are used for non-linear calibrations)

%RSD: Enter the per cent relative standard deviation of the
response factors

Mean %RSD: Enter the mean of the RSDs of all analytes for those
analytes not using a least squares regression or non-linear
calibration

(optional) if least squares regression is used for the
calibration of an analyte, enter the correlation coefficient

COD: (optional) if a non-linear calibration is used for the
calibration of an analyte, enter the coefficient of
determination

Enter a "*" for any calibration that was not acceptable as
per QAPP Section 7 and for any RFs not meeting minimum
requirements for SPCCs and/or CCCs.
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FORM 0-4

AAB# (optional) Enter the unique AFCEE analytical batch
number if this calibration event pertains to all the samples
from one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the second
source calibration verification results

2nd Source ID: Enter the unique identifier for the 2nd source standard such
that the standard could be traced back to its source material
(the same ID number will be found in the run sequence log,
e.g., 2S960603)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7.

Expected: Enter the expected result (i.e., the concentration of the
calibration material).

Found: Enter the measured result.

Enter the per cent difference between the expected (i.e., the
concentration of the second source calibration material) and
measured result

Enter a "*" for any % D that was not acceptable as per
QAPP Section 7

FORM 0-S and 0-5A

AAB#: (optional) Enter the unique AFCEE analytical batch
number if these calibration events pertain to all the samples
from one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)
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Initial Calibration ID: Enter the unique identiQ,'ing number given to the initial
calibration event used in the determination of the
calibration verification results

ICV ID. Enter the unique identification number for the ICy such
that the ICY could be traced back to its source material (the
same ID number will be found in the run sequence log, e.g.,

1CV960603-1)

CCV #1 ID: Enter the unique identification number for the CCV run
after the first 12 hours of operation such that the CCV
could be traced back to its source material (the same ID
number will be found in the run sequence log, e.g.,
CCV960603-1)

CCV #2 ID: Enter the unique identification number for the CCV run
after the second 12 hours of operation such that the CCV
could be traced back to its source material (the same ID
number will be found in the run sequence log, e.g.,
CCY960603-2)

Analyte: Enter all analyte names in the same order as listed in the
tables in QAPP Section 7. (On form O-5A, some analyte
names already appear on the form as provided, leave those
analytes in that order.)

RI': (form O-5A) enter the response factor for the SPCCs only

Enter the per cent difference

% D or % drift: (form 0-5) enter the per cent difference if using RFs or
drift if using CFs

Enter a "*" for any % drift that was not acceptable as per
requirements in QAPP Section 7
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FORM 0-6

AAB#. Enter the unique AFCEE analytical batch number for the
method blank (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Concentration Units: Enter the appropriate units (i.e., .tgIL or mg/kg)

Method Blank ID: Enter the unique identification number for the method
blank (the same ID number will be found in the run
sequence log, e.g., MB960603)

Initial Calibration ID: Enter the unique identif'ing number given to the initial
calibration event used in the determination of the method
blank results

Analyte: Enter the name of the analyte (use the same name as used in
the tables in Section 7 of the QAPP)

Method Blank: Enter a numeric result for the method blank

RL: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Enter a "*" for any method blank analyte result that was not
acceptable as per QAPP Section 7

Surrogate: Enter the name of the surrogate(s) used

Recovery: Enter the per cent recovery of the surrogate

FORM 0-7

Control Limits: Enter the control limits for the recovery of the surrogate
(see QAPP section 7)

Internal Std: (used for 8260B and 8270C analysis) enter the name of the
standard(s) used

Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)
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LCS ID: Enter the unique identification number for the laboratory
control sample such that the LCS could be traced back to
its source material (the same ID number will be found in
the run sequence log, e.g., LCS960603)

Concentration Units: Enter the appropriate units (i.e., jsg/L or mg/kg)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the LCS
results

Analyte: Enter the name of the analyte (use the same name as used in
the tables in Section 7 of the QAPP)

Expected: Enter the expected result of the LCS)

Found: Enter the measured result of the LSC analytes

Enter the per cent recovery

Control Limits: Enter the control limits required to be met (see QAPP
Section 7)

Enter a "*" for any % R that was not acceptable as per
QAPP Section 7

Surrogate: Enter the name of the surrogate(s) used

Recovery: Enter the per cent recovery of the surrogate

Internal Std: (used for 8260B and 8270C analysis) enter the name of the
I internal standard(s) used

FORM 0-8

Concentration Units: Enter the appropriate units (i.e., jig/L or mg/kg)

Parent Field Sample ID: Enter the field sample ID of the parent sample (the sample
spiked for the MS and MSD)
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% Solids: Enter the % solids

MS ID: Enter the unique identification number for the matrix spike
such that the MS could be traced back to the source
material used for spiking (the same ID number will be
found in the run sequence log, e.g., MS960603)

MSD ID: Enter the identification number for the matrix spike
duplicate such that the MSD could be traced back to the
source material used for spiking (the same ID number will
be found in the run sequence log, e.g., MSD960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the MS/MSD
results

Analyte: Enter the name of the analyte (use the same name as used in
the tables in Section 7 of the QAPP)

Parent Sample Result: Enter the result of the parent sample. If an analyte was not
detected above the MDL, leave this column blank.

Spike Added: Enter the amount of spike added to the parent sample

Spiked Sample Result: Enter the numeric result of the MS

Enter the per cent recovery

Duplicate Spiked Sample Result: Enter the numeric result of the MSD

%RPD: Enter the relative per cent difference between the spike
(MS) and spike duplicate (MSD)

Control Limits %R: Enter the control limits required to be met (see QAPP
Section 7)

Control Limits %RPD: Enter the control limits required to be met (see QAPP
Section 7)

Enter the qualifier flag as needed (see QAPP Sections 7)

FORM 0-9
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AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Date Collected: Enter the date the sample was taken in the field in the
format DD-MMM-YY (e.g., 3 Jun 96)

Date Received: Enter the date the sample was received at the laboratory in
the format DD-MMM-YY (e.g., 3 Jun 96)

Date Extracted: Enter the date the sample was extracted by the laboratory in
the format DD-MMM-YY (e.g., 3 Jun 96)

Max. Holding Time E: Enter the maximum allowable holding time in days until
the sample is extracted (if applicable - see QAPP Section 5)

Time Held Ext.: Enter the time in days elapsed between the date collected
and the date extracted (if applicable)

Date Analyzed: Enter the date the sample was analyzed by the laboratory in
the format DD-MIIvIM-YY (e.g., 3 Jun 96)

Max. Holding Time A: Enter the maximum allowable holding time in days until
the sample is analyzed (see QAPP Section 5)

Time Held Anal.: Enter the time in days elapsed between the date collected
and the date analyzed

Enter a "c" for any holding time (Max. Holding Time E, or
Max. Holding Time A, or Time Held Anal.) that was
greater than the maximum holding time that was not
acceptable as per QAPP Section 5
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FORM 0-10

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Field Sample LD/Std ID/Blank ID/QC Sample ID: Enter the unique identifying number of
each sample (environmental sample,
standard, blank, LCS, MS. MSD, etc.) in
the sequence they were analyzed

Date Analysis Started: Enter the date the sample analysis was started in the format
D-MMM-YY (e.g., 3 Jun 96)

Time Analysis Started: Enter the time the sample analysis was started in 24-hour
format (e.g., 0900, 2130)

Date Analysis Completed: Enter the date the sample analysis was completed in the
format DD-MMM-YY (e.g., 3 Jun 96)

Time Analysis Completed: Enter the time the sample analysis was completed in 24-
hour format (e.g., 0900, 2130)

FORM 0-li

Instrument ID; Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Compound: Enter BFB or DFTPP as appropriate

Injection Date/Time: Enter the date (in the format DD-MMM-YY) and time (in
24-hour format) of the performance check

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the MS/MSD
results

Mass: Enter the mass of the ion used for tuning (see QAPP
Section 7)
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Ion Abundance Criteria: Enter the criteria for the specific mass (see QAPP Section 7)

% Relative Abundance: Enter the per cent relative abundance as the result of the tune

Enter a "" for any % relative abundance results that was
not acceptable as per QAPP Section 7

FORM W-1

Base/Command: Enter the base name and the Air Force command (e.g.,
Banks AFB/SPACECOM)

Prime Contractor: Enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Lab Sample ID: Enter the unique identifying number given to the sample by
the laboratory that corresponds to the Field Sample ID

FORM W-2

This form is completed for all environmental samples including the MD and MSD.

AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Lab Sample ID: Enter the unique identifying number given to the sample by
the laboratory that corresponds to the Field Sample ID

Matrix: Enter the sample matrix (e.g., water, soil)

% Solids: Enter the % solids
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Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the sample
results

Date Received/Prepared/Analyzed: Enter the appropriate dates in the format DD-MMM-YY
(e.g., 3Jun96)

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg dry weight)

Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)

MDL: Enter the laboratory derived method detection limit

RI: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Concentration: Enter the numeric result

Dilution: Enter the dilution (if applicable) (e.g., 1:5)

Qualifier: Enter the qualifier flag (see QAPP Sections 7 and 8)

FORM W-3

AAB#: (optional) Enter the unique AFCEE analytical batch
number if this calibration pertains to all the samples from
one batch (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Date of Initial Calibration: Enter the appropriate date in the format DD-MMM-YY
(e.g., 3 Jun 96)

Initial Calibration ID: Enter the unique identifying number given to this initial
calibration event
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Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)

RF1, RF2, RF3: Enter the response factor corresponding to the standard
with the same number

Std 1, Std2, Std3: Enter the concentration of the standard

Enter the correlation coefficient

Enter a "*" for any correlation coefficients that were not
acceptable as per QAPP Section 7

FORM W-4

AAB#: (optional) Enter the unique AFCEE analytical batch
number if these calibration events pertain to all the samples
from one batch (see Section 4.4 of the AFCEE QAPP for a
efinition of a batch)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the
calibration verification results

2nd Source ID: Enter the unique identifier for the 2nd source standard such
that the standard could be traced back to its source material
(the same ID number will be found in the run sequence log,
e.g., 2S960603)

ICY ID: Enter the unique identification number for the ICV such
that the ICY could be traced back to its source material
(the same ID number will be found in the run sequence log,
e.g., 1CV960603)

CCV #1 ID: Enter the unique identification number for the first CCV
such that the CCV could be traced back to its source
material (the same ID number will be found in the run
sequence log, e.g., CCV960603-. 1)

CCV #2 ID: Enter the unique identiflèation number for the second CCV
such that the CCV could be traced back to its source
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material (the same ID number will be found in the run
sequence log, e.g., CCV960603-2)

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)

Expected: Enter the expected result (i.e., the concentration of the
calibration material)

Found, Found 1, Found 2: Enter the measured result. Found 1 corresponds to the first
CCV run, Found 2 corresponds to the second CCV run, etc.

Enter the per cent difference between the expected and
found

Enter a "*" for any %D that was not acceptable as per
QAPP Section 7

FORM W-5

AAB#: Enter the unique AFCEE analytical batch number for the
method blank (see Section 4.4 of the AFCEE QAPP for a
definition of a batch)

Concentration Units Enter the appropriate units (i.e., mgi or mg/kg)

Calibration Blank ID: Enter the identification number for the calibration blank
(the same ID number will be found in the run sequence
log, e.g., CB960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the
calibration blank results

Method Blank ID: Enter the identification number for the method blanic (the
same ID number will be found in the run sequence log, e.g.,
MB960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the method
blank results

Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)
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Calibration Blank: Enter a numeric result for the calibration blank

Method Blank: Enter a numeric result for the method blank

RL: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Enter a "*" for any calibration or method blank analyte that
was not acceptable as per QAPP Section 7

FORM W-6

AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AECEE QAPP for a definition of a
batch)

LCS ID: Enter the unique identification number for the laboratory
control sample such that the LCS could be traced back to its
source material (the same ID number will be found in The
run sequence log e.g., LCS960603)

Initial Calibration ID: Enter the unique identifying number given to the initial
calibration event used in the determination of the LCS
results

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)

Expected: Enter the expected result (i.e., the concentration at which
the analyte was spiked in LCS material)
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Found: Enter the measured result of the LCS analyte

Enter the per cent recovery

Control Limits: Enter the control limits required to be met (see QAPP
Section 7)

Enter a "p" for any %R that was not acceptable as per
QAPP Section 7

FORM W-7

% Solids: Enter the % solids

Parent Field Sample ID: Enter the field sample ID of the parent sample (the samples
Spiked for the MS and MSD)

MS ID: Enter the unique identification number for the matrix spike
such that the MS could be traced back to the source
material used for spiking (the same ID number will be
found in the run sequence log e.g., MS960603)

MSD ID: Enter the unique identification number for the matrix spike
duplicate such that the MSD could be traced back to the
source material used for spiking (the same ID number will
be found in the run sequence log e.g., MSD960603)

Concentration Units: Enter the appropriate units (i.e., mg/L or mg/kg)

Analyte: Enter the name of the analytes (use the same name as used
in the tables in Section 7 of the QAPP)

Parent Sample Result; Enter the numeric result of the parent sample. If an analyte
was not detected above the MDL, leave this column blank

Spike Added: Enter the amount of spike added to the parent sample

Spiked Sample Result: Enter the numeric result of the MS

Enter the per cent recovery

Duplicate Spiked Sample Result: Enter the numeric result of the MSD
%RPD: Enter the relative per cent difference between the spike

(MS) and spike duplicate (MSD)
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Control Limits %R: Enter the control limits required to be met (see QAPP
Section 7)

Control Limits %RPD: Enter the control limits required to be met (see QAPP
Section 7)

Enter the qualifier flag as needed (see QAPP Sections 7 and 8)

FORM W-8

AAB#: Enter the unique AFCEE analytical batch number (see
Section 4.4 of the AFCEE QAPP for a definition of a
batch)

Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Date Collected: Enter the date the sample was taken in the field in the
format DD-MMM-YY (e.g., 6 Jun 96)

Date Received: Enter the date the sample was received at the laboratory in
the format DD-MMM-YY (e.g., 6 Jun 96)

Date Analyzed: Enter the date the sample was analyzed by the laboratory in
the format DD-MMM-YY (e.g., 6 Jun 96)

Max. Holding Time: Enter the maximum allowable holding time in days (see
QAPP Section 5)

Time Held: Enter the time in days elapsed between the date collected
and the date analyzed

FORM W-8 (continued)

Enter a "" for any holding time that was greater than the
maximum allowable holding time as per QAPP Section 5

FORM W-9

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Field Sample ID/Std ID/Blank ID/QC Sample ID: Enter the unique identifying number of
each sample (environmental sample,
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• . standard, blank, LCS, MS. MSD, etc.) in
the sequence they were analyzed

Date Analysis Started: Enter the date the sample analysis was started in the format
DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Started: Enter the time the sample analysis was started in 24-hour
format (e.g., 0900, 2130)

Date Analysis Completed: Enter the date the sample analysis was completed in the
format DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Completed: Enter the time the sample analysis was completed in 24-
hour format (e.g., 0900, 2130)

FORM S-l

Base/Command: Enter the base name and the Air Force command (e.g.,
Banks AFB/SPACECOM)

Prime Contractor: Enter the name of the prime contractor (e.g., RDS, Itic)

Field Sample ID: Enter the unique identiing number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Signature: Signature of person completing data package

Name: Name of person completing data package

Date: Enter the date the in the format DD-MMM-YY (e.g., 6 Jun 96)
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FORM S-I (continued)

Title: Title of person completing data package

FORM S-2

Field Sample ID: Enter the unique identiing number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Matrix: Enter the sample matrix (e.g., water, soil)

Date Analyzed: Enter the appropriate dates in the format DD-MMM-YY
(e.g., 3 Jun 96)

Units: Enter the appropriate units (e.g., jig/L, mg/kg, degrees C)

Analyte/Test: Enter the name of the analyte or test performed (e.g., pH)

MDL: Enter the method detection limit if applicable

RL: Enter the project AFCEE reporting limit as stated in the
QAPP or approved variance for each analyte

Result: Enter the result

Qualifier: Enter the qualifier needed (see QAPP Sections 7 and 8)

FORM S-3

Units: Enter the appropriate units (e.g., .xgJL, mg/kg, degrees C)

Analyte/Test: Enter the name of the analyte or test performed (e.g., pH)

Sample Result: Enter the result of the sample

Duplicate Sample Result: Enter the result of the duplicate sample

%D or %RPD: Enter the per cent or difference relative per cent difference
between the sample and duplicate as appropriate

Acceptance Criteria: Enter the acceptance criteria required to be met (see QAPP
Section 6)
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Enter a "p" for any % D or % RPD that was not acceptable
as per QAPP Section 6

DL FORM

Matrix: Enter the sample matrix (e.g., water, soil)

Analysis Date: Enter the date (or inclusive dates if performed over a period
of days) the MDL was performed in the format DD-MMM-
YY (e.g., 6 Jun 96)

Instrument ID: Enter the instrument identifier (e.g., the serial number or
other identifying number/name)

Analyte: Enter the name of the analyte (use the same name as used in
the tables in Section 7 of the QAPP)

Amt. Spiked: Enter the amount of spike added to the matrix

Replicate 1,2,3,4,5,6,7: Enter the result of the replicate

Std. Des'.: Enter the standard deviation of the seven replicates

MDL: Enter the calculated MDL

CHAIN OF CUSTODY FORM

COC#: Enter a unique number for each chain of custody form

Ship to: Enter the laboratory name and address

Carrier: Enter the name of the transporter (e.g., FedEx) or
handcarried

Airbill#: Enter the airbill number or transporter tracking number (if
applicable)

Project Name: Enter the project name (e.g., Banks AFB RI/FS)

Sampler Name: Enter the name of the person collecting the samples

Sampler Signature: Signature of the person collecting the samples

Send Results to: Enter the name and address of the prime contractor
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Field Sample ID: Enter the unique identifying number given to the field
sample (includes MS, MSD, field duplicate and field
blanks)

Date: Enter the year and date the sample was collected in the
format M/D (e.g., 6/3)

Time: Enter the time the sample was collected in 24-hour format
(e.g., 0900)

Matrix: Enter the sample matrix (e.g., water, soil)

Pres: Enter the preservative used (e.g., HNO3) or "none"

Filtered/Unfit.: Enter "F" if the sample was filtered or "U" if the sample
was not filtered

# of Containers: Enter the number of containers (i.e., jars, bottles) associated
with the sample

MSIMSD: Enter "X" if the sample is designated the MD/MSD

Analyses Requested: Enter the method name of the analysis requested (e.g.,
SW6O lOB)

Comments: Enter comments

Sample Condition Upon Receipt at Laboratory: Enter any problems with the condition of any
sample(s)

Cooler Temperature: Enter the internal temperature of the cooler, upon opening,
in degrees C

Special Instructions/Comments: Enter any special instructions or comments

Released by: (SIG): Enter the signature of the person releasing custody of the
samples

Company Name: Enter the company name employing the person
releasing/receiving custody

Received by: (SIG): Enter the signature of the person receiving custody of the
samples
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Date: Enter the date in the format M/D/YY (e.g., 6/3/96) when
the samples were releasedlreceived

Time: Enter the time in 24-hour format (e.g., 0900) when the
samples were released/received
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AFCEE
INORGANIC ANALYSES DATA PACKAGE

Analytical Method. AAB #:

Lab Name. __________________________ Contract #

Base/Command: ____________________ Prime Contractor ____________

Field Sample ID Lab Sample ID

Comments:

I certify this data package is in compliance with the terms and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: ______________________________ Name ____________________________________

Date: _________________________________ Title: _______________________________________

AFCEE FORM I-I
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INORGANIC ANALYSES DATA SHEET 2
RESULTS

21! 303

Analytical Method

Lab Name:

Preparatory Method:

Contract #:

AAB #

Field Sample ID: Lab Sample ID: Matrix:

% Solids. Initial Calibration ID.

Date Received: Date Prepared: Date Analyzed:

Concentration Units (mg/L or mg/kg dry weight)

Comments:

AFCEE FORM 1-2 Page— of_____
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AFCEE
INORGANIC ANALYSES DATA SHEET 3

INITIAL MULTIPOINT CALIBRATION

Analytical Method:

Lab Name:

AAB #

Contract #:

Date of Initial Calibration: Initial Calibration ID:

Instrument ID. Concentration Units (rng/L or mg/kg):

Analyte StdI RFI Std2 RF2 Std3 RF3 rQ

Final Quality Assurance Project Plan - Remedial Actions/Investigations at Multiple Sites
Richards-Gebaur Air Force Base, Missouri

r = correlation coefficient

Comments:

AFCEE FORM 1-3

Page 8-44

Project Number UEBL 930014
November 1999



Analytical Method

Lab Name:

AFCEE
INORGANIC ANALYSES DATA SHEET 3

MERCURY INITIAL MULTIPOINT CALIBRATION

______ AAB # _________________

Contract 4'

Instrument ID: Date of Initial Calibration:

Initial Calibration ID: Concentration Units (mgIL or mg/kg): __________

AFCEE FORM 1-3A
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AFCEE
INORGANIC ANALYSES DATA SHEET 3

CYANIDE INITIAL MULTIPOINT CALIBRATION

Analytical Method.

Lab Name

AAB #.

Contract #.

Instrument ID Date of Initial Calibration.

Initial Calibration ID: Concentration Units (mg/L or mg/kg): ____________

Analyte Std RF
I 1

Std
2

ftP
2

Std
3

RF
3

Std
4

RF
4

Std
5

RF Std RF r Q
5 6 6

Cyanide
r = correlation coefficient

QExpected Found %D

High Distilled Standard
Low Distilled Standard

Comments:

Final Quality Assurance Project Plan Remedial Actions/Investigations at Multiple Sites
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Lab Name:

AFCEE
iNORGANIC ANALYSES DATA SHEET 4

CALIBRATION.VERIFICATION

____ AAB #: ______________

Contract #:

Instrument ID: Initial Calibration ID:

2nd Source ID:

CCV #1 ID:

Concentration Units (nig/L or mg/kg):

ICV ID:

CCV #2 ID

2nd Source Calibration Initial Calibration Continuing Calibration Verification

Anatyte Verification —
Expected Found %D

Verification —
Expected Found %D

Q

Expected Found %D Found %D
1 2

— — — - -
Comments'

Final Quality Assurance Project Plan - Remedial Actions/Investigations at Multiple Sites
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AFCEE FORM 1-4 Page of
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AFCEE
INORGANIC ANALYSES DATA SHEET 5

BLANKS

Analytical Method:

Lab Name.

AAB #-

Contract #:

Concentration Units (mgIL or mg/kg): ______________

Initial Calibration Blank ID:

CCB#1 ID: CCB #2 ID:

Initial Calibration ID:

CCB #3 ID:

Method Blank ID:

Comments:

Initial Calibration ID:

AFCEE FORM 1-5 Page of
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Analyte Calibration Method RL Q
Blank Blank

1 2 3



Analytical Method

AFCEE
INORGANIC ANALYSES DATA SHEET 6

LABORATORY CONTROL SAMPLE

AAB #: _____________

Contract #

LCS ID.

Concentration Units (mg/L or mg/kg): _______________

Comments:

Initial Calibration ID.

AFCEE FORM 1-6

Final Quality Assurance Pro)ect Plan - Remedial Actions/Investigations at Mulnpe Sites
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Lab Name

Analyte Expected Found %R Control Limits Q
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Analytical Method:

AFCEE
INORGANIC ANALYSES DATA SHEET 7

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

Lab Name. Contract #:

Concentration Units (mgIL or mg/kg): ______________

Parent Field Sample ID: ________________ MS ID: —

% Solids

MSD ID:

AFCEE FORM 1-7
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Parent Spiked Duplicate Control Control

Analyte Sample Spike Sample %R Spiked %R %RPD Limits Limits Q
Result Added Result Sample %R %RPD

Result

Comments:



Analytical Method.

Lab Name: -

Comments:

AFCEE
INORGANiC ANALYSES DATA SHEET 8

HOLDING TIMES

AAB #. _____________

Contract #:

AFCEE FORM 1-8
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Max Time Q
Field Sample ID Date Collected Date Received Date Analyzed Holding

Time
(days)

Held

(days)
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Analytical Method.

Lab Name:

AFCEE
INORGANIC ANALYSES DATA SHEET 9

INSTRUMENT ANALYSIS SEQUENCE LOG

Instrument ID #:

Comments.

AFCEE FORM 1-9 Page — of____
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Contract #

Field Sample ID/Std ID! Date Analysts Time Analysis Date Analysis Time Analysis

Blank ID/QC Sample ID Started Started Completed Completed
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AFCEE
ORGANIC ANALYSES DATA PACKAGE

Analytical Method ________________ AAB #. _________________

Lab Name: ____________________________ Contract U: _________________________

Base/Command ____________________ Prime Contractor: ________________________________________

Field Sample ID Lab Sample ID

Comments:

I certify this data package is in compliance with the terms and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above Release of the data contained in this hardcopy data package
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the

Manager's designee, as verified by the following signature.

Signature: ______________________________ Name: ____________________________________

Date ____________________________________ Title: __________________________________________

AFCEE FORM 0-1
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AFCEE

ORGANIC ANALYSES DATA SHEET 2
RESULTS

Analytical Method: ________________ Preparatory Method: _______________ AAB # —

Lab Name. _____________________________ Contract #: _________________________

Field Sample ID. ____________________ Lab Sample ID. ____________________ Matrix:

% Solids: ___________ Initial Calibration ID: __________________

Date Received: ________________ Date Prepared _________________ Date Analyzed:

Concentration Units (ug/L or mg/kg dry weight): ________________

Analyte MDL RL Concentration Dilution Confirm Qualifier

Surrogate Recovery Control Limits Qualifier

Internal Std Qualifier

Comments

AFCEE FORM 0-2 Page of____
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Analytical Method:

Lab Name.

AFCEE
ORGANIC ANALYSES DATA SHEET 3A

ThITIAL MULTIPOINT CALIBRATION-GC/MS ANALYSIS

Instrument ID: Date of Initial Calibration:

Initial Calibration ID: Concentration Units (ug/L or mg/kg).

Analyte Std
1

RF
1

Std
2

RF
2

Std
3

RF
3

Std
4

RF
4

Std
5

RF
5

Std
6

RF
6

Std
7

RF
7

Chioromethane *
I,l-DCA *
Bromoform *
Chlorobenzene *

I,1,2,2-TCA *

1,1-DCE#
Chloroform #
I ,2-DCP #
Toluene #
Ethylbenzene #
Vinyl chloride #

* SPCCs # CCCs

Comments:

AFCEE FORM O-3A Page — of____
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Contract #:
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AFCEE
ORGANIC ANALYSES DATA SHEET 3A

INITIAL MULTIPOINT CALIBRATION-CC/MS ANALYSIS

Analytical Method: __________________ AAB #: ________________________

Lab Name: _______________________________ Contract #: _______________________

Instrument ID: _______________________ Date of Initial Calibration: ___________

Initial Calibration ID: ____________________ Concentration Units (ug/L or mg/kg):

Analyte %
RSD

mean
%RSD

r COD Q

Chioromethane *
I,l-DCA *
Brornoform *
Chlorobenzene *
I,I,2,2-TCA *
l,l-DCE #
Chloroform U
I,2-DCP #
Toluene #
Ethylbenzene #
Vinyl chloride #

* SPCCs # CCCs

Comments.

AFCEE FORM O-3A Page of____
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Analytical Method:

Lab Name:

AFCEE
ORGANIC ANALYSES DATA SHEET 3

INITIAL MULTIPOINT CALIBRATION-GC/MS ANALYSiS

Instrument ID. Date of Initial Calibration:

Initial Calibration ID: Concentration Units (ug/L or mg/kg).

AFCEE FORM 0-3 Page of____
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AAB #•

Contract #:

Comments
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AFCEE
ORGANIC ANALYSES DATA SHEET 3

INITIAL MULTIPOINT CALIBRATION-GC/MS ANALYSIS

Analytical Method:

Lab Name:

AAB #:

Contract #:

Instrument ID: Date of Initial Calibration:

Initial Calibration ID: Concentration Units (ugIL or mg/kg):

Analyte %
RSD

mean
%RSD

r COD Q

Comments:

AFCEE FORM 0-3 Page of_____

Final Quality Assurance Project Plan - Remedial Actions/Investigations at Multiple Sites
Richards-Gebaur Air Force Base, Missoun

Page 8-58

Project Number UEBL 930014
November 1999



Analyncal Method'

Lab Name.

AFCEE
ORGANIC ANALYSES DATA SHEET 4

SECOND SOURCE CALIBRATION VERIFICATION

_______ AAB Th ________________

Contract #:

Instrument ID: Initial Calibration ID:

2nd Source ID

Comments

AFCEE FORM 0-4 Page — of____
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AFCEE
ORGANIC ANALYSES DATA SHEET SA

CALIBRATION VERIFICATION-GCIMS ANALYSIS

Analytical Method ____________________ AAB #. _____________

Lab Name: _______________________________ Contract It. __________

Instrument ID: Initial Calibration ID: -

ICy ID: CCV #1 lD: CCV #2 ID.

Analyte

ICy CCV#I CCV#2
RE %D RE %D RE %D Q

Chioromethane *
l,1-DCA *
Bromoform *
Chlorobenzene *
l,1,2,2-TCA *
1,1-DeE It
Chloroform It
1,2-DCP It
Toluene #
Ethylbenzene #
Vinyl chloride #

SPCCS It CCCs

Comments:

AFCEE FORM O-SA Page— of
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Analytical Method.

Lab Name:

AFCEE
ORGANIC ANALYSES DATA SHEET 5

CALIBRATION VERIFICATION

AAB #: _____________

Contract II:

Instrument ID:

ICV ID:

Comments:

CCV #1 ID

Initial Calibration ID: -

CCV #2 ID:

AFCEE FORM 0-S Page of____
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Analyte
ICV

%D or % drIft
CCV#I

%D or % drift
CCV#2

%D or % drift Q
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Analytical Method.

Lab Name:

AFCEE
ORGANIC ANALYSES DATA SHEET 6

BLANK

AAB # ____________

Contract #:

Concentration Units (ug/L or mg/kg) Method Blank ID:

Initial Calibration ID.

Analyte Method Blank RL Q

Surrogate Recovery Control Limits Qualifier

Comments:

Internal Std Qualifier

AFCEE FORM 0-6 Page — of____
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AFCEE
ORGANIC ANALYSES DATA SHEET 7

LABORATORY CONTROLSAMPLE

AAB #:

Contract #:

211 323

LCS ID:

Concentration Units (ugIL or mg/kg):

Initial Calibration ID:

Analyte Expected Found %R Control Limits Q

Surrogate Recovery

I

Internal Std

Control Limits

Qualifier

Qualifier

Comments:

AFCEE FORM 0-7 Page— of____
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Analytical Method:

AFCEE
ORGANIC ANALYSES DATA SHEET 8

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

Lab Name: Contract#.

Concentration Units (ugIL or mg/kg): % Solids:

Parent Field Sample ID: MS ID: MSD ID:

Parent Spiked Duplicate
Analyte Sample

Result
Spike
Added

Sample
Result

%R Spiked
Sample
Result

%R %RPD Control
Limits

%R

Control
Limits
%RPD

Q

Comments:
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Analytical Method

Lab Name:

AFCEE
ORGANIC ANALYSES DATA SHEET 9

HOLDING TIMES

AAB il: ____________

Contract #:

AFCEE FORM 0-9 Page of____
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Comments:
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Analytical Method.

Lab Name:

AFCEE
ORGANIC ANALYSES DATA SHEET 10

INSTRUMENT ANALYSIS SEQUENCE LOG

Contract #:

Instrument ID #:

Field Sample ID/Std ID! Date Analysis Time Analysis Date Analysis Time Analysis
Blank IDIQC Sample ID Started Started Completed Completed

Comments:

AFCEE FORM 0-10 Page of_____

Final Quality Assurance Project Plan - Remedial Actions/investigations at Multiple Sites
Richards-Gebaur Air Force Base. Missouri

Page 8-66

Project Number UEBL 930014
November 1999



AFCEE
ORGANIC ANALYSES DATA SHEET
INSTRUMENT PERFORMANCE CHECK

(SF8 or DFTPP)

211 327

Analytical Method.

Lab Name: Contract #'

Instrument D' Compound. ________ Injection Date/Time:

Initial CaLibration ID:

Mass Ion Abundance Criteria % Relative Abundance Q

AFCEE FORM 0-11 Page of____
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AFCEE
WET CHEM ANALYSES DATA PACKAGE

Analytical Method: _________________ AAB #. _______________

Lab Name: ____________________________ Contract #. _____________

Base/Command __________________ Prime Contractor: _______

Field Sample ID Lab Sample ID

Comments:

I certit' this data package is in compliance with the terms and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature' ______________________________ Name: ____________________________________

Date: _________________________________ Title: _______________________________________

AFCEE FORM W-1

Final Quality Assurance Project Plan - Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
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AFCEE
WET CHEFvI ANALYSS DATA SHEET 2

RESULTS

211 32q

Analytical Method _______________ AAB #. —

LabName: Contract #:

Field Sample ID __________________ Lab Sample ID: —

% Solids. ___________ Initial Calibration ID: _________

Date Received: __________________ Date Prepared:

Concentration Units (mgfL or mg/kg dry weight):

Date Analyzed

Matrix:

AFCEE FORM W-2 Page — of____
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AFCEE
WET CHEM ANALYSES DATA SHEET 3
INITIAL MULTIPOINT CALIBRATION

Analytical Method:

Lab Name:

AAB #:

Contract #:

Instrument ID: Date of Initial Calibration:

Initial Calibration ID: Concentration Units (mgfL or mg/kg):

Page 8-70

Analyte Std I RFI Std2 RF2 Std3 RF3 r Q

r = correlation coefficient
Comments:

AFCEE FORM W-3
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Analyticat Method.

Lab Name.

AFCEE
WET CHEM ANALYSES DATA SHEET 4

CALIBRATION VERIFICATION

____ AAB #: _____________

Contract #:

Instrument ID Initial Calibration LID:

2nd Source ID:

Comments:

CCV #1 ID:

AFCEE FORM W-4

CCV #2 ID

Final Quality Assurance Project Plan - Remedial Actions/investigations at Multiple Sites
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2nd Source Calibration Continuing Calibration Verification

Analyte Q
Expected Found %D Expected Found I %D Found 2 %D
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AFCEE
WET CHEM ANALYSES DATA SHEET 5

BLANKS

Analytical Method: __________________ AAB #: _________

Lab Name: _______________________________ Contract #: _______

Concentration Units (mg/L or mg/kg):________________

Calibration Blank ID: ________________ Initial Calibration ID:

Method Blank ID: Initial Calibration ID:

Analyte

Calibration
Blank

Method Blank
RL Q

Comments:

AFCEE FORM W-5
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Analytical Method.

Lab Name.

AFCEE
WET CHEM ANALYSES DATA SHEET 6

LABORATORY CONTROL SAMPLE

AAB if: _____________

Contract if.

LCS ID:

Concentration Unsts (mg/L or mg/kg):

Comments:

Initial Calibration ID:

AFCEE FORM W-6

Final Quality Assurance Project Plan - Remedial Actions/Investigations at Multiple Sites
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AFCEE

WETCHEM ANALYSES DATA SHEET 7
MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLE RECOVERY

Analytical Method.

Lab Name:

% Solids: Initial Calibration ID

AAB /L

Contract #:

Parent Field Sample ID: MS ID: MSD ID:

Concentration Units (mgfL or mg/kg):

Parent Spiked Duplicate Control Control

Analyte Sample Spike Sample %R Spiked %R %RPD Limits Limits Q
Result Added Result Sample %R %RPD

Result

Comments:

AFCEE FORM W-7

Final Quality Asurance Project Plan - Remedial Actions/Investigations at Multiple Sites
Richards-Gebaur Air Force Base, Missouri

Page 8-74

Project Number UEBL 930014
November 1999



Analytical Method:

Lab Name.

AFCEE
WET CHEM ANALYSES DATA SHEET 8

HOLDING TIMES

Max. Time
Field Sample ID Date Collected Date Received Date Analyzed Holding

Time
(days)

Held

(days)
Q

Comments:

AFCEE FORM W-8
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AAB #:

Contract #:
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Analytical Method

Lab Name:

AFCEE
WET CHEM ANALYSES DATA SHEET 9

INSTRUMENT ANALYSIS SEQUENCE LOG

Contract if:

Instrument ID if:

Comments:

AFCEE FORM W-9 Page_of____
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Field Sample ID/Std ID/ Date Analysis Time Analysis Date Analysis Time Analysis
Blank ID/QC Sample ID Started Started Completed Completed
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AFCEE
SCREENING DATA PACKAGE

Analytical Method: ___________________ Contract #. ___________________________

Base/Command. __________________ Prime Contractor _____________________________________

Field Sample ID

Comments:

Signature: ______________________________ Name: ___________________________________

Date: ______________________________ Title: ___________________________________

AFCEE FORM S-I
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Analytical Method:

AFCEE
SCREENING DATA SHEET 2

RESULTS

Contract #:

Matrix: Date Analyzed:

Field Sample ID:

Concentration Units (ug/L, mg/kg dry weight or °C).

Analyte/Test MDL RL Result Qualifier

Comments:

AFCEE FORM S-2 Page— of____
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Analytical Method:

Units.

Comments:

AFCEE
SCREENING DATA SHEET 3

FIELD DUPLICATES

Contract #

211 339

AFCEE FORM 5-3 Page —of_____

Final Quality Assurance Project Plan - Remedial Acoons/Investiganons at Multiple Sites
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Analyte/Test Sample
Result

Duplicate
Sample Result

%D or
%RPD

Acceptance
Criteria Q
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MDL STUDY REPORT FORM

Lab Name Analytical Method Matrix:

Analysis Date: Instrument ID

Concentration Units (mg/L or mg/kg).

Analyte Amt.
Replicate

Std. MDL1 2 3 4 5 6 7

Spiked Dev

MDL FORM Method Page of
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9.0 SYSTEMS AND PERFORMANCE AUDITS, PERFORMANCE EVALUATION
PROGRAMS, MAGNETIC TAPE AUDITS, AND TRAINING

Technical systems and performance audits shall be performed as independent assessments of
sample collection and analysis procedures. Audit results will be used to evaluate the ability of an
analytical contractor to (1) produce data that fulfill the objectives established for the program, (2)
comply with the QC criteria, and (3) identify any areas requiring corrective action. The systems
audit is a qualitative review of the overall sampling or measurement system, while the
performance audit is a quantitative assessment of a measurement system. Audit guidance can be
found in the HQ AFCEE Technical Services Quality Assurance Program, current version. Full
data validation is also a quantitative check of the analytical process, where all documentation and
calculations are evaluated and verified. Data validation is discussed in Section 8.

9.1 PROJECT AUDITS

9.1.1 State/Federal Project Audits

Audits by various state and federal agencies are commonly conducted for the laboratories that
will analyze project samples. Audit reports from these agencies shall be reviewed by the prime
contractor to determine whether data produced by the analytical contractor shall fulfill the
objectives of the program.

Audit findings shall be transmitted form the laboratory to the prime contractor and to AFCEE.
The prime contractor shall review the audit findings and provide a written report to AFCEE.
This report shall include the recommended corrective actions or procedures to correct the
deficiencies identified during the state/federal audits(s). The audit results and discussion shall be
incorporated into the QA report for each sampling effort.

9.1.2 Technical Systems Audits

A technical systems audit is an on-site, qualitative review of the sampling or analytical system to
ensure that the activity is being performed in compliance with the Sampling and Analysis Plan
(SAP) specifications. Sampling and field procedures, and the analytical laboratories shall be
audited by the prime contractor at the beginning of the project. In addition, a laboratory systems
audit may be performed by AFCEE if previous audit reports indicate corrective actions are
outstanding, a recent audit has not been conducted, or quality concerns have arisen based upon
the use of that laboratory for other projects. The laboratory systems audit results will be used to
assess the prime contractor's oversight and to review laboratory operation and ensure the
technical procedures and documentation are in place and operating to provide data that fulfill the
project objectives and to ensure outstanding corrective actions have been addressed.

Critical items for a laboratory or field systems audit include: (1) sample custody procedures, (2)
calibration procedures and documentation, (3) completeness of data forms, notebooks, and other
reporting requirements, (4) data review and validation procedures, (5) data storage, filing, and
Final Quality Assurance Project PlanS Remedial Actionsflnvestigations at Multiple Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999
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record keeping procedures, (6) QC procedures, tolerances, and documentation, (7) operating
conditions of facilities and equipment, (8) documentation of training and maintenance activities,
(9) systems and operations overview, and (10) security of laboratory automated systems.

Critical items for a sampling systems audit include: (1) calibration procedures and
documentation for field equipment, (2) documentation in field logbooks and sampling data
sheets, (3) organization and minimization of potential contamination sources while in the field,
(4) proper sample collection, storage, and transportation procedures, and (5) compliance with
established COC and transfer procedures.

After each on-site audit, a debriefing session will be held for all participants to discuss the
preliminary audit results. The auditor will then complete the audit evaluation and submit an
audit report including observations of the deficiencies and the necessary recommendations for
corrective actions to the prime contractor. Compliance with the specifications presented in the
SAP will be noted and noncompliance or deviations shall be addressed in writing by the prime
contractor to AFCBE with corrective actions and a time frame for implementation of the
corrective actions. Follow-up audits will be performed prior to completion of the project to
ensure corrective actions have been taken.

9.1.3 Project-Specific Performance Evaluation Audits

Performance audits quantitatively assess the data produced by a measurement system. A
performance audit involves submitting project-specific performance evaluation (PB) samples for
analysis for each analytical method used in the project. The prime contractor shall submit project
specific PB samples once per quarter per project. The project-specific PB samples are selected to
reflect the expected range of concentrations for the sampling program. The performance audit
answers questions about whether the measurement system is operating within control limits and
whether the data produced meet the analytical QA specifications.

The project-specific PB samples are made to look as similar to field samples as possible and are
submitted as part of a field sample shipment so that the laboratory is unable to distinguish
between them and project samples. This approach ensures unbiased sample analysis and
reporting by the laboratory.

The critical elements for review of PB results include: (1) correct identification and quantitation
of the PB sample analytes, (2) accurate and complete reporting of the results, and (3)
measurement system operation within established control limits for precision and accuracy.

The concentrations reported for the PB samples shall be compared to the known or expected
concentrations spiked in the samples. The percent recovery shall be calculated and the results
assessed according to the accuracy criteria for the LCS presented in Section 7. If the accuracy
criteria are not met, the cause of the discrepancy shall be investigated and a second PB sample
shall be submitted. The prime contractor shall noti& the project staff, AFCEE, and agencies of
the situation at the earliest possible time and the prime contractor shall keep AFCEB up to date
regarding corrective actions and subsequent PB sample results.

Final Quality Assurance Project Plan Remedial Actions/investigations at Multiple Sites Project Number UBHL 930014
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9.1.4 Magnetic Tape Audits

Magnetic tape audits involve the examination of the electronic media used by the analytical
laboratory and by the prime contractor to collect, analyze, report, and store data. These audits
are used to assess the authenticity of the data generated, and assess the implementation of good
automated laboratory practices. AFCBE may perform magnetic tape audits of the laboratories or
of the prime contractors when warranted by project PE results, on-site audit results, or by other
state/federal investigations.

9.1.5 Performance Evaluation Sample Programs

All laboratories shall participate in the U.S. EPA PB Water Supply and Water Pollution Studies
programs or equivalent programs for state certifications. Satisfactory performance in these non
project-specific PE programs also demonstrate proficiency in methods used to analyze AFCEE
samples. The laboratory shall document the corrective actions to unacceptable PB results to
demonstrate resolution of the problems.

9.2 TRAINING

Training shall be provided to all project personnel to ensure compliance with the health and
safety plan and technical competence in performing the work effort. Documentation of this
training shall be maintained in the records of the contracted organizations.

Fnat Quality Assurance Project Plan Remedial Actions/1nvestgations at Muttipk Sites Project Number UEBL 930014
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10.0 PREVENTIVE MAINTENANCE

A preventive maintenance program shall be in place to promote the timely and effective
completion of a measurement effort. The preventive maintenance program is designed to
minimize the downtime of crucial sampling and/or analytical equipment due to unexpected
component failure. In implementing this program, efforts are focused in three primary areas: (1)
establishment of maintenance responsibilities, (2) establishment of maintenance schedules for
major and/or critical instrumentation and apparatus, and (3) establishment of an adequate
inventory of critical spare parts and equipment.

10.1 MAINTENANCE RESPONSIBILITIES

Maintenance responsibilities for equipment and instruments are assumed by the respective
facility managers. The managers then establish maintenance procedures and schedules for each
major equipment item. This responsibility may be delegated to laboratory personnel, although
the managers retain responsibility for ensuring adherence to the prescribed protocols.

10.2 MAINTENANCE SCHEDULES

The effectiveness of any maintenance program depends to a large extent on adherence to specific
maintenance schedules for each major equipment item. Other maintenance activities are
conducted as needed. Manufacturers' recommendations provide the primary basis for the
established maintenance schedules, and manufacturers' service contracts provide primary
maintenance for many major instruments (e.g., GC/mass spectrometry instruments, AA
spectrometers, and analytical balances).

10.3 SPARE PARTS

Along with a schedule for maintenance activities, an adequate inventory of spare parts is required
to minimize equipment downtime. The inventory includes those parts (and supplies) that are
subject to frequent failure, have limited useftil lifetimes, or cannot be obtained in a timely
manner should failure occur.

Field sampling task leaders and the respective laboratory managers are responsible for
maintaining an adequate inventory of spare parts. In addition to spare parts and supply
inventories, the contractor shall maintain an in-house source of backup equipment and
instrumentation.
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10.4 MAINTENANCE RECORDS

Maintenance and repair of major field and laboratory equipment shall be recorded in field or
laboratory logbooks. These records shall document the serial numbers of the equipment, the
person performing the maintenance or repairs, the date of the repair, the procedures used during
the repair, and proof of successful repair prior to the use of the equipment.
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11.0 CORRECTIVE ACTION

Corrective actions, if necessary, shall be completed once. If acceptance criteria were not met and
a corrective action was not successful or corrective action was not performed, apply the
appropriate flagging criteria. Requirements and procedures for documenting the need for
corrective actions are described in this section.

iLl CORRECTIVE ACTION REPORT

Problems requiring corrective action in the laboratory shall be documented by the use of a
corrective action report. The QA coordinator or any other laboratory member can initiate the
corrective action request in the event QC results exceed acceptability limits, or upon
identification of some other laboratory problem. Corrective actions can include reanalysis of the

sample or samples affected, resampling and analysis, or a change in procedures, depending upon
the severity of the problem.

11.2 CORRECTIVE ACTION SYSTEM

A system for issuing, tracking, and documenting completion of formal Reconnnendations for
Corrective Action (RCA) exists for addressing significant and systematic problems.
Recommendations for corrective actions are issued only by a member of the QA group, or a
designee in a specific QA role. Each RCA addresses a specific problem or deficiency, usually
identified during QA audits of laboratory or project operations. An RCA requires a written
response from the party to whom the RCA was issued. A summary of unresolved RCAs is
included in the monthly QA report to management. The report lists all RCAs that have been
issued, the manager responsible for the work area, and the current status of each RCA. An RCA
requires verification by the QA group that the corrective action has been implemented before the
RCA is considered to be resolved. In the event there is no response to an RCA within 30 days,
or if the proposed corrective action is disputed, the recommendation and/or conflict is pursued to
successively higher management levels until the issue is resolved.
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12.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

At a minimum, the QA coordinator of the laboratory shall prepare a summary report quarterly of
the status of the project, of QAJQC problems, corrective actions taken, and unresolved RCAs
with reconmiended solutions for management. The report shall also include results from all PE
samples, audit findings, and periodic data quality assessments. This report shall be available for
review by AFCEE auditors upon request.
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SITE SAFETY AND hEALTh PLAN APPROVALS

This Site Safety and Health Plan (SSFIP) was developed to provide safety and health guidance for Dames
& Moore personnet during the remedial activities, removal activities, and closure activities at Richards-
Gebaur AFB, Grandview, Missouri. The signatuies below indicate approval of the plan and agreement to
following the procedures described therein.

Martha J. Boss, CIH (CN 4952), CSP (SN 11308) November, 1999
Project Safety and Health Manager

John Plevniak, P.G. November, 1999
Senior Project Manager

L. Kristopher Moore, kG. November, 1999
Technical Project Manager
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SITE SAFETY AND HEALTH PLAN ACRONYM LIST
ACGIH American Conference of Governmental Industrial Hygierusts
AFB Air Force Base
AFCEE Air Force Center For Environmental Excellence
ANSI American National Standards Institute
APR Air Purifying Respirator
BEC Base Environmental Coordinator
BTEX Benzene, Toluene, Ethyl Benzene, Xylene
CFR Code Of Federal Regulations
CU! Combustible Gas Indicator
CIH Certified Industrial Hygienist
cis-DCA cis-Dichloroethane
COR Contracting Officer Representative
CPR Cardiopulmonary Resuscitation
CRZ Contamination Reduction Zone
CSP Certified Safety Professional
DCA Dichloroethylene
EC Emergency Coordinator
EPA Environmental Protection Agency
eV Electron Volts
EZ Exclusion Zone
°F Degrees Fahrenheit
GFCI Ground Fault Circuit Interrupter

H2S Hydrogen Sulfide
iaw In Accordance With
IDLI-1 Immediately Dangerous To Life And Health
IP Ionization Potential
IWL Industrial Waste Line
LEL Lower Explosive Limit
MDNR Missouri Department of Natural Resources
mm Millimeter
mm Hg Millimeters Of Mercury
MSDS Material Safety Data Sheet
NIOSH National Institute For Occupational Safety And Health

02 Oxygen
OBZ Operators Breathing Zone
OSHA Occupational Safety And Health Administration
OWS Oil/Water Separator
PCB Polychiorinated Biphenyls
PCE Tetrachloroethylene
PEL Permissible Exposure Limit
PID Photolonization Detector
PM Project Manager
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SITE SAFETY AND HEALTH PLAN ACRONYM LIST (Continued)
POL Petioleum, Oil, and Lubricants
PPE Personal Protective Equipment

ppm Parts Per Million
PVC Polyvinyl Chloride
RA Remediat Action
REL Recommended Exposure Limit
RHSM Regional Health and Safety Manager
RI Remedial Investigation
SCBA Self Contained Breathing Apparatus
SHM Safety And Health Manager
SOP Standard Operating Procedures
SOW Statement Of Work
SSHO Site Safety And Health Officer
SSHP Site Safety and Health Plan
SSR Subcontractor's Safety Representative
STEL Short Term Exposure Limit
SZ Support Zone
TCE Trichloroethylene
TLV Threshold Limit Value
TWA Time Weighted Average
USACE U.S. Army Corps Of Engineers
USAF U.S. Air Force
UST Underground Storage Tank
VP Vapor Pressure
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EMERGENCY PHONE NUMBERS

Key tesponsibilities have been assigned to the following Dames & Moore personnel

Mr. John Plevniak Overland Park, KS Senioi Project Manager (913) 677-1490
Mr L. Kristopher Moore Overland Park, KS Technical Project Manager (913) 677-1490
Mr Dennis Day Omaha, NE Regional Health and Safety (402) 334-8182

AFCEE Restoration Team Chief: Ms. Kay M Orosinske
San Antonio, Texas

Contracting Officer Representative (COR) (210) 536-6451

Mr. Mike Nikelow Richards-Gebaur Base Environmental Coordinator (BEC)
and Point of Contact (POC) (614) 492-8065

Ext 27
Kansas City Police/Emergency 911

Research Belton Hospital, Belton, Missouii (816) 348-1200
911

Belton Fire Department (816)331-2121
911

Belton Police (816) 331-5522
Poison Control Center (816) 234.3434

(800) 366-8888

NOTE: No military emergency facilities exist at the Base. Research Belton Hospital is located
approximately four miles south of Richards-Gebaur Air Force Base (AFB) on U.S.
Highway 71. The following routes are based on the location of the specific site(s) in
relation to Research Belton Hospital:

• From the 1100 Area and 1200 Area: take Markey Road east to Scott Avenue and
turn right (south) onto Missouri Highway 58. Proceed east on Missouri Highway 58
approximately two miles to Research Belton Hospital located immediately east of

U.S. Highway 71 interchange.

• From the ST-007 Area, Building 903, Building 965, Building 940, Building 948,
Building 944, Storm Sewer Line, the northern portions of the fuel hydrant line
and the industrial waste line: take Hangar Road south to 155th Street and turn east.
Proceed east on 155ih Street to U.S. Highway 71 and turn right (south). Proceed
south on U.S. Highway 71 approximately four miles to the Missouri Highway 58 exit

(third exit) Research Belton Hospital is located immediately east of the Missouri
Highway 58 exit;

• From ST-005 (Oil/Water Separators), Building 942, POL Yard, and the eastern
portions of the fuel hydrant and industrial waste lines: take Andrews Road north
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to Missouri Highway 150 and turn east (right) to U S. Highway 71. Pioceed south on

U.S Highway 71 approximately four miles to the Missouri Highway 58 exit (third
exit). Research Belton Hospital is located immediately east of the Missouri Highway

58 exit

From Building 1025 and Building 1033 areas: follow the old runway and gravel
road northeast to Andrews Road. Turn left onto Andrews Road and proceed north to

Missouri Highway 150 and turn right (east) to U.S. Highway 71. Proceed south on

U.S. Highway 71 approximately four (4) miles to the Missouri Highway 58 exit

(third exit). Research Belton Hospital is located immediately east of the Missouri

Highway 58 exit.

A map to Research Belton Hospital is provided following this section.
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1.0 INTRODUCTION AND APPLICABILITY

The purpose of this site health and safety plan (SSHP) is to assign responsibilities, establish the overall

site health and safety program standards and mandatory safety procedures, and provide for contingencies
that may arise during activities at Richards-Gebaur AFB, Grandview, Missouri. These activities are
associated with the Remedial Action (RA) at Building 1100 Area, Remedial Investigation (RI)at Building
1200 Area, Removal Action at ST-007, Closure of the Fuel Hydrant Line, Closure of the Industrial Waste

Line (IWL), Removal Activitiesat STOO5, RI along the Storm Sewer Line, Ris at 4 Former underground

storage tank (UST) Sites, RA at 8 Former UST Sites, and backfilling/monitoring well closure at the
petroleum, oil, and lubricants (POL) Yard. This SSHP complies with, but does not replace, Federal
Health and Safety Regulations as set forth in 29 CFR 1910 and 1926, the US Army Corps of Engineers

(USACE) Safety and Health Requirements Manual, EM 385-1-1 most recent version, and U.S. Air Force

(USAF) Safety and Health Requirements. If site conditions vary from those expected, then this SSHP
will be modified to ieflect those changes. All proposed changes to this SSHP will be reviewed with the

Safety and Health Manager (SHM). Changes will be annotated on the original SSHP and included as
copies on all SSHPs generated for this site. The CUR and the SSHP will initial and date the SSHP

changes prior to their implementation.

1.1 STATEMENT OF SAFETY AND HEALTHPOLICY

It is the policy of Dames & Moore to provide a safe and healthful work environment for all of its
employees and to ensure the prevention of occupational injuries and illnesses.

The basis for loss prevention and safety programs is that accidents that cause injuries or illness to
personnel or property damage can be prevented. All Dames & Moore personnel are expected to conduct
business in a manner that actively integrates the elements of the Firmwide Health and Safety Program into

applicable aspects of Dames & Moore operations.

The goal of the Firmwide Health and Safety Program is zero accidents; therefore, accident prevention
continues to be of paramount importance to the firm. To this end, safety takes precedence over
expediency or short cuts

Dames & Moore has established procedures that provide direction on health and safety matters to all
employees. These procedures, which are contained in the Dames & Moore Firmwide Health and Safely
Manual, are periodically evaluated in light of current case law, new regulations, and emerging industry

practices

Dames & Moore's disciplinary program is described in the "Employee Handbook of Human Resources

Policy", section 111-10, 'Problem Performance". Disciplinaryactions for misconduct or unsatisfactory
performance include verbal and written warnings, and suspension without pay. A serious violation of
safety or health rules, or engaging in conduct that creates a safety or health hazard may be considered a
"serious offense that may result in immediate termination".
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The responsibilities of managers and supervisors are described in the Dames & Moore F:rmwide Health

and Safety Policy and Procedures Manual; responsibilities that pertain to this specific project are
provided in Section 3.0. The health and safety performance of supervisory personnel is specifically
evaluated during annual and mid-year performance reviews.
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2.0 FACILITY BACKGROUND/WORK PLAN

2.1 SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION

Site activities will take place at Richards-Gebaur AFB (RGAFB) located in extreme western Missouri,
approximately iS miles south of downtown Kansas City and approximately 3 miles east of the Kansas
state line. Contaminants of potential concern include petroleum fuels, solvents, waste oil, polychlorinated

biphenyls (PCBs), and ethylene glycol

2.2 SCOPE OF WORK

The following fieldwork is to be performed for this project:

2.2.1 Remedial Action at Building 1100 Area

This portion of the work will consist of removing and disposing of petroleum contaminated soils and

performing confirmatory sampling to verify cleanup. The work will include the removal of
approximately 25 cubic yards of petroleum contaminated soil using a backhoe and or excavator. The
contaminated soil will be loaded into roll-off boxes for storage prior to disposal. The confirmatory
sampling will be conducted using the backhoe or excavator bucket to remove soil from the excavation
The soil will then be sampled by Dames & Moore field personnel. The excavation will be backfilled with
clean soil from an off-site location after collection of the confirmatory samples. The excavation will be
fenced off to prevent people and/or animals fiom entering the excavation when Dames & Moore
personnel are not at the site.

2.2.2 Remedial Investigation at Building 1200 Area

A subsurface investigation will be conducted at this location. If the presence of petroleum contaminated
soils is confirmed in excess of Missouri Department of Natural Resources (MDNR) cleanup levels, the
soil will be excavated and disposed of at an off-base site in accordance with MDNR regulations The
subsurface investigation will include excavating test pits in the former UST areas adjacent to Buildings
1201 and 1202. Impacted soils will be sampled and field screened by Dames & Moore field personnel.
The impacted soil will be placed into roll-off boxes for storage prior to disposal. it is anticipated that
approximately 134 cubic yards of impacted soil will be removed from the 1200 Area. Confirmatory
sampling will be conducted using the backhoe or excavator bucket after field screening measurements
indicate that impacted soil has been removed from the excavations. The excavations will be backfihled
with clean soil from an off-site location after collection of the confirmatory samples. The excavations
will be fenced off to prevent people and/or animals from entering the excavations when Dames & Moore
personnel are not at the site.
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2.2.3 Removal Action at ST-007

The field activities at Site ST-007 will include the removal of 18 bio-vents and the abandonment of the

corresponding boreholes. A drilling subcontractor will pull the polyvinyl chloride (PVC) casing and then
backfill the borehole according to MDNR regulations. The top 2 to 4 feet of each borehole will be
backfilled with topsoil and the area re-seeded with grass The PVC casings and associated soil removed
from the boreholes will be placed in a roll-off box for disposal at an off-site facility

2.2.4 Closure of Fuel Hydrant Line

The initial task for closure of the fuel hydrant line is to excavate the area adjacent to Building 942 where
the line was previously remediated and excavate the location where the fuel hydrant line enters the fenced
POL Yard. A subcontractor will then abate the asbestos wrap from the fuel hydrant line at the POL Yard
in these locations so the pipe can be cut A subcontractor will then clean the fuel hydrant line of excess
product using an approved method (pigging or jetting device). The line will then be flushed to remove
remaining product, fluids, and sludge and dispose of such at an off-site disposal facility. When cleaning
of the hydrant line is complete, it will be filled with grout.

Dames & Moore personnel will excavate the soil from around the fuel hydrant line at 100 foot intervals
and at elbow joints. The soil will be removed to a depth of one foot beneath the the! hydrant line using an
excavator. Dames & Moore field personnel will sample the soil beneath the line using the excavator
bucket. The excavations will then be backfilled with the excavated soil. Each excavation will be fenced
off to prevent people and/or animals from entering the excavations when Dames & Moore personnel are
not at the site.

2.2.5 Closure of the Industrial Waste Line

Closure of the IWL will include sampling the soil adjacent to 24 manholes using a direct-push drilling rig,
cleaning the IWL by pigging or jetting, backfilling the manhole locations, with clean soil, and restoration
of the site to grade. Field personnel work space will be monitored for hydrogen sulfide (H25) using an
oxygenlcornbustible gas indicator (CGI) equipped with a H25 toxin meter.

Cleaning of the IWL will be conducted by subcontract personnel.

2.2.6 Removal Action at C5-003 (OillWater Separators)

The activities included in the closure of the Oil/Water Separators (OWS) (Site C5-003) include collecting
soil samples adjacent to the OWSs using directpush methods, removal of liquid contents from the OWSs,
sampling of the liquids, cleaning of the OWSs, removal of the OWSs, removal of impacted soil,
confirmatory sampling of the soil, and backfilling the excavation.
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The direct-push drilling will be conducted by a subcontractor to collect soil samples from the area
surrounding the OWSs. Soil from the borings will be analyzed to determine if the soil in the area of the
OWSs has been impacted by a release.

After review and confirmation of the results from the soil sampling, a subcontractor will remove the
fluids from the OWSs. The subcontractor will then clean the inside of the separators All fluids will be
containerized and sampled by Dames & Moore field personnel for characterization for disposal. The
fluids will be disposed ofat an off-site location.

A subcontractor will then use an excavator and possibly a crane to remove the OWSs. The associated

vent stacks and piping will also be removed during this operation Any steel tanks will be transported to a

recycling/scrap facility. Concrete will be demolished and placed in roll-off boxes for transport to a
landfill. Soil determined to be contaminated during the removal operation will be excavated. The soil
will be placed in roll-off boxes for transport and disposal at an off-site landfill. The excavations will be
backfilled with soil brought from an off-site location after the results of the confirmatoiy samples have
been reviewed and it is determined that soil has not been further impacted from releases from the OWSs.

Anytime that Dames & Moore personnel are not at the site, each excavation will be fenced off from the

remainder of the area to minimize the chance for people and/or animals from entering the excavations.

2.2.7 Remedial Investigations at 4 Former UST Sites

RI activities will be conducted at former UST sites at Buildings 940, 944, 965, and 1033. The RI
activities will involve the use of a subcontractor to conduct direct-push drilling methods. A maximum of
eight borings will be advanced at each UST location. Soil, and if encountered, ground water samples will
be collected from each of these boreholes. The soil boringswill then be plugged by the subcontractor. If

the sample results indicate that a specific area has been impacted at concentrations exceeding the site
cleanup standards, then the areas will be included in the removal action portion of this contract.

2.2.8 Removal Action at 8 Former UST Sites

Removal activities will be conducted at former UST sites at Buildings 903, 942, 948, and 1025. If any of

the buildings (940, 944, 965, and 1033) have impacts noted during the above mentioned RI that exceed

the site cleanup guidelines, these sites will be added to the removal action list.

The Removal Actions will involve Dames & Moore personnel using excavating equipment to remove the
impacted soil from each former UST location The contaminated soil will be loaded into roll-off boxes
for storage prior to disposal. The confirmatory sampling will be conducted using the backhoe or
excavator bucket to remove soil from the excavation. The soil will then be sampled by Dames & Moore
field personnel. The extra soil will then be returned to the excavation. The excavation will be backfilled

with soil brought from an off-site location after the results of the confirmatory samples have been
reviewed and it is determined that the soil exceeding the site cleanup standards presented in the Work

Plan has been remediated. Anytime that Dames & Moore personnel are not at the site, the excavations
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will be fenced off from the remainder of the area to minimize the chance for people and/or animals from

entering the excavations.

2.2.9 Remedial Investigation of the Storm Sewer Line

Activities related to the RI at the storm sewer line will include using a subcontractor to conduct direct-
push drilling techniques to collect soil and ground water samples along an estimated 300 linear feet of the

line. The soil samples will be collected at approximately 25-foot intervals and at all storm sewer
manholes within this 300 foot section of line. The subcontractor will plug the borings after the samples
have been collected by Dames & Moore field personnel. The samples will be analyzed and if
contamination is present above the site cleanup guidelines, a removal action will be conducted along the
storm sewer line

The Removal Actions will involve Dames & Moore personnel using excavating equipment to remove the
soil from each impacted area along the storm sewer line. The contaminated soil will be loaded into roll-
off boxes for storage prior to disposal. The confirmatory sampling will be conducted using the backhoe
or excavator bucket to remove soil from the excavation. The soil will then be sampled by Dames &
Moore field personnel. The extra soil will then be returned to the excavation. The excavation will be
backfilled with soil brought from art off-site location after the results of the confirmatory samples have
been reviewed and it is determined that the soil with concentrations exceeding the site cleanup guidelines
has been remediated. Anytime that Dames & Moore personnel are not at the site, the excavations will be
fenced off from the remainder of the area to minimize the chance for people and/or animals from entering
the excavations.

2.2.10 Backfihling at the POL Yard

Dames & Moore personnel will conduct backfilling activities in the depression that was at one time
occupied by Buildings 951 and 953 in the POL Yard. The backfilling activities will involve the removal
of the fluids that are currently present in the depression. These fluids will be pumped through the CSOO3

separators prior to the removal of the separators. Backfilling activittes will be started after the monitoring
well that is located in the depression has been plugged in accordance with State of Missouri well
abandonment regulations. The backfill will be placed in 6 to 8-inch lifts and tracked into place using a
bulldozer. The elevation of the fill will be brought up to a level consistent with the surrounding area.
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3.0 SAFETY PROGRAM ADMINISTRATION

Site personnel and visitors will strictly adhere to the provisions of this SSHP along with the applicable

regulations issued by governmental entities. Each contractor will be held accountable for the safe and
healthful performance of work by each of their employees, subcontractors, or support personnel
who may enter the site.

3.1 PROJECT MANAGER

The Project Manager (PM) will direct on-site operations. The PM may delegate any or all of the
following responsibilities to a duly qualified Site Manager. At the site the PM, assisted by the Site Safety
and Health Officer (SSHO), has primary responsibility for:

Seeing that appropriate Personal Protective Equipment (PPE), monitoring equipment, and facilities
are available and properly utilized by all on-site personnel,

Establishing that personnel are aware of the provisions of this plan, are instructed in the work
practices necessary to enhance safety, and are familiar with planned procedures for dealing with
emergencies;

Establishing that:

• All on-site personnel working with hazardous waste have completed a minimum of 40 hours of health

and safety training,

• Site supervisors have the additional 8 hours of training required in accordance with (iaw) 29 CFR
1910.120, and

• All personnel have appropriate medical clearance as required by 29 CFR 1910.120, and have been fit
tested for the appropriate respirators;

• Personnel are aware of the potential hazards associated with stte operations;

• Visually monitoring the safety performance of all personnel to see that the required work practices are

employed;

• Correcting any work practices or conditions that may result in injury or exposure to hazardous
substances;

• Seeing to the completion of the SSHP Compliance Agreement by site personnel (Appendix A)

• Halting site operations, if necessary, in the event of an emergency or to correct unsafe work practices;
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• Completing the Incident/Accident Report Forms located in Appendix B as soon as possible after an
accident has occurred;

• Serving as a liaison with public officials and medical personnel; and

• Reviewing and approving this SSHP.

3.2 PROJECT SAFETY AND HEALTH MANAGER

An American Board of Industrial Hygiene-Certified Industrial Hygienist (CIH) and Board of Certified
Safety Professional-Certified Safety Professional (CSP) will serve as the project Safety and Health
Manager (SHM) and administer this SSHP. The SHM is responsible for the following safety and health
related activities at the site:

• Developing, approving, and enforcing this SS1-IP,

• Making changes or modifications to this SSHP, with concurrence of the PM and the Regional Health

and Safety Manager (RHSM), as necessary throughout the project;

• Overseeing the on-site SSHO;

• Reviewing all accident reports and conduct accident/illness investigations as warranted;

• Reviewing the results of daily site inspections as warranted;

• Providing health and safety support as requested by the SSHO and PM jaw this SSHP

3.3 SITE SAFETY AND HEALTH OFFICER

The SSHO is responsible for site safety and health during this project. The SSHO will be on site during
all activities to implement this SSHP. The 55110 will be an individual experienced in implementing
SSHPs, and skilled in conducting the air monitoring tasks described in Section 7.0. The individual
selected for this function must by approved by the SHM. The 55110 will work under the direction of the
SHM, and is responsible for the following activities'

• Implementing and enforcing this SSHP, and reporting any deviations from the anticipated conditions
described in this plan to the SHM and PM;

• Seeing that the PM enforces disciplinary action when unsafe acts or practices occur;

• Maintaining the safety and health records for site personnel including Medical Notifications and

training certificates;
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• Granting permission for site access, €ontrolling entry and exit points, maintaining site security, and

maintaining exit and entry signs;

• Selecting the appropriate PPE for site personnel and periodically inspecting PPE for defects and

proper maintenance;

• Dispensing PPE and seeing that PPE is available for site personnel;

• Providing ongoing review of the protection level needs as project woik is performed, and informing
the PM and SHM of the need to upgrade/downgrade protection levels as appropriate;

• Monitoring site employees for cold and heat stress during work activities;

• Training employees on emergency procedures and evacuation routes, and providing follow-up
training on the use of PPE;

• Monitoring on-site hazards and conditions and making requests to the PM and SHM for revisions to
this SSHP if conditions change or new hazards are found that were not previously covered,

• Evaluating the use of monitoring equipment by site personnel, seeing that it is calibrated in
accordance with the manufacturer's instructions or other standards, and that results are properly
recorded and filed,

• Implementing monitoring of site personnel as described in Section 7.0 and recording results of
exposure evaluations;

• Enforcing the 'buddy system" when working in remote locations, or working in areas where personal

protective equipment is required;

• In accordance with Section 9.0, setting up decontamination lines, controlling decontamination,
preparing decontamination solutions, disposing of contaminated materials, and evaluating the
effectiveness of die system;

• Coordinating with the Occupational Physician to identi' personnel for whom special PPE or
exposure monitoring may be required or desirable;

• Conducting safety meetings and completing the Site Inspection Log (Appendix C), attach extra note
pages as needed to record meeting discussions;

• Maintaining a list of the hazardous chemicals brought on site by contractors, and providing Hazard
Communication training to site personnel to inform them of the hazards and health effects associated
with the chemicals brought on site by all contractors and subcontractors;
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• Halting site operations, if necessary, in the event of an emergency otto correct unsafe work practices;

• Notiing emergency response personnel in the event of an emergency.

• Reviewing and approving this SSHP, and

• Assuming any other duties as directed by the PM or SHM/RHSM.

3.4 REGIONAL HEALTH AND SAFETY MANAGER

The Dames & Moore RHSM is responsible for overseeing health and safety activities for all projects.
Unless otherwise noted, the RHSM has the final authority for the Contractor over decisions that impact
health and safety on these projects. The RHSM is responsible for:

* Seeing that health and safety functions are conducted by appropriately qualified personnel;

• Determining the need for periodic audits of the operation to evaluate compliance with this SSHP; and

• Reviewing and approving this SSHP, as well as all proposed changes and modifications to this Plan.

3.5 PROJECT PERSONNEL

Project personnel, including subcontractor personnel, involved in on-site operations are responsible for:

• Taking all reasonable precautions to prevent injury to themselves and to their fellow employees;

• Performing only those tasks that they believe they can do safely, and immediately reporting any
accidents and/or unsafe conditions to the SSHO or PM;

• Implementing the procedures set forth in the SSHP, and reporting any deviations from the procedures
described in this SSHP to the SSHO or PM for action;

• Notifjing the PM and SSHO of any special medical problems they may have and seeing that other
appropriate on-site personnel are aware of any such problems; and

• Reviewing this SSHP and signing the Compliance Agreement form.

3.6 SUBCONTRACTOR'S SAFETY REPRESENTATIVE

Each subcontractor is required to designate a Subcontractor's Safety Representative (SSR), who typically
is the subcontractor supervisor. The SSR is responsible for the safe and healthful performance of work by
his work force and subcontractors. These individuals will be trained as Site Supervisors (29 CFR
1910.120). During the subcontractor's activities on site, the SSR will perform continuing work area
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inspections, and conduct safety meetings and safety orientations for all new employees. The SSR wilt

attend periodic safety meetings with the SSHO The SSR will also investigate accidents and

overexposures involving subcontractor personnel.

Each SSR is responsible for:

• Establishing that their oil-site personnel are aware of the provisions of this plan, are instructed in the

work practices necessary to ensure safety, and are familiar with planned procedures for dealing with

emergencies;

• Establishing that their on—site personnel have completed training appropriate to the tasks being
performed and have been fit tested for the appropriate respirators (all certificates are to be available

on site);

• Seeing that their on-site personnel are aware of the potential hazards associated with site operations;

• Monitoring the safety performance of their on-site personnel to see that tile required work practices

are employed;

• Correcting any work practices or conditions that may result in injury or exposure to hazardous
substances;

• Preparing any accident/incident reports for their activities (see Section 13.2.4 and/or Appendix B);

• Seeing to tile completion of the SSHPCompliance Agreement by their on-site personnel (Appendix A);

• Halting their site operations, if necessary, in the event of an emergency or to correct unsafe work

practices; and

• Reviewing this SSHP and signing the SSHPCompliance Agreement (Appendix A).
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4.0 HAZARD ASSESSMENT

4.1 CHEMICAL HAZARDS

There are two categories of chemical hazards associated with site activities:

• Site Constituents

• Chemicals used to conduct the site work

Site constituents are those which exist at the site and are the cause for conducting site activities. The
chemicals that are brought on site in order to conduct the work may be hazardous and subject to
regulation under Occupational Safety and Health Association's (OSHA's) Hazard Communication
Standard (29 CFR 1910.1200).

4.1.1 Exposure Limits

051-TA permissible exposure limits (PELs), the American Conference of Governmental Industrial
Hygienists (ACGIH) Threshold Limit Values (TLVs), and the National Institute for Occupational Safety
and Health (NIOSH) recommended exposure limits (RELs), which are expressed as time weighted
averages (TWAs), are defined as concentrations for an 8-hour work day, 40-hour work week to which
almost all workers can be repeatedly exposed without suffering adverse health effects.

Short Term Exposure Limit (STEL) is defined as the concentration to which workers can be exposed for
short time periods without irritation, tissue damage, or narcosis sufficient to likely cause impairment of
self-rescue or precipitate accidental injury. The STEL is a 15-minute time-weighted average that should
not be exceeded at any time during the workday.

4.1.2 Physical Properties

Ionization Potentials U) refer to the electron voltage (eV) required to break apart a molecule. In the
selection of air monitoring instrumentation, specifically photoionization Detectors (PIDs), ionization is an
important criterion for PID lamp selection. In order for the PID to be able to detect a chemical, the lamp
selected must have an energy level expressed as eV that exceeds the chemical's IP. The lamps available
are 9.8, 10.2, and 11 .7 eV The 11.7 eV lamp is seldom used for fieldwork because this lamp is unreliable

and often does not work well in on-site situations. For this project a 10 2 eV lamp will be used.

Vapor Pressure (VP) refers to the chemical pressure relative to one atmosphere of air. Chemicals with
VPs higher than 1 atmosphere will displace air. Sometimes I atmosphere is expressed as 760 millimeters
of mercury (mm of Hg), in that case chemicals denoted as having VPs in excess of 760 mm of Hg will

displace air.
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4.1.3 Site Constituents

The chemicals listed below are those associated with the activities that have been historically conducted

at the sites. Air monitoring will be performed during field activities that may involve potential contact
with hazardous waste as described in Section 7 0 to document the presence or absence of airborne
contamination.
The following are the chemical constituents of concern at the sites

• Total Petroleum Hydrocarbons (TPH) associated with jet fuels

• BTEX
- Benzene
- Toluene
- Ethylbenzene
- Xylene

• Trichloroethylene (TCE)

• TCE Breakdown products of concern
- Cis-Dichloroethene (cis-DCE)
- Dichloroethane (DCA)
- Vinyl Chloride (VC)

• Tetrachloroethylene (PCE)

4.1.3.1 Kerosene (similar to Jet Fuel)

IREL 114ppm I

Inhalation produces effects typical of other lower molecular weight hydrocarbons, namely dizziness

and nausea. Narcosis may occur at high exposure levels due to central nervous system depression

Kerosene vapors are moderately explosive when exposed to heat or flame. Because kerosene is a

mixture of varying proportions, a mean odor threshold or IP has not been determined.

4.1.3.2 Benzene

IPEL lppm
ITLV I O.Sppm I

STEL 2.5 ppm
REL 0.1 ppm

Benzene is a central nervous system depressant. Symptoms include headache, nausea, tremors,

and fatigue, but these typically do not occur until exposure concentrations are in excess of

150 parts per million (ppm). There is siguificant evidence that chronic exposures are

carcinogenic causing a progressively malignant disease of the blood-forming organs (leukemia)
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Benzene is poorly absorbed through intact skin, but contact with liquid benzene may cause
blistering and dermatitis. Benzene vapors can cause transient eye irritation. The mean air odor

threshold for benzene is 34 ppm, which yields unsatisfactory warning properties. Benzene's IP is
9.25 eV and its VP is 75 mm Hg.

4.1.3.3 Toluene

PEL 200 ppm
STEL 150 ppm
TLV 50 ppm
REL 100 ppm

Toluene is a central nervous system depressant. Symptoms include headache, nausea, dizziness
and fatigue, but such symptoms typically do not occur at exposures below 200 ppm. Repeated
and prolonged contact with liquid toluene may cause drying of the skin and dermatitis. Mild,
transitory eye irritation may be experienced with exposure to vapors above 200 ppm. Toluene is
not considered carcinogenic. Toluene's mean odor threshold is 3 ppm, which gives it good
warning properties. Toluene's IP is 8.82 eV, and its VP ts2I mm Hg.

4.1.3.4 Ethyl Benzene

PEL/TLV 100 ppm
STEL 125 ppm
REL 100 ppm

Ethyl benzene is an eye and mucous membrane irritant at levels well above the TLV. Liquid
ethyl benzene is a significant skin irritant, and can cause defatting and blistering with repeated
exposures. Vapor can cause transitory eye irritation at concentrations above 200 ppm. Ethyl
benzene is not considered carcinogenic. The mean odor threshold is 0.5 ppm, which gives Ethyl
benzene good warning properties. Ethyl benzene's IP is 8 76 eV, and its VP is 10mm Hg.

4.1.3.5 Xylene (o-, m-, p-isomers)

PEL/TLV 100 ppm
STEL 150 ppm
REL 100 ppm

Xylene is an eye, nose and throat irritant at concentrations nearing 200 ppm. At higher
concentrations, it is a central nervous system depressant, with symptoms including nausea,
fatigue, and headaches Liquid xylene acts on the skin as an irritant and can cause dermatitis.

Exposure to vapor can cause eye irritation. Xylene is not considered carcinogenic. Xylene's
mean odor threshold is I ppm, which gives it good warning properties. The IP for the Xylene

isomers are 8.56, 8.56, and 8.44 eV, respectively, and the VP range from 7 to 9 mm Hg.
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PEL/TLV 100 ppm
Ceiling 200 ppm

TOE is a nonflammable, colorless liquid with a somewhat sweet odor and a sweet, burning taste.
TOE was and is used mainly as a solvent to remove grease from metal parts, and as an ingredient

in adhesives, paint removers, typewriter correction fluids, and spot removers.

TCE is not thought to occur naturally in the environment However, ICE is present in most
underground water sources and many surface waters as a result of the manufacture, use, and

disposal of the chemical.

TOE is one of the most abundant environmental pollutants of groundwater in the United States.

In some groundwater, ICE undergoes reductive dechlorination catalyzed by anaerobic bacteria

that yields vinyl chloride, a potent human carcinogen. The intermediary chemicals of concern as

TCE degrades to vinyl chloride are cis-DCE and DCA TCE's IP is 9.45 eV and its VP is 58 mm

Hg

4.1.3.7 Cis-Dichloroethene

PEL/TLV 1 ppm

Dichioroethene (DOE), primarily cis-1,2-DCE, is the isomer produced by biodegradation of ICE.

Chemically manufactured DOE can be distinguished from biogenic DOE because chemically
manufactured DOE contains a mixture of isomers, of which cis-DCE is a minor component.
DOE's IP is 9.65 eV and its VP is 180 to 265 mm Hg

4.1.3.8 Dichloroethane

ITLV 1200ppm I

DCA can also be found in the environment as a breakdown product of 1,1,1-trichloroethane in
landfills where no air comes in contact with the 1,1,1-trichioroethane (an intermediary break

down product of ICE)

DCA is a colorless, oily, man-made liquid. DCA evaporates quickly at room temperature, has an

odor like ether, and burns easily. When 1,1—dichloroethane is released to the environment, it
usually exists as a vapor rather than a liquid

DCA does not dissolve easily in water. The small amounts released to water can evaporate easily

into the air. Small amounts of DCA released to soil can also evaporate into the air or move
through the soil to enter groundwater. It is not known how long l,l-dichlorocthane remains in
the soil Although DCA does not dissolve easily in water, low levels can be found in water.
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There is no reliable information on what levels of exposure to DCA have resulted in harmful
health effects in humans. DCA is deadly to animals if large enough quantities are breathed or
swallowed.

DCA can be smelled when it is present in the air at levels of 120 to 200 ppm.

There are no regulatory standards or advisories for DCA in drinking water and food. The
Environmental Protection Agency (EPA) has determined that any release to the environment in
excess of 1,000 pounds should be reported

4.1.3.9 Vinyl Chloride

PELITLV I ppm
Ceiling 5 ppm
REL 100 ppm

VC is a FLAMMABLE GAS

VC has a Ceiling Limit of 5.0 ppm, not to be exceeded during any iS-millute work period.
Vinyl Chloride is a CARCINOGEN in humans. There may be no safe level of exposure to a
carcinogen, so all contact should be reduced to the lowest possible level VC's IP is 9.99 eV and
its VP is 3.0 atmospheres.

4.1.3.10 Tetrachloroethylene

PEL 25 ppm
STEL 200 ppm
REL 0.1 ppm

PCE is a SIW8 CARCINOGEN in humans. PCE is a colorless, nonflammable liquid with a
sweet chloroform-like odor, used mainly as a solvent in the dry cleaning industry and to a lesser extent as
a solvent to degrease metals. It is heavier than water and is moderately soluble in water.

Exposure can cause dizziness in humans along with eye irritation, sinus congestion, nasal discharge, and
sleepiness.

TABLE 1; Exposure Limits and Selected Physical Characteristics and TABLE 2, Routes Of Entry,
Symptoms Of Exposure, First Aid Treatment, and Target Organs are contained in Appendix E.
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4.1.4 Exposure Routes

The following potential exposuie routes may exist at the site:

• Skin contact with contaminated materials
• Inhalation ofvapors or particulates.
• Ingestion of contaminated materials.
• Injection hazards from puncture wounds and or traumatic injuries.

During this project, skin contact with contaminated or potentially contaminated materials will be
minimized by the use of PPE (as described in Section 6.0). Air monitoring and the use of respiratory

protection will minimize inhalation of vapors during site activities when appropriate. Ingestion of
contaminated materials will be minimized by the tise of appropriate personal hygiene procedures during
decontamination. Decontamination procedureswill include thoroughly washing faceand hands with soap
and water after leaving the work area and prior to eating, drinking, smoking or using the restroom.

4.1.5 Hazard Communication

Materials that are considered hazardous materials under the OSFIA Hazard Communication Standard may
be used during tins project. Copies of the Material Safety Data Sheets (MSDSs) for such materials are

included in Appendix D. The SSHO will make copies of these MSDSs available to all contractors on this

project

Any material brought on site that may be considered hazardous tinder OSHA regulations must first be

cleared through the SSHO, so appropriate provisions can be made, ifnecessary, for compliance with the
Hazard Communication Standard. The Hazard Communication Program is contained in the Dames &
Moore Health and Safety Program Manual that will be maintained on the site

Site personnel will use the following chemicals:

Trisodium Phosphate (decontamination)
Isobutylene (calibration)
Portland Cement
Bentonite
Gasoline and Diesel Fuel (equipment fuel)

All subcontractors are required to provide copies to the SSHO of the MSDSs for all chemicals they bring
on site. A complete list of the hazardous chemicals brought on site will be maintained andupdated by the
SSHO whenever chemica's are added or deleted fromthe inventory.

The SSHO is also responsible for providing Hazard Communication training to contractor personnel to
inform them of the hazards and health effects associated with the chemicals brought on site by all
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contractors. Training will be updated when new chemicals are added to the chemical inventory list. The

program will be available to all site employees at all times.

4.2 PHYSICAL HAZARDS

The following tasks will be performed during this project:

Contamination Characterization
Soil sampling
Hydrant and Industrial Waste Line Closures
Hydrant Fuel Line Closures
Removal of Oil-Water Separators

Physical hazards at the site include those associated with:

Heat stress
Cold stress
Slip-trip-fall types of accidents
Back injuries due to improper lifting and driving sampling tubes
Noise from the operation of equipment
Electrical wiring and controls
Overhead electrLcal
Underground utilities
Vehicle traffic
Heavy equipment
Pressurized gas cylinders
Pinch points associated with moving parts on pumps and blowers
Airfield operations

Activity Hazard Analysis included in Appendix F summarizes these hazards and response measures

4.3 STANDARD SAFE OPERATING PROCEDURES

4.3.1 General Site Rules/Prohibitions

The following safe work practices will be observed during all field activities:

1. Eating, drinking, chewing gum or tobacco, and smoking are prohibited in the Exclusion Zone
(EZ) and Contamination Reduction Zone (CRZ) or where the possibility for the transfer of
contamination exists.

2. Smoking and other ignition sources are not allowed in the work area.

3. No alcoholic beverages are allowed on site. Alcohol use is prohibited during both work and off-hours.

4 All personnel enter designated work areas only through the CR2. All personnel leaving an EZ
exit through the CR2 and pass through the decontamination station as described in Section 9.0.
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5. Personnel wash their hands and face thoroughly with soap and water prior to eating, drinking or

smoking

6. Contact with potentially contaminated substances is minimized. Do not walk through puddles,

pools, or mud. Avoid, whenever possible, kneeling on the ground, leaning or sitting on
equipment or ground. Do not place monitoring equipment on potentially contaminated surfaces

(i e., giound, decontamination pad).

7. All field crew members will make use of their senses to alert them to potentially dangerous
situations in which they should not become involved (i.e., presence of strong, irritating or

nauseating odors).

8 Only those vehicles and equipment required for the completion of work tasks are permitted within

the EZ. All non-essential vehicles will remain within the Support Zone (SZ)

9. Containers, such as drums, will be moved only with the proper equipment and are secured to

prevent dropping or loss of control during transport.

10. Field survey instruments [i.e., PIDs and oxygen meters/combustible gas indicators (02/CGIs) will

be covered with plastic or similar covering to minimize the potential for contamination. Such
covering will not cover any of the inlet portals for these instruments.

11. No matches or lighters are permitted in the EZ or CR2.

12. Contaminated PPE (i.e., as respirators, hoses, boots and disposable protective coveralls), will be
cleaned, or properly packaged and labeled prior to removal from the EZ or CRZ.

13. Spillage and splashing of contaminated materials will be prevented to the extent possible given
site activities. In the event that a spillage occurs, contain liquid if possible.

14. Field crew members will be familiar with the physical characteristics of the site, including:
• Accessibility to equipment and vehicles;
• Communications;
• Areas of known or suspected contamination;
• Site access; and
• Nearest water sources

15. The number of personnel and equipment in the contaminated area will be minimized but only to

the extent consistent with workforce requirements for safe site operations

16 All wastes generated during Contractor activities at the site will be disposed of as directed by the PM.

17 All PPE will be used as specified and required by this SSHP
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Personnel are to immediately notify the SSHO if any indications of potential explosions, or unusual
conditions are observed.

4.3.2 Heat Stress Recognition and Control

The wearing of PPE can place a worker at considerable risk of developing heat stress. This can result in
health effects ranging from transient heat fatigue to serious illness or death. A number of interacting
factors, including environmental conditions, clothing, workload, and the individual characteristics of the
worker cause heat stress. Because heat stress is probably one of the most common (and potentially
serious) illnesses, when wearing impermeable PPE in hot environments regular monitoring and other
preventive precautions are vital.

Heat stress monitoring should commence when personnel are wearing PPE, including Tyvek-type
coveralls, and die ambient temperature exceeds 70°F. If standard work garments (cotton coveralls) are
worn, monitoring should commence at 85°F. An ear probe thermometer is recommended over an oral
thermometer to monitor the worker's temperature. The oral type can be used to calibrate the ear probe
thermometer. Heat stress monitoring and control guidance can be found in Appendix F.

4.3.3 Slip/Trip/Fall Hazards

Workers should exercise caution when walking around the site to avoid fall and trip hazards. If holes or
uneven terrain are located in the work area that could cause site personnel to fall or trip, these areas must
be covered, flagged or marked to warn workers. If conditions become slippery, workers should take
small steps with their feet pointed slightly outward to decrease the probability of slipping Gravel or sand
should be spread in muddy areas to reduce slipperiness. Workers should watch where they are walking
and plan the route to walk in areas of good stability

4.3.4 Lifting Hazards

The following guidelines will be followed whenever lifting equipment such as coolers filled with
samples, any other objects that are of odd size or shape, or objects that weigh over 40 pounds:

• Get help when lifting heavy loads.

• When moving heavy objects such as drums or containers, use a dolly or other means of assistance.

• Plan the lift. If lifting a heavy object, plan the route and where to place the object. In addition, plan

communication signals to be used (i.e., "1, 2, 3 lift," etc.)

• Wear sturdy shoes in good condition that supply traction when performing lifts.
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Keep your back straight and heads aligned during the lift, and use your legs to lift the load - do not
twtst or bend from the waist. Keep the load in front of you - do not lift or carry objects from the side.

• Keeping the heavy part of the load close to your body will help maintain your balance.

4.3.5 Noise

Noise hazards at this site include the operation of the drill rig All site personnel and visitors within
25 feet of operations expected to be in excess of 85 decibels will wear hearing protective devices (either
muffs or plugs). All personnel working in or around the drill rig where equipment creates noise levels

high enough to impair conversation, will wear hearing protective devices (either muffs or plugs).

Personnel are to wash their hands with soap and water prior to inserting ear plugs to avoid initiating ear
infections.

A copy of the OSHA Occupational Noise Exposure Standard (29 CFR 1910.95) will be posted in the SZ
All Dames & Moore personnel are in the Dames & Moore Uearing Conservation Program and have had

baseline and, where appropriate, annual audiograms.

4.3.6 Electrical Safety

Ground fault circuit interrupters (GFCI) will be used on all extension cords. All extension cords will
have a non-current carrying grounding conductor, and will be equipped with strain relief. Cords with
damaged insulation, plugs, or sockets will not be used. Damaged extension cords are not to be repaired
and will be taken out of service. The SSHO is responsible for performing periodic inspections on
portable extension cords and GECIs. Extension cords that are used in the work area are to be inspected
weekly. The SSI-IO is responsible for establishing a system of unique identifiers for extension cords and
GFCIs, and a means of denoting that the system passed the periodic inspection. All portable tools will be
grounded or fabricated of approved, double insulated construction.

Warning signs wilt be posted on all equipment-requiring lockouts. "Lockout" involves physically locking
out the energy source(s) to a piece of equipment that is going to be worked on The idea is to prevent an
accidental movement or startup of the equipment white it is being worked upon The lockout rule applies
to almost every piece of equipment that is to be worked on. The exception to this lockout rule is cord-

and-plug equipment if:

• This equipment is unplugged
• The plug is in the control of the worker at all times, and
• There are no other sources of energy to the equipment.

The types of energy that may need to be addressed include electrical and mechanical Where a piece of
equipment has more than a single source or type of energy, each will have to be addressed. The lockout
hardware used is to be durable for the type of use it will receive, identifiable as to its purpose and owner,
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and individually assigned so that only the workei using the lock has the key. Woikers who will be
conducting work that will involve Lockout/Tagout procedures are to notify any other workers who may
be affected by the Lockout. No worker is to attempt to remove the lock of another and restart locked and

tagged out machinery.

4.3.7 Underground and Overhead Utilities

The Site Manager or SSHO is responsible to see that underground utility locations are identified prior to
the commencement of any subsurface (> 0.3 meters (1 foot.) activities. Resources include site plans,

utility companies, and regional utility locating services. The proper utility company personnel will certify
in writing to the Site Manager or SSO the deactivation of underground utilities, and the certification
retained in the project files.

Excavation, drilling, crane, or similar operations adjacent to overhead lines will not be initiated until
operations are coordinated with the utility officials. Operations adjacent to overhead lines are prohibited
unless one of the following conditions is satisfied:

Power has been shut off and positive means (e g. Lockout/Tagout) have been taken to prevent lines from
being energized. Wherever possible, the Dames & Moore SSHO will observe power shut off and place a
lock and tag on the switch. In all cases utility company personnel will certify in writing to the Site
Manager or 551-10 the deactivation of overhead utilities, and the certification retained in the project files.
The Site Manager or SSHO must also attempt to verify power shut off by checking that power is no
longer available to the affected building or equipment.

Equipment, or any part of the equipment, cannot come within the following minimum clearance from
energized overhead lines:

Power Lines Nominal System (kilovolts) Minimum Required Clearance
0-50 10 feet

51- 200 15 feet
201-300 20 feet
301-500 25 feet
501-750 350 feet

751-1000 450

4.3.8 Work Area Protection

As the project operations may be undertaken near a roadway or parking lot, motor vehicles may be a
hazard. Consideration should be given to parking a work vehicle within the coned area between the work
area and on-coming traffic.
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4.3.9 Heavy Equipment

Operation of heavy equipment during site activities presents potential physical hazards to personnel. The

following precautions must be observed whenever heavy equipment is in use:

• PPE such as steel-toed shoes, safety glasses or goggles, and hard hats must be worn whenever such

equipment is present.

• Personnel must at all times be aware of the location and operation of heavy equipment, and take
precautions to avoid getting in the way of its operation Never assume that the equipment operator
sees you; make eye contact and use hand signals to inform the operator of your intent, particularly if
you intend to work near or approach the equipment.

• Traffic safety vests are required for Dames & Moore personnel working near mobile heavy
equipment, such as backhoes and other excavators.

• Never walk directly in back of or to the side of heavy equipment without the operators
acknowledgment

• When an equipment operator must operate in tight quarters, the equipment subcontractor should
provide a person to assist in guiding the operators movements.

• Keep all non-essential personnel out of the work area. Entry into trenches and excavations by field
personnel is prohibited without proper shoring or sloping of excavation sides.

• All heavy equipment that is used in the EZ should remain in that zone until its task is completed. The
equipment subcontractor shouid completely decontaminate such equipment in the designated
equipment CR2 prior to moving the equipment outside of the EZ/CRZ.

4.3.10 Drill Rig Work Practices

The drill rig operator has superior knowledge regarding, and is responsible for drill rig maintenance and
safety. The following information, taken from the National Water Well Association's Manual of Safe

Operating Procedures, provides general guidelines for safe practices on site.

4.3.10.1 Movement of Drill Rigs

The following safety guidelines relate to off-road movements of drill rigs:

• Before moving a drill rig, first walk the route of travel, inspecting for depressions, slumps, gullies, ruts,
and similar obstacles.
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• Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven, or hilly

ground.

• Discharge all passengers before moving a drill rig on rough or hilly terrain.

• Engage the front axle of 4x4 or 6x6 vehicles or carriers when traveling off the highway on a hilly
terrain.

• Use caution when traveling on a hillside. Conservatively evaluate the hillside capability of drill rigs,
because the addition of drilling tools may raise the center of mass. V/hen possible, travel directly uphill
or downhill.

• Attempt to cross obstacles such as small logs, small erosion channels or ditches squarely, not at an

angle.

• When lateral or overhead clearance is close, use the assistance of someone on the ground as a guide.

• Underground utilities are as dangerous as overhead lines. Be aware and always suspect the existence of

underground utilities such as electrical power, gas, petroleum, telephone, sewer, and water. Ask for
assistance:

• If a sign warning of underground utilities is located on a site boundary, do not assume that underground
utilities are located on or near the boundary or property line under the sign; telephone the utility
company and check it out. The underground utilities may be a considerable distance away from the

warning sign.

• Always contact the owners of the utility lines or the nearest underground utility location service before
drilling. The utility personnel should determine the location of underground lines and should mark and
flag these locations. Determine, with the utility personnel, what specific precautions must be taken to
assure safety.

4.3.10.2 Housekeeping On and Around the Drill Rig

To complete the first requirement for safe field operations, the safety supervisor of the drilling crew must
understand and fulfill his responsibility for maintenance and "housekeeping" on and around the drill rig.
The following are a few specific and general suggestions that apply to housekeeping around drill rigs:

• Suitable storage locations will be provided for all tools, materials, and supplies. The locations will
allow for the convenient handling of tools, materials or supplies without the danger that these could
fall on or hit a member of the drill crew or a visitor.

• Avoid storing or transporting tools, materials, or supplies within or on the mast (derrick) of the drill

rig.
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• Pipe, drill rods, bits, casing, augers, and similar drilling tools should be stacked in an orderly manner
on racks or sills to prevent spieading, rolling, or sliding.

• Penetration hammers or other types of driving hammers should be placed at a safe location on the
ground or secured to prevent movement when not in use

• Work areas, platfonns, walkways, scaffolding, and other access ways should be kept free of materials,
obstructions, and substances such as ice, excess grease, or oil that could cause a surface to become
slick or otherwise hazardous.

• Keep all controls, control linkages, and warning and operation lights and lenses free of oil, grease,
and/or ice.

• Do not store gasoline in any portable container other than a non-sparking, red container with a flame
arrestor in the fill spout. The word "GASOLINE' must be clearly visible on the container.

4.3.10.3 Use of Hand Tools

There are many kinds of hand tools that can be used on or around a drill rig. The most important rule is
"use the tool for its intended purpose." The following are a few specific and general suggestions that
apply to the safe use of several hand tools often used on and around drill rigs:

• When a tool becomes damaged, either repair or discard the tool.

• When using a hammer, any kind of hammer, for any purpose, wear safety glasses and require all others
around you to do the same.

• When using a chisel, any kind of chisel, for any purpose, wear safety glasses and require all others
around you to do the same.

• Keep all tools cleaned and stored in an orderly manner when not in use.

• Replace hook and heel jaws when they become visibly worn.

• When breaking tool joints on the ground or on a drilling platform, position your hands so that your
fingers will not be caught between the wrench handle and the ground or the platform, should the wrench

slip or the joint suddenly let go.

4.3.10.4 Use of Augers

The following general procedures should be used when advancing a boring with continuous flight or
hollow-stem augers.
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• Prepare to start an auger boring with the drill rig level, the clutch or hydraulic rotation control
disengaged, the transmission in low gear, and the engine running at a low speed

• The operator and tool handler should establish a system of responsibility for the series of various

activities required for auger drilling, such as connecting and disconnecting auger sections, and inserting
and removing the auger fork. The operator must be sure that the tool handler is well away from the

auger column and that the auger fork has been removed before starting rotation.

• Only use the manufacturers recommended method of securing the auger to the power coupling. Do not

touch the coupling or the auger with your hands, a wrench, or any other tool during rotation.

• Whenever possible, use tool hoists to handle auger sections.

• Never place your hands or fingers under the bottom of an auger section when hoisting the auger over the

top of the auger section in the ground or other hard surfaces such as the drill rig platform.

• Never allow your feet to get under the auger section that is being hoisted.

• When rotating augers, stay clear of the rotating auger and other rotating components of the drill rig.
Never reach behind or around a rotating auger for any reason.

• Never use your hands or feet to remove cuttings away from auger.

Augers should be cleaned only when the drill rig is in neutral, and the augers have stopped rotating.

4.3.10.5 Air Rotary Drilling

Air drilling is basically the same as mud drilling except that the mud pump is replaced by an air-compressor

including cooling system, air receiver and unloading system. The air line is connected to the swivel hose at

the top of the head drive. The air is forced down through the drilling pipe and out through the holes at the

bottom of the rotary drill bit. A small stream of water is often introduced into the air system to help cool the

drill bit and control dust. The air serves to cool the drill bit and force cutting up out of the hole and are
collected at the top. Air is used principally in hard clay or rock formations, in as much as once the air

pressure is turned off, loose formations would cave-in against the drill pipe. This is not the case when mud

is used.

The use of the air rotary downhole hammerdrill in the drilling phase has many advantages. The downhole

hammer is often used in formations that are extremely hard and abrasive. In addition to providing
maximum penetration rates, the downhole hammer works extremely well in deviated formations, thus
permitting the operator to drill a much faster and straighter hole. It is not uncommon for the percussion
hammer to out drill a conventional air rotary system.
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The hammer requires very little weight on the bit in order to make it operate. However, it requires slightly

more air volume to enable the hammer to operate properly, as well as provide the required uphole velocities

to remove the cuttings.

A wide range of hammeis are available to hole sizes to 156mm to 768 mm. All are designed to work with

an air circulating medium. However, some are designed also to work with foam.

Additional safety precautions must be used anytime a compressor is used on-site. These include

• Compressors and related equipment will be located to provide safe access to all parts of the equipment

for operation, maLntenance, and repairs.

• Safety appliances, such as valves indicating devices, and controlling devices, will be located and
installed so that they cannot be readily rendered inoperative by any means.

• Every air compressor will:

• Automatically stop its air-compressing operation before the discharge pressure exceeds the maximum
working pressure allowable on the weakest portion of the system, or

• An air by-pass and alarm will be installed. If this automatic mechanism is electrically operated, the
actuating device will be so designed and constructed that the electrical contacts cannot lock or fuse in

position that will cause the compressor to continue its operation.

• Provision will be made to: Exclude flammables, toxic gases, vapors, or dust from the compressor;

prevent steam, water, or waste being blown or drawn into the compressor intake. A stop valve will be

installed between the air receiver and each piece of stationary utilization equipment at a point
convenient to the operator.

All pressure lines will be inspected to ensure there are no mismatched unions.

Since high pressure lines will be used, the restraining safety clamps must be installed according to
manufacturers directions (from the compressor system).

The safety clamps must be sized to grip the smaller diameter of the hose and remain in place when pressure

fluctuations occur.

1. Check the safety clamps on all high pressure mud rotary hoses.

2. Ensure the safety clamps are in their correct positions.

3. Ensure that the safety clamps are of the correct size for the diameter of hose.
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All threaded unions (if used) for compressed air delivery lines will be checked for mismatched threads
Threads will be correctly "made up" prior to the introduction of pressure on these lines. Both halves of the

union will have the same pressure rating.

4.3.10.6 Start-Up Procedures

All drill rig personnel and visitors should be instructed to "stand clear" of the drill rig immediately prior
to and during and starting of an engine.

Before starting a drill rig engine, make sure that all of the gear boxes are in neutral, all hoist levers are
disengaged, all hydraulic levers are in the correct non-actuating positions, and the cathead rope is not on
the cathead.

4.3.10.7 Drill Rig Operation

Safety requires the attention and cooperation of every worker and site visitor The following procedures

are related to safety during drilling operations:

Do not drive the drill rig from hole to hole with the mast in the raised position. Before raising the mast,
look up to check for overhead obstructions.

• Before raising the mast, clear all drill rig personnel (with the exception of the operator) and visitors
from the areas immediately to the rear and the sides of the mast. In addition, inform them that the mast
is being raised.

• Before the mast of a drill rig is raised and drilling is commenced, the drill rig must first be leveled and
stabilized with leveling jacks and/or solid cribbing. The drill rig should be re-leveled if it settles after
the initial set up. Lower the mast only when leveling jacks are down, and do not raise the leveling jack
pads until the mast is completely lowered.

• Before starting drilling operations, secure and/or lock the mast, if required by the drill manufacturer's
recommendations.

• The drill rig operator should operate a drill rig only from the position of the controls. The operator
should shut down the drill engine before leaving the vicinity of the drill.

• "Horsing around' within the vicinity of the drill rig and tool and supply storage areas is strictly
prohibited, even when the drill rig is shut down. Watch for slippery ground when
mounting/dismounting the platform.
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• Drilling operations should be terminated during an electrical storm.

• Consuming alcoholic beverages, depressants, stimulants, or any other chemical substance while on the

job is strictly prohibited.

• All unattended boreholes must be adequately covered or otherwise protected to prevent drill rig
personnel, site visitors or animals from stepping or falling into the hole. When the drilling project has

been completed, all open boreholes should be covered, protected or backfilled adequately and
according to local or state regulations.

4.3.11 Gas Cylinders

Cylindersmust not be placed where they might form part of an electrical circuit. Keep cylinders away
from grating, layout tables and piping systems that may be used for the grounding or electrical welding

circu its.

• Secure cylinders with chains or store in cylinder rack.

• Pressure-adjusting screws on regulators will be fully released before the regulator is attached to a

cylinder and the cylinder valve opened. Open the cylinder valve slowly; stand to one side, not in

front of pressure regulator gauge faces when opening cylinder valves.

• Before regulator is removed from a cylinder, the cylinder valve will be closed and the gas released
from the regulator.

• Hoses are to be periodically inspected and replaced when worn or damaged.

• Valve protection caps must always be kept on cylinders when they are being moved, stored, or until
ready for use.

4.3.12 Machine Guarding

Remediation equipment such as pumps and blowers present a hazard from nip points and rotating parts

Also, some of the treatment system equipment may start automatically. This equipment will be labeled

with warning signs indicating that the equipment starts automatically. Equipment must be provided with

machine guarding (e.g. cages, shields) to protect employees. This guarding must be designed to prevent
the operator from having any part of his body in the danger zone where it could be caught or struck by

moving parts during the operating cycle.

Machine guarding must not be removed for any reason except during necessary maintenance and repair

Proper lockout and tagout procedures must be followed to prevent the accidental energizing of equipment

during maintenance and repair Machine guards must be put back in place following maintenance and
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repair work. Warning signs will be posted at all machine guards indicating that personnel are not to
operate the equipment unless guards are in place.

4.4 AIRFIELD SAFETY

Some of the characterization activities will take place next to active runways. The following procedures
will be strictly adhered to during work near runways.

4.4.1 Definitions

'Landing Areas" - The primary surfaces, comprising the surface of the runway, runway shoulders, and
lateral safety zones. The length of cacti primary surface is the same as the runway length. The width of
each primary surface is 2,000 feet (1,000 feet on each side of the runway centerline);
"Clear Zone" - The area beyond the ends of each runway

• The extension of the primary surface for a distance of 1,000 feet beyond each end of each runway;

• All taxiways, plus the lateral clearance zones along each side for the length of the taxiways (the outer
edge of each lateral clearance zone is laterally 250 feet from the far or opposite edge of the taxiway,
e.g., A 75 foot wide taxiway would have a combined width of taxiway and lateral clearance zones of
425 feet); and

• All aircraft parking aprons, plus the area 125 feet in width extending beyond each edge all around the

aprons.

"Safety Precaution Areas" - The area of approach-departure clearance zones and transitional zones where
placement of objects incident to contract performance might result in vertical projections at or above the
approach-departure clearance, or the transitional surface.

"Approach-Departure Clearance Surface" - An extension of the primary surface and the clear zone at each
end of each runway, for a distance of 50,000 feet, first along an inclined (glide angle) and then along a
horizontal plane, both flaring symmetrically about the runway centerline extended.

4.4.2 General Requirements

The following requirements will be complied with while:

• Operating all ground equipment (mobile or stationary);

• Placing all materials; and

• Performing all work, upon and around all airfields.

The SSHO will report to the COR before initiating any work and will notify the COR of any proposed
changes to locations and operations.
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No equipment or personnel will use any runway for purposes other than aircraft operation without
permission of the COR, unless the runway is:

• Closed by order of the COR, and

• Marked by red flags by day, and electtic, battery-operated low-intensity red flasher lights by night

All paved surfaces, such as runways, taxiways, and hardstands, will be kept clean at all times and,
specifically, free from small stones which might damage aircraft propellers orjet aircraft.

Mobile equipment will be operated according to the safety provisions of this SSHP, while actually
performing work on the airfield. At all other times, mobile equipment will be removed to locations

• Approved by the COR;

• At a distance of at least 750 feet from the runway centerline, plus any additional distance: and

• Necessary to ensure compliance with other provisions of this section.

4.4.3 Landing Areas

Nothing will be placed upon the landing areas without the authorization of the CUR.

Landing areas hazardous to aircraft will be outlined, using (unless otherwise authorized by the COR) red

flags by day, and electric, battery-operated low-intensity red flasher lights by night.

All vehicles operating in landing areas will be identified by means of a flag on a staff attached to, and
flying above, the vehicle The flag will be three feet square, and consist of a checkered pattern of
international orange and white squares of one foot on each side (except that the flag may vary up to ten
percent from each of these dimensions).

All other equipment and materials in the landing areas will be marked using red flags by day, and electric,

battery-operated low-intensity red flasher lights by night.

Work will be performed so as to leave that portion of the landing area which is available to aircraft free

from hazards, holes, piles of material, and projecting shoulders that mtght damage an airplane tire.
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4.4.4 Safety Precaution Areas

Nothing will be placed upon the safety precaution areas without authorization of the CUR.

All equipment and materials in safety precautions areas will be marked using (unless otherwise authorized

by the CUR) red flags by day and electric, battery-operated, low intensity red flasher lights by night.

All objects placed in safety precaution area will be provided with a red light or red Lantern at night, if the
objects project above the approach-departure clearance surface or above the transitional surface.
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5.0 RESPIRATORY PROTECTION

The ND will be used every 15 minutes to monitor for site vapors At the conclusion of five monitoring
cycles, and assuming that no further soil staining, water sheen, or sensory detection of hydrocarbons has
occurred, PID monitoring can be scaled back to reflect regular site monitoring protocols.

PID reading will be obtained in the vicinity of auguredldrilled holes and any excavation areas (including
trenches). These readings will be compared with background levels obtained during initial site approach
and activity initiation that disturbed site media (waters and/or soils)

5.1 UPGRADE AND DOWNGRADE CRITERIA

No individual will enter an area where the use of respiratory protective equipment is required unless the
person has been trained in the selection, use, care and limitations of the respirators, and the proper
respirator has been selected for the task and fit tested. All Air-Purifying Respirators (APRs) will be
pressure checked during each donning and prior to site entry.

Engineering controls should always be the primary control of contaminated air (i.e. elimination of source

of contamination, ventilation equipment, barriers).

If elevated levels of hydrocarbon vapors are discovered during any activity, site personnel will don a half-

face APR with organic vapor cartridges.

• Elevated levels will be defined as sustained readings (for one minute) on the PID that exceed
five ppm and confirmation that either benzene or vinyl chloride is present. The assumption being that
approximately 20% of any total volatilized chemical indication via PID could be a benzene or vinyl
chloride fraction equaling I ppm.).

• Confirmation is a positive colorimetric tube result for benzene or vinyl chloride at one ppm.

In lieu of donning respirators, as project scheduling permits, workers may temporarily 'back-off from
the work area and wait for natural ventilation to remove some of the vapors. If this approach is taken,
workers will re-approach the work site with the PID monitoring to establish that safe re-entry and
resumption of site work without respirators may continue.

• In the event that benzene is detected in excess of one ppm, 1/2 face APRs equipped with organic
vapor cartridges will be donned. These respirators will be worn until benzene levels are below
one ppm. In the event that benzene levels exceed 10 ppm, workers will don full-face piece APRs. If
benzene levels exceed 50 ppm, workers will "back-off' and allow the area to ventilate. Approach and
continuation of work activities will only commence when benzene levels are less than 50 ppm
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In the event that vinyl chloride is detected in excess of one ppm, full face APRs equipped with
organic vapor cartridges will be donned. These respirators will be worn until vinyl chloride levels are

below one ppm. If vinyl chloride levels exceed five ppm, workers will "back-off' and allow the area
to ventilate. Approach and continuation of work activities will only commence when vinyl chloride

levels are less than five ppm

5.2 SELECTION CRITERIA

Once the need for respirators has been established, the respirators will be selected on the basis of the

hazards to which the worker is exposed.

Selection criteria should include:

• Contaminant concentration

• Whether the contaminant may be sufficiently toxic to be Immediately Dangerous to Life or Health

(IDLH)

• Oxygen deficiency potential

• Useful life of the respirator or cartridge.

• Escape routes available.

• Whether the equipment is intended for emergency use, for periodic use, or for stand-by purposes.

5.3 MEDICAL SCREENING

Prior to assigning personnel tasks requiring the use of respirators, the employee will be medically
evaluated in compliance of requirements of 29 CFR 1910.134. The physician conducting the medical
examination will provide a written opinion statement that the employee is fit to wear the chosen
respirator(s). This physician's opinion will constitute medical clearance as described in the Medical
Notification statements. Copies of these clearance statements will be attached to this SSHP and are also

available in the SZ contractor files area.

Employees not physically and psychologically capable of wearing respirators will be assigned to such
work that does not include the use of respirators.

The medical status of each employee is to be reviewed annually and as may be deemed necessary if the

physical status of the employee changes.

5.4 FIT TESTING

Fit testing will be performed in accordance with accepted fit test procedures defined in HS150 of the
Dames & Moore Firmwide Health and Safety Policy and Procedures Manual a copy of which is
maintained at the site The Dames & Moore Respiratory Protection Program is included in this Manual.
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Records of fit testing will be maintained on site in the SZ contractor files area and by the employee's
office and/or corporate medical surveillance program.

Records of fit testing will be maintained on site in the SZ contractor files area and by the employees
office and/or corporate medical surveillance program.

5.5 RESPIRATOR USE INSTRUCTIONS

Only those employees who have been properly trained and qualified on the specific type of respirator to
be worn will use respirators.

All employees whose job assignment requires the use of respirators will be given respirator training at the

time of fit testing and before being assigned to the job. Retraining will be performed annually on each
type of respirator worn by the individual. Training records are kept on file by the employee's office.

Only NIOSH approved respirators and cartridges approved for the hazardous atmosphere to be
encountered will be used.

CAUTION: Full face piece or 1/2 face piece APRs are not to be used where an oxygen deficiency may
occur. Only air-supplied full-face respirators with a 15-minute emergency escape cylinder or Self-
Contained Breathing Apparatus (SCBA) will be worn when an oxygen deficiency exists. Since SCBA
will not be available on-site, no oxygen deficient atmospheres will be entered.

CAUTION: A respirator does not protect against excessive heat or against hazardous substance that can
attack the body through the skin.

A person wearing a respirator must be clean-shaven in the area of the face piece seal Long hair,
sideburns, and skullcaps that extend under the seal are not allowed. Glasses with temple pieces extending
under the seat are not allowed. Persons with facial conditions that prevent a proper seat are not allowed to
wear a full-face piece respirator until the condition is corrected.

Respirator Inspection:

Respirators will be inspected by the user before and after each days use and those not used routinely used
will be inspected once a month. All routine inspections wilt be conducted in the SZ or in the clean side of
the CR.Z.

Inspection procedure for APRs (full-face piece and 1/2-face piece cartridge respirators): Examine the
face piece for:

• Excessive dirt

• Cracks, tears, holes, or distortion from improper storage.
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• Inflexibility

• Cracked or badly scratched lenses.

• Incorrectly mounted lens or broken or missingmounting clips

• Cracked or broken air purif'ing element holder, badly worn threads, or missing gaskets.

• Examine the head straps or head harness for:
- Breaks or cracks
- Broken or malfunctioning buckles. Excessively worn serration on the head harness that may

permit slippage

• Examine exhalation valve for the following after removing cover:
- Foreign material
- Cracks, tears, or distortion in the valve material.
- Improper insertion of the valve body in the face piece.
- Cracks, breaks, or chips in the valve body, particularly in the sealing surface.
- Missing or defective valve cover.
- Improper installation of the valve in the valve body.

• Examine the air puri'ing elements for:
- Missing cartridge adapter gasket
- Incorrect cartridge/canister, or filter for the hazard.
- Incorrect installation, loose connections, missing or worn gaskets, or cross threading in the

holder.
• Cracks or dents in outside case or threads of filter or cartridge/canister.

5.6 CLEANING OF RESPIRATORS

Respirators assigned and worn by one individual must be cleaned after each day's use. Visitors' or multi-
assigned respirators must be cleaned and disinfected after each use.

Extreme caution must be exercised to prevent damage from rough handling during the cleaning
procedure.

After cleaning, respirators must be reassembled.

A respirator disinfectant wipe is approved as disinfectant between continuous use but not for cleaning and
sanitizing after each day's use
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5.6.1 Cleaning Procedure for Individually Assigned Respirators

Washing: The respirator must be disassembled and washed with a mild liquid detergent iii warm water.
A brush should be used. To avoid damaging the rubber and plastic in respirator face pieces, use a soft
bristle brush and a cleaner/water solution between 90 and 100°F.

Rinsing: The respirator should be rinsed thoroughly in clean water (140°F maximum) to remove all
traces of detergent. This is very important to prevent dermatitis.

Drying The following drying methods may be used:

• Draining and drying on a clean surface;
• Draining and drying when hung from racks (take care to prevent damage); or
• Towel drying with soft clothes or paper towels.

5.6.2 Cleaning Procedure for Visitor or Multi-Assigned Respirators

Washing: The respirator must be disassembled and washed with a brush in a cleaning solution in warm
water. To avoid damaging the rubber and plastic in respirator face pieces, use a soft bristle brush and a
cleaner/water solution between 90 and 00°F.

Rinsing: The respirator must be immersed in a disinfectant solution noted below for at least two minutes
and then rinsed in clean water at 140°F maximum.

Disinfection: Quaternary ammonia so'ution prepared according to the respirator manufacturer's
instructions will be used for disinfection.

Drying: The following drying methods will be used: draining and drying on a clean surface; draining and
drying when hung from racks.

5.7 RESPIRATOR MAINTENANCE

Respirator i-naintenance of a routine nature will only be performed by the SSFIO

Approved replacement parts must be used. Substitution of parts from a different brand or type of
respirator invalidates the technical approval of the respirator.

Only an individual who has been certified by the manufacturer will do maintenance on a SCBA.

5.8 STORAGE OF RESPIRATORS

When not in use, respirators will be stored to protect them from dust, sunlight, heat, extreme cold,

excessive moisture, damaging chemicals, and physical damage

Respirators will be stored in reusable plastic bags between shifts.
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• With the exception of APRs designated as "Emergency Use", all cartridges will be stored separate
from the respirator harness.

• The cartridges must be bagged separately or in a pair, and marked as to prior date of use and
remainder of active service life.

• If respirators are stored between shifts with the cartridges loaded, the outside of the cartridge will be
taped and the harness deconned prior to placement of the respirator in a large Ziplock bag These
Ziplock bags will be replaced after each storage event

The respirator storage environment must be clean, dry and away from direct sunlight.
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6.0 PERSONAL PROTECTIVE EQUIPMENT PROGRAM

6.1 LEVELS OF PROTECTION

The following isa brief description of the levels of protection that may be utilized at the Richards-Gebaur
AFU Project and the general types of PPE incorporated in each. All personnel, including visitors, must
provide proof of medical fitness or clearance prior to being provided PPE.

Level C and Level D protection, primarily Level D, wilt be worn during site activities

6.1.1 Level C Protection

Level C protection may be worn based on air monitoring. Generally, Level C is employed where skin
contact with site constituents is not likely, and where the airborne exposure is primarily from low levels
of vapor constituents or airborne dusts. Level C PPE is listed below

APRs (1/2-face or full-face) with organic vapor cartridges
Disposable, one-piece Tyvek® coverall
Nitrile gloves
Deconnable chemically-resistant boots with steel toe and shank.
Hard hat
Hearing protection, either muffs or plugs
American National Standards Institute (ANSI) approved safety glasses or goggles
Additional equipment (as warranted by conditions):

- 2-way, intrinsically safe radios
- Face shield

6.1.2 Level D Protection

This fieldwork uniform will be used for most activities at the site, as long as chemical contaminants are
not encountered above the established action levels. The Level D personal protective equipment for this

project includes:

Work gloves (as required)
Nitrile gloves (for handling decontamination chemicals or potentially contaminated soils)
Work boots with steel toe and shank
Hard hat
Hearing protection (as required) either muffs or plugs
ANSI approved safety glasses or goggles.

Final Site Safety & Heaith Plan - Remedial Actions/investigations at Muitipie Sites Project Number UEBL 930014
Richards-Gebaur Air Force Base, Missouri November 1999

Page 39



211 405

7.0 AIR MONITORING PROCEDURES AND ACTION LEVELS

7.1 AIR MONITORING INSTRUMENTS

The field instrumentation described in tins subsection has been specifically e1ected for the contaminants
that may be reasonably anticipated to be encountered during the course of this project. Selection factors

include anticipated airborne concentrations, potential interference, IPs, instrument sensitivity, and
occupational exposure limits. The action levels described below are established with the expectation that
these specific instruments will be used. DO NOT SUBSTITUTE INSTRUMENTS WITHOUT THE
CONSENT OF THE SHM.

7.2 A MONITORING FOR GENERAL SITE ACTIVITIES

A PID will be used to monitor for organic vapors during general site activities. The analyzer will be used
on a regular basis, typically every fifteen minutes, to monitor in the immediate vicinity of the work area.
If readings exceed an average of 5 ppm above background levels for more than one minute, monitoring in
the Operator's Breathing Zone (OBZ) of the person working nearest the emission source will start
immediately, and personnel will don protective clothing as described in Section 6.1.1. The analyzer
operator will be familiar with the proper use and operation of the equipment and understand the
limitations of air monitoring in general.

Upgrade and Downgrade Criteria for respiratory protection are discussed in Section 5.1.

7.3 BACKGROUND READINGS

All direct-reading instrument (PID) readings will be evaluated relative to background readings, not "meter
zero". Instrument readings will be obtained upwind of the site work area in order to determine the level
of "background' readings. These readings will be obtained

• Prior to the start of work at each shift, and

• When work is occurring outdoors and a significant shift in wind direction occurs.

Background levels may be affected by local vehicle traffic, emissions from nearby operations unrelated to
the site, and airfield activities. Site readings will be evaluated against these background readings (i.e., if
an action level is listed as 20 ppm, it is evaluated as 20 ppm above background).

7.4 DATA LOGGING

All direct-reading instrument monitoring data, including background readings, will be logged in the Field
Log Book.

The results of daily instrument calibrations will be logged in the Field Log Book
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• All monitoring instruments will be calibrated prior to the start of each shift.
• Calibration should also be performed whenever inconsistent or erratic readings are obtained

If an instrument cannot be calibrated to specification, or becomes otherwise inoperable, all invasive site
work will cease until the instrument is appropriately repaired or replaced; the SHM should be contacted
for further guidance.

The form INSTRUMENTATION c'ALIBRATION & FIELD ACTIVITYDOCUMENTATION is provided in

Appendix I
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8.0 SITE CONTROL MEASURES

Barricades and bariicade tape will be used to delineate an EZ and CRZ

• An opening in the barricades at the CRZ will serve as the personnel and equipment entry and exit

point.

• The personnel CRZ will be established between the EZ and SZ. All entry to and exit from the work
area will be made at this opening in order to control potential sources of contamination.

The PM or SSHO will designate an evacuation area prior to each shift; this area should be out of the path

of vehicular traffic. All personnel should be notified of the evacuation area location. A compressed gas

horn will be used to signal an evacuation in the event of an emergency. Three blasts of the horn will be

the agreed-upon signal to immediately stop work and proceed to the evacuation area

The SSHO will provide site hazard and emergency action information to all site visitors before they enter

the site (see Appendix 0). This information will be included in an initial five to ten minute safety

briefing.

8.1 PERSONNEL LISTS

The SSHO will maintain a list of all authorized personnel on the site

All site visitors' sign will sign the Visitors'Log. The term "visitors" is not applicable to personnel who in
any way direct on-site activities. Individuals who direct site activities must be trained iaw 29 CFR
19 10.120 and are participants in the site work force

All contractor personnel will sign in at their initial entry on-site. During this initial entry at the SZ, the
contractor personnel will provide the following documentation to the SSHO:

• Medical clearance in the form of a physician's opinion statement with agreement by the physician that

this worker is fit to participate in required work activities given the level of respiratory protection

required

• Completion of 40 hours of training iaw 29 CFR 1910.120

8.2 WORK ZONES

The following work zones will be set up in the following manner to help control the spread of hazardous
materials out of the immediate work area.

Exclusion Zone - a perimeter around the work area will be defined and delineated before work starts.
The location of the perimeter will be recorded in the Field Log Book each day. The encircled area will
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constitute the EZ. This zone is where potentially liazay4ou contaminants and physical hazards to the
workers will be contained. Full PPE will be required in this a?ea. The size of the EZ may be altered to
accommodate site conditions and to enhance contaminant containment.

Contamination Reduction Zone - a corridor lcadmg from the EZ will be defined, and will lead to the
SZ. All decontamination activities will occur in the CRZ. A waste container will be placed at the end of

the corridor so contaminated disposable equipment can be placed inside and covered Surface/soil

contamination in this area should be controlled using plastic sheeting. Disposal containers will be labeled

as potentially contaminated materials.

Support Zone - a SZ, the outermost part of the site, must be defined for each field activity. Support
equipment is located in this uncontaminated or clean area. Normal work clothes are appropriate within

this zone. The location of this zone depends on factors such as accessibility, wind direction (upwind of

work area), and resources (that is, roads, shelter, utilities). Toilets, break areas, lunch areas and general
support areas will be located in this zone.

8.3 VISITOR CONTROL

All site visitors (including Federal and state agency employees) will be required to obtain a visitor badge

from the 551-10 and sign a visitor log prior to entering any construction areas. The SSHO will inform the

visitors of the site hazards, site rules, emergency procedures, and personal protective equipment
requirements before they enter the site. At no time will visitors be allowed to enter the EZ or CRZ unless

they show proof of:

• Medical clearance in the form of a physician's opinion statement with agreement by the physician that

this worker is fit to participate in required work activities given the level of respiratory protection

required

• Completion of 40 hours of training iaw 29 CFR 1910.120

• A VISITORSLOG is provided in Appendix 0.

8.4 SITE CONTROL AND SECURITY

Site personnel will obtain required security badges Contractor's vehicles and equipment may be searched

at any time by security police for items that are prohibited at the facility. These items include firearms or

other weapons, explosives, alcohol, and illegal drugs. Site personnel are prohibited from having any of
these items. In addition, if site personnel witness any activities that appear to be unauthorized, including
unauthorized entries onto base property, the security police will be notified.
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9.0 DECONTAMINATION PROTOCOL

9.1 PERSONNEL DECONTAMINATION

9.1.1 Contamination Prevention

Eating, drinking, smoking, application of cosmetics, and chewing tobacco are prohibited in the work
areas. These activities are permitted in the SZ only after the employees have removed their protective
clothing and respirators and washed their hands and face.

Disposable clothing, gloves, hard hats and respirators will be removed before leaving the work area.
Hard hats used in the EZ cannot be taken out of the EZ until they have been completely decontaminated.

Employees will not kneel or sit on the ground or on drums, containers or other contaminated areas.

As practical, monitoring and sampling instruments will be covered with visqueen or placed in a plastic
bag prior to entrance into the EZ to protect them from becoming contaminated.

Good housekeeping is of primary importance for an effective decontamination program and is enforced

accordingly. Discarded equipment will be disposed of in appropriate containers (i.e., gloves, rags,
coveralls).

Employees will not remove any contaminated clothing or equipment from the site

Torn or otherwise damaged protective clothing, gloves, rubber boots, safety glasses and hard hats will be

replaced immediately.

9.1.2 Decontamination Area

For activities that result in exposure to or generate hazardous materials, a decontamination station will be

provided.

The decontamination area is to be covered with plastic sheeting that will be replaced when torn or heavily
soiled, and at the end of each shift. The SSHO will evaluate actual site conditions and needs of the
workforce when setting up the decontamination area.

All spent decontamination fluids (rinse waters, etc.) will be handled as hazardous waste until lab results
indicate otherwise.

Disposable clothing, gloves and spent respirator cartridges will be disposed of after each work shift
These items are to be placed in receptacles located inside the CR.Z. These receptacles are to be emptied
daily into containers for shipment to an approved disposal facility.
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If site activity logs document that these materials were iever used where contaminated media was

disturbed, and exposure levels never exceeded background levels, the materials may be disposed of as

sanitary waste

If there is any doubt as to the waste characteristics of these materials, the spent PPE will be disposed

of as hazardous waste in accordance with landfill disposal protocols.

Employees will be responsible for the cleaning and maintenance of their respirators. Used respirators are

to be cleaned by the employee at the end of each shift. Clean respirators are stored in respirator bags.

9.1.3 Decontamination Procedures for Level C and D Protection

Remove all monitoring equipment, sample containers, and notes to the CRZ. The decontamination helper

will obtain decontamination soluttons and decontaminate the equipment as necessary.

1. Scrub boots and gloves with a stiff bristle brush and decontamination solution.

2. Rinse with water.

3. Remove tape from around wrist and ankles.

4. Remove outer gloves.

5. Brush gross contamination from disposable coverall.

6. Remove deconnable chemical protective boots or boot covers

7. Remove disposable coverall taking care not to touch the outside of the garment, discard in provided

container.

8. Remove hardhat and eye protection (place in bin to be decontaminated).

9. Remove respirator (Level C protection only).

10. Remove inner gloves; discard in provided container.

11. Wash hands and face in soapy water and rinse with potable water.
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9.1.4 Procedures for Direct Contact with Hazardous Waste

Any employee whose skin, eyes, or other body parts come into direct contact with hazardous materials
will proceed as follows:

I. Douse the affected area using the emergency safety showers and/or eyewash provided at the site to
rinse off the contamination

2. Remove his/her protective clothing and respirator and dispose of them in the appropriate laundry or
waste receptacle for cleaning or disposal

3. Proceed to the CRZ, go through decontamination, and don clean PPE

If warranted, the employee will be taken for immediate medical attention.

ALL such incidents must be reported to the SSHO or the PM immediately after decontamination.

9.1.5 Personnel Decontamination in Medical Emergencies

In the event of physical injury or other serious medical concerns, immediate First Aid should be
administered in lieu of further decontamination efforts.

9.2 EQUIPMENT DECONTAMINATION

Prior to equipment leaving the exclusion zone, or any vehicles that have come in contact with
contaminated materials, the following steps must be taken.

V/here it is likely that vehicles or equipment have come in contact with contaminated material, such
equipment will be decontaminated upon leaving the EZ.

All spent decontamination fluids or sludges (that is, rinse waters, mud slurries, and so on) will be handled
as hazardous waste until lab results indicate otherwise.

Following the washing, the equipment will be inspected by die SSHO. Upon SSHO approval, the
equipment may leave the active project area. Under no circumstances will heavy equipment be allowed
to leave the site if the equipment is not inspected and decontaminated.
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9.2.1 Decontamination of Tools

When all work activities have been completed, contaminated toots will be totally decontaminated. A job
is NOT considered complete until the work area has been cleaned and all used material properly discarded

and tools cleaned and properly stowed.

All tools will be constructed of non-porous, non-absorbent matet ials. This will aid the decontamination

process. Tools will be placed on a decontamination pad or into a bucket and thoroughly washed using a

soap solution and brushing or high-pressure spray, followed by a water rinse. All visible particles will be
removed before the tool is considered clean. If contaminants are not easily cleaned with water due to

organic nature, a commercially available cleaner or Alconox will be used at the direction of the SSHO or
SHM.

9.2.2 Decontamination of Monitoring Instrumentation

Due to the sensitive electronic nature of industrial hygiene monitoring equipment, special care will be
taken when decontaminating it. If the equipment is likely to contact contaminated materials during use in

the EZ, the equipment will be wrapped in plastic. The equipment will not be tightly wrapped or wrapped
in such a manner that inlet or exhaust portals are obstructed. A damp wipe down with a cloth moistened

with decontamination solution will be conducted before leaving the EZ if the equipment contacted
contaminated materials during use.

9.3 SITE ROUSEKEEPINC

To complete the first requirement for safe field operations, the SSHO and the subcontractor safety
representatives must understand and fulfill their responsibility for maintenance and "housekeeping" at the

site.

Suitable storage locations will be provided either in the SZ or the CRZ for all tools, materials, and
supplies. The locations will allow for the convenient handling of tools, materials or supplies without
danger that these could fall on or hit anyone.
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10.0 PERSONNEL TRAINING REQUIREMENTS

All personnel involved in woik involving potential contact with hazardous waste will satis' the
requirements of29 CFR 1910.120 (e), including:

• Forty hours of initial offsite training.

• Eight hours of annual refresher training for all personnel.

• Eight hours of supervisor training for personnel serving in a supervisory capacity and directing site
work.

• Three days of work activity under the supervision of a trained and experienced supervisor. This
supervisor will have received iaw 1910.120, 48 hours of initial training and documented supervised
on-site experience (not necessarily all at one site) of three days. A form to document on-site
experience is provided in Appendix H.

A briefing as to site contaminants and products to be used on the project will be conducted for all
employees prior to commencement of on-site work.

The SSI-JO will maintain, at the site, current copies of training certificates for all site personnel.

In addition, all site personnel will review this SSHP and sign a copy of the SSHP Compliance Agreement,
which are found in Appendix A. The SSHO will maintain these agreements at the site, and forward them
to the SHM and PM at the conclusion of the operation. Copies of these agreements will be attached to the
S SHP.

10.1 SITE SAFETY BRIEFINGS

Prior to the start of operations at the site, and for all new personnel who report to the project after the start

of operations, the SSHO will conduct a site safety briefing that will include all personnel involved in site
operations. At this meeting, the SSHO will discuss.

• Contents of this SSHP;
• Personnel rights and responsibilities under OSI-JA;
• Names of employees and alternates responsible for safety and health;
• Types of hazards at the site and means for minimizing exposure to them;
• Health effects associated with exposure to petroleum hydrocarbons and chlorinated hydrocarbons.
• The type of monitoring that will be performed;
• Action levels for upgrade and downgrade of PPE;
• PPE that will be used,
• Heat and cold stress monitoring and control,
• Confined Space Entry requirements,
• Engineering controls;
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• Decontamination protocol,
• Site control measures, including safe operating practices and communication;
• Location and use of emergency equipment,
• Evacuation signals and procedures;
• Routes of entry, toxicology, and healthhazard information; and
• Conduct hazard communication training for all chemicals brought on site.

10.2 SAFETY BRIEFINGS

Subsequent site safety briefings will be conducted at least weekly to:

• Address hazards associated with new tasks and locations,

211. 414

• Discuss problems observed during the previous shift such as improper use of respirators or protective

clothing, violation of decontamination procedures, and other variances from the SSHP, and

• Discuss the hazards associated with additional chemicals brought on site by contractor personnel

The SSHO will also provide special training when unanticipated problems or changes in operations occur

and to new employees as needed.

For each site safety briefing, the SSHO will complete a Site Safety Briefing Form (Appendix G) and
submit each on a regular basis to the PM and SHM.

10.3 FIRST AID/CPR TRAINING

The SSI-IO and the site manager will maintain current certification

Cardiopulmonary Resuscitation (CPR) training or the equivalent.
responsible for responding to site emergencies and incidents will

American Red Cross First Aid and CPR training or the equivalent.

training and Bloodborne Pathogen training will be on site at all times.

10.4 VISITORTRAINING

in American Red Cross First Aid and

All other on-site personnel who are
also maintain current certification in
Two individuals with First Aid/CPR

The SSI-IO will brief visitors to aid in protecting their safety while visiting the site. The training will
familiarize visitors with hazards associated with the site, describe work zone boundaries and access and

exit procedures, explain emergency procedures, and describe the use of PPE required during the visit.
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11.0 MEDICAL SURVEILLANCE

All personnel who will be working on site during this project must be participating in the Medical
Surveillance Program. Medical Notifications for project personnel will be maintained at the project field
office.

The exam protocol, and a description of the Medical Surveillance Program is contained in the Dames &
Moore's Firmwide Health and Safety Program Manual, a copy of which is maintained at the site.
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12.0 EMERGENCY RESPONSE PLAN

12.1 PLAN PROCEDURES

The purpose of this Emergency Response Plan is to minimize hazards to human health or the environment
from fires, explosions, or any unplanned sudden or non-sudden release of hazardous waste or hazardous
waste constituents to air, soil or surface water.

The provisions of this Emergency Response Plan must be implemented immediately whenever there is a
fire, explosion, or release of hazardous waste or hazardous waste constituents that could threaten human
health or the environment.

Emergency information, points of contact and a map showing the route to the hospital is contained in the
figure section of this Health and Safety Plan. These pages should be photocopied and laminated for
posting on site.

12.2 RESPONSIBILITIES OF THE EMERGENCY COORDINATOR (EC)

The SSHO will act as the EC at the project site. The EC has the responsibility for coordinating all

emergency response measures, and initiating materials and equipment purchases. Qualified backup ECs
will be designated so an EC will either be located on the site or on call (available to reach the site to
respond to an emergency within 15 minutes). The EC has the authority to commit the resources required

to implement this emergency response procedure.

The EC is responsible for being thoroughly familiar with:

• The SSFIP and base's Emergency Response Plan.

• All operations and activities associated with the project.

• The location and characteristics of the waste handled.

• The emergency signals and evacuation routes.

• The location of all operation-specific records.

• The physical layout of the facility and location of emergency equipment.

12.3 COORDINATED EMERGENCY SERVICES

12.3.1 Obtaining Emergency Services

To obtain emergency services, the EC will first investigate the severity of the emergency/tnjury. If the
emergency/injury requires outside emergency services, the EC will immediately contact the appropriate
emergency services. The PM will be notified next of the emergency and the impending arrival of
emergency services.
Final Site Safety & Health Plan- Remedial Actions/Investigations at Multiple Sites Project Number UEBL 930014
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12.3.2 Communications

A communication network will be set up to alert site personnel of emergencies and to summon outside
emergency assistance. Where voice communication is not feasible an alarm system (i.e., sirens, horns)
will be set up to alert employees of emergencies Radio communication may also be used to
communicate with personnel in the exclusion zone. Where phone service is not readily available, radios
or portable phones will be used to communicate with outside agencies Site personnel will be trained on
the use of the site emergency communication netwoik. Emergency phone numbers will be posted at the
phone or radio used for outside communication. The SSHO/EC is responsible for establishing the
communication network prior to the start of work, and for explaining it to all site personnel during the site

safety briefing.

Personnel in the event of an emergency will use the following hand signals:

Signal Definition
Hands clutching throat Out of air/can't breathe
Hands on top of head Need assistance
Thumbs up OK/I'm alL right/I understand
Thumbs down NO/negative
Arms waving upright Send back support
Grip partner's wrist Exit area immediately

12.3.3 Emergency Services Information

In the event of an emergency, site personnel will evacuate from areas involved in hazardous material
emergencies and summon outside assistance from agencies with personnel trained to deal with the
specific emergency. This section outlines the procedures to be followed by site personnel in the event of
a site emergency. These procedures are to be reviewed during the on-site safety briefings conducted by
the 55110/BC.

In the event of a medical emergency or fire notify.
Fire: (911)
Ambulance: (911)
Hospital: (911)

12.3.4 Directions to Hospital:

• From the 1100 Area and 120Q Area; take Markey Road east to Scott Avenue and turn right (south)
onto Missouri Highway 58. Proceed east on Missouri Highway 58 approximately two miles to
Research Belton Hospital located immediately east of U.S. Highway 71 interchange.

• From the ST-007 Area, Building 903, Building 965, Building 940, Building 948, Building 944,
Storm Sewer Line, the northern portions of the fuel hydrant line, tarmac area and the
industrial waste line; take Hangar Road south to 155ii2 Street and turn east Proceed east on 1S5
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Street to U.S. Highway 71 and turn right (south). Proceed south on U.S. Highway 71 approximately
four miles to the Missouri Highway 58 exit (third exit) Research Belton Hospital is located
immediately east of the Missouri Highway 58 exit;

From ST-005 (OillWater Separators), Building 942, POL Yard, and the eastern portions of the
fuel hydrant and industrial waste lines; take Andrews Road north to Missouri Highway 150 and
turn east (right) to U.S. Highway 71. Proceed south on U.S. Highway 71 approximately four miles to
the Missouri Highway 58 exit (third exit). Research Belton Hospital is located immediately east of
the Missouri Highway 58 exit.

From Building 1025 and Building 1033 areas; follow the old runway and gravel road northeast to
Andrews Road. Turn left onto Andrews Road and proceed north to Missouri Highway 150 and turn
right (east) to U.S. Highway 71. Proceed south on US Highway 71 approximately four (4) miles to
the Missouri Highway 58 exit (third exit). Research Belton Hospital is located immediately east of
the Missouri Highway 58 exit.

Prior to the start of work, the SSHO will confirm that these numbers remain appropriate. Prior to the
commencement of site operations, the SSHOIEC will notify emergency medical personnel, ambulance
crews, and hospital emergency room staff of the possibility of having to handle contaminated clothing or
employees, or both, and will advise them of appropriate decontamination measures. Copies of this SSHP
will be provided to emergency units as appropriate prior to the start of work

A map presenting the route to the hospital is provided in the figures section of this Health and Safety
Plan.

12.4 EMERGENCY PROCEDURES

This section of the Emergency Response Plan describes the actions that will be taken by site personnel in
response to any injury, accident, fire, explosion, or unplanned sudden or non-sudden release of hazardous
waste, hazardous waste constituent, or hazardous material to the air, soil, or surface water

Upon discovery or notification that an emergency exists, the EC will:

1. Determine the extent of the emergency

2. Implement evacuation, if needed, to prevent injury.

3. Call for outside assistance as needed.

4 NotifS' the COR.

5. Start immediate control actions.
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6. Implement cleanup or other responses.

7. Notif' local, state, and federal agencies as required.

8. Assure completion of cleanup.

9. Provide for storage of cleanup material, including hazardous waste.

10. Evaluate possible hazards to human health or environment.

11. Make a final written Incident Report.

12. Whenever there is an imminent or actual emergency situation, the EC, or his designee, will:

• Immediately call by radio or phone to notify all site personnel, and sound the audible alert system

(i.e., siren, alarm); and

• Immediately notify the appropriate federal, state, and/or local agencies with designated response roles
if their help is needed.

12.5 ESCAPE ROUTE AND PLACES OF REFUGE

In the event of a site emergency requiring evacuation, all personnel will evacuate to a pre-designated

primary assembly area located a safe distance from any health or safety hazard and safely away from the
area of influence. The SSHO/EC in conjunction with the CUR will designate escape routes and a primary

assembly area prior to the start of work each day. The daily pre-designated primary assembly area may
have to be re-designated by the SSHOIEC in the event of an emergency where the area of influence
affects the primary assembly area.

Once the workers are assembled, the SSHO/EC will take a head count. The SSHO/EC will evaluate the

primary assembly area to determine if the area is outside the influence of the situation; if not, the
SSHO/EC will redirect the group to a new assembly area where a new head count will be taken.

During any site evacuation, all employees will be instructed to observe wind direction indicators.
Windsocks will be used if other wind direction indicators are not readily visible. During evacuation,
employees will be instructed to travel upwind or crosswind of the area of influence. The SSHO/EC will

provide specific evacuation instructions, via the site emergency radio if necessary, to site personnel
regarding the actual site conditions.

12.6 FIRE PROTECTION

Type ABC fire extinguishers will be available on-site to contain and extinguish small fires. The local fire
department will be summoned in the event of any fire on site. The nearest fire station will be notified of

operations prior to their commencement, and will be provided with a copy of this SSHP.
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12.7 FIRST AID EQUIPMENT

The following items and emergency response equipment will be located within easy access at all times.

• First Aid Kit (at least one for every 25 people - see recommended contents - Section 12.7.1).

• American Red Cross Standard First Aid Manual;

• Eyewash - A 15-minute eyewash will be available on site for flushing foreign particles or
contaminants out of eyes. The SSHO will demonstrate the proper operation of the unit(s) prior to the
start of work. Small quart or pint eyewash bottles will be available to provide eyewash assistance
during transport of personnel to the larger eyewash unit and/or to medical and First Aid assistance.

• Emergency Phone Numbers List;

• Portable radios for emergency communications in remote areas;

• Portable fire extinguishers.

12.7.1 First Aid Supply List

Adhesive dressings Sterile Gloves
Adhesive tape rolls, I inch wide Pen Light
Sterile eye dressing packets Hydrogen Peroxide
1-inch gauze bandage rolls Sterile eye irrigating solution
2-inch gauze bandage rolls Glucose packets (for diabetics)
4-inch gauze bandage rolls Splints (arm and leg)
Sterile gauze pads, 2 inch square Antibiotic ointment
Sterile gauze pads, 4 inch square Cotton-tipped applicators
Sterile surgical pads suitable for pressure dressings Flashlight
Triangular bandages Cold packs
Safety pins Blankets (2)
Tweezers and scissors CPR Microshields/Clear Mouth Barriers

Tape for bandaging (2) These need to have one-way vatves
Ace bandages Hand soap
Latex gloves Drugs, inhalants, or medications will not

be included in the First Aid Kit.

Supplies should be re-ordered as they are used A weekly inventory of the First Aid kits must be
completed and supplies re-ordered that have been used and not reported.

12.8 OPERATIONS SHUTDOWN

Under certain extreme hazardous situations the SSHO may request that site operations be temporarily
suspended while the underlying hazard is corrected or controlled. During operation shutdown, all
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personnel will be required to evacuate the site and support areas as necessary. The SSHO will have
ultimate authority fbr operations shutdown and restart as applies to safety and health related issues.

12.9 DIST1UBUTION OF THIS EMERGENCY RESPONSE PLAN

A copy of this Emergency Response Plan will be available to all of the local emergency services, all
applicable Federal, state, and local regulatory agencies, and made available to all site personnel A copy
of this Emergency Response Plan will also be distributed to the EC, Backup ECs, the Site Supervisor, and

PM.

12.10 PROCEDURES FOR PLAN REVIEW AND AMENDMENT

This Emergency Response Plan will be reviewed and amended as necessary if either one of the following

happens:

• The plan fails in an emergency.

• The site changes in its design, construction, operation, maintenance, or other circumstances that
materially increases the potential for fires, explosions, or releases of hazardous waste of hazardous

waste constituents, or changes the response necessary in an emergency.

• The ECs change.

Changes to this Emergency Response Plan will be made by the EC, and SHM if any of the above
mentioned occurs. Revised copies of this ER will be distributed to the EC, Backup ECs, the Site
Supervisor, and PM.
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13.0 ACCIDENT PREVENTION PLAN

13.1 RESPONSIBILITIES

The SSHO will implement the SSHP that includes this Accident Prevention Plan at the project site. The
SSHO is responsible for seeing that this plan is implemented and followed by all site personnel

The SSHO and SSR are responsible for being thoroughly familiar with

• The SSHP and this Accident Prevention Plan.

• All operations and activities associated with the project

• The safe work practices to be mpemented duting this project.

• The chemical and physical hazards associated with site activities.

• Accident and incident reporting and investigations requirements.

• The location of all emergency equipment including fire extinguishers.

• First Aid and medical facilities to be used in case of an accident, and the names and locations of site
personnel who are trained in First Aid and CPR.

• The location of all operation-specific records.

• The physical layout of the facility.

Additional responsibilities for accident prevention and site health and safety activities are outlined in
Section 3.0 of this SSHP.

13.2 RECORD KEEPING AND INCIDENT REPORTING

The investigation and reporting of occupational injuries, illnesses and dangerous occurrences is essential
for project management to be able to take the steps necessary to avoid additional injuries or illnesses. A
complete investigation will provide information regarding the elements of the incident and the process by

which they came together to cause the injury, illness, or dangerous occurrence. By identifying the
elements and processes, further incidents can be avoided. Timely reporting also permits project
contractors to remain in compliance with OSHA record keeping regulations.
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13.2.1 Program Responsibilities

The SI-IM shall:

• Determine if an incident warrants a formal investigation, and conduct incident investigations as

required.

• Provide reports of formal investigations to the PM and COR.

• Review all accident reports.

• Maintain the project OSHA Form 200.

If the SHM is not available in the event of an emergency, the SSHO will contact the Ri-ISM for guidance
regarding the need for a formal investigation.

The PM, or Ins designee, will:

• Investigate all incidents on his projects, and

• Complete and submit reports in accordance with this Procedure.

Site personnel are responsible for reporting ALL incidents involving injuries or illnesses, including near-
misses, to their supervisor in a timely fashion (i.e., within one working day).

13.2.2 Accident and Illness Investigation

Sometimes the investigation of an accident or illness is necessary to prevent similar occurrences An
investigation should not attempt to prove guilt or innocence; rather its purpose should be to ascertain the
existence of hazards by identifying the elements and sources that caused the accident or illness.
Additionally, a proper investigation should result in the identification of any corrective measures that may

be required.

The objectives of an accident or illness investigation are to.

• Determine the existence of any hazards or contributing factors involved.

• Make recommendations for eliminating the hazards.

• Determine if any unsafe or unhealthful behavior or condition was involved.
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Make recommendations for eliminating the unsafe or unhealthful condition or behavior involved.

13.2.3 Responsibilities For An Accident or Illness Investigation

Accident or illness investigations require a search for all factors involved in the accident or illness Every
factor must be found, evaluated and considered in order to determine what actually occurred and why
Failure to gather and consider all factors could allow recurrent accidents or illnesses from the same cause.

When a Supervisor is advised that an accident or illness has occurred, he/she should:
• Immediately notify the COW

• Complete the appropriate Accident Report Forms (See Appendix B)

• Investigate promptly

• Determine what happened and how it happened.

• Determine the results.

• Determine what immediate corrective action to take.

• Noti& the SHM and 551-10 and request assistance, if needed.

When the SFIJ'A or SSHO is advised that an accident or illness has occurred, the SHM will determine if a
formal investigation is required. If required, the following steps should be observed:

• Immediately notify the COlt.

• Conduct an investigation promptly.

• Collect and weigh all facts, and justify the conclusions reached by the evidence.

• Determine familiarity by the employee with equipment and procedures involved.

• Determine the conditions or situations relative to the cause of the accident or illness.

• Determine if the accident or illness was caused by a physical hazard or by an unsafe act.

• Assign one or more persons to investigate major lost time accidents or illnesses.

• Be objective and independent from the individuals or programs involved in the accident or illness.

13.2.4 Incident/Accident Reporting

In the event of an injury or illness, work is to be stopped until the cause of the incident has been
determined and appropriate action has been taken. Any injury or illness, regardless of severity, is to be
reported on an Accident Report Form located in Appendix B.
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Immediate (eight hour) reporting to OSHA is required under 29 CFR 1904 if a fatality or catastrophe

(three or more people sent to the hospital with injuries that require an overnight stay) occurs. This
reporting is done only by the SHM or RHSM.

All personal injuries requiring First Aid or resulting in lost time will be recorded on an OSHA Form 200
by the SUM.

Any damage to government property will be reported immediately to the COR securing medical attention

for injured personnel. Any damage caused to service lines (i e., gas, sewer, water) will be immediately
reported to the base fire department and bulk fuels.

13.2.5 Record Keeping

OSHA Form 200, the Log and Summary of Occupational Injuries and Illnesses, is maintained for the
project by the SHM. This function is centralized so a uniform procedure is used for the completion and
distribution of Form 200.

The SHM has five workdays from the date of the occurrence of the recordable injury or illness to make
the appropriate entries in the log. Therefore, the supervisor must complete the Accident Report Form
immediately upon report and initial investigation of the incident and forward a copy to the SUM.

The SHIv! will complete an OSHA Report of Occupational Injury or illness and will update the site's
Form 200 using the information from the 051-LI Form 101. The OSHA Form 101 is the employer's first
report of occupational injury. The SUM will also need to know how many days the affected individual
was off duty andlor on restricted duty in order to complete the update.

At the end of each calendar year, an annual summary of occupational injuries and illnesses for that year
will be prepared. The summary must be posted for the entire month of February in the year following the
summary year. The posted summary will not show the names of the personnel whose illnesses or injuries
are listed.

The log and summary, OSHA Form 200, accident report forms, and OSHA Form 101 must be retained
for five years. All 051-IA records will be made available upon request for inspection and copying by
authorized Federal and State government officials. Site personnel, former site personnel, and
representatives are provided access only to the log, Form 200. Access to these records will be provided in
a reasonable manner and at a reasonable time.

13.3 DAILY WORK AREA INSPECTIONS

The 55110 will conduct a daily inspection of the work area to assess if operations are being performed in
accordance with the requirements of this SSHP and 051-IA regulations. A Health and Safety Checklist
Log will be filled out on a daily basis to document inspection activities. Copies of work area inspections
conducted will be submitted to the SHIVI
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13.4 HEALTH AND SAFETY EQUIPMENT LIST

OSHA Required Safety Sign Decontamination solution (i e ,Alconox)
Dames & Moore Firmwide Health and Safety Policy Portable eyewash
and Procedures Manual Respirator sanitizing equipment
Hardhats First aid kit
Ear plugs or muffs Hand soap
Disposable, one-piece Tyvek® coverall Drinking water and water cooler
Nitrile outer gloves Gatorade or similar drink
Work gloves Drinking cups
Safety glasses Type ABC fire extinguishers
Goggles and/or faceshields Half-face and full-face air-purifying
Leather boots with steel toe and shank respirators N1OSH approved)
Deconnable chemical resistant boots with steel toe and shank Organic vapor cartridges
Plastic sheeting (visqueen) PID and calibration kit
55-gallon 17-H drums (for contaminated solids) Mobile phone
and 17-E drums (for liquids) Garden sprayer
Drum liners Compressed gas horn
Barricade tape Duct tape
Wash tubs and scrub brushes Trash bags
Paper towels
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14.0 SPILL CONTROL

14.1 NOTIFICATION OF SPILLS AND DISCHARGES

If a spilt occurs and humans or the environment aie threatened, site personnel will immediately contact
the SSHO or PM who in turn wilt immediately notify Air Force personnel

After spill response activities are completed, a Spill Report will be issued to the COR This spill report
will identify the cause and extent of the spill, any resulting contamination danger, and the corrective
actions taken by Contractor and emergency personnel.

14.2 REQUIRED EQUIPMENT

The following equipment will be kept at the site at all times to provide for the means to cleanup an
unexpected spill or discharge:

• gallon bucket or 55-gallon drum as necessary

• Spill kit including absorbent pads and "pigs"

• Shovel

The equipment is limited since the chemicals brought to the site will be minimal.

14.3 SPILL CONTROL

If a spill occurs at the site, the Contractor will immediately take the following actions:

1. Notify the COR;

2. Control sources of ignition;

3. Contain the spill;

4. Do not allow anyone to touch or approach the spilled material without wearing the appropriate PPE;

5. Keep combustibles away from the spilled material;

6. Place the spilled material and affected soil in a five gallon bucket or container for disposal; and

7. Conduct any other actions as needed.

14.4 DECONTAMINATION

After the spill area has been controlled, personnel will undergo decontamination procedures as outlined in
Section 9.0.
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SSHF COMPLIANCE AGREEMENT FORM

For: Remedial Action at 51005, Remedial Action at 8 Former UST Sites, Remedial Investigations at 4
Former UST Sites, Remedial Action at the Building 1100 Area, Remedial Investigation at the Building
1200 Area.
Richards-Gebaur Air Force Base
Grandview, Missouri

I, _____________________________________,have received a copy of the SSHP for the Project. I have
reviewed the SSHP, understand it, and agree to comply with all of its provisions. I understand that I
could be prohibited from working on the project for violating any of the health and safety requirements

specified in the plan.

Signed __________________________________________
Signature Date

Company
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Describe the injury or illness _____________________
Name and address of physician ___________________

If hospitalized, name and address of hospital_______

Date of injury/illness _________________ Time of day

An Accident/exposure report must be completed by the supervisor or site safety officer immediately upon learning of
the incident. The completed report must be immediately transmitted to the office administrative manager and the
Division Health and Safety Manager.

Name Date of birth
PhoneHome Address

Social Security No
Date of Hire

Total hours weekly

Sex: DMale C Female Job Title
Office No. Office Location

Hours Usually worked: Hours per day Hours per week

Where did accident or exposure occur? (Include address)

County On employer's premises? C Yes C No

What was employee doing when injured (Be specific)

How did the accident or exposure occur7 (Describe fully)

What steps could be taken to prevent such an occurence?

flbject or substance that directly injured employee

Part of body affected

Loss of one or more day of work? Dyes Ono

-

If yuz, date last werked

pnyffi!fiJ ?_cyc!c3flp - —- --
If yes, date of death

Completed by (Print name)
Title

Signature
Date
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Daily Safety Inspection Log

The 53140 will develop a code for each Work Area, PPE, and Work Equipment

Site Supervisor Signature Date

Date Work Area Checked Employees
Present

PPE Used Work
Equipment Used

Safety &
Health

. Issues
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HAZARDOUS WASTE OPERATIONS - DAILY SAFETY INSPECTION CftECKtIfl

Project/Number:_____________________________________________________ Date:____________
Project Location:________________________________________ Project Manager:
Checklist Completed By:
Activitiesrrype Project:

Subcontractors, Responsibilities:
Site Conditions, Weather:

Current health and Safety Plan (US?) available on site?

1-ISP Acceptance forms (kttachmcnt A) signed by aU D&M site pcrsoniicl?

Do activities conform to the scope described in the 1-isp? If not, has the Health and Safety Group been
contacted?

Daily sits health and safety briertngs held and documented?

Does at least 1 person on site at all times have current CPR and First Add training?

Is & copy of the. fimtwide health and safety manual available in the field?

Emergency phone numbers conspicuously posted at site?

Is site control established to keep unauthorized persons and vehicles out of the work area?

Does the written thvcntoq of chemicals in the. 1-ISP match those. that are present on site?

MSDSs available for every chemical listed/used?

tiakh aM safety mcntation available and in use per the HSP?

Air monitoring inatnimentation maintenance and calibration logs available and current?

Air monitoring log tvsilsble and current?

Has heat scss monitoring been implemented?

_ii Atutr*-tsed-onL?— It no, could they bc—uredr
— -fnMPpe dkf4ma4s in accnrthncc with the HSP?

Arc car muffs or car plugs worn by persormel on-site in areas of loud equipment?

Decontamination areas situated to minimize contamination potential of uncortanünad personnel or
equipment?

Arc I-ISP decontamination procedures observed?

Have proper underground utility clearances been obtained prior to drilling?

Is good housekeeping practiced at the site (site orderly, debris removed daily, tripping hazards
rvaioved/rtpaired, all emergency equipment accessible)?

lclrJzirMlcquiprneMfor ali llOVoutsidc, wet locations, or portable (5 KY!) power sources protected by a

Any gross unsafe activities observed? _________

Any unsafe deviations from 1-ISP?

L If yes, have they been property documented and investigated? ___________________

Additional Information - Explain any discrepancies noted and actions taken

YES NO N/A

H
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Highlight Items as they are discussed using a Yellow Highlighter
Site Safety & Health
Officer (85110)
Location of On-site
SSHP
Site Training Perchlorates HAZCOM, FITRW

Mercury HAZCOM, HTRW
Asbestos AHERA

Medical SurveiLlance ALL
Planned Work
General Safety &
Health Issues

,
Physical Hazards &
Controls

Lock-outlTag-out

Heavy Equipment
TrenchIExcavation

Explosive/Flammable
Hazard

nenucai_nazarusoc
Controls
Discuss Symptoms of
Overexposure
Biological Hazards
& Controls
Levels of PPE '' C + Blast Shields

C
D

PPE Required Respirator
Full-face

Coveralls
½ Mask

.

Tyvek®
Saranex tg)

Cotton
Safety
Glasses/Goggles
Foot protection

Deconnable Boots
Leather Boots
w/Latex overboots
Leather Boots

Inner_Gloves_(Nitrilel
Outer Gloves

_____________________ Hearing Protection
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Best Available Copy 2 1 1 43
Other

Review Inspection
Procedures
Review
Decontamination
Procedures
Review Maintenance
Procedures
Review Limitations
of PPE
EZ established Radius
Discuss Site

Emergency Plan

Comments:
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Ni S 0 S .t C:, .

MATERIAL SAFETY DATA SHEET rr\ SciSc Is
DATE PREPARED 6-1.91

TELEPHONe 205-658-3271 SUPERSEDES 6-22-68
EMERGENCY TELEPHONE NO GAY/NIGHT- C*-4EMTREC l-803.4249303

IDENTIFICATiON

AMERO( CORPORATION

P.O BOX st,TRUSSV1LLE,AL 35173-0381
RESPONSIBLE PARTY: MSDS COORDINATOR

PRODUCT NAME. ABC DRY CHEMICAL

SYNONYMS: MULThPURPOSE DRY CHEMCPL MAP• (MONO) AMMONIIThA PHOSPHATE, ALL-PUF*'OSE DRY CF1EMCA1

HflZA(nDeU3 INGREDIENTS —

osw a ACCIM liv

MATERIAL CASt-IC TWA-n/m3 VWA-mQ/m3

MIca 12001-26-2 f*Tcp Oust 3 Resp4abla Ecaction

Kao4in 1332-58-7 10 Tbjai O'k' 10 (ci

5 Razpkable Fraction

OThEIR INGREDIENTS

OSHA PEt. ACG1HTLV

W1tfltAL GAS NO. TWA - mQ/m3 TWA- mg/m3

Monoamxnonium Ptcsplnte 1722-76-1 15 Total Dust (a) 10(b)
5

A(nrnonlum Sulfate 7783-3-2 15 TotaL Dust (a) 10 (b)

5 Raspitab4e Fraction -

*) PwliaiIate mater not ottiei-wisa cLassified.

,a3) PSZtICULatO matter not otherwise cLassified. Total dust oontak*ig no nbntos & en than 1% aystsfliae slUcs.
-

j1tTodustccntanInan0-asbestos-$rIeu-than-1-%-avstaIrwe-s4P.

PHYSICAL AND CHEMICAL CHARACTERISTICS

BOILiNG POINT (°F): NA SPEOAC GMVTIY (H 20-I): 0M5 VAPOR PFESSURE (MM HG): NA

PEFCE&T VO(AT&E (%): NA VAPOR DENSW (MR - 1): NA EVAPOc%ATIOt4 RATE NA

SOLUOIUTV FEACThTIY MELTING

IN WATER: Water rapsUant coaled IN WAT None PQNT(°fl: NA

pH: 4.4 PPPEARANCE & ODOR: Yellow powdeic No characteristic odoc

FlASH POINT (°fl: None AUTO IGNITiON TEMPERATURE (°Fy NA FLWMA&E IJMIrS IN AiR DY %VU p

TINGUISHEI1 M81& t+.rbe. This material Is as, extinguishing agent.

SPECiAL FIRE FIGHTING PcOZtDUFIES- f-lone UNUSUAL FiRE AND 'tOS1ON HAZAIRDS Non.

PHYSICAL HAZARDS

STABIUri. Stable CONDITiONS TO AVOID: MA

INCOMPATIBItJV( (MATERIALS TO AVOID): Stsoog Nkal's, Mg, Sodium N&ite. Swimming Poc4 Sanrtizers (kior-ganrc Perdilorates, Sodium

Dichloroisocyanurate Dihyacate. Trichloroisocyanuric Mid, C-alc.urnJyite, Ete)

HAZARDOUS DECOMPOSITION PRODUCTS Nnmon,a, Cai'bon Monoxide and Oxides of Nitrogen

HAZARDOUS POLYMERIZArION WII nd occur CONDITIONS Tfl AVfl?fl 'dii



Best Available Copy

Genlum Publishing Corporation

Automotive gasoline, lead-free'
1990 OSHAPELs
8-hrTWM 300 ppm, 900 mgh& -
15-ruin S1tL 500 ppm, 1500 mg/rn'

(518) 3T1-8S54

1990 NIOSH REt.
None established

211 439
Material Safety Data Sheets Collection:

Sheet No. 467
Automotive Gasoline, Lead-free

Issued: 10181 Revision: A, 9,91

1985-86 ToxIcity Data'
Man, inhalation, TC.a: 900 ppnVl 1r toxic effects include Sen

organs ai4 seial senses (conjunctiva initasion), behavior..
(hallucinations, distorted perceptions), lungs, thorax, or

respiration (cough)
Human. eyc 140 ppnVS hi; toxic effects include mild irritatio
Rat, inhalation, LC,0: 300 ghn'/S ruin

Boiling PoInt Initially, 1U2 'F(39 C): after 10% distilled, 140 'F
(60 'C): after50% distIlled, 230 'F (110 'C); after 90% distilled,
338 'F (170 'C): ruralboiling p3int, 399 'F (204 'C)

Vapor Density (air = 1): 3.0 to 4,0

Density/SpecIfIc GravIty; 0.72 to 0.76 at 60 'F (15.6 'C)
Water SolublUty; Insoluble

Appearance and Odor. A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm

Section 4. Fire and Explosion'Data - - ':
Flash Poina -45 'F (-43 'C) I AutoLgnltloo Temptraftre: 536 to fl53 'F (250 to 456 'C) I LEL: 13% v/v
ExtinguIshing Me4SE Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of waler may be ineffective to ezui
fire, but use water spray to knock down vapon and to cool fire-exposed dnirns and tanks to prevent pressint rupture. Do not use a solid sir
waler since it may spread the fuel.
Unusual Fire or Explosion Hauit Automobile gasoline is an HA Class lB flammable liquid and & dangemus fire and explosion ha.
what exposed to hear and flames, Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with
Oxidizing agents.
Special FLre-flgbting Procedures: Isolate hazard ares and deny cay. Since fire may xoduce toxic fwnes, wear a self-contained breathin
apparanis (SCBA) with ifull faapiece operated 'in pmessmedemand or positive-pressure mode, and full protective clothing. When the firt
extinguished, use nonspzrking tools for cleanup. Be aware of runoff (ruin rue control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data
StabtiltyiPolymcrlrstlon:Automotive gasolmc is sable at room tctmipemature in closed conamers under normal storage and handlmg con
Hazardous polyrnenzation cannot occur.
Chenkal lncomptlbflltles Automotivegasoline can react with oxidizing matetiMs such as peroxides. nitric acid, arid pcrchloraits.
Conditions to Avoid: Avoid heat and ignition sources.
Hazardous Products of Decomposition: mcmii oxidative decomposition of automotive gasoline cart produce oxides of carbon amid pal
oxidized hydroctartons.

CcpynjIa 0 LISt Gxn PMsSr,a Ce.pa.a
My ,an1 t'ptd, t.aa —puWnS'pt' s

1145 Catalyn Street
Schentady,NY 12303-1836 USA

Section 1. Material Identification . - -

Automotive Gasoline, Lad-free, Description; A utunt of volatile hydrocarbons composed mainly of branthed-cht B. I
paraflins, cycloparaffms. otefins, naphthenes, and amomarics, In general, gasoline is produced from petroleum, shale oil, I 2
Athabasca tar sasids. and coal. Motor gasolines are made chiefly by a.cktg process, whicl convert hcavicr pcnolcum S 2'
fractions into more volatile fracdons by thermal or catalytic decomposition. Widely used as fuel in internal combustion
eagirts of the spa*-ignited. reciprocating type. Arnoinotive gasoline has an octane number of approximately 90. A high

abaorpcioe
content of aromatic hydrocarbons and a consajuent high toxicity we also associated with a high octane rating. Some
gasolines sold 'in the US contain a minor }aupJ(l on of tetraerhyllead, which is added 'in concentrations not exceeding 3 ml

per gallon to prevent engine 'knock? However. methyl-tat-bityl ether (KffBE) has alniost completely replaced
ttuatthyllead.

'
Other Deslgnatkns CAS No. 8006-6l9, bczin, gasol'me, gasoleac, mot spirits. natural gasoline, petroL
Manufacturer: Contact your supplier or distributor. Consult latest C/tcnical Week Euyers' Gsddé for a suppias list.

NV?

1(M)

pp
t s

Cautions: Inhalation of automotive gasoline vapors can cause intense Writing in throat and lungs, central nervous system (CNS)
depression, and possible fatal pulinonazy edema. Gasoline is a dangerous fire and explosion hazard when exposed to heat and flames.

Section 2. Ingredients'and Occupational Exposure Liniit.s -' - ','- -

1990-91 ACCUI TLVs
TWA: 300pprn, 890 mghn'
fltL 500ppm, 1480 mg/rn'

'A typical modern gasoline ecc,posftio La 50% panfflnz, 14% amaticg, and 6% olefins. The mean benzene ctent ía approximately 1%. Other additives
sulfur, phosphecus, and MThE-

TSRIOHrRThtStX331orddi&oiitJthy4ata.
Section3. FhysicaIData- . - - '----'- -
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Material Safety Data Sheets Collection:

C r:,
Genium Publishing Corporation) 1145 Cataiyn Street Sheet No. 470

Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2.0
(518) 3774854

Issued' 10/81 Revision: A, 11/90

Section 1. .MateriaI1dentifiCatiOá;-' }\ 33
Diesel Fuel Oil No. 2-I) Description: Diesel fuel is obtained from the middle distillate to petroleum sepatitioc; a distilhait R 1 NFPA

oil of low sulfur cootcot. It is composed chiefly of unbrinched paraffins. Diesel fuel is available in various grades, one of I -
2

which is synonymous with fuel oil No. 2-D.This diesel fuel oil requires £ minimum Cetane No. (efflcinicy rating for o o

diesel fuel compatible to octane number ratings for gasoline) of 40 (ASTM 1)613) t.Jscd as a fuel for tnjcks. ships, and -

other automotive engines; a.! mosquito control (coating oubreedisig waters); and for drilling muds.

Other Deslgnatlonr CAS No.68334-30-5, diesel fuel. H
Manufacturer: Contact your supplier or distributor. Consult the lasest Chenica!week Buyc's' GuMé" for a suppliers list FRO
Cautions: Diesel fuel oil No.2-Dig a skin irritant and central nervous depressant with high mist concentrations. It is an environmental PPG
hazard and r',oderale fire nit

• Sec. I

Section 2.In edienthäxld OecuationaI Expoute Lithits'>'
Diesel fuel oil No. 2-IY

1989 OSIIA PEL 1990-91 ACCIIE ThY 1988 NIoSI-! PEL 1955-U Toxklty Datat
None establishod Mineral Oil Mist None established Rat, oral, LD,0:9 gfkg produces gastroiniestirial (hypcrtnotility. diarrhea)

TWA: 5 mglm'f effects
STEL 10 mg/rn'

• Diesel fuel No.2-1) lead; to be low In aromatic, and hIgh In piraffioia. This fuel SI Ia ceaiiplcx mixture of: I) 95% parallinie. oleflitic, riaphthctic. and

arocmtsc hydroarboes. 2) sulfur (<0.5%), and 3) benwsc (<100 ppm). (A low benrane level reduces arcinogenie vist Fuel olla can be exempted under the
beozene gandard (29 CER 19l0.102!fl. Mthojgh lawson fuel Itself, besizene cooecsstratiocs aft likely to be snoidi higher In processing arts!.

A; sampled by .oovapor-coflecslng method.
S Monitor NIOSTI, R1E (1121 IO), (or (tent toxicity data. -

Section 3 Physical
BoilIng Point Ranget 340 to 675 'F (171 to 358 'C) Specific GravItr <0.86
ViscosIty: 1.9 to 4.1 centlstoke at 104 'F (40 'C) Water Solubllity: Insoluble

Appearance and Odor Brown, slightly viscous liquid.

Section 4 Iiie and JW a ,1.

Flash PoInt: 125 'F (52 'C) ml,. Autoignitloc Tetnperatizrt: )500 'F (932 'C) LEU 0.6% Wv UEL:73% v/v
Ertlngulshlq Media: Use t' cbemical carbon dioxide, or foam to fight rue, Use a water spray to cool fire exposed conuiners, Do not use a
forced water spray directly on buzn'mg oil since this will acadn the rare. Use a smothering technique (or extinguishing fire.
Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-D Is a OSHA Cars II combustible liquid. Its volatility Is similar to that of gas oil,
Vapors may travel tot source of ignition and flash back,
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Slice fire may produce toxic fumes, wear a self-contaIned breathing
apparatus (SCBA) with a lull facepiece operated in the pressure-demand or positive-pressure mode and full protective clothing-Il feasible,
remove containers from rue. Be aware of runoff from fire control met&ids. Do not release to sewers or waterways due to pollution and lire or

explosion hazard.

St.abllltylpolymerlntlon: Diesel fuel oil No. 2-D is stable at mom teinpentore in closed containers under normal storage and handling cond,'
lions. Hazardous polymerization cannot ocair.

Chemical IncompatIbilIties: It is Incompatible with strong oxidizing agents; beating greatly increases the fire hazard.
Conditions to Avoid: Avoid heat arid Ignition rurca.
Hazardous Products of DecompositIon: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and
hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide

c,qn5S0;"0 OS.e t.Wb1 Csc,,Ue.
As1 co"...atuJ — s sqro.c4Is. ,Slat t Whtn • iiI h r.*M1.



jDlesel Fuel OR No. 2-fl Deseripdon: Diesel fuel is obtained from the middle distilLate in petroleum separation; a distillaie

oil of low sulfur content It Is eowposc4 chiefly ofunbranched parafluis. Diesel fuel is available in various grades, one of

which is sytnoymous with fuel oil No, 1-fl. This diesel fuel oil requires a mithmun Cetane No. (efUcietcy rating for
diesel fuel annpanble to octane number nUogs forgasoUoe) of 40 (ASTM 1)613). Uscd as a. fuel for trucb, ships, vid

other utomoUve engines; as mosquito control (coating on brding waters); and for drilling muds.
Other Dcslgnstions CAS No. 68334-30-5, diesel fuel.
Manufacturer: Contact yaw supplier or distributor. Consult the latest Chenicciweck Buyer? GuM6" for a suppliers list.

HMIS
HOF2
RU

Cautions: Diesel fuel oil No. 2-I) isa aba irritant sod central na-vous depressant with high mist concentralions. It is an environmental PPG•
hatauf and moderate rut risk. • sec. a

Section 2. Ingredients and Otcupational Epure Liniità

1985-86 ToxIcity Datat
Rat, oral, LD,j 9 glkg produces gastrointestinal (bypcrmotility, diziihca)

effects

-'-Diesel-fueI-tt--2-D-te,ds _____
arorntic h$roathoes, 2) sulfur (cOi%), and 3) banana (<IOU ppoi). jA tow benun ltvtl aeducta artinogenac ,ik. Fuel oil, can be exempted under the
beurcne ,tandaid (29 an 1910 1o21)J. Mthraigh loidu i& fuel Itself, beaunecooceutntioo. are likely lobe r,,jch higher in fXOCtfliflg artaL

As sampled by toavapot-cotitai meThod.

* MoniLoc NIOSH, nEtS (HZ! 800300), for r toxkkytta. '' -.•,•
Bolting Point kanze: 340 to 6)5 'F (171 to 358 'C) Specific GravIty: <0.86
VIscosity: 1.9 Ia 4,1 eenthtoke at 104 'F (40 C) Water Solublllty: Insoluble

Appearance and Odor Brown1 slightly viscous liquid.

Z-1: — -— —
Flash PoInt: 125 'F (52 'C) mit. f Autoigtiitloa Temperature: >500 P (932 'C) LEL: 0.6% v/v UEL: 7.5% v/v
Extinguishing Media: list dry chemical, carbon dioxide, or foam to tight rire. list a water spray to cool fire exposed containers. Do not use a
forced wifliay directly on burning oil ama this Will tieffme list. Use a smothaing technique lot exlinguishin1tt
Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-I) as 051-IA Class II combustible liquid. Its volalility is similar to that of gas oil.
Vapors may travel to a Source of ignition and flash back.

Special Fire-fighting I'rocedures: Isalate hazard area and deny entry. Since rue may produce toxic fumes, wear a sell-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand ot posItive-pressure mode and full protective clothing. If feasible1
remove containers (mm rue. Be aware of runoff (mm fire control methods. Do not release to scwer or waterways due to pollution and fire or
explosion hazard.

Section 5.
StablIity/PâiythirIikiDLicliiill 2-is stable at z nñanperature iiiddsed containers under normal storage and handling condi-
tion!. Hazardous polymerization cannot occor.

Chemical lncornpatiblllties: it Is incompatible with strong oxidizing agents; heating gre-aLly increases the fire hazard.
CondItions to Avoid: Avoid heat and ignition rurtes.
l-Iazardous l'roducts of Decomposition: Thermal ozidative decomposition of diesel fuel oil No. 2-D cart produce various hydrocarbons and
hydrocarbon derivatives, and other paula1 oxidation products such's carbon dioxide, carbon monoxide, and sulfur dioxide.

C.y,riaS C mo rn,I Nbl mat4 Ca7ot,Oo..
AT ,a,,-.,,.rd4 ,,3,ol..jk. ._,..tat MtI&t, gi..ba. b

Best Available Copy (nSo±S —f$cS C)
Material Safety Data Sheets Collection:

Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 USA
(518) 377-8854

(Section k Materia' dentiflcaLion

SheetNo,470 C-U 441
Diesel Fuel Oil No. 2-D

1sstd: 10181 Revision: A, 11/90

K 1 NEPA

Diesel fuel oil No. 2-I)

1989 051-lA FEE, 1990-91 ACGIH ltV
None estabUshed Mioetsl Oil Mist

TWA: 5 mg/rn't
S1tL 10mg/sn1

IflS NIOSH REIJ
None established



Best Available Copy —
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Bcudidc & Jackson Division
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intonnalion/emergency telephone no. 616.726.3171 MATERIAL SAFETY
chemtrec telephone no. 800.424.9300 DATA SHEET
canadian emergency telephone no. 613.996.6666

I. Identification
chemical name flxane molecularweight 86.18

4IEXANE

chemical family Aliphatic Hydrocarbon formula ________________

synonyms n-Hexane
oar proper shipping name Hexane
DOThazardctass Flammable Liquid
Oar identification no. UN 1208 cs no.11 0—54—3

II. Physical and Chemical Data _______________________________________________________________
boihng point. 7SOmmHg. _5IJ freezing point..........._ "3!_....___ evaporation rate (BuAcl) ca 10

vaporpressureat2O°C 121 trim Hg vapordensity(air=1} 3.G tubiliner @ 20°C 0.0114%
%volatilesbyvolume

ca 100 specificgravity(1120=1) @ 20°C 0.659
stability

Stable

hazardous polymerization - Not expected to occur.
appearance and odor Clear, colorless liguid with a mild hydrocarbon odor.
conditions to a.old Heat, sparks, open flame, open containers, and poor ventilation.

materials to avoid Strong oxidizing agents.

nazardous decomposition products Incomplete combustion can generate carbon monoxide and other
toxic vapors.

III. Fire and Explosion Hazard Data
flash point, (test method)
flammable limits in air % by volume: lower limit

unusual hre and explosion hazards

—26° C (Tag closed cup) auto ignition temperature 225°C
1 • 1

upper limit
Very volatile and extremely flammable.

extinguishing media Carbon dioxide, dry chemical or foam.

special tire fighting procedures Water will not be effective in extinguishing fire and may
it, but a water spray can be used to cool exposed containers. Wear
full protective clothing and self—contained breathing apparatus.
Heat will build pressure and may rupture closed storage containers.

IV. Hazardous Components
Hexane and isomers ca 100 TLV 50 ppm CASno. 110-54—3

Burdick & Jackson'sDisclaimer: The information and recommendations presented in this Matenal Safety Oata Sheet are based on sources behey
be rehable on the date herepf flurdick & Jackson makes no representation on its completeness or accuracy It is the users responsibility to determin

roduct's suitability for its intended use, the products safe use, and the product's proper disposal No representations or warranties, either express or implic
merchantability or fitness for a particular purpose or of any other nature are made with respect to the information provided in this Material Safety Data Sheet
the product to which such information refers Rurdick & Jackson neither assumes nor authorizes any other person to assume for it, arty other or additional li
or responsibility resulting from the use of, or reliance upon, this information.



s-'_ .J .)C. 4.I'SS

211 442. Best Available Copy

£HEMICAL NME:
COttON NAME AND

Isobutylene
SYNONYMS: Isobutene. 2—Methylpropent

CliENICAL FAMILY: }nolefin
FOPsJLA: (Iso) C4R3

SECTION II——NAZAkDOUS INGREDIENTS

MATERIAL

Isobutylenc
VOLUME % CAS NO.

99+ 115—11—7
19fl—1992 ACGIH TLV UNiTS

No WA listed by ACCIB or
OSRA 1989*

* Should be considered
greater than 18 mo3.ar

a sinpie asp&yxizinc. Oxygen levels should be maintained at
percent at norDal atno3pheric pressure (p02>135 tort).

ROILING POINT (°F)'
VAPOR PRESSURE:
VAPOR DENSITY (AIR-i):
SOLIJBILITY IN WATER:

SECUO1 ill--PHYSICAL OATh
—

ig.5 SPECIFiC GRAVITY
701 • 39 psia % VOLATILE BY VOLUME: 99+

Q 70F 1.98 EVAPORATION RATE (BUTYL -ACETATE—i):
Insoluble Unknown

-

APPEAMNCE MD ODOR: A colorless fianable gas with an
unpleasant odor s4,l 1 nr to coal gas.

SECTiON U——FIRE MD EXPLOSION HAZARD DATA

Carbon dioxide, dry chemical, halon arid water.

SP€C-IAL—-FIR-E-flGH-TING -PROCEDURE-S:-—-—- ——____ - —. —-
Stop flow of gas if possible. Use vater spray to cool fire exposed containers.
lLjtasibl..t.ajj.py fjTr to bunt itself out to avoid accwrzulation of an unburned
flnabLe mixture.

(Continued on Supplemental Sheet

Route(s) of Entry:
Carcinogenicity:

SECT lOti V--HEALTH HA1ARD BATK
Inhalation? Yes Skin?

No IARC Monographs?
Yes ingestion?
No OSHA?

EFFECTS OF OVEREXPOSURE:
Inhalation: }derace concentrations so as to exclude an adequate supply of oxyger
to the lunzs causes dirtiness, drowsiness and eventual unconsciousness. It also
has a very mild antutbetic effect tch might cause lack of coordination or Lessa
mental alertness.
Skin or Eye: It is Dxildly irritating cc mucous netbrsnes. Due to its rapid rate
of evaporation, it can cause tissue fretting or frostbite on denial contact.

Persons j ill health where cuth illness would be aggravated by ttposure to
isobutylene should riot be afloved to work with or handle this product.
EMERGENCY A1'D FIRST AID PROCEDURES:
aJth.aled: Conscious persons should be assisted to an uxtcontaninated area and
inhale fresh air. Quick rcva]. from the concn4naced area is cgt lnporr.ant.

(Continued on Supplental Slice

in-
I rrpTv1 grir

bat: UN 1055MATERIALSAFETY DATA SHEET z.ct.: Division

September 1991
UQUID

JA3fl.:

Flenab1e Gas

— 12$ SOJTP. ia SAUl flIET • CPOCAGO IU.INO1 C.'a1
PtlQtt.Qhl)tssOc. k.mLi a. (504) 673 0031 - C1IIThE 40003 -401 9000

FLASH POINT (METHOD USED): —1OYF (CC)
FL.AIt1ABLE LIMITS:

EXTINGUISHING MEDIA:

LEL
1.8

U EL

9.6

No
No
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S4JPPLEMEflTAL SHEET - ISOBUTYLEJiE MATERIAL SAFETY DATA S1EET

SECTION IV—FIRE AND EXPLOSIO& HAZARO DATA (CtTh.d)

thUiSUAL FIRE AND EXPLOSION RAIAnDS:

tttp prrLotlnei any from fire scene since conzaingrs c rupture vloJ.antiy
then exposc4 to fira. tire £J.ghLLS sLuald usc bat—CVULfhXCd bLtaLhiu
oppantuc and protective clothing. t}niecc ga supply is s}iut.-of C, it can
reitnite or explode. Vapor can tAos? to distant tzflitioU £OUtCt tbZfl
flash lack.

SECTION V--HEALTh HP.JARD DATA

EJ4RGEMCY AND FIRST Al!) PROCEDURES:

if InAa.Led: (Continued)
Unconscious persons should be uion& to ma tmcontTn.tS arcs, jivat
assisted respiration atd ru'p1qtntal oxygen. tunhcr trqptranz chou).
be symptomatic az4 supportive.
Skin or Eye Contact: Xttmove. contaminat.4 c1othin etA flush sftccttd
nn virh thlcs.snn-m uater. flO UY1' USE ROT UA1tT. A phytlrhn' shni,ld SPA
tha patient promptly if the cryogenic "bun" ba-s rtsulted in bllsterlnz of
the densel surf ccc or dccp tL33uC. frccxin,g.

No guaranty ii mad, at to ttlQ accuracy of ny rtta lw WiAmnt rx,nijnød harpin. WhUe thc material
is furnsheø in qood faith. NO WARRANTY EXPRESS OR lMPLlD. OF McRCl4AIJ7ARlLlTY. flTNCSS
OR OTNERwISE IS MAPE. This material Is offered only ror your consideration, lnvesigtiuyi arid vv'
fication and Liquid Cirbonk shall not in any even! ha lc.hlo fpr sp*rii. incidental or consecuential
damages hi connection with its publication

Ho. 174
** TOTIL. Pfl.B34 **
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PATCi izfaa,eg ROOT. OflTaZ-Ot
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XNOEX. OEIUISSOtZT OAT NO; At'F*CZSZ ro Nafti Oaotfl2.

;IHYDROCI.1L0RE0 ACID, CONCEMIRATgQ (BG-31%)t*
ZIHYDRQOFIL0RIC ROXO, CONCENTRATED (36-flY.) *%
**HYDROOE!LORIC Rota. COMCENIRRTCD cn-rrYa*w

MATERiAL SAFETY DATA SHEET

FI4ER SCtFNTIFZC EMEILCENCY NJMflER: (2.fl) 79G-ltDC
tHEMXOAL. QiYSION CHEMTREC ASSZCTAMCE. (aDO) tat-9OO
3. REAGENT LANE
FAIR LAWN nu otti.o
CZDt) 79g.. t'.OD
TICS XNPDRIIATICN IS BELIEWED TO WE ACCURATE AND RErRrSENTS THE R9T
INFORMATXQII CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE P40 WARRANTY OF
MERCHPNTAB::LrrY OR AMY OTHER WARRANTY. EXrRESS DR XMPLtED, WXTH RESPECT To
SUCH tNFORaTt0N, AND WE AS UME No LZRRILXTY anULTING FROM IT UCC, USERS
SHOULD P.lAICI THEXR OWN INVESTXCAUOF4S TO DETFRMINE TIlE SUITAaXLTTY OF THE
INrORMATICIJ FOR THEIR PARTICULAR rURPOSE5.

SUBSTANCE tr3ENTtEtcnT%oN
Cq*..NUP'lbER 7G*7-0.-O

SUASTI%NOE; **PIYDROCHLORIC ACID, CONCENTRATED C36-371.)Xt

TRADE NAME i/ SYNONYMS.
CHLOROI4V)gIC ACID; HYDROCt4LCRIOE: MLJRXATXO AOXD, SPIRITS OF SALT3
HYDROCIIL3RXO Ado, OONOENTRATED, MYDROGEN CHLORIDE, 2i ER UN .T89: n..i.'j-a1
A-3.'P'pp A.5Oa A-SG, flociliss

CHEMICAL FMtLYI
XNORGANZQ ACID

MOLECULAR FORMULA. H-CL

MOLECULAR wgttHta 35.'t-S

CERDLA awrxNa r&cMLc 0-fl • HrAL-Tt-4 PtAEt 0 REAO-T-X-VX-T4a4 P-ERSZSTENOELD
NFPA RflTXNOS cSOALE a-'t): NEALTH=3 FXREiO REACTXVXTY:U

COMPONENTS AND CONTAMXNRNTS

OMPONENTI HYDROGEN CHLORDE rERCENfl 37

COMPONEt4YI WATER PERCENTi G3

OTHER OONTAMXP4ANTS NONE

EXPOSURE LIMZTSg
HYOROGEN CHLORDE (HYOROCHLORXO AOID)s5 rrM OSIIA CEXLXNG

5 rPM ncqxH OEXLING

500 POLThDS SARA SOTION 102 THRESHOLD PLANNING GUANYXTY (GAS)
S POUND SARA SECTION 10* RPORTAGLE QUANTITY (GRS0Q POLNOS CERDLA SECTION 103 RErURTUSLE QUANTITY cLXQUXD
SUEJECT TO SARA SOTXQN 3i,3 ANNUAL TOXIC OHEMXC*L RELEARE REPORTXPJC

— -—-———.

PHYSICAL DATA

DC*CRIPTICINs COLORLESS CR PLXCHTLY YELLOW FUMING LXQtJXO WITH A PUNGeNt

oDOR, IIOILXNG POINTi 3' F (.SG C) SPECIFIO GRAYXTYi t,Z
AP0R ?REftSURi NOT AVAILAULS PH; 2.. 2. Ct. I N)
SOI_USZLXT' XN WATER, S0LUSLE VAPOR DENSXTYi 2.. 3

SW

FIRE AND EXPLOSION DATA

FIRE AND UXPLOSXOW HAZAflO,
NCGL.XGXSLIt FIRE HAZARD WHEN EXPOSED TO HEAT OR PLAME.

P1REFIGHYCpJo MCDXAi
DRY OHEMIlRL. CufloN DIOXIDE, H*LON. WATER SPRAY OR STRNbAD FOAMcisrv EMEItOENDY RESPONSE GUIDEBOOK. POT r S00.t),
Fog LARGEt rzwcs, USE WATER SPRAY FOG OR STANDARD POnMeBB? EMEWENCY RESrONst CUIDE000K. DOT P ZSQO,*),

'XREFrGHY CNGi
LOVE CaNT ZNERS rROM FIRE ARCA IF POSSIBLE, Coot. CONTAINERS EXPOSED TO FLAMES

WITH WAYE1 FROM SIDE UNTIL WELL AFTER FXRE It OUT. HTAY AWAY FROM STORAGE TANk
twos cigar EMERGENQY RESPONaC GUIDESOOK, DOT P stoa.'s- GUIDE rACE 60),
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'ORROIVE
ACUtE EXPOSURE- CONTACT MAY CAUSE SEVERE IRRITATION. CONJUNCTXVITIS,

CORNEAL NECROSIR AND BURNS WITH IMPAIRMENT OR PERMANENT LOSS OF ViSION. A
DROP U? HYDROCHLORIC ACID CPLREHEO IN THE tYE RND IMMEDIATELY WARNED OUT
HAS PRCIDUCCD A WHITE COAGULATION CF THE CORNEAL fl14Th CtNJUNOIXVAL
EPITHELIUM, ANIMALS EXPOSED to VAPOR CONCENTRATIONS OF 1350 PPM FOR ONE
AND A FIAL HOURS SHOWED Ct-nUOXMG OF THE CORNEA AND ZOO PPM FOR S HCUR
SHOWED SLIGHT EROSION OF THE CORNEAL EPITHELIUM. CONTACT WITH A
COM?R$VSEO CAS MAY CAUSE rR0STBITE.

CHOMtC l:XrOSURE.. ANIMALS EXPOSED TO VAPOR fl 100 PPM FOR & HOURS DAILY
FOR 50 DAYS SHOWED ONLY SLID)-4T UNREST AND IRRITATION OF THE EYES. RUT
NO OCULAR INJURY. EFFECTS ARE DEPENDENT UPON CONCENTRATION ANO DURATION
Dr EXPOSURE. OOtJ.JUNOTXVITIS OR EFFECTS SIMILAR TO THOSE POR ACUTE
tXPOBLI8E MAY oocua.

FXRST RID- WASH EVEC tMMEPATELY WITH LARGE AMOUNTS OF WATER, OCCAIONRLLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO VXDENCE OF CHEMICAL REMAINS CAT
LEAST 1S.20 MINUTES), CONTINUE IRRIORTXNG WITH NORMAL SALINE UNTIL THE PH
nRa RETUItNED TO NORMAL C30-S0 MINUTES). COVER WITH STERILE SANDACES. GET
MEDICAL ITTENTION IMMEDIATELY,

INGESTION,
HYDROGEN CHLORIDE CHYOROCHLORZO CID)t
CORROSIVE,

ACUTE EXPOSURE- XNQSTION or THE ACID MAY CAUSE 9URNS OF THE MOUTH,
THROAT ESOPHAGUS AND STOMACH WITH CONSEQUENT PAIN, UNEASXNE.ES, NAUSEA,
SALIVA ION, VOMXTXNQ, DIARRHEA, CHILLS, SHOCK AND XNTKNSE THI*ST.
NEPHRXTIS, FEVER AND PERFORATION or THE INTESTINAL TRACT, AND CIRCULA'I'OkY
COLLAP5E MAY OCCUR, DEATH MAY QE DUE TO ESOPHAGEAL OR GASTRtO NECROSIS.

CHRONIC DCPCsURE- NO DATA AVAILABLE.
FIRST AID- DO NOT USE GASTRIC LAVAGE OK EMESIS. QILUTE THE ACID IMMEDIATELY

fly DRINKrAJQ LARDE UANTXTXS OF WATCR OR MILK. IF VOMITING PERSISTS,
ADMXNXSflR FLUIDS REPEATeDLY. INGESTED fob MUST BE pXLUTED RrtROXXMATELY
£00 rOLD Ta RENDER IT NARML.ESS TO TISSUES. MAINTAIN AIRWAY AND TREAT SHOCK.
CDREXSBn. HAN0800)< or POISONING, SRTH ED.). GET MEDICAL ATTENTION
IMMEDIATELY. IF VOMITING OCCURS, KEEP HEAD BELOW HIPS TO HELP PREVENT
ASPIRATION.

ANTIDOTE.
NO SPECIFID ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY,

READIlY XIV

REACTIYXrY,
REACTS EXOTI-3ERMICALLY WXTH WATER OR STEAM TO PROCUCE IO$XC AND CORROSIVE
FUMES.

CONTACT WITH COMMON METALS PRODUCES HYDROGEN WHICH MAY FORM EXPLOSIVE
MIXTURES WITH AIR,

XNCOP4PATXFILXTZES,
HVDROGE14 CHLORIDE C HYDROCHLORIC ACID);

ACETIC NHYDRXDEt VIOLENT REROTION.
ALCOHOLIC HYDROGEN CYANIDE. EXPLOSIVE REACTION.
ALUMXNUKt EXPLOSION
ALUMZNUII-TXTANIUM ALLOYS, IGNITES OR ZNCANDSOES WHEN HEATED.
2-AMINOITHANOL, VIOLENT REACTION.
AMMONXUP,, HYDROXIDE. YXOLENT REACTION.
BASES: S TaLENT REACTION,
SRASS, CORRODES.
wktNa5i QyRR,,.DES,
Oc%LOIUM CARBIDE, %EAOTS WITH INCANDESCENcE,
CALCIUM HY?OCHLQRITEi IGNITION.
OSEXUM tCETYL,XDE, IGNITES ON CONTACT.
CHLORINE: + DXNXTAOANILXNES, VIGOROUS REACTION WITH RELEASE orrLAMMALE

KVDROC'EN GAS FUMES,
CNLORO$ULFONXC ACID, VIOLENT REACTION.
1, X-DXFL UDROETHYLENE. EXTREMELY EXOTI-(ERMZC DECCMPOSXTXOM REAOTIQP&
DOWICIL 100, DECOMPOSES.
ETH'VLKM: OXflMIpJr VIOLENT REACTION.
E%HYLEP4I: IMINEt VIOLENT REACTION.
FLUORINC, IGNITES ON CCNTAOT,
HEXALITIIIUM DISILXOXDEi INCANDESCES.
IRON, C(IRRDDES WITH EYOLUTXON OP FLAMMABLE HYDROGEN CA9•
MAGNESIuM SoRIDE, PRODUCES A EPONTANCOUSLY FLAMMABL GAS.
MEROURXI' SULFATE, VIOLENT REACTION AT 125 0.
MWTnt. tttt-YtrT*EE-, -V-X-OL-ENt EACflON,
METALS, SEVERE CORROSION WITH EVOLUTION o) FLAMMABLE HYDROGEN ons.
0LEUM; "TaLENT REACTION.
OXtDttejt (STRONG). VIOLENT REACTION.
OXYGEN •b PLATINUM, IGNITES ON CONTACT.
PEROI-ILOIIXC ACID, VjOLENT REACTION,
PLASTIC!!, RUBBER, COATINGS, AITACVQ.
POTASSIUM PERMANGAMATE, EXPLOSION HAZARD,
SETA-PR')PIOLAOTCNE, VIOLENT REACTION,
PROPYLEIJE OXIOE, VIOLENT REACTION,
RUSXDXUI4 ACETYLIDE, IGNITES CM CONTACT.
SILICA ICEL), INCOMPATIBLE,
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°"ESPZRflTOR.
HE FOLLOW.Z ND RESPIRATORS ARE RECOMMENDED DASED ON INFORMATION FOUND IN THE
PHYSICAL flAIR, TOXICITY AND HEALTH EFPECTS SECTtON3. T)-4EY ARE RANKED IN
ORDER FRCM MINIMUM TO MAXXMUM RESPIRATORY PROTECTION.

'(HE SPEQXFq kESPIRATOR SELECTED WUST RE BASED OW CONTAMINATION LEVELS OUt&Q
IN THE WCRK PLACE. MUST NOT gxçgED THE WDRKflJ LZP'IITS or THE RESPXRRTOR AND
BE 'JOINTLY APPROVED flY THE NATZONAL INSTXTUTF FOR OCCUPATIONAL snrnY AND
HEALTH R!'D THE MINE SAFETY AND HEntlil AQMtNISTRATION (NXOSW-MSHR).

HYDROGEN CIILOIZZDE C HYDROCHLORIC ACID),

SQ PPM- AP.Y SUPPLIED-AIR RESPIRATOR.
ANY SELF-CONTAINED .ATHXWG APPARATUS.
ANY CHEMXCAL CARTAXODE RESPIRATOR WITH CARTR;pcEC&) PROVIDING

PROTECTION AQAXNET HYDROCHLORIC ACID.
AI'IY IOWERED AIR-PURIFYING RESPIRATOR WITH CARTRIDGE(S) PROVIDING

PROTECTION AGAINST HYDROCHLORIC ACID,

SOD PPM- AllY SUPPLIED-AIR RESPIRATOR OPERATED IN ft CONTINUOUS PLOW MODE.
ANY SUPPLZCD-AZR RESrXRATOR WZTN A FULL FACEPIECE.
AtIY SELF-CONTAINED BREATHING APrARATUS WITH q FULL FADEPIECE.

ESCAPE- p?IY AIR-PURIFYING FULL ERCPXECE RESPIRATOR AS MASK) WITH A
CHIN-STYLE OR FRONT- OR SACK-MOUNTED ACID GAS CANISTER.

AllY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS.

FOR FIRErrl;HTpJc AND OTHER IMMEDIATELY DAP4QERDUS TO LIFE CR HEALTH CONDITIONS.

SELF-CDN"AXNED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED EN PRESSURE
DEMAND OR OTHER rosrrzve PRESSURE MODE.

SUPPLZED..AXR RESPIRATOR WITH FULL FACEPIECE AND OPERATED XN PRESSURE-DEMAND
OR OTHER POSITIVE PR58URE MODE IN COMSINATION WITH AN AUXILIARY
SELF-CONTAINED UREATHTMC APPARATUS ornATED ZN PRESSURE-DEMAND OR OTHER
PQSXTX'IE PRESSURE MODE.

CLOTHING,
E?ijrtOYES MUST WEAR APPRtPR-IA-T' PROT-EC-s-I-v.. CZM?LtRVXOUS: CLOThZNG AND EQJJXPMENT
TO PREVENT ANY POS8IBILITY orSKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTZV GLOVES TO PREVENT CONTACT WITH THIS
qUBSTANCE.

YE PROTECrI0N,
EMPLOYEE MJT WEAR SPLASH-PROOF OR PtJSt-RESISTANT SAFETY G000LES AND A
FACESHXELD To PREVENT CONTACT WITH THIS SU9STANCE.

EMERGENCY A2H FACILITIES,
WHERE THERt IS ANY POSSIBILITY THAT AN EMPLOYErS EYES RNO/OR SKIN MAY BE
EXPOSEP TO THIS 5USSTRNC, THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN
AND QUICK )RENOH SHOWER WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED - FISHER SCIENTIFIC, TWO.
?.REATXON DATE. O*/39/$S REVISION DATET O9/O/fl

'.AODXTXONAL INFORMATION-
THIS XMPOJUIATION IS RELIEVED TO SE ACCURATE AND REPRtSEWTS tHE BEST
INFORMATIOM CURRENTLY AVAILADLE io us. HOWEVER. WE MAKE NO WARRANTY OP
MEROHAtJTASZLZTY DR ANY OTHER WARRANTY, (flESR Oft IMPLIED, WITH RESPECT TO
SUtfl rNFQffljfittO$, AND WE ASS WNE NC I..xAazi.Zzr.V gauLtnw EaCH tin USE. I.LEB
SHOULD MaKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUXTASILITY OF THE
INFORMATION FOR THEIR rARTIOULAR PURPOSES.
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Material Safet', Oaa Sheet (is. Oepartment of Labor
May be used to oonpty With Occupational Safety and Health Adminictrator
)SHAs Hazard Cmrnunication Standard, (Non-Mandatory Forml
29 CFR 1S1O.12 Standard must be Form Approved
consulted for specilc requirornents. QMB No. 1210-43072

IDENTITY (As Used n Labe/ end (1sf) t'oe 8Mm spas we nor pomuttsd. if gn. tram JS nof appttable, or no

— AtcoNox: u,b,natcn 8VBIIObJ& #16 spSCe mucr be ,ne,*Od Ia ll'dtaM that

Section I
Mantdactuter's Name

— 1.LCONOX, INC.
Emergency Telephone Number

(212) 473—1300
Addnss (Nun,ber sor, cay, Stare, and ZIP Code)

— 215 PARK AVENUE SOUTH
T&apbor$ Number for Information

(212) 473—1300

NEW YORK, N.Y. 10003
Dale Prepared

JULY 1, 19fl
Slgiwure of Prepant (optbtal)

Section ii — Hazardous Ingredients/Identity information
Other Limits

F4azvdous Com,neiits (SPOCMIC Cllemlcai ldentk)1 Common Nsme($) OSW. P0. ACGIH 1W Recommended ¼ (apf'onaI)

THERE ARE 140 INGREDIENTS IN ALCONOX WHICH..flPEPSO ON tWR

0511K STflWABV 29 tER 1910 SUBPART Z.

SeCILOn Ill — PhysTcaUchernlcal CharucterMcs
POfl( Spa5c-GstyP0.

.

Vapor Pressure (mm 19,)
N.A.

N.A.
MVing Petit

N.A.
VSDO( Density (AIR -1)

N.A.
Enpcib1 Rate
mut4Aezt.1) N.A.

SciubIlity In WaLe.'

2IPPBECXASLE (GREATER THPN 10 PRR rnVP)
Appearance arid Ode.

WHITE POWDER - XNTERSPEPJp WITR. CRFTh.M COTtP"n flAXES — OflOprv
Section IV — Flia and Explosion Hazard Data
Flash PcnL (Method Used) Flanimaflle Umits (.EL UEL

— tONE N.A. N.A.
Extlngulsitg Media

— WATER, CO, DRY CHEMTCAL, VOZM, SNUJIflRPW
Special Fire Pightag l'rrdures

— FOR FIRES WLOLVING THIS MATERIAIL DO NOT ENTER WITIIOTIT

PR0%'EC'rIvE EQUIPMENT MTD SELF CONThINED EREATHTG APPAR.APtTS.
UnusunJ Fire and Exaoslon Hazards

NONE

(Reproduce locally) OSHA 114 Sept ¶985
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MATERIAL SAFETY DATA SHEET #159
SULFURIC ACID SOLUTIONS, 5% -93%
SULFURIC ACID SOLUTIONS, O.02N - 12N
CatS LC2s7p, I C25580. LC25590. LC2SSOO LC25620. LC2SG4o. 1C25650. LC2SSS0 LC25670. LC25680

LC25700. 'C25720. LC25720. 025740. LC25770. LC25790. l,C25800. 1C25820. LC25640. LC2SBSO. LC2S&70.
LC2S5R0 02091 013
SECTIoN 1
LabChein Inc revIsed: 712198
200 WilLiam Piu Way contact Al Berane$c
Pittsburgh. PA 1523B phone: (412) 826-528Q

SEC11Ot4 II- HAZARDOUS INGREDIENTS/IDENflfl' INFORMATION

NAME: SULFURIC ACID SOLUTiONS 5-93%. SULF(JFIFC ACID SOLUTIONS 0.02N - 1214
FAMILY: inotgwtic acid

COMPONENTS: CAS: FORMULA/FWT.
(1) sullurc acid, 0 05.80% 7664-93-0 }-42S04 / Q&07
12) water, balance 7722-18-S H20 / 18.00

NFPA RATING (Q'4):— Fjafl1,.3 Frtc Reactb,ity.2

SEC11ON Ill- PHYSICAL AND CHEMICAL CHARACTERISTiCS

Boiling p1: MeltIng p1: Sp. gravity: Evaporation rate: Vapor press: Vapor density: pH:
fl/t Wa 1.0 - L7 <ether n/a n's acidic

Appearance/Odor clear coIcr1e liquid/odorless. Solub'dity: waler - soluble.

SECtiON IV - FiRE AND EXPlOSION HAZARD DATA
—

Flash pt non-flammable Explosion ievel.lower(LEL): ri/a •upper(IJEL): n/a Autcignition: n/a

Extinguishing Media- dry chemical or carbon dioxide. Large fIres, use waler from a distance.

Firetighting: negligible lire and explosion hazard when exposed lo boat or flame. Move containers, cool if possible. Do
flOt USe water directly on material. Water spray may be used to knock down contsive vavors. avoid breathing vapors,
keep up*hid. May ignite combustible materials 041 contact. )(eep run-on out of sewers and drains. Gont*c1 with meais
may evolve hydrogen gas.

SECTION V. REACTIVITY DATA

Statiflty: stabl, at normal room temperatures and pressures.

Condition to Avoid: violent exothermic reactions with water and organic materials. may ignite finely divided combus-
Uble matenals. Incompatibilllies.exp4osivs or violent reaenons with acathne cyanohydnn. acetone and nitric acid or
potassium dichromate. acrylomirile. alcohols, hydrogen peroxide. allyl chloride. bromales and metals, bromine perita-
Uur4de, sMn, aV ctoqatee, c1dauao txiliucrida cIjproJ.Ls nitride. ethylene tuiniinala indans an
nitric acid, Iron, mercuric nitride, nitric acid and glycerid.s, p-nttrotoluene, p.ntasilver trihydrtxydlatninophasPhate.
perchioratee, phosphorus isocyanats picrates, sliver perrn*nganata, sodium, sodium cwbonate, owen. and nitric acid.
Dangerous temperatures and pressures occur with other substances, especially rganic combina!tonz. Explosive
hydrogen gas is evolved trom contact with steel, other metals.

Hazardous D'compocitioniByproducls: thermal decomposition byproducts include highly toxic tumeg of sulfur oxides.
Explosive hydrogen gas may be generated in some reactions.
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MATERIAL SAFETY DATA SHEET #115
NITRIC ACID SOLUTIONS

Cit tLCIZTW LC1777tJ. LC1ThOO. LCITB4O. t.C175flc,7gm oaae of 3
SEC11Qf4J

LabCheTn Inc revised: t2/7/9
200 Witriam Pitt Way contact Al Beranek
Pburgh, PA 15238 tphcne: (412) 8Z6-5230

SECRCNN-NAZAROQUS INGREDIFNTSnflENT1TYINFCRMA11ON
-

NAME: NITRIC ACID SOLUTiONS. Q4% 50% Wv. 0.1N-6.ON

COMPONENTS: CAS: FCRMIJLAJF.VVT.
(1) rittit add, 0.04%- 50% v/v 7697-37-2 HNO3/63.02
(2J water, balance 7722-18-S H20/1 8 00

NFFA RA11NG (0-4): (tcr nitflc acid 4Q% w/w) HeaJtN-3 Fire-a Ruacdvity-0

SECTION mpHysicAL ANn CHEMICAL CHARACTEIST1CS
- _____

Boiling pt Melting ot 5ç. gravity: Evaporation rate: Vapor press: Vapor density
212E to IBIF 32F t .44F -l.a 1.5 >1 (ethert) l4mrnHg(25CJ-G2mmI-Ig(25C) 0.7-aZ

pH: acidIc

Appearance/Odor' cigar, colorless Hqu:d/acnd odor at highor concentrafior,s/odor tl,roshoi& c5ppm (not an adequate
w8mlng property).

Solubillty soluble in water

SCT1ON !V. FIRE 4J'4 EXPLOSION HAZARD AIA

Flash pt: non-flammatle xpioslon lcvol-lower(LEL): n/a •upperjUEl$: n/a Autoignhtion: ila

Extin9uizIling Media; dry cftemical. carbon dioxide. water spray or loam.

Firefighting: negligible fira/oxplosion tnrd icr uIut1,jfl. bctow 5%. At niigfter can.wiUotiOl; increased tlon,rnnbiflty
of combustibles, readily oxidizable materials. Sa-iaro explosion hazard by roaction wh incon,batlbtcs (metallic
powdors, arbidn. hydrogen sulfide, lurpentino). in or near lIre materiel emits taLc and reactive nitrogen oxides of
gases. Avoid breathing toxic and corn3&ve vapors Move container if possible, cccl wit!, water.

SECTTON V. PArrnvgy QATA
- _______________

Stabiflty stable under normal temperature and prwsrQ up to boiling point. Avoid acid vapors. Nitric oxides quietly
evolved - sunlight ta1yss oxide formation (yellow color, aging)

Condition to jz,iiiti - oasi!y oxidznd substances. Vinlent er e,niocive reaction can occur with
tcetonitrjlo, actong. acetic acid. acatic anhydnde. other anhydridus. acrylanltrlle, aLcohols, arsine, Various metals
(easily powders. alloys), perchioratas. carbides. phosphides. dioxidg, t?uocyanales. other aramC/inoT9tniC acids.
fluotines. thionnes, ketone, and many other organic or cyclic COThpCunds. halkies, aldehydas. etc.

Hazartous Decompositionl8yproducts: nitric acid vapors and nitric oxides are quietly evolved - this reaction is
catalyzed by sunlight.

Hazardous Polyniqrizauon• riot knoWn to Occur.
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Summary of Chemical Hazards —Table 1 and Table 2
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HEAT STRESS MONITORING AND CONTROL

SIGNS, SYMPTOMS AND Frnsi AID

Heat rash (prickly heat) may result from continuous exposure to heat or humid air. It appears
as red papules (elevated skin lesion), usually in areas where the clothing is restrictive,
and gives rise to a prickly sensation, particularly as sweating increases. It occurs in skin
that is persistently wetted by unevaporated sweat. The papules may become infected
unless treated.

First Aid for I-/eat Rash - to prevent heat rash: shower after work, dry off thoroughly, and put
on clean, dry underwear and clothes. Try to stay in a cool place after work. If, in spite
of this, you develop heat rash, see your physician.

Heat Cramps are caused by heavy sweating with inadequate electrolyte replacement. Signs
and symptoms include:

• muscle spasms
. -

• pain in the hands, feet and abdomen

First Aid for Heat Cramps- leave the work area, and rest in a cool, shaded place. Drink one or
two glasses of electrolyte replacement drink, and try to gently massage the cramped
muscle. Once the spasms disappear, you may return to work; taking adequate breaks
and drinking electrolyte replacement drink should prevent the cramps from returning.

Heat exhaustion occurs from increased stress on various body organs including inadequate
blood circulation due to cardiovascular insufficiency or dehydration. Signs and
symptoms include:

• pale, cool, moist skin
• heavy sweating
• dizziness
• nausea
• fainting

The key here is that the victim is still sweating, so the cooling system is still working;
it's just under severe stress. The body core temperature should stilt be near normal. It
is important to recognize and treat these symptoms as soon as possible, as the
transition from heat exhaustion to the very hazardous heat stroke can be quite rapid.

First Aid for Heat Exhaustion - leave the work area immediately, go through decon an remove
all chemical protective clothing. Rest in a cool, shaded place and open your clothing to
allow air circulation; lay flat except when taking fluids. Drink plenty of cooled
electrolyte replacement drinks. Your work is over for the day; do not attempt to return.
Medical assistance should be summoned.
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DETERMINATION OF THE INITIAL WORK/REST CYCLES

Measure the air temperature with a standard thermometer with the bulb shielded from radiant
heat; this yields T (actual). Estimate the fraction of sunshine by judging what percent time the
sun is not shielded by clouds that are thick enough to produce a shadow. 100 percent
sunshine - no cloud cover = 1.0, 50 percent sunshine - 50 percent cloud cover = 0.5;
0 percent sunshine - full cloud cover = 0.0.

Plug these variables into the following equation to determine the adjusted temperature:

T (adjusted) = T (actual) + (13 x fraction sunshine)

Use the chart below to determine the length of the first work shift. At the first break, initiate
the heart rate monitoring as described in the next section.

INITIAL WORK/MONITORING CYCLES

ADJUSTED TEMPERATURE NORMAL U0RK CLOTHES PROTECTIVE CLOTHING

90f (32.2t) or above After each 45 minutes of work After eaCh 15 minutes of work

87.5_9O*f (30.8°-32.2°C) After each 60 minutes of work After each 30 minutes of work

82.5-87.5p (28.1'-30.8'C) After each 90 minutes of work After each 60 minutes of work

fl.5°-82.SF (25.3-23.1°C) After each 120 mInutes of work After each 90 minutes of work

72.5°-fl.S'F (22.5°-25.3'c) After each 150 minutes of work After each *20 minutes of work

TEMPERATURE

Monitor oral body temperature to determine if employees are adequately dissipating heat
buildup. Ear probe thermometers which are adjt.:ted to oral temperature are convenient
and the preferred method of measurement. EPA/OSHA guidelines are as follows:

1. Use a clinical thermometer (3 minutes under the tongue) to measure oral
temperature at the end of the work period before drinking.

— 2. If temperature exceeds 99.6° F., shorten the following work period by 1/3
without changing the rest period.

3. If temperature still exceeds 99.6° F., shorten the following work period by 1/3.

4. Do not allow a worker to wear impermeable PPE when his/her oral temoerature
exceeds 100.6°F.
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APPENDIX H

Documentation of On-Site Hazardous, Toxic, and Radioactive Waste Field
Experience
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Trainees's Name L /cnzcj Office /2
Off-Site Training provider z)Z4t'%tL tf'h-J?*tZ4 Date__________
***********'*t**********-*.**.*********t**********.************.*-******.*.************

Day One
Project BAL-rr—eZt_ L.A,-ac C. INC. (u5-r tN %.vtc&-or5Date 10 2 — C
Trainee's Activities te'JLb 5oi'. orCrS ap,.. Av'rPLv4(r

o Ct'SrbOV . SOP_r.JCr- t&cs-S Vt,L Sc2EJItJ sf..?Lrs

Supervisor's Name TFF ftLik!C
** **.*********************.************ ** **** * ******* * *

Day Two
Project tZLc ( Date Jo -3-90
Trainee's Activiths Mbse!-OZ ULL. JcrALLAnoJ 40L 'az1cs

Ca ic Cr ,, bEC.CpJ P2,OC'J2XS

Level of Protection Used (circle) A B

Supervisor's NaITAeZJtFF DI\PL1NC
***************A A A A A A A A A A A A A A A A A A * A******************************-*************

Day Three

Project tec (sr Date /o-4--90
Trainee's Activities UeLL. rI5flaLLA.r,QrJ coi&. i3t,&c,..c

&t,M r tj O2.II Ci-44't't op , pgc0.J PgccetucS F,e.-'

Level of Protection Used (circle) A B C?J

n-t—t....—t—r.—I i .5 5 — sill.''. — "..."Supervisor's Name TEFF DRrUANJC

Field cperience Completed___________________________________________

Approved for Level C Protection.

115 ll0.3.3A

RECORD OF FIELD EERIENCE

Dames & Moore Health & Safety Procedure H5 110 requires Class 1 personxiel to

obtain three (3) days of supervised field experience prior to performing
independent hazardous waste field operations (per 29 CER 1910.120(e)). This form

is for the documentation of such experience. Forward the completed form to the

Health and Safety Manager for review and acceptance. See HS 110 for additional

information.

Level of Protection Used (circle) A B C®

Realth and Safety Hanager
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RECORD OF FIELD EXPERIENCE

Dames & Moore Health & Safety Procedure I-iS 110 requires Class 1 personnel to

obtain three (3) days of supervised field experience prior to performing
independent hazardous waste field operations (per 29 CFR 1910.120(e)) . This form

is for the documentation of such experience. Forward the completed form to the

Health and Safety Manager for review and acceptance. See I-iS 110 for additional

information.

Trainees's Name 'e)t4&/fl TI, &-J€_4t__ Office__________
Off-Site Training provider________________________________ Date____________
*********************************************t********************************

Day One

Project O%.C ?.. u5V.jEC.T,(:/.'c.J Pt �tt.' Date iZ.
Trainee's Activities c.,' r, Z ?t' P 4

S(4LP?I' . AiZ vt-. ttn.. (-- a w/ t4Li
r—i1-

Level of Protection Used (circle) A B

Supervisor's Name �.,sC-,2-i1- ,<C

Day Two

Project L51' '.,r Date !•-c7- -it

t1; 'T1•T 2:•• "
c--F

IcC LIC -
Level of Protection Used (circle) A B C)

r -;

'—I _- •__ —Supervisor's Name . &c-..2--t—/7'-. c
******************•***********************************************************

Day Three

Project U'- &C.c cL '.'r J--'.r- FT ecL1''K5Date iZ-

Trainee's Activities 6c £LL,- 4 ((,-..,.
;&-e.o s-c / C-A-\., .,vC)- . . r4.oc,-cE )t-es.

Level of Protection Used (circle) A ct)

Supervisor's Name ,r 'j1 E;ytr,Jtsc.__.Q
* **** A Ak A A * AA A A*********

Field Experience Completed___________________________________________________

Health and Safety }{anager
Approved for ve1 rotection.

I-IS ].lO.3.3A
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Naner /_. fl<2c £3ZPF Soc. Sec. Na./2Y".-)%./

SUS?ECD HAZARDOUS MATERIALS ON SITE:
T... 1 _.J_ ...._ C 11—. —: —SUCSULAC Lste 2.OA.LUW.1.flgt
Physical (noise, vibration, radiation)
Chemical (metain, acids, acivents)
Biological materials (virus, bacteria)

Project ti.tle FkJ &oJLcr..
Work activities: �k ct
Time spent in field:

SUSPECT HAZARDOUS MATERIALS ON SITE:
Include the following:
Physical (noise, vibration, radiation)
&l'tsxn±c-a±—(-metaI-s, c ids-!--s o4ve-n-t-s-)

Biological materials (viruses, bacteriA)

LccatLon: CA-F LXs

SUSPECT HAZARDOUS MATERIALS ON SITE;+h44 ••• — SW I
Physical (noise, vibration, radiation)
Chemical (metals, acids, solvents)
Biological materials (viruses, bacteria)

Protective equipment used:__________ _____

. Lc'&
Sr4Q-

&-bL-.c, s--

03 H Skt

Put..-. (or.crr.cet.rc

i1 /J,4L s;-4;tç. O,ic2 S
r&L,r4-<

Project tttle: cL)

Work activities: L '41L
nine spent in field: 2k,as

Locaton:,ca jC's

c%lL\ ck T(evTcj

Cc c Si. t&cr—z

roi sE
•. '-'fA

'.J /1"-

Protect±ve equipment used fJ. CDIbus$ iLJ 44:( Srr/3ASS.
r,cr**************************************************** *********** ** I,

______________ LocatIon; 1c1Pi.

(,&xJ&tr.o ryuS i .R 2crk4f,-n't...
I

—
'

'—S
'

OC.'L cotT6rT\

ki /P—

Protective equipment used: 1\Q (n/cuG S 141t *AL. a4cc&c
R-T-4 'rtc- &cr

-k * * * * * * * * * * * * * * * * * * * * * * * ** * • 1* * * * * * * • * * if * * * * * * * if*w if * if if if if * * * if

Project title: JIJ tLAr
Work activities: So1 &L_ eoJ ti-,lt &' zx�r4/,,-zb,

Tix4e snt in field; kec

tJc!'c, (-

PD, tj__jocrc
"It,

S

('I '7i/
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EMERGENCY RESPONSE/CONTINGENCY PLAN

Personnel Roles and Lines of Authority
Q The SSHO has primary responsibility for responding to and correcting emergency situations

involving on site personnel. This includes taking appropriate measure to ensure the safety of
site personnel and the public. Possible actions may mvolve evacuation of personnel from the
site area, and evacuation of adjacent residents.

0 The SSHQ is addttionally responsible for ensuring that corrective measures have been
implemented, appropriate authorities notified, and follow-up reports completed when the
emergency is directly related to activities on-site.

Pit-Emergency Planning
The SSHO must coordinate an emergency response/contingency plan.

Prior to initiating on-site activities, the appropriate local emergency response teams listed in
EMERGENCY CONTACTS & APPROVAL PAGE, page 2 of this SSHP will be contacted and
informed as to the site location, the activities to be conducted, the anticipated hazards, the levels
of personal protection equipment required on-site, and any other pertinent information.

In the event of a worker-related injury; the -Safety Manager will be notified. The associated
SSHO responsibilities include the following:
U Establishing site evacuation routes and zones.
U Notifying offsite emergency response teams.
O Assessing emergencies.

______ Safety equipment will be maintained on site. This safety equipment will include:
U For rescue purposes, two- (2) positive pressure SCRA. These will be dedicated and marked

'Por Emergency Only". The SCBA will be maintained in the CRZ.
o Emergency eyewashes and showers in compliance with ANSI Z358.1
O Fire Extinguishers with a minimum rating of 20-A: 120-B: C will be maintained on the site

and in all vehicles that enter the EZ.

Emergency phone numbers and area maps to nearest medical facilities will be laminated and
posted on-site.

Lines of Authority in an Emergency
In the event of an emergency:
o The Contractor SSHO will be in charge, or;
o When an offsite emergency response team is on-site, this team will be lead by an Incident

Commander or officer in charge The -Safety Manager will act as a liaison to Incident
Commander or the officer in charge.
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Site Security and Control
In cases where an emergency situation does not posea threat to the public and offstte emergency
response teams will not be dispatched to the site, the SSHO sviltbe responsible for coordinating
the approptiate emergency response and communicating with the public as necessary.

However, ii an emergency arises that presents an immediate threat to the public or otherwise
requires additional support, the SSHO may activate the emergency response system in the manner
prescribed by the offsite emergency response organizatton.

In an emergency situation when the police, fire department, or other local emergency response
team has been dispatched to the site, the local authorities will mandate site security and control.

Emergency/Accident Recognition and Prevention
All personnel will bring to the attention of the SSHO any unsafe condition, practice, or
circumstance associated with or resulting from the on-site activities.

In cases of immediate hazard to employees or the public:-— -. -- _____________

hazard; this may include leaving the site.
a Follow-up consultation with the -Safety Manager must be made at the first opportunity.
0 In such circumstances, the SSHO will take the necessary steps to ensure that the investigation

can be completed safely. Such steps will include: notification changes in procedures,
removal or neutralization of a hazard, consultation with appropriate experts, or the use of a
specialist.

In cases where the hazard is not an immediate danger to the employees, the SSHO will be
consulted regarding appropriate corrective measures.

If a hazard poses an immediate threat to the public, the SSHO will be responsible for activating
the emergency response system in the manner prescribed by the local fire and police departments.

In the event that any member of the team experiences any extreme adverse effects or symptoms
of chemical exposure while on-site; the entire team will immediately leave the site and seek
appropriate medical aid.

In the event that any member of the work force is overcome, incapacitated, or traumatically
injured while on-siteS
• The remaining members will immediately call for assistance and make reasonable efforts to

rescue the affected person.
• At least one person will remain outside the problem area until help arrives.
• Oucc ccuiuvcd fiuui the pwblem awu the affected pcuti will itul be left unulteuded.
• If possible, limited personnel decontamination will be conducted, but only if time is not

critical to getting the injured person to medical aid.
• Note: In cases where personnel contamination has occurred, those persons involved will

make every reasonable effort to decontaminate themselves, so mtnimal spreading of
contaminants occur.

• Medical aid will be acquired either via ambulance or SSHO directed transfer of personnel to
the medical facility using site vehicles.
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• The SSHO will determine the fitness of the dtiver.
• If the driver's fitness is questioned, medical assistance must be contacted by phone.

Incident/Accident Report
An Incident/Accident Repoit will be completed by the SSHO following any accident involving
on-site personnel as defined by EM 385-I-I. A copy of the report will be attached to this SSHP
or filed and referenced from this SSHP. A copy of the report will be submitted to the Safety
Manager wLthin 24 hours.

Safety Distances and Places of Refuge
The SSHO will establish safe evacuation distances prior to initiation of field activities.

ci An emergency evacuation assembly point will be designated daily by the 35110 based on the
current wind dtrection.

ci The emergency evacuation assembly point will be located upwind and will be updated as
needed.

o The location of the evacuation points will be recorded in the Safety & Health Log.

—- - — Evacuation-Routes-and-Procedures—

All evacuation routes will be designated to move personnel away from an affected area in a safe
and efficient manner and to establish efficient traffic patterns for fire and emergency equipment
during an emergency response.
o These evacuation routes will be located at a safe distance upwind of all areas of activities.
o The SSHO will be responsible for personnel accounting at each emergency evacuation

assembly point.

Emergency Decontamination
In addition to routine decontamination procedures, emergency decontamination procedures must
be established. In an emergency, the primary concern is to prevent the loss of life or severe injury
to cite-penonnel.
a If immediate medical treatment is required to save a life; limited decontamination will be

performed or the person will be wrapped in a blanket.
o Any person, who is not fully decontaminated and requires transportation to a medical facility,

will be wrapped in a blanket to protect the emergency vehicle. As an alternative, the seats of
the emergency vehicle will be covered with polyethylene or a blanket.

0 If a worker has been contaminated with an extremely toxic or corrosive material that could
cause severe injury or loss of life, decontamination will be performed immediately.

ci The SSHO will designate personnel who are not directly involved in the emergency to

properly dispose of contaminated clothing and equipment.

Emergency Medical Treatment and First Aid
At least two team members will have successfully completed a Red Cross sponsored course in
adult first aid and cardiopulmonary resuscitation.

Prior to the start of work, the 55110 will make arrangements for medical facilities, ambulance
service, and medical personnel to beavailable for prompt attention to the injured.

On-site activities will require a first aid kit located within the support zone.
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Emergency telephone numbers and reporting instructions for ambulance, hospital, poison contiol
center, fire department, and police will be conspicuously posted oravailable.

If the SSHO detennines that a situation exists that could threaten human health or the
environment outside the site area, he/she will immediately notify the local fire department, Safety
Manger, and the National Response Center. The telephone report will include:
o Name and telephone number or reporter
O Name and address of facility
o Time and type of incident (e.g., release, fire)
ci Name and quantity of material(s) involved, to the extent known, and the location of the dischaige

within the facility
O The extent of injuries, if any
o The possible hazards to human health, or the environment, outside of the site area
o Actions the person reporting the discharge proposed to take to contain, clean up, and remove the

substance

Exclusion Zone Personnel Decontamination.

Any person who becomes ill or injured in the exclusion zone must be decontaminated to the
maximum extent possible.
ci if the injury or illness is minor, full decontamination mustbe-completed prior to transport

complete disrobing of the victim and redressing in clean coveralls or wrapping in a blanket.)

All injuries and illnesses must immediately be reported to the project manager.

Any person being transported to a clinic or hospital for treatment must talce with them
information on the chemical(s) at the site.

Any vehicle used to transport contaminated personnel will be treated and cleaned as necessary.

Emergency Response Procedure
All site personnel will be responsible for responding to incipient fires and other minor
emergencies.
The SSHO will have ready access to all fire fighting equipment and first-aid supplies during site
operations.

in the event of fire, spill, or other emergencies that cannot be controlled, all site personnel will
evacuate to a predesignated location. Site personnel will wait in the designated zone for further
instructions from the SSHO or emergency response personnel.

During an emergency, the 551-10 will direct all reasonable measures necessary to ensure that
fires, explosions, and releases do not occur, recur, or spread to other hazardous waste at the site.
These measures will include, where applicable, collecting and containing release material and
removh,-u1 LsuIatuLg LUILtaLlIcib.
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Critique of Response and Follow-up
A follow-up meeting wilt be held after any emergency situation to assess the actions taken
The Safety Manager, the SSHO, and other individuals as appropriate will attend the meeting.
O A record of the meeting wttl be kept by the SSHO.
O Recommendations from the meeting will be incorporated into the future responses to

emergency situations.
The SSHO will ensure that all emergency equipment listed in this contingency plan is cleaned
and fit for use before operations are resumed.

Emergency Response Briefings and Review
o During the ste briefings, all employees will be trained in and reminded of provisions of the

emergency response plan, communication systems, and evacuation routes.
o The plan will be reviewed and revised if necessary, on a regular basis by the SSHO. This will

ensure that the plan is adequate and consistent with prevailing site conditions.

Evacuation Alarm Procedures
Jn-theevent of an emergency-which necessitates an evacuation-of the site; the following alarm

proredurenabeimp1Emented:
o Verbal notification of other employees.
ci Personnel will be expected to proceed to the Support Zone with their buddy.
o Personnel will remain at the SZuntil the 33110 provides further instructions.

Fire or Explosion

The -83110 will advise the fire commander of the location, nature, and identification of the
hazardous materials onsite.

Spill or Leaks
In the event of a spill or a leak caused by activities on-site; site personnel will:
ci Inform the 33110 immediately;
o Locate the source of the spillage and stop the flow if this can be done safely; and,
o Begin containment and recovery of the spilled materials.
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EXCAVATIONS

Excavation safety requirements are quite similar to trenching requirements. For excavations in which
employees may be exposed to unstable ground, qualified personnel using practices that are compatible
with standards required by a registered architect, a registered professional engineer or other duly licensed
or recognized authority will design support systems such as piling, cribbing, bracing and shoring that
meet accepted engineering requirements to contain the walls. Excavations with conditions such as water,
silty materials, loose boulders, erosion, deep frost action or earth fracture planes require that the slope of
the earth adjacent to the excavation be Lessened. Scaling, benching, barricading, rock bolting, wire
meshing or other equally effective means of excavation support must meet accepted engineering
requirements for all sides, slopes and faces of excavations. Materials used to support excavations should
be maintained in good condition.

Never excavate below the level of the base of the footing or retaining wall, except in hard rock, unless the
wall is underpinned and appropriate precautions are taken to ensure the stability of adjacent walls. If it is
necessary to place or operate power shovels, derricks, trucks, materials or other heavy objects on a Level
above and adjacent to an excavation, the side of the excavation must be sheet-piled, shored, braced or
sloped as necessary to resist the additional pressure resulting from such loads. Install substantial stop logs
or barricades when using mobile equipment on or near an excavation, grade away from the excavation,
and provide walkways or bridges with standard guardrails for employees or equipment to cross over
excavations.

S TRENCHES

Exposed trench faces that are more than five feet high must be stabilized by either shoring, sloping the
face of the wall back to a stable slope or some equivalent method to prevent cave-ins. If the trench is
excavated in hard, compact soil materials more than five feet in depth, the wall must be supported. If the
walls of a trench are less than five feet deep and in soft or unstable soil materials, then trench boxes,
shoring, sheeting, bracing, sloping or other equivalent methods are required to prevent the trench wall
from collapsing. Trench walls above five feet in height may be sloped instead of shored.

Materials used for trench boxes, sheeting, sheet piling, bracing, shoring and underpinning should be in
good condition, and should be installed so that they provide support that is effective to the bottom of the
trench. Timber must be sound and free from large or loose knots. Vertical planks in the bracing system
should be extended to an elevation no less than one foot above the top of the trench face.
When employees are required to be in trenches that are four feet or more in depth, an adequate means of
exit, such as a ladder or steps, must be provided and located so that no more than 25 feet of lateral travel
is required for a person to reach the exit structure. The trench should be braced and shored during
excavation and before personnel are allowed entry Cross braces and trench jacks should be secured in
true horizontal positions and spaced vertically in order to prevent trench wall material from sliding,
falling or otherwise moving into the trench. Portable trench boxes (also called sliding trench shields) or
safety cages may be used to protect employees instead of shoring or bracing. When in use, these devices
must be designed, constructed and maintained in a manner that will provide at least as much protection as
shoring or bracing, and extended to a height of no less than six inches above the vertical face of the
trench.

During the backfill operation, backfill and remove trench supports together, beginning at the bottom of
the trench. Release jacks or braces slowly and, in unstable soil materials, use ropes to pull them from
above after employees have left the trench.
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