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MEMORANDUM FOR Mr. Jonathan Greco
NYS Department of Environmental Conservation
Bureau of Eastern Remedial Action
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Mr. Douglas Pocze
USEPA-Region I

Federal Facilities Section
290 Broadway, 18th Floor
New York, NY 10007-1866

Henriette Hamel

Office of Public Health
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1. Attached is the subject document for the 2002 Expanded Site Investigation. The sites
include PCI 20, AOI 473 (formerly AOI 469-Room 10), OTH 305 and Building 211.

2. Responses to regulatory comments on the May 2002 plan are also attached.

3. If you have any questions please contact Cathy Jerrard, 315-330-2275.
MICHAEL F. MCDERMOTT
BRAC Environmental Coordinator

Attachment: As noted

cc: Mr. Phil Rosewicz, USACE, KC






2002 ESI/AOC 9 Final Work Plan RTCs
June 20, 2002
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Responses to Comments on Draft 2002 AOC 9 Work Plan by Douglas Pocze, United
States Environmental Protection Agency, Dated: May 20, 2002.

USEPA Comment 1: Page 3-5 references AOC9-55-02, however, I cannot locate this
boring on the figure.

Response to USEPA Comment 1: AFBCA agrees, the boring number in
question should be labeled AOC9-SS02. The work plan text states that this boring
will be installed in the upgradient portion of the area determined to be the
chlorobenzene source area. Therefore, the boring is not shown on the figure
because the boring location has not yet been determined.

Responses to Comments on Draft 2002 ESI work Plan by Jonathan Greco, New
York State Department of Environmental Conservation, Dated: May 16, 2002.

NYSDEC Comment 1: Idon't usually comment on health and safety issues because I
am not an expert, but the plan for building 112, Room 10 seems a little lax to me.
Particularly, there doesn't seem to be any extra safety measures called for in the event
coring is required through the rooms floor. I assume this would be done with a gas
powered, portable auger, which could cause an oxygen deletion in the poorly ventilated
area. Has this been considered?

Response to NYSDEC Comment 1: AFBCA agrees, air monitoring with an
oxygen/explosive gas meter and organic vapor meter will be performed prior to entering
AOI 473 Room 10 and continuously during all sampling activities. In the event that
coring is required through the room's floor, an electric coring drill will be used. A
generator located outside AOI 473 in a well-ventilated area will power the drill. The
safety plan has been changed to include the statement "No gasoline (internal combustion
engine) powered equipment will be use inside AOI 473".
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Executive Summary

Ecology and Environment, Inc. (E & E), under contract to the United States Army
Corps of Engineers (USACE), Kansas City District, Contract DACW41-99-D-9005,
Work Authorization Directive (WAD) 9, was tasked to scope additional Expanded Site
Investigation (2002 ESI) activities/remedial actions at the former Griffiss Air Force Base
(Griffiss AFB) in Rome, New York. These activities will be performed at an Other Mis-
cellaneous Environmental Factors site (OTH-305), a Panamerican Consultants, Inc., site
(PCI Site 20), the Building 211 — Pipe Vault (OTH-211, DRY-211), and one Area of In-
terest (AOI 473 - Building 112 Room 10). The 2002 ESI activities will be performed to
(1) further define whether any environmental contaminants are present at these sites that
may pose a threat to human health and/or the environment or (2) to remediate environ-
mental contamination that had been previously detected.

The additional investigations are in response to a request by the New York De-
partment of Environmental Conservation (NYSDEC) and the United States Environ-
mental Protection Agency (USEPA) to continue the process of identifying where remedial
actions may be needed and to conduct the necessary remedial actions to classify the sites
as "No Further Action.” The results of this 2002 ESI program will be used to determine
which, if any, of these sites should be added to the current list of sites that require no
further study (NFS), no further action (NFA), whether additional sampling should be per-
formed, or, if significant contamination is found, whether remedial action is needed.

This field sampling plan (FSP) addendum presents the sampling investigation
objectives and describes the methodologies that will be used to investigate the sites. The
2002 ESI will be performed in accordance with the procedures (where applicable) out-

lined in the February 2000 Field Sampling Plan, Health and Safety Plan (HASP), and

02:001002_UK10_02_01-B0930 1
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Quality Assurance Project Plan (QAPjP) Addendum for the ESI AOI/OTH/PCI/EOD
Sites Program (E & E 2000) and the October 1997 Field Sampling Plan, Health and
Safety Plan, and Quality Assurance Project Plan for the Expanded Site Investigation
Prograni at Griffiss Air Force Base, Rome, New York (E & E 1997). Procedures not cov-
ered in the October 1997 or February 2000 FSPs are presented in Section 4 of this adden-
dum.

The 2002 program will consist of both field and non-field activities. Field activi-
ties will include reconnaissance surveys where necessary; near-surface (NS) soil sample
collection; subsurface soil (SS) sample collection; wipe sample collection; sediment sam-
ple collection; grab water sampling; investigation-derived waste (IDW) drum sampling;
removal of contaminated water/sediment from a floor drain sump and filling the sump
with concrete; Removal of water from a pipe vault; and encapsulation of residual con-
tamination on a pipe vault floor with concrete. Non-field activities consisting of an in-
house review of historical information, including drawings and previous sampling data,

were performed prior to the scoping of this investigation.

02:001002_UK10_02_01-B0930 2
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1 Introduction

Ecology and Environment, Inc. (E & E), under contract to the United States Army
Corps of Engineers (USACE), Kansas City District, Contract DACW41-99-D-9005,
Work Authorization Directive (WAD) 9, will be performing additional Expanded Site
Investigation (ESI) activities at the former Griffiss Air Force Base (Griffiss AFB) in
Rome, New York (see Figure 1-1).

This field sampling plan (FSP) presents the investigation objectives and describes
the methodologies that will be used to investigate or remediate the four sites. This 2002
ESI addendum will be performed in accordance with the procedures (where applicable)
outlined in the February 2000 Field Sampling Plan, Health and Safety Plan (HASP), and
Quality Assurance Project Plan (QAPjP) Addendum for the ESI AOI/OTH/PCI/EOD
Sites Program (E & E 2000) and the October 1997 Field Sampling Plan, Health and
Safety Plan, and Quality Assurance Project Plan for the Expanded Site Investigation
Program at Griffiss Air Force Base, Rome, New York (E & E 1997).

Procedures not covered in the October 1997 or February 2000 FSPs are presented in Sec-
tion 4 of this addendum.

These activities will be performed at an Other Miscellaneous Environmental Fac-
tors site (OTH-305), a Panamerican Consultants, Inc., site (PCI Site 20), the Building
211-Pipe Vault (OTH-211, DRY-211), and AOI 473-Building 211 Room 10 (see Figure
1-2).

02:001002_UK10_02_01-B0930 1-1
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Purpose and Goals
The purpose of the 2002 ESI program at these four sites is to (1) further define

whether environmental contaminants are present at certain areas of the former Griffiss
AFB that may pose a threat to human health and/or the environment, (2) to continue the
process of identifying where remedial actions may be needed, and (3) to conduct the nec-
essary remedial actions to classify the sites as "No Further Action." The results of this
additional work will be used to determine whether any of these sites should be added to
the current list of sites that require no further study (NFS) or no further action (NFA), the
need for additional sampling, and if significant contamination is found, the need to de-

velop appropriate remedial plans.
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2 Sampling Scheme and Rationale

2.1 Identification of Data Quality Objectives

The same data quality objectives (DQOs) described in the 2000 ESI Addendum
FSP (E & E 2000) will apply to this field effort.

2.2 Site-wide Sample Summary

Table 2-1 presents a summary of the background information, previous sampling
activities, and proposed sampling activities for the OTH-305, PCI Site 20, Building 211 -
Pipe Vault (OTH-211, DRY-211), and AOI 473-Building 112 Room 10 sites. This sum-
mary includes E & E’s evaluation of existing documents and the analytical results of the
samples previously collected; the objectives of the proposed sampling activities; the
number of samples and proposed depths of samples at each sampling area; and the ana-

lytical tests and methods to be conducted.
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3 Field Sampling Plan, Part I: - Site-Specific
Problem Definition and Sampling Rationale
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3.1 OTH-305: Building 305 - Paint Spray Booth/Floor Drain

The objective of this work is to remove contaminated water and sediment detected
in the paint spray booth floor drain during the Year 2000 ESI program, sample the soil
beneath the floor drain to see if it has been impacted by the contamination within the

floor drain, and seal the floor drain and associated discharge pipe with concrete.

3.1.1 Site Background

Building 305 was originally a quartermaster motor pool garage before being con-
verted to an automotive hobby shop (AFCEE 1998). The paint spray booth (OTH-305) is
located inside Building 305 at the building's south end. The dates of operation and ac-
tivities carried out at this site are unknown. At one time the location of a satellite waste
accumulation point (STW 305) for paint thinners, the site is currently used to paint auto

and truck parts.

3.1.2 Physical Characteristics

Building 305 is located in the central industrial area of the base. The area around
the building is generally flat, with less than 5 feet of topographic relief. It is grassed to
the north, south, and west, and paved to the east. Building 305 is not located near any
major surface water drainage features. Site runoff is channeled to the base stormwater
drainage system, which drains into Three Mile Creek, which in turn drains to the New
York State Barge Canal approximately 1.5 miles south of the base.

The 13- by 22-foot paint spray booth is located inside Building 305 (the Auto
Skills Center), at the building’s south end. This enclosed unit (doors at one end and a
filter wall at the other) is used for painting automobiles and small trucks. The filter wall
consists of a forced air ventilation system with disposable filter elements.

The floor drain inside the paint spray booth consists of a concrete-lined sump (ap-
proximately 2 feet wide, 2.5 feet long, and 2 feet deep) with an overflow pipe that exits
the sump to the northwest. This floor drain was covered by a steel grate, which was
found to be sealed with plywood and tape during both the 1999 site inspection conducted
by E & E and the Year 2000 ESI field program.
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Most of Building 305 is being used to store lawn-mowing and snow-removal
equipment. Five interconnected floor drains in this part of the building drain to the north

before discharging to the sanitary sewer system (U.S. Army Air Corps 1942).

3.1.3 Previous Investigations

During a site inspection conducted in April 1994 by Tetra Tech, paint residue and
overspray was observed on the floor and walls of the booth. Overall, however, the booth
was in good condition. A satellite waste accumulation point (STW 305) was located in-
side the booth.

Parsons Engineering Science, Inc., and OHM Remediation Services Corp. per-
formed a Closure of Hazardous Waste/Hazardous Materials Storage Areas Investigation
at the former Griffiss Air Force Base in 1996. Building 305 was included in this investi-
gation and underwent a closure action under RCRA. The investigation included pre-
closure sampling in July 1996, remediation in December 1996, and post-remediation
sampling in December 1996.

The pre-closure sampling consisted of the collection of six wipe samples from
within Building 305, one of which was collected from STW 305 within the paint spray
booth (OTH-305). All six of the wipe samples were analyzed for metals and extractable
organic halides. Three of the six samples (collected from north of the paint spray booth)
were also analyzed for PCBs, and one of the three was analyzed for pesticides. Lead was
detected in two samples and aldrin was detected in one sample at concentrations above
action levels in samples collected from north of the paint spray booth. None of the sam-
ples exceeded the PCB action level, and none of the analytes in the sample collected from
STW 305 (inside the paint spray booth) exceeded action levels.

Due to the percentage of exceedances of action levels for aldrin and lead, Building
305 was recommended for remediation. Approximately 225 square feet of the area north
of OTH-305 were remediated for lead and aldrin.

Three post-remediation wipe samples were collected and analyzed for lead and
aldrin. Lead and aldrin were not detected at concentrations above action levels. Reme-
diation goals were met, and the building was recommended for closure (AFCEE 1998).

E & E inspected the booth on May 26, 1999, and confirmed its condition. There

was no waste or evidence of spills at the satellite waste accumulation point. However, a
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floor drain partly filled with water and containing sludge approximately 1 inch deep was
observed at the eastern end of the booth. A drainpipe exited the floor drain toward the
northwest. The discharge point of the drainpipe could not be determined during the in-
spection.

In spring 2000, E & E investigated OTH-305 as part of the Year 2000 ESI pro-
gram. To determine the discharge point of the floor drain, a dye test was conducted. Re-
sults of the dye trace test indicated that the overflow pipe contained within the paint spray
booth floor drain discharged westward into the storm sewer system that parallels March
Street, west of Building 305. This 1,000-foot storm sewer discharges into the headwaters
of Three Mile Creek approximately 1,000 feet south of Building 305.

To establish whether hazardous substances were present in the floor drain pit, a
water sample and a sludge sample were collected from the floor drain. The samples were
analyzed for Target Compound List volatile organic compounds (TCL VOCs), semivoli-
tile organic compounds (SVOCs), pesticides/PCBs, and Target Analyte List (TAL) met-
als.

Levels of two PCBs, two pesticides, three VOCs, five SVOCs, and thirteen metals
detected in samples collected from the Building 305 floor drain pit were found to exceed
state or federal standards (see Figure 3-1). However, the standing water and sludge were
contained within the floor drain sump (beneath the level of the overflow pipe), appeared
to be stagnant, and did not appear to be leaking into the ground beneath Building 305.
The floor drain is currently restricted from use, there is no flow into the storm sewer, and
the water and sludge remaining in the floor drain pit are contained.

Based on these findings and on the planned commercial use of this site (USAF
1995), the Final Year 2000 ESI Report (E & E 2002) recommended that the water and
sludge within the paint spray booth floor drain be removed and the floor drain pit and as-

sociated piping be plugged with concrete.

3.1.4 2002 ESI Addendum Sampling and Remedial Actions

The objectives of the 2002 ESI program/addendum program are to remove and
properly dispose of the contaminated water and sediment from within the floor drain
sump, sample the soil beneath the floor drain to determine whether it has been impacted

by the contamination within the floor drain, and plug the sump and associated piping witk
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concrete. The waste water/sediment will be analyzed for Toxicity Characteristic Leach-
ing Procedure (TCLP) VOCs, SVOCs, pesticides, herbicides, metals, and mercury; TCL
PCBs; ignitability; reactive cyanide; reactive sulfide; pH; and percent solids for disposal
purposes.

Three subsurface soil samples will be collected from beneath the floor drain. The
subsurface soil samples will be collected from 0.0 to 0.5 foot, 0.5 foot to 1.0 foot, and 1.0
foot to 2.0 feet beneath the bottom of the floor drain sump after the sump has been
cleaned out and a hole has been drilled through the bottom (see Figure 3-1). The subsur-
face soil samples will be analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL met-
als, mercury, and percent solids.

The Year 2000 ESI sampling locations and results and the proposed 2002 ESI
sampling locations are shown on Figure 3-1. A list of the 2002 ESI Addendum sample

identifications and analyses is presented on Table 3-1.
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0TH305—WGOt

Ethylbenzene
m,p—Xylene

Butylbenzylphthalate

ORGANICS (ug/L)

149
492

Bis(2—ethylhexyl)phthalate 33.8

181

Aroclor 1254 (Total PCBs) 3.07

Aluminum 1420
Antimony 17.0J]
Barium 3050
Cadmium 9.384]
Chromium 2204 ;
Iron 10400J
Lead 822J
Manganese 225
v Sodium 48700
Zinc 3130

INORGANICS (pg/L)

0TH305—WG01/D

ORGANICS (ug/L)

Ethylbenzene 159
m,p—Xylene 448
Bis(2—ethylhexyl)phthalate 56.2]
Butylbenzylphthalate 134
Arocior 1254 (Total PCBs) 3.44
INORGANICS (ug/L)
Aluminum 828
(Al exceeded federal MCL only)
Antimony 9.62J]
Barium 2000
Cadmium 5.14J
Chromium 123J
Iron 5320J
Lead 449J]
Manganese 146
(Mn exceeded federal MCL only
Sodium 48200
Zinc 1660J

' amoo_nﬁ% and environment

DRAIN PIPE
DOORS

PAINT SPRAY BOOTH _

FARKIN

LEGEND

OTH305—-Sbo1
ORGANICS (pg/kg)
Fthylbenzene 489000
m,p—Xylene 1590000
Xylenes, Total 1610000
Bis(2—ethylhexyl Jphthalate  173000J
Butylbenzylphthalate 3830004
PDi—n—butylphthalate 1160004
PDi—n—octylphthalate 64800J
Naphthalene 185004
Dieldrin 2264

A YEAR 2000 ESI GRAB WATER
AND SEDIMENT SAMPLE LOCATION

A YEAR 2002 ESI PROPOSED
SUBSURFACE SOIL SAMPLE LOCATION

= SANITARY SEWER 1942
SANITARY SEWER CURRENT

ST STORMWATER SEWER 1942

PCBs (mg/kg)

ST STORMWATER SEWER 1968

Total PCBs 15.48
INORGANICS (mg/k
Antimony (mg/ @vmo.m
Barium 12000
Cadmium 65.7
Calcium 28900
Chromium 1440
Cobalt 165
Copper 586
Iron 56700
tead: Y. Sehee; |

FLOOR DRAIN

Mercury 1.524
Nickel 10
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Sodium 263
Zinc 145004
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Ethylbenzene 505000
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202J
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PCBs (mg/kg)

Aroclor- 1204

Total PCBs
INORGANICS (mg/kq)

Antimony 57.6
Barium 15100
Cadmium 51.2
Caicium 23700
Chromium 1020
Cobalt 143
Copper 532
Iron 58000
-Lead 54
Mercury 1.43J
Nickel 91.2
Selenium 6.86J
Zinc 10800J

ST STORMWATER SEWER 1973

o SATELLITE WASTE ACCUMULATION
POINT (STW)

DIRECTION OF DRAIN FLOW

EXCEEDS RISK BASED SCREENING CRITERIA

3.07 VALUE ALSO EXCEEDS FEDERAL MCL
Al Aluminum

OTH OTHER MISCELLANEOUS SITES

J ESTIMATED VALUE

MCL MAXIMUM CONTAMINANT LEVEL

Mn Manganese

NYSDEC  NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION

NOTES:

1. ONLY ANALYTICAL DATA FROM THE YEAR 2000 ESI
INVESTIGATION THAT EXCEEDED SCREENING CRITERIA
ARE SHOWN.

2. ALL DATA EXCEEDED NYSDEC CRITERIA UNLESS
OTHERWISE NOTED.

SCALE IN FEET
100 200 300

Figure 3—1 2002 ESI ADDENDUM SAMPLING
LOCATIONS AND YEAR 2002
ESI SAMPLE RESULTS
BUILDING 305 PAINT SPRAY BOOTH
(OTH-305)



3.2 PCI Site 20
The objective of this work is to determine if lead contamination detected in the
near-surface soil at this site is still present following the removal of surface debris and

near-surface soil during the Year 2000 ESI program.

3.2.1 Site Background

Panamerican Consultants, Inc. (PCI) Site 20 is located on a wooded bank of the
Mohawk River on the western edge of a present-day golf course. According to PCI’s ar-
chival search, this site is not depicted on any historical map (PCI 1997).

PCI conducted Phase I and Phase II archaeological investigations of the site in
1994 and 1995, respectively. Excavations performed by PCI during the Phase I and
Phase II archaeological investigations did not reveal any hazardous or potentially hazard-
ous materials. Artifacts recovered during the Phase I archaeological investigation origi-
nated predominately from the post-World War Il era. Other materials present during the
Phase I investigation may be from an industrial community, including canning factories,
dating from the late 19" century to the 1940s. The PCI Phase II investigation consisted of
shovel tests and collection of artifacts. The artifacts recovered during the Phase I inves-
tigation included glass, ceramic, metal, rubber, plastic, leather, bone, shell, and coal. In
addition to the artifacts recovered, a mound of modern asphalt rubble was observed on
site during the archaeological investigations. PCI Site 20 was not recommended for eli-
gibility on the National Register of Historic Places (PCI 1997).

E & E inspected the site on May 27, 1999 and confirmed the presence of a small
amount of surface debris and a mound of asphalt rubble. No evidence of a release to the

environment was observed.

3.2.2 Physical Characteristics

PCI identified the site as a modern, or possibly recent, historic dump with no sig-
nificant or intact historic deposits. The approximate dimensions of the site are 49 feet by
97 feet, and small debris particles were observed to extend to an approximate depth of 3
to 6 inches below ground surface (BGS). Erosion, additional dumping, and possible

earth-moving activities have disturbed the site.
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3.2.3 Previous Investigations

PCI conducted Phase I and Phase II archaeological investigations of the site in
1994 and 1995, respectively. E & E inspected the site on May 27, 1999.

In spring 2000, E & E investigated PCI Site 20 as part of the Year 2000 ESI pro-
gram. A geophysical survey, near-surface soil sampling, and debris removal were per-
formed.

The geophysical survey performed at the site using an EM31 ground conductivity
meter and magnetometer indicated no buried metallic materials or geophysical anomalies.

Five near-surface soil samples were collected prior to debris removal. All near-
surface soil samples were analyzed for TCL VOCs and SVOCs, TCL pesticides/PCBs,
TAL metals, and percent solids (see Figure 3-2).

Four polynuclear aromatic hydrocarbons (PAHs) were detected at concentrations
above NYSDEC screening criteria. No SVOCs were detected above USEPA risk-based
concentrations (RBCs).

Aroclor 1260 and nine pesticides were detected in the near-surface soil samples at
concentrations below NYSDEC screening criteria and USEPA RBCs.

The arsenic concentration in one sample exceeded only USEPA RBCs, concen-
trations of 13 metals exceeded only NYSDEC criteria, and lead concentrations in two
samples exceeded both. Most metals were detected at concentrations slightly above the
screening levels.

Since the samples were collected prior to debris removal at locations with the
most debris accumulation, the isolated presence of metals was considered to be associated
with the surface debris at the two sampling locations. Based on the potential future use of
this site and the elevated levels of lead detected in near-surface soil samples NSO3 and
NSO04, further sampling was recommended in the Final Year 2000 ESI Report (E & E
2002).

3.2.4 2002 ES| Addendum Sampling

To determine if lead detected prior to debris removal in the near-surface soil is still
present, three additional near-surface soil samples will be collected (see Figure 3-2). The

2002 ESI Addendum near-surface soil samples (0 to 2 inches BGS) will be collected from

02:001002_UK10_02_01-B0930 3-12
FSP_Griffiss.doc-05/07/02



the 2000 ESI sample locations (NS02, NS03, and NS04), which contained the highest
levels of lead. The 2002 samples will be analyzed for lead content to determine if the de-
bris removal conducted during the Year 2000 ESI program has sufficiently addressed the
elevated lead levels.

The proposed 2002 ESI Addendum sampling locations for PCI Site 20 are pro-
vided on Figure 3-2. A list of sample identifications and analyses is presented on Table

3-2.
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3.3 Building 211-Pipe Vault Floor

The objective of this work is to encapsulate residual mercury contamination pres-

ent on the floor of the pipe vault beneath Building 211 (OTH-211, DRY-211).

3.3.1 Site Background
A large manifolding pressure-control gauge in Building 211 broke in 1991 result-

ing in a mercury spill in the building. Some of the mercury was collected from the floor
by one of the shop workers; however, it is unknown whether a proper mercury spill
cleanup was conducted at that time. Building 211 is currently used as a drinking water
chlorination facility. No mercury-containing equipment is currently used in this building.

In 1997, during the Expanded Site Investigation (ESI) and Confirmatory Sampling
of Areas of Interest and Drywell/Wastewater-Related Systems program (see E & E July
1998), swipe samples collected on the floor near the drains and the pipe vault grate were
found to contain low levels of mercury. In addition, a grab water sample taken from
within the concrete pipe vault contained low levels of mercury. Based on these results,
NYSDEC and the USEPA concurred with the recommendation made in the Draft ESI
Report (E & E 1998) to clean up the residual mercury contamination at Building 211.

In response to the recommendation made in the Draft ESI Report, an Interim Re-
moval Action (IRA) was performed by OHM Remediation Services Corp. (OHM) in
2000. However, upon completion of the IRA, residual mercury contamination above the

action level remained on the pipe vault floor.

3.3.2 Physical Characteristics

Building 211 is located near the intersection of Hangar Road and March Street
(see Figure 1-2) in the west-central portion of the base. There is a concrete pipe vault to
service the main water pipe below the floor inside Building 211. The pipe vault for the
water main consists of a 9-foot deep, 4-foot wide, and 11-foot long concrete vault beneath
the center of Building 211 covered with a 2-foot square steel grate. There was approxi-
mately 2.5 feet of standing water inside this vault during a site inspection performed by
E & E on November 27, 2001.

The subsurface log for temporary well D211-SS01 drilled at this site in 1997
during the ESI and Confirmatory Sampling of Areas of Interest and Drywell/Wastewater-
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related Systems Investigation (E & E July 1998) indicates that the subsurface soils consist
predominantly of sand and gravel with some silt and clay. Saturated soils were encoun-
tered at a depth of 14 feet BGS during drilling, and groundwater was measured at 16.44
feet BGS at the time of sampling.

3.3.3 Previous Investigations

This site was investigated in 1997 under the Expanded Site Investigation and Con-
firmatory Sampling of Areas of Interest and Drywell/Wastewater-Related Systems pro-
gram, primarily because of a mercury spill from a manometer, which occurred in 1991. A
geophysical survey using ground-penetrating Radar (GPR) and drain tracing were per-
formed in an attempt to locate the drywell (DRY-211) next to Building 211. The drywell
was not located by using either method. The investigation inside Building 211 consisted
of obtaining a total of three swipe samples from the two floor drains and the grate cover-
ing the pipe vault and one grab water sample from inside the water main pipe vault. The
investigation outside Building 211 consisted of drilling and installing one temporary well
(D211-SS01) at the suspected drywell location on the east side of the building and col-
lecting one subsurface soil sample from 2 to 4 feet BGS, one subsurface soil sample from
8 to 12 feet BGS (groundwater interface), and one groundwater sample from the tempo-
rary well. The borehole was drilled to a depth of 22 feet BGS, and the temporary well
was installed in the borehole with a 10-foot screened interval. Saturated soils were en-
countered at a depth of 14 feet BGS during drilling, and groundwater was measured at
16.44 feet BGS in temporary well D211-SS01 at the time of sampling.

The results of the GPR survey did not indicate the presence of a drywell at this
site. The soil and groundwater samples collected at the approximate location of the dry-
well did not contain mercury or other contaminants of concern at levels above the
screening criteria. Mercury was detected at 0.84 pg/L in the unfiltered groundwater sam-
ple collected from the temporary well. This concentration is below the NYSDEC crite-
rion, the maximum contaminant level (MCL), and the RBC for mercury. The filtered and
unfiltered grab water samples collected from the pipe vault beneath Building 211 con-
tained mercury at concentrations of 3.6 and 2.7 ug/L, respectively. Three of the four
swipe samples collected from the area around the two floor drains and pipe vault grate
also contained mercury at concentrations ranging from 0.93 to 3.7 pg/wipe (E & E July
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1998). Based on these results, NYSDEC and the USEPA concurred with the recommen-
dation made in the Draft ESI Report to clean up the residual mercury contamination at
Building 211.

In response to the recommendation made in the Draft ESI Report, an Interim Re-
moval Action (IRA) was performed at Building 211 by OHM Remediation Services
Corp. (OHM) between July 10 and August 23, 2000. IRA objectives for this site were
established by the Air Force Base Conversion Agency (AFBCA) in conjunction with
NYSDEC and USEPA.

The building floor and the floor of the pipe vault located under Building 211 were
decontaminated for mercury twice by OHM. Several small beads of free mercury were
discovered during the cleaning of the pipe vault. The results of confirmation wipe sam-
ples indicated that the site-specific action level for mercury in wipes was achieved for the
floor of the building but that residual mercury contamination above the action level re-
mained on the pipe vault floor. Since the pipe vault floor has been decontaminated twice
and the likelihood of human exposure is low due to the remote location of the contarmni-
nated surface, no further cleaning was recommended by OHM. An alternative recom-
mendation made by OHM was to encapsulate the residual mercury contamination by

painting the pipe vault floor (OHM 2000).

3.3.4 2002 ESI Addendum Remedial Actions
The objectives of this 2002 ESI Addendum are to remove and properly dispose of

the standing water within the pipe vault and encapsulate the residual mercury contamina-
tion present on the pipe vault floor. Prior to removal, the water within the vault will be
sampled and analyzed for TAL metals for disposal purposes. Based on the results of the
analyses it is anticipated that the water will be pumped to the sanitary sewer adjacent to
Building 211 with the approval of the City of Rome Water Pollution Control Facility.
Upon removal of the water, a layer of concrete between 3 and 6 inches thick will be
pumped into the bottom of the vault to prevent contact with the residual mercury con-
tamination present on the existing concrete floor. _

The proposed 2002 ESI Addendum sampling locations for Building 211 are pro-
vided on Figure 3-3. A list of sample identifications and analyses is presented on Table

3-3.
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3.4 AOI 473 - Building 112 Room 10

A former base employee stated that a basement room, which has since had a false
floor put over it, previously contained a large oil tank. The former employee stated there
were two 150-gallon tanks outside the room and a large tank inside the room and that the
pipes/fittings often leaked and soaked the entire floor of the room with oil. The objective
of this work is to determine if petroleum hydrocarbons, potentially containing PCBs, have

been spilled in AOI 473-Building 112 Room 10.

3.4.1 Site Background

Building 112, formerly a High Power Laboratory, is located in the central industri-
alized area of Griffiss AFB. Two aboveground storage tanks (ASTs) and one under-
ground storage tank (UST) were located near the northeast corner of Building 112 before
they were removed prior to 1994. The loading dock area was used for the storage of PCB
containers, which resulted in PCB soil contamination. A PCB Dump Area south of
Building 112, comprising a 16-foot by 44-foot fenced-in gravel area, was used to store
PCB transformers until they were removed in 1994.

In spring 1999, a former Griffiss AFB employee reported to AFBCA that he
dumped transformer oil along the northern wall of the building and the northern section
of the east and west walls. Oil reportedly was also dumped into a concrete pit (terra-cotta
sump) in the northernmost cell of the basement floor. These areas were designated AOI
469 and investigated during the Year 2000 ESI program. No further study was recom-
mended for AOI 469 in the Final Year 2000 ESI Report.

However, in winter 2002, the same former Griffiss AFB employee reported to
AFBCA that the terra-cotta sump investigated during the Year 2000 ESI program was not
the concrete pit he was referring to in the spring of 1999. The former employee stated
that he was referring to a basement room, which has since had a false floor put over it.
The former employee stated there were two 150-gallon tanks outside the room and a large
tank inside the room and that the pipes/fittings often leaked and soaked the entire floor of
the room with oil. This area has been designated AOI 473-Building 112 Room 10.
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3.4.2 Physical Characteristics |

Building 112 is located in the central industrial area of the base. The site is gener-
ally flat, with less than 5 feet of topographic relief across the site. The area surrounding
Building 112 is grassed to the east and predominantly paved to the west. A substation is
present on the south side of the building.

Building 112 is not located near any major surface water drainage features. Run-
off from the site is channeled to the base stormwater drainage system, which drains into
Six Mile Creek, which, in turn, ultimately drains to the New York State Barge Canal ap-
proximately 1.5 miles south of the base.

Based on field descriptions of soils encountered in 74 borings drilled during a re-
medial investigation (RI) (Law 1995) and 11 borings drilled during the Year 2000 ESI,
the upper 10 feet of soil at Building 112 consists of predominantly brown, silty, fine to
coarse sand and gravel. Soils encountered from 10 to 20 feet BGS consisted predomi-
nantly of brown, silty, fine to coarse sand.

The groundwater zone investigated at Building 112 exists under unconfined con-
ditions within an unconsolidated aquifer. The saturated zone in the vicinity of Building
112 was encountered at depths ranging from 4 feet BGS in well TF3MW-1 east of
Building 112 to 16 feet BGS in boring 112SB-57 south of Building 112.

3.4.3 Previous Investigations

Four areas were investigated at Building 112 prior to the Year 2000 ESI: a drywell
located east of Building 112; the southwest roof of the building; the area around the
loading dock located to the southwest; and the PCB dump site located south of the build-
ing.

In 1981, Griffiss AFB bioenvironmental engineers sampled site soils to determine
whether PCBs were present. In 1982, soils were collected from areas next to the building
and were analyzed for PCBs. PCBs were detected on the west and south sides of Build-
ing 112 and on a transformer pad on the roof. A limited groundwater investigation in the
vicinity of Building 112 also identified the presence of inorganic compounds in ground-
water. In 1984, a leaking transformer on the roof of Building 112 and contaminated roof
materials were removed. In 1994 and early 1995, in accordance with a Federal Facility

Agreement, Law Environmental Services performed a remedial investigation for the
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Building 112 Area of Concern (AOC) (Law 1996). The RI for the Building 112 AOC
included collection of surface soil samples, subsurface soil samples, and a grab water
sample and preparation of a baseline risk assessment. Based on the results of the baseline
risk assessment, no further action was recommended at the drywell location. In 1996,

E & E prepared a design analysis report to address remediation of contaminants at the
Building 112 AOC (E & E 1997). A drywell investigation for Building 112 was con-
ducted by OHM Remediation Services Corp. in January 1997 (OHM 1998). Two pre-
sumed drywells were investigated. Drywell No. 1 was recommended for closure. Based
on a smoke trace test, it was concluded that there was no second drywell; therefore, no
further study was fecomrnended for what was initially identified as Drywell No. 2.

In 1999, a removal action was performed to remove PCB-contaminated materials
at the Building 112 AOC. The action included removal of a contaminated transformer
pad from the roof, contaminated soil and a concrete retaining wall from the south side of
the building, and contaminated soils from the southwest side of the building.

Extensive sampling for PCBs was performed at the south side of the building
(dump area). However, prior to the Year 2000 ESI there was no sampling performed at
the north side, except for a three-point composite sample collected from Drywell No. 1.

During a site visit in May 1999, E & E inspected Building 112 both inside and
outside. A terra-cotta sump approximately 2 feet deep and 2 feet in diameter was discov-
ered beneath the tile floor in the northwest corner of the basement beneath the stairway
access. The terra-cotta sump had a concrete bottom. Both the sump and the concrete ap-
peared clean and intact. Therefore sampling was not warranted in the area of the sump.
There were no signs of stressed vegetation outside of the building.

In spring 2000, E & E investigated the north side of Building 112, where the
waste oil was reportedly spilled (AOI 469), as part of the Year 2000 ESI program.

A sampling grid with 25-foot spacing, covering the area where PCBs were alleg-
edly dumped, was used to collect 22 near-surface soil samples (0 to 2 inches BGS) (see
Figure 3-4a). All the samples were analyzed for TCL SVOCs, TCL PCBs, total recover-
able petroleum hydrocarbons (TRPH), TAL metals, and percent solids. Also, based on
the analytical results of the 22 near-surface soil samples, additional sampling of soil bor-
ings at 11 locations with elevated PCB concentrations was completed. At nine of these

borings, an intermediate depth soil sample (approximately 5 to 7 feet BGS) and a deeper
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soil sample (immediately above the water table [approximately 10 to 14 foot BGS]) were
collected. Soil boring G469-NS19 was located due east of AOI 473-Building 112 Room
10, approximately 6 feet from the eastern exterior wall of Building 112 (See Fig. 3-4b).
PCBs were detected at very low levels (0.0160J mg/kg) in the soil sample collected from
immediately above the water table (12 to 13 feet BGS) and were not detected in the soil
sample collected from 6 to 7 feet BGS. TRPH was not detected in either soil sample
collected from boring G469-NS19. Soil samples were collected continuously from
ground surface to the water table at the remaining two borings (G469-NS01 and G469-
NS20). All deeper soil samples were analyzed for the same parameters as specified pre-
viously for the near-surface soil samples. The primary contaminants detected at AOI 469
are PCBs and lead.

Three PCBs were detected in the 22 near-surface soil samples collected, including
Aroclor 1242, Aroclor 1254, and Aroclor 1260. Concentrations of Aroclor 1242 ranged
from non-detected to 0.495 mg/kg in NSO1. Concentrations of Aroclor 1254 ranged from
non-detected to 1.04 mg/kg in NSO1. Concentrations of Aroclor 1260 ranged from
0.0206 mg/kg to 7.12 mg/kg in NS20. None of the concentrations of Aroclor 1242 de-
tected exceeded either NYSDEC or EPA RBC criteria values. Concentrations of Aroclor
1254 only marginally exceeded the NYSDEC criterion (1 mg/kg) in NSO1 (1.02 mg/kg)
and NSO1/D (1.04 mg/kg). Concentrations of Aroclor 1260 exceeded the NYSDEC and
EPA RBC criteria value only in NS20 (7.12 mg/kg).

Thirty-one subsurface soil samples were collected at AOI 469 from the 11 soil
borings installed. Two PCBs were detected in the subsurface soil samples, including
Aroclor 1254 and Aroclor 1260 (see Figure 3-4a). Concentrations of Aroclor 1254
ranged from non-detected to 0.684 mg/kg in SS01-Z1. Concentrations of Aroclor 1260
ranged from non-detected to 12.40 mg/kg in SS20-Z1.

Concentrations of Aroclor 1260 exceeded screening criteria values in only two
shallow subsurface soil samples, which were collected from soil boring G469-NS20. The
concentration of Aroclor 1260 detected in SS20-Z1 (12.40 mg/kg) exceeded both
NYSDEC and EPA RBC criterion value. The concentration of Aroclor 1260 in SS20-Z2
(3.88 mg/kg) exceeded EPA RBC criterion value but not the NYSDEC value. No other
PCBs were detected in the subsurface soil samples above NYSDEC or EPA RBC

screening criteria values.
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Concentrations of lead ranged from 8.29 mg/kg in NS09 to 1,880 mg/kg in NS10
and exceeded both the NYSDEC and EPA RBC criteria values in NS10, NS14, NS16,
and NS21. No other metals exceeded EPA RBCs. An Assessment of Adult Exposure to
Lead in Soil was performed due to the levels of lead detected in the near-surface soil.
The assessment indicated that the levels of lead present are unlikely to pose any signifi-
cant health risk to future industrial/commercial workers.

During a site visit in February 2002, E & E inspected AOI 473-Building 112
Room 10. Room 10 currently has a false floor over it (half-inch thick steel plate) and can
be accessed through a 3-foot-square opening in the false floor, which is situated above a
metal ladder. A sump is located near the northeast corner of the room. The sump pump
has been removed from the sump and is presently located on the concrete floor next to the
sump. The floor and walls of the room were observed to be clean and in good condition.
No significant signs of spilled o0il were observed on the floor or walls of the room.

During a site visit in March 2002, E & E inspected AOI 473-Building 112 Room
10 a second time in an attempt to determine the discharge point of the sump pump ob-
served during the previous inspection. The sump pump discharge line appeared to consist
of a flexible hose, which currently is coiled on the floor and extends up to the northwest
ceiling of the room and then out of sight. The discharge point of the hose could not be
determined during the site inspection without entering Room 10. E & E personnel also
reviewed the existing Building 112 drawings in an attempt to determine the discharge
point of the sump pump, but were unable to find a drawing showing the sump pump dis-

charge line.

3.4.4 2002 ESI Addendum Sampling
The objective of this work is to determine if petroleum hydrocarbons, potentially

containing PCBs, have been spilled in AOI 473-Building 112 Room 10. Collection of
samples from the sump and the floor of Room 10 are planned (see Figure 3-4b). Sam-
pling of the sump will include collection of a sediment sample if sediment is present in
the sump and collection of a swipe sample. Nine additional swipe samples will be col-
lected from the floor of Room 10. The floor swipe samples will be evenly spaced in a
grid pattern as shown on Figure 3-4b. The sediment sample and 10 swipe samples will be

analyzed for TCL SVOCs, PCBs, TRPH, and TAL metals. A list of sample identifica-
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tions and analyses is presented on Table 3-4. In addition, the field crew will attempt to

determine the discharge point of the sump pump upon entering Room 10.

Provisional 2002 ESI Addendum Sampling

In addition, up to four provisional subsurface soil samples may be collected from
AOI 469-Room 10. If, upon closer inspection of Room 10, either the sump has an open
bottom or cracks are observed in the floor, then soil samples will be collected from be-
neath the sump and/or cracks in the floor with a hand auger. If necessary, the concrete
floor will first be cored and the soil samples collected from the first soil encountered. All
subsurface soil samples collected will be analyzed for TCL SVOCs, PCBs, TRPH, and
TAL metal with mercury.

The proposed 2002 ESI Addendum sampling locations for AOI 469-Room 10 are
provided on Figure 3-4b. A list of sample identifications and analyses is presented on

Table 3-4.
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4 " Field Sampling Plan, Part II:
Field Methodology

4.1 Introduction

The fieldwork for this program will be performed in accordance with applicable
sections of the FSP, HASP, and QAPjP Addendum for the ESI (E & E 2000) and the ap-
propriate modifications and additions described in this addendum. This section of the
2002 ESI work plan addendum defers to all of the 2000 ESI Addendum FSP methodology
sections except for modifications that are applicable to this program. These modifica-
tions include changes or additions to field methodologies that are specific to the objec-

tives of this program.

4.2 Sample Tracking System

Sample tracking will be accomplished using Excel spreadsheets similar to those
provided in this work plan addendum (e.g., sample listing tables). The sample listing ta-
bles will be updated and e-mailed to the laboratory project manager. The same general
record keeping and reports will be generated as for the 2000 ESI Addendum, including
the necessary electronic data deliverables (EDDs) required for the Environmental Resto-

ration Program Information Management System (ERPIMS) deliverable.

4.3 Field Notebooks
No change to the 2000 ESI Addendum FSP.
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4.4 Near-Surface Soil Sampling

Near-surface soil samples will be collected as described in the 2000 ESI Adden-
dum FSP. Samples from the O- to 2-inch depth interval will be collected by directly fill-
ing the appropriate sample containers using dedicated, precleaned, stainless steel spoons

or trowels.

4.5 Grab Water Sampling
Grab water samples will be collected from containerized waste water at OTH-305
and from the pipe vault at Building 211 according to the surface water sampling method-

ology described in the 2000 ESI Addendum FSP with the following modification:

®m  The samples will be analyzed for the chemical parameters required for proper
disposal presented in Section 3 of this addendum.

4.6 Sediment Sampling

A sediment sample will be collected from the bottom of the sump located in the
northeast corner of AOI 473-Building 112 Room 10 according to the sediment sampling
methodology described in the 2000 EST Addendum FSP with the following modification:

B The sample will be analyzed for the chemical parameters presented in Section
3 of this addendum.

4.7 Sample Labeling, Packaging, and Custody
A summary of sample containers, amounts, preservation methods, and holding

times is presented in Table 4-1 of this addendum.

4.7.1 Sample Labeling

Sample labeling will be performed in the following manner:

B All samples will be assigned a unique sample identifier consistent with previ-
ous sampling efforts at the sites being investigated and in accordance with
ERPIMS requirements. Labels containing the sample identifier, date of sam-
ple collection, analytical parameters, and type of preservation used will be
generated. The sampler will initial any change in the label information.
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4.7.2 Sample Packaging
No change to the 2000 ESI Addendum FSP.

4.7.3 Sample Custody
No change to the 2000 ESI Addendum FSP.

4.8 Equipment Decontamination
No change to the 2000 ESI Addendum FSP.

4.9 Disposal of Investigation-derived Waste
Investigation-derived waste (IDW) will be handled as described in the 2000 ESI

Addendum FSP with the following modifications:

®  Grab water samples will be collected from containerized waste water at OTH-
305 and from the pipe vault at Building 211 for disposal purposes.

®m  The samples will be tested for the chemical parameters required for proper
disposal presented in Section 3 of this addendum.

®  For costing purposes, the hauling and off-site disposal of two drums of con-
taminated water from OTH-305, and the discharge of 800 gallons of water
within the Building 211 pipe vault to the sanitary sewer are included in this
project.

4.10 Site Survey
No change to the 2000 ESI Addendum FSP.

4.11 Additional 2002 ESI Addendum Activities
4.11.1 OTH-305 Floor Drain Remediation

The water and remaining sediment within the Building 305 floor drain sump will
be removed using a wet/dry shop vacuum. The sump will then be rinsed with potable
water and the rinse water removed with the shop vacuum. All water and sediment re-
moved from the floor drain sump will be containerized in 55-gallon drums for disposal.

Prior to filling the floor drain sump with concrete, the bottom of the sump will be

drilled through and three subsurface soil samples will be collected from 0.0 to 0.5 foot,
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0.5 to 1.0 foot, and 1.0 to 2.0 feet beneath the concrete bottom of the sump. The soil
samples will be collected with a dedicated stainless steel spoon if possible, or if the
thickness of concrete prevents the use of a spoon, a decontaminated hand auger will be
used. The subsurface soil beneath the floor drain will be analyzed for TCL VOC:s,
SVOC:s, pesticides, PCBs, TAL metals, mercury, and percent solids.

The analytical results from the subsurface soil sample collected from beneath the
floor drain sump will then be discussed by the USEPA, NYSDEC, AFBCA, the U.S.
Army Corps of Engineers (USACE), and E & E. Based on the discussion of the analyti-
cal results, either the discharge pipe inside the floor drain sump will be plugged and con-
crete placed in the floor drain sump up to the level of the existing floor of the paint spray

booth, or further investigation/remeditation will be recommended.

4.11.2 Building 211 - Pipe Vault Floor Remediation

The pipe vault beneath Building 211 currently contains approximately 2.5 feet of
standing water (approximately 800 gallons). Prior to performing the remedial action (en-
capsulating residual mercury contamination on the floor with 3 to 6 inches of concrete) at
Building 211, the standing water will be sampled and analyzed for TAL metals and mer-
cury. Permission to discharge the water within the vault into the sanitary sewer next to
Building 211 will then be obtained from the City of Rome Water Pollution Control Facil-
ity. The water will then be pumped from the pipe vault directly into the sanitary sewer.
Following removal of the water, 3 to 6 inches of self-leveling concrete will be pumped
onto the floor of the pipe vault. Care will be taken not to cover any existing valves or

other apparatus that may be found beneath the water in the vault with concrete.

4.11.3 AOI 473 - Building 112 Room 10 Swipe Sampling

Ten swipe samples will be collected from within AOI 473 - Building 112 Room
10. One swipe sample will be collected from within the sump in the northeast corner of
Room 10 and nine additional swipe samples will be collected from the concrete floor.
The floor swipe samples will be collected from a grid with evenly spaced sampling points
as shown on Figure 3-4b. In addition to these samples, a duplicate, split, a matrix
spike/matrix spike duplicate (MS/MSD), and a field blank sample will also be collected.
Since true duplicate, split, and MS/MSD samples cannot be collected from the original
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swipe location, they will be collected from the area immediately next to the original sam-

ple location. The field blank will consist of three unused gauze pads moistened with hex-

ane. Sampling equipment and procedures are described below.

Equipment and Supplies

New sterile 1- to 2-inch-square gauze pads;

Hexane;

Acetone;

Freon 113;

HNO;

Precleaned stainless steel or teflon template: 10-cm by 10-cm square hole;
Appropriate sample containers; and

Cooler with ice.

Swipe Sampling Procedures

Place precleaned template on area to be swiped;

Moisten new gauze pad with appropriate solvent listed on Table 4-1 (do not
saturate);

Completely wipe area inside the template with the moistened gauze pad; and

Immediately place the gauze pad in a sample container listed on Table 4-1,
place the sample container in the sample cooler with ice, and maintain sam-

ples at 4°C.

4.11.4 AOI 473-Building 112 Room 10 Provisional Subsurface soil sampling

Up to four provisional subsurface soil samples may be collected from AOI 469-

Room 10. If, upon closer inspection of Room 10, either the sump has an open bottom or

cracks are observed in the floor, then soil samples will be collected from beneath the

sump and/or cracks in the floor with a precleaned hand auger. If necessary, the concrete

floor will be cored with an electric powered 4-inch-diameter diamond-tipped core barrel
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wet saw. The soil samples will be collected from the first soil zone encountered. Soil

samples will then be collected as described in the 2000 ESI Addendum FSP.
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ecology and environment, inc.

HEALTH AND SAFETY PLAN ADDENDUM FORM

Site Name: Former Griffiss Air Force Base TDD/Pan/Project Number: 001002UK10

Date of original HSP: August 1997

Date of amendment: June 19, 2002

Date of proposed new work: May 2002

Added activities and hazard evaluations: For OTH-305; PCI Site 20; Building 211; and AOI 473-Building 112 Room 10;
IDW sampling, removing waste water and sediment from floor drain pit and cleaning out pit, soil sampling, grab water
sampling, swipe sampling, coring of concrete floor and pouring of concrete.

Cleaning out floor drain pit: Splash protection (saranex) will be worn during this task in addition to protective gloves and
booties. Constant air monitoring will be performed with an FID/PID, team will upgrade to level C (respirators) if readings
above background are obtained in the breathing zone.

Concrete pouring: Concrete will be used to fill a floor drain pit (OTH-305) and the bottom 3 to 6 inches of a pipe vault
(Building 211). Level D PPE is required for this task.

Added monitoring activities: OVA and O/Explosimeter will be used with extension hose to monitor atmosphere within AOI
473 prior to entry and during sampling activities (See attached Confined Space Review Form). No gasoline (internal
combustion engine) powered equipment will be used in AOI 473.

Level of protection: ~ A ~B ~C XD

Reason for up/downgrading: As outlined in the original SSP.

PPE: All tasks shall be performed in Level D, Tyvek suits optional, based on work conditions (i.e., potential for gross
contamination).

Decon: As outlined in the original SSP.

Team Members Responsibility
Robert Meyers Field Team Leader
Jim Mays/Gene Florentino Site Safety Officer
Vassilia Angelaki Geologist
TBD Sampler
Equipment Quantity Equipment Quantity
Concrete truck 1 Electric Concrete Coring Drill 1
Hammer drill 1
Shop vacuum 1
THE TERMS OF THE ORIGINAL SSP SHALL BE IN EFFECT EXCEPT AS NOTED ON THIS FORM AND THE
ATTACHED UPDATED SECTIONS (SECTIONS 1.2, 6.1, AND 10.2)
A

Prepared by: Robert )&\eyers \ Date: 6/19/02

(O o ]
Reviewedby: (% //jﬁ,/, e Date: G %7 A 2

— 7 /
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g Confined Space Review Form

| Project Name: (L fbis¢  QAFEA | Project Number: (01002 uki(
| Location:  Buddine (12 Recen 1O
Date:  4/2/02 | Project Manager: "R ol Moy §

Description of work: L Lpe S(wvxpL\ Ac GTV p(raor aond  collecl IQ\L\
al qump Qéﬁ*ﬁquﬁ et <= nDle C\'C am«Y'

DCSCﬁRﬁOH bf space: P Ll_(\\ we M ﬂQQM \\Q : %aé)& (“I\/& G ee (AS)'\QVLQ

‘ {iod S)/u(c-qo Fandc 8 l'\r\rl ’ E‘Q’_V\/ \cco}eﬁ . Tanles have G)Qe\'\ Cfmm/ec)

DC&S Qb«\cﬁ;ﬂ QP\l\Q e G nﬂ &mé\’m-
>

Yes No
Is space designed for occupancy? O B(
Is there potential for hazardous atmosphere? % O

Describe:

Po&%a}w\g OXxygoen c}eb\euw\A Tc&" ave Dioc ke GV\H\:
T — \ )

Does the space contain a material with the potential for engulfing an entrant? O m
Does the space have an internal configuration such that the entrant could become O N
trapped?
Does the space contain any other recognized serious safety hazard? || %
e — ES ]
Reviewed By: y OV %\QVMQ(‘ Date: 4/ 3/ b 2
~ Signature: N e
7 [y
Determination:
Permit Required: Yes No

O )z(
Additional Precautions:
Usc Oz /LEL M{ty\ l‘c R&L P ffg evx¥(k} QMJ

MSQ( \\/\O) sa v&%\'mj acd K\\/ (k'\'e\? - l




August 1997 Ecology and Environment, Inc.,
Amendment to Original Law Environmental
Health and Safety Plan for
Griffiss Air Force Base
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Ecology and Environment, Inc.,
Amendment to:

Law Environmental
Health and Safety Plan
for |
Griffiss Air Force Base

Amended: August 1997

The Griffiss Air Force Base Draft Final Primary Report Remedial Investigation Planning
Documents Volume IV Health and Safety Plan July 1993 is amended as follows:

Pg 1-1, Para 1.1 SCOPE OF HEALTH AND SAFETY PL.AN The work plan must be modified
to include the tasks to be performed by E & E. The site-specific Field Operations Plan (FOP)
(volume IIT) will be utilized when site-specific information pertaining to health and safety is
needed.

Pg2-1,Para22 QQEIAMINANISEABAQIEBIZAIIQH An additional probable
contaminant of concern is hydrogen sulfide.

Pg 2-8, Para 2.3 ON-SITE TASKS TO BE PERFORMED On-site tasks to be performed during
this work period are 1) Geophysical survey, 2) Near-surface soil sampling, 3) Surface
water/sediment sampling, 4) Soil borings, 5) Subsurface soil sampling, 6) Groundwater
sampling, 7) Investigation derived waste (IDW) sampling (if needed), and 8) Decontamination.
Tasks 1and 8 are nonintrusive. All other tasks will be considered intrusive activities.

Pg 3-11, Table 3-1 OSHA PEL for cadmium was reduced to 0.005 mg/m’.

Pg 3-21, Para 3.6 ACTION LEVELS Action levels and monitoring equipment are identified in
the modified HASP attached.

Pg 3-25, Para 3.6.2 ACTION LEVELS: OXYGEN Oxygen levels will be monitored during
drilling continuously using a combination LEL/O,. (An EXOTOX 40 will not be used).

2KE900_D4995-APB-08/07/57-D)



Pg 4-1, Para 4.0 ACCIDENT PREVENTION E & E's safety meetings are held at least daily.
This is noted in the HASP.

Pg 5-2, Para 5.2 SITE SAFETY OFFICER E & E's Site Safety Officer at Griffiss AFB projects
will be identified in E & E's Site-Specific HASP.

Pg 5-2, Para 5.3 MEDICAL CONSULTANT E & E's medical consultant is Dr. Richard V. Lee,
the Corporate Medical Director.

Pg 6-2, Para 6.1.3.1 CORPORATE HEALTH AND SAFETY OFFICER Dr. Paul Jonmaire is
the Corporate Health and Safety Director at E & E.

Pg 6-3, Para 6.1.4 CPR/FIRST AID TRAINING REQUIREMENTS This is an annual
requirement of all E & E field personnel.

Pg 8-1, Section 8.0 MEDICAL SURVEILLANCE E & E's policy of medical surveillance is
attached and is found in the attached HASP.

Pg 9-1, Section 9.0 EXF R
used during field operations is listed in the anached HASP

Pg 15-2, Para 15.2 PERSONNEL ROLES AND LINES OF AUTHORITY Emergency telephone
numbers for E & Epersonnel and the MedTox system are located in the attached HASP.

NOTE: The amendment will contain a modified version of Ecology and Envxronment, Inc.,
(E & E) Health and Safety Plan (HASP) attached to this document. ~
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ecology and énvironment, inc.

SITE-SPECIFIC
HEALTH AND SAFETY PLAN

Project: Form& Griffiss AFB

Project No.: KH-4000

TDD/PAN No.:

Project Location: Former Griffiss Air Force Base New York
Proposed Date of Field Activities: Fall 1997

Principal In Charge: Gerald A_ Strobel, P.E.

Task Order Manager: Thomas Ferraro, P.G.

Original Prepared by: B. Wright

Approved by: T. Siener '

- 02:KH4901-D5230-HSP-10/08/97-D1

Date Prepared: 22 April 1995 (updated 2 July 96,
29 July 97, and 26 September 97)

Date Approved: 7 October 1997
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1. INTRODUCTION

1.1 POLICY

Itis E & E's policy to ensure the health and safety of its employess, the public, and the environment during the performance of work it conducts.
This site-specific health and safety plan (SHASP) establishes the procedures and requirements to ensure the health and safety of E & E
employees for the above-named project. E & E's overall safety and health program is described in Corporate Health and Safety Program for
Taxic and Hazardous Substances (CHSP). After reading this plan, applicable E & E employees shall read and sign E & E's Site-Specific Health
and Safety Plan Acceptance form.

This SHASP has been developed for the sole use of E & E employees and is not intended for use by firms not participating in E & E's training
and health and safety programs. Subcontractors are responsibie for developing and providing their own safety plans.

This SHASP has been prepared to meet the following applicable regulatory requirements and guidance:

(_‘—_——ﬁ—*_w__*___
l Applicable Regulation/Guidance |

—  2PPUCA] !
29 CFR 1910.120, Hazardous Waste Operations and Etnirg;mq Response (HAZWOPER)

ﬂ Other: EM 385-1-1 ﬂ

12 SCOPE OF WORK

Description of Work: On-site tasks associated with field investigations at the Griffiss AFB will vary with each site. Activities that may be

conducted during ficld work include:
Non-Intrusive Activities Intrusive Activities
Geophysical Surveys Near-Surface Soil Sampling
Surface Water/Sediment Sampling
Decontamination Soil Borings
- Subsurface Soil Sampling
Groundwater Sampling

Investigation Derived Waste (IDW) Sampling
Equipment/Supplies: Attachment 1 contains a checklist of equipment and supplies that will be needed for this work.

The following is a description of each numbered task:

Task Number - Task Description
Geophysical Surveys

Near-Surface Soil Sampling

Surface Water/Sediment Sampling

Soil Bongs

Subsurface Soil Sampling

Groundwater Sampling

IDW Sampling (optional)

DECON

Test pit excavation at AOI 17 (optional task)

WA b WM -

Jof22
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1.3 SITE DESCRIPTION
Site Map: A site map or sketch is attached at the end of this plan.

Site History/Description (see project work plan for detailed description):

Griffiss AFB has been realigned under the Base Realignment and Closure (BRAC). During the Expanded Site Investigation program, E& E
will be conducting both intrusive and non-intrusive tasks.

Is the site currently in operation? X Yes O No

~’

Locations of Contaminants/Wastes: This HASP contains information pertinent to geaeral conditions at Griffiss AFB. The Field Operations
Plan (FOP's) (Volume III) from Law Environmental, Inc., contain site-specific information pertaining to health and safety procedures to be
implemented at each Area of Interest (AOI).

Types and Characteristics of Contaminants/Wastes:

® Liquid . ® Solid O Shudge O Gas/Vapor
® Flammable/Ignitable ® Volatile O Corrosive O Acutely Toxic

D Explosive O Reactive © Carcinogenic O Radioactive

O Medical/Pathogenic Other: .

2. ORGANIZATION AND RESPONSIBILITIES

E & E team personnel shall have on-site responsibilities as described in E & E's standard operating procedure (SOP) for Site Inspection. TP
pm;eamwhxdusplannedatﬂ:enmeﬂnsHASPmsued,xsldennﬁedbdow anndmgonavmlabxl:ty,changsmpasonnelmayn y
required when the field work commences.

)

| oveme | swmeomepewsmy

Don Jokmson Project Geologist/Field Team Leader FTL
TBD | Site Safety Officer
Robert Meyers Field Geologist
Richard Want Geophysicist
Geophysicist

3. TRAINING

Prior to work, E & E team personnel shall have received training as indicated below. As applicable, personnel shail have read the project work
plan, sampling and analysis plan, and/or quality assurance project plan prior to project work.

40-Hour OSHA HAZWOPER Initial Training and Annual Refresher (29 CFR 1910.120)

Annual First Aid/CPR X .
Hazard Communication (29 CFR 1910.1200) ’ X

40-Hour Radiation Protection Procedures and Investigative Methods ]r

40f22
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4.1 MEDICAL SURVEILLANCE PROGRAM

E & E field personnel shall actively participate in E & E's medical surveillance program as described in the CHSP and shall have received,
within the past year, an appropriate physical examination and health rating.

E & E's health and safety record (HSR) form will be maintzined on site by each E & E employee for the duration of his or her work. E& E
employees should inform the site safety officer (SSO) of any allergies, medical conditions, or similar situations that are relevant to the safe
conduct of the work to which this SHASP applies.

42 RADIATION EXPOSURE
4.2.1 External Dosimetry

AlthoughprewmsuseoflbamotumnscmtDo&nm(HD)Badgsatdnssmhasmdlatednolevelofooncem.msﬁ&ﬁ'spohcyﬂm
TLDs may be worn by any field employee if they choose to do so.

Pocket Dosimeters:

5. SITE CONTROL

5.1 SITE LAYOUT AND WORK ZONES

Site Work Zones: Refer to the maps (Figures 1-2 and 1-3) in the Field Sampling Plan for designated work areas.

Normally, the hazardous waste site will be divided into three zones: Zone 1 - Exclusion Zone; Zone 2 - Contamination Reduction Zone; and
Zone 3 - Support Zone. These zones will be established on the basis of contamination potential, ranging from the highest levels of
contamination in the exclusion zone to little or no contamination potential in the support zone. All zones will be defined and marked on the
site map. Barricades and placards will be used when necessary to control access to all three zones.

The exclusion 2zone, the area of active site investigation (i.e., the area immediately surrounding each borehole), presents the highest risk of
worker exposure. Personnel entering this zone will be required to wear the previously mandated level of protection. In some instances, more
than one level of protection will be required within the same zone, depending on the tasks to be performed.

The contamination reduction zone will be a transition zone between the contaminated and clean zones. Decontamination of equipment and
clothing will ocaur in this zone.

The support zone will be considered the noncontaminated or clean area. Support equipment will be located in this zone.

Site Access Requirements and Special Considerations:

5of22
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Iinmination Requi .
TBD

Sanitary Facilities (e.g., toilet, potable water):

Available in Building 520. For more remote sites (AOI 9 and AOI 90), closer sanitary facilities will be located and designed prior to beginning
work. ' .

On-Site Communications:

Hand-held radio and telephone (Building 520).

Other Site-Control Requirements:

Conformance with existing site security policies (Oneida County Sheriff Patrol).

52 SAFE WORK PRACTICES

Daily Safety Mecting: A daily safety meeting will be conducted for all E & E personne! and documented on the Daily Safety

Meeting Record form or in the field logbook. The information and data obtained from applicable site characterization

and analysis will be addressed in the safety meetings and also used to update this SHASP, as necessary. .

Work Limitations: "Work shall be limited to a2 maximum of 12 hours per day. If 12 consecutive days are worked, at least one day

off shall be provided before work is resumed. For heavy equipment operators, work shall be limited to 2 maximum of 10 hours. Work will
be conducted in daylight hours unless prior approval is obtained and the

illumination requirements in 29 CFR 1910.120(m) are satisfied.

Weather Limitations: Work shall not be conducteddmmgelectncal storms. Work conducted in other inclement weather (¢.g., rain,

snow) will be approved by project management and the regional safety coordinator or designee.

Other Work Limitations:

Buddy System: Field work will be conducted in pairs of team members according to the buddy system.

Line of Sight: Each field team member shall remain in the line of sight and within verbal communication of at least one other team

member.

Eating, Drinking, and Smoking: Eaing,drinking,oking,andtheuseoftowlﬁroduasshanbeprohibitedinﬁ:cacclusion
and contamination reduction areas, at 2 minimum, and shall only be permitted in designated areas.

. Contamination Avoidance: Field personnel shall avoid unnecessary contamination of personnel, equipment, and materials to the
extent practicable.

Sample Handling: Protective gloves of a type designated in Section 7 will be worn when containerized samples are handled for
labeling, packaging, transportation, and other purposes.

Other Safe Work Practices:

60f22
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.6. BAZARD EVALUATION AND CONTROL

6.1 PHYSICAL HAZARD EVALUATION AND CONTROL

Potential physical hazards and their applicable control measures are described in the following table for each task.

[ Hoad | TaskNomber |

| Biological (flora, fauna, etc) | 1,2,34,56,7,89 | » Potential hazard: Poison Ivy/Oak; Ticks

* Establish site-specific procedures for working around identified bazards.

e Other:

Cold Stress N/A = Provide warm break area and adequate breaks.

‘“ = Provide warm noncaffeinated beverages.

e Promote cold stress awareness. .

o Sec Cold Stress Prevention and Treatment (attached at the end of this plan if
cold stress is a potential hazard).

Compressed Gas Cylinders 2,3,4,5.6,7 * Use caution when moving or storing cylinders.

» A cylinder is a projectile hazard if it is damaged or its neck is broken.

. Swrccylindesupﬁghtandmthanbychahsorothermms

e Other:

Confined Space NA » Ensure compliance with 29 CFR 1910.146.

* See SOP for Confined Space Entry. Additional documentation is required.

o Other:

Drilling : 45 » Sec SOP for Health and Safety on Drilling Rig Operations. Additional
documentation may be required.

e Other:

. . o Other:

Drums and Containers 456,78 ¢ Ensure compliance with 29 CFR 1910.120().

) + Consider unlabeled drums or containers to contain hazardous substances and
handle accordingly until the comtents are identified.

¢ Inspect drums or containers and assure integrity prior to handling.

. Moved:msoreontainusonlyasmy;uscwxﬁonandwarﬁnwby

__personnel of potential hazards.

¢ Open, sample, and/or move drums or containers in accordance with
established procedures; use approved drum/container-handling equipment.

e Other: .

Electrical 4,59 « Ensure compliance with 29 CFR 1910 Subparts ] and S.

¢ Locate and mark energized lines.

¢ De-energize lines as necessary.

¢ Ground all electrical circuits.

¢ Guard or isolate temporary wiring to prevent accidental contact.

¢ Evaluate potential areas of high moisture or standing water and define special
clectrical needs.

e Other:

Excavation and Trenching 9 ¢ Ensure that excavations comply with and personnet are informed of the

‘ requirements of 29 CFR 1926 Subpart P.

¢ Ensure that no entry is made into excavations.

o Identify special personal protective equipment (PPE) (see Section 7) and
monitoring (se¢ Section 8) needs if personnel are required to enter approved
excavated areas or trenches.

7of22
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| Hazard | TaskNumber | Hazard Control Measures |

* Maintain line of sight between equipment operators and personnel in

¢ Suspend or shut down operations at signs of cave in, excessive water,

e Other:
e QOther:

]
\

excavations/trenches. Such personnel are prohibited from working in close
proximity to operating machinery.

lefective shoring, changing weather, or un: ble monitori i

| Fire and Explosion

¢ Inform personnel of the Jocation(s) of potential fire/explosion hazards.

Establish site-specific procedures for working around flammables. |
Ensurethatappmpﬁateﬁrcmpprésimequipmanandsystemsmmﬂable [
and in good working order.

Define requirements for intrinsically safe equipment.

Identify special monitoring needs (see Section 8).

Remove ignition sources from flammable atmospheres.
Coordinate with local fire-fighting groups regarding potential fire/explosion
Establish contingency plans and review daily with team members.
Other:

Heat Stress

1,2,3,4,5,6,7,8,9

Provide cool break area and adequate breaks.

Provide cool noncaficinated beverages.
Promote heat stress awareness.

Use active cooling devices (e.g., cooling vests) where specified.
Sec Heat Stress Prevention and Treatment (attached at the end of this plan if
heat stress is a potential hazard). ‘

Heavy Equipment Operation

4,59

Ddineequipmanrom,mﬁcm'mdsite-speciﬁcsafctymm

Ensure that operators are properly trained and equipment has been properly
inspected and maintained. Verify back-up alarms.

Ensure that ground spotters are assigned and informed of proper hand signals
and communication protocols.
Idenﬁfyspecial?PE(Secﬁonﬂandmonitotin_g(SecﬁonS)needs.

Ensure that field personnel do not work in close proximity to operating
equipment.

Ensurethatliﬁin_giapacitis, load limits, etc., are not exceeded.

Other:

Heights (Scaffolding,
Ladders, etc.)

N/A

Ensure compliance with applicable subparts of 29 CFR 1910.
Identify special PPE needs (e.g., lanyards, safety nets, etc.)
Other:

Noise

2459

Establish noise level standards for on-site equipment/operations.
Inform personnel of hearing protection requirements (Section 7).
Define site-specific requirements for noise monitoring (Section 8).

o Other:

Overhead Obstructions

24,59

e Wear hard hat.
o Other:

Power Tools

4,5

« Ensure compliance with 29 CFR 1910 Subpart P. I
s Other:

Sunbum

1,2,34,5,6,7,8,9

e Apply sunscreen. T
* Wear hats/caps and long sleeves. :

02:KH4501-DS230-HSP-10/08/97-D1
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[ Bamard | Task Number Hazard Control Measures 1'
e = ot ——— - e ———————————————
! o Other:

]

| Utility Lines 459 o Identify/locate existing utities prior to work.

¢ Ensure that overhead, underground, and nearby utility lines are at least 25
feet away from project activities.

* Contact utilities to confirm locations, as necessary.

o Other:

Weather Extremes 1,23,4,5,6,7,8,9 ¢ Potential hazards:

o Establish site-specific contingencies for severe weather situations.

» Provide for frequent weather broadcasts.’

e Weatherize safety gear, as necessary (¢.g., ensure eye wash units cannot
freeze, etc.).

o Identify special PPE (Section 7) needs.

* Discontinue work during severe weather.

Other:

N/A - Not applicable
* To be determined during daity health and safety meetings based on site conditions.

62 CHEMICAL HAZARD EVALUATION AND CONTROL
6.2.1 Chemical Hazard Evaluation

Adegquate information for major known contaminznts is inchuded in the tables developed by LAW Engineering, pages B-25 through B42 and
in Table 6-1. .

90f22
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62.2 Chemical Hazard Control

Mmehnﬁmofmginwhyadmhimaﬁvewmb,wmkpawcs,mdPPEshmhuxdmmandmaintainanployec
exposures to a level at or below published exposure levels (see Section 6.2.1).

When possible, work activities will be conducted upwind of the contamination source. Also, tasks will be planned when possible in such a
way as to limit duration of activitics in the hot zone (see Table 6-2). '

PPE: See Section 7.2.
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7. LEVEL OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT

‘7.1 LEVEL OF PROTECTION -~

The following levels of protection (LOPs) have been selected for each work task based on an evaluation of the potential or known hazards,
the routes of potential hazard, and the performance specifications of the PPE. On-site monitoring results and other information obtained from
on-site activities will be used to modify these LOPs and the PPE, as necessary, to ensure sufficient personnel protection. The authorized LOP
and PPE shall only be changed with the approval of the regional safety coordinator or designee. Level A is not included below becanse Level
A activities, which are performed infrequentty, will require special planning and addenda to this SHASP.

| 345689
7

required if OVA
readings do not
exceed background
in breathing zone

Note: Use "X" for initial levels of protection. Use "(X)" to indicate levels of protection that may be used as site conditions warrant. /
~
72 PERSONAL PROTECTIVE EQUIFPMENT

The PPE sclected for each task is indicated below. E & E's PPE program complies with 29 CFR 1910.120 and 29 CFR 1910 Subpart 1 and
is described in detail in the CHSP. Refer to 29 CFR 1910 for the minimum PPE required for each LOP.

Task Number/LOP

Fuli-face APR Ulra Twin

Positive-pressure, full-face SCBA
Spare air tanks (Grade D air)

Positive-pressure, full-face, supplied-air system
Cascade system (Grade D air) r
Manifold system '

14 of 22
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Task Number/LOP

Coveralls | ol lo|lolwl®owl|lolx
Protective clothing: ~
Tyvek D1 X0 1 X | XD X X X X
Saranex D1 X | X
| ower
Eplashapron

Inner gloves:
Ii Cotton

H Niuile.
PW
Other:

Outiglovs:

Viton

Rubber

Neoprene

Nitrile

Other:

-

Work gloves

Safety boots

Neoprene safety boots (as per ANSI Z41)

s LI BIITI TR

- —— — — — —— — ——

Boot covers (type: Disposable booties ) ol loloolol x X

Hearing protection (type: ) x | &®

Hard hat X X X X
Face shield

Other Il

150f22



8. HEALTH AND SAFETY MONITORING
-’

Health and safety monitoring will be conducted to ensure proper selection of engineering/administrative controls, work practices, and/or PPE
so that employees arc not exposed to hazardous substances at levels that exceed permissible exposure/dose limits or published exposure levels.

Health and safety monitoring will be conducted using the instraments, frequency, and action levels described in Table 8-1. Health and safety
monitoring instruments shall have been appropriately calibrated and/or performance-checked prior to use.

16 0f 22
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9. DECONTAMINATION PROCEDURES

Personnel Decontamination Procedures: Aneqmpmmmals,mdpasomdmnbeevahmdfmwmmmuponmgﬂwadnsm
area. Equipment and materials will be decontaminated and/or disposed and personnel will be decontaminated, as necessary. Decontamination
will be performed in the contamination reduction area or any designated area such that the exposure of nncontaminated employees, equipment,
and materials will be minimized. Decontamination will consist of disrobing and properly disposing of all tyveks, gloves, and boots in bags
labeled "Hot Trash." Following this procedure, all field personnel will wash their hands and face with soap and potable water. Personnel should
shower at the end of each work shift. Any excessive exposure to contaminated soil or groundwater will be immediately brought to the attention
of the site SSO.

Equipment/Material Decontamination Procedures (see additional specifications in work plan): One or 2 combination of the following—High-
pressure steam, alconox soap, 10% nitric acid rinse, deionized water.

Ventilation: All decontamination procedures will be conducted in an open, well-ventilated area.

PPEReqmremmtsforE&EPetsonnelPerforngqmmeeeontatmnanon. Workglovsandtyvekcovetaﬂswﬂlbewomﬁon—sm
monitoring indicates presence of contamination.

Disposition of Disposable PPE: Disposable PPE mmst be rendered unusable and disposed of in an appropriate manner.

Disposition of Decontamination Wastes (e.g., dry wastes, decontamination fluids, etc.): Asspedﬁedinthcworkplanandeonuactscoper
) ¥

10. EMERGENCY RESPONSE

This section contains additional information pertaining to on-site emergency response and does not duplicate pertinent emergency response
information contained in earlier sections of this plan (e.g., site layout, monitoring equipment, etc.). Emergeacy respoase procedures will be
rehearsed regularly, as applicable, during project activities.

10.1 EMERGENCY RESPONSIBILITIES

All Personnel: All personnel shall be alert to the possibility of an on-site emergency; report potential or actual emergency situations

to the team leader and SSO; and notify appropriate emergency resources, as necessary.

Team Leader: The team leader will determine the emergency actions to be performed by E & E personnel and will direct these
actions. The team leader also will ensure that applicable incidents are reported to appropriate E & E and client project personnel and
govemment agencies.

SSO: The SSO will recommend health/safety and protective measures appropriate to the emergency.

Other:

18 of 22
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Other:

102 LOCAL AND SITE RESOURCES (including phone numbers)
Ambulance: AMCARE Ambulance Service, Inc. 315/339-5600
Hospital:

Rome Hospital, Rome NY

911 (emergency)

(315)338-7000, (315)336-1234

Directions to Hospital (see Figure 10-1 attached at the end of this plan):

Exit base through Mohawk Gate (west side) on Mohawk drive. Gomappromatelyonemﬂc,andmlcﬁothckaaBmﬂmd.
Hospital is on right within 0.25 miles.

Poison Control: Poison Control Ceanter, Rome 800/252-5655

Police Department:  Rome Police 315-339-3311

Fire Department: City of Rome, Emergency Phone Number:  315-339-7784
Client Contact: AFBCA/OL-X, Environmental Section, Building 301, Ext. 2275

Site Contact: AFBCA/OL-X, Environmental Section, Building 301, Ext. 2275
On-Site Telephone Number: 315/339-1185

Cellular Telephone Number: TBD

Radios Available:

Other:  Emergency Dial 911

103 E & E EMERGENCY CONTACTS

E & E Emergency Response Center (24 Hours): 716/684-8940
Corporate Health and Safety Director, Dr. Paul Jonmaire: 716/684-8060 (office)
716/655-1260 (home)
Regional Office Contact: (office)
(home)
Other: ' (office)
(home)

10.4 OTHER EMERGENCY RESPONSE PROCEDURES
On-Site Evacuation Signal/Alarm (mﬁst be audible and perceptible above ambient qoise and light levels):

On-Site Assembly Area: Building 520

Emergency Egress Route to Get Off Site: Nearest gate or as directed by base security (Oneida County Sheriff).

19 of 22
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Off-Site Assembly Area: N/A
Preferred Means of Reporting Emergencies: Two-way radio and telephone.

Site Security and Control: hmm«gmcysiumﬁmpmomlwiummmmeaﬁ‘eaedmmdwmlmm.

Emergency Decontamination Procedures: Emergency eyewash will be available in first aid kit(s). Clean running water will be available in
Building 520.

PPE: Personnel will don appropriate PPE when responding to an emergency situation. The SSO and Section 7 of this plan will

provide guidance regarding appropriate PPE.

Emergency Equipment: Appropriate emergency equipment is listed in Attachment 1. Adequate supplies of this equipment shall be
maintained in the support area or other approved work location.

Incident Reporting Procedures: Notify site safety officer and ficld team leader. The base and AFBCA will be immediately notified, and
appropriate incident reports will be completed by these personnel.

200122
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ATTACHMENT 1

EQUIPMENT/SUPPLIES CHECKLIST

INSTRUMENTATION No. H EMERGENCY EQUIPMENT No.
OVA 1 First aid kit ' 2
Thermal desorber Stretcher

O/explosimeter w/cal. kit 1 Portable eye wash 2
Photovac tip u Blood pressure monitor

HNu (probe: V) I Fire blanket

Magnetometer 1 Fire extinguisher

Pipe locator Thermometer (medical)

Weather station Spill kit

Draeger tube kit (tubes: )

Brunton compass 1

Real-time cyanide monitor

Real-time H»S monitor 1

Heat stress monitor

Noise equipment DECONTAMINATION EQUIPMENT

Personal sampling pumps and supplies ‘Wash tubs 2
MiniRam dust monitor Buckets

Mercury monitor Scrub brushes 2
Spare batteries (type: ) Pressurized sprayer

EM31 1 Spray bottle 2
EM61

Detergent (type: Alconox)

RADIATION EQUIPMENT/SUPPLIES

Solvent (type: HNO3 [10%])

02:KH4501-D5230-HSP-10/0857.D1

Documentation forms i Plastic sheeting 1
Portable ratemeter Tarps and poles

Scaler/ratemeter Trash bags 1
‘1" Nal gamma probe Trash cans

2" Nal gamma probe Masking tape

ZnS alpha probe Duct tape 1
GM pancake probe Paper towels 1
Tungsten-shielded GM probe Face mask 1
Micro R meter Face mask sanitizer

Ion chamber Step ladders

Alert monitor 1 Distilled water

Pocket dosimeter Deionized water 1
Dosimeter charger

Radiation warning tape

Radiation decon supplies

Spare batteries (type:
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ATTACHMENT 1
EQUIPMENT/SUPPLIES CHECKLIST
SAMPLING EQUIPMENT MISCELLANEOUS (Cont.)
8-oz. bottles TBD || Gatorade or equivalent TBD
Half-gallon bottles TBD || Tables
VOA botles TBD [ Chairs °
String | Weather radio
Hand bailers 5 H Two-way radios 4
Thieving rods with bulbs 3 ﬂBinocula:s
Spoons 6 Megaphone
Knives 2 Coollng vest
Filters 24
Bottie labels TBD
|
|
a SHIPPING EQUIPMENT
H Coolers TBD
MISCELLANEOUS Paint cans with lids, 7 clips cach
Pump (hand) 1 vermiculite
Surveyor's tape H Shipping labels TBD
100’ Fiberglass tape DOT labels: |
300’ Nylon rope i up" TBD Yy
Nylon string |_"Danger TBD
Surveying flags TBD }| “Inside Container Complies ... TBD
Camera 1 || Hazard Growp
Film 1__|| strapping tape TBD
Bung wrench 1 ies TBD
Soil auger 1 | custody seals TBD
Pick Chain-of-custody forms TBD
Shovel Federal Express forms TBD
Catalytic heater Clear packing tape 4
Propane gas Permanent markers 6
Banner tape 1 '
Sm'vey‘ing; meter stick
Chaining pins and ring
| Logbooks (large, small) 8
Regquired MSDSs ﬂ
Intrinsically safe flashlight 1|
Potable water
~
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Page 1.0of 3
COLD STRESS PREVENTION AND TREATMENT

Cold temperatures are potentially hazardous, especially when work is conducted without appropriate
precautions. The following sections describe cold stress prevention and the recognition and treatment
of cold stress emergencies.

Preventing Emergencies Due to Cold Stress

When working in situations where the ambient temperature is low, especially if low temperatures are
accompanied by windy conditions, personnel should use the following cold-stress prevention
measures:

e Wear warm, dry, loose-fitting clothing that is preferably worn irn layers.
Outer clothing should be waterproof and windproof. Inner clothing should
be capable of retaining warmth even when it is wet (e.g., wool or polyprop-
ylene) or have wicking capabilities (to draw moisture and perspiration away
from the skin).

o Wear lined and insulated footwear and warm gloves or mittens.

¢  Alternately remove and don clothing layers as necessary to regulate body
temperature and reduce excess perspiration.

¢ Drink warm fluids as often as desired.

e Take frequent breaks to provide for cold stress monitoring.
Cold Stress Emergencies
Hypothermia. Exposure to cold can cause the body’s internal temperature to drop to a dangerously
low level. Hypothermia occurs when a person’s body loses heat faster than it can be produced. The
body’s normal deep-body temperature is approximately 98.6 degrees Fahrenheit. If body temperature
drops to 95 degrees Fahrenheit, uncontrollable shivering may occur. If cooling continues, these other
SyImptoms may OCCur:

®  Vague, slow, slurred speech;

e Forgetfulness, memory lapses;

o Inability to use hands;

¢ Frequent stumbling;

e Drowsiness;

e  Exhaustion, collapse;

¢  Unconsciousness; and

¢ Death.
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Hypothermia impairs the judgment of the victim. Hypothermia is possible even in temperatures
above freezing and can be prevented by remaining warm and dry and avoiding overexposure to the
cold.

If a person shows symptoms of hypothermia, perform the following:
e Remove the victim from exposure to wet and cold weather.
e Remove wet clothing.
e If the victim is only mildly affected, provide warm drinks and dry clothing.

e If the victim is more seriously affected (clumsy, confused, unable to shiver),
begin safe-warming procedures such as hugging, wrapping in dry blankets,
and the use of warm objects such as hot water bottles or heat packs, and
arrange for evacuation. Do not give the victim warm drinks until he or she
exhibits a clear level of consciousness and appears to be warming up.

Frostbite. Frostbite occurs when body tissue freezes. Severe frostbite can lead to reduced v
circulation and the possible need for amputation. To prevent frostbite, maintain good circulation and
keep extremities warm and dry. In extreme cold, it is important to prevent heat loss from as many
areas of the body as possible. Exposed limbs and the head are major areas of heat loss.

Tall, thin people; those in poor physical condition; people with chronic diseases; heavy smokers;
children; the elderly; and those who have been drinking alcohol are more susceptible to frostbite than
other people due to poor circulation, poor production of body heat, or both.

There may be no pain or numbness experienced with gradual freezing of body tissues. While in the
cold, it is important to test extremities for sensation and ensure that clothing is loose-fitting and
warm. Exposed parts of the body should be inspected routinely. Just before freezing, skin becomes
bright red. As freezing continues, small white patches will appear and the skin will become less
elastic, often remaining pitted after it is touched or squeezed.

Serious freezing is most common in the feet because people are less aware of them, circulation and
sensation are poorer, and warm footwear is difficult to obtain. Hands are usually the next to freeze.
Exposed parts of the head will freeze less rapidly because they are conditioned to exposure and have a
better blood supply.

In very cold weather, avoid touching cold metal with bare body parts. In the event that this happens,
release the skin gently using heat, warm water, or urine. Avoid handling gasoline, kerosene, or
similar liquids which, when handled in cold weather, can cause immediate frostbite.

If a person shows symptoms of frostbite, consult a medical professional, if possible, and perform the
following:

¢ Initiate rewarming only if subsequent refreezing is not a possibility (thawing

and refreezing should always be avoided because this is very injurious to
tissue). Rewarm body parts in water that is approximately 100 to 105
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degrees Fahrenheit. Do not try to thaw the body parts using cold water,
snow, or intense heat from fires or stoves. The whole body may be im-
mersed in warm water if necessary.

e If a large portion of an extremity is frozen when rewarming is initiated, the
deep body temperature may drop as cooled blood begins to circulate through-
out the body. Provide warm liquids to alleviate this situation.

e Move the afflicted part gently and voluntarily during rewarming.

e Use pain medication if it is available. Rewarming can be acutely painful.
After thawing is completed, a deep pain may persist for several days,
depending on the severity of the frostbite. Pain may be a good sign as it
indicates that nerve function is present.

e A dull purple color, swelling, or blisters indicate serious injury and the need
for medical attention. Consult a2 medical professional.
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1. Introduction

This document is meant to be used in conjunction with Ecology and Environment, Inc.,
(E & E) standard operating procedures (SOPs) for field operations and hazardous waste site
operations, and incorporates by reference all safety precautions required therein. It specifically
addresses the functions and responsibilities of personnel working on or around drilling opera-
tions.

E & E personnel are frequently required to oversee a subcontractor's work in the field
using drill rigs to take soil and rock samples, and install piezometers and monitoring wells. This
document discusses the supervision of subcontract drillers by E & E.

2. Responsibilities and Authority of
Subcontract Driller

The subcontract driller has authority to direct its personnel within the area while drilling
operations are in progress. Access to the hazardous area around the auger and borehole is
restricted by a "super exclusion zone" delineated by a 4-foot by 8-foot sheet of plywood centered
over the borehole before drilling. A large hole cut in the plywood allows penetration of the
augers. No E & E personnel are allowed in this "super exclusion zone" at any time while drilling
is underway.

Housekeeping around the rig is the responsibility of the driller, but all team members
should, when necessary, participate in this effort.

2.1 Responsibility and Authority of E & E Personnel

E & E personnel working at a drilling site must act as support to the subcontract drilling
team by providing any necessary support functions; however, it is important that E & E personnel
are careful not to interfere with the drilling process. Personnel are restricted from approaching
the "super exclusion zone" while drilling is underway. If an E & E crew member recognizes an
unsafe condition in the work area or on the rig, he should bring it to the attention of the site
safety officer (SSO) and team leader if it is not resolved in a timely manner by the subcontractor
driller. If conditions are still deemed to be hazardous, team members have the option of
contacting their regional safety coordinator (RSC) or Corporate Health and Safety Group in
Buffalo.

It is the responsibility of all E & E personnel to have with them on site their issued
nondisposable gear, including hard hat, face shield, respirator, steel-toed boots, eyepiece inserts,
safety glasses, and appropriate outerwear for the expected weather. It is the E & E employee's
responsibility to ensure that all of his/her equipment is in proper working order.
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All personnel should be aware of emergency facilities, egress routes, and special medical
conditions of their team members. As with all E & E fieldwork, the buddy system is to be
enforced.

3. Training Requirements for Site Personnel

3.1 E & E Site Safety Officer

In addition to basic health and safety training, annual health and safety refresher training,
first aid, cardiopulmonary resuscitation (CPR), and necessary training in field monitoring of
personnel, an SSO should have previous experience as a team member on field drilling projects
in order to have a working knowledge of the drill rig and the extreme hazards that can occur with
its operation. Where monitoring instrumentation is to be used, the SSO must be properly trained
prior to fieldwork. The SSO must have an understanding of the hazards of heat and cold stress,
their associated symptoms, and proper work modifications to protect field staff from potential

injury.
3.2 Other E & E Personnel

ANl E & E personnel present on site shall have taken the basic 40-hour health and safety
course and annual 8-hour refresher training course. Field personnel also must meet medical and
respiratory fitness test requirements established by E & E and Occupational Safety and Health
Agency (OSHA). '

3.3 Subcontract Driller and Other Subcontract Drilling Personnel

Subcontract drillers and their support personnel on site must, at a minimum, have passed basic
40-hour health and safety training as prescribed by OSHA 29 Code of Federal Regulations
(CFR)1910.120. They shall be medically approved and trained to use the level(s) of respiratory
protection required on site. Certification of training by the subcontractor shall be required as a
deliverable included in E & E's contractual documentation. This training shall be verbally verified and
logged on site by the SSO or team leader before starting work.

4. Supervision of Subcontract Drillers

4.1 Responsibilities and Authority of Site Safety Officer

The responsibilities of the SSO at a drilling site where subcontracted drillers are used
include the following: rig inspections, personnel monitoring, and personnel protection.
A rig inspection should begin by verifying the following:
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» The mast must be located at least 25 feet from any overhead or under-
ground utility lines;

» The location and operation of operational and unencumbered kill switches
must be reiterated to all site personnel;

« Outriggers, stabilizers, or jacks are in place, and the rig is level;

» A geophysical survey (e.g., electromagnetic or ground-penetrating radar)
or a reliable site history must be obtained to verify the absence of under-
ground utilities, buried obstacles, tanks, and drums;

e A first aid kit and filled eyewash bottle must be readily available;

» A fire extinguisher should be charged to the proper pressure and placed at
the rear of the rig during drilling;

» The condition of ropes, chains, and cables must be checked;
e A lifeline or safety belt must be available if mast climbing is necessary;

e The Site Safety Plan (SSP) must be posted with emergency phbne list and
map of hospital route; and

e A "super exclusion zone" must be established around the borehole, using
traffic cones or a 4-foot by 8-foot sheet of plywood. This defined area
will be entered during active drilling only by the subcontract driller and
his helper(s), except in emergency situations.

If, upon review, the SSO deems that any material item noted above requires replacement
or repair, the SSO must make necessary the arrangements for that repair or replacement, and later
verify that repair or replacement is sufficient before actual drilling begins. Similarly, if the
conditions listed above are not met, the SSO must request that they be met to his satisfaction
before allowing drilling to proceed. Working together, the SSO and the subcontract driller
should verify that the rig has been checked against the operator's checklist.

The SSO's monitoring duties include calibration and setup of the appropriate monitoring
devices, as specified in the SSP. At a minimum, this generally includes an O4/explosimeter and
real-time organic-vapor monitoring capabilities (e.g., HNU, organic vapor analyzer [OVA]).
Noise and heat-stress monitoring are employed where appropriate. If the SSO believes additional
monitoring devices beyond the directive of the SSP should be employed (e.g., Rad Mini, Mini
Ram), it is his/her responsibility to obtain this equipment from the nearest E & E office through
the cooperation of the RSC or the Corporate Health and Safety Group. The SSO is also
responsible for ensuring that a trained operator for this additional equipment is on site.
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It is the responsibility of the SSO to ensure that all safety equipment is in good working
order. Day-to-day operations, as well as calibration data, must be recorded in the equipment log
or SSO log. Adequate supplies such as breathing air, drinking liquids, and calibration gas must
be maintained.

E & E personnel are forbidden from entering the "super exclusion zone" around the
borehole while drilling is underway. The SSO must not attempt to take air readings in or around
the auger while it is in use, or from cutting samples while the auger is in motion. If possible, an
O,/explosimeter should be set up for unmanned (alarmed) operations at the rig, using an
extension hose to continuously draw samples from the borehole area during drilling operations.

The SSO has ultimate authority over the subcontractor with regard to whether work
practices meet the requirements of the SSP. Shutdown of work or restriction of personnel are
options available to the SSO. The SSO should hold informal site safety briefings at the start of
both fieldwork and daily work shifts throughout the course of the project. Although E & E
contractually requires subcontractors to provide properly trained and outfitted staff, the SSO
should verify verbally at the start-up meeting that the field staff has necessary respiratory
approval and OSHA-mandated training, especially at hazardous waste sites. Site safety briefing
topics, as well as the names of attendees, will be recorded in the site safety log.

If the SSO has reason to believe that either E & E or subcontractor personnel are under
the influence of alcohol or drugs, or are otherwise ill before or during work on site, he or she
should consider restricting those team members from site work. Personnel who are to perform
work that requires Level C protection must be clean-shaven or they may be restricted at the
discretion of the SSO.

The following is a list of basic topics to be discussed at site safety meetings:

e Personnel responsibilities;

¢ Planned investigation and presumed potential hazards;

e Levels of protection, monitoring plan, and equipment;

o Emergency scenario plans, including use of kill switches;

e Location and operation of kill switches, fire extinguisher, and first aid
kits;

e Heat and cold stress hazards;
* "Super exclusion zone" around borehole; and

e Warnings to subcontractors about hazards of climbing the mast without
proper safety equipment.

Because heat stress is a constant threat during warm weather, the SSO is responsible for
determining whether conditions are unsuitable for work. If site conditions require the assistance

4
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of work modifications, cooling vests, and other cooling means, the SSO may decide that work
should not continue. The need for worker monitoring through blood pressure and oral tempera-
ture checks will be determined by the SSO with assistance from the RSC and Corporate Health
and Safety Group staff, if necessary.

The SSO will be responsible for shutting down the drilling operation if electrical storms
occur in the site area. :

No refueling operations will be performed until rig engines are shut down. Motor fuels
should be stored and dispensed from spring-loaded, OSHA/Factory Mutual-approved metal or
polyethylene gas cans.

The SSO should ensure and document that no boreholes are left open or unfilled after
drilling equipment is moved. In instances where a hole must be left open and unattended,
suitable barricades or the equivalent will be staged around the hole to prevent personnel and
equipment from falling in.

4.2 Responsibilities and Authority of Other E & E Personnel

All E & E personnel on site are required to follow the terms of the SSP and the direction
of the SSO. Because the SSO cannot be in all places at all times, the crew should observe the
subcontractors and condition of their equipment at all times, and report immediately to the team
leader and SSO any safety-related issues that are unresolved. Included are such details as
dressout, site functions, and decontamination. It is important that the SSO.be involved so that
proper log entries can be made.

It is a policy of E & E not to provide safety equipment or monitoring instrumentation to
subcontractors. Some projects, however, may be arranged in such a manner that allows E & E
personnel and subcontractors to share the same expendable supplies.

E & E personnel are forbidden from approaching augers during drilling. Activities at the
borehole, such as sampling, require that the operation of equipment be stopped.

5. Drilling Hazards

5.1 General Drilling Hazards

Drilling operations present numerous health and safety hazards to site personnel,
subcontractor drillers, and members of the public who may approach the rigs. Drilling hazards
that apply to all drilling methods and possible control methods include:

 Slip/trip/fall hazards;

» Ergonomic hazards;

» Moving objects;
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¢ Unguarded points of operation;
* Heat/cold stress;
* Noise;
¢ Buried or overhead utilities;
¢ Radiological hazards;
+ Lightning;
¢ Chemical hazards; and
« Biological hazards. |
5.2 Physical Hazards (Slip/Trip/Fall Hazards)

Personnel may be injured if they trip over tools or objects, walk on uneven terrain, fall
from heights or into holes, or slip on surfaces.

Controls

< Store all tools and supplies away from the super exclusion zone;

» Personnel should use caution when walking on uneven surfaces so that
they do not lose their balance;

» Subcontractor drillers must wear a lifeline or safety belt if mast climbing
is necessary;

¢ Boreholes should be barricaded or marked with flags when drilling has
been completed to prevent personnel from stepping in the hole; and

» Soil or sand should be applied to wet or slippery surfaces.

5.3 Ergonomic Hazards

Muscle strains, sprains, and injuries can occur when personnel use improper lifting
methods, lift objects that are too heavy, improperly reach for objects, or work in awkward
positions.
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Controls

« Lift with the back as straight as possible, bend the knees, and keep the
object close to the body;

« Use two people to move heavy objects such as augers;
* Avoid excessive stretching of the arms when picking up objects; and
¢ Avoid sudden twisting of the back or working in awkward positions.

5.4 Moving Objects

Site personnel may be injured if they are struck by debris from the borehole or by drilling
machinery or components.

Controls

e Wear the appropriate personal protective equipment such as safety boots,
safety glasses, and a hard hat; and

« Adequate inspection and maintenance of the drill rig will reduce the
likelihood of worn equipment or parts falling and causing accidents.

5.5 Unguarded Points of Operation

The spinning auger on a drill rig or the V-belt drive on a motor are unguarded points of
operation that can pull site personnel into the machinery and cause serious injuries.

Controls

e Mechanical guards cannot be placed around the spinning auger on a drill
rig. Site personnel must stay away from the spinning auger and avoid
wearing loose clothing that could get caught in the auger; and

¢ Mechanical guards must be placed over V-belt drives.

5.6 Heat/Cold Stress

Drilling is a strenuous job, and heat stress is a major hazard in hot, humid environments,
especially when personnel are wearing protective equipment such as coveralls, gloves, boots, and
respirators. Cold injury can occur at low temperatures and when the wind-chill factor is low.
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Heat Stress

Controls

* Recognize the signs and symptoms of heat stress;

* Monitor workers who are wearing protective clothing; and

e Provide fluid replacement and schedule rest periods in cool locations.
Cold Stress
Controls

e Recognize the signs and symptoms of cold stress;

e Personnel must wear appropriate clothing during cold weather; and

e A warm rest location and fluid replacement should be provided.

5.7 Noise

Excessive noise can cause hearing damage, distract workers, and interfere with commu-
nications.

Controls

» In excessive noise areas, wear the hearing protection recommended by the
SSO.

5.8 Buried or Overhead Utilities

Contact of drilling tools with electric, gas, steam, process, or other utility lines can result
in fires, explosions, electric shock hazards, burns, etc.

Controls

e The boom on the drill rig must be kept at least 25 feet from overhead and
buried utilities;

e After buried utilities have been located using an appropriate geophysical
survey, the line locations should be marked with flags. Maps of under-
ground utilities should also be checked, if available, to verify locations;
and
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* Drilling operations should proceed slowly in areas near buried utilities, as
the actual utility location may not exactly correspond to the area identified
by a flag or as illustrated on a map.

5.9 Radiological Hazards
5.9.1 Nonionizing Radiation

Nonionizing radiation is radiation that emits photon energy that is not sufficient to
produce ionization in biological systems. Radio frequencies (including radar and microwave),
infrared, visible light, and ultraviolet regions of the electromagnetic spectrum are considered to
be nonionizing. Ultraviolet radiation from the sun is usually the major nonionizing radiation
hazard present during drilling operations. Ultraviolet radiation can damage the skin and eyes.
Potential effects include, but are not limited to, sunburn, skin cancer, photosensitization, and
cataracts.

Controls

e Wear sunscreen on all exposed skin areas; and

o Wear safety glasses that block ultraviolet radiation (or sunglasses worn
over safety glasses). )

5.9.2 lonizing Radiation Hazards

Ionizing radiation is electromagnetic or particulate radiation with sufficient energy to
ionize atoms. Ionizing radiation may be present on some drilling sites and includes:

e Electromagnetic radiation
- Gamma rays
- X-rays
e Particulate radiation
- Alpha
- Beta

- Neutrons
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Controls

Site personnel can minimize their exposure to external radiation hazards by:

e Limiting exposure time;

¢ Increasing the distance from the radiation source; and

e Shielding the radiation source.

Some radiation sources can enter the body through inhalation, ingestion, and/or skin
contact. Exposure can be controlled through the wearing of personal protective equipment and
thorough washing of skin surfaces with soap and water.

5.10 Lightning Hazard

The elevated mast on a drill rig is a potential target of lightning.

Controls

e The SSO will halt drilling operations when electrical storms approach the
drilling location. g

5.11 Chemical Hazards
Chemical contaminants may be present in the form of gases, vapors, aerosols, fumes,

liquids, or solids. Site personnel may be exposed to these contaminants through one or more of
the following pathways: inhalation, ingestion, skin, and/or eye contact.

Controls

» Become familiar with the specific drilling operation being used to identify
and avoid chemical discharge locations;

e Wear appropriate personal protective equipment;
¢ Practice contamination avoidance; and

¢ Stay upwind during grout mixing (silica inhalation hazard).

10
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5.12 Biological Hazards

Biological hazards that may be present during drilling operations include poisonous
plants, animals, and insects, and infectious agents.

Controls

» Wear insect repellant at sites where biting insects are prevalent;

* Learn to identify poisonous plants that cause dermatitis, such as poison
ivy and poison oak;

e Wear impervious personal protective clothing (e.g., saranex coveralls,
latex booties, nitrile surgical gloves) if work must be conducted in areas
where site personnel will contact poisonous plants; and

¢ Avoid potential animal nesting areas and animal carcasses.

6. Drilling Methods and Hazards

6.1 Solid Flight and Bucket Augers

Solid-flight augers (also referred to as solid-stem augers, continuous flight augers, and
disk augers) use solid-stem auger sections, with the flighting (curved corkscrew-like blades)
connected end-to-end to the cutting head (see Figure 1). Soil cuttings are moved upward to the
ground surface by the flighting as the auger penetrates into the soil. Samples are typically
collected by removing an auger section, attaching a split-spoon or thin-wall sampler to the end of
a drill rod, and placing this arrangement into the borehole. Split-spoon samples are collected by
using a hammer connected to the drill rod and split-spoon. The hammer is operated by wrapping
sections of rope around a rotating cathead hoist (a wide metal cylinder). A disk auger is similar
to a solid-flight auger except that it is larger in diameter and the flighting goes around the stem
once. Bucket augers have a cutting edge on the bottom. Once the bucket auger fills with soil
cuttings, it is brought to the surface to be emptied. Figure 1 shows various types of bucket
augers.

Auger drill methods are used in unconsolidated material for sampling subsurface media,
installing groundwater monitoring wells, and identifying depth to bedrock.

6.2 Hollow-Stem Auger

A drill rig rotates a hollow-stem auger (see Figure 2) and moves it vertically into the soil.
The hollow stem allows use of continuous or intermittent soil sampling techniques. Once the
required depth has been reached, screens and casing for monitoring wells can be placed in the

11
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hollow-stem gravel pack and grout is added as the auger is pulled out of the borehole. Hollow-
stem auger drilling is a common method of monitoring well installation.

6.2.1 Auger Drilling Hazards
- Physical Hazards

Spinning Auger. The spinning auger is not equipped with a metal guard; therefore, it is
imperative that personnel use extreme caution when working near spinning augers, as contact
with the auger can cause personnel to be pulled into the auger and crushed between the auger and
the drill rig. Only approved drillers will remain in proximity to the borehole during drilling, and
an approximate 4- by 8-foot "super exclusion area” will be established around the moving auger
at all times. The "super exclusion zone” may be established by placing a 4- by 8-foot sheet of
plywood over the borehole, or by placing flagging or traffic cones around a 4- by 8-foot
perimeter. No personnel, except the driller and the driller's helper, will enter this zone during
drilling. The SSO will issue warnings to those personnel not authorized to enter this zone.

Overhead Equipment. If wire line core sampling is conducted, drill steel and sampling

gear will be lifted overhead. Site personnel must conduct the necessary equipment inspections to
ensure it is in good condition prior to the start of drilling operations. In addition, drillers must
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make sure that proper hoisting procedures are used to reduce the likelihood of dropping drill steel
or sampling gear.

Drill Rig Lurching. The drill rig has a tendency to lurch and shake when the auger
comes into contact with harder materials. This is especially true when hollow-stem auger drilling
methods are utilized. The rig can also lurch seriously in hearing sands. Site personnel should be
aware of possible drill rig movement and move away from the rig if lurching or shaking occurs.

Noise. If split-spoon sampling is conducted, a hammer is used to drive the spoon into the
soil. The hammer generates a loud noise when it contacts a metal surface. Site personnel are
required to wear appropriate hearing protection during hammering operations.

6.3 Open-Hole Rotary Methods

A direct mud rotary drilling system (also direct [liquid] rotary, hydraulic rotary, or
reverse [circulation] rotary) is shown in Figure 3. Drilling fluid (mud) is pumped through drill
rods to a bit. The mud flows back to the surface through the space between the drill rods and the
borehole and is discharged at the surface through a pipe into a tank, tub, pond, or pit. After the
cuttings settle, a pump recirculates the liquid back through the drill rods. The mud serves to:

¢ Cool and lubricate the bit;
¢ Stabilize the borehole well; and
o Prevent the inflow of fluids from formations.

A shale shaker can collect a sample from the circulated fluid by placing it in the
discharge flow before the settling pit. In addition, the drilling fluid flow can be shut off and
split-spoon, thin-wall, or consolidated-core samplers can be used to collect a sample by inserting
a sampler through the drill rods. Reverse circulation rotary drilling is a variation of mud rotary
drilling in that the mud flows from the mud pit down the borehole outside the drill rods, passes
up through the bit carrying cuttings into the drill rods, and is then discharged into the mud pit.
The equipment used is similar to the direct mud rotary method, except most of the equipment is
larger.

Equipment Breaks. A break in support equipment for drill steel could cause equipment

to fall and injure site personnel. Equipment inspection is required to ensure it is in good
condition prior to the start of drilling operations.

14
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Figure 3 Open-Hole Rotary Method

Slippery Conditions. Because the use of drilling mud will create slippery conditions
around the drill rig and support area, mud should be contained to the immediate work area.
Slippery spots should be dried with sand/dirt to reduce slipping hazards. Gloves should be
changed when they become coated with mud.

6.4 Direct Air Rotary with Rotary Bit/Downhole Hammer

Also called an air rotary with roller-cone (tri-cone) bit, down-the-hole hammer, or air
percussion rotary, the rig setup for air rotary with a tri-cone or roller-cone bit is similar to direct
mud rotary (see Figure 3), except the method uses air instead of water and drilling mud. The
main components of a drill string using a tri-cone bit are illustrated in Figure 4. Compressed air
is forced down through the drill rods to cool the bit, and cuttings are carried up the open hole to
the surface. A cyclone slows down the air velocity, forcing the cuttings into the container. A
roller-cone drill bit is used for hard-to-soft consolidated rock and unconsolidated formations.
When a downhole hammer is utilized, it replaces the roller-cone bit (see Figure 4). The hammer
produces a pounding action as it rotates. Other features are similar to the rotary bit, except small
amounts of surfactant and water are used for dust and bit temperature control.

15
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Figure 4 Direct Air Rotary

Physical Hazards

Noise. Excessive noise is generated from the use of air compressors, casing drivers, and
. downhole hammers. Site personnel are required to wear hearing protection during drilling
operations.

Cuttings and Water. Cuttings and water blown from the hole can strike and injure site
personnel. Site personnel must stay away from this discharge location and wear appropriate
personal protective equipment.

Overhead Equipment. If wire line core sampling is conducted, drill steel and sampling
gear will be lifted overhead. Site personnel must conduct the necessary equipment inspections to
ensure it is in good condition prior to the start of drilling operations. In addition, drillers must
make sure that proper hoisting procedures are followed to reduce the likelihood of falling drill
steel or sampling gear.
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6.5 Cable Tool

A cable tool drill rig operates by repeatedly lifting and dropping tools attached to a cable
into a borehole. Figure 6-5 shows the components of a cable tool rig. This drilling method
crushes rock and a spudding beam mixes the crushed particles with water. The water and debris
is removed by a bailer or pump. In unconsolidated formations, a casing is driven into the ground.
In consolidated formations, drilling is conducted without the use of a casing.

—
D

Figure_g Cable Tool Drill Rig

Physical Hazards

Noise. The spudding beam generates excessive noise. All personnel must wear
appropriate hearing protection during drilling operations.

Rig Movement. The drill rig tends to lurch as the drill string is raised and lowered. Site
personnel must maintain an adequate distance from the rig during drilling operations.

Overhead Equipment. Drill string and bailers are hoisted during drilling operations and
present an overhead hazard to site personnel if a tool falls from a height.

17
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6.6 Casing Advancement: Rotary Drill-Through Methods

6.6.1 Drill-Through Casing Driver and Dual Rotary Method

Casing driver advancement (also referred to as air (mud) rotary drill or downhole
hammer with casing drivers, air rotary casing hammer, and air drilling with casing hammer)
involves a driver that moves the casing as drilling occurs (see Figure 6) during the use of
conventional direct air (mud) or downhole hammer equipment. Drill cuttings move upward in
the space between the drill pipe and the casing. The diameter of the casing is slightly larger than

the bit so it can be easily removed.
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Figure 6 Casings

In dual rotary advancement, the casing is moved by using a rotating steel casing provided
with a carbide-studded drive shoe. The carbide ring cuts through the overburden material.
Rotary drilling (usually air) takes place at the same time using a downhole hammer or tri-cone

bit. Drilling can be conducted either inside or ahead of the casing.
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This type of drilling is used to install monitoring wells in unconsolidated formations,
where loss of circulation of drilling fluids is a problem, and/or where prevention of cross-

contamination of aquifers is important.

6.6.2 Reverse Circulation (Rotary, Percussion Hammer, and Hydraulic

Percussion)

The reverse-circulation rotary drilling method can utilize air rotary with a downhole
hammer or bit or mud rotary. Two or three casings can be used.

Reverse circulation dual-wall rotary. This method is similar to downhole hammers
with a casing driver or air rotary-cone bit, except air is moved down the space between the casing
and the drill pipe to the bit, and soil cuttings are pushed to the surface through the drill pipe (see

Figure 7).
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Figure 7 Reverse Circulation Rotary Method
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Reverse circulation dual-wall percussion hammer. The percussion hammer operates
in a similar manner of reverse circulation as the dual-wall rotary method, except the drive
method is different. Either two or three casings are used. Compressed air is moved into the
space between the outer and inner pipes, and soil cuttings are discharged from the inner pipe to a
cyclone. A percussion hammer on the most of the drill rig strikes an anvil on the top of the drive
assembly. Two or three casings are driven, and the bit does not rotate.

Hydraulic percussion. This method is similar to the jet-percussion method, except a
check valve is located between the bit and the lower part of the drill pipe. Water fills the space
between the drill rods and well casing and the drill rods are lifted and dropped. A reciprocating
motion moves the water and drill cuttings to the surface where they enter a tank. Water is
returned to the hole from the tank. Casing is driven as drilling proceeds.

Physical Hazards—Reverse Circulation Dual-Wall Rotary

Noise. Excessive noise is generated from the use of air compressors, casing drivers, and
downhole hammers. Site personnel are required to wear hearing protection during drilling
operations. '

Cuttings. Cuttings and debris discharged from the hole can strike and injure site dt
personnel. Site personnel must stay away from the discharge point and wear appropriate personal
protective equipment.

Overhead Equipment. If wire line core sampling is conducted, drill steel and sampling
gear will be lifted overhead. Site personnel must conduct the necessary equipment inspections to
ensure it is good condition prior to the start of drilling operations. In addition, drillers must make
sure that proper hoisting procedures are followed to reduce the likelihood of dropping drill steel
or sampling gear.

Physical Hazards—Hydraulic Percussion
Slips/Falls. Site personnel can slip on wet ground around the drill rig or fall into the

water tank. Site personnel must keep the drilling location clear of debris and contain spillage
prior to and during drilling operation.
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This Quality Assurance Project Plan (QAPjP) is an addendum to the expanded site
investigation (ESI) planning documents prepared for the ESI (E & E 1997). The labora-
tory for this project will be Ecology and Environment, Inc.’s (E & E) Analytical Services
Center (ASC) or a qualified subcontractor. United States Army Corps of Engineers
(USACE) and New York State Department of Health (NYSDOH) currently approve the
ASC for all methods listed below. Quality assurance (QA) procedures at the ASC are
implemented in accordance with the current version of the Laboratory Quality Assurance
Manual (QAM), Revision 4, January 2002. All project-specific QA procedures will be
implemented in accordance with the ESI QAPjP (E & E 1997). Any modifications to
existing ESI QAPjP forms, tables, or figures that do not change the underlying technical
content of QA procedure are not included in this addendum. All other modifications

relative to the completion of the QA procedures for this project are described as follows.

ESI QAPP Section | Modifications Description

1 - Introduction New sampling [See 2002 ESI Field Sampling Plan Addendum

2 - Project Description (E & E 2002)

3 - Project Organiza- |New staff The Delivery Order Manager for this project

tion will be Thomas Ferraro. The Field Team
Leader for this phase will be Robert Meyers or
Gene Florentino. The project chemist will be
Marcia Meredith Galloway.

4 - Data Use and QA |Analysis of Groundwater screening samples will be ana-

Objectives for groundwater lyzed at the ASC with a 24-hour turnaround.

Measurement Data screening sam-

ples

5 - Sampling New reference |Sample holding times and preservatives are

Procedures listed on Table 4-1 of the FSP. The table lists
NYSDEC holding times. NYSDEC holding
times are calculated based on verified time of
sample receipt (VTSR), not date of collection.
This is reflected in Table 4-1. Previous tables
used NYSDEC holdings times, but did not
specify VT'SR. All sampling procedures are
listed in the FSP.

6 - Sample Chain-of- |New form A new Chain-of-Custody (COC) form is used

Custody, Packing, and byE & E.

Transportation

7 - Analytical Updated See table below.

Procedures methods

02:001002_UK10_02_01-B0930 B-5
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ESI QAPP Section

Modifications

Description

8 - Calibration
Procedures

New reference
and method
changes

Calibration of laboratory equipment will fol-
low current method or manufacturer require-
ments as specified in E & E Standard Operat-
ing Procedures (SOPs).

9 - Data Reporting,
Evaluation, and
Reduction

New computer
system

The ASC will use a recently installed labora-
tory information management system (LIMS),
a Microsoft Access program, for all data proc-
essing and reporting. Data packages consistent
with the EPA Contract Laboratory Program
(CLP) are not required for this project.

10 - Internal QC

New laboratory

All split samples will be shipped to U.S. Army

Checks for Field and |designation for [Engineer Research and Development Center

Laboratory Operations |split samples Quality Assurance Laboratory.

11 - Performance and |Field audit Field oversight will be done as part of the con-

System Audits |current supplemental investigation conducted
by E & E.

12 - Preventive None

Maintenance

13- Data Assessment |None

Procedures

14 - Corrective Action [New form New corrective action form is used at the ASC.

15 - Quality Assurance
Reports

No CLP

No CLP data packages are anticipated for this
project.

Internal QC Procedures
and Acceptance Crite-
ria

Appendix C-A - New staff New biographies are provided in Attachment

Resumes of Key B-1 to this QAPP addendum.

Personnel

Appendix C-B - E &E |New plan Laboratory Quality Assurance Manual, Revi-

ASC Master QA Plan sion 4, January 2002. A copy of the manual is
provided in Attachment B-2.

Appendix C-K - New methods  |All analytical procedures will be implemented

in accordance with current versions of SOPs,
as approved by USACE. Calibration proce-
dures will follow the most current methods as
reflected in the SOPs. Project-specific correc-
tive actions listed in Appendix K of the Law
QAPP remain applicable to this project, but the
criteria are based on the current method. For
metals analysis of solids by Method 6010B, the
Law QAPP requires analysis of a solid sample
as the Laboratory Control Sample (LCS). For
this project, the ASC will use a water LCS for
soils as required under their current USACE

approval.
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ES|I QAPP Section

Modifications

Description

Appendix C-L - List of
Analytes of Interest
and Detection Limits

New detection
limits

Attachment B-4 contains updated lists of
analytes of interest and detection limits for the
analytical methods listed below. (Note: The
updated tables were reprinted directly from

E & E’s LIMS and do not directly reference
tables in the existing SI QAPjP. )

Appendix C-M -
Control limits for
Analytical Methods

New limits

Attachment B-5 contains updated control lim-
its for the analytical methods listed below.
(See note above.)

Samples planned for this project are to be analyzed according to the following

methods as outlined on the table below:

e SW - Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, 3rd ed., 1986, Volumes 1A, 1B, 1C and Volume 2 (includes
all promulgated updates), U.S. Environmental Protection Agency, Of-
fice of Solid Waste and Emergency Response.

Test Name Matrix Method Number
Target Compound List (TCL) Volatile Organic |Water SWS5030B/8260B Low
Compounds (VOCs) level purge
Soil SW5030B Modified
/8260B
TCL Semivolatile Organic Compounds Water SW3510C/8270C
(SVOCs) Soil/Swipe |SW3550B/8270C
TCL Pesticides Water SW3510C/8081A
Soil SW3550B/8081A
TCL Polychlorinated Biphenyls (PCBs) Water SW3510C/8082
Soil/Swipe  |SW3550B/8082
Target Analyte List (TAL) Metals by ICP Water SW3010A/6010B
Soil SW3050B/6010B
Soil/Swipe  |SW3050B/6010B
Mercury Water SW7470A
Soil/Swipe  |[SW7471A
Total Recoverable Petroleum Hydrocarbons  |Swipe EPA 418.1 Modified
Sediment EPA 418.1 Modified
Toxicity Characteristic Leaching Procedure Wastewater |SW 1311/Method listed
(TCLP) for disposal purposes only above.
02:001002_UK10_02_01-B0930 B-7
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THOMAS E. FERRARO, P.G. Delivery Order Manager

EDUCATION:

M.S., Geology, Oklahoma State University at Stillwater
B.S., Geology, James Madison University
B.S., Earth Science Education, Slippery Rock State College

EXPERIENCE:

A registered Professional Geologist and the manager of E & E’s field support group, Mr.
Ferraro has 19 years’ experience. He specializes in the performance of remedial investigation/
feasibility studies (RI/FSs) and the planning/implementation of remedial action programs.

For Carborundum Corporation in Niagara Falls, New York, Mr. Ferraro managed E & E’s
RV/FS concerning contamination of groundwater in fractured Lockport dolomite bedrock
by volatile organic compounds (VOCs). Responsible for project scheduling, cost control,
and client/agency liaison, he led all technical aspects of the work, including groundwater
modeling and evaluation of data obtained from 30 monitoring wells, interpretation of pump
test data, and assessment of contaminant transport; report preparation; and implementation
of initial remedial measures (tank cleaning and vacuum extraction of soil contaminants).
Mr. Ferraro subsequently assisted Carborundum during the negotiation of the consent order
for remedial action. He managed the phased remediation of the bedrock aquifer and the
innovative use of soil vapor extraction (SVE) to remediate VOC contamination of low-
permeability soil within the unsaturated aquifer. Mr. Ferraro helped develop the SVE design
based on site-specific contaminant characteristics, the extent of contamination, soil characteris-
tics, depth to groundwater, emission control requirements, and site cleanup goals. Low-
permeability surface soil was covered with a temporary liner and injected with air to increase
system effectiveness. The client’s Environmental Properties Manager for the Carborundum
site recommended Mr. Ferraro for his responsive, cost-effective management of this project.

Mr. Ferraro managed the RUFS and remedial action for the Schilling Farm site in Michigan.
To address VOC, PCB, and heavy metal contamination, the RI included installation/sampling
of 24 monitoring wells; a statistical characterization of surface and nearsurface soil by use
of quick-turnaround, in-field soil-gas and inductively coupled argon plasma analyses; surface
geophysical surveys; wetland delineation; and residential well, stream, and sediment sampling.
Mr. Ferraro led the completion of 16 lead-screen auger borings and in-field screening of
gas samples from the shallow aquifer for chlorinated hydrocarbons, demonstrating the
configuration of the downgradient groundwater plume. The results of a 48-hour pumping
test demonstrated the feasibility of groundwater recovery and supported the groundwater
modeling. The FS involved evaluation of remedial alternatives including vapor extraction,

surfactant flushing, and dehalogenation.
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Thomas E. Ferraro, P.G. (Cont.)

SPECIAL EXPERIENCE:
International

Mr. Ferraro is assistant project manager for E & E’s support for the Uzen Qilfield Rehabilitation
Project in Kazakhstan. The World Bank-funded program involves assessment of the extent
of environmental degradation in the country’s largest fully operational oilfield; development
of remedial strategies; and consultation to help USC Uzenmunaigas (the oilfield operator)
strengthen its environmental management capacity, including the capacity to measure/monitor
the environmental effects of field operations.

DOE

For the Idaho National Engineering and Environmental Laboratory, he provided critical reviews
of several remedial programs. He recommended cycling of the technology for the vapor
extraction program and modification of the treatment method for extracted vapor. To determine
the feasibility of a surfactant program, he recommended a risk analysis approach.

For the New York State Energy Research and Development Authority, Mr. Ferraro directed
the RCRA facility investigation (RFI) for six solid waste management units at the Western
New York Nuclear Service Center. He provided QA for E & E’s development of the four-
volume RFI work plan (including the project and data management plan, quality assurance
project plan, health and safety plan, and a community relations plan); drilling and sampling;
and preparation of the RFI report. He also directed the development of the Waste Analysis
Plan for the state-licensed low-level radioactive waste disposal area (SDA) and provided
technical reviews for the SDA groundwater monitoring program.

Additional Waste Sites

For the Kansas City District of the United States Army Corps of Engineers, Mr. Ferraro was
principal in charge of E & E’s preliminary assessment/site inspections for 465 areas of interest
(AOISs) at Griffiss Air Force Base (AFB). He participated in the evaluation of over 400 ACIs
to identify and rank characterization/remediation priorities for areas most likely to be transferred
from DoD to private concerns. For sites selected for confirmation sampling, he provided
overall direction and QA for the geophysical investigations; groundwater sampling and
screening; soil and sediment sampling; and development of a basewide geographic information
system.

Under the Alternative Remedial Contracting Strategy (ARCS) program for EPA Region 3,
Mr. Ferraro was the hydrogeology task leader for the Berks Sand Pit in Pennsylvania. He
planned and managed a supplemental groundwater investigation to further characterize the
extent of VOC contamination in fractured bedrock. The work involved installation/sampling
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Thomas E. Ferraro, P.G. (Cont.)

of 10 well nests and packer production testing for deep wells. Mr. Ferraro also led the data
interpretation, design/siting of recovery wells, and performance of pumping tests to determine
the recovery well capture area. Following the evaluation of the pumping test data, he managed
the installation of additional downgradient monitoring wells to define the distal portion of
the contaminant plume, then managed the installation/pump testing of three additional recovery
wells to remediate that portion of the plume.
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ROBERT A. MEYERS, P.G. Field Team Leader/Project Geologist

EDUCATION:

B.S., Geoscience, State University of New York College at Buffalo

EXPERIENCE:

A registered Professional Geologist with 11 years’ experience at E & E, Mr. Meyers leads
and participates in the planning, geologic logging, drilling, installation, development, and
sampling of groundwater monitoring-well networks; surface water, sediment, and soil
sampling; sample field screening; and electromagnetic conductivity (EM), magnetometer,
ground-penetrating radar, seismic refraction, and resistivity surveys. In support of his field
activities, he conducts site file searches, background literature reviews, interviews, and
aerial photointerpretation. He also monitors contractor activities to ensure
cost-effectiveness, timeliness, and compliance with contract stipulations and applicable
permits/regulations.

in support of E & E’s Phase |l site investigations for the New York State Department of
Environmental Conservation (NYSDEC), Mr. Meyers provided oversight for drilling
operations and monitoring-well installation at several hazardous waste sites in Buffalo,
Niagara-Wheatfield, Evans, Tonawanda, and Piitsford, New York. For the Fedders
Automotive site in Niagara-Wheatfield, he also wrote the Phase Il investigation report.

Under the NYSDEC standby contract, Mr. Meyers led and participated in monitoring-well
installation, sampling, and abandonment activities. He performed both rising- and falling-
head slug tests in new wells using a Hermit 2000 model data logger with pressure
transducers. As project geologist for the preliminary site assessment (PSA) for the
Leastman Landfill, he conducted a site walkover, EM and magnetometer surveys, and a
New York State Department of Health file search; and wrote the PSA report. He also wrote
the geology and hydrogeology sections of the PSA for the Perinton Landfill. As team
geologist for the PSA for Scotia Navy Depot, he was responsible for drilling and monitoring-
well installation, well development, groundwater sampling, and residential well sampling.
Under the same contract, he was field team leader/geologist for the drilling and installation
of monitoring wells and geologic logging at the Roblin Steel site.

For three months, Mr. Meyers was field team leader for E & E’s RCRA facility investigation
(RF1) for the state-licensed disposal area (SDA) at the Western New York Nuclear Service
Center in West Valley. He determined drilling locations; drilled and installed wells in and
around the SDA; led the sampling of subsurface soil, lagoon sediment, and surface water
and sediment; and helped write the RFI report.

At the Noyes Island site in Binghamton, New York, he was E & E’s geological field team
leader for an underground storage tank investigation for New York State Electric and Gas.
He located, drilled, and installed a recovery well; supervised and helped construct a
temporary carbon-filter water treatment system; performed a step-drawdown pump test on
the new recovery well using a Hermit 2000 model data logger with pressure transducers;
collected groundwater samples; and assisted in the preparation of the site report.
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EUGENE FLORENTINO, P.G. Alternate Field Team Leader

EDUCATION:

M.S., Geology, University of Akron
B.S., Geology, State University of New York College at Oneonta

EXPERIENCE:

A registered Professional Geologist with 15 years’ experience, Mr. Florentino manages/
conducts remedial investigation/feasibility studies (RI/FSs) and geophysical, geological,
and hydrogeological investigations.

He has managed five geophysical investigations and sampling projects for the St. Louis
District of the United States Army Corps of Engineers (USACE). As project manager for
the former Nike Battery N-52 site in Chesapeake, Virginia, he led the drilling, installation,
and sampling of groundwater monitoring wells; near-surface soil sampling; and sampling
of USTs and hydraulic fluid from the generator building and missile silos. He managed
soil and groundwater investigations at the Dover Survival Training Annex and Governor
Bacon Health Center in Delaware. He was assistant manager/field team leader for
investigations at the former Naval Ammunition Depot in Hingham, Massachusetts. At the
Naval Ship Parts Control Center in Mechanicsburg, Pennsylvania, he led the electromagnetic
conductivity survey team and participated in the resistivity survey and hydrologic testing
of groundwater monitoring wells.

For the USACE Kansas City District, Mr. Florentino managed investigations of over 450
areas of interest and 31 areas of concem at Griffiss Air Force Base (AFB) in Rome, New
York. He also conducted metal detector surveys to locate over 100 USTs at the AFB.

He has investigated sites throughout New York State under E & E’s various contracts with
the New York State Department of Environmental Conservation (NYSDEC). As a key program
manager/geologist for the standby contract, he managed the Rl for Perfection Plating in
Watenvliet; was Rl task leader/project geologist for the two-phased RI/FSs for the Abandoned
Soivent Center site in Pompey and the Dearcop Farm site in Gates; and managed the
investigation of the American Cleaners site in Binghamton. He was responsible for soil-gas
sampling; the installation/sampling of monitoring wells; performance of dye tracer studies;
sampling of USTs, test pits, surface water, and sediment; and report preparation. He also
coordinated and oversaw the activities of the seismic survey subcontractors. As geophysical
team leader for the RI/FS for the Madison Wire/Orban Industries site, he led electromagnetic
(EM) conductivity, magnetometer, and ground-penetrating radar (GPR) surveys; groundwater
monitoring-well purging, and sampling; and the maintenance of site logs for soil boring.
In addition, Mr. Florentino has managed numerous preliminary site assessments under
the NYSDEC standby contract.
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VASSILIA ANGELAKI Geologist

EDUCATION:

M.S., Geology, Kent State University
B.S., Geology, National and Capodistrian University of Athens, Greece

EXPERIENCE:

Ms. Angelaki provides hydrogeological, geotechnical, and geophysical support at sites containing
USTs, pipeline facilities, and hazardous waste. She conducts site investigations; plans and
monitors the installation of groundwater monitoring-well networks; prepares and implements
sampling plans for groundwater, surface water, soil, and sediment; conducts geophysical
surveys involving use of magnetometer, ground-penetrating radar, electromagnetic conductivity,
resistivity, X-ray diffractometer, and SediGraph particle-size analyzer instrumentation;
participates in soil-gas surveys and sample field screening; and assists in the preparation
of environmental assessments. She interprets the results of her field work, associated laboratory
analyses, and computer modeling to delineate the nature, magnitude, pathways, and receptors
of surface and subsurface contamination; evaluate multiaquifer groundwater systems; and
develop site-specific remedial measures. In addition, she helps write well network specifications;
evaluates facility compliance with environmental regulations and permits; and monitors the
work of drilling and construction contractors.

Ms. Angelaki was E & E’s field team leader for a two-phased environmental regulatory
compliance audit of a rubber plant Shenyang, People’s Republic of China. In addition to
coordinating the preparation for field activities and the shipment of equipment and sampling
containers, she led all fieldwork, including drilling; groundwater, surface/subsurface soil,
and sampling; and preparation/shipment of samples from China to E & E’s Analytical Services
Center in Buffalo, New York. Upon returning to the United States, she interpreted field
data and the results of the sample analyses to delineate groundwater flow and the nature/extent
of on-site contamination, provided daily communication with the joint-venture client’s United
States-based office, and wrote the Phase II (field investigation/sampling) report section and
integrated it with the section for Phase 1.

As a geologist with Coogan & Associates, Inc., in Ohio, Ms. Angelaki conducted geological
site assessments, mapped geological features, and provided geotechnical support for stormwater
management and erosion control projects.

In Budapest, Hungary, she conducted field research, literature reviews, and geological analyses
to support projects being conducted by the Eotvos Lorand Geophysical Institute of
Palacomagnetism.
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Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

Distribution Policy

The Quality Assurance Manual (QAM) distribution is controlled
by the Ecology and Environment, Inc. (E & E) Analytical Services
Center (ASC) Document Control Officer. The document is not
released without approval by the Corporate Quality Assurance
(QA) Director or Laboratory QA Coordinator. Uncontrolled cop-
ies are generally released to outside clients or agencies. Internal
copies are controlled and maintained by the Document Control Of-
ficer.

When this QAM is revised and approved, it is distributed to each
laboratory section. The distributed copies are recorded, along with
the current revision number, in a distribution database maintained
by the Document Control Officer. The names of the QAM recipi-
ents outside the laboratory are also recorded in the database. The
recipients will be sent all revisions for a period of one year.
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QA
quality assurance

ASC
Analytical Services
Center

QAM
Quality Assurance
Manual

QC
guality control

SOPs
standard operating
procedures

Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

Introduction

This manual describes the quality assurance (QA) program em-
ployed at Ecology and Environment’s Analytical Services Center
(ASC). Itis intended to provide employees, accrediting agencies,
and clients with an understanding of how the ASC maintains an
effective QA system. The QAM is divided into 16 sections. The
sections provide general descriptions of ASC objectives, policies,
facilities, organization, personnel, services, and specific QA and
quality control (QC) procedures as practiced within each area of
operation. Referenced figures, tables, and standard operating pro-
cedures (SOPs) support the descriptions in the QAM sections and
related documentation. The content of the QAM sections is not
modified for specific clients or agencies unless the requirements of
these clients become standard policy. Client-specific requirements
are included in project-specific documents or in the client-specific
sections of the operational SOPs, as appropriate.

The SOPs are maintained written procedures for implementing the
activities described in this manual. The SOPs are made available
to the staff as electronic documents as defined in the Document
Control Procedure (see Section 11). All laboratory personnel as-
signed responsibilities outlined in this QAM are to adhere to the
procedures and policies described here and in the laboratory SOPs.

LMSRVI\LABORATORY'\QA\QA_Manual_Revd.ene 1-1



Laboratory QA Manual
anaiytical Revision No.: 4
’ H SRSEr ) Date: 01/0

Minor Revision Date: None

This page intentionally left blank.

LMSRVI\LABORATORY\QA'QA_Manual_Revé.ene 1-2



NELAC

National Environmental
Laboratory Accreditation
Conference

EPA

United States
Environmental Protection
Agency

Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

Definitions

Definitions for this QAM are taken from the National Environ-
mental Laboratory Accreditation Conference (NELAC) Quality
Systems Manual (Revision 14, July 29, 2000); “Test Methods for
the Evaluating of Solid Waste, Physical/Chemical Methods,”
United States Environmental Protection Agency (EPA) SW-846,
Update III, June 1997; and other relevant state and federal guid-
ance. The NELAC manual quotes relevant definitions from
ISO/IEC Guide 2; ISO 8402; ANSI/ASQC E-4, 1994; the EPA
“Glossary of Quality Assurance Terms and Acronyms”; and the
International Vocabulary of Basic and General Terms in Metrol-
ogy (VIM), 1994 and others. These definitions are provided in
Appendix A. The list of standard definitions is referenced in inter-
nal SOPs. The SOPs include any definitions related specifically to
that procedure.
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Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

Organization and
Management

3.1 Company

The location, mailing address, and phone numbers for ASC are:

Ecology and Environment, Inc.
Analytical Services Center

4493 Walden Avenue

Lancaster, New York 14086
Telephone: (716) 685-8080
Facsimile: (716) 685-0852
Electronic mail: cwojtowicz@ene.com

Website: www.ene.com

Ecology and Environment, Inc. (E & E) is a publicly held corpora-
tion registered and incorporated in the State of New York. E& E
has been in business since 1970; ASC is a division of E & E. ASC
serves environmental businesses; local, state, and federal agencies;
industry; and various international projects.

3.2 Organization

The ASC’s services include analysis of samples. The primary
contact at ASC for analytical testing is the Business Operations
Manager. In addition to standard laboratory analyses, ASC pro-
vides other services in conjunction with E & E’s corporate staff.

The QA and management structure at ASC is presented on Figure
3-1. Appendix G shows the organizational chart with current
staffing. The ASC is divided into the following production sec-
tions: organic and inorganic sample preparation, gas chromatogra-
phy/mass spectrometry (GC/MS) semivolatiles, GC/MS volatiles,
GC volatiles, GC semivolatiles (pesticides, etc.) and high perform-
ance liquid chromatography (HPLC), inorganics (metals analysis
and general chemistry), and sample custody. Project management,
information technology, QA, and administrative units operate in
conjunction with production work groups but report 1ndependent1y
to the Laboratory General Manager.

LMSRVI\LABORATORYQA\QA_Manual_Revd.ene 3-1
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Responsibilities and authority of key personnel are summarized in
this section. Resumes of key ASC personnel are found in the com-
pany's training record files.

3.2.1 Responsibility and Authority

All personnel are responsible for establishing, implementing,
maintaining, and enforcing procedures for data quality manage-
ment and control as defined in the QA Manual (QAM) and related
documentation. Each person is responsible for the day-to-day
quality of data and the services performed. The overall responsi-
bilities of the ASC staff are defined below. Additional specific job
functions and duties are listed in the job descriptions for the fol-
lowing positions. Job descriptions are maintained in the QA files.

General Manager

® Ethics training.

Reports to E & E ASC Executive Committee.

®  Directs Marketing.

®  Designates the Laboratory Quality Assurance Coordinator.
®  Designates Section Supervisors.

B Oversees Support staff.

®  Ensures adequate resources are available to all staff to meet the
objectives of the QA program.

®  Directs business operations.

® Information Technology coordination.
Assistant General Manager

®  Performs General Managerial functions as delegated by or in
absence of the General Manager.

LMSRV 1\LABORATORY\QA'QA_Manual_Rev4.ene 3-3
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Technical Director

B Reports to the General Manager and is responsible for all tech-
nical operations.

®  Exercises day-to-day supervision of laboratory operations.
®  Duties include monitoring standards of performance in quality
control and quality assurance; monitoring the validity of the

analyses performed and data generated to assure reliable data.

®  Understanding client and market needs, requirements, or stan-
dards.

®  Ensuring that data reported meet the method or client-specific
requirements.

®  Overseeing data quality issues that affect the client.

B Participating in quality decisions affecting any client.

®  Conducts an annual management review of all quality systems
in conjunction with the General Manager and Corporate QA
Director.

& Names, in the event of a temporary absence (15 consecutive
calendar days) of Technical Director, a chief-level project man-
ager to fulfill the director’s duties.

Laboratory QA Coordinator

B Reports to the General Manager and Assistant General Man-
ager. May report directly to the Corporate QA Director any
QA concerns.

®  Implements and reviews all QA practices, including corrective
actions, internal audits, training, and other activities as defined

in Section 4.3 and throughout the QAM.

®  Monitors and reports to the Technical Director and General
Manager on the status of all QA-related matters.
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®  QOversees maintenance of the QAM, the QA files, and other
version-controlled documents as current documents.

®  QOversees retrieval of all laboratory records as defined for ar-
chiving in the document control procedure.

® Js independent of all production responsibilities.

®  Has authority to halt production for continuing QC or QA
problems.

Section Supervisors

®  Report to the Technical Director for all technical and produc-
tion matters.

® Coordinate with the Technical Director to evaluate the re-
sources available for daily work production.

B Review data and evaluate the QC elements for recurring or
continuing nonconformances.

®  Work with the Technical Director and General Manager to re-
solve process and system nonconformances.

Project Managers

®  Report to the General Manager for all matters related to client
services.

®  Implements and reviews all QA and QC practices as defined in
the project- or client-specific requirements.

®  Maintains all project files and client QA/QC documentation.
8 Communicates relevant information to the appropriate staff.

B Reports all client complaints via the corrective action process.

LMSRVI\LABORATORY\QA\QA_Manual_Revi.ene 3-5
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Technical Staff

Report to the Section Supervisor for work assignments and
scheduling of samples to be analyzed.

Responsible for performing work according to the SOP, meet-
ing agreed-upon time scale, and achieving the QC criteria de-
fined in the SOP (or advising supervisor of failure).

Records information on a corrective action form when QC cri-
teria are not within defined limits, or when procedures deviate
from the SOP or client requirements.

Performs all necessary administrative operations according to
the documented SOP, including corrective action, document
control, data review, traceability, and sample management.

Performs all necessary ancillary technical operations according
to the documented SOP or good laboratory practice, including

routine preventative maintenance, standard preparation and in-
ventory, and calibration of instruments and equipment.

Sample Custody Staff

LMSRVINLABORATORY\QA\QA_Manual_Rev4.ene

Report to the Assistant General Manager or designee for all
matters related to sample receipt, handling, and disposal.

Responsible for performing work according to the sample
management SOPs and performing all operations within
agreed-upon time scale.

Record information on a Project Manager notification form
when samples or materials are received that do not conform
with client or method requirements.

Perform all necessary administrative operations according to

the documented SOP, including corrective action, document
control, data review, and traceability.

3-6
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Qhality Assurance Staff

®  Report to the Laboratory QA Coordinator for the job duties as-
signed.

® Record information on a corrective action form when data or
other information is received that does not conform with the
SOP or client requirements.

B Perform all necessary administrative operations and record
keeping according to the documented SOP, including correc-
tive action, document control, and data review.

Administrative Staff

®  Report to the Assistant General Manager or designee for the
work area assigned.

B Responsible for performing work according to the assigned
SOP and performing all operations within agreed-upon time
scale.

8 Record information on a corrective action form when data or
other information is received that does not conform with the
SOP or client requirements.

B Perform all necessary administrative operations and record
keeping according to the documented SOP, including correc-
tive action, document control, and reporting.

Corporate Quality Assurance Director

The corporate QA Director ensures compliance with the Corporate
QA Program. The corporate QA Director remains independent of
day-to-day, direct project activities, but is responsible for ensuring
that all QA/QC requirements are met. The parent company assists
with QA oversight at the laboratory and utilizes staff with appro-
priate training and expertise to evaluate those operations.

3.2.2 Verification

Verification activities include inspection and monitoring of process
and data quality, and auditing the quality system, processes, and
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data. Effective verification is achieved by providing personnel
with adequate resources, including adequate training, supplies, and
equipment; time for verification activities; knowledge of require-
ments and documented procedures; and access to quality records.

Technical personnel, under the direct supervision of the Section
Supervisors, are responsible for the inspection and monitoring of
in-process and final data. Audits of the quality system and process
are performed by personnel who do not have direct responsibility
for the work being performed. Quality system audits are carried
out by the Laboratory QA Coordinator. Process audits are sched-
uled by the Laboratory QA Coordinator and carried out by desig-
nated personnel and trained internal auditors (see Section 4.4).

3.2.3 Management Review

The Laboratory QA Coordinator reports directly to the General
Manager, functions independently of production, and has the
authority to implement and maintain the quality system. The Labo-
ratory QA Coordinator meets monthly with supervisors and man-
agement representatives to discuss the status of quality issues and
expectations in the laboratory sections. The Laboratory QA Coor-
dinator reports to management on the status of all QA activities,
including open and closed corrective actions, internal audit results,
external audit results, status of certifications and approvals, client
complaints, and major quality issues. Updates are provided via
electronic mail. The Laboratory QA Coordinator interacts with
personnel at all levels throughout the organization.

A management review of the quality system is conducted annually
by the Technical Director, General Manager, and Corporate QA
Director. The management review must ensure that the quality
system remains effective, meets quality objectives and policies,
and satisfies the requirements of state and federal certifications or
approvals held by the ASC. Management review includes review
of the annual QA systems audit and changes in laboratory opera-
tions, staff activities, and client concerns. The management review
includes areas for improvement in relation to quality systems.

LMSRVI\LABORATORY\QA\QA_Manual_Rev4.ene 3-8
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Quality System

4.1 Objective }

The objective of the staff at ASC is to provide data and services
that are legally defensible, scientifically valid, timely, and to the
satisfaction of clients' expectations.

4.2 Policies
The management of ASC supports the following policies in order
to achieve the objective and promote the overall QA program:

Laboratory procedures, including client requirements, are
documented in SOPs that clearly communicate these proce-
dures to laboratory personnel.

Management emphasizes quality improvement through com-
mitment and leadership.

A comprehensive QC system has been established and is

‘maintained to verify and assure continued precision and accu-

racy of analytical results.

Adequate training on laboratory operations is provided for all
employees whose decisions affect the quality of laboratory data
and services.

A comprehensive program of documentation has been imple-
mented and is maintained to ensure accountability and trace-
ability throughout the analytical process.

Measures are taken to ensure that sample integrity is protected.

Studies are performed to demonstrate the capabilities for each
analytical method.
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Quality control: A sys-
tem of activities applied at
each stage of the data
production process de-
signed to ensure that data
meet defined quality
standards. This system
includes the following:
system, operational, and
performance audits; ref-
erence materials; statisti-
cal evaluations; re-
analysis; and measure-
ment bias investigation
(when measurements
may be operator-, instru-
ment-, or methodology-
dependent).

Quality assessment: A
system of activities de-
signed to ensure that
quality control takes place
at each stage of the pro-
duction process. This
system includes the fol-
lowing: employee educa-
tion, training, and experi-
ence; documentation
(e.g., instructions, docu-
ment control, records);
instrument calibration and
maintenance; traceability
of samples, data, and
methods; laboratory fa-
cilities; and inspection.

PT
Performance test sample.
Variously known as
performance evaluation
sample (PE).

B The instrumentation, equipment, and materials used in the pro-
duction process are controlled to ensure that required quality
standards are within specifications.

B A comprehensive program for data reduction, review, report-
ing, and archiving is maintained.

B Preventive and corrective actions are taken, as necessary, to
eliminate the causes of potential or actual nonconformance.

®  Measures are taken to fulfill the requirements of agencies from
whom certifications and accreditations have been granted.

m  Client-specific requirements are incorporated in the overall QA
program by addendum to appropriate SOPs.

4.3 Quality Assurance

Through a formal QA system, ASC provides testing services that
meet specific quality standards. These quality standards are defined
to meet the needs and requirements of clients, the analytical meth-
ods used, government agencies, and E & E’s senior management.
Quality Assurance is composed of quality control and quality as-
sessment.

The ASC management is accountable for the quality of the services
provided, and each employee is an integral part of achieving the
system objectives. This section is limited to a discussion of the
major activities performed and administered by the QA unit; policy
details are discussed throughout this manual.

The QA program at ASC is affected by the requirements of certifi-
cation agencies. The Laboratory QA Coordinator is directly re-
sponsible for coordination of the following external quality as-
sessment activities:

®  On-site audits by outside agencies;

®  Analysis of performance test (PT) samples;

®  Corrective action responses to deficiencies cited in external
audit reports and external PT results; and

® Dissemination of requirements and status of certifications to
relevant laboratory personnel and project managers.

LMSRVI\LABORATORY\QA'QA_Manual_Revé.ene 4-2
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4.3.1 Quality Assurance Unit

At ASC, the QA unit monitors the QA system and reports the re-
sults of its observations to the Technical Director and the General
Manager. The Laboratory QA Coordinator has no direct responsi-
bility for production, scheduling, or workflow in the laboratory.
The objective of this independence is to eliminate all conflicts of
interest in the performance of QA duties. Major activities per-
formed and administered by the QA unit are summarized below.
Each activity 1s discussed in greater detail elsewhere in the QAM.

B Performance of internal audits and coordination of external
audits (Section 4.4);

® Administration of laboratory certification/accreditation pro-
grams (Section 4.7);

B Administration of a system for formal corrective action reports
(Section 4.5);

B Administration of the document control system, including the
" publication of the QAM (Section 11) and other documents that
describe ASC’s QA system; and

®  Administration of the in-house training program (Section 5.5).

4.4 Audits

The ASC conducts internal audits in which the laboratory reviews
and examines itself, and undergoes external audits in which the
laboratory is audited by outside organizations. Internal system
audits are defined in the internal audit SOP QA.19 as operational
and system audits. :

4.4.1 Internal Audits

The internal audit is a review of the quality system as it is em-
ployed in the laboratory. Auditors verify that adequate written in-
structions are available for use; that analytical practices performed
in the laboratory are consistent with SOPs; that the QC practices
are applied during production; that corrective actions are applied as
necessary; that deviations from approved protocols occur only with
proper authorization and documentation; and that SOPs, quality
records, analytical records, and magnetic tape are properly main-
tained.

LMSRVI\LABORATORY\QA'QA_Manual_Revé.ene 4-3
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System Audit

Internal system audits are conducted by the Laboratory QA Coor-
dinator at least once per year. The system audit is a review of the
overall system of operations and is used to verify that corrective
actions are being implemented effectively. The system audit is a
sampling of all operations and include sample tracking from re-
ceipt to disposal, a data audit of a completed report, and audits of
ancillary operations as necessary to support the data audit. Data
audits ensure that data comply with method and SOP requirements,
deliverable specifications and standard traceability. The internal
system audit report is provided to laboratory management and
forms the basis for management review of the quality systems de-
scribed in Section 3.2.3.

Operational Audit

The Laboratory QA Coordinator schedules internal operational
audits for all sections at least once per year. The operational audits
are a more detailed review of laboratory (procedure) operations.
They are performed by analysts, Section Supervisors, or supervi-
sors from sections other than those being audited or by the Labo-
ratory QA Coordinator. This manner of conducting operational
audits allows for the exchange of ideas, improving production flow
and operations.

Prior to a scheduled audit, checklists or the SOP specific to the
area are reviewed by the assigned auditor. The checklist or notes
from the audit are returnéd to the Laboratory QA Coordinator as
part of the audit report. The specific contents and process for con-
ducting and reporting on the audit are detailed in the internal audit
SOP QA.19. Any deficiencies or nonconformances found during
the audit are recorded on a corrective action form. The corrective
action procedure is followed to ensure the nonconformance is cor-
rected.

4.4.2 External System Audits

Representatives sent by clients, government, or accrediting agen-
cies often perform system audits at the ASC. These audits are an-
nounced inspections. The Laboratory QA Coordinator accompa-
nies the external audit team through the laboratory. The auditors
receive a brief overview of company objectives, activities, and fa-
cilities. Interviews with essential supervisory and technical staff
are arranged and any documentation pertinent to the audit is re-
trieved. Auditors typically provide a report on their findings
shortly after the audit. This account is evaluated by the Laboratory

LMSRVI\LABORATORY\QA\QA_Manual_Reva.ene 4-4
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QA Coordinator and reported to management, along with a correc-
tive action form responding to any cited deficiencies.

4.4.3 Performance Test Samples (or Proficiency
Evaluation Samples)
A PT sample analysis is the analysis of a fortified blank sample or
real world sample for the purpose of evaluating laboratory or ana-
lyst performance. The PT samples are submitted by or purchased
from a NELAC-approved PT provider and have analyte concentra-
tions unknown to the ASC. The PT sample may be analyzed i
conjunction with accreditation programs, or as blind and double
blind check samples submitted by clients.

Generally, the PT samples are used to maintain the laboratory’s
NELAP accreditation, but are also used for other (non-NELAP)
state certifications. Performance test samples may be used to pro-
vide information to an accrediting agency on correction of past per-
formance on a performance test sample.

4.5 Corrective Action

The ASC takes the necessary actions to prevent or correct noncon-
formances in data and services. Whemn corrective actions result in
permanent procedural changes, pertinent documentation (e.g.,
SOPs) is'modified to reflect these changes. A formal corrective
action reporting system, administered by the QA unit, is in place at
ASC. The process is described in the corrective action SOP QA.1
and is applicable to all nonconformances or client concerns.

Routine corrective actions are made by the analysts, technicians, or
other personnel who detect problems or nonconformances during
analysis of samples. The SOPs for testing procedures contain in-
structions for implementing and documenting corrective actions for
typical problems. These actions are typically noted in the labora-
tory section documentation. Any data reported outside SOPs or
project requirements must be described on a corrective action form
submitted with the results for project manager approval.

Sample custody concemns, such as problems during cooler receipt
or holding time violations, are reported immediately on a Project
Manager Notification form to the project manager for resolution.
Deviations from the SOP and other activities that require approval
or actions by others also may be recorded on the corrective action
form (see Appendix B).
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All non-routine problems, deficiencies, or irregularities are re-
ported to management as part of the corrective action process. The
corrective action process is used to report all audit findings from
both external and internal audits as well as client issues or com-
plaints from the review of analytical data.

The QA unit monitors the progress of corrective actions, maintains
completed documentation, and provides reports to the General
Manager on the status of the corrective action activities. Correc-
tive action forms may be originated by any ASC personnel. The
original form is sent to the person responsible for completing the
corrective action. This person is responsible for recording the cor-
rective action plans, implementations, and follow-up actions to be
completed. During the corrective action process, several measures
may be taken, including: determination of the root cause through
careful analysis of processes, specifications, quality records, cus-
tomer complaints, and use of statistical process control; imple-
mentation of process controls to ensure that effective corrective
action is taken; application of remedial actions to reports or data
affected by the identified problem; and revision of documentation
for procedures that changed as a result of the corrective action.
The goal of the corrective action process is to complete all correc-
tive action forms before data are reported to the client.

4.6 Quality Control

QC is applied at every stage of the testing process at the ASC. Its
purpose is to assure that the data reported to clients are within de-
fined acceptance and performance criteria. QC activities are de-
scribed in many sections of this manual; this section presents those
QC activities that are quantified with defined acceptance and per-
formance criteria.

The criteria are derived from several sources, including require-
ments of the analytical methods, needs stated by clients, and stan-
dards established within the ASC. During the generation of data,
verification activities evaluate the performance of the measurement
to the specified criteria. These verification activities include data
review by a peer reviewer, proofreading of all data entry, project-
specific review, and a data review by the Laboratory QA Coordi-
nator on a random selection of the final reports (see Section 12.2).

When defined quality standards have not been met (a nonconfor-
mance), the corrective action process is initiated to document and
track the nonconformance and the corrective actions taken. The
Laboratory QA Coordinator and Technical Director or their desig-
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DQO
data quality objective

SOW
scope of work or
statement of work

PARCC

precision, accuracy,
representativeness,
completeness, and
comparability

RFD
relative percent
difference

+CS

laboratory control sample

nees review the information to determine the effectiveness of the
QC system.

4.6.1 Data Quality Objectives

The data quality objectives (DQOs) are developed by the client
during the design of a given study and typically presented to the
laboratory as a QAPP or contract scope or statement of work
(SOW). The DQOs are qualitative and quantitative indicators used
to define the quality of the data needed to support specific project
decisions. DQOs specify critical data points or acceptance criteria
to be achieved to make the proper decision. The qualitative and
quantitative indicators are often expressed as precision, accuracy,
representativeness, completeness, and comparability (PARCC).
Achievement of these quality indicators helps to demonstrate that
the data are scientifically valid, legally defensible, and adequately
meet client requirements as stated by the DQOs. The laboratory
reviews all project-specific DQOs made available to it and identi-
fies any areas in which internal QC criteria indicate project DQOs
may not be achievable (see Section 13).

Precision

Precision measures the reproducibility of measurements under a
defined set of conditions. It is a quantitative measure of the vari-
ability of a group of measurements compared to their average
value. Precision is usually stated in terms of standard deviation,
coefficient of variation, or relative percent difference (RPD) be-
tween two values. Precision is determined in the laboratory by
evaluating laboratory duplicates, matrix spike duplicates, or repli-
cate measurements of the sample or standard. Precision measure-
ments for overall sampling and analytical testing are evaluated
through field duplicates or split samples.

Accuracy

Accuracy is a quantitative measure of the relationship of reported
data compared to the true or expected values and includes a com-
bination of random and systematic error. Accuracy is determined
in the laboratory by evaluating the recoveries of laboratory control
samples (LCS), through the use of surrogate spikes, and stated in
terms of percent recovery or the average (arithmetic mean) of the
percent recovery. Accuracy measures for overall sampling and
analytical testing are evaluated through blank samples, background
samples, or external PT samples.

LMSRVI\LABORATORY\QA\QA_Manual_Revd.ene 4-7
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mg/L
milligrams per liter

ppm
parts per million

Representativeness

Representativeness expresses the degree to which data represent a
characteristic of a population, a parameter variation at a sampling
point, or an environmental condition. Representativeness is a
qualitative parameter that is most concerned with proper design of
the measurement program. Sample measurement locations may be
biased (judgmental) or unbiased (random or systematic). For unbi-
ased schemes, the sampling must be designed not only to collect
samples that represent conditions at a sample location, but also to
select sample locations that represent the total area to be sampled.

Representativeness is usually dependent upon sampling techniques
not controlled by the laboratory; however, there is representative-
ness of sub-samples prepared within the laboratory from collected
samples. Parent samples must be subjected to thorough homogeni-
zation prior to sub-sampling to ensure unbiased measurements
within the laboratory. Sample duplicates prepared in the labora-
tory are a measure of the representativeness.

Completeness

Completeness is defined as the percentage of measurements per-
formed that are judged to be valid. A quantitative goal defines
how much valid data must be generated to make a decision re-
garding completeness. Critical samples typically have higher
completeness goals than noncritical samples and require additional
measures of QC. In the laboratory, the quantitative measure of the
amount of valid data is obtained from the analytical process and
compared to the amount that was expected to be obtained. Valid
data are data that are not rejected for failure to meet project DQOs.

Comparability

Comparability is a qualitative measure of the confidence with
which one set of data can be compared to another. Sample data
should be comparable with other measurement data for similar
samples and sample conditions. Characteristics that make com-
parison possible include method performance samples as defined
in Section 4.6.2; QC samples as defined Section 4.6.3; standard-
ized report format; consistency of units (e.g., milligrams per liter
[mg/L], parts per million [ppm}); and standardized sample collec-
tion, preparation, and analysis procedures. PT samples also help
establish comparability of results between laboratories.

4.6.2 Method Performance
For a given analytical method, the ASC demonstrates laboratory
capability in performing the method by extension of an analyst’s

LMSRVIILABORATORY'QA'QA_Manual_Revd.ene 4-8
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MDL
method detection limit

PQL
practical quantitation limit

demonstration of capability to perform the method. Analysts con-
tinue to demonstrate this ability as long as the method is used. The
laboratory analysts demonstrate the ability to meet the precision
and accuracy criteria stated in the method (if available) and defined
in the demonstration of capability SOP A.23. The demonstration
normally requires analysis of four replicate samples. Each indi-
vidual analyst also demonstrates the ability to perform the method
in accordance with the training SOP QA.5 and method require-
ments. On an ongoing basis, the laboratory analyzes calibration
standards as defined in Section 8, QC samples as defined in Sec-
tion 4.6.3, and PT samples as defined in Section 4.4.3 to demon-
strate method capability.

Method Detection Limits

Method sensitivity is defined as the concentration of an analyte in a
given matrix necessary to produce a detectable response. The sen-
sitivity is measured for each analytical method as defined below.

The method detection limit (MDL) for all quantitative analyses is
determined based on the reference procedure found in 40 CFR Part
136, Appendix B and is verified annually per the MDL SOP A.18.
The MDL SOP details the calculations and iterative process for
determining the MDL. An MDL is determined for each method
and matrix during method start-up and whenever the basic chemis-
try of the procedures is changed.

For some clients or programs, the MDL determination is an annual
requirement for each instrument of use. These special considera-
tions are also detailed in the SOP A.18.

Practical Quantitation Limits

The practical quantitation limit (PQL) is the reporting limit used by
the laboratory. The PQL must be greater than the MDL and is ap-
proximately twice the MDL but is also dependent on client re-
quirements (SOP A.18). The lowest standard used for calibration
is at or below the PQL.

4.6.3 Quality Control Samples and Splits

Analytical performance is monitored through QC samples and
spikes, such as laboratory method blanks, surrogate spikes,
laboratory control samples, matrix spikes, matrix spike duplicates,
duplicate samples, and duplicate injections. Many of the QC
measures applied at ASC are summarized below. Laboratory QC
criteria are defined in the appropriate method SOP. A heirarchy is
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established in the application of QC criteria: project-specific,
method then laboratory-derived requirements.

All QC samples are applied on the basis of a laboratory batch. The
laboratory batch associates samples that are prepared or analyzed
together as described in the batching SOP A.22. The laboratory
defines two basic types of batches: the preparation batch and the
run (i.e., analytical) batch. The preparation batch includes all
samples processed as a unit during organic sample preparation,
metals digestion, or General Analytical Chemistry preparation.
Preparation batches do not exceed 20 samples excluding associated
QC samples except as noted in certain projects in the method SOP.
The QC samples associated with sample preparation include
method blanks, LCS, matrix spikes, and duplicates. The run batch
is all samples analyzed together in the run sequence. The run se-
quence is typically limited to 24 hours unless defined differently

for the analytical method. For some analyses, such as volatile or-

ganics, the run batch is equivalent to the preparation batch. The
QC samples associated with the run sequence include calibration
standards, instrument blanks, and verification standards. The spe-
cific procedures for documenting the laboratory batch are defined
in the batching SOP. Additional batches may be defined for
unique steps of the analytical process, such as a clean-up batch or
reporting batch, and these additional batches are defined in the
laboratory case narrative.

Laboratory Method Blank

A laboratory method blank is an analyte-free material processed in
the same manner and at the same time as a client sample. The
blank is prepared using American Society for Testing and
Matenials (ASTM) Type II water when analyzing water samples,
and where practical, pre-cleaned sand or other solid material, such
as sodium sulfate, when analyzing solid samples. The laboratory
method blank sample is prepared along with the client samples at a
frequency of one laboratory method blank per batch of 20 (or
fewer) of client samples for the given matrix type.

The laboratory method blanks serve to demonstrate a
contamination-free environment in the laboratory. The goal is for
method blanks to be free of contamination. Low level
contamination may be present, but must be less than the level in
the samples as defined by the method SOP or the project. If
contaminants are present in the method blank but not in client
samples, no further action is required. ., If contamination is greater,
the entire batch is reprepared and reanalyzed. All sources of
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contamination that are not common laboratory contaminants as
defined in the method SOPs are investigated as part of the
corrective action process. Sample results are not blank subtracted
unless specifically required by the analytical method.

Surrogate Standards

For certain organic methods, all samples, including the laboratory
method blank, QC samples (MS, MSD, LCS), and standards, are
spiked with a set of specific surrogate standards to monitor the ac-
curacy of the analytical determination. Surrogate spikes are added
at the start of the laboratory preparation process. Surrogate com-
pounds are not typically found in environmental samples. QC cri-
teria for surrogate recoveries are method-and matrix-specific.
Laboratory QC criteria are established after a sufficient number of
data points (30 or more) is performed and updated annually as de-
fined in the Control Charting SOP QA.20.

Surrogate recoveries within QC criteria for method blanks and
LCS samples demonstrate acceptable method performance. If sur-
rogate recoveries are outside QC criteria for method blanks or LCS
samples, corrective action is required as defined in the appropriate
method SOP. Surrogate recoveries in the samples indicate the
method performance on the particular sample matrix. Surrogate
recoveries that are outside QC criteria for a sample indicate a po-
tential matrix effect. Matrix effects are verified based on review of
recoveries in the method blank or LCS, sample reanalysis, or
evaluation of interfering compounds. Sample clean-up procedures
may be appropriate to alleviate potential matrix problems. Stan-
dard procedures for evaluating surrogate recoveries in samples are
listed in the appropriate method SOPs. However, these procedures
are often modified by project- or client-specific requirements.

Laboratory Control Sample

An LCS consists of ASTM Type II water, and where practical, pre-
cleaned sand, glass beads, Teflon™ chips, or sodium sulfate for
solid matrices, or a purchased PT sample. The LCS is spiked with
the analytes of interest (or a representative subset) usually near the
mid-point of the calibration range. It then follows the same sample
preparation, standard addition, and analysis as client samples. The
LCS concentration may be specified in the reference method or
project-specific requirements. Laboratory Control Samples are
analyzed at the frequency of one per batch of every 20 samples or
fewer. The recovery of target analytes in the LCS is a measure of
method accuracy and laboratory performance.
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LCS recoveries are monitored on control charts. Laboratory QC
criteria are established for each method and matrix using a mini-
mum of 30 points. If all target analytes are not included in the

LCS spike, then the spike mixture is rotated over two years to
evaluate control limits for all parameters. When the LCS recovery
is within the control limits, the method performance is considered
acceptable.

If the number of LCS recovernies as specified in the SOP are out-
side QC criteria for the target analytes, corrective action is re-
quired. QC criteria and appropriate corrective actions are defined
in the specific method SOPs. After corrective action is complete,
sample reanalysis may be required for the failed parameters. If
LCS recoveries are above the high limit, exceed the QC criteria,
and that parameter is not found in any of the samples, reanalysis is
not necessary unless specifically required for the project.

Matrix Spike Sample

An MS sample consists of a client sample (often specified by the
client) split into two parts and processed as two separate samples in
a manner identical to that of the rest of the samples in the batch. In
addition to the regular addition of monitoring standards (internal
standards, surrogate), spiking analytes are added to one aliquot of
the chosen sample before preparation. Generally, all method target
analytes, if compatible are added. A subset, as indicated in the
method SOP, is reported unless specified otherwise by the client.
The spike concentration levels for the target analytes are defined
by the analytical method or by project-specific requirements or are
specified by the laboratory in the analytical SOP. An MS is pre-
pared for every extraction batch of 20 samples (or fewer) for a
given matrix if sufficient sample allows. The sample chosen for
matrix spike is random except that field and trip blanks are not
chosen for spiking. Clients may specify the sample(s) to be spiked.
The client must provide ASC with extra sample amounts for sam-
ples requiring matrix spikes.

Due to matrix effects, matrix spike recoveries are not a measure of
the performance of the method on the sample being analyzed. In
the absence of observable quantitative interferences, an MS sample
recovery that exceeds QC limits indicates matrix effects. For these
reasons, MS recoveries are not used to control the method, i.e.,
determine reanalyses. The results of the MS are evaluated, in
conjunction with other QC information to determine the effect of
the matrix on the bias of the analysis.
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The percent recovery
(%R) is calculated as:

%R =2"%2 100
| v |

where:

% R = the percent re-
covery

X, = the measured
concentration of
the sample with
the spike addi-
tion

X, = the measured
concentration of
the sample

TV = concentration of
the spike added

The relative percent dif-
ference (RPD) is calcu-
lated as:

Xi-%
RPD=———-x100
(X, +X2j
2
where:

RPD = the relative per-
cent difference

X, = the concentra-
tion or percent
recovery of the
sampie

X, = theconcentra-
tion or percent
recovery of the
duplicate sample

Matrix Spike Duplicate Sample

The MSD sample is commonly prepared in conjunction with the
MS sample. The MSD is prepared from a separate portion of the
client sample and processed with the same additions as the MS.
The sample chosen for matrix spike duplicate must be the same as
that chosen for MS. The MSD is prepared for methods that do not
typically show concentrations of target analytes above MDLs, such
as organic methods. The RPDs between the recoveries in the MS
and MSD measure the precision of the analytical method on the
actual client samples. Laboratory QC criteria for RPDs may be
established as specified in the Control Chart SOP QA.20 or by
method requirements. Control charts are available to investigate
recoveries on client-specific samples or for troubleshooting. For
the MSD sample, the client must provide ASC with extra sample
amounts. Ifinsufficient sample is available, the laboratory may
run an LCS duplicate to measure precision, depending on the
method.

Duplicate Sample

A duplicate sample consists of a set of two samples obtained in an
identical manner from the same client sample. The collection of
duplicate samples from a heterogeneous matrix requires homog-
enization to ensure that representative portions are analyzed. One
duplicate sample per batch of same matrix of 20 samples or fewer
is analyzed. The sample chosen for duplicate analysis is random
except that field and trip blanks are not used. Clients may desig-
nate the sample for duplicate analysis. The client must provide
sufficient sample to allow for duplicate testing.

The duplicate is prepared for methods that typically show
concentrations of target analytes above MDLs, such as metals and
GAC methods. The RPDs between the recoveries in the original
and duplicate measure the precision of the analytical method on the
actual client samples. Laboratory QC criteria for RPDs are
established for each method and matrix as defined in the Control
Chart SOP QA.20. Control charts are available to investigate
recoveries on client-specific samples or for troubleshooting.

If all other QC criteria are met, matrix effects may be established
by observing the sample to determine any visual heterogeneity. If
visual observation does not indicate a potential problem, the sam-
ple may be reanalyzed. Potential matrix effects are reported in the
case narrative.
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Splits

Clients may request that samples be split and sent to another labo-
ratory, or they may split the samples and submit them to a mini-
mum of two laboratories. Splits are often performed to evaluate
the comparability and reproducibility of the data for critical deci-
sion making, or when sample re-collection is not practical. These
inter-laboratory studies are defined in the client documentation.
Data resulting from splits are evaluated by the client. Sample
splits must be representative of the sample submitted. Errors from
sample splitting must be minimized by ensuring that the sample is
adequately mixed prior to splitting.

Other Laboratory QC Samples

The laboratory performs analysis of other QC samples or stan-
dards, depending on the analytical method. Standard QC samples
or standards are documented in the specific method SOP. Method-
specific QC samples or standards include internal standard spikes
for GC/MS methods; post-digestion spikes and serial dilutions for
metals analysis; and interference check samples (ICS) for induc-
tively coupled plasma (ICP) analysis.

Field QC Samples

To evaluate the overall sampling and analytical data quality indi-
cators, the client submits QC samples from the field. The field QC
samples include trip blanks, field blanks (such as ambient condi-
tion blanks or equipment blanks), and field duplicates. Trip blanks
may be prepared in the laboratory as described in Section 10. The
project managers will normally track the field QC samples to en-
sure that the frequency of sampling and analysis is consistent with
project requirements. In most cases, the analytical staff are typi-
cally not aware of which samples are the field QC samples. In
cases when MS/MSD samples are not client-specific for water
sample analysis, the analyst should review the client samples to
ensure that MS/MSD analysis is not performed on field blanks.

4.6.4 Statistical Evaluation

Statistical evaluations are performed for the quality indicators,
MDL, surrogates, and laboratory control samples. Control charts
offer the most graphic representation of a statistical evaluation.
Control charts identify potential problems, and the causes of these
problems are promptly investigated and eliminated. Internal QC
criteria are determined through historical trend analysis of data
collected on QC charts. The control chart process is defined in the
control chart SOP QA.20. The control chart procedure allows for
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identification of points outside QC criteria or potential QC prob-
lems by evaluation of trends.

Control charts are plotted for the percent recovery of surrogates,
and LCS compounds, as determined by the individual method SOP
or certifying agency requirement.

4.7 Accreditations, Certifications, Licenses,

and Registrations
The ASC has received approval from various state, federal, and
national agencies for performing analytical testing. The laboratory
has been granted numerous certifications and accreditations, based
upon compliance with standards set forth by the granting agencies.
The certifications are summarized in Appendix C. The ASCisa
National Environmental Laboratory Accreditation Program
(NELAP) accredited laboratory in a number of states, with primary
accreditations from New York State and Florida. The scope of ap-
proval is based on each agency’s requirements with regard to
regulatory requirements, methodologies, or matrix. Specific in-
formation on the parameters approved is maintained in the QA
files. The scope of evaluation as presented in Table C-1 in Appen-
dix C is the process used for granting the approval.
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Personnel

5.1 Job Qualifications for Key Technical

Personnel
The following are the minimum experience, education, and qualifi-
cations required for key personnel. Specific job descriptions for
each laboratory function are maintained in the QA files.

Technical Director: Experience in environmental laboratory
managing administrative, business, personnel, and production ac-
tivities. Minimum qualifications:

®  Education: Bachelor’s degree in chemistry or any related sci-
entific/engineering discipline with at least 24 college semester
hours in chemistry.

| = Experience: Two years laboratory experience.

Laboratory Staff: The laboratory has sufficient personnel, having
the necessary education, training, technical knowledge, and experi-
ence for their assigned functions.

All personnel are responsible for complying with all quality assur-
ance/quality control requirements that pertain to their organiza-
tional/technical function. Each technical staff member must have a
combination of experience and education to adequately demon-
strate a specific knowledge of his/her particular function and a
general knowledge of laboratory operations, test methods, quality
assurance/quality control procedures, and records management.
Specific requirements for training are found in the training SOP
QA.S

Some clients or programs may have specific requirements for spe-
cific positions. These requirements are specified in SOP QA.S5.
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5.2 Recruitment Policy

The ASC’s recruitment policy is defined by the corporate program.
Recruitment is the responsibility of the General Manager and cor-
porate human resources personnel. Orientation training of all new
employees includes review of the QAM, Chemical Hygiene Plan,
and all SOPs required for the job function.

5.3 Corporate Ethics Policy

Laboratory ethics and ASC’s ethics policy are discussed during
initial training for new employees. All new personnel receive eth-
ics training and are required to sign an ethics agreement. Ethical
standards training is reinforced on an annual basis. All employees
are required to sign an ethics agreement following annual training.
The corporate ethics policy is posted throughout the laboratory.
Any employee found to have knowingly reported data values that
are not actual values obtained, or improperly manipulated or inten-
tionally reported dates and times of data analyses that are not the
actual dates and times of analyses, is immediately terminated. Any
laboratory personnel identifying an accidental or suspected inten-
tional reporting of non-authentic data must report the finding im-
mediately. Information can be provided to the Technical Director,
Laboratory QA Coordinator, Laboratory General Manager, or As-
sistant General Manager, or in cases where anonymity is desired, to
the person at Corporate Headquarters designated on the employee
bulletin board. The project manager immediately notifies the cli-
ent if any improper data have been reported. A

5.4 Corporate Confidentiality and Propriety
Rights
All work is performed in the strictest confidence. During orienta-
tion training, new and contract employees are required to review.
the corporate policy and practices for protecting client confidenti-
ality and proprietary rights. The policy and practices are designed
to ensure that information from the laboratory is transmitted only
to the appropriate and responsible parties.

5.5 Training

New employees receive all necessary training for their job func-
tion. Refresher training is provided for current employees as re-
quired for their current job function. Training is performed both
on and off site by members of ASC staff, contractors, equipment
manufacturers, academic institutions, or regulatory authorities.
Training procedures are detailed in the training SOP QA.S.
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Off-site training takes place on an as-needed or availability basis.
Completed studies are documented and updated in the training files
of each employee. Off-site training may include the following:

®  Courses taken at local colleges and universities.

m  Workshops and seminars conducted by instrument manufactur-
ers, software companies, and national associations specializing
in analytical chemistry or laboratory quality assurance.

m  Specific training classes for instruments or software purchased
at the laboratory.

Personnel provide the Document Control Officer with any atten-
dance information and copies of any certificates earned during
such training.

On-site training takes place for all new personnel according to the
training procedure SOP. Personnel must demonstrate proficiency
in the analytical and/or administrative procedures before independ-
ent operation in the job function. On-site training includes the
following: ‘

® Training in the QAM for all employees when newly hired and
at yearly refresher training.

® Training on appropriate SOPs and all major revisions to those
SOPs, including QC requirements.

®m Instruction for the trainee performing a procedure by a peer
analyst or section supervisor.

®  Observation and oversight of the trainee performing a proce-
dure by section supervisor or peer analyst.

®  Verification that the trainee demonstrates proficiency in the
procedure. Each analyst is required to show demonstration of
capability through analysis of four known standards or other
means described in SOP A.23 and continuing demonstration of
proficiency annually through analysis of a proficiency test
sample, repetition of initial demonstration of capability or other
means described in SOP A .23. Other approaches to demon-
strating proficiency in tests not amenable to spiking are given
in SOP A.23.
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OSHA
Occupational Safety and
Health Administration

MSDS
Material Safety Data
Sheets

5.5.1 Training Records Maintenance

The Document Control Officer is responsible for maintaining the
training record files and entering information into the tracking da-
tabase. Reports from the database provide training summaries by
individual, and by SOP. The Document Control Officer notifies
appropriate personnel when a revision is finalized for the con-
trolled versions of the documents that will require retraining of all
appropriate personnel.

Résumeés, job descriptions, and biographies are included in the
training record files. Biographies are put in a uniform format by
the corporate human resources department and are updated with
additional education and experience as needed.

5.6 Safety and Health Policies

All laboratory personnel receive orientation training upon initial
employment as well as on-the-job training concerning health and
safety issues related to the operations being performed. In compli-
ance with the Occupational Safety and Health Administration
(OSHA), ASC conducts safety and health training annually, with a
careful introduction to new principles. Personnel have access to
the master Chemical Hygiene Plan and are trained in reading and
locating the Material Safety Data Sheets (MSDS). Personnel re-
quired to manage hazardous waste are trained in safety, legal, and
shipping aspects of waste management.
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Laboratory Facilities

6.1 Facility
The laboratory facility has an area of 25,000 square feet with over
800 linear feet of laboratory benching and over 120 linear feet of
fume hood space. The ASC floor plan is provided on Figure 6-1.
The laboratory is divided into the following areas: administration
and offices; GAC; metals sample preparation; organic sample
preparation; metals analysis; HPLC, PCR; GC and GC/MS analy-
sis for volatile and semivolatile compounds; and other laboratory
support functions. The sample management office is approxi-
mately 1,500 square feet and has a 390-square-foot walk-in cooler.
A separate ventilated room is used to store laboratory waste prior
to pickup by a licensed waste hauler.

Off-site facilities are used for material storage and file archiving.
The warehouse is located behind the laboratory facility and the
corporate headquarters is located within four miles of the labora-
tory facility.

Deionized water from a recirculating reverse osmosis/ion exchange
system is piped to all laboratory benches. Gases for laboratory in-
struments and operations are distributed from a central source to
the required areas through piping and manifolds. Laboratory
benches have chemical resistant work tops and surface bench-level
exhaust grills to remove vapors.

6.2 Security Systems and Environmental

Controls
The ASC provides a secure environment for our employees, guests,
clients, samples, and analytical data.
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6.2.1 Access

To ensure security, all exterior doors remain locked unless directly
monitored by personnel. Access to the laboratory is limited to
employees and contractors. Visitors not under signed contract to
E & E are required to sign the Visitor Log and must be
accompanied by an E & E employee.

The sample management area is the defined high security area.
Entry into this area is controlled by identification card activated
locks on the internal and external entry doors. Personnel not as-
signed to the high security area must be accompanied by an em-
ployee assigned to the area.

The sample reports storage area is defined as a limited access area.
Individuals requiring access must get a key from a designated staff
member.

6.2.2 Security

All doors are locked after normal business hours and require a card
for entry (SOP A.7). The security alarm at ASC continuously
monitors for smoke, extreme fire-related heat, cold room tempera-
tures, motion, and door contacts. When the alarm is activated, the
appropriate emergency response offices are notified. An emer-
gency contact list is provided to the local emergency offices for
contact in case of an emergency.

6.2.3 Archives

Access to the archive facilities is limited to the Laboratory QA Co-
ordinator, Document Control Officer, or personnel designated by
them (SOP A.27). The archives include all ASC copies of analyti-
cal reports, raw data, inactive logbooks, and other data that facili-
tate traceability of analytical results that are typically older than
one year. Materials housed in the archives are labeled with identi-
fication numbers to ensure retrievability. Electronic storage tapes
and disks are maintained by the IT Group.

6.2.4 Environmental Control

Lighting, noise, and other environmental factors at ASC are main-
tained at appropriate levels. Heating, ventilation, and air-
conditioning systems satisfy the needs of the testing being per-
formed. The laboratory building is designed to ensure constant
temperature control for analytical equipment. The building has
three completely separate air-handling systems to minimize air-
borne contaminants that may jeopardize sample integrity. Labo-
ratory activities that involve use of large quantities of organic sol-
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NFPA
National Fire Protection
Association

vents or inorganic acids are conducted in the northern end of the
building, well away from instrument areas.

The working and storage environments are maintained in a safe
and appropriate manner. Sample and standard storage areas are
monitored and temperature controlled. Separate storage areas are
designated for samples, standards, and other identified sources of
potential cross-contamination. Sample storage areas for volatiles
are separated from other storage areas and monitored for any cross-
contamination effects.

Safety measures and equipment which protect personnel and prop-
erty from injury or illness include: fume hoods, fire extinguishers,
fire blankets, alarm systems, safety training, protective clothing,
emergency showers, eyewashes, and spill control kits.

6.3 Chemical Storage

All chemicals are stored in appropriate cabinets and are properly
disposed of when necessary. All flammable solvents are kept in
OSHA and National Fire Protection Association (NFPA)-approved
areas. Acids are stored in OSHA-approved areas.

All chemicals, samples, and wastes are accumulated in satellite ar-
eas in the laboratory as specified in the waste disposal SOP A.10
and Chemical Hygiene Plan. The samples and wastes are then
transferred to the waste storage area. This area is specially de-
signed and separately ventilated to accommodate waste storage
prior to proper disposal.

An authorized waste carrier is contracted to pick up waste as
needed and dispose of it, in accordance with all regulatory re-
quirements. Post-analysis disposition of samples is dependent
upon project-specific requests. Remaining sample material may be
returned to the client, safely discarded, or archived for a specific
period of time prior to disposal. Section 10.5 defines the specific
requirements for sample disposal and other waste disposal opera-
tions.
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Equipment and Materials

Accurate analysis consists of setting up proper instrument operat-
ing conditions, calibrating instruments, monitoring instrument per-
formance tests, analyzing prepared samples, and collecting data
from the analyses. Instrumental analysis procedures, frequencies,
and acceptance criteria are described in the test method SOP. The
basis for performance criteria, instrument conditions, and the steps
of each procedure are derived from EPA or client-specified refer-
ence methods.

7.1 Instruments
Analytical instrumentation at ASC includes:

®  Gas chromatographs (GC);

®  Gas chromatographs/mass spectrometers (GC/MS);

®m  High performance liquid chromatographs (HPLC);

s Jon chromatograph$ Ioc;

8 ICP-atomic emission spectrophotometers;

B Atomic absorption spectrophotometers (AA);

® UV/visible and infrared épectrophotometers; and

® Flow injection analyzers.

The ASC’s major equipment is summarized in Table D-1 in Ap-
pendix D. All instrumentation is uniquely identified by an instru-
ment code and serial number.

Regular maintenance procedures and frequency for all equipment

are defined in the test method SOP. A stock of spare parts and
consumables are maintained for all analytical equipment. Backup

LMSRVILABORATORY\QA\QA_Manual_Revd.ene 7-1



ASC=-8

Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

UPS
uniterruptible power
source

The laboratory has an un-
interruptible power source
(UPS) capable of sustain-
ing power to the instru-
ments and computers for
up to three hours in the
event of a power failure.
The UPS prevents prob-
lems caused by fluctua-
tions in the power source.

instrumentation for most analytical equipment is available in the
event of major equipment failure. The laboratory has a large un-
interruptible power source (UPS) capable of sustaining power to
the instruments and computers for up to three hours in the event of
a power failure. The UPS prevents problems caused by fluctua-
tions in the power source.

Service contracts are maintained for major instrumentation. Serv-
ice technicians may be called for on-site service of major equip-
ment if routine maintenance operations do not eliminate any prob-
lems. Procedures and schedules for preventive maintenance are
available in the test method SOPs. All preventative and corrective
instrument maintenance is recorded in the logbooks assigned to the
equipment. Records of external service are stored in files by the
Section Supervisor. Instruments will be tagged as out-of-service
until maintenance procedures are completed.

After instrument maintenance or repair, the instruments must be
successfully recalibrated following the method SOP. Laboratory
personnel must demonstrate acceptable QC performance on the
instrument before sample analysis is conducted with it.

7.2 Instrument Operating Conditions

The reference methods for a given analysis define the instrument
operating conditions. In many of the reference methods, a range or
general guidance for the operating conditions is defined. The op-
erating conditions may be modified to clarify the reference meth-
ods or improve the quality of the results. In all cases where the
method is modified, the performance criteria from the reference
method must be within the defined acceptance limits. Acceptable
modifications to the operating conditions are stated in the method
SOP. Any change in the operating conditions not stated in the
SOP is documented on a corrective action form. When a change in
the operating condition is proven to improve performance for all
matrices, the method SOP is revised.

7.3 Computer Systems

E & E maintains an extensive network of computer systems cen-
tralized in the corporate headquarters building. The ASC’s domain
includes an integrated network of standalone instrument comput-
ers, instrument data systems, servers, and personal computers.

The GC/MS data system is a UNIX-based Hewlett Packard (HP)
9000/735 system running Target Chromatographic Analysis soft-
ware by Thru-put. The central server (i.e., PA-RISC, 208 mega-
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HP
Hewlett Packard

MB
megabyte

RAM
random access memory

GB
gigabytes

LIMS
Laboratory information
Management System

RDBMS
Relational Database
Management System

CLP
Contract Laboratory
Program

CAD
computer-aided design

byte (MB) random access memory (RAM) and 8 gigabytes (GB)
disk space) is supported with PC stations and three HP1000 mini-
computers. The GC and HPLC data system is Perkin Elmer Turbo-
chrom Client-server Chromatographic Analysis software running
on an HP Netserver LH Pro/200 with 128 MB RAM and 42 GB of
disk space. The GC data system supports seven Windows NT™
workstations. The two PE Optima ICP stand-alone Winlab data
systems run on a Windows NT™ workstations. All other instru-
ments operate standalone data systems.

Developed in Microsoft Access®, the Laboratory Information
Management System (LIMS) is a proprietary customized hybrid of
a commercial LIMS product, Khemia Omega [T™. The LIMS
system is a Microsoft Windows™ based, multi-user Relational
Database Management System (RDBMS). This system operates
under a modified client/server model. The front-end application
runs on a mix of Windows NT™ Workstation and Windows 95™
desktop PCs, the backend database is stored on a Windows NT™
Server with dual Pentium Pro dual processors. The server is a Dell
Poweredge 2400 with 512 MB RAM and 90 GB of disk space and
is set up in a RAID S configuration incorporating commercial
software to provide automated failover to a redundant comparable
server. This configuration provides both software and hardware
fault tolerance. Omega IT™ provides full-feature, flexible labora-
tory information management including sample management, work
assignment, sample tracking, data reporting, QA, financial plan-
ning, and resource allocation. For Contract Laboratory Program
(CLP) reporting, ASC runs Target software for organics analysis
and Ward software for inorganic reporting on network PC stations.

In addition to the LIMS, all ASC support software is Microsoft Of-
fice 97 running in Windows 95. All the systems are linked to over
45 PCs and 20 printers.

E & E’s Corporate Computer Support Center, publications net-
work, graphics, and computer-aided design (CAD) departments
also support the ASC. Through these groups, ASC has complete
access to the programming and office support software required by
clients.

7.4 Sampling Materials

While ASC does not routinely perform sampling, ASC does pro-
vide clients with materials needed for sampling upon request.
Materials are assembled to meet project-specific requests. The
materials provided may include the bottles, blanks, custody
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form(s), preservatives, and cooler(s) to be used during sample col-
lection. Tables 7-1 and 7-2 list standard containers provided by the
ASC. The sample containers or bottles for sample collection are
purchased either precleaned, with a certificate of the test results, or
precleaned but without a certificate for which ASC then tests lots
for contamination. The certificates of analysis are maintained by
shipping personnel. The lot numbers, expiration date, and amount
of reagent used for sample preservation are recorded and tracked
by shipment. Field and trip blanks are preserved with the same
reagents as the samples and are tracked by lot number.

Table 7-1 Sample Containers and Volumes for Soil Samples
; R LR . Number of Con-
. . o tainers and . v
Type and Size of . "Sample Volume - Minimum Volume
~ . Container - -~ (per sample) per Test (grams)

ype alysis

‘Purgeable (volatile)
-Organics

40-mL glass VOA vial
with Teflon™-backed
septum or 4-0z. VOA
glass jar with Tef-
lon™-lined cap

Two 40-mL or one
4-0z; fill com-
pletely, minimal air
space

Fill container

'Extractable organics  |8-0z. glass jar with One; fill completely |50
Teflon™-lined cap
‘Metals ;8-02. glass jar with  |One; fill completely|25
‘ :Teflon™-lined cap
‘General analytical tests |8-0z. glass jar with One; fill completely|15

Teflon™-lined cap

Notes:

All sample bottles are prepared in accordance with generally accepted bottle-washing procedures.

Several types of analyses may be performed on samples from the same container, depending on the sample density and

minimum volume requirements.

When project-specific laboratory QC samples are required, a double volume of the sample should be collected and la-
beled as MS/MSD, or duplicate, etc. Minimum volumes do not include QC samples.

Sample preservation requirements and holding times are presented in Appendix E.

Key:

VOQA = Volatile organic analysis.

Materials used for sampling are stored in the warehouse building
adjacent to the laboratory building. Reagents for preservation are
stored in designated areas to avoid contamination during storage.
Trip blanks are prepared as needed in the laboratory volatiles area.
All glass containers are packaged to prevent breakage. The con-
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Table 7-2 Sample Containers

tainers are placed in plastic coolers, filled with additional packing
material, and sealed with tape for shipping.

and'Size of ~
-Container .

Volumes for Water Sam

les
umber of Contalners
~and ¢

o (per:sample) .
Three fill completely, no

Samp!e Voiume e

* Minimum

~Volume per
" Test
_(mL) .

| Purgeable (volatile) ' 40-mL glass vial with Tef- 40 1
| organics ! lon™-backed septums air space
| Extractable organics ! 0.5-gallon or 1-liter amber One 0.5-gallon or 1-liter per 1,000
E | glass bottle with Teflon™- test; fill completely
~lined caps ! .
Metals 1-liter polyethylene bottle One; fill 7/8 full 100
_ with polyethylene-lined cap
Cyanide I-liter polyethylene bottle { One; fill 7/8 full 50
. with polyethylene-lined cap . |
+ TOC ' 125-mL polyethylene bottle | One; fill completely 10
' Sulfide - 1-liter polyethylene bottle | One; fill completely, no air 200
P ‘ | space
; Acidity, alkalinity, : 1-liter polyethylene bottle | One; fill completely 500
' pH. dissolved solids.  with polyethylene-lined cap
suspended solids (multiple analyses) all from
_ _one bottle) ;
Hardness 1-liter polyethylene bottle | Can take out of metals 100
with polyethylene-lined cap ! analysis bottles
i Chloride . 1-liter polyethylene bottle | One; fill completely 10
: _ with polyethylene-lined cap |
I Sulfate ! 1-liter polyethylene bottle One; fill completely 100
‘ - with polyethylene-lined cap |
Nitrate | |-liter polyethylene bottle One; fill completely 10
i Nitrite ! 1-liter polyethylene bottle One; fill completely 10
' Total phenol . 1-liter amber glass bottle One; fill completely 50
- TOX . 1-liter amber glass bottle . One; fill completely, no air 200
' i space
' Ammonia-nitrogen | 1-liter polyethylene bottle One; fill completely 200
: * with polyethylene-lined cap |
- BOD; _ 1-liter polyethylene bottle One; fill completely 500 |
i | with polyethylene-lined cap
) COD i 125-mL polyethylene bottle | One; fill completely 10
; i with polyethylene-lined cap
" Color : 1-liter polyethylene bottle One; fill completely 50
- __ with polyethylene-lined cap
Fluoride 1 -liter polyethylene bottle _ One; fill completely 10
oo .. withpolyethylene-linedcap |
- TKN : 1-liter polyethyliene bottie [ One; fill completely 100
with polyethylene-lined cap '
' Hexavalent 125-mL polyethylene bottle  One; fill completely 100
i chromium . with polyethylene-lined cap |

LMSRVIN\LABORATORY\QA\QA _Manual_Rev4.ene

7-5



Laboratory QA Manual
- anatytical Revision No.: 4
| SEMYICES )
’l E"{ Humu' Date: 01/02

Minor Revision Date: None

Minimum

et e S, and - - - Volume per
.. TypeandSizeof Sample Volume Test

.~ Container ‘ {per sample) .
. 01l and Grease ._1-liter amber glass bottle One; fill completely ( 1,000 |
. TRPH ._1-liter amber glass bottle One; fill completely ! 1,000 !
" Orthophosphate ~ 1-liter polyethylene bottle One; fill completely i 50 |
with polyethylene-lined cap I |

Nﬂo.tes:" -
All sample bottles are prepared in accordance with generally acceptable bottle-washing procedures.

Several types of analyses may be performed on samples from the same container depending on the minimum sample vol-
ume and preservation requirements.

When project-specific laboratory quality control samples are required, a double volume of the sample should be collected
and labeled as a matrix spike‘matrix spike duplicate, duplicate. ete. Minimum volumes do not include QC samples.

Sample preservation requirements and holding times are presented in Appendix E.

Key:
BOD; = Five-day biochemical oxygen demand.
CoOD = Chemical oxygen demand.
TKN = Total Kjeldahl nitrogen.
TOC = Total organic carbon.
TOX = Total organic halogen.
TRPH = Total recoverable petroleum hydrocarbons.

Sample containers are purchased from vendors using EPA-
approved glass cleaning procedures. Vendors are approved ap-
proximately every one to two years. The vendor selection process
includes a pre-selection review of qualifications, preparation of a
request for quotation, and receipt and review of proposals. Com-
petitive bidders are required to send a series of bottles for testing.
The ASC tests a subset by batch of containers to ensure product
quality prior to awarding contracts. Once a vendor is awarded the
contract, the vendor secures large lots of bottles required by the
laboratory. Bottles are shipped to the ASC or directly to sampling
sites from the lots allocated to E & E.

7.5 Glassware and Glassware Cleaning
Glassware subjected to heat or chemicals are of borosilicate glass.
The laboratory also possesses Teflon™ ware for certain tests.
Volumetric glassware is Class A.

All glassware used for the preparation of samples is cleaned as de-
scribed in the SOP for glassware cleaning, A.31, defined for each
laboratory preparation area. These procedures include pre-rinses
and soapy water washes. The pre-rinse may be solvent, water, or
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acid solution, depending on the analysis. Glassware is washed
with laboratory grade detergents, followed by multiple ASTM
Type II water rinses. Cleaning procedures required by specific
methods may include solvent, acid, or other rinses. The clean
glassware is air dried unless other drying is recommended by the
reference test method. The clean glassware is stored in the labo-
ratory area as specified in the reference method or on designated
shelves.

Cleaning areas and materials are segregated to avoid cross-
contamination. Glassware used for high concentration analyses is
kept segregated from glassware used for low concentration analy-
ses. Dedicated glassware is used for volatiles, extractable organic
compounds, GAC, and metals analyses.
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Standards and Calibration

During the analytical process, a variety of measurements are re-
quired including volume, weight, concentration, pH, and tempera-
ture measurements. The ASC follows established practices as
documented in SOPs that ensure the calibration and verification of
all equipment and the traceability of standards to national standards
of measurement (where available).

8.1 Chemical Standards

. The procurement, preparation, handling, storage, and documenta-
i tion of chemical standards is critical to the analytical process. It is

through these chemical standards that reported analyte measure-
ments in samples are traceable to reference values. The ASC uses
only quality chemicals as reference materials. Whenever possible,
standard solutions must be traceable to national standards, such as
National Institute of Standards and Technology (NIST) or NELAP-
certified providers.

Preparation of the chemical standards is documented in the method
SOP. The documentation requirements for ensuring traceability
are defined in the reagent and standard traceability SOP A.28. The
procedures describe the management of these analytical standards
and the reagents used in preparing the standards. All analysts are
trained in the reagent and traceability SOP and are responsible for
implementing the procedures.

8.1.1 Sources of Standards, Traceability, and

Verification

' The ASC purchases chemical standards from approved suppliers.
i Information about the standards along with any client requirements

are recorded in the pertinent standards logbook. The analyst re-
ceiving a chemical standard shipment verifies that the information
on the standard label is consistent with that on the supplier’s cer-
tificate or other paperwork. Information about the standard is re-
corded in a standards logbook. Codes that unambiguously identify
the supplier materials and all derived preparations are also used to
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Primary Standard - A
neat or concentrated
standard received from a
supplier. A primary stan-
dard is traceable to NIST
or verified as equivalent
to a certified reference
material.

Secondary Standard - A
neat or concentrated
standard received from a
supplier or prepared at a
laboratory. The solution’s
concentration is deter-
mined against a primary
standard.

Stock Standard - A solu-
tion of a standard at a high
concentration, used to
prepare working stan-
dards. These may be
prepared in-house or re-
ceived from a supplier.
This standard may be a
primary or secondary
standard.

Working Standard - A
solution of one or more
standards or stock stan-
dards containing the ana-
lyte(s) of interest. The
standard is prepared at
the concentration defined
in the appropriate method
SOPs. The working stan-
dard is used to directly
prepare instrument cali-
bration or sample fortifica-
tion. These may be pre-
pared in-house from pri-
mary or stock standards,
or purchased from a sup-
plier.

ICV
initial calibration
verification

trace standard solutions. Non-certified materials are verified
against certified reference standards, when certified reference ma-
terials are available.

8.1.2 Types of Standards

Analytical methodologies define a variety of QC samples that are
used by the laboratory and include: surrogate and matrix spikes,
laboratory control samples, internal standards, other QC check
standards, and calibration standards. The composition and con-
centration of these QC samples must conform to method specifica-
tions. Standards used to prepare QC samples are categorized at
ASC according to primary standard, secondary standard, stock
standard, and working standard.

8.1.3 Preparation of Standards

Standard solutions are prepared by experienced analysts and
documented in the appropriate standards logbooks. How a stan-
dard solution is prepared depends upon the amount required, the
concentration required, and the solution’s intended application.
New standards are prepared as needed.

All standards are assigned an expiration date. If provided, the sup-
plier's assigned expiration date is used for standard or stock stan-
dards, otherwise, the expiration date is assigned based on the date
of preparation and the known stability of the analyte. Analytes
known to be highly volatile or subject to rapid degradation or reac-
tion are assigned shorter expiration dates. A standard mixture is
assigned an expiration date no later than that of its shortest-lived
component.

The expiration date is a latest use date. Standards are examined for
deterioration and evaluated for their contribution to analytical
problems during each analytical sequence. The QC parameters for
each analysis are designed to monitor the working standards. Stan-
dard solutions showing signs of deterioration or with uncertain in-
tegrity are replaced immediately, prior to their expiration date.

The initial calibration verification (ICV) are prepared with refer-
ence material that is independent of the associated calibration stan-
dards. Continuing calibration verifications are from the same
source as the calibrations standards.

Laboratory Control Samples (L.CS) may be prepared from the same
source as calibration solutions or they may be from a second
source except where not allowed by specific clients.
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8.1.4 Inventory and Storage ‘
Documentation for all standards is carefully kept in relevant stan-
dards logbooks. Certificates from the manufacturer are taped in
the bound logbook or placed in a ring binder. Each certificate in-
cludes the code number for the standard. The manner of storage
for a standard is determined by its type, expiration date, shelf life,
or manufacturer’s specifications. All light sensitive standards are
stored in amber vials or bottles in designated refrigerators, freezers,
or chemical shelves. Analytical standards are never stored together
with samples, extracts, or digestates.

8.2 Calibration Procedures and Frequencies

All equipment used for measurement and testing meets the specific
requirements of pertinent analytical methods and applicable certifi-
cation agencies. Calibration procedures and frequencies for specific
types of equipment are briefly summarized below. Section 8.3 de-
scribes major instruments such as GC/MSs, GCs, HPLCs, and ICPs.
Section 8.4 describes support equipment, such as thermometers,
analytical balances, pH meters, autopipettors, and volumetric glass-
ware. The specific calibration procedure and frequency are specified
in separate SOPs for support equipment or the SOP for the test
method using the instrument. Calibration criteria are listed in the
method SOP. Except in the rarest of circumstances, the ASC does
not report data for any samples unless the performance criteria for
initial calibrations are satisfied. Ifit is necessary to report data, it is
appropriately qualified or discussed in the report narrative after ap-
proval from the project manager.

Most instrumentation software indicates for the calibration curve
the test method, date, time, analyte, and standard concentrations
used and corresponding instrument responses. The time stamp is
set to the network time by the System Administrator. Access is
password protected. The software reports the equation of the cali-
bration curve and the correlation coefficient. When the curve is
prepared manually, the analyst records these. When the curve is
recorded manually, the analyst records the equation of curve and
the correlation coefficient.

The instrumental performance requirements of the published meth-
ods and/or manufacturer specifications are followed unless otherwise
specified for a project. Other performance tests may also be exe-
cuted to further demonstrate proper functioning of instrumentation.
Any instrument not functioning properly will be tagged out-of-
service until proper operation is restored. The SOPs for the opera-
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BFB
bromofiuorobenzene

DFTPP
decafluorotriphenylphosphine

tion of measurement equipment on the test method contain the fol-
lowing information, as applicable:

® Equipment used in the procedure;
®  (Calibration procedure, including all formulas and calculations;

®  Acceptance criteria for the calibrations, including the accuracy
and precision required;

®  Corrective action for failed acceptance criteria, including as-
sessment of previous calibration results;

® List of calibration standards;

®  Frequency with which the equipment is calibrated, adjusted,
and checked; and

®  Maintenance of the equipment and record keeping to track per-
formance before and after maintenance.

8.3 Instrumentation

8.3.1 Gas Chromatography/Mass Spectrometry

The GC/MS is hardware tuned prior to performing the initial and
continuing calibrations and all sample analyses. Results are re-
quired to meet the peak ratio specifications of the analytical meth-
ods. For volatiles analyses, bromofluorobenzene (BFB) is used,
and for semivolatliles analyses, decafluorotriphenylphosphine
(DFTPP) is used.

The GC/MS is calibrated using internal standard techniques by
analyzing a set of five or more initial calibration solutions, using
procedures specified in the method and SOP.

Calibration criteria are listed in the method SOP. The initial cali-
bration is verified by analysis of a second source standard.

Each day the initial calibration is verified through the analysis of a
continuing calibration standard at the start of each analytical batch.
The concentration of the continuing calibration standard is depend-
ent on the requirements of the specific method and SOP.
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8.3.2 Gas Chromatography and High Performance

Liquid Chromatography
External standard calibration is utilized for analysis by GC and
HPLC. The method-specified number of calibration standards are
used (e.g., generally 5 points) and specified in the SOP. For multi-
ple response components (e.g., polychlorinated biphenyls,
toxaphene) the quantitation consists of an average of the quanti-
tated values for selected peaks. Calibration criteria are listed in the
method SOP. The initial calibration is verified by analysis of a
second source standard (ICV).

Each day the initial calibration is verified through the analysis of a
continuing calibration standard (CCV) at the beginning of the

- analytical sequence at least every 20 samples. The concentration

of the continuing calibration standard is dependent on the require-
ments of the specific method and SOP.

Other standard checks may be required for a specified reference
method. Instrument performance checks specified in the reference
method must be performed and within the acceptance limits stated
in the reference method.

8.3.3 Atomic Absorption Spectrophotometry

An initia] calibration is performed daily with standards as specified
in the SOP. The initial calibration is verified at the beginning of
the run sequence and every 10 analyses. Continuing calibration
blanks are run at the same frequency.

The continuing calibration must be within the range specified in
the analytical method SOP utilized. Analysis of samples cannot
begin until an initial calibration verification has been performed
and is found to be within the specified range of the true value.

8.3.4 Inductively Coupled Plasma Emission
Spectrophotometry
Initial calibration is performed daily and continuing calibrations
are performed every 10 analyses. The number of initial calibration
standards used depends on the method employed. Samples are not
analyzed until an 1nitial calibration verification has been performed
and is found to be within specified range of the true value, de-
pending on the method. Continuing calibration is required to meet
the criteria of the analytical method.
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8.3.5 lon Chromatography

Initial calibration is performed daily using five calibration stan-
dards. Continuing calibration verification is performed every 10
analyses. Specifications for acceptable quality control are depend-
ent on the method citation under which the samples are analyzed.

8.3.6 Spectrophotometers

Initial calibration is performed at least every six months using five
calibration standards. Continuing calibration standards are ana-
lyzed every 10 analyses. Analyses are repeated for quality control
standard failures.

8.3.7 Flow Injection Analysis

Initial calibration is performed daily using five calibration stan-
dards. Continuing calibration verification is performed every 10
analyses. Specifications for the quality control samples are de-
pendent upon the analyte measured.

8.3.8 Total Organic Carbon Analyzer

Initial calibration is performed daily using five calibration stan-
dards. Continuing calibration verification is performed every 10
analyses. Specifications for the quality control samples are de-
pendent upon the method chosen for analysis.

8.3.9 Total Organic Halogen Analyzer
The titration cell is verified to be within specification for the
method at the start and after every 10 sample analyses.

8.4 Support Equipment

All equipment is calibrated according to the SOP used for the
analysis. The most common support equipment used in the labo-
ratory are thermometers, balances, pH meters, and conductivity
meters. This section provides a general summary of the procedure
used for calibration and measurement controls. Other equipment
calibration is defined in the test method SOP.

8.4.1 Thermometers

Laboratory thermometers are routinely checked for accuracy
against certified, NIST-traceable thermometers following the ther-
mometer calibration procedure. These calibrations are performed
annually (SOP A.38). Correction factors derived from the annual
calibrations are applied to temperature readings. NIST-traceable
thermometers are professionally calibrated and recertified every
five years. Records of thermometer calibrations are retained in a
logbook in the general analytical chemistry laboratory area. All
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potassium chloride

thermometers are tagged with the thermometer ID number, correc-
tion factor to be applied to the measurement, and the expiration
date of the calibration check. Thermometers past the calibration
expiration date or thermometers not reading properly are not used.
Replacement thermometers are calibrated, and the maintenance
logbook is updated when a change in the thermometer is required
due to breakage, damage, or expired calibration.

8.4.2 Balances

Calibration checks are performed for each day of use, for each bal-
ance. The calibration consists of a minimum of two weights which
bracket the weight to be measured. The balance calibration proce-
dure defines the acceptance criteria and performance criteria for the
various balances used in the laboratory. Calibration weight meas-
urements must meet the acceptance criteria listed in the SOP A.19
and balance calibration logbook. Each balance is serviced and
calibrated by a certified professional annually. The accuracy of the
calibration weights used by ASC is verified each year by an ac-
credited calibration service. Balances are labeled with the balance
number, date of service, and the expiration date for the annual
service check. The balance number used for any measurements
requiring traceability is recorded with the measurement data. Bal-
ances with expired calibrations or that fail the weight check are not
used.

8.4.3 pH Meters

Each day pH meters are calibrated prior to use. The meter is cali-
brated following the procedure for pH analysis (SOP GAC.34).
Records of the calibration are documented in an instrument log-
book or in the raw data for the analysis being performed. At least
two buffer solutions that bracket the measurement range of the
analysis are used for calibration. A check standard is used at the
end of the analysis run to verify meter stability.

8.4.4 Conductivity Meters

A five-point calibration curve using potassium chloride (KCl) so-
lutions is analyzed annually. The calibration curve is used to de-
termine the cell constant for the meter. The cell constant from the
annual calibration curve is compared to the acceptance criteria de-
fined by the manufacturer. If performance is unacceptable, the cell
is cleaned and rechecked. The cell is not used until satisfactory
performance is achieved.
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A single KCl standard solution is used as a check standard each
day the meter is used. The meter is labeled with the expiration

- date for the annual calibration.
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Test Methods and SOPs

The ASC is a full service analytical laboratory. Products include
the preparation and analysis of a wide variety of sample matrices
using standard, approved methods. The draft methods in the refer-
ence SW-846 below fall in the category of “any reliable method”
and may be used with the understanding of the client. In addition,
ASC develops and validates non-routine analytical methods. The
ASC’s standard tests are listed in Table E-1 in Appendix E. The

. ASC’s procedures for validation of new methods are described
" below.

|
|

9.1 Routine Analytical Methods

The ASC utilizes a variety of in-house analytical methods that are
based on the most recent versions of EPA or other published meth-
ods. In some cases, minor modifications of the reference method-
ology may be employed. Such modifications are listed in the cor-
responding SOP. Accuracy, precision, and sensitivity must be
within the acceptance criteria of the reference method. Com-
pounds, elements, or parameters to be measured are chosen from
the reference methods. Additional compounds, elements, or pa-
rameters may be added based on client or project specific requests.
Reference methods are utilized from the following references:

B Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, EPA SW-846, Updates III, IIIA, Drafts IVA and
IVB, USEPA, November 2000;

®  Standard Methods for the Examination of Water and Waste-
water (American Public Health Association [APHA]/American
Water Works Association [AWWAY]), 18" edition, 1992;

W Methods for the Determination of Metals in Environmental
Samples, USEPA, EPA-600/4-91/010, June 1991.
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Methods for the Determination of Metals in Environmental
Samples, Supplement I, USEPA, EPA-600/R-94/111, May
1994.

Methods for the Determination of Inorganic Substances in En-
vironmental Samples, USEPA, EPA-600/R-93/100, August
1993.

Methods for Chemical Analysis of Water and Wastes, USEPA,
EPA-600/4-79-020, March 1983;

Wastewater testing references cited in 40 Code of Federal
Regulations (CFR) Part 136,

EPA Contract Laboratory Program Statements of Work for Or-
ganic (OLMO04.2) and Inorganic (ILMO04.1) Analyses;

Drinking water testing references cited in 40 CFR Part 141;

Methods for the Determination of Organic Compounds in
Drinking Water, USEPA, EPA/600/4-88/039, December 1988,
revised July 1991. :

Methods for the Determination of Organic Compounds in
Drinking Water-Supplement I, USEPA, EP A-600-4-90/020,
July 1990.

Methods for the Determination of Organic Compounds in
Drinking Water-Supplement II, USEPA, EPA-600/R-92/129,
August 1992.

Environmental Monitoring Systems Laboratory, USEPA, Cin-
cinnati, Ohio 45268.

NIOSH Manual of Analytical Methods, 4" edition, U.S. De-
partment of Health and Human Services, August 7, 1994; Janu-
ary 1998.

ASTM guidelines; and

Specialty testing references cited by state regulatory programs.

The test methodologies are listed in Table E-1. An inventory of
the ASC SOPs is provided in Appendix F.
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IPR
initial Precision and
Recovery

SOPs are written for each analytical method as described in the
SOP QA.18, Standard Operating Procedures, Use and Administra-
tion. Analytical SOPs include a method summary; health and
safety concerns; references; interferences; instrumentation and
equipment; reagents and materials; preservation and container han-
dling; a detailed description of the procedure including all calcula-
tions; data reduction and reporting; QA/QC procedures; and sam-
ple disposal. Any special client requirements are listed in a sepa-
rate section. SOPs are developed, reviewed, and revised according
to document control procedures described in Section 11. All SOPs
must reflect actual laboratory practice and are used as a training
tool for new and existing analysts. SOPs are reviewed annually or
biannually according to SOP QA.18, or when the method is re-
vised. All analysts receive training on the major revisions prior to
the actual implementation date.

9.2 Target Compounds

Most of the organic analytical methods can be used to analyze
multiple parameters that are either listed in the method or consid-
ered potentially detectable by the analytical technique. The target
compounds for the method depend on the specific application or
project. For each method, the laboratory maintains a standard tar-
get compound list as identified in the individual method SOPs.
The standard compound list is made up of the compounds that are
analyzed routinely, included in all standards, and used to generate
internal control limits and method performance data. The labora-
tory may add or delete compounds from the method and will gen-
erate the QC data for the compound as required for the specific ap-
plication or project. In some cases, the method SOPs list com-
pounds that ASC has historical data demonstrating the use of the
method for that compound.

9.3 Non-routine Analytical Methods

The process of development of non-routine analytical methods in-
cludes a literature search and review, development and approval of
an experimental approach, testing of analytical techniques, and
generation of method performance data such as an MDL or Initial
Precision and Recovery (IPR) studies. Method development stud-
ies are conducted under Good Laboratory Practice procedures.
Methods are documented in an SOP.
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Sample Management

10.1 Sample Receipt and Chain-of-Custody

The sample custodian or designee receives all samples. A work
order number is assigned to each shipment of samples received
from a client. In-house records for a new work order are initiated
with a cooler receipt form. The sample custody form is signed by
the client and sample custodian when the samples are received at
the laboratory. Samples received via overnight courier are signed
on the bill of lading. The bill of lading, cooler receipt form, and
the sample receipt log are completed for samples delivered by cou-
rier (see examples in Appendix B).

The shipping containers, their contents, and accompanying client

documentation are examined by the sample custodian. Information
about the presence and condition of custody seals, the state of pres-
ervation of the samples, and other required information is noted on

| the cooler receipt form and/or package receipt log (SOP SM.1,
i SM.2). The USEPA form DC-1 is used for USEPA CLP samples

(SOP SM.11). The cooler temperature, along with the presence or
absence of ice, is recorded on the cooler receipt form and chain-of-
custody (COC), if applicable. The ASC recommends clients in-
clude a temperature blank in all coolers. Any discrepancies in
documentation or problems with sample condition are noted and
immediately brought to the attention of the client via the project
manager notification form. The project manager provides the sam-
ple custodian with instructions on the processing of samples that
are incomplete or missing required information.

The sample custodian logs the samples into the LIMS, and a label
for each container is printed. The custodian attaches each barcode
label to the appropriate sample container. The following
information is recorded for tracking samples: laboratory sample
ID, client sample ID, sample matrix, and storage location. The
sample receipt and handling SOPs describe procedures for sample
receipt and log-in, COC, and handling of sample shipment
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containers provided by clients. All log-in information is reviewed
by a project manager before a sample can be released for analysis.

10.1.1 Sample Acceptance Policy

The ASC only accepts samples that are appropriate for the re-
quested tests, that are accompanied by sufficient documentation,
and that pose no abnormal health and safety threats to facilities or
employees.

Samples are appropriate for the requested tests if:

® they are in the proper containers,

® the matrix is compatible with the test,

there is sufficient volume,

® they are properly preserved, and
® they are within hold times.
Documentation is sufficient if:

® the sample is identified correctly;

® the sample location, date, time of collection, and sampler’s
name are noted;

® labeling is durable (water resistant);

B preservatives added are noted;

®  sample type is noted;

® information is legible;

® a COC form or equivalent documentation is used; and

B container contents match the documentation.

A sample is acceptable from a health and safety perspective if:

B it is not from a site with known radioactivity >2 times back-
ground (a counter may be used on suspect samples);
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B it is not from a site that contains dioxin or furan compounds in
concentrations that will cause health, safety, or disposal prob-
lems;

B it is not explosive, shock sensitive, air or water reactive; and
® the outside of the sample container is clean.

It is the responsibility of the sample management staff to note
when samples are unacceptable. It is the responsibility of project
managers to make final determinations regarding samples, to notify
clients, and to make appropriate comments in laboratory reports.

10.2 Sample Preservation and Security

Samples are stored in a secure manner to ensure their integrity.
Samples are stored at temperatures that meet the specifications of
the methodology, regulatory agencies, and client. Refrigerator
temperatures are maintained at required temperatures (2° - 6°C) and
monitored regularly. Preservatives, temperatures, holding times,
and container storage requirements are listed in Appendix E. Cli-
ent QAPPs may list preservation requirements differing from the
laboratory’s. This information is provided to the sample custodi-
ans for project-specific handling.

Chemical preservatives are normally added to sample containers in
the field at the time of sampling. Acid or base preservation and
temperature preservation are checked upon receipt with the excep-
tion of preservation for volatile organic compounds, which is
checked after analysis. Any differences from laboratory or client-
specific requirements are recorded on project manager notification
forms, and the client is contacted by the project manager.

Sample storage facilities are located within the sample manage-
ment area, which is secured by locked doors. Extracts and diges-
tates are stored in designated freezer units or storage cabinets, re-
spectively, in the laboratory analytical areas. Internal procedures
and documentation pertaining to sample possession, removal from
storage, and transfer are outlined in the sample custody procedure
SOP SM.4. Samples are returned to the sample management area
after the required sample portion is removed for analysis.

Precautions are taken to ensure that cross-contamination does not
occur during sample storage. The volatile storage refrigerator is
monitored weekly for volatile compounds via storage blanks.
Storage blanks from the volatiles sample storage refrigerator are
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replaced weekly and the previous blanks removed and analyzed.
The storage blank information helps ASC personnel assess poten-
tial cross-contamination in the sample storage refrigerator. Addi-
tional project-specific storage blanks are used as required.

Temperatures of cold storage areas are monitored using ther-
mometers calibrated to NIST-traceable thermometers and recorded
each working day. Min/max or recording thermometers are used to
verify cold storage temperatures on non-working days. Walk-in
coolers in the Sample Management area are monitored on off-
hours electronically by a security company. Corrective action is
taken as necessary when temperatures are not within the control
criteria. Details regarding sample storage and preservation are pro-
vided in the Sample Management SOPs SM.2 and SM.4, and in the
temperature check SOP A:43.

10.3 Sample Preparation and Analysis

All sample preparation and analysis procedures employed at the
ASC are covered by appropriate SOPs. Samples are prepared and
analyzed following the method specified by client requirements
and the matrix to be analyzed. Most samples must be prepared
and/or analyzed within a method-specified holding time after sam-
pling (see Appendix E). Any exceptions to the specified holding
times are subject to the corrective action process and noted in the
case narrative.

Holding times listed in the applicable project-specific documents
are followed as required. Samples are occasionally received after
holding times have expired. A project manager notification form is
completed whenever holding times are exceeded. The project
manager notifies the client, and the client decides to continue with
the analysis or suspend the testing.

The LIMS tracks holding times and applicable analytical methods
and helps ensure that all method and client requirements are met.

10.4 Sample, Extract, and Digestates Archiving
The sample custodian and other authorized personnel are responsi-
ble for archiving and disposing of raw samples, extracts, and di-
gestates. Raw and prepared samples are not archived or disposed
of until all of the designated analyses are complete and resultant
analytical data is sent to clients. Samples in storage are retained
for at least 30 days after reporting of the results; any samples re-
quiring longer storage are archived. Longer retainage is available
on a project-specific basis.
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RCRA
Resource Conservation
and Recovery Act

HMTA
Hazardous Materials
Transportation Act

DoT
Department of
Transportation

OSH
Occupational Safety and
Health Act

NYCRR
New York Code of Rules
and Regulations

Archive samples are placed in boxes, labeled with the project
numbers and disposal date, and retained in a sample archive area
for any additional length of time specified by the client prior to
disposal. The archive samples may be stored in the refrigerator or
at ambient temperature, as specified by the client. Archived sam-
ples are disposed of at any time after the predetermined date in ac-
cordance with all applicable rules, regulations, and SOPs. Clients
are informed of sample disposal procedures and given an opportu-
nity to request exceptions to the routine practices as part of the
contract or task order.

10.5 Sample Disposal

It is the policy of ASC to dispose of all samples and waste in ac-
cordance with all applicable rules and regulations. The following
lists the primary regulations regarding disposal.

Resource Conservation and Recovery Act (RCRA): Regula-
tions pertaining to the Resource Conservation and Recovery Act
(RCRA) and its amending legislation are published in 40 CFR 260-
299. The regulations pertaining to satellite accumulation are found
in 40 CFR 262. Regulations for generators are found in 40 CFR
265. Solid and hazardous waste definitions are located in 40 CFR
260 and 261.

Hazardous Materials Transportation Act (HMTA): The U.S.
Department of Transportation (DOT) promulgates regulations un-
der the HMTA in 49 CFR. HMTA regulations cover all hazardous
materials (including both hazardous substances and hazardous
wastes) and all aspects of their packaging, preparation, identifica-
tion, and segregation during transportation.

Occupational Safety and Health Act: The Occupational Safety
and Health Act (OSH) authorizes OSHA to provide and enforce
regulations governing worker safety. OSHA regulations are found
in 29 CFR, with many of the sections pertaining to the laboratory
found in part 1910 including 1910.120 Hazardous Waste Opera-
tions and Emergency Response, 1910.1200 Hazard Communica-
tion, and 1910.1450 Occupational Exposure to Hazardous Chemi-
cals in Laboratories.

New York State Requirements: The State of New York has pri-
macy in the area of environmental enforcement under RCRA. The
regulations governing generators and storage of hazardous waste
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are found in Title 6, Conservation, of the State of New York Code
of Rules and Regulations INYCRR).

10.6 Sample Return to Clients

When a client has requested the return of samples, the sample cus-
todian prepares and ships the samples according to the same cus-
tody procedures used to originally send the samples, and following
any client-specified requirements. Special packaging procedures
are implemented to protect the samples during delivery. Packages
are delivered by a commercial carrier whose procedures for pro-
tecting the samples are beyond the control of the ASC. Clients are
informed that a commercial carrier will deliver their samples.

10.7 Sample Loss, Damage, or Unsuitability
Samples or sample containers can be lost, damaged, or deemed un-
suitable, for whatever reason, after initial receipt at the ASC.
Whenever this happens, the event is recorded by the observer on
the project manager notification form. The problem is reported to
the project manager who informs the client. Plans for disposition
of the affected sample(s) or containers are agreed upon with the
client, carried out, and recorded on a corrective action form.
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Document Control
and Records

11.1 Document Control

The ASC controls all documents that directly impact data quality
as specified in the document control SOP A.27. This includes, but
is not limited to, the QAM, SOPs, checklists, and forms. Elec-
tronic copies of controlled documents are available to all labora-
tory personnel. Also a hard copy of each document is stamped in
green as the contro! copy and maintained by the Document Control
Officer. The document control form (see Appendix B for example)
provides a hard copy record of all review and approval signatures,
and applicable training and implementation dates.

Uncontrolled copies may be made from the control copy for train-
ing and operational review or for external use. The procedure for
version document control allows for the retention of a previous
version for historical information purposes and includes the status
of each active or archived document. Archived documents are pro-
cedures not currently requested that may be required in the future
or are of old procedures that have been revised. Each document
and any subsequent revisions must be reviewed and approved by

| authorized personnel prior to issue.

Every document is assigned a unique identification number that is
present on each page of the document and entered on a master list
of documents. The revision number, approval date, and page num-
ber are also listed on each control copy. All version-controlled
documents are assigned an implementation date to clearly indicate
when a new version is applicable.

11.2 Records

The laboratory maintains an extensive series of records related to
sample tracking, analytical results and support information. Rec-
ords management encompasses document control, software man-
agement, analytical reports, and the LIMS. The types of records
the laboratory manages include SOPs, forms and checklists, letters
and memos, project files, analytical reports, electronic media, QA
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files, LIMS data, accounting data, instrument maintenance and
other logbooks, programs, spreadsheets, and electronic data deliv-
erables. The general procedures for managing records are outlined
in the document control SOP A.27, but additional records man-
agement information is presented in individual administrative, QA,
reports, and computer SOPs. The following sections summarize
policy and procedures on some of the major records retained at the
laboratory. All records are required to unequivocally reproduce the
analytical results reported and provide evidentiary chain of cus-
tody. Records are maintained in retrieval format at the laboratory
for at least five years. Drinking water records are maintaired for
at least 10 years.

11.2.1 Standard Operating Procedures

SOPs are documents detailing every repetitive or standard opera-
tion performed by the laboratory. The author of each SOP is gen-
erally the person most familiar with the topic being addressed.
Each SOP is peer reviewed and authorized by management and the
QA department prior to distribution and implementation.

The content of each SOP conforms with applicable requirements of
analytical methods and certification agencies and is consistent with
the good laboratory practice standards. Within these constraints,
the content of an SOP may be customized to meet the needs of a
particular area of the laboratory. The performance of laboratory
operations is subject to audit for compliance with written SOPs. If
an SOP is impractical, difficult to follow, or no longer meets labo-
ratory needs, it is revised or replaced.

The process for developing new or revising existing SOPs is
documented in the SOP on SOP Administration (QA.18). Ata
minimum, SOPs are reviewed biannually to ensure they reflect cur-
rent procedures. Revisions are made to SOPs as necessary to re-
flect changes in procedures. Interim changes may be made to op-
erations based on the implementation of a corrective action, pro-
vided that the corrective action is authorized. Finally, all personnel
involved in the process affected by the change must be notified of
the SOP change. Training is required for all major revisions and
new SOPs.

The Laboratory QA Coordinator administers the SOP program, and
the Document Control Officer is responsible for clerical prepara-
tion and distribution of new or revised SOPs, record keeping, and
archiving of replaced and retired SOPs under his/her direction.
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11.2.2 Laboratory Notebooks

The Document Control Officer issues all logbooks and assigns and
records logbook numbers in numerical order (SOP A.27). Com-
pleted logbooks are returned to the Document Control Officer
within one year of completion of use of the logbooks. The log-
books are archived in locked cabinets in the warehouse. The
Document Control Officer records the logbook’s name, inclusive
dates of use, disposition (to warehouse), and date of final disposi-
tion in the master logbooks. Logbooks may be destroyed after five
years (10 years for drinking water records) unless specifically re-
quired by the client.

The Document Control Officer maintains a logbook of all person-
nel with their signature and initials as a reference (traceability pur-
poses) for other laboratory logbooks.

11.2.3 Laboratory Data

Laboratory report records are maintained in a file to prove that
adequate QC procedures are being implemented, accountability of
the data is maintained, and traceability of analytical results is com-
pleted. Accountability means that reported data reflect the sample
as 1t was received, that sample mix-up was avoided, and that the
sample was found properly preserved upon receipt. Traceability
means that reported data may be reconstructed at a later date.
Through proper documentation, the laboratory is able to demon-
strate to clients or government agencies that the data quality is
what the laboratory reports it to be. Records contain sufficient in-
formation to permit the reconstruction of calibrations, sample
preparations, and sample analyses. Raw data information includes
method identification, sample identification, instrument identifica-
tion, and reference to operating conditions, date of analysis and
analyst signature.

11.2.4 Quality Assurance Records

Quality records at ASC are maintained to prove that the QA system
is being effectively applied. Specific procedures for the identifica-
tion, collection, indexing, filing, storage, maintenance, and dispo-
sition of various quality records at ASC are described in the docu-
ment control SOP A.27. All quality records are recorded in per-
manent (indelible) ink, legible, attributable to those personnel who
created them, and protected so they are not adversely affected by
an unsuitable environment. They are stored and maintained in a
manner that facilitates retrieval for a period of at least five years
after completion. Project-specific quality records are available for
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evaluation by the client or a client representative during the five-
year archive period.

11.2.5 Project Files
Project managers maintain project files for all projects with spe-
cific requirements that deviate from routine SOPs. Project files

" may include an SOW, proposal or quotation, contract, client com-

munications, or permit/regulatory requirements. The project docu-
mentation provided to specify analytical and QA requirements may
be in the form of a QAPP.

QAPPs provide an overview of the way a project, group of proj-
ects, or specific analytical program is to be conducted. When pro-
vided, a copy of client QAPPs to be used by the laboratory are
available in the QA area. Historical copies of outdated QAPPs are
retained in the archives by the Document Control Officer to aid
historical interpretation of the data.

11.2.6 Archives

The archives are contained in a separate building, locked at all
times, with access limited to the Laboratory QA Coordinator,
Document Control Officer, and their designees. The person re-
trieving the records must sign and date a logbook held by the
Document Control Officer. All materials removed from and re-
turned to the archive building must be signed, dated, and remain
Intact.

State and federal agencies and clients have access to applicable ar-
chived documentation as laboratory policy.

All magnetic and hard copies of data, calibrations, equipment
maintenance records, calculations, records of original observations,
final test results, and any other miscellaneous quality records di-
rectly associated with sample analyses are stored in the archives for
a minimum of five years after completion of a project.

11.3 Quality Assurance Manual

The Laboratory QA Coordinator is responsible for the publication
and distribution of the QAM. The QAM is submitted to manage-
ment for review and authorization annually. As major changes are
implemented in the QA system, the QAM is revised and submitted
to management for authorization. The QAM is published and re-
vised with the assistance of laboratory management.
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The authorization signatures found on the authorization page sig-
nify management review and approval of the QAM. The authori-
zation section is kept current to reflect any organizational changes
affecting the authorizing positions. The revision number and date
of each section is always the same as the revision number and date
for the authorization section, indicating that all major revisions
have passed through management review. Minor revisions are
authorized by the Laboratory QA Coordinator as specified in the
revision table. The revision table is updated to reflect major or mi-
nor revisions to sections.

Distribution of the QAM is regulated through document control
procedures. Controlled copies of the manual may be distributed to
an individual, client, or certifying agency. Uncontrolled copies
distinctly marked as “Uncontrolled Copies” may be issued to per-
sons or organizations outside the ASC. A distribution list is
maintained for all controlled copies of the manual. Updates are
provided to all parties listed on the distribution list. All other cop-
ies marked as “Uncontrolled Copies” are not subject to updates
upon revision of the manual.

Appendices of the QAM are controlled separately from the major
text of the document and are not subject to the same training re-
quirements as the policies in the QAM. Resumes are not part of
the QAM proper since personnel requirements are often client de-
pendent and the list of designated personnel will vary. Resumes
are sent with the QAM to clients as designated in the document
control SOP. A.27.

11.4 Software Management

The goals of the software development methodology, existing sys-
tem validations, and the change control system are to ensure that
the software systems perform the required functions accurately,
that the users understand how to use the system. This in turn en-
sures the delivery of accurate, timely analyses to the client.

The computer systems used at ASC are either procured from

E & E’s Corporate Computer Services Center or purchased with a
specific instrument system. The ASC has a formal process for
management of its computer systems that ensures that data trans-
mitted, reported, or manipulated by electronic means are correct
and free from errors. The process includes SOPs, hard-
ware/software redundancy and backup, and related ethics policies
for computer usage and data handling. -
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Firstly, new software is developed according to the computer SOP
Comp.5, Data Management. New software includes the develop-
ment of spreadsheets for use as electronic laboratory notebooks,
functionality added/reporting tools for LIMS systems, and other
tools using commercial software packages.

Requests for changes to these software systems are identified
through flaws in existing documentation or the need to improve
system processes. Through the use of the corrective action process
(SOP QA.1), final implementation of the change is documented
with the software. This documentation provides a complete record
of all software and electronic data reporting problems.

Secondly, system integrity is verified through programs for routine
maintenance, protection from unauthorized access, and electronic
verification. Routine maintenance, including system backups, is
performed on a scheduled basis. The backup process, password
system, and access protection are defined in the computer area
SOPs. This includes virus checking of all network operations as
defined by the Corporate Computer Systems Guidelines using in-
dustry-leading virus checking software tools. Documentation of all
server backups and maintenance operations are retained in the
server logbook for the ASC computer network and is retained by
the site Regional Computer Coordinator (RCC).

Lastly, data integrity relies on all users of computer systems and
software to follow ethical practices when entering, manipulating,
or reviewing data. These policies are outlined in the laboratory
ethics policy (SOP A.34).
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Reports

12.1 Data Collection and Reduction

i Data collection is performed by the analyst, and data reduction is
. performed by the analyst and data reporting personnel. Data col-
lection and reduction procedures for specific types of analytical
methods are described in the Method SOPs. These procedures
vary depending on whether data are acquired manually or elec-
tronically.

12.1.1 Manually Acquired Data

Manually acquired data may be recorded on data sheets, logbooks,
or entered directly into the computer system. All data are immedi-
ately recorded in permanent ink by the analyst, and each page is
signed and dated. Corrections are made by drawing one line
through the error, dating, initialing, and, where appropriate, noting
reasons for the correction in the margin. Unused portions of log-
book page intentionally left blank are marked with a large “Z,”
then initialed and dated on the “Z.” All logbooks are signed by a
PEET OT SUPErvisory reviewer.

: Data sheets are standardized, preprinted forms which are subject to -
. document control and bound in a book. Notebooks are bound,
consecutively numbered, and subject to document control.

Either the analyst or data entry personnel enter all manually ac-
quired data directly into LIMS for reporting. Hand-entered data
are checked for transcription errors as part of the data review proc-
ess. Data processed in the LIMS may be corrected for dilution
factor, percent solids, and the correct significant figures.

12.1.2 Electronically Produced Data

Electronically produced data may consist of chromatograms, spec-
tra, data printouts, and raw quantitation reports. The analyst is
identified on raw data with signature there or in a run sequence
logbook. Any alterations to the raw data hard copies and computer
files are fully documented and clearly attributable to the person
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making such alterations. All manual integrations are identified and
approved according to SOP A.46 and hard-copied for inclusion in
full data packages, with area changes fully documented on the data
printouts. No ambiguity is allowed in data system printouts with
regard to correspondence between peaks on a chromatogram and
analytes of interest. Computer-collected data is reduced to hard
copy as soon as possible. The electronic files are safeguarded by a
system of backup media to protect against loss of data and pro-
grams. Software used for data acquisition and quantitation reports
is tested according to written procedures to assure that no data
anomalies are present.

Electronically produced data are transferred directly to the LIMS
through an instrument interface program, or the data may be hand
entered from the instrument printout. All data are checked for ac-
curacy and transcription errors as part of the data review process.
Electronically produced data may be corrected for percent solids,
dilutions, and significant figures in the LIMS.

12.2 Data Review

Data review is performed by the analyst, the peer reviewer, project
manager, and Laboratory QA Coordinator as defined in the data
review SOP A.25. At each stage of the analytical process, data are
reviewed for completeness, adherence to protocol requirements and
project-specific requirements, and documented on appropriate
checklists. Results are fully validated; possible compromises of
data quality are evaluated; and deviations from protocol require-
ments are documented. To the greatest extent possible, computer
programs are utilized for data reduction. Where manual data ma-
nipulation procedures are required, data review includes additional
steps to check for transcription errors. If any nonconformances are
noted during data review, corrective actions are initiated at the ear-
liest possible opportunity and documented according to the correc-
tive action procedure.

12.2.1 QC Review

The main purpose of the QC review is to determine the extent to
which the method and final data meet established requirements.
Checklists-for appropriate test methods and project requirements
reference the QC criteria to be reviewed along with the acceptance
criteria. The review is conducted by initial and peer reviewers. All
nonconformances are documented as defined in the corrective
action procedure. All exceptions are noted in the case narrative for
client review. Checklists or benchsheets are signed and dated to
indicate that the QC review is complete. After initial and peer

-
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review, the project manager reviews the reported information for -
consistency with project requirements.

12.2.2 QA Review

Data reviews are performed by the Laboratory QA Coordinator or
designee on a random sampling of ASC data reports. The goal is
to perform an evaluation of approximately 10% of sample reports.
A data report is carefully evaluated for technical, clerical, and ad-
ministrative accuracy. Primary emphasis is placed on the ability of
the data report to meet current SOP requirements. Data audits are
comprehensive assessments of the data review process as defined
in Section 4.4. Data audits are conducted annually and allow upper
level management to identify opportunities for process improve-
ment, evaluate the efficiency of the system, detect inadequate exe-
cution of QC procedures, detect potential system deficiencies, and
recommend corrective actions.

12.2.3 Data Qualification and Validation

As part of the data review process, ASC may qualify data prior to
reporting. For CLP or CLP-equivalent reports, data qualifiers con-
sistent with the CLP SOW are used. For routine reports, the labo-
ratory uses the following qualifiers:

B “ND” - Not detected at the reporting limit or the MDL, de-
pendent upon report requested.

®m  “J” — Analyte detected below the reporting limit, but above the
current method detection limit.

® “B” — Analyte detected in the associated method blank.
® “H” - Value exceeds Maximum Contaminant Level.

® “M” - Matrix spike recovery outside limits.

® “A” - Result by Method of Standard Additions.

m  “E” - Value above quantitation limit (extended analyte).

8 “D” - Value from dilution due to matrix or extended target
compound.

® “N” - Single column analysis.

m “X’ — See case narrative.
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B “*”_ Recovery outside limits.
@ “R”-RPD outside limits.
®  “P” — Post spike recovery outside limits.

After the laboratory releases the data, an E & E corporate or client
data validation chemist may review the data package. The data
validation chemist will evaluate the package for completeness, and
the results against the project-specific DQOs and determine the
usability of the results. The data validation chemist may add or
remove qualifiers from the data as required for the project.

12.3 Data Reporting

Data are reported by analytical method, target analytes identified,
and the quantities present. The content of the final report is de-
pendent on the project-specific requirements. At a minimum, all
reports include a cover letter, a case narrative, analytical results,
signature of the responsible laboratory project manager, the test
methods used, dates of sampling and analysis, data qualifiers, and
any QC results associated with the samples.

Full data packages may be presented in the latest CLP format or
equivalent. CLP format includes a case narrative, standard report
forms, and all associated raw data. Customized data packages fol-
lowing RCRA program QC requirements are also prepared. The
project-specific checklists for reporting are developed at the start
of the project if customized reporting is required that is substan-
tially different than standard report forms. Project-specific accep-
tance criteria are placed in an electronic file in the LIMS and are
used to check the final reported data. All flags or data anomalies
are presented in the case narrative. The data are retained through
the laboratory network back-up process.

Clients requiring electronic data deliverables (EDD) receive data in
the electronic format standard developed by the ASC. If client re-
quirements differ from the ASC standard formats, EDDs may be
compiled based on the criteria defined at the start of the project.
Details regarding EDD generation are presented in SOP COMP. 10,
Electronic Data Deliverable Generation.

12.3.1 Data Package Delivery
Data packages (reports) are prepared for delivery by each labora-
tory and compiled in the respective lab project manager’s area ac-
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cording to the reporting SOP Rep.20 and related electronic report-
ing SOPs. Several different means of reporting are available de-
pending on client needs. In addition to or in place of a paper copy
of the report, an exact electronic copy (.pdf file) can be sent via
email or on a CD. EDDs can also be burned on the same CD or
sent via email. Unless otherwise requested by the client, a paper
copy of the data is shipped while the original is retained in the
laboratory archive facility to guard against possible loss of original
data. Reports are fully paginated prior to copying. The total num-
ber of pages in a report is identified. The method of delivery of the
data package is specified in the project or contract. Should the
shipped data package be lost or damaged during delivery, a copy
will be prepared from the original as a replacement. Copies of any
electronic submissions are stored on the network should the origi-
nal files be corrupted or lost during transmission. Results also may
be faxed, emailed, or placed on CD-ROM per client requirements.

12.4 Corrections and Additions to

Documentation
Additions or corrections to reports already issued are handled ac-
cording to the following policy. The project manager can request
an addition or correction in writing using a “Report Correction Re-
quest” form (SOP A.33). The form is given to the appropriate data
reporting personnel. The requested change is made in a timely
manner and may need to be internally verified with the analyst and
peer reviewer and must be approved by the Technical Director,
General Manager, or Laboratory QA Coordinator. After the
change is reviewed by the responsible parties, the reporting area
issues the new report to the customer. The case narrative is
changed to record the amended report and the reason for the
change from the original. The amended report is stored with the
original data package for a minimum of five years.
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Contracting

13.1 Contract Review

For all analytical services provided by ASC, contract review is ac-
complished through the generation of a written quote or contract.
A written quote is utilized for short-term contracts, usually con-
sisting of one analytical project. A written contract is utilized for
long-term contracts consisting of multiple analytical projects.

Project managers are responsible for implementing and docu-
menting contract review. Client requirements, including special
needs that are not documented in the current SOPs, are defined and
documented in the written quote or contract. Section supervisors
having expertise in specific analytical services are consulted to en-
sure that the laboratory can meet special requirements. Ifitis de-
cided that the special requirements cannot be met, this is discussed
with the client, and alternatives may be offered. Information about
ASC’s capacity and availability is made available to project man-
agers on a regular basis to enable them to make informed decisions
regarding contracted delivery times.

Long-term project requirements are added to the affected SOPs in
the section “Client Specific Requirements.” Short-term project
requirements such as one-time task order requirements or purchase
orders are communicated by the project manager to the appropriate
personnel by the use of work order comment or project comment in
the LIMS, project memo, or a data review checklist. This docu-
mentation contains the project-specific requirements used by the
analyst, peer reviewer, and project reviewer to ensure that all the
requirements are met. '

13.2 Subcontracted Analyses

The ASC has established procedures for subcontracting any analy-
ses they cannot perform. The client may be referred directly to an-
other laboratory if no part of the work is to be performed by ASC,
or work may be subcontracted. Subcontracting follows corporate
procedures and the laboratory SOP A.32 on subcontracting. All
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subcontracted laboratories must be reviewed as outlined in SOP
A.32. The review process ensures that the subcontracting labora-
tory meets all requirements of the contract including appropriate
certifications. For areas that ASC routinely subcontracts, laborato-
ries are audited either on-site or by a data audit at the beginning of
the use of the laboratory. The ASC subcontracts to laboratories
that continue to meet quality objectives for the projects.

Subcontracting also may take place when ASC is able to perform
only part of the requested analyses, testing capacity is exceeded,
instrument failure occurs, analysis is not possible within the re-
quired hold times, or when a specific client request is made. Cli-
ents are notified in advance of any work being subcontracted. No-
tification may be in the form of e-mail, fax memo, proposal, or
contract. When the subcontracted analysis is one that ASC has
been certified or approved to perform by the client or regulatory
agency, the subcontracting lab must have an equivalent certifica-
tion or approval such as NELAP, ACE, AFCEE, et al.

Incoming samples that will be subcontracted are subjected to nor-
mal sample receipt procedures. The samples are prepared and
shipped to the subcontracting laboratory following the appropriate
COC procedures. Results are received at ASC and reviewed be-
fore the report is sent to the client.
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Laboratory Procurement

14.1 Purchasing, Receiving, Inspection,

Inventory, and Storage
The purchase, receipt, inspection, inventorying, and storage of
laboratory materials are described in several SOPs. A completed
purchase request form provides a clear description of the material
to be ordered. The specification for the materials used in testing
are listed in the test method SOP. This includes, where applicable,
a precise identification and reference to any specifications that
must be met. Purchase requisitions are prepared by section super-
visors or designee and approved by the Business Manager. The
corporate purchasing department orders the material from an ap-
proved supplier (see Section 14.3). Upon receipt of the goods, re-
ceiving personnel examine them for damage before signing the bill
of lading. Materials and quantities in all shipments are compared
with what was ordered, and this information is communicated to
purchasing. :

All stocked items are stored in the warehouse. Non-stocked in-
ventory is forwarded to the requisitioning person. Reagent materi-
als are recorded in a material receipt log, marked with the date re-
ceived, and placed in storage so that the older materials will be
used first.

14.2 Sample Container Purchase

Sample containers are purchased from vendors using generally ac-
cepted glass cleaning procedures. Vendors are qualified approxi-
mately every one to two years. The vendor selection process in-
cludes a pre-selection review of qualifications, preparation of a re-
quest for quotation, and receipt and review of proposals. The
competitive bidders are required to send a series of bottles for
testing. The ASC tests a representative subset of containers to en-
sure product quality prior to awarding contracts. Once a vendor is
awarded the contract, the vendor secures large lots of bottles re-
quired by the laboratory. Bottles are shipped to ASC or directly to
sampling sites from the lots allocated to E & E.
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14.3 Vendor Qualification

The ASC personnel select vendors for all materials and supplies
impacting data quality. The corporate purchasing department se-
lects vendors for office items and non-critical supplies. The ven-
dor selection process is similar to that used for sample containers.
Vendors are qualified for approximately one to two years based on
historical quality and service. The ASC develops a list of materials
as part of a request for quotation, and vendors prepare a proposal
based on these materials. The competitive bidders are selected for
a long-term contract. Critical reagents and standards are pre-tested
prior to award. For high use solvents and reagents, vendors are
required to maintain large lots allocated for ASC’s use. The ASC
tests all new lots before the existing lot is expended.

The purchase of standards is somewhat different from the purchase
of other supplies. In most cases, the laboratory has a reliable
source of high quality standards and will continue to use that ven-
dor for long periods. Many standards are ordered as custom mixes.
All new lots of standards are checked during testing against the
existing lot to ensure consistent quality. Where possible, standards
are traceable to NIST or a NELAP-approved vendor, or other ap-
proved certification.
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Client Service

The Project Management Unit is the primary group responsible for
providing client service. Other laboratory personnel may handle
projects when they are uniquely qualified or technical experts in
the area of concern for the project. Project managers are independ-
ent of laboratory production and function as the on-site representa-
tive for the customer. Project managers are responsible for all cli-
ent interactions from the quotation or proposal to the final report
and invoice. The project manager will usually represent the labo-
ratory in all face-to-face meetings with the client. All project man-
agers are experienced in laboratory analyses and possess the tech-
nical expertise to review, interpret, and report client-specific
chemistry requirements. Project managers work closely with the
Business Manager to maintain schedules and forecast sales. Asa
group, they are responsible for ensuring that ASC has adequate ca-
pacity for each project they manage and the analytical results are
reported in a timely manner.

15.1 Project Documentation

The documentation used to specify client requirements may in-
clude the initial contract or SOW; project requirements from
manuals, meeting notes, or other sources; the original laboratory
proposal; contract negotiation notes; a QAPP developed by either
the client or the laboratory; or a client audit report. Contracts from
the client are reviewed as described in Section 13.1. A process
similar to the contract review process is used to review other proj-
ect documentation. The project manager is responsible for com-
municating project requirements to the appropriate staff and re-
viewing all final reports to ensure that the reports meet the client
requirements.

Client requirements are communicated to the laboratory staff in
many ways, depending on the type of project. Examples of incor-
porating project-specific requirements into the laboratory process
are as follows:
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m A project-specific QAPP is developed as an addendum to the
QAM or provided by the client. The QAPP is distributed and
the staff trained in its use.

m  Client-specific requirements are added to administrative or
method SOPs.

®  Client-specific requirements are incorporated into method data
review checklists.

m  The project manager notes project specific requirements in the
LIMS.

®  The project manager holds a kick-off meeting to review re-
quirements of the project.

®  Project-specific requirements are incorporated into custom test
codes and results checked electronically by the LIMS. The
LIMS validator report of outside specification QC results are
reviewed by analyst and peer reviewers.

15.2 Client Concern Resolution

All problems or non-conformance with client requirements are
handled through the corrective action process described in Section
4.5. The corrective action process requires the project manager to
be notified immediately of any non-conformance with the samples
or data. The project manager is responsible for informing the cli-
ent. Depending on the situation and the client, the project manager
will document the problem in the case narrative, or notify the client
immediately and document the problem in the narrative.

If the client raises concerns after receiving the analytical report,
those concems are addressed as part of the corrective action proc-
ess. All client inquiries should be addressed within 48 hours of
receipt. If follow-up reports or analysis is required, the laboratory
will proceed to complete the tasks with the highest possible prior-
ity. Long-term client concerns will be tracked as part of the cor-
rective action process. The status of client concerns are reported to
laboratory management by the QA Coordinator. A record of all
inquiries and their resolution is maintained with the corrective ac-
tion form in the QA files or in the project files.
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Definitions

The following definitions are used in the QAM or related SOPs.
The following references were used: ISO 8402, ANSVASQC E-4,
EPA’s Quality Assurance Division Glossary of Terms, EPA SW-
46, New York State Department of Health Environmental Labora-
tory Approval Program, definitions developed by NELAC and/or
the ASC QA Unit. The source of each definition is noted.

Acceptable Criteria: specified limits placed on characteristics of
an item, process, or service defined in requirement documents.
(ASQC)

Accreditation: the process by which an agency or organization
evaluates and recognizes a program of study or an institution as
meeting certain predetermined qualifications or standards, thereby
| accrediting the laboratory. (NELAC)

Accuracy: the degree of agreement between an observed value

and an accepted reference value. Accuracy includes a combination
of random error (precision) and systematic error (bias) components
which are due to sampling and analytical operations; a data quality
indicator. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Batch: a group of samples which behave similarly with respect to
the sampling or testing procedures being employed which are
processed as a unit, using the same lot(s) of reagents. A prepara-
tion batch is composed of one to 20 of the same matrix which are
prepared together. An analytical batch is composed of prepared
samples (extracts, digestates or concentrates) which are analyzed
together as a group. (EPA SW846, ASC)

Blank: a sample that has not been exposed to the analyzed sample
stream in order to monitor contamination during sampling,
transport, storage, or analysis. The blank is subjected to the usual
analytical and measurement process to establish a zero baseline or
background value and is sometimes used to adjust or correct
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routine analytical results. (ASQC, Definitions of Environmental
Quality Assurance Terms, 1996)

Blind Sample: a subsample for analysis with a composition
known to the submitter. The analyst/laboratory may know the
identity of the sample but not its concentration. It is used to test
the analyst’s or laboratory’s proficiency in the execution of the
measurement process. (NELAC)

Calibrate: to determine, by measurement or comparison with a
standard, the correct value of each scale reading on a meter or other
device, or the correct value for each setting of a control knob. The
levels of the applied calibration standard should bracket the range
of planned or expected sample measurements. (NELAC)

Calibration: the set of operations which establishes, under speci-
fied conditions, the relationship between values indicated by a
measuring instrument or measuring system, or values represented
by a material measure, and the corresponding known values of a
measurement. (VIM - 6.13)

Calibration Curve: the graphical relationship between the known
values, such as concentrations, of a series of calibration standards
and their instrument response. (NELAC)

Calibration Method: defined technical procedure for performing
a calibration such as internal standard or external standard. Inter-

nal standard calibration is typically used for GCMS methods. Ex-
ternal calibration is used for most other methods. (NELAC, ASC)

Calibration Standard: a solution prepared from the primary di-
lution standard solution or stock standard solutions and the internal
standards and surrogate analytes. The calibration solutions are
used to calibrate the instrument response with respect to analyte
concentration. (Glossary of Quality Assurance Terms, QAMS,
8/31/92)

Certified Reference Material (CRM): a reference material one
or more of whose property values are certified by a technically
valid procedure, accompanied by or traceable to a certificate or
other documentation which is issued by a certifying body. (ISO
Guide 30 - 2.2)
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Chain of Custody: an unbroken trail of accountability that docu-
ments the physical security of samples, data, and records. (Glos-
sary of Quality Assurance Terms, QAMS, 8/31/92)

Confirmation: verification of the presence of a component
through the use of an analytical technique that differs from the
original method. These may include:

Second column confirmation,

Alternate wavelength,

Derivatization,

Mass spectral interpretation,

Alternative detectors, or

Additional cleanup procedures. (NELAC)

Continuing Calibration Verification: analysis of a calibration
standard to verify the validity of the daily calibration during and at
the end for each analytical batch or sequence. (ASC)

Corrective Action: action taken to eliminate the causes of an ex-
isting nonconformity, defect, or other undesirable situation in order

‘to prevent recurrence. (ISO 8402)

Data Audit: a qualitative and quantitative evaluation of the
documentation and procedures associated with measurements to
verify that the resulting data are of acceptable quality (i.e., that
they meet specified acceptance criteria). (NELAC)

Data Quality Objectives: A statement of the overall level of un-
certainty that a decision-maker is willing to accept in results de-
rived from environmental data. (EPA/QAMYS)

Data Reduction: the process of transforming raw data by arithm-
etic or statistical calculations, standard curves, concentration fac-
tors, etc., and collating the data into a more useful form. (NELAC)

Data Validation: The process of evaluating the available data
against the project DQOs to make sure that the objectives are met.
(EPA SW-846)

Document Control: the act of ensuring that documents (and revi-
sions thereto) are proposed, reviewed for accuracy, approved for
release by authorized personnel, distributed properly, and con-
trolled to ensure use of the correct version at the location where the
prescribed activity is performed. (ASQC, Definitions of Environ-
mental Quality Assurance Terms, 1996)
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Double Blind Sample: a sample submitted to evaluate perform-
ance with concentration and identity unknown to the analyst.

(NELAC)

Holding Times (Maximum Allowable Holding Times): the
maximum times that samples may be held prior to preparation and
analysis and still be considered valid. (40 CFR Part 136)

Initial Calibration Verification: analysis of an independent cali-
bration standard to verify the validity of the initial calibration
curve for each analytical batch. (ASC)

Initial Demonstration of Analytical Capability: procedure to
establish the ability of the laboratory to generate acceptable accu-
racy and precision which is included in many of EPA's analytical
methods. In general, the procedure includes the addition of a
specified concentration of each analyte into each of four separate
aliquots of laboratory pure water or analyte-free solid matrix.
These are carmed through the entire analytical procedure, and the
percentage recovery and the standard deviation are determined and
compared to specified limits. (40 CFR Part 136, EPA SW-846)

Initial Precision and Recovery: same as Initial Demonstration of
Analytical Capability. (ASC)

Instrument Blank: a clean sample (e.g., distilled water) proc-
essed through the instrumental steps of the measurement process;
used to determine instrument contamination. (Glossary of Quality
Assurance Terms, QAMS, 8/31/92)

Internal Standard: a known amount of standard added to a test
portion of a sample and carried through the entire measurement
process as a reference for evaluating and controlling the precision
and bias of the applied analytical method. (NELAC)

Laboratory Control Sample: a sample matrix, free from the
analytes of interest, spiked with verified known amounts of ana-
lytes. It is generally used to establish intra-laboratory or analyst-
specific precision and bias or to assess the performance of all or a
portion of the measurement system. (NELAC)

Matrix: the component or substrate that contains the analyte of
interest. For purposes of batch determination, the following matrix
types shall be used:
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- Aqueous: Any aqueous sample excluded from the definition
of a drinking water matrix or Saline/Estuarine source. Includes
surface water, groundwater and effluents.

- Drinking water: Any aqueous sample that has been desig-
nated a potable or potential potable water source.

- Saline/Estuarine: Any aqueous sample from an ocean or es-
tuary, or other salt water source such as the Great Salt Lake.

- Non-aqueous liquid: Any organic liquid with <15% settle-
able solids.

- Biological Tissue: Any sample of a biological origin such as
fish tissue, shellfish, or plant material. Such samples shall be
grouped according to origin.

- Solids: Includes soils, sediments, sludges, and other matrices
with >15% settleable solids.

- Chemical Waste: A product or by-product of a industrial pro-
cess that results in a matrix not previously defined.

- Air Samples: Media used to retain the analyte of interest
from an air sample such as sorbent tubes or summa canisters.
Each medium shall be considered as a distinct matrix.

- Wipes: gauze. (Quality Systems)

Matrix Duplicate: an intralaboratory split sample which is used
to document the precision of a method in a given sample matrix.
(EPA SW-846)

Matrix Spike (spiked sample, fortified sample): prepared by
adding a known mass of target analyte to a specified amount of
matrix sample for which an independent estimate of target analyte
concentration is available. Matrix spikes are used, for example, to
determine the effect of the matrix on a method's recovery effi-
ciency. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Matrix Spike Duplicate (spiked sample, fortified sample dupli-
cate): a second replicate matrix spike is prepared in the laboratory
and analyzed to obtain a measure of the precision of the recovery
for each analyte. (Glossary of Quality Assurance Terms, QAMS,
8/31/92)

May: permitted, but not required. (TRADE)

Method Blank: a clean sample processed simultaneously with
and under the same conditions as samples containing an analyte of
interest through all steps of the analytical procedures. (Glossary of
Quality Assurance Terms, QAMS, 8/31/92)
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Method Detection Limit (Analytical Detection Limit): the
minimum concentration of a substance (an analyte) that can be
measured and reported with 99% confidence that the analyte con-
centration is greater than zero and is determined from analysis of a
sample in a given matrix containing the analyte. (40 CFR Part 136
Appendix B)

Must: denotes a requirement that must be met. (Random House
College Dictionary)

NELAC: Natjonal Environmental Laboratory Accreditation Con-
ference. A voluntary organization of state and federal environ-
mental officials and interest groups purposed primarily to establish
mutually acceptable standards for accrediting environmental labo-
ratories. A subset of NELAP. (NELAC)

NELAP: the overall National Environmental Laboratory Ac-
creditation Program of which NELAC is a part. (NELAC)

Performance Audit: the routine comparison of independently
obtained quantitative measurement system data with routinely ob-
tained data in order to evaluate the proficiency of an analyst or
laboratory. (NELAC)

Performance Based Measurement System (PBMS): a set of
processes wherein the data quality needs, mandates, or limitations
of a program or project are specified and serve as criteria for se-
lecting appropriate methods to meet those needs in a cost-effective
manner. (NELAC)

Practical Quantitation Limit (PQL): the limit typically reported
for the method that is above the MDL. The ability to reach the
PQL should be documented with each analytical batch, typically
by using the lowest standard of a verified calibration curve at the
PQL. (ASC)

Precision: the degree to which a set of observations or measure-
ments of the same property, usually obtained under similar condi-
tions, conform to themselves; a data quality indicator. Precision is
usually expressed as standard deviation, variance, or range, in ei-
ther absolute or relative terms. (Glossary of Quality Assurance
Terms, QAMS, 8/31/92)

LMSRVI\LABORATORY'\QA\QA_Manuzl_Revd.ene A-6



ASt-3

Laboratory QA Manual
Revision No.: 4

Date: 01/02

Minor Revision Date: None

Preservation: refrigeration and/or reagents added at the time of
sample collection to maintain the chemical and/or biological integ-
rity of the sample. (NELAC)

Proficiency Test Sample (PT): a sample, the composition of
which is unknown to the analyst and is provided to test whether the
analyst/laboratory can produce analytical results within specified
performance limits. (Glossary of Quality Assurance Terms,
QAMS, 8/31/92)

Proficiency Testing: Determination of the laboratory calibration
or testing performance by means of interlaboratory comparisons.
(ISO/IEC Guide 2 - 12.6, amended)

Pure Reagent Water: shall be ASTM Type I or Type II water in
which no target analytes or interferences are detected as required
by the analytical method.

Quality Assurance: an integrated system of activities involving
planning, quality control, quality assessment, reporting, and quality
improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence. (Glossary of
Quality Assurance Terms, QAMS, 8/31/92)

Quality Control: the overall system of technical activities whose
purpose is to measure and control the quality of a product or serv-

ice so that it meets the needs of users. (Glossary of Quality Assur-
ance Terms, QAMS, 8/31/92)

Quality Control Sample: an uncontaminated sample matrix
spiked with known amounts of analytes from a source independent
from the calibration standards. It is generally used to establish in-
tra-laboratory or analyst-specific precision and bias or to assess the
performance of all or a portion of the measurement system. (Glos-
sary of Quality Assurance Terms, QAMS, 8/31/92)

Quality Manual: A document stating the quality policy, quality
system and quality practices of an organization. This may also be
called a Quality Assurance Plan or a Quality Plan. (NELAC)

Quality System: a structured and documented management sys-
tem describing the policies, objectives, principles, organizational
authority, responsibilities, accountability, and implementation plan
of an organization for ensuring quality in its work processes, prod-
ucts (items), and services. The quality system provides the frame-
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work for planning, implementing, and assessing work performed
by the organization and for carrying out required QA and QC.
(ANSIASQC E-41994)

Range: the difference between the minimum and the maximum of
a set of values. (NELAC)

Raw Data: any original factual information from a measurement
activity or study recorded in a laboratory notebook, worksheets,
records, memoranda, notes, or exact copies thereof that are neces-
sary for the reconstruction and evaluation of the report of the ac-
tivity or study. Raw data may include photography, microfilm or
microfiche copies, computer printouts, magnetic media (including
dictated observations), and recorded data from automated instru-
ments. If exact copies of raw data have been prepared (e.g., tapes
which have been transcribed verbatim, data, and verified accurate
by signature), the exact copy or exact transcript may be submitted.

(NELAC)

Reagent Blank (method reagent blank): a sample consisting of
reagent(s), without the target analyte or sample matrix, introduced
into the analytical procedure at the appropriate point and carried
through all subsequent steps to determine the contribution of the
reagents and of the involved analytical steps. (Glossary of Quality
Assurance Terms, QAMS, 8/31/92)

Reagent Grade: Analytical reagent grade or related terms which
conform to the specifications of the Committee on Analytical Rea-
gents for the American Chemical Society. (EPA SW-846)

Reference Material: a material or substance one or more proper-
ties of which are sufficiently well established to be used for the
calibration of an apparatus, the assessment of a measurement
method, or the assignment of values to materials. (ISO Guide 30 -
2.1)

Reference Sample: prepared by spiking a known amount of ana-
lyte into an appropriate solvent. The concentrate or quality control
sample preferably should be obtained from an independent source.
A sample prepared in-house may be used if it is prepared inde-
pendently of the calibration standard. (NYSDOH ELAP)

Replicate Analyses: the measurements of the variable of interest

performed identically on two or more subsamples of the same
sample within a short time interval. (NELAC)
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Sample Delivery Group (SDG): a group of samples received for
the same project, site, and/or client within a maximum two-week
period that are reported together in a single data package. An SDG
typically consists of multiple work orders or sample log-ins and is
often designated by the client. (ASC)

Sample Duplicate: two samples taken from and representative of
the same population and carried through all steps of the sampling
and analytical procedures in an identical manner. Duplicate sam-
ples are used to assess variance of the total method, including sam-
pling and analysis. (Glossary of Quality Assurance Terms,
QAMS, 8/31/92)

Secure Storage Area: an area of the laboratory with access lim-
ited to essential personnel, trained in the function of retrieving
samples or information from the area. (ASC)

Selectivity: the capability of a method or instrument to respond to
a target substance or constituent in the presence of nontarget sub-
stances. (Analytical chemistry)

Sensitivity: the capability of a method or instrument to discrimi-
nate between measurement responses representing different levels
(e.g., concentrations) of a variable of interest. (NELAC)

Shall: denotes a requirement that is mandatory whenever the crite-
rion for conformance with the specification requires that there be
no deviation. This does not prohibit the use of alternative ap-
proaches or methods for implementing the specification as long as
the requirement is fulfilled. (Style Manual for Preparation of Pro-
posed American National Standards, American National Standards
Institute, eighth edition, March 1991) '

Should: denotes a guideline or recommendation whenever non-
compliance with the specification is permissible. (Style Manual
for Preparation of Proposed American Nationa] Standards, Ameri-
can National Standards Institute, eighth edition, March 1991)

Standard Additions: The practice of adding a known amount of
an analyte to a sample immediately prior to analysis. It is typically
used to evaluate interferences. (EPA SW-846)

Standard Operating Procedures (SOPs): a written document
which details the method of an operation, analysis, or action whose
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techniques and procedures are thoroughly prescribed and which is
accepted as the method for performing certain routine or repetitive
tasks. (Glossary of Quality Assurance Terms, QAMS, 8/31/92)

Spike: a known mass of target analyte added to a blank sample or
subsample; used to determine recovery efficiency or for other
quality control purposes. (NELAC)

Split Sample: aliquots of sample taken from the same container
and analyzed independently. In cases where aliquots of samples
are impossible to obtain, field duplicates samples should be taken
for the matrix duplicate analysis. These are usually taken after
mixing or compositing and are used to document intra- or interla-
boratory precision. (EPA SW-846)

Standard Reference Material (SRM): a certified reference mate-
rial produced by the U.S. National Institute of Standards and Tech-
nology and characterized for absolute content, independent of
analytical method. (NELAC)

Surrogate: a substance with properties that mimic the analyte of
interest. It is unlikely to be found in environment samples and is
added to them for quality control purposes. (Glossary of Quality
Assurance Terms, QAMS, 8/31/92)

Systems Audit: a thorough, systematic, on-site qualitative review
of the facilities, equipment, personnel, training, procedures, record
keeping, data validation, data management, and reporting aspects
of a total measurement system. (NELAC)

Temperature Blank: usually a 40-mL VOA vial filled with water
sent with a shipment that is clearly marked “Temp Blank.” The
temperature blank is used to establish the temperature of the sam-
ples when the cooler is open. The packaging and placement of the
vial should be representative of the samples in the container.
(ASC)

Test: atechnical operation that consists of the determination of
one or more characteristics or performance of a given product,
material, equipment, organism, physical phenomenon, process or
service according to a specified procedure.

NOTE: The result of a test is normally recorded in a document
sometimes called a test report or a test certificate. (ISO/IEC Guide
2 - 12.1, amended)
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Test Method: defined technical procedure for performing a test.
(NELAC)

Testing Laboratory: laboratory that performs tests. (ISO/IEC

‘Guide 2 - 12.4)

Traceability: the property of a result of a measurement whereby it
can be related to appropriate standards (generally international or
national), through an unbroken chain of comparisons. (VIM -
6.12)

Verified Time of Sample Receipt (VSTR): the time the cooler is
delivered to the laboratory by the client or independent courier as
recorded in the package receipt log. (ASC from EPA CLP)

Work Order: the number assigned to a shipment of samples de-
livered on the same day for the same project, site, or client. The
job file contains all data associated with the samples in the work
order. (ASC)
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Corrective Action Form

Tracking Number Total Pages

Originator Start Date SOP No. Instrument
Work Order No. Sample Nos.
Source of Non-Conformance? v
[ ] Data Review [ ] External Audit [ ] Client Review [ ] Analysis
[ ] Internal Audit []PE [ ] SOP [ ] Other
Client Section
Non-Conformance Description
o | e e e -
O OO -
2 1
e
7 O U O USROS 4
OO SO -
=
<
e I e i
Person 1o Complete Corrective Action: Person Assigned to Review Corrective Action:
Additional Routine: Projected Closure Date:
Corrective Action Description ]
R l
<
= | s -]
B e e e e e —————— s et e e e e et e e e et e s mm e e e e e e e ’_.
h] R— woe”. 1
o =
-~ U ------------------------------------------------------------------------------------------------------------------------------------------
z <
2 ----------------------------------------------------------------------------------------------------------------------------------------- -1
= Person Completing or Overseeing Corrective Action: Actual Closure Date:
Additional Corrective Actions/Follow-up Comments
Y ettt S i
z 5 ......................................................................................................................................... -
= OO i
Person Reviewing & Approving: Date: . New Form Tracking Numbers: .
Additional Corrective Actions/Follow-up Comments |
e | i
=g
~
% QA Approval: Date:
= | 04 Classification
2 [ ] Hold Times [ ] Surr. Recovery [ ] Sample [ ] Documentation [ ] Technique/Process
7
[ ] Equip/Materials [ ] Spike Recovery [ ] Personnel [ ] Calibration, initial [ 1 LIMS p—
[ ]Blank [

] LCS Recovery [ JReporting [ ] Calibration, continuing [ ] Field
’ [ ] Other

L:\Forms & Lists\Fina\F_004.ene\\Revision 3\\Approval Date 12/23/98\Last Update: 7-18-00



PROJECT MANAGER NOTIFICATION

Originator: Date:
ASC Project Manager: Client: .
Job Nos:

Sample Nos.:

Nature of Concern:

Z Samples warm @ C

1]

Containers broken. List:

Discrepancy between sample containers and COC form
1 . T .

Incorrect ar insufficient preservation

Headspace in volatile vials (waters samples onlyv)

E1

Lost shipment:

Z Other (e.g.. leaking container, unreadable label, COC form):

Further Description:

PROJECT MANAGER FOLLOW-UP

Notified Client: . on
(date)
Notification attempted:
Means: on
(date)

Notification unnecessary
Notify Sample Management

Action:

Project Manager Signature Date

L:\Forms & Lists\Final\F_051.ene\Approval Date 11-13-98\Last printed 01/02/02 3:38 PM
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Ecology Environment, Inc. Appendix E

ASC Analytica! Test List
: tHolding .
Test Name ‘Method No, iMatrix___iTime (d)  Bottle _EL : Reference
Acids. inorganic by NIOSH Method 7903 'N7903 Air 2 1-L HDPE. Cool 4°C INIOSH 4th Ed., August 1994
Alkalinity, Total by Method 23208 'SM23208 TWater L HDPE. Cool 4°C TS@ndard Methods. 181 #4.. 195
Ammorna {Nessler} by Method 4500-NH3 C SM4500-NH3 C iWater HDPE, H2S04 to pH <2. Cooi 4°C TStancans Methods, 18h ed., 1992
Nitrogen by method 4500-NH3.B.E -SM4500-NH3 BE 'Water : 28.1-L HOPE., H2SO04 1o pH <2. Cool 4°C < Standard Methods, 18th ed., 1982
Anions by Ton Chromatography by Method 300.0 "EPA3000 TWater Z1-UHDPE, Cool 4°C TEPA BO0/R-53/100. August 1993
Anions by lon Chromatography Method 95056 : SW9056 | Water ] 2 1-L HDPE. Cool 4°C }SW-846 3rd £d.. Updats ill. June 1997
iDnnking : ;
|Anions in Drinking Water by fon C graphy :EPA300.0 iWater - 2!1-L HDPE. Cooi 4°C |EPA 60/R-93/100. August 1993
B-ocnem:cal Oxygen Demand, 5-Day 'SM52108 iWater | 2.1-L HDPE, Ceol 4°C : Standard Methods, 18th ed., 1992
Cahfnrrua WET i for Metais [CWET 1Waste : 180,250-m Ciear widemouth . Cool 4°C [Calffornia Title 22 Secbon 66700
n Demand. 5-Day SM52108 ‘Water f 2:1-L HDPE, Cool 4°C | Standarg Methods. 18th ed., 1
Canon Exc.hange Capacity of Salls by Method 9081 -SW9081 1 Soil . 180 125-mL Clear V Cool 4°C | SW-846 3rd £d.. Update Hli. June 1997
CEC Preparation of Soils by Method 9081 1SWR081 s Soif . 180: 125-mL Clear Widemouth, Coot 4°C SW-846 3rd Ed.. Update lll, June 1997
Chemical Oxygen Demand by Method 410.4 {EPA410.4 iWater . 28!'1-L HDPE. H2S04 1o pH <2. Cool 4°C {EPA- B00/R-94/111, May 1994
Chemical Oxygen Demand by Methad SM5220 C -SM5220C ‘Water : 28i1-L HDPE. H2S04 to pH <2. Cool 4°C ; Standard Methods. 18th ed., 1992
Chioride by Methed 325.2 -EPA325.2 ‘Water ' 28'1-L HDPE, Cool 4°C . EPA 600/4-79-020, March 1993
1Sohd,
Chlonnaled Herdicides by Method 8151A SW8151A ‘water 40 SW-846 3rd Ed.. Update Hl. June 1997
» y Funnel £ of Waters by . .
a-, 51A SWE8151A Water 7'1-L Amber glass. Cooi 4°C 1 SW-845 3rd Ed.. Update Ill, June 1997
Herbicice Somicauon of Sous by 81514 SWB151A Soli 14.250-m! Clear widemouth glass, Cool 4°C . SW-846 3rd Ed., Update ili, June 1997
Chiorinated Phenolics by Metnog 1653 EPA1653 Water 30 EPA Method 1653 Rev. A, August 1997
Chionnated Phenolics Separatory Funne! Extracuon of . 1-L Amper glass, H2S04 to pH <2, Cool 4°C,
Waters by 1653 EPA1653 ‘Water 30 Na2§203° ‘EPA Method 1653 Rev. A, August 1997
Sohd,
CLP Mercury Analysis by ILM04 1 1LMO4 1 ‘water 28 EPA CLP ILM04.1
CLP Mercury Preparation of Soils by ILMO4. 1 ILMO4 1 Soil 28 250-ml Clear wi 1 glass, Cool 4°C 'EPA CLP ILMD4.1
CLP Mercury Pr ion of Waters Dy ILMOS 1 1LM04 .1 Water 28 1-L HDPE, HNQO3 o pH <2 -EPA CLP ILM04.1
. ' Solid,
CLP icides/PCB by Method OLM04.2 OLMO4.2 .water i 40 EPA CLP OLM04.2
CLP Pesu /PCB Sep y Funnel £ of .
Waters by OLM04.2 QLMO4.2 “Water 5 1-L Amber glass. Cool 4°C ‘EPA CLP OLM04.2
CLP P /PCB of Soils by OLMC4.2 OLM04.2 Schd 10 8-0z. clear ith giass. Cool 4°C :EPA CLP OLMD4.2
Sold, :
CLP Semivolatile Organics by Method OLM04.2 QOLMO4.2 water 40 EPA CLP QLM04.2
CLP Liquidiluguic Extraction of VWaters for SV compounds
by OLM04.2 OLM04.2 Water S 1-L Amper glass. Cool 4°C .EPA CLP OLM04.2
CLP Sonication of Soils for SV compounds by OtM04.2  OLM04.2 Solid 10 8-0z. clear widemouth glass. Cool 4°C ‘EPA CLP OLM04.2
-Solic,
CLP TAL Metals by Method ILMO4 1 1L.M04.1 .water 180 EPA CLP ILMO4,
CLP TAL Metals ICP Digeston of Soils by [LM04.1 ILMO4.1 :Seld 180.250-mi Clear wi th glass. Cool 4°C |EPA CLP ILMO4.
CLP TAL Metals ICP Digestion of Waters by i(LM04.1 LILMO04. ¢ ‘Water 180 1-L HOPE, HNO3 to pH <2 JEPA CLP ILMD4.
CLP Valatie Organic Eompcunas in Souls by Method ' i
OLMO4.2 OLM04.2 ' Selid 10 40-mL VOA vial, Cool 4°C i EPA CLP OLMO04.2
CLP Volatue Organic Compounds in Waters by Method , .
OLM04.2 OLM04.2 \Water ’ 10 40-mL VOA vial, HCI to pH <2, Cool 4°C |EPA CLP OLMD4.2
CLP Volaute Organic Compounds Medium Level by . : ! .
Method OLMO4.2 -OLM04.2 ' Solid ! 10-40-mL VOA vial, Cool 4°C JEPA CLP OLM04.2
Color, Platnum-Cobalt by Method 110.2 EPA110.2 Water 7 1L HOPE. Cool4°C |EPA 600/4-79-020, March 1993
Corrosivity Toward Sieel by Method SW1110 SW1110 .Waste 28 250-ml Clear wid glass. Cool 4°C i SW-846 3rd Ed.. Update lil. June 1997
s Dnnking i
Cyanide, Total by Method 335.4 ‘EPA335.4 'Water 14’ 1-L HDPE, NaOK to pH >12. Cool 4°C |EPA 500/R-93/100, August 1993
Cyanide. Total by Method 335.3 EPA335.3 Water 14 1-L HDPE, NaOM to pH >12, Cool 4°C 'EPA 600/4-79-020, March 1993
Cyanide P: 1, toC 1 by 3351 EPA3351 ‘Water 14 1.L HDPE., NaOH to pH >12, Cool 4°C iEPA- 600/R-94/111, May 1994
Cyanide Preparation. Total by Method 335.3 EPA335.3 Water 14 1-L HDPE, NaOM to pH >12. Coal 4°C |EPA- 600/R-94/111. May 1994
Solid,
Cyaride Analysis by iLMO4. 1 1LM04.1 water 12 EPA SOW 1LM04.1
Cyanide Preparation. Total for Soil by ILMO4 1 ILMO4 1 Soil 12 250-m! Clear wid giass, Cool 4°C {EPA SOW ILM04.1
Cyanide Preparauon, Total for Water by ILM04.1 1LM04.1 Water 12 250-mi Clear widemouth glass. Cool 4°C ' SW-846 3rd Ed.. Update lil. June 1997
“Sold,
Cyanide Analysis by Method S012A SW9012A -water 14 SW-846 3rd Ed.. Update [il, Juns 1997
Cyamide Preparaton. Amenabie for Soil by Method 90124 SWB012A Solid ! 14 250-mi Clear widemouth glass. Cool 4°C |SW-846 3rd Ed.. Update Ili, June 1997
Cyamide Preparation, Amenable for Water by Méthod . . t
S012A -SWS012A ‘Water 14-1-L HDPE. NaOH to pH >12, Coel 4°C |SW-846 3rd Ed.. Update ill, June 1997
Cyanide Preparation, Jotal for Soit by Method 9012A SWS012A Solid 14 250-mi Clear sh glass. Cool 4°C i SW-846 3rdt £d., Update iil. June 1857
Cyanide Preparation. Total for Water by Method 9012A  SWS012A Water 14'1-L HDPE, NaOHM to pH >12. Cool 4°C | SW-845 3rd Ed.. Update (I, June 1997
Cyanide, o C by Method 9012A SWS012A Solid 14 250-ml Clear widemouth glass, Coo! 4°C -SW-846 3rd Ed., Update Ui, June 1997
Solid. ADEC UST Proc. Manual App. 5]
Diesel Range Organics (DRO) Analysis by AK102 AK102 water 40 Version 3-1.99
TADEC UST Proc. Manuat App. D
DRO Separatory Funnel Extraction of Waters by AK102  AK102 Water 7 1-L Amber giass, Cool 4°C iVersion 3-1-99
TADEC UST Proc. Manual App. D
DRO of Soils by AK102 AK102 - Solid 14 250-mi Clear widemouth glass, Cool 4°C :Version 3-1-99
DRO Analys:s by Methog 80158 SWB0158 VWater 40 1-L. Amper glass, Cool 4°C "SW-845 3rd Ed.. Update IIl, June 1997
DRO Separatory Funnel Extraction of YVaters by Method
3510C SW3510C ‘Water 71-L Amber glass. Cool 4°C |SW-846 3rd Ed., Update IH1. June 1997
DRO Sonication of Sails by Method 35508 5W35508 Sehd . 14:250-mi Clear widemouth giass, Cool 4°C ISW-B46 3rd Ed.. Update Jli, June 1987
. Solid, ] FDEP M for of Pet
Florida Petroleum Products -FL-PRO iwater : 40 anics Nov. 1995
Flonda Petroleum Products Separatory Funnel Extraction - . iFDEP M for Det. of Pet. Range
of Waters by FL-PRO IFL-PRO iWater T11-L Amber glass. Cool 4°C i ics Nov. 1995
Flonda F Products ion of Sauls by FL- s . jEDEP W for Det. of Pet. Range
PRO FL-PRO : Solid : 14!250-mi Clear wi glass, Cool 4°C iOrganics Nov. 1995
Dissoived Organic Carbon by method 53108 *SM53108 ‘Water 28 125ml HDPE. Fiitered. H2SO4 to pH<2, Cool 4°C I Standard Methods, 18th ed., 1
. {ADEC UST Proc. Manual App. D
Gasoline Range Organics (GRO) in Soils by AK101 AK101 : Solid 28'40-ml. VOA vial, Cooi 4°C ;Version 3-1-99
|ADEC UST Proc. Manual App. O
Gasoline Range Organics (GRO) in Waters by AK101 . AK101 -Water 14-40-mL VOA vial, HCI to pH <2, Coci 4°C ‘Version 3.1.89
GRO in Soils by Method 80158 SWB80158 ‘ Sohd : 14:40-mL VOA vial, Cool 4°C 1SW-B46 3rd Ed., Update l1l, June 1997
[GRT in Waters by Method 80158 SWB0158 Water T4:40-mL VOA via). Cool 4°C. —_SW-BAb 3rd Eq_ Update Il June 1997 |
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Ecology Environment, Inc.
ASC Anaiytical Test List
' ! ding | i
Test Name I Method No. {Matrix__!Time {(¢) 'Bottie T Reference
Hardness by Method 23408 (Caiculatien Only) TSM2340 B 1 Water 7.1-L HDPE, HNO3 to pH <2 Sandard Methods, 16t ed.. 1992
Fardness. Totl by Method EPA 1302 "EPA1302 Water 780111, HOPE, HNO3 to pH <2 %@@j
Hexavalent Chromium 196A/3060A - SW7 1967 ‘Soil | 14:250-ml Clear widemnouth 4°C 3rd Ed., Update 1), June 1967
Hexavalent Chromium by Method 3500-Ct D iSM3500-Cr D | Water 1i125-mL HDPE. Cool 4°C iStandard Methods. 18th Edition
Hexavalent Chromium by Method 7196A SW7196A Water 1i125-mL HDPE, Cool 4°C I SW-846 3rd Ed., U
Hexavalent Chromium by Method NIOSH 7600 N7600 A 14 High Volume air v fier iNIOSH ath Ed., st 1994
1gnitability {Fiashpomt), Liquids by Method 1010 SW1010 ,Ogamc ~ 40.250-ml Ciear widemouth glass Cooi 4°C ' SW-846 3rd Ed., Update il June 1357
Mercury Analysis in Soil by Method 7471A SWT4T71A “Sol 28 SW-846 3rd Ed., Updats Jil. June 1997
Mercury Analysis in Water by Method 7470A SW7470A Water 28 SW-846 3rd Ed.. Update [1l. June 1997
Mercury Analysis of Wipe by Method 7471A SW7471A Wipe . 28 125.mL Clear Widemouth, Cool 4°C SW-846 3rd Ed., Upcate il June 1697
Mercury by Method 245.1 -EPAZ45.1 Water 28 : EPA- -94/119, 1994
Mercury by NIOSH Method 6009 NIOSH 6009 Air 30 . NIOSH dth Ed., August 1994
Mercury Preparation by Method 245.1 LEPAZ245.1 . Water . 28, 1-L HOPE, HNO3 to pH <2 ;EPA- G00/R-94/111, Ez 994
Mercury P by NIOSH Method 6008 *NIOSH 6009 - Air 30 Solid sorbent tube (Hopcatite) ‘NIOSH 4th Ed..
Mercury Preparation of Soil by Method thod 7471A SWT4T1A *Soil 28 1-L HDPE. HNO3 to pH <2 ' SW-846 3rd Ed.. Updm lll. June 1997
Mercury Preparation of Waters by Method 7470A -SW7470A Water 28 1L HDPE, HNO3 to pH <2 :SW-846 3rd Ed., Update il!. June 1957
Mercury Wipe Preparation by Method 7471A "SWI4T1A "Wipe 28 125-mL Clear Widemouth, Cool 4°C TSWB4E 3::@
Metals by ICP by 40 CFR Agpendix G "EPA 40 CRRADD G AR 180 High Volume air Ter 140 CFR Part 50 Appendix G
Digestion of Air Filers by 40 CFR Appendix G :EPA 40 CRR App G 1 Air 180.37mm Air Cassetis iNIOSH 4th Ed.. August 1954 |
1Solid, :
Metals by ICP Method 200.7 EPA200.7 ‘water 180 SW-846 3rd E¢.. Update Ill, June 1997 |
Digestion for Metais by 200.7 “EPA200.7 Water 180 1-L HOPE, HNO3 to pH <2 "EPA- G00/R-94/111, May 199¢ |
Digestion for Total Recoverable Metals by 200.7 EPA200.7 ‘Water 180.1-L HDPE, HNO3 to pH <2 s EPA- 600/R-94/111, May 1994
.Solid,
Metals by ICP Method 60108 SWEC108 water 180 SW-846 3nd Ed., Update lli. June 1997
Metats ICP D of Soils by 30508 SW2050B Solict 180.250-mi Clear giass. Cool 4°C .SW.B45 3rd Ed.. Update 11). June 1897
Metals ICP Digestion of Waters by 3010A SW2010A .Water i T80 1-L HDPE, HNOS o pH <2 1 SW-845 3rd Ed.. Update Il June 1
Total Recoverable Metals Digestion by 3005A SW3005A VVater 180 1-L HDPE. HNO3 to pH <2 "SW-B46 3rd Ed.. Update Uil June 1987
Metais ICP Digestion of Wipes by 30508 SW30508 ‘Wipe 180 125-ml Clear Widemouth, HNO3 to pN<2 i SW-846 3rd Ed., Update |Il, June 1997
Metals by ICP Methogd 7300 N7300 - Alr 180 37mm Air Cassette NIOSH 4th Ed., August 1994
[Metals ICP Digestion of Air Filters by Method 7300 -N7300 - Alr 180 37mm Air Cassette NIOSH 4th Ed., August 1994
; Dnnking . .
Metals in Drinking Water Method 200.9 EPA200.9 \Water 180'1-L HDPE, HNO3 to pH <2 ' EPA- GOO/R-94/111, 1994
Metals GFAA Diges' of Waters by 200.9 -EPA200.9 iWater 180.1-L HDPE, HNO3 to pH <2 {EPA- B00/R-94/111, May 1994
Metais in Drinking Water bv Method 200.7 _EPA200.7 iWater 180 1-L HDPE, HNO3 1o pH <2 1SW-846 3rd Ed.. Update lil. June 1997
[Methylene Elue Acive 3 Wm “Water ,1-CHDPE Cool 4°C
Nitrate by method 353.2 {Lachat) : EPA3S3.. ‘Water 1-L HOPE. Cool 4°C 'EPA 600/4-79-@0 March 1993
[Rirate/Niinte by Method 353.2 (Lacnat) - —Water T-CHDPE_Cool4°C
iite by method 383.2 (Lachat) EPA353. “Water :1-L HOPE. Coel 4°C :EPA 60016-79—020 March 1933
1 Solids by Method LF03 ULFD: - Solid - 40.250-mi Clear widemouth glass. Cool 4°C iP Y
Nitroceiiuiose in Waters by Method LFO03 ULFU: Water 7:1-L HDPE, Coot 4°C i Proprietary
Nitrogiycenne by HPLC SWE330 Solid 40.250-mi Clear widemouth giass. Cool 4°C :SW-846 3rd Eg., Updats il June 1987
Non-Purgeabie Orgamc Carbon by Method 53108 SMS3108 Water 28 125mi HDPE, 04 to pH<2. Cool 4°C ' Standard Methods, 18th ed.. 1992
Oil and Grease by Method 413.1 EPA413.1 Vater 28 1-L Amber glass, H2504 to pN <2, Cool C 'snmrd Methods, 18th ed., 1992
E.A. Dielz, N.J. Cortsitucel, and IKCF.
Singtey, J. Lig. Chromatogr., 16 (15),
Qrganic Acids Analysis by HPLC Dietz. Cortellucc:. and Singley  Water 40 3331.3347 (1993)
{EA Distz, N.J. Corteliucsi, and KF.
. \Singley, J. Liq. Chromatogr., 16 (15),
Qrganic Acids P i Dietz. Corteliucci, and Singley ‘Water 14.1-L Amber glass. H2SO4 to pH <2. Cool 4°C '3331-3347 (1993}
Onhep by Metnod 365.2 EPA385.2 ‘Water 2'1-L HDPE, Cocl 4°C - EPA 600/4-79-020, March 1983
‘Solid,
PAH by Method 8310 SW8310 water 40 SW-846 3rd Ed., Update i1, June 1997
PAH Liquid/Liquid Extraction of Waters by Method 3520C 'SW3520C .Water 7:1-L Amber glass. Coot 4°C :SW-846 3rd Ed.. Update 1il. June 1997
PAH Separatory Funnel Extraction of Waters by Method
3510C {SW3510C Water 7'1-L Amber glass, Cool 4°C 1SW-846 3rd Ed., Update IIi, June 1997
PAH Somucauon of Soils by Method 35508 .SW35508 - Solid 14.250-mi Clear wi uth glass, Cool 4°C :SW-346 3rd Ed., Update Iil. June 1997
Paint Emer Test for Free Liguids by Method 9035A : SWS095A Waste 28.250-mi Cisar widemouth glass, Cool 4°C {SW-846 3rd Ed.. Updats ill. June 1997
:Solid, ;
PCB Analysis by Method 8082 Sweos2 . ‘water 40 SW-846 3rd Ed., Update 111, June 1997
PCB Separatory Funne! Extraction of Waters by Method ' \
3510C ‘SW3510C *Water 7:1-L Amber glass, Cool 4°C |SW-845 3rd Ed., Update lil. June 1957
FCB Sonication of Soils by Method 35508 SW35508 “Soiid 14 250-mI Clear fass, Cool 4°C TSW-546 3rd Ed.. Update Ii, June 1957
Percent Moisture ASTM_D2216 ' Solid 28. 125-mL Clear Widemoutn, Cool 4°C {ASTM
P by lon Chr EPA 3140 “Water —_28.250-mL HDPE of giass, Ambient "EPA NERL ORD November 1999
1 Solid, : .
Pesncaae Analysns by Method 8081A -SW8081A i ‘water . 40 SW-846 3rd Ed.. Update 11, June 1997
ory Funnel of Watars by . \
Memad 3510(: 'SW3510C ‘Water 7I 1-L Amber glass, Cool 4°C iSW-S‘S 3rd Ed.. Update Ill, June 1997
F of Seils by Method 35508 SW35508 1 Solid i 14.250-mi Clear mdamcmn glass, Coot < (SW-846 3rd Ed.. Update (il, June 1937
- “Nothod 608, 40 CFR., P!_an' %,
Pesticide and PCB Analysis by Method 608 .EPAS08 IWater 30 Apendix A
Pesticides/PCB Sep y Funnel of Waters .
by 608 -EPABO8 ‘Water 7 1-L Amber glass, Cool 4°C {40 CFR Part 136 Appendix A
INYSDEC Anaiytical Seivices Protocol
Petroieum Products by Method 310-13 .ASP310-13 'Water 40 1-L Amber glass. Cool 4°C | 10/95 Edition
. *NYSDEC Analytical Services Protocol
Petroleum Products |D by Method 310-14 |ASP310-14 nic 40.40-mL VOA via!, Cool 4°C 10/95 Edition
pH by Method 90408 'SWS0408 ‘Water 125-mL HDPE. Cool 4°C 1SW-B46 3rd Ed.. Update IIi, June 1997
|pH by method EPA 150.1 :EPA150.1 ‘Water ' 125-mL HOPE. Cooi 4°C 1 EPA 600/4-79-020. March 1993
pH by Method EPA 9045C ‘SWI9045C - Soiid .250-mi Clear widemouth giass, Cool 4°C 1 SVV-346 3rd Ed.. Update it June 1997
Phenols by Methoa 420 1 (4AAP) EPA420.1 Water 28 1.L Amber glass, H2SO4 10 pH <2. Cool 4°C ‘EPA 600/4-79-020. March 1993
Phenols by Method 9065 (4AAP) SW065 Water 28 1-L Amber glass, H2SO4 to pH <2. Coot 4°C {SW-846 3rd Ed., Update Wi, June 1957 |
Phosphorus. Total by Method 365.2 EPA3E5.2 Water 28 1-L.M . H2504 to pH <2, o0l 4°C i EPA 600/4-73-020. March 1.
Physical Appearance by Method SM2110 SM2110 ohd 28.250-ml Clear glass_Cool 4°C TSiandard 18t €d., 1992
Reactive Cyanide by Méthod S012A-7.3.3 SW7332 o 28_250-mi Clear glass, Cool #'C 'SW-546 3rd Ed., Uncate Ul, June 1997 |
Reactive Sulfide by Method 9034.7.3.4 SW7.3.4.2 ol 28 250-mi Ciear widemouth glass, Cool 4°C SW-B46 3rd Ed.. Update lii. June 1997
TADEC UST Proc. Manual App. O
Residual Range Organics (RRO) by Method AK103 AK103 :Solg 40:250-m1 Clear widemouth glass. Coo! 4°C jVersion 3-1-99
TADEC UST Proc. Manual App. O
RRO Sonication of Soils by AK103 AK103 -Sohid 14:250-mi Clear widerouth glass. Coot 4°C |Version 3-1-99 |
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Ecology Environment, Inc. Appendix E
ASC Analytical Test List

. . jHolding : :
Test Name iMethod No. |Matrix __[Time (d) _|Bottie Type iReterence
i : USEPA Office of Water 1625 Rev. C,
Semivolatile Organics by Method 1625 'EPA1625 Iwater | 40 . June 1989
[Uquid/Liquid ion of Waters for S tatil ' ! ; : [USEPA Office of Water 1625 Rev. C.
c s by 1625 EPA1625 iWater 7i1-L Amber lass, Cool 4°C. Na25203° |June 1989
Semivolatile Organics by Method 625 EPAB25 1Water 40 . T q0 CFR Part 136 Appendix A
Liquid/Liguid of Waters for S iatl : i , .
C s by 625 (EPAB2S ‘Water 7 1-L Amber glass. Cool 4°C. Na25203 140 CFR Part 136 App A
Semi Qrganic Comp ysis by Method , | Solid, !
8270C ‘Swe27ec iwater | 40 SW-846 3rd Ed.. Update ili. June 1957
Lguid/Liquid of Waters for & tay . ) . )
C ds by Method 3520C :SW3s20C {Water ; 7 1-L Amber glass, Cool 4°C ISW-846 3rd Ed.. Update ill, June 1997
Sonicaton of Soils for Semivolatie Compounds by . ' . }
|Method 35508 :SW35508 ___iSolid i $4:250-m! Clear wi glass. Cool 4°C |SW-846 3rd Ed.. Upcate il June 1937
Soilds, Setyeable by Methad 160.5 "EPA160.5 Waler 2 1-L HOPE_Cool 4°C TEPA 600/6-79-020, March 1953
Solds. Tota! by Method 160.3 EPA160.. iWater : HDPE, Cooi 4°C iEPA 600/4-78-020, March 1993
Specific Conductance by Methad 120.1 EPA120. ‘Water HOPE. Cool 4°C 1EPA 600/4-78-020. March 1993
Specific Gravity by Method 2710F SM2710F ~Water HDPE. Cool 4°C |Standard Methods, 18th ed., 1992
SPLP for Metais And Organics by Method 1312 SW1312 'Waste 14.250-mi Clear wi outh glass, Cool 4°C 'SW-846 3rd Ed.. Update I}, June 1997
Sulfate by Methed 375 4 (Turbidimetric) £PA3754 Water : 28 1-L HDPE. Cool 4°C {EPA 600/4-79-020, March 1993
Sulfide by Method 376.1 EPA3TE.1 -Water 7 1-L HDPE. 10N NaOH to pH 8 / ZnAc - EPA 600/4-79-020, March 1993
Sulfide, Sotuble by Method 4500-52-0-B SM4500-S2-D-B Water 7 1.L HDPE. 10N NaOH to pH 9/ 2nAc EPA 600/4-79-020. March 1993
Parucuiate Matter by 40 CFR Appendix 8 EPA 40 CRR App B Air 28 High Volume air filter 40 CFR Pan 50 Appendix B
TCLP Extraction for Metals and Semivolabile and Volatile ’ ! J
|Compounds by Method 1311 Swiln -Waste 14 250-mi Clear wi uth glass, Cool 4°C |SW-846 3rd Ed.. Update [ll, June 1997
Total Dissolved Solids (TOS) by method EPA 160.1 EPA160.1 Water 7-1-L HOPE, Cool 4°C ,EPA 500/4-78-020, March 1893 |
Total ganic Carbon by method 53108 -SM53108 ‘Water . 28 125mi HOPE, H2S04 to pH<2. Cool 4°C : Standard 18thed. 1992 |
Total Kjeldaht Nitrogen (TKN) by Method 351.3 EPA351.3 Water 28 250-mi Clear widemouth glass. Cool 4°C | EPA 600/4-79-020, March 1893 |
Total Organic Carbon by methed 53108 SM53108 Water 28 125mi HOPE. H2S04 to piH<2, Cool 4°C s Standard Methods, 18th ed., 1992
Total Organic Carbon by Methed 9060 SWI060 Water - 28 125mlI HDPE. H2S04 to0 pH<2, Cool 4°C iSW-846 3rd Ed., Update 1lii, June 1997
Total Organic Carbon by Method Lloyd Kahn Lioyd Kahn Solid 14 250-mi Clear widemouth glass, Cool 4°C  EPA Attachment §, July 1988
Total Organic Halogens by Method 90208 SwW80208 . Water 28 1-L Amber glass, H2504 to pH <2. Cool 4°C LSW-846 3rd Ed., Update Iit, June 1997
Total S ded Solids, Non-fi Residue EPA160.2 ‘Water 7250-mL HOPE 'EPA 600/4-79-020, March 1993
TPH by TNRCC. Method TX 1005 TX1008 ‘Solid 14 250-mi Clear widemouth glass. Cool 4°C {TNRCC Method 1005 (revised 4/13/98) |
TPH by TNRCC. Method TX1005 TX1008 1Water 14'40-mL VOA vial, NaHSO4 to pH <2, Cool 4°C {TNRCC Method 1005 (revised 4/13/38)
Turtudity (Nephelometnc) by Method 180.1 EPA180.1 - Water 2'125-mL HDPE. Cool 4°C {EPA 600/4-79-020, March 1933
: T40-mL VOA vial, HCI to pH <2, Cool 4°C, ;
Volatile Organic Aromatic Compounds by GC Method 602 ' EPAS02 i Water 14'Na28203° 140 CFR Part 136 lix A
) 15022 Rev 2.0 (1989), EPA-GOW/4-B5-
iDrinking 140-mL VOA vial, 1:1 HClto pH <2, Cool 4°C, 1039, December 1988, Revised, July
Votatie Organic Compounds by GC Methog 502.2 EPASD02.2 ‘Water 14:Na28203* 11951
] 40-mL VOA vial, HCito pH <2, Cooi 4°C, |
Volatile Organic Compounds by GCMS Method 1624C  :EPA1624 ‘Water 14.N225203" 140 CFR Part 136 Appendix A
;Dninking -40-mlL VOA vial, HCl to pH <2, Cool 4°C, ascordic |524.2 Rev 4.0 (1992), EPA-600/R-52~
Volatile Organic Compounds by GCMS Method 524.2 EPAS524.2 ‘Water 14 acia* 1128, August 1992
. 140-mL VOA wvial, HClto pH <2, Cool 4°C, |
Volatie Organic Compounds by GCMS Method 624 EPAS24 Water 14:Na2S203° |SW-846 3rd Ed.. Update Iil, June 1957
'Volaule Organic Compounds in Air by GCMS Methed TO- Sorbent Tube for volatie Organic Compounds, R
1 EPATO1 - Air 14: Tennax |EPA-625/R-96/010B, January 1957
Volatile Organic Compounds in Air by GCMS Method TO- : R
14A EPATO14 Air 14:SUMMA Canister | EPA-6525/R-96/0108, January 1997
Volatie Organic Compounds in Air by GCMS Method TO- | .Sorbent Tube for Voiatile Organic Compounds, [
EPATO2 ‘A 14 Spherocart |EPA-625/R-96/0108. January 1997 |
‘Volatile Organic Compounds i Sois by GC Method ' .
80218 Sweo218 - Solid 14 40-mL VOA vial. Cool 4°C | SW-846 3rd Ed.. Update lll. June 1997
Volatle Organic Comipounds in Sods by GCMS Method i
82608 SWE2608 Solid 14 40-mL VOA vial, Cool 4°C 'SW-845 3rd Ed.. Update lii. June 1997
Volatile Organic Campounds in Waters by GC Method .
80218 SW80218 Water 14:40-mi VOA vial, HCI 1o pH <2, Cool 4°C | SW-846 3rd £d.. Update Ill. June 1997
Veiable Organic Compounds in Waters by GCMS Method .
82608 SWs2608 -Water 14.40-mL VOA vial, HClto pH <2, Cool4"C |SW-846 3rd Ed.. Update lil. June 1957
Volatile Organic Compounds, Encore Sampies by GCMS : .
Method 82608 .SWs2608 | Soli 14:Encore ' SW-846 3rd Ed.. Update ill. June 1997
Volatle Orgaric Compounds, MeOH Extract by GCMS . . :
Method 82608 :SWB2608 : Solig 14'40-mL VOA vial, Cool 4°C {SW-846 3rd Ed.. Update i, June 1957
Valatle Orgaruc Halocarbon Compounds by GC Method
601 EPASO1 ‘Water 14 40-mL VOA vial. Cool 4°C. Na2§203* 140 CFR Part 135 Appendix A
Water Content by Method D85 ASTM_D85 Organic 28-125-mL Clear Widemouth. Cool 4°C {ASTM
Water Miscibility by Method 01722 ASTM_D1722 QOrganic 28 250-mi Clear widemnouth glass. Cool 4°C 'ASTM
"Holding time .
w . i
\preparation . i
s from { .
‘colilecuon 1
; jexcept CLP i* should only be used in the presence of residual |
: -from VISR _ichiorine and should be added in the field :
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SOP INVENTORY

Method SOP No.
A.04 'Sample Container, Blank Preparation, and Shipment Procedures
A.06 :pH Control/Pump System Calibration Procedure
A.07 fSecurity for the ASC
A.08 ;Purchasing and Storing Materials for the ASC
A.10 iWaste Disposal
A.15 Quality Control Testing of Sample Containers
A.18  Determination of Method Detection Limits
A.18  Balance Check Procedure
A.21 Laboratory Water Quality
A.22  Batch Identification
.Initial Demonstration of Method Capability for the Laboratory; Continuing ;
A.23 :Demonstration of Method Performance for the Analyst 3
A.24 Micropipette Use g
A.25  Data Review Procedure
A7 Documen.t Control :
A.28 Traceability of Reagents and Standards
A.30  Oven Calibration and Use
A.31 Glassware Cleaning
A.32  "Subcontracting Procedure
A.33  Project Management
A.34 : Confidentiality/Proprietary/Ethics
A.36 _ :Electrical Power Outage
A.37 Laboratory Loghooks
A.38  Thermometer Calibration E
A.39  Sonic Disrupter Tuning '
A.40  Project Management, Hudson Chromate Project '
A.41 Sample and Laboratory Contamination Minimization Procedure f
A42 ;Prooedure for Reguesting Permission to Dispose State Samples
A.43 ‘Refrigerator, Freezer, and Oven Unit Temperature Check :
A.44 EEvidentiary Chain of Custody Procedures .
A.45 External Proficiency Test Program ;
A.46  Manual Integration
A.47 Laboratory Hood Use 3
A.48 Internal Chain of Custody
3580A A49 Waste Dilution

A.51 Case Narratives

Comp.05 Data Management

LO06_SOP_tnventory.xts
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SOP INVENTORY

Method SOP No. SOP Name
' Comp.06 'PC Backup, Security, and Recovery
| Comp.10 - Electronic Disk Deliverable Generation
8081A, 8082/3510C/3520C Ext.04 Extraction and Concentration of Pesticides and PCB from Water Sampies
8151A Ext.07 Extraction of Soil and Solid Waste for Chiorinated Phenoxy Acid Herbicides !
8151A Ext.08 Extraction of Chlorinated Phenoxy Acid Herbicides from Water Samples s
8270C/35508 Ext.12 iHigh Level BNA Soil Extraction |
8310/3520C Ext.13 iExtraction of PAH in Water for Subsequent Analysis by HPLC ‘
8081A, 8082/35508B Ext.19 Pesticide/PCB Extraction and Concentration of Soil Samples by Method 35508
Extraction and Concentration of Water Samples for Analysis of Semivolatile
8270C/3510C/3520C Ext.20 Compounds
8310/3550B Ext.25  Extraction of PAH in Solids for Subsequent Analysis by HPLC
8015B/3510C/3520/3550B/FL-PRO  Ext.30 EPH Extraction and Concentration of Soil and Water Samples
1311/8270C/3510C Ext.31  Extraction and Concentration of TCLP Extracts for Analysis of Semivolatile (:cmmunds.i
OLM04.2 Ext.32 Continuous Liquid-Liquid Extraction of Semivolatiie Compounds in Water; CLP
QOLM04.2 Ext.33 Semivolatile (BNA) Low-Level Extraction of Soils, CLP
OLM04.2 Ext.35  Extraction of Pesticides/PCB from_Water Samples; CLP
OLM04.2 Ext.36  Extraction of Pesticides/PCB from Soil Samples; CLP
8270C/35508 Ext.46 -Extraction and Concentration of Soil Samples for Analysis of Semivolatile Compounds |
AK102 Ext.48 .DRO Extraction/Concentration of Soil or Water Sampies — AK102 1
1311/8081A Ext.58 _Pesticide Extraction and Concentration of TCLP Extracts by Method 3510C or 3520C
‘Preparation of Water Samples for the Subsequent Determination of Nitroaromatics and
8330 Ext.67 !Nitramines-Low Level Method '
Preparation of Soil Samples for the Subsequent Determination of Nitroaromatics and
8330 Ext.68 Nitramines by HPLC
Ext.70  Extraction Procedure and Special Cleanup for Buffalo Color Samples
OLMO04.2 Ext.72 Gel Permeation Chromatography Cieanup for Pest/PCB Soils
OLM04.2 Ext.73  Gel Permeation Chromatography Cleanup for BNA Soils
1625 Ext.80 zExtraction of Semivolatile Organics in Water by Method 1625 Isotope Dilution
OLM04.2 Ext.81 _ CLP Semivolatile Medium Level Extraction
3620B Ext.85 iFlorisil Cleanup
3510C Ext.92 Extraction of Organic Acids in Water for Subsequent Analysis by HPLC
SM4500 NH3 B E GAC.02 Ammonia-Nitrogen by Method SM4500 NH3 B E
351.3 GAC.04 Total Kjeldah! Nitrogen (TKN) '
Preparation of Water Samples for 418.1 Total Recoverable Petroleum Hydrocarbons -
418.1 GAC.08 'Water
52108 - GAC.11_Biochemical Oxygen Demand (BODS and COD5)
5220C | GAC.12_IChemical Oxygen Demand (COD) __ =
GAC.14 ’EPercent Solids '
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SOP INVENTORY

SOP Name

Method SOP No.
120.1 GAC.~15 i Specific Conductance
23108 GAC.16 ?Acidity by Method 23108
23208 ' GAC.17 ENkaIinitx-Hydroxide, Carbonate, Bicarbonate, and Total By Method 2320B
53108 (3060) GAC.20 l;TotaI Organic Carbon By Method 53108
110.2 GAC.24 :Color. Platinum-Cobalt
2340C GAC.27 Total Hardness by EPA Method 2340C
90408,150.1 GAC.34 pH of Water Samples
365.2 GAC.35 Orthophosphate by Method 365.2
365.2 GAC.36 Phosphorous, Total °
160.1 GAC.37 ‘Total Dissolved Solids (TDS), Filterable Residue
160.2 GAC.38 .Total Suspended Solids, Nonfilterable Residue
160.5 GAC.38 -Solids, Settieable by Method 160.5
160.4 GAC.40 Solids, Volatile by Method 160.4
2710F GAC.41 Specific Gravity by Method 2710F
SM4500-S2-E, B GAC.43 ;Sulﬁde by Method SM4500-S2-E, B
413.1 GAC.48 -0Oil and Grease; Partition-Gravimetric, Water
9020B GAC.49 Total Organic Halogens |
GAC.64 Lachat General Startup Procedure ‘
9012A, 335.3 GAC.65 .Total Cyanide Analysis !
353.2 GAC.66 Nitrate/Nitrite by Lachat
1010 GAC.72 lIgnitability (Flashpoint, Liquids Method 1010)
325.2 GAC.75 'Chloride by Water Flow Injection
Lloyd Kahn GAC.76 TOC in Sediment and Soil - Lloyd Kahn 1
SM3500-CR D GAC.82 Hexavalent Chromium, Colormetric Analysis by Standard Methods SM3500-CR D
Ch78Sec7.3.3.2 GAC.85 Reactive Cyanide
Alkaline Digestion of Soils and Subsequent Hexavalent Chromium Colorimetric
3060A GAC.91 Analysis T
9095A GAC.92 Paint Filter Liquids Test (Method S095A) {
9045C GAC.100 :Soil pH
9012A, 335.3 - GAC.106 !Total and Amenable Cyanide in Water and Soil Preparation - MIDI
ILM04.1 . GAC.118 |Total Cyanide in Water Preparation, CLP
1LM04.1 __GAC.118 f'lTotal Cyanide in Soil Preparation, CLP
7196A GAC.121 :‘Hexavalent Chromium in Water, Colormetric Analysis by 7196A
375.4 GAC.125 : Sulfate by Method 375.4 (Turbidimetric)
160.3 GAC.126 Total Solids, Dried at 103-105 C, Total Residue |
180.1 GAC.127 :Turbidity (Nephelometric by Method 180.1)
Ch7Sec7.34.2 GAC.130 iReactivity, Sulfide
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SOP INVENTORY

i 0 PP PR
i e

SOF No. " SOP Name,

<

Method :
9030A - GAC.131 .*Acid Soluble and Acid Insoluble Sulfides, Samples Amendable to Distillation
1110 GAC.133 Corrosivity Toward Steel
NJ Alkaline Digestion of Soils; Hexavalent Chomium Colorimetric Analysis of Water

NJDEP Mod 3060A/7 196A GAC.139 : and Digestates
1030 : GAC.140 ?lgnitabilitxof Solids
40 CFRS0 APP B GAC.142 :Susgnded Particulate Matter - High Volume Method
NIOSH 7600 . GAC.143 iHexavalent Chromium in Air .

GAC.144_Nitrocellulose j
300.0,9056A GAC.145 :Anion Analysis by lon Chromatography '
ASTM D2974 GAC.146 Percent Organic Matter
35600-Ca D GAC.147 Calcium Hardness by Method 3500-Ca D ‘
9065; 420.1 GAC.148 !Phenois by 4-AAP (Medium Distillation, Autoanalyzer Analysis) '
314 GAC.149 iPerchlorate Analysis by lon Chromatography '
DOE/HWP-65/R2 GAC.153 Permanganate Water Test
EPA 530-R-94-036 GAC.154 Neutralization Potential of Solids
1664A GAC.155 Hexane Extractable Material (HEM; Qil and Grease; Extraction and Gravimetric Water)

Hexane Extractable Material for Sludge, Sediment, and Solid Samples for Soxhlet
9071B GAC.156 Extraction and Gravimetric)
AOAC 955.01 GAC.157 Neutralizing Value for Liming Materials, CaC0Q, Equivalence
601 GC.16__:Purgeable Halocarbon Analysis by Method 601 _i
1311/8151A GC.21 éAnalysis of TCLP Extracts for Chiorinated Herbicides by Method 8151A !
8082/3580A GC.268 Sample Preparation for PCB Oil Sample Analysis ]
8015B GC.27 _-TPH-Gasoline 80158 and California LUFT
OLM04.2 GC.31 __ Pesticide/PCB by GC by Method OLM04.2
8015B/AK102 GC.37__Diesel Range Organics by Method 80158 or AK102
602 GC.44  iPurgeable Aromatic Analysis by Method 602
AK101 GC.46 :ETPH~Gasoline Range Organics, AK 101 Determination
8021B GC.59 iiVolatiIe Organic Compound Analysis by Method 80218
8151A GC.60 ‘Analysis of Soil or Water Samples for Chlorinated Herbicides by Method 8151A ;
RSK-175 GC.62 Gases by Headspace Analysis—Screening Method ]
608 GC.64  Pesticide, PCB or Pesticide and PCB Analysis by Method 608
8081A GC.72 _Pesticide Analysis by Method 8081A
8082 GC.73 :PCB Analysis by Method 8082
GC.74 'Sample Preparation for PCB Wipe Sample Analysis

FL-PRO GC.76 %FL Petroleum Range Organics
TX1005 GC.78 TPH by TNRCC Method TX 1005 (Revision 2 of the method) _
524.2 ' GCMS.08 l:EF‘A Method 524.2 for Voiatile Analysis by Purge and Trap GC/MS
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SOP INVENTORY

SOPName.

Method SOP No.
624 ' GCMS.11 Method 624 Volatile Analysis by Purge and Trap GCMS
82608 i GCMS.17 .GCMS Analysis of Samples for Volatile Organic Compounds by Method 82608
8270C | GCMS.19 fGCMS Analysis of Extracts for Semivolatile Organic Compounds by Method 8270C
625 _ GCMS.20 iSemivolatile Analysis of Water Extracts by GC/MS Method 625
OLM04.2 GCMS.23 'CLP Analysis for Semivolatile Samples by Method OLM04.2
OLM04.2 GCMS.24 :CLP Volatile Analysis by Purge and Trap by Method OLM04.2
T0-14 GCMS.29 ‘Analysis of Volatile Organics in Air Using Summa Polished Canisters |
1624C GCMS.38 GC/MS Analysis of Samples for VOCs by Method 1624C
1625 GCMS.39 ‘Method 1625 Analysis of Semivolatile Organics by GC/MS Isotope Dilution
1311/8270C GCMS.42 GCMS Analysis of TCLP Extracts for Semivolatiie Compounds Method 8270C

GCMS.44 GC/MS Data Archive, Storage, and Security

PAH_SIM_3520C_W

GCMS.45 Analysis of PAH by SIM

8310 LC.7 Determination of PAH by HPLC
8330 LC.8 ‘Determination of Nitroaromatics and Nitramines by HPLC Method 8330 ]
Organic Acids LC.26 _ Organic Acids by 3510C ]

NIOSH 7300,40 CFR 50 APPG

Metals.04 Digestion Process for Cassette Air Filters

1311

Metals.08 Toxicity Characteristic Leaching Procedure

CA WET Metals.15_California WET
50108 Metals.18 ICP Metals Analysis by Method 6010B
1LM04.1 Metals.21 Preparation for Mercury in Water Samples by CLP Protocol
ILMO4.1 Metals.30 | ICP Metals by CLP Protocol
ILM04.1 Metals.36 GFAA and ICP Digestion of Solids by CLP Protocol
ILM04.1 Metals.37 GFAA and ICP Digestion of Waters by CLP Protocol *
7000 Metals.41 Metals Analysis by GFAA SW-846 :
200.7, Rev.4.4 Metals.54 :Digestion and Analysis of Drinking Water Samples by Method 200.7, Rev. 4.4 |
Metals.59 Interelement Correction Factor Determination
ILM04.1 Metals.60 éPreparation for Mercury in Soil Samples by CLP Protocol
200.9 Metals.63 EPregaration and Analysis for Trace Metal Elements by GFAA
.Preparation for Mercury in Air from Sofid Sorbent Tubes by NIOSH 6008—-Biock
NIOSH 6009 Metals.66 ‘Digestion

7470A, 7471A

Metals.67 'Mercury Anaiysis

Metals.68 .Cation Exchange Capacity of Soils (Sodium Acetate) by Method 9081

9081

Metais.69 iPreparation for Mercury in Wipes |
7470A Metals.70 [Preparation for Mercury in Water Samples by Method 7470A Using Block Digestor
7471A Metals.71 Preparation for Mercury in Soil Samples by Method 7471A Using Block Digestor
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SOP INVENTORY

PO

SOP No. SOP.Name . -

Method
3010A _Metals.72 ‘Digestion of Waters by Method 3010A Using Block Digestion for ICP Analysis
30508 Metais.73 Digestion of Soil Samples By Method 30508 - Biock Digestion

Metals.74 :Digestion

‘Total Digestion of Wastewaters by 40 CFR Part 136 Method 200.7 Using Block

40 CFR Part 136 Method 200.7

40 CFR Part 136 Method 200.7

Metals.75 |Block Digestion

1

iTotal Recoverable Digestion of Wastewaters by 40 CFR Part 136 Method 200.7 Using

1312 - Metals.76 ;SLnthetic Precipitation Leaching Procedure

3005A Metals.77 :Method 3005A, SW-846 Total Recoverable Metals-Block Digestion
200.7,Rev.4.4 Metals.78 Analysis of Drinking Water by Method 200.7, Rev.4.4

3020A Metals.79 Digestion of Waters by 3020A Using Block Digestion for GFAA Analysis
30508 Metais.80 Digestion of Soils by 3050B Using Block Digestion for GFAA Analysis

QA.01 -Corrective Action Process

QA.05 _ Training Program

QA.18 Standard Operating Procedures, Use and Administration

QA.19 internal Audits

QA.20  Control Charting

Rep.06  CLP Data Deliverables for Organics Analysis

Rep.07  CLP Data Deliverables for inorganics Analysis

Rep.08 Job Case Filing

Rep.12 :Data Entry and Changes to CLP Data and Deliverables :

Rep.20 iiStandard Data Package Deliverables

SM.1  [Sample Receipt

SM.02 ‘Sample Log In

SM.04  Sample Custody Procedure

SM.10  Sample Splitting

SM.11 _:Completion of USEPA CLP Sample Log-in (Form DC-1)
SM.12 New Jersey Chain of Custody Procedures

SM.13  !Radiation Monitoring of Coolers and Sampies
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Laboratory QA Manual
Revision No.: 4
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Minor Revision Date: None
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8260B_5030B_LL W 013 TEST SPECIFICATIONS

Test Number:  SW8260B LIMITS REPORT

Test Name: COE Ft Worth VOCs, Low Level by GCMS Method 8260B

Matrix: Water Units: pg/L Created: 02-Nov-01

Type Analyte Updated: 28-Feb-02 Updated by: piccioner

SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A 1,1,1,2-Tetrachloroethane 10 80 120 0
A 1,1,1-Trichloroethane 10 80 120 0
A 1,1,2,2-Tetrachloroethane 10 80 120 0
A 1,12-Trichloroethane 10 80 120 0
A 1,1-Dichloroethane 10 80 120 0
A 1,1-Dichloroethene : 10 80 120 0
A 1,1-Dichloropropene 10 80 120 0
A 1,2,3-Trichlorobenzene 10 80 120 0
A 1,2,3-Trichloropropane 10 80 120 0
A 1,2,4-Trichlorobenzene ‘ 10 80 120 0
A 1,2,4-Trimethylbenzene B 10 80 120 0
A 1,2-Dibromo-3-chloropropane ' 10 80 120 0
A 1,2-Dibromoethane - 10 80 120 0
A 1,2-Dichlorobenzene 10 80 _ 120 0
A 1,2-Dichloroethane 10 80 120 0
A 1,2-Dichloroethene, Total 20 80 120 0
A 1,2-Dichloropropane 10 80 120 0
A 1,3,5-Trimethylbenzene 10 80 120 0
A 1,3-Dichlorobenzene 10 80 120 0
A 1,3-Dichloropropane 10 80 120 0
A 1,4-Dichlorobenzene 10 80 120 0
A 2,2-Dichloropropane 10 80 120 0
A 2-Butanone 10 80 120 0
A 2-Chlorotoluene 10 80 120 0
A 2-Hexanone 10 80 120 0
A 4-Chlorotoluene 10 80 120 0
A 4-Isopropyltoluene 10 80 120 0
A 4-Methyl-2-pentanone 10 80 120 0
A Acetone 10 80 120 0
A Acrylonitrile 10 80 120 0
A Benzene 10 80 120 0
A Bromobenzene 10 80 120 0
A Bromochloromethane 10 80 120 0
A Bromodichloromethane 10 80 120 0
A Bromoform 10 80 120 0
A  Bromomethane 10 80 120 0
A Carbon disulfide 10 80 120 0
A Carbon tetrachloride 10 80 120 0
A Chlorobenzene 10 80 120 0

lof2



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8260B_5030B_LL_W_013 TEST SPECIFICATIONS

Test Number: SW8260B LIMITS REPORT

Test Name: COE Ft Worth VOCs, Low Level by GCMS Method 8260B

Matrix: Water Units: pg/L Created; 02-Nov-01

Type Analyte Updated: 28-Feb-02 Updated by: piccioner
A Chloroethane .10 80 120 0
A Chloroform 10 80 120 0
A Chloromethane 10 80 120 0
A cis-1,2-Dichloroethene 10 80 120 0
A cis-1,3-Dichloropropene 10 80 120 0
A Dibromochloromethane 10 80 120 0
A Dibromomethane 10 80 120 0
A Dichlorodifluoromethane 10 80 120 0
A  Ethylbenzene 10 80 120 0
A Hexachlorobutadiene 10 80 120 0
A Iodomethane ' 10 80 120 0
A Isopropylbenzene , 10 80 120 0
A m,p-Xylene 20 80 120 0
A Methyl tert-butyl ether 10 80 120 0
A Methylene chloride 10 80 120 0
A n-Butylbenzene 10 80 120 0
A n-Propylbenzene 10 80 120 0
A Naphthalene 10 80 120 0
A o-Xylene 10 80 120 0
A  sec-Butylbenzene 10 80 120 0
A Styrene 10 80 120 0
A tert-Butylbenzene 10 80 120 0
A Tetrachloroethene 10 . 80 120 0
A Toluene 10 80 120 0
A trans-1,2-Dichloroethene 10 80 120 0
A trans-1,3-Dichloropropene 10 80 120 0
A Trichloroethene 10 80 120. 0
A Trichlorofluoromethane 10 80 120 0
A Vinyl acetate 10 80 120 0
A Vinyl chloride 10 80 120 0
A Xylenes, Total : 30 80 120 0
I  1,4-Dichlorobenzene-d4 0 0 0 0
1  Chlorobenzene-d5 0 0 0 0
I  Fluorobenzene 0 0 0 0
S 1,2-Dichloroethane-d4 10 80 120 0
S  4-Bromofluorobenzene 10 80 120 0
S  Dibromofluoromethane 10 80 120 0
S  Toluene-d8 10 80 120 0

20f2
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8270C_3520C_W_006

Test Number:  SW8270C

Test Name: ACE Semivolatile Organics by Method 8270C
Matrix: Water Units: pg/L

TEST SPECIFICATIONS
LIMITS REPORT

Created: 01-Dec-00

Type Analyte

Updated: 07-Nov-01 Updated by: piccioner

SampType: LCS

SpkVal LowLimit HighLimit RPDLimit

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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
30
30
30
30
30
30
30
30
30
30
30
30
30

34 119 0
20 115 0
20 115 0
3] 116 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
42 111 0
39 105 0
20 115 0
29 130 0
20 115 0
20 115 0
20 115 0
20 o115 0
20 115 0
20 115 0
20 115 0
20 115 0
34 133 0
20 115 0
20 115 0
20 115 0
20 115 0
10 115 0
38 130 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
20 115 0
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Ecology and Environment, Inc. Date: 03-Apr-02

-

Test Code: C_8270C_3520C_W_006 TEST SPECIFICATIONS

Test Number:  SW8270C LIMITS REPORT

Test Name: ACE Semivolatile Organics by Method 8270C

Matrix: Water Units: pg/L Created: 01!-Dec-00

Type Analyte Updated: 07-Nov-01 Updated by: piccioner
A Bis(2-chloroisopropyl)ether 30 4 124 0
A Bis(2-ethylhexyl)phthalate 30 37 147 0
A Butyl benzyl phthalate 30 20 115 0
A Carbazole 30 20 115 0
A  Chrysene 30 20 115 0
A Di-n-butyl phthalate 30 20 115 0
A Di-n-octyl phthalate 30 20 115 0
A Dibenz(a,h)anthracene 30 20 115 0
A Dibenzofuran 30 20 115 0
A Diethyl phthalate 30 20 115 0
A Dimethyl phthalate , 30 20 115 0
A Fluoranthene ; 30 20 115 0
A Fluorene 30 20 115 0
A Hexachlorobenzene 30 20 115 0
A Hexachlorobutadiene 30 20 115 0
A Hexachlorocyclopentadiene 30 20 115 0 ~—
A Hexachloroethane 30 20 115 0
A Indeno(1,2,3-cd)pyrene 30 20 115 0
A Isophorone 30 20 115 0
A N-Nitrosodi-n-propylamine 30 34 117 0
A N-Nitrosodimethylamine ’ 30 20 115 0
A N-Nitrosodiphenylamine 30 20 115 0
A Naphthalene 30 20 115 0
A Nitrobenzene 30 20 115 0
A Pentachlorophenol 30 43 129 0
A Phenanthrene 30 20 115 0
A Phenol 30 27 131 0
A Pyrene 30 27 130 0
1  1,4-Dichlorobenzene-d4 - 0 0 0 0
1  Acenaphthene-d10 0 0 0 0
I  Chrysene-d12 0 0 0 0
1  Naphthalene-d8 0 0 0 0
I  Perylene-d12 0 0 0 0
1  Phenanthrene-d10 0 0 0 0
S  2,4,6-Tribromophenol 60 32 162 0
S  2-Fluorobiphenyl 50 38 129 0
S 2-Fluorophenol 60 15 142 0
S Nitrobenzene-d5 50 45 118 0
S Phenol-d5 60 18 136 0 ~—
S  Terphenyl-dl14 50 10 154 0

20f2



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1 8081A 3510C_W TEST SPECIFICATIONS

Test Number: SW8081A LIMITS REPORT

Test Name: Pesticides by Method 8081A

Matrix: Water Units: pug/L Created: 28-Apr-99

Type Analyte Updated: 12-Nov-01 Updated by: drosd

SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A 44°-DDD 0.1 64 133 0
A 44-DDE 0.1 49 143 0
A 44°-DDT 0.1 61 148 0
A Aldrin 0.1 22 168 0
A alpha-BHC 0.1 51 130 0
A alpha-Chlordane 0.1 33 129 0
A beta-BHC 0.1 58 127 0
A delta-BHC 0.1 10 146 0
A Dieldrin 0.1 55 165 0
A Endosulfan I 0.1 62 114 0
A Endosulfan I 0.1 48 128 0
A Endosulfan sulfate 0.1 54 126 0
A  Endrin 0.1 56 161 0
A Endrin aldehyde 0.1 33 129 0
A Endrin ketone 0.1 47 118 0
A gamma-BHC 0.1 56 144 0
A gamma-Chlordane 0.1 38 124 0
A Heptachlor 0.1 44 155 0
A Heptachlor epoxide 0.1 46 127 0
A Methoxychlor 1 67 135 0
A Toxaphene 0 0 0 0
S  Decachlorobipheny! 0.2 12 132 0
S Tetrachloro-m-xylene 0.2 31 122 0

lofl



Ecology and Environment, Inc. Date: 03-Apr-02

S’

Test Code: 1_8082_3510C W A TEST SPECIFICATIONS
Test Number: SWE8082 LIMITS REPORT
Test Name: PCBs by Method 8082
Matrix: Water Units: pg/L Created: 26-Mar-99
Type Analyte Updated: Updated by:
SampType: LCS SpkVal LowLimit HighLimit RPDLimit

A Aroclor 1016 5 50 124 0

A Aroclor 1221 0 0 0 0

A Aroclor 1232 0 0 0 0

A Aroclor 1242 0 0 0 0

A Aroclor 1248 0 0 0 0

A Aroclor 1254 0 0 0 0

A Aroclor 1260 5 52 127 0

S  Decachlorobiphenyl 0.2 18 112 0

S  Tetrachloro-m-xylene 0.2 32 110 0

~’
-’

lofl



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_GRO_W TEST SPECIFICATIONS
Test Number: SW8015B LIMITS REPORT

Test Name: TPH-Gasoline Range Organics by Method 8015B

Matrix: Water Units: mg/L Created:

Type Analyte Updated: Updated by:

SampType: LCS SpkVal LowLimit HighLimit RPDLimit

0.5 70 130 0

A @Gasoline Range Organics
0.1 70 130 0

S 1,2-Dichlorobenzene

lofl



Ecology and Environment, Inc.

Date: 03-Apr-02

—

Test Code: 1 8015B 3520C DRO_W TEST SPECIFICATIONS
Test Number:  SW8015B LIMITS REPORT
Test Name: TPH-Diesel Range Organics by Method 8015B
Matrix: Water Units: mg/L Created: 08-Nov-01
Type Analyte Updated: Updated by: howardw
SampType: LCS SpkVal LowLimit HighLimit RPDLimit

A Diesel Range Organics 1 47 125 0

S o-Terphenyl 0.02 48 147 0

,

lofl



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8260B_S_005 TEST SPECIFICATIONS

Test Number:  SW8260B LIMITS REPORT

Test Name: VOCs + EDB by Method 8260B

Matrix: Solid Units: pg/Kg Created: 17-Sep-99

Type Analyte Updated: Updated by:

SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A 1,1,1-Trichloroethane 50 61 133 0
A 1,1,2,2-Tetrachloroethane 50 62 135 0
A 1,1,2-Trichloroethane 50 77 117 0
A 1,1-Dichloroethane 50 68 132 0
A 1,1-Dichloroethene 50 70 131 0
A 1,2-Dibromoethane 50 62 127 0
A 1,2-Dichlorobenzene 50 73 122 0
A 1,2-Dichloroethane 50 71 121 0
A 1,2-Dichloroethene, Total 100 70 129 0
A 1,2-Dichloropropane 50 71 127 0
A 1,3-Dichlorobenzene 50 77 114 0
A 1,4-Dichlorobenzene 50 75 117 0
A  2-Butanone 50 62 146 0
A 2-Chloroethyl vinyl ether 50 55 145 0
A 2-Hexanone 50 45 148 0
A  4-Methyl-2-pentanone 50 56 141 0
A Acetone 50 31 153 0
A Benzene 50 82 120 0
A Bromodichloromethane . 50 77 118 0
A  Bromoform 50 74 131 0
A Bromomethane 50 72 134 0
A Carbon disulfide 50 68 128 0
A  Carbon tetrachloride 50 62 131 0
A Chlorobenzene . 50 84 115 0
A Chloroethane 50 71 145 0
A Chloroform 50 74 120 0
A  Chloromethane 50 55 135 0
A cis-1,2-Dichloroethene 50 71 131 0
A cis-1,3-Dichloropropene 50 78 125 0
A Dibromochloromethane 50 77 123 0
A Ethylbenzene 50 80 117 0
A mp-Xylene 100 70 130 0
A Methylene chloride 50 63 132 0
A  0o-Xylene 50 80 111 0
A Styrene 50 79 117 0
A Tetrachloroethene 50 57 128 0
A Toluene 50 80 119 0
A trans-1,2-Dichloroethene 50 70 129 0
A 50 77 132 0

trans-1,3-Dichloropropene
lof2



Ecology and Environment, Inc. Date: 03-Apr-02

S

Test Code: C_8260B_S_005 TEST SPECIFICATIONS
Test Number: SW8260B LIMITS REPORT
Test Name: VOCs + EDB by Method 8260B
Matrix: Solid Units: ug/Kg Created: 17-Sep-99
Type Analyte Updated: Updated by:

A Trichloroethene 50 75 120 0

A Trichlorofluoromethane 50 51 142 0

A Vinyl acetate 50 30 152 0

A Vinyl chloride 50 63 139 0

A Xylenes, Total 150 77 117 0

I  1,4-Dichlorobenzene-d4 0 0 0 0

I  Chlorobenzene-dS 0 0 0 0

I  Fluorobenzene 0 0 0 0

S 1,2-Dichloroethane-d4 50 77 119 0

S 4-Bromofluorobenzene 50 88 124 0

S  Dibromofluoromethane 50 83 117 0

S  Toluene-d8 50 84 119 0

~’
)
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8270C_3550B_S 006 TEST SPECIFICATIONS

Test Number:  SW8270C LIMITS REPORT

Test Name: ACE Semivolatile Organics by Method 8270C .

Matrix: Solid Units: pg/Kg Created: 22-Mar00

Type Analyte Updated: 22-Mar-00 Updated by: howardw

SampType: LCS Spkval LowLimit HighLimit RPDLimit
A 1,2,4-Trichlorobenzene 1000 39 110 0
A 1,2-Dichlorobenzene 1000 33 114 0
A 1,3-Dichlorobenzene 1000 30 112 0
A 14-Dichlorobenzene 1000 33 108 0
A 2,4,5-Trichlorophenol 1000 38 116 0
A 2,4,6-Trichlorophenol 1000 38 116 0
A 2,4-Dichlorophenol 1000 39 117 0
A 2,4-Dimethylphenol 1000 10 115 0
A 2,4-Dinitrophenol 1000 10 115 0
A 2,4-Dinitrotoluene 1000 46 111 0
A 2,6-Dinitrotoluene 1000 44 . 117 0
A 2-Chloronaphthalene 1000 36 118 0
A 2-Chlorophenol 1000 48 121 0
A 2-Methylnaphthalene 1000 34 118 0
A 2-Methylphenol 1000 40 113 0
A 2-Nitroaniline 1000 37 126 0
A 2-Nitrophenol 1000 34 116 0
A 3,3’-Dichlorobenzidine 1000 10 115 0
A 3-Nitroaniline 1000 31 100 0
A 4,6-Dinitro-2-methylphenol 1000 36 116 0
A 4-Bromopheny! pheny! ether 1000 40 116 0
A 4-Chloro-3-methylphenol 1000 52 118 0
A 4-Chloroaniline 1000 12 100 0
A 4-Chlorophenyl phenyl ether 1000 46 108 0
A 4-Methylphenol 1000 46 122 0
A 4-Nitroaniline 1000 47 108 0
A 4-Nitrophenol 1000 54 124 0
A Acenaphthene 1000 39 111 0
A Acenaphthylene 1000 41 118 0
A Anthracene 1000 46 108 0
A Benz(a)anthracene 1000 44 116 0
A Benzo(a)pyrene 1000 44 110 0
A Benzo(b)fluoranthene 1000 37 121 0
A Benzo(g,h,i)perylene 1000 36 123 0
A Benzo(k)fluoranthene 1000 52 114 0
A Benzoic acid 1000 10 115 0
A Benzyl alcohol 1000 35 135 0
A Bis(2-chloroethoxy)methane 1000 33 118 0
A 1000 36 111 0

Bis(2-chloroethyl)ether

lof2



Ecology and Environment, Inc.

Date: 03-Apr-02

—
Test Code: C_8270C_3550B_S 006 TEST SPECIFICATIONS
Test Number:  SW8270C LIMITS REPORT
Test Name: ACE Semivolatile Organics by Method 8270C
Matrix: Solid Units: pg/Kg Created: 22-Mar-00
Type Analyte Updated: 22-Mar-00 Updated by: howardw
A Bis(2-chloroisopropyl)ether 1000 24 131 0
A Bis(2-ethylhexyl)phthalate 1000 41 120 0
A Butyl benzyl phthalate 1000 40 123 0
A Carbazole 1000 61 112 0
A Chrysene 1000 49 115 0
A Di-n-butyl phthalate 1000 48 112 0
A Di-n-octyl phthalate 1000 37 124 0
A Dibenz(a,h)anthracene 1000 39 121 0
A Dibenzofuran 1000 39 116 0
A Diethyl phthalate 1000 52 108 0
A Dimethyl phthalate 1000 46 110 0
A Fluoranthene 1000 48 111 0
A Fluorene 1000 47 111 0
A Hexachlorobenzene 1000 41 115 0
A Hexachlorobutadiene 1000 30 118 0
A Hexachlorocyclopentadiene 1000 10 115 0
A Hexachloroethane 1000 25 117 0
A Indeno(1,2,3-cd)pyrene 1000 33 130 0
A~ Isophorone 1000 33 116 0
A N-Nitrosodi-n-propylamine 1000 34 107 0
A N-Nitrosodimethylamine 1000 48 105 0
A N-Nitrosodiphenylamine 1000 47 120 0
A Naphthalene 1000 35 114 0
A Nitrobenzene 1000 33 121 0
A Pentachlorophenol 1000 37 115 0
A Phenanthrene 1000 46 112 0
A Phenol 1000 43 125 0
A Pyrene 1000 36 125 0
I  1,4-Dichlorobenzene-d4 0 0 0 0
I Acenaphthene-d10 0 0 0 0
I  Chrysene-d12 0 0 0 0
1 Naphthalene-d8 0 0 0 0
I Perylene-d12 0 0 0 0
I  Phenanthrene-d10 0 0 0 0
S  2,4,6-Tribromophenol 2000 32 130 0
S  2-Fluorobiphenyl 1667 27 123 0
S 2-Fluorophenol 2000 36 135 0
S  Nitrobenzene-d5 1667 25 122 0
S  Phenol-d5 2000 36 128 0
S 1667 51 116 0

Terphenyl-d14

20f2



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8081A_3550B_S TEST SPECIFICATIONS
Test Number:  SW8081A LIMITS REPORT
Test Name: Pesticides by Method 8081 A

Matrix: Solid Units: pg/Kg Created: 28-Apr-99

Type Analyte Updated: Updated by:

SampType: LCS SpkVal LowLimit HighLimit RPDLimit

A 4,4-DDD 3.33 73 119 0
A 4,4-DDE 3.33 74 124 0
A 44°-DDT 333 67 140 0
A Aldrin 333 67 152 0
A alpha-BHC 3.33 65 134 0
A alpha-Chlordane 3.33 3 136 0
A beta-BHC 3.33 48 135 0
A delta-BHC 333 44 144 0
A Dieldrin 333 63 149 0
A Endosulfan I 3.33 65 127 0
A Endosulfan I 3.33 54 132 0
A Endosulfan sulfate 3.33 69 130 0
A Endrin 333 67 142 0
A Endrin aldehyde 333 15 142 0
A Endrin ketone 3.33 50 139 0
A gamma-BHC 333 71 135 0
A gamma-Chlordane 3.33 67 139 0
A Heptachlor 333 75 143 0
A Heptachlor epoxide 3.33 54 132 0
A Methoxychlor 333 74 147 0
A Toxaphene 0 0 0 0
S  Decachlorobiphenyl 6.67 39 135 0
S  Tetrachloro-m-xylene 6.67 47 140 0

lof



Ecology and Environment, Inc. Date: 03-Apr-02

e’

Test Code: 1_8082_3550B_S TEST SPECIFICATIONS
Test Number:  SW8082 LIMITS REPORT
Test Name: PCBs by Method 8082
Matrix: Solid Units: pg/Kg Created:
Type Analyte Updated: 09-Mar-00 Updated by: howardw
SampType: LCS SpkVal LowLimit HighLimit RPDLimit

A Aroclor 1016 167 59 119 0

A Aroclor 1221 0 0 0 0

A Aroclor 1232 0 0 0 0

A Aroclor 1242 0 0 0 0

A Aroclor 1248 0 0 0 0

A Aroclor 1254 0 0 0 0

A Aroclor 1260 167 50 150 0

S  Decachlorobiphenyl 6.67 52 115 0

S  Tetrachloro-m-xylene 6.67 39 125 0

—’
—’

lofl



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_GRO S TEST SPECIFICATIONS

Test Number:  SW8015B LIMITS REPORT

Test Name: TPH-Gasoline Range Organics by Method 8015B

Matrix: Solid Units: mg/Kg Created: 01-Apr-99

Type Analyte Updated: Updated by:

SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A Gasoline Range Organics 28.6 56 135 0
S 1,2-Dichlorobenzene 7.14 22 162 0

lofl



Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: 1_8015B_DRO_S TEST SPECIFICATIONS
Test Number:  SW8015B LIMITS REPORT
Test Name: TPH-Diesel Range Organics by Method 8015B

Matrix: Solid Units: mg/Kg Created:

Type Analyte Updated: 28-Nov-00 Updated by: drosd

SampType: LCS

SpkVal LowLimit HighLimit RPDLimit

A Diesel Range Organics
S  o-Terphenyl

40 57 133 0
0.8 63 133 0

lof ]



Ecology and Environment, Inc.

Date: 03-Apr-02

TEST SPECIFICATIONS
LIMITS REPORT

Test Code: 1_6010B_TAL S

Test Number: SW6010B

Test Name: Metals, TAL by ICP Method 6010B
Matrix: Solid Units: mg/Kg

Created: 03-Feb-00

Type Analyte

Updated: 03-Feb-00

Updated by: howardw

SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A Aluminum 100 80 120 0
A Antimony 100 80 120 0
A Arsenic 100 80 120 0
A Barium 100 80 120 0
A Beryllium 100 80 120 0
A Cadmium 100 80 120 0
A Calcium 1000 . 80 120 0
A Chromium 100 80 120 0
A Cobalt 100 80 120 0
A Copper 100 80 120 0
A Iron 100 80 120 0
A Lead 100 80 120 0
A Magnesium 1000 80 120 0
A Manganese 100 80 120 0
A Nickel 100 80 120 0
A Potassium 1000 80 120 0
A Selenium 100 80 120 0
A Silver 5 80 120 0
A Sodium 1000 80 120 0
A Thallium 100 80 120 0
A Vanadium 100 80 120 0
A Zinc 100 80 120 0
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: 1 7471A_HG_S

Test Number: SW7471A

Test Name: Mercury Analysis in Soil by Method 7471A
Matrix: Soil Units: mg/Kg

TEST SPECIFICATIONS
LIMITS REPORT

Created: 08-Jan-99

Type Analyte

Updated: 01-Oct-01 Updated by: drosd

SampType: LCS

SpkVal LowLimit HighLimit RPDLimit

A Mercury

0.333 68 151 0
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Ecology and Environment, Inc. Date: 03-Apr-02

et Test Code: 1 6010B_TAL W TEST SPECIFICATIONS
Test Number:  SW6010B ' LIMITS REPORT
Test Name: Metals, TAL by ICP Method 6010B
Matrix: Water Units: pg/L Created: 03-Feb-00
Type Analyte Updated: 03-Feb-00 Updated by: howardw
SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A Aluminum 1000 80 120 0
A Antimony 1000 80 120 0
A Arsenic 1000 80 120 0
A Barium 1000 80 120 0
A Beryllium 1000 80 120 0
A Cadmium 1000 80 120 0
A Calcium 10000 30 120 0
A Chromium 1000 80 120 0
A Cobalt 1000 80 120 0
A Copper 1000 80 120 0
A Iron 1000 80 120 0
A Lead 1000 80 120 0
A Magnesium 10000 80 120 0
A Manganese 1000 80 120 0
W A Nickel 1000 80 120 0
A Potassium 10000 80 120 0
A Selentum 1000 80 120 0
A Silver 50 80 120 0
A Sodium 10000 80 120 0
A Thallium 1000 80 120 0
A Vanadium 1000 80 120 0
A Zinc 1000 80 120 0
-
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Ecology and Environment, Inc. Date: 03-Apr-02

~’
Test Code: 1_7470A_HG W TEST SPECIFICATIONS
Test Number:  SW7470A LIMITS REPORT
Test Name: Mercury Analysis in Water by Method 7470A
Matrix: Water Units: pg/L Created: 07-Jan-99
Type Analyte Updated: 11-Jan-0l Updated by: howardw
SampType: LCS SpkVal LowLimit HighLimit RPDLimit
A Mercury 1 80 120 0
~—’
~
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8260B_5030B_LL_W_013 METHOD DETECTION /
Test Number:  SW8260B REPORTING LIMITS
Test Name: COE Ft Worth VOCs, Low Level by GCMS Method 8260B

Matrix: Water Units: pg/L Updated: A Expire:

Type Analyte MDL PQL UQL MCL
A 1,1,1,2-Tetrachloroethane 0.0435 1 50 0
A 1,1,1-Trichloroethane 0.0808 1 50 0
A 1,1,2,2-Tetrachloroethane 0.0649 1 50 0
A 1,1,2-Trichloroethane 0.0736 1 50 0
A 1,1-Dichloroethane 0.0878 1 50 0
A 1,1-Dichloroethene 0.119 1 50 0
A 1,1-Dichloropropene 0.0969 1 50 0
A 1,2,3-Trichlorobenzene 0.0818 1 50 0
A 1,2,3-Trichloropropane 0.113 1 50 0
A 1,2,.4-Trichlorobenzene 0.0625 1 50 0
A 1,2,4-Trimethylbenzene 0.0581 1 50 0
A 1,2-Dibromo-3-chloropropane 0.213 1 50 0
A 1,2-Dibromoethane 0.0482 1 50 0
A 1,2-Dichlorobenzene 0.0574 1 50 0
A 1,2-Dichloroethane 0.074 1 50 0
A 1,2-Dichloroethene, Total 0.169 1 100 0
A 1,2-Dichloropropane 0.0611 1 50 0
A 1,3,5-Trimethylbenzene 0.0609 1 50 0
A 1,3-Dichlorobenzene 0.0473 1 50 0
A 1,3-Dichloropropane 0.0492 1 50 0
A 1,4-Dichlorobenzene 0.0545 1 50 0
A 2,2-Dichloropropane 0.133 1 50 0
A  2-Butanone 0.847 5 50 0
A 2-Chlorotoluene 0.0748 1 50 0
A  2-Hexanone 0.773 5 50 0
A 4-Chlorotoluene 0.0614 1 50 0
A 4-Isopropyltoluene 0.0563 1 50 0
A 4-Methyl-2-pentanone 0.0958 5 50 0
A Acetone 2.64 5 50 0
A Acrylonitrile 0.212 5 50 0
A  Benzene 0.0957 1 50 0
A Bromobenzene 0.062 1 50 0
A Bromochloromethane 0.135 I 50 0
A Bromodichloromethane 0.0847 1 50 0
A Bromoform 0.114 1 50 0
A Bromomethane 0.153 2 50 0
A Carbon disulfide 0.122 5 50 0
A Carbon tetrachloride 0.0749 1 50 0
A Chlorobenzene 0.0494 1 50 0
A Chloroethane 0.107 2 50 0
A Chloroform 0.0718 1 50 0
A Chloromethane 0.0753 2 50 0
A cis-1,2-Dichloroethene 0.0826 1 50 0
A cis-1,3-Dichloropropene 0.0764 1 50 0
A Dibromochloromethane 0.0824 1 50 0
A Dibromomethane 0.0966 1 50 0
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8260B_5030B_LL_W_013 METHOD DETECTION /
Test Number: SW8260B
Test Name: COE Ft Worth VOCs, Low Level by GCMS Method 8260B REPORTING LIMITS had
Matrix: Water Units: pg/L Updated: Expire:
Type Analyte MDL PQL UQL MCL
A Dichlorodifluoromethane 0.168 1 50 0
A Ethylbenzene 0.0696 1 50 0
A Hexachlorobutadiene 0.107 1 50 0
A  lodomethane 0.126 ] 50 0
A Isopropylbenzene 0.0595 1 50 0
A m,p-Xylene 0.172 1 100 0
A Methyl tert-butyl ether 0.0621 1 50 0
A Methylene chloride 0.0953 1 50 0
A n-Butylbenzene 0.0817 1 50 0
A n-Propylbenzene 0.0702 1 50 0
A Naphthalene 0.116 1 50 0
A o-Xylene 0.063 1 50 0
A sec-Butylbenzene 0.072 1 50 0
A Styrene 0.0512 1 50 0
A tert-Butylbenzene 0.047 1 50 0
A Tetrachloroethene 0.0714 1 50 0
A Toluene 0.0661 1 50 0
A trans-1,2-Dichloroethene . 0.0901 1 50 0
A trans-1,3-Dichloropropene 0.0651 1 50 0
A Trichloroethene 0.0838 1 50 0 e
A Trichlorofluoromethane 0.178 1 50 0
A Vinyl acetate 0.324 5 50 0
A Vinyl chloride 0.133 1 50 0
A Xylenes, Total 0.172 1 150 0
I 1,4-Dichlorobenzene-d4 ' 0 0 0 0
I Chlorobenzene-d5 0 0 0 0
1 Fluorobenzene 0 0 0 0
S 1,2-Dichloroethane-d4 0 0 0 0
S  4-Bromofluorobenzene 0 ] 0 0
S  Dibromofluoromethane 0 ] 0 0
S Toluene-d8 0 0 0 0
-
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8270C_3520C_W_006 METHOD DETECTION /
Test Number: SW827OC. ‘ ' REPORTING LIMITS
Test Name: ACE Semivolatile Organics by Method 8270C

Matrix: Water Units: pg/L Updated: Expire:

Type Analyte MDL PQL UQL MCL
A 1,2,4-Trichlorobenzene 3.14 10 120 0
A 1,2-Dichlorobenzene 2.73 10 120 0
A 1,3-Dichlorobenzene 243 10 120 0
A 1,4-Dichlorobenzene 2.39 10 120 0
A 2,4,5-Trichlorophenol 8.49 50 120 0
A 2,4,6-Trichlorophenol 7.32 10 120 0
A 2,4-Dichlorophenol 6.49 10 120 0
A 2,4-Dimethylphenol 11.6 10 120 0
A 2,4-Dinitrophenol 10.8 50 120 0
A 2,4-Dinitrotoluene 2.88 10 120 0
A 2,6-Dinitrotoluene 2.18 10 120 0
A 2-Chloronaphthalene 2.78 10 120 0
A 2-Chlorophenol 8.02 10 120 0
A 2-Methylnaphthalene 3.33 10 120 0
A 2-Methylphenol 8.26 10 120 0
A 2-Nitroaniline 4.07 50 120 0
A 2-Nitrophenol 7.49 10 120 0
A 3,3"-Dichiorobenzidine ) 31.6 20 120 0
A 3-Nitroaniline 741 50 120 0
A 4,6-Dinitro-2-methylphenol 7.71 50 120 0
A 4-Bromophenyl phenyl ether 4.08 10 120 0
A 4-Chloro-3-methylphenol 8.43 10 120 0
A 4-Chloroaniline 11 10 120 0
A 4-Chlorophenyl phenyl ether 3.08 10 120 0
A 4-Methylphenol 9.26 10 120 0
A 4-Nitroaniline 6.03 50 120 0
A 4-Nitrophenol 7.62 50 120 0
A Acenaphthene 2.83 10 120 0
A Acenaphthylene 2.74 10 120 0
A Anthracene 4.31 10 120 0
A Benz(a)anthracene 4.65 10 120 0
A Benzo(a)pyrene 4.71 10 ' 120 0
A Benzo(b)fluoranthene 4.99 10 120 0
A Benzo(g,h,i)perylene 4.94 10 120 0
A Benzo(k)fluoranthene 444 10 120 0
A Benzoic acid 123 150 120 0
A Benzylalcohol 4.76 10 120 0
A  Bis(2-chloroethoxy)methane 3.34 10 120 0
A Bis(2-chloroethyl)ether 2.84 10 120 0
A Bis(2-chloroisopropyl)ether 5.19 10 120 0
A Bis(2-ethylhexyl)phthalate 11.9 10 120 0
A Butyl benzyl phthalate 5.13 10 120 0
A Carbazole 1.85 10 120 0
A Chrysene 4.44 10 120 0
A Di-n-butyl phthalate 4.75 10 120 0
A 5.07 10 120 0

Di-n-octyl phthalate
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Ecology and Environment, Inc.

Date: 03-Apr-02

METHOD DETECTION /

Test Code: C_8270C_3520C_W_006

Test Number: SW8270C . REPORTING LIMITS

Test Name: ACE Semivolatile Organics by Method 8270C

Matrix: Water Units: pg/L Updated: Expire:

Type Analyte MDL PQL UQL MCL
A Dibenz(a,h)anthracene 4.18 10 120 0
A Dibenzofuran 2.55 10 120 0
A Diethyl phthalate 3.06 10 120 0
A Dimethyl phthalate 3.83 10 120 0
A Fluoranthene 4.06 10 120 0
A Fluorene 3.06 10 120 0
A Hexachlorobenzene 8.15 10 120 0
A Hexachlorobutadiene 3.46 10 120 0
A Hexachlorocyclopentadiene 3.53 50 120 0
A Hexachloroethane 3.59 10 120 0
A Indeno(1,2,3-cd)pyrene 4.83 10 120 0
A Isophorone 2.9 10 120 0
A N-Nitrosodi-n-propylamine 325 10 120 0
A N-Nitrosodimethylamine 3.06 10 120 0
A N-Nitrosodiphenylamine 4.66 10 120 0
A Naphthalene 2.7 10 120 0
A Nitrobenzene 3.76 10 120 0
A Pentachlorophenol 10.2 50 120 0
A Phenanthrene 3.84 10 120 0
A Phenol 827 10 120 0 ~
A Pyrene 4.18 10 120 0
I 1,4-Dichlorobenzene-d4 0 0 0 0
1 Acenaphthene-d10 0 0 0 0
1 Chrysene-d12 0 0 0 0
I  Naphthalene-d8 0 0 0 0
I Perylene-dl2 0 0 0 0
I Phenanthrene-d10 0 0 0 0
S 2,4,6-Tribromophenol 0 0 0 0
S 2-Fluorobiphenyl 0 0 0 0
S  2-Fluorophenol 0 0 0 0
S Nitrobenzene-d5 0 0 0 0
S  Phenol-d5 0 0 0 0
S Terphenyl-d14 0 0 0 0
-
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8081A_3510C_W METHOD DETECTION /

Test Number:  SW8081A

Test Name: Pesticides by Method 8081A REPORTING LIMITS

Matrix: Water Units: pg/L Updated: 15-Dec-00 Expire: 15-Dec-01

Type Analyte MDL PQL UQL MCL

A 4,4-DDD 0.00949 0.09 0 0
A 44°-DDE 0.0155 0.1 0 0
A 44-DDT 0.0125 0.1 0 0
A Aldrin 0.00728 0.07 0 0
A alpha-BHC 0.00399 0.04 0 0
A alpha-Chlordane 0.00566 0.06 0 0
A beta-BHC 0.00526 0.05 0 0
A delta-BHC 0.0069 0.06 0 0
A Dieldnn 0.01 0.1 0 0
A Endosulfan | 0.00556 0.05 0 0
A Endosulfan II 0.0183 0.18 0 0
A Endosulfan sulfate 0.039 04 0 0
A Endrin 0.011 0.1 0 0
A Endrin aldehyde 0.0263 0.3 0 0
A Endrin ketone 0.0239 0.2 0 0
A gamma-BHC 0.00446 0.04 0 0
A gamma-Chlordane 0.00581 0.05 0 0
A Heptachlor 0.00964 0.1 0 0
A Heptachlor epoxide 0.00919 0.1 0 0
A Methoxychlor 0.11 1 0 0
A Toxaphene 0.316 3 0 0
S Decachlorobiphenyl 0 0 0 0
S Tetrachloro-m-xylene 0 0 0 0
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8082_3510C_ W METHOD DETECTION /
Test Number:  SW8082 REPORTING LIMITS
Test Name:  PCBs by Method 8082 ~
Matrix: Water Units: pg/L Updated: 29-Nov-00 Expire: 29-Nov-01
Type Analyte MDL PQL UQL MCL
A Aroclor 1016 0.0997 0.5 0 0
A Aroclor 1221 0.975 1 0 0
A Aroclor 1232 0.17 0.5 0 0
A Aroclor 1242 0.09 0.5 0 0
A Aroclor 1248 0.476 0.5 0 0
A Arocior 1254 0.14 0.5 0 0
A Aroclor 1260 0.325 0.5 0 0
S Decachlorobiphenyl 0 0 0 0
S Tetrachloro-m-xylene 0 0 0 0
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_GRO_W METHOD DETECTION /
Test Number:  SW8015B
est Tumber , _ REPORTING LIMITS
Test Name: TPH-Gasoline Range Organics by Method 8015B
Matrix: Water Units: mg/L Updated: 27-Feb-01 Expire: 27-Feb-02
Type Analyte MDL PQL UQL MCL
A Gasoline Range Organics 0.0368 0.1 0
S 1,2-Dichlorobenzene . 0 0 0 0
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_3520C_DRO_W METHOD DETECTION /
Test Name: TPH-Diesel Range Organics by Method 8015B
Matrix: Water Units: mg/L Updated: Expire:
Type Analyte MDL PQL UQL MCL
A Diesel Range Organics ‘ 0.0964 0.1 0 0
S o-Terphenyl 0 0 0 0
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8260B__S_005 METHOD DETECTION /
Test Number: SW8260B
¥ Test Name: VOCs + EDB by Method 8260B REPORTING LIMITS
Matrix: Solid Units: pug/Kg Updated: Expire:
Type Analyte MDL PQL UQL MCL
A 1,1,1-Trichloroethane 0.901 5 1000 0
A 1,1,2,2-Tetrachloroethane 0.306 5 1000 0
A 1,1,2-Trichloroethane 0.417 5 1000 0
A 1,1-Dichloroethane 0.533 5 1000 0
A 1,1-Dichloroethene 0.495 5 1000 0
A 1,2-Dibromoethane 0.217 5 1000 0
A 1,2-Dichlorobenzene 0.264 5 1000 0
A 1,2-Dichloroethane 0.196 5 1000 0
A |,2-Dichloroethene, Total 1.17 5 2000 0
A 1,2-Dichloropropane 0311 5 1000 0
A 1,3-Dichlorobenzene 0.194 5 1000 0
A 1,4-Dichlorobenzene 0.296 5 1000 0
A 2-Butanone 0.964 10 1000 0
A 2-Chloroethy! vinyl ether 0.942 10 1000 0
A 2-Hexanone 171 10 1000 0
A 4-Methyl-2-pentanone 0.245 10 1000 0
A Acetone 3.75 10 1000 0
A  Benzene 0.596 5 1000 0
A Bromodichloromethane 0.262 5 1000 0
W A Bromoform 0.659 5 1000 0
A Bromomethane 3.51 10 1000 0
A Carbon disulfide 0.893 5 1000 0
A Carbon tetrachloride 1.09 5 1000 0
A Chlorobenzene 0.548 1000 0
A Chloroethane 1.11 10 1000 0
A Chloroform 0.229 5 1000 0
A Chloromethane 0.866 10 1000 0
A cis-1,2-Dichloroethene 0.256 5 1000 0
A cis-1,3-Dichloropropene 0.237 5 1000 0
A Dibromochloromethane 0.832 5 1000 0
A Ethylbenzene 0.637 5 1000 0
A m,p-Xylene 0.625 5 2000 0
A Methylene chloride 0.346 5 1000 0
A o0-Xylene 0.515 5 1000 0
A Styrene 0.515 5 1000 0
A Tetrachloroethene 0.881 5 1000 0
A Toluene 0.564 5 1000 0
A trans-1,2-Dichloroethene 0.297 5 1000 0
A trans-1,3-Dichloropropene 0.219 5 1000 0
A Trichloroethene 0.863 5 1000 0
A Trchlorofluoromethane 1.2 5 1000 0
A Vinyl acetate 0.49 10 1000 0
A Vinyl chloride 0938 10 1000 0
W’ A Xylenes, Total 0.625 5 3000 0
I 1,4-Dichlorobenzene-d4 0 0 0 0
I 0 0 0 0

Chlorobenzene-d5

\
o

=
N



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: C_8260B_S_005 METHOD DETECTION /
Test Number: SW8260B REPORTING LIMITS
Test Name: VOCs + EDB by Method 8260B -
Matrix: Solid Units: pg/Kg Updated: Expire:
Type Analyte MDL PQL UQL MCL
I Fluorobenzene 0 0 0 0
S 1,2-Dichloroethane-d4 0 0 0 0
S 4-Bromofluorobenzene 0 0 0 0
S  Dibromofluoromethane 0 0 0 0
S  Toluene-d8 0 0 0 0
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8270C_3550B_S_006 METHOD DETECTION /
Test Number:  SW8270C
W Test Name: ACE Semivolatile Organics by Method 8270C REPORTING LIMITS
Matrix: Solid Units: pg/Kg Updated: Expire:
Type Analyte MDL PQL UQL MCL
A 1,2 4-Trichlorobenzene 47 330 120 0
A 1,2-Dichlorobenzene 31.6 330 120 0
A 1,3-Dichlorobenzene 36.4 330 120 0
A 1,4-Dichlorobenzene 32.6 330 120 0
A 2,4,5-Trichlorophenol 74.] 830 120 0
A 2,4,6-Trichlorophenol 55.4 330 120 0
A 2,4-Dichlorophenol 59.5 330 120 0
A 2,4-Dimethylphenol 107 330 120 0
A 2,4-Dinitrophenol 103 330 120 0
A 2,4-Dinitrotoluene 43.9 330 120 0
A 2,6-Dinitrotoluene 72.9 330 120 0
A 2-Chloronaphthalene 50 330 120 0
A 2-Chlorophenol 56 330 120 0
A 2-Methylnaphthalene 54 330 120 0
A 2-Methylphenol 77.5 330 120 0
A 2-Nitroaniline 62.6 830 120 0
A 2-Nitrophenol 64.5 330 120 0
A 3,3"-Dichlorobenzidine 349 660 120 0
A 3-Nitroaniline 184 830 120 0
W A 4,6-Dinitro-2-methylphenol 90.9 830 120 0
A  4-Bromophenyl pheny! ether 51.7 330 120 0
A 4-Chloro-3-methylphenol 79.1 330 120 0
A 4-Chloroaniline 118 330 120 0
A 4-Chlorophenyl phenyl ether 46.1 330 120 0
A 4-Methylphenol 95.5 330 120 0
A 4-Nitroaniline 204 830 120 0
A 4-Nitrophenol 127 830 120 0
A Acenaphthene 324 330 : 120 0
A Acenaphthylene 48.7 330 120 0
A Anthracene 28.4 330 120 0
A  Benz(a)anthracene 245 330 120 0
A Benzo(a)pyrene 25.5 330 120 0
A Benzo(b)fluoranthene 50.9 330 120 0
A Benzo(g,h,i)perylene 32.7 330 120 0
A  Benzo(k)fluoranthene 45.5 330 120 0
A Benzoic acid 170 830 120 0
A Benzyl alcohol 81.7 330 120 0
A Bis(2-chloroethoxy)methane 44.9 330 120 0
A Bis(2-chloroethyl)ether 43.7 330 120 0
A Bis(2-chloroisopropyl)ether 74.9 330 120 0
A Bis(2-ethylhexyl)phthalate 46.8 330 120 0
A Butyl benzyl phthalate 149 330 120 0
A Carbazole 52.5 330 120 0
" A Chrysene 27.4 330 120 0
A Di-n-butyl phthalate 39.5 330 120 0
A 47 330 120 0

Di-n-octyl phthalate
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: C_8270C_3550B_S_006 METHOD DETECTION /
Test Number:  SW8270C REPORTING LIMITS
Test Name: ACE Semivolatile Organics by Method 8270C —’
Matrix: Solid Units: pg/Kg Updated: Expire:
Type Analyte MDL PQL UQL MCL
A Dibenz(a,h)anthracene 375 330 120 0
A Dibenzofuran 42.7 330 120 0
A Diethyl phthalate 48.5 330 120 0
A Dimethyl phthalate 44 330 120 0
A Fluoranthene 23.9 330 120 0
A Fluorene 30.8 330 120 0
A Hexachlorobenzene 58.6 330 120 0
A Hexachlorobutadiene 52.1 330 120 0
A Hexachlorocyclopentadiene 43 830 120 0
A Hexachloroethane 429 330 120 0
A Indeno(l1,2,3-cd)pyrene 336 330 120 0
A Isophorone 47.7 330 120 0
A N-Nitrosodi-n-propylamine 419 330 120 0
A N-Nitrosodimethylamine 59.5 330 120 0
A N-Nitrosodiphenylamine '52.5 330 120 0
A Naphthalene 31 330 120 0
A Nitrobenzene 36.9 330 120 0
A Pentachlorophenol 95.4 830 120 0
A Phenanthrene 31.6 330 120 0
A Phenol 58.2 330 120 o ™
A Pyrene 345 330 120 0
I 1,4-Dichlorobenzene-d4 0 0 0 0
I Acenaphthene-d10 0 0 0 0
I Chrysene-d12 0 0 0 0
I  Naphthalene-d8 0 0 0 0
I Perylene-d12 0 0 0 0
I  Phenanthrene-d10 0 0 0 0
S  2,4,6-Tribromophenol 0 0 0 0
S 2-Fluorobiphenyl 0 0 0 0
S 2-Fluorophenol 0 0 0 0
S Nitrobenzene-d5 0 0 0 0
S  Phenol-d5 0 0 0 0
S Terphenyl-d14 0 0 0 0
"’
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 4 1 _8081A_3550B_S METHOD DETECTION /

Test Number:  SW8081A

Test Name: Pesticides by Method 8081A REPORTING LIMITS

Matrix: Solid Units: pg/Kg Updated: 16-Dec-00 Expire: 16-Dec-01

Type Analyte MDL PQL UQL MCL

A 4,4°-DDD 0.353 3 0 0
A 4,4-DDE 0.334 3 0 0
A 44°-DDT 0.448 4 0 0
A Aldrin . 0.443 4 0 0
A alpha-BHC 0.279 3 0 0
A alpha-Chlordane 0.14 1 0 0
A beta-BHC 0.398 4 0 0
A delta-BHC 0.248 2 0 0
A Dieldrin 1.27 5 0 0
A Endosulfan I 0.49 5 0 0
A Endosulfan II 0.324 3 0 0
A Endosulfan suifate 0.663 6 0 0
A Endrin 0.372 4 0 0
A Endrin aldehyde 0.982 10 0 0
A Endrin ketone 0.357 3 0 0
A gamma-BHC 0.179 2 0 0
A gamma-Chlordane 0.187 2 0 0
A Heptachlor 0313 3 0 0
A Heptachlor epoxide 0.556 5 0 0
A Methoxychlor 3.93 40 0 0
A Toxaphene 234 100 0 0
S Decachlorobiphenyl 0 0 0 0
S Tetrachloro-m-xylene 0 0 0 0
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8082_3550B_S METHOD DETECTION /
Test Number:  SW8082
eot Yamber REPORTING LIMITS
Test Name: PCBs by Methiod 8082
Matrix: Solid Units: pg/Kg Updated: 19-Oct-00 Expire: 19-Oct-01
Type Analyte MDL PQL UQL MCL
A Aroclor 1016 3.88 20 1 0
A Aroclor 1221 14.8 40 1 0
A Aroclor 1232 12.9 20 1 0
A  Aroclor 1242 14.6 20 1 0
A Aroclor 1248 10.5 20 1 0
A Aroclor 1254 16.6 20 1 0
A Aroclor 1260 6.66 20 1 0
S Decachlorobiphenyl 0 0 0 0
S Tetrachloro-m-xylene 0 0 0 0
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Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_GRO_S METHOD DETECTION /
Test Number:  SW8015B ‘
est vumber _ . REPORTING LIMITS

Test Name: TPH-Gasoline Range Organics by Method 8015B :
Matrix: Solid Units: mg/Kg Updated: 28-Feb-01 Expire: 28-Feb-02
Type Analyte MDL PQL UQL MCL

A Gasoline Range Organics ) 1.53 7.1 0

S 1,2-Dichlorobenzene 0 0 0

lof ]



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_8015B_DRO_S METHOD DETECTION /
Test Name: TPH-Diesel Range Organics by Method 8015B
Matrix: Solid Units: mg/Kg Updated: 28-Jun-00 Expire: 28-Jun-01
Type Analyte MDL PQL UQL MCL
3.22 4 0 0

A Diesel Range Organics

S o-Terphenyl 0 0 0 0
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Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: 1_6010B_TAL_S METHOD DETECTION /
Test Number: SW6010B
Test Name: Metals, TAL by ICP Method 6010B REPORTING LIMITS
Matrix: Solid Units: mg/Kg Updated: 10-Feb-00 Expire: 09-Feb-01
Type Analyte MDL PQL UQL MCL

A Aluminum 1.2 10 500000

A Antimony 0.3 1 100000

A Arsenic 0.3 1 25000

A Barium 0.2 2 25000

A Beryllium 0.1 0.5 50000

A Cadmium 0.1 0.5 10000

A Calcium 16.8 50 500000

A Chromium 0.3 1 25000

A Cobalt 0.1 2 50000

A Copper 0.9 2 50000

A Iron 2.9 5 200000

A Lead 0.3 0.5 100000

A Magnesium 5 50 500000

A Manganese 0.2 1 10000

A Nickel 0.5 2 50000

A Potassium 4.5 100 500000

A Selenium 0.8 1 25000

A Silver 0.2 I 5000

A Sodium 29.1 100 500000

A Thallium 0.4 1 50000

A Vanadium 0.3 2 50000

A Zinc 0.9 1 10000

lof!



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_7471A_HG_S METHOD DETECTION /
Test Name: Mercury Analysis in Soil by Method 7471A
Matrix: Soil Units: mg/Kg Updated: 15-Nov-00 Expire: 15-Nov-01

MDL PQL UQL MCL

Type Analyte

A Mercury 0.00701 0.05

lofl



Ecology and Environment, Inc.

Date: 03-Apr-02

Test Code: 1_6010B_TAL_ W METHOD DETECTION /
V Test Number: SW6010B REPORTING LIMITS
W Test Name: Metals, TAL by ICP Method 6010B
Matrix: Water Units: pg/L Updated: 17-Apr-01 Expire: 17-Apr-02
Type Analyte MDL PQL UQL MCL

A Aluminum 56.3 200 400000

A Antimony 2.5 10 100000

A Arsenic 7.6 25 10000

A Barium 6 20 25000

A Beryllium 1.3 5 6000

A Cadmium 1.5 5 10000

A Calcium 279 1500 500000

A Chromium 32 10 25000

A  Cobalt 3 20 25000

A Copper 38 20 50000

A Tron 52.5 200 400000

A Lead 2.9 5 100000

A Magnesium 190 1500 500000

A Manganese 2.7 10 10000

A Nickel 3.6 20 25000

A Potassium 17.9 1500 500000

A Selenium 6.9 20 50000

A Silver 2.1 10 10000

A Sodium 391 1500 500000
.\ Thallium 6.9 20 50000

A Vanadium 2.9 20 10000

A Zinc 4.5 10 8000
-

1ofl



Ecology and Environment, Inc. Date: 03-Apr-02

Test Code: 1_7470A_HG_W METHOD DETECTION /
Test Number:  SW7470A
REPORTING LIMITS ,
Test Name: Mercury Analysis in Water by Method 7470A had
Matrix: Water Units: pg/L Updated: 04-Aug-00 Expire: 04-Aug-01
Type Analyte MDL PQL UQL MCL
A Mercury 0.104 0.4

lofi
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Section No.: 1
Revision No.: 0
Date: April 2002

1 Introduction

1.1  Purpose and Scope

Ecology and Environment, Inc. (E & E), under contract to the United States Army
Corps of Engineers (USACE), Kansas City District, Contract DACW41-99-D-0005,
Work Authorization Directive (WAD) 10, was tasked to perform additional sampling and
remedial actions at Other Miscellaneous Environmental Factors site 305 (OTH-305),
Panamerican Consultants Inc. Site 20 (PCI Site 20), Building 211-Pipe Vault, and Area of
Interest (AOI) 473-Building 112 Room 10 at the former Griffiss Air Force Base (AFB) in
Rome, New York. The specific scope of work (SOW) is defined in Section 1 of the Field
Sampling Plan (FSP). This site-specific quality control plan (QCP), in conjunction with
the overall QCP (E & E 1999), defines the quality control (QC) practices applicable to the
work performed under WAD 10 at the former Griffiss AFB. All work shall be conducted
in accordance with these plans. Table C-1 presents a summary of the site-specific Quality
Obijectives, Standards, and Criteria for the ESI field activities, and Table C-2 presents a

summary of the Field Data Documentation Quality Objectives and Standards.
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