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SECTION 1 - INTRODUCTION

1.01 Site Description and History

The Alcan Aluminum Site #828005, formerly known as the Jarl
Extrusions, Inc. site, is presently owned by Alcan Aluminum
Corporation. The site is located on Linden Avenue in Pittsford, New
York. Figure 1 illustrates the location of the site with respect to local
physical and cultural . features. The site is bordered on the south by
vacant lots, several light industrial facilities to the west, a tributary of
Irondequoit Creek and a wood lot to the north, and the Siquismondi
Landfill to the east. Surface water emanating from the area around the
site eventually flows north to lrondequoit Creek, which flows north into
Lake Ontario.

Jarl Extrusions, Inc., formerly utilized two surface impoundments
for waste water retention from a metal finishing facility (Figure 2). An
estimated 200,000 gallons per year of wastewater, generated from the
processing plant, was pumped to each impoundment via underground
pipes. Historical data indicate the facility began operations in 1953.
However, no information is available on the construction of the lagoons.
Historic aerial photographs received from the U.S. Department of Ag-
riculture Soil Conservation Service .(1971) and U.S. Geologic Survey
(1958, 1963, 1966, 1976 and 1980} suggest that they were located in an
area of natural depressions and were active between 1963 and 1976. In
1980, the impoundments were backfilled, graded and seeded.

A verbal account by a former plant employee estimated 1460 gallons
per day of wastewater with an approximate 15% solids content was
pumped into the lagoon over a period of 13 years. A volume of sludge
solids of 5200 cubic yards was calculated based on these data. This
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volume assumes facility operations 365 days of the year. Actual opera-
tion is approximately 250 days per year, which would result in a volume
of sludge solids of 3500 cubic yards.

In addition, wastewater from the chemical conversion coating of
aluminum was discharged to the impoundments. While this material is
estimated to have represented a very small fraction of the overall
volume of wastewater discharged, there is no indication that, if any
sludges were produced during this process, they were deposited any-
where on the site.

The test. borings and the test pits performed in the former im-
poundments provided data which is consistent with this estimate. Due
to the variable thickness of the sludge in the impoundments and being
mixed with soil, the above estimate provides the best possible estimate
of the volume of sludge which may have accumulated in the impound-
ments.

The test pits excavated in and around the former impoundments do
not indicate the presence of substantial amounts of waste sludge in this
area, as the visible deposits found were generally in thin layers (from
0.5 to 6 inches thick). The results of EP Toxicity analyses on samples
of the black impoundment deposits did not exceed the criteria for a
characteristic hazardous waste, as these deposits contain no detectable
concentrations of leachable heavy metals (Jarl Extrusions Inc. Site
investigation, March 1986). These tests did not address the concern

about the possible listed hazardous waste from non-specific sources

(F019).
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1.02 Previous Studies

A previous investigation for metal contaminants within the surface
impoundments was conducted by LaBella Associates, P.C., in July 1982
entitled "Abandoned Waste Lagoon Study". The LaBella report indicated
that greater than 99.7% of the total chromium from the waste sludge
samples collected is in the trivalent state. In addition, EP Toxicity
tests revealed the samples contain less than detectable values for total
leachable chromium, silver, cadmium, arsenic, barium, mercury and
selenium. The results of the LaBella report are provided in the Jarl
Extrusions Inc. Site Investigation Report dated March 1986 by O'Brien
& Gere Engineers, Inc.

In 1984, at the request of the New York State Department of
Environmental Conservation (NYSDEC), NUS Corporation, a USEPA
contractor, inspected the site and collected four soil samples, two
sediment samples, two surface water samples, and conducted analyses to
evaluate the concentration of metal contaminants within and in the
vicinity of the site. Although the results of the sample analyses
revealed elevated levels of chromium, nickel, copper, cadmium, zinc and
lead, the samples were collected from tributaries and drainage ditches
located downgradient of the site and the adjacent Susquimondi Landfill.
Therefore, the results may not be representative of former on-site
activities.

Between February 1985 and March 1986, O'Brien & Gere Engineers,
Inc., conducted a site investigation at the facility to locate the two
former waste water impoundments and evaluate their impact on the site
soils and local ground water.

To accomplish these objectives, the following work tasks were
conducted:

a. Background Information and Aerial Photograph Review
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b. Geophysical Surveys (Electromagnetic and Electrical
Resistivity)

c. Soil Boring and Ground Water Monitoring Well Installation

d. Hydraulic Conductivity Tests

e. Ground Water Sampling and Analysis

f. Surface Impoundment Test Pits

In March 1986, the site investigation was completed and a report
entitled Jarl Extrusions, Inc. Site Investigation was submitted to the
New York State Department of Environmental Conservation (NYSDEC).
The report summarized the site investigation and recommended several
additional rounds of ground water sampling and analysis.

The following text provides a brief discussion of the work tasks
including thé results as reported in the March 1986 Report.

a. Background Information and Aerial Photograph Review

Available literature and information on the local hydrogeology
and site use, including aerial photographs were reviewed. Aerial
photographs from 1938 through 1951 indicate that the Jarl site was
an open pasture until after 1951. The 1966 aerial photos illustrate
the building complex and two shallow waste water impoundments,
The impoundments appear to be 5 to 10 feet deep. The surface
impoundments were originally constructed within the native soils.
When abandoned, the impoundments were apparently covered with
the originally excavated soils (LaBella, 1982). There is not in-
dication that the sludges were removed prior to backfiliing. The
1980 aerial photos illustrate that the former impoundments were

backfilled and graded. Figure 2 illustrates the site including the
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approximate horizontal extent of the impoundments based on the
review of the aerial photographs.

b. Geophysical Surveys

An electromagnetic survey conducted over the site identified
the variable nature of the shallow unconsolidated deposits (Figure
3). The electromagnetic variations provided no indication of the
locations of the former surface impoundments. Therefore, it can
be concluded that the accumulated impoundment deposits do not
provide a conductivity anomaly sufficient to be distinguished from
variations in native soil conductivity. The elevated readings
observed in isolated areas along the east and northern boundaries
of the site may be attributed to pipes or other features associated
with the former impoundments buried within the subsurface.

The electrical resistivity survey confirmed that the natural
subsurface stratigraphy is consistent with the soil borings per-
formed during the investigation. Figure 2 illustrates the locations
of the resistivity soundings. GCenerally, the sandy soil between 5
and 10 feet thick was recognized as a higher resistive layer. A 10
to 20 feet thick clayey silt layer beneath the sandy soil was recog-
nized as a low resistive layer. Beneath the clayey silt, a signifi-
cant thickness of a higher resistive layer corresponds to the
unsaturated sand identified in boring B1. Additionally, the sur-
vey did not detect any evidence of the former surface impound-
ments. The fact that neither geophysical survey delineated the
horizontal or wvertical extent of the impoundments suggests that

variations in the natural subsurface conductivities exceed any
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variation due to the presence of waste sludges within the former
lagoon impoundments.

c. Ground Water Monitoring Well Installations

Five soil borings, completed as two inch |.D. PVC ground
water monitoring wells, were drilled on the site (Figure 2).
Monitoring well locations were selected to provide upgradient and
downgradient monitoring locations outside the perimeter of the
former waste water impoundments. The review of background
information, maps, aerial photographs and geophysical surveys
provided the information upon which monitoring well locations were
selected.

The test soil borings (Figure 4} revealed the surface mate-
rials are comprised of brown fine silty sand. This layer varies
from approximately 5 feet thick on the southwestern side of the
site to approximately 8 feet thick on the northeastern site. The
bottom 1 to 1 foot of this layer is saturated. Clayey silt to silty
clay layers approximately 10 to 20 feet thick underlie the silty
sand surface deposit. The monitoring wells were installed predom-
inantly within the clayey silt unit.

Figure 5 indicates that ground water flows towards the north-
west. This apparent flow direction is not considered representa-
tive due to the vertical hydraulic gradients. The true horizontal
ground water flow direction is probably toward the north and
northeast, given the regional topography.

Based on ground water elevation measurements collected in
July 1985 and available site data, the principal zone of ground

water saturation occurs within the clayey silt unit. Since the
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summer months, i.e. periods of low precipitation and ground water
recharge, are typically a period of low ground water elevations, it
is likely that a greater thickness of ground water saturation exists
in the silty sand during winter and spring months. Deep soil
boring B-1 revealed that, coarse grained sand and gravel deposits
beneath the clayey silt are unsaturated to a depth of about 65 feet
below the ground surface. The low permeable clayey silts are
causing a perched ground water condition at the site. Although
wells B-4 and B-5 were set within the clayey silt saturated zone,
the lack of water in the wells during the three sampling events
suggests a downward vertical flow potential. The vertical flow
potential is attributed to a ground water discharge boundary
created by a deep ravine located immediately north of the site. In
addition, this vertical flow potential may bias the horizontal flow
determination, since the ground water elevation in the wells will
equilibrate with the lowest hydraulic head intercepted by the well.

Wells were not installed to define the vertical hydraulic poten-
tial or to evaluate potential vertical transport of site ground water
parameters.

d. Hydraulic Conductivity Tests

In-situ permeability tests conducted in three of the five
monitoring wells indicated the horizontal hydraulic conductivity of
the clayey silt ranges between 4 x 10—6 cm/sec to 4 x 10-7 cm/sec
(8 x 1072 to 8 x 1073 gpd/ft?).

e. Ground Water Sampling and Analysis

As part of the site investigation (OB&GC March 1986), ground

water samples were obtained from four of the five monitoring wells
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on two occasions in July 1985. In October 1985, insufficient water
existed in wells B3, B4 and B5 to collect samples. Therefore, no
samples were analyzed.

Ground water samples were filtered in the laboratory and
analyzed for total chromium, hexavalent chromium, nickel, copper,
cadmium, zinc, mercury, and lead. The analyses for chromium,
nickel, copper, and zinc were selected based on the known pro-
cesses and materials used at the facility. Analyses for mercury,
lead and cadmium were included due to their occurrence in samples
split with NUS Corporation in September, 1984, although Jarl
Extrusions has no record of using these metals at the facility.
Additionally, total organic halogen (TOX) analyses were performed
on unfiltered samples.

f. Surface Impoundment Test Pits

Fifteen test pits were excavated in October 1985 to determine
whether residual material from the former surface impoundments
exists in the soil and to collect soil samples for analyses. The
test pits were excavated and backfilled by a backhoe at locations
shown on Figure 4. The test pit locations were selected based on
the review of aerial photographs to provide sampling locations both
within and outside the former surface impoundments. Several
selected soil samples of the site soil and of the black and white
impoundment deposits were submitted to the laboratory for analyses
of total chromium, copper, cadmium, zinc, lead and aluminum.
Analyses of selected samples of these variable deposits revealed
the total chromium concentration is two order of magnitude higher

than the background. Lead showed a two to three fold increase as
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compared to background levels. Copper increased approximately
two fold over background in the white deposits, and an order of
magnitude over background in the black deposits. Although
aluminum exists at significant levels in all samples, it is attributed
to the fact that sand and clay soils typically contain high levels of
aluminum or that non-visible deposits of aluminum from the

wastewaters may exist in the site soils. There is approximately a

two fold increase in aluminum concentrations between the

background samples and the black deposits whereas the white
deposits contain about a five fold increase in aluminum. The

results of the soil analyses are provided in Table 1.

The results of the EP Toxicity test on the black impoundment
deposits from test pit #5 indicated no detectable concentrations of
leachable heavy metals.

In summary, the March 1986 report on the site investigation

provided the following conclusions:

1. The test pits excavated at the site indicate that the former
waste water impoundments contain residues from their past
use;

2. The study and prior tests on the impoundment deposits
indicated that the majority of the total chromium detected in
the samples consisted of trivalent chromium, not hexavalent
chromium;

3. EP Toxicity tests on the impoundment deposits indicate that
the impoundment residues do not meet the cri'teria for a
characteristic hazardous waste. The EP Toxicity tests did

not
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address the concern about the possible presence of a listed
hazardous waste;

4, The volume and/or nature of the residual impoundment depos-
its do not permit these deposits to be distinguished from the
background soils by the accepted geophysical techniques used
in the study; however conductivity highs detected along the
northern and eastern sides of the site may represent pipes or
features associated with the former impoundments;

5. Ground water occurrence and flow at the site are controlled
by both surface topography and the geology beneath the site.
Within the clayey silt unit, the zone of first encountered
ground water, a vertical flow potential exists due to the
presence of a nearby ground water discharge boundary, a
ravine, and the presence of coarser more permeable deposits
beneath the clayey silt. This vertical flow potential has an
impact on the ground water elevations measured in the wells.

6. The available information indicates that the horizontal compo-
nent of ground water flow is toward the north and northwest.

7. The calculated hydraulic conductivity of the clayey silts
ranges from 4 x 107% to 4 x 1077 cm/sec.

8. The two rounds of ground water sampling did not provide
duplicate results.

Since the March 1986 Report, ground water samples have been
collected on five separate occasions -- March 21, 1986, October 16,
1986, April 15, 1987, June 2, 1987, and December 29, 1987. The
results of these monitoring events are presented in Table 1. These

ground water samples were analyzed by wup to three different
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laboratories, which included NYSDEC analyzed samples. These samples
were typically turbid and as such were analyzed as both unfiltered and
filtered samples. To date, chromium, copper and aluminum have been
documented in some of the monitoring wells. Hexavalent chromium,
nickel, zinc, lead, mercury and cadmium have been detected, however
detection has either been sporadic or not detected by all of the labo-
ratories.

Based on the presence of unstabilized sludge from the chemical
conversion of aluminum and the exceedances of ground water and drink-
ing water standards, the NYSDEC considered the site a threat to the
environment. Given this determination, in 1988 the NYSDEC required a
site assessment (R!) and reclassified the site as a 2 on the Registry of
Inactive Hazardous Waste Sites.

In April 1989, O'Brien & Gere Engineers, Inc. met with
representatives from the NYSDEC and Alcan Aluminum Corporation, the
present owners of the site, to discuss the status of the Jarl Extrusions
Inc., site. ‘During the meeting it was decided to conduct a focused
Remedial Investigation (R!) pursuant to an Administrative Consent
Order to address the concerns of the state regarding inconsistent
performance of the shallow wells, evaluating any impact on the deep
ground water zone, characterizing the vertical extent of the surface
impoundments, and the use of Contract Laboratory Procedures (CLP).

The following text provides the details of the proposed focused RI
work plan. This is a focused Rl in that the scope of the work task
reflects those areas of concern identified by the NYSDEC in the letter

of August 19, 1988.
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SECTION 2 - REMEDIAL INVESTIGATION PLANS AND MANAGEMENT

2.01 Project Work Plan

The work plan for the focused R! is included in Sections 3
through 6 as Work Tasks 1 through 4 of this document. This work
plan has been prepared based on USEPA guidelines provided in
Guidance for Conducting Remedial Investigation and Feasibility Studies
under CERCLA (1988) and discussions with representatives of NYSDEC.

The Project Schedule is included as Figure 7.

2.02 Project Management

A project management team has been assembled to implement and
coordinate the site investigation. The project management team is
provided in the QAPP (Appendix B). Progress reports will be submit-
ted by the project manager to Alcan Aluminum Corporation and the
NYSDEC on a monthly basis. At a minimum, the progress reports will
address the following: (1) status of work at the site and progress to
date, (2) problems encountered during the reporting period which
affect the project schedule, (3) actions being taken to correct prob-
lems, (#4) activities planned for the next month, and (5) any changes in

key personnel.

2.03 Health & Safety Plan

A site Health & Safety Plan has been developed for the focused RI
investigation in accordance with federal regulations 29 CFR 1910. The
plan has been developed and shall be certified by a certified health and

safety professional having at least three years of experience in the
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preparation of Health and Safety Plans for inactive hazardous waste
sites. The plan specifies the protective measures used by investigators
and site visitors to minimize exposure to hazardous materials present at

the site. The Health and Safety Plan is included as Appendix A.

2.04 Sampling Plan

The site specific sampling plan prepared for the Jarl Extrusions
Site has been prepared and is included in Section 3 & 4 as part of Work
Task 1 & 2 of this work plan. The sampling plan provides the number,
location and types of samples to be collected including the analytical
methods proposed. Procedures for monitoring well installation, soil
borings, sample collection and handling are included in the Quality

Assurance Project Plan (QAPP].

2.05 Quality Assurance Plan

A site specific Quality Assurance Project Plan (QAPP) has been
prepared and is included as Appendix B. This plan is consistent with
the guidelines provided in USEPA documents entitled "Interim Guidelines
and Specifications for preparing Quality Assurance Project Plans" (1980)
and "Data Quality Objectives for Remedial Response Activities" (1987)
regarding the preparation of quality assurance project plans. The plan
addresses the following points:

1. Quality Assurance (QA) objectives for measurement data, in
terms of precision, accuracy, completeness, representative-
ness, and comparability.

2. sampling procedures

3. sample custody
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10.

7/20/90

calibration procedures, references, and frequency

internal Quality Control (QC) checks and frequency

QA performance audits, system audits, and frequency

QA reports to management

preventative maintenance procedures and schedule

specific procedures to be used to routinely assess data preci-
sion, representativeness, comparability, accuracy, and com-
pleteness of specific measurements parameters involved, and

corrective action.
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SECTION 3 - WORK TASK 1 - HYDROGEOLOGIC INVESTIGATION

3.01 Background Review

A detailed background information review was completed as part of
the initial site investigation for the Jarl Extrusions Site. Included in
this review were historic aerial photographs taken in 1938, 1951, 1966
and 1980 including data collected during previous investigations at the
site. As part of the work effort associated with the focused RI study,
all of the data pertaining to the site have been reviewed in detail. |If
new information regarding these sites is obtained after submittal of this
work plan, it will be modified as necessary based on the information.
Any changes in the work plan as presented in this document will be

submitted to NYSDEC for approval prior to initiating the field work.

3.02 Geophysical Surveys

Electromagnetic and electrical resistivity surveys were conducted
on the site during the completion of the initial site investigation to
assist in determining the areal extent and thickness of the former waste
impoundments. The results of these surveys are discussed in detail in
the March 1986 Report - Jarl Extrusions, Inc. Site Investigation and in
summary in Section 1.02 - Previous Studies of this work plan. In
general, while the data assisted in delineating the natural subsurface
stratigraphy, the geophysical surveys did not detect evidence of the
former surface impoundment wastes. The electromagnetic survey did
detect two conductivity highs on the north and east side of the site

which may be associated with the former impoundments.
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Additional geophysical testing is not proposed as the horizontal
extent of the surface impoundments is known and former geophysical
testing was not successful in further defining the waste materials.
Therefore the previous delineation of the surface impoundments will

provide the basis for future investigatory work tasks.

3.03 Surface Impoundment Waste and Soil Characterization

Fifteen test pits excavated within the area of the surface impound-
ments during the initial site investigation in October 1985, provided an
evaluation the horizontal extent of the surface impoundments. Many of
the excavations revealed a granular black, white, and gray
waste/sludge »deposit. The deposits were found interlayered within the
silt and sand app‘roximately three feet below the ground surface.
Laboratory analysis of various samples revealed total chromium lead,
copper and aluminum as the only heavy metals with concentrations above
background as discussed in Section 1.02 - Previous Studies of this
report. A detailed discussion of the soil/sludge sampling and analysis
may be found in the March 1986 Report - Jarl Extrusions, Inc. Site
Investigation. The test pits were not successful in fully characterizing
the vertical extent.

To further define the vertical extent of the surface impoundment
sludges, six test soil borings will be drilled and sampled continuously
using hollow stem augers and split spoon samplers. Sampling will
continue approximately four feet into the native sediments beneath the
former impoundments, an estimated depth of sixteen feet. Three
borings shall be installed within each of the two former lagoons as

illustrated in Figure 6.

7/20/90 16



In the two areas (located along the east and north boundaries of
the site) which revealed high conductivity data, limited manual exca-
vation by shovel will be conducted in an effort to reveal pipes or other
features associated with the former impoundments. One soil sample will
be collected, with NYSDEC concurrence, from each excavation for
analysis.

Two background soil samples will be collected for analysis. One
will be collected in the vicinity of well B-1, and the second sample will
be collected from the existing soil mound located along the western edge
of the property. Sample locations will be agreed to with the NYSDEC
field representative.

To address concerns regarding reported overflows or spillages
from the former impoundments, up to six surface soil samples will be
collected for analysis within the gully/stream located north of the site.
These samples will be collected up slope from any landfill waste. These
soil samples will be analyzed and compared to the two background soil
samples and two soil samples collected from the areas with high
electromagnetic data.

Soil samples will be collected in accordance with the procedures
outlined in the QAPP (Appendix B) and retained for laboratory analy-

sis.

3.04 Ground Water Monitoring Well Installations

Five shallow ground water monitoring wells, B-1 through B-5,
were installed within the site during the initial site investigation in
October 1985, to provide information on the direction of shallow ground

water flow and provide ground water sampling locations. Monitoring
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well B-1 was installed upgradient of the site whereas the remaining four
wells B-2 and B-5 installed in downgradient locations (Figure 4). Each
well was screened within the shallow zone of first encountered ground
water, Wells were not installed within the deeper saturated zone.

Monitoring wells B-4 and B-5 frequently lacked a sufficient volume
of water to permit sampling and hydraulic conductivity tests. There-
fore, in an attempt to provide additional shallow downgradient éampling
points, three additional shallow wells are proposed for installation at a
depth of approximately twenty feet. One shallow well will be installed
between existing wells B-4 and B-5, a second along the eastern side of
the site, and the third well will be installed along the western side of
the former impoundment area. Each well shall be installed a minimum of
10 feet into first encountered ground water using hollow stem augers
and continuous split spoon sampling. The well locations and interval at
which the well screen is installed shall be in concurrence with a
representative of the NYSDEC.

In addition, five deep ground water monitoring will be installed at
a depth of approximately seventy-five feet below the surface within the
deeper saturated zone to evaluate the ground water conditions and
identify whether the site may have impacted the deeper ground water
zone. Two deep well will be installed upgradient of the site adjacent to
monitoring wells B-1 and B-2, whereas the remaining deep wells will be
installed downgradient of the site adjacent to wells B-3, B-4, and B-5.
The deep wells will be installed approximately 10 feet into the first
encountered deep water zone or at the top of a confining layer which-
ever is shallower. Drilling and sampling will proceed a minimum of five

feet into any encountered confining layer to verify its vertical extent.
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The monitoring wells will be installed and developed in accordance with
the procedures outlined in the QAPP (Appendix B). Figure 6 illus-
trates the approximate location of each existing and proposed monitor
well installation.

Upon completion of the well installations, the location and elevation
of each monitor well will be surveyed. Each well location will then be
plotted on a site map for use in evaluating the elevation, flow direction,
flow rate of the shallow and deep ground water zones, including prepa-
ration of a report document. The elevations of all well casings will be
established to within 0.01 feet based on a USGS datum. Additionally,
ground water elevations in each well will be measured quarterly to
identify the low water/dry conditions and high water/wet conditions.

Hydraulic conductivity tests will be performed on each of the
newly installed ground water monitoring wells in accordance with the
procedures outlined in the QAPP (Appendix B). In addition, the
hydraulic conductivity test resuits from the existing wells will be re-
evaluated for comparative purposes. The test results wiil assist in an
evaluation of the horizontal hydraulic conductivity of the screened

ground water zone and rate of ground water movement.

3.05 Water Budget

In an effort to evaluate the amount of ground water recharging
and discharging from the site, a water budget will be calculated.
Rainfall will be based on historic information available from the Greater
Rochester Area International Airport. Assumptions for runoff coeffi-
cients and infiltration will be based on the surface soil characteristics

at the site.
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SECTION 4 - WORK TASK 2 - SAMPLING AND ANALYSIS

The following sections describe the sampling and analysis to be
performed for the focused RI. Table 3 summarizes the number of
samples to be collected and analyses which will be performed. The
|aboratory selected to conduct the analyses will meet the QA/QC guide-

lines requirements specified by the NYSDEC.

4.01 Surface Impoundment Waste and Soil

To characterize the waste material within the surface impound-
ments, soil samples will be collected in six soil borings (Section 3.03).
The borings will extend to approximately four feet into the underlying
nature materials, an estimated depth of sixteen feet. Soil samples will
be collected in accérdance with ASTM Method D-1586-84. Each sample
will be visually described and field screened using a photoionization
detector by the supervising hydrogeologist. Soil boring locations will
be selected in the field with the concurrence of the NYSDEC field
representative. A minimum of one waste/sludge sample from each
boring will be selected for Ilaboratory analysis. As necessary,
additional samplies will be selected from the borings so that two samples
of each visually different waste material encountered are submitted for
laboratory analysis. The samples selected for laboratory analysis will
be agreed to with the NYSDEC field representative. The waste/sludge
samples will be analyzed for Target Compound List (TCL) volatiles, TCL
metals, hexavalent chromium, boron, phenols, fluoride, cyanide, sulfate
and chloride. In addition, Toxicity Characteristic Leaching Procedure

(TCLP) tests will be conducted for chromium, mercury and lead. One
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composite waste/sludge sample will be submitted for analysis for all TCL
parameters. The volatile sample for the composite sample will not be
composited, rather it will be selected, with NYSDEC concurrence, from
the waste/sludge samples. Contract Laboratory Protocols (CLP} wiil be
followed for the above analysis. Some analytical procedures, such as
TCLP tests, are not subject to CLP. One travel blank, field duplicate,
laboratory spike and laboratory duplicate will be included with the
samples in accordance with the procedures outlined in the QAPP.

Ten surface soil samples will be collected from the site. Two
samples will be collected from a background location, two samples will
be collected from the locations of the electromagnetic highs and six
samples will be collected in the gullys north of the former surface
impoundment locations and upslope from any landfill waste. These
samples will be submitted to the Ilaboratory for analysis for TCL
volatiles, TCL metals, hexavalent chromium, boron, phenols, fluoride,
cyanide, sulfate and chloride. CLP will be followed for the analyses.

Monitoring well borings will be continuously sampled during drill-
ing. Each soil sample will be visually described by the supervisory
hydrogeologist and screened using a photoionization detector. Should
evidence of contamination be identified, the soil sample will be subject
to laboratory analysis for the parameters identified above for soil
samples.

The surface impoundment samples will be transported to OBG
Laboratories, Inc. for analysis. Chain-of-custody documents will be
initiated at the time of éample collection and maintained throughout

transportation to the laboratory.
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4,02 Ground Water

Ground water samples will be collected from each of the existing
and newly installed monitoring wells on two occasions. The dates on
which these samples will be collected will be selected to represent high
ground water/wet and low ground water/dry conditions. Ground water
elevations in all wells will be measured quarterly in order to identify
the high water/wet and low water/dry conditions. The procedures for
sample collection are provided in the QAPP (Appendix B). Ground
water samples collected from each well during the first round will be
analyzed for TCL volatiles, TCL metals, hexavalent chromium, boron,
phenols, fluoride, cyanide, sulfates, and chloride per NYS CLP
procedures.

The analytical parameters for the second sampling event will be
based on the results of the first sampling round as well as waste/sludge
analytical results and previous ground water results. Second round
analytical procedures will not be per CLP, but will include detection
limits which are equal to or lower than New York State Class GCA
ground water standards or guidance values. The analytical parameters
for the second round will be approved by the NYSDEC prior to sample
collection. If the turbidity of the ground water samples is less than 50
NTUs, then only unfiltered samples will be analyzed. If the ground
water sample turbidity is greater than 50 NTUs, then both unfiltered
and filtered samples will be analyzed. The collected samples will be
placed in coolers and transported to OBG Laboratories Inc. for
analysis. Chain-of-custody documents will be initiated at the time of
sample collection and maintained throughout transportation to the labo-
ratory. The results of the laboratory analyses will be presented in the

Remedial Investigation report.



4.03 Surface Water

Given the presence of landfill material between the site and the
nearby surface water, no surface water or sediment sampling will be
performed. Potential past overflows or discharges from the surface
impoundments will be addressed through the collection of soil samples

discussed in Section 3.03.

4.04 Air
A program of air monitoring will be implemented on-site to:
1. evaluate the potential for air transport of site contaminants in
volatile and fugitive dust emissions for use in the Public
Health and Environmental Evaluation (PHEE), and

2. use as a guide in the selection and modification of required

levels of personal protection on-site.

A conservative approach will be taken in the sampling setup, e.g.
samples will be collected so as to approximate "worst case" on-site
conditions. To accomplish this, air samples will be collected over an 8
hour period during the first day of intrusive site activity within the
surface impoundments. It is expected that under these circumstances,
volatile and fugitive dust emissions from the site will be at a maximum.

Details of the air monitoring program are presented in the QAPP
(Appendix B). A general outline of these activities follows. The site
investigation will be conducted at three locations (upwind, on-site, and
downwind) within the project area. Samples will be collected over an 8
hour workday. The following sampling/analytical methods will be em-

ployed:
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Analyte Sampling Media Method

Volatile Activated charcoal NIOSH Methods 1501 and 1003
Organics sorbent tubes
Metals Filter Cartridge NIOSH Method 7300

An effort will be made to obtain the analytical results from initial
samples in as short a time period as possible. This will allow for the
most effective application of the data toward the modifications of 1) the
scope of on-site activities, and 2) the level of personal protection
required for on-site workers. Modifications to the air monitoring pro-
gram will only be executed to the extent that the data generated re-
mains of sufficient quality and quantity for use in the PHEE. Analyses
will be completed by an approved NYSDEC laboratory. Chain of custo-
dy documents will be initiated at the time of sample collection and
maintained throughout transportation to the laboratory. The results of
the laboratory analyses will be presented in the Remedial Investigation

report.
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SECTION 5 - WORK TASK 3 - HAZARD RANKING AND QUALITATIVE

RISK ASSESSMENT

5.01 Hazard Ranking Score

The EPA Hazard Ranking System (HRS; Revised Edition, December
23, 1988) will be utilized in evaluating the site to reassess it's position
on the State Priority List.

As described in 40 CFR Part 300, a Hazard Ranking System
evaluates the relative threat of a site over five pathways; ground
water, surface water, air, direct contact, and fire and explosion. The
intent of the system is to evaluate the threat posed by the site in
comparison to other sites. The HRS uses a structured value approach
to scoring sites. As such, the evaluation is accomplished through
assigning a score to each of the pathways mentioned above. The first
three of these pathways reflect the risk from migration of hazardous
substances from the site. The last two pathways, direct contact and
fire and explosion, may be used to determine if the potential risk is so
acute that emergency actions are required. These last two pathways
are not used in calculating the score for a site.

For the purpose of this proposal, the site will be assessed using
the scoresheets provided with the current Hazard Ranking System,
which was updated in December 1988, These sheets are completed
using information currently available on the site or, if necessary,
through further on-site investigation. For each pathway, a score is
assigned for observed releases, route characteristics, containment,
waste characteristics, and potential targets. The individual scores for
these items are then combined to produce a final score for each route.
These route
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scores are then combined using a squared route function. The effect
of combining the route scores by this means is to emphasize the primary
(highest scoring) route. This final score will then be compared against
a cut-off score of 28.5. In the event that the site scores a 28.5 or
higher, it will be further evaluated for a position in the Superfund
Program,

The Hazard Ranking System was designed as a quick screening
procedure to identify waste sites for inclusion on the USEPA National
Priorities List for further evaluation and possible remediation under the
Superfund Program. This system will be used as a preliminary tech-
nique for assessing whether the site represents a potential hazard to

humans.

5.02 Qualitative Risk Assessment

The Hazard Ranking Score‘(HRS] provides a measure of the rela-
tive risk r;ather than absolute risk. Therefore, a HRS may not provide
an accurate assessment of the actual risk to a receptor by a particular
site. In such cases, a public health and environmental evaluation which
compliments and expands upon the initial objective of the HRS is
required. The objective of this evaluation .is to review all available
information in order to ascertain whether existing and future receptors
could be adversely affected by exposure to on-site materials. The
public health and environmental evaluation will be designed to address
the following objectives:

1. Formulation of a series of scenarios representing possible

situations under which a receptor could experience exposure

to materials currently within the site; and
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2, Identification of further efforts and a means by which subse-
quent investigations, if necessary, can be conducted.

This task will be achieved by performing a "qualitative" and
endangerment assessment of the site. Information gained through an
investigation of the site in combination with existing data will form the
base on which to perform this preliminary evaluation.

The Superfund Public Health Evaluation Manual, October 1986, and
Superfund Exposure Assessment Manual, April 1988, will be used as
guidance documents for conducting the health evaluation. These docu-
ments describe the EPA accepted protocols and procedures which are
required to conducting a technically defensible risk assessment.

The proposed risk assessment would consist of 6 components as
outlined in the Superfund Public Health Evaluation Manual. These are:

1. Selection of Indicator Chemicals. |In order to decrease the
time required to conduct an assessment on a large number of
compounds, chemicals posing the greatest potential public
health threat will be identified. Those chemicals which repre-
sent the most toxic, mobile, and persistent substances will be
selected as site indicators.

2. Estimation of Exposure Point Concentrations of Indicator
Chemicals. This section would estimate the baseline environ-
mental concentrations of indicator chemicals so that the extent
and duration of human exposure in the absence of any reme-
dial action can be determined.

3. Comparison to Accepted Criteria. The predicted or measured
exposure point concentrations for each site parameter are

first compared to established standards for the protection of
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human health. Drinking water maximum contaminant levels
(MCLs), National Ambient Air Quality Standards (NAAQS),
federally-approved state water quality standards developed
under the Clean Water Act (e.g., New York State ambient
surface water quality standards), USEPA Health Advisories
(SNARLS: Suggested No Adverse Impact Levels), and USEPA
ambient water quality criteria (AWQC) are often used as
criteria for evaluating target concentration leveils.

Estimation of Chemical Intakes. An estimate of the chronic or
subchronic chemical intake from air, surface water, ground
water and soil would be determined in humans to assess the
cumulative exposure through these media.

Toxicity Aésessment. The specific toxicity of indicator chemi-
cals would be investigated for use in the determination of
quantitative risk.

Risk Characterization. An estimate of the cumulative risk as
related to non-carcinogenic or potentially carcinogenic chemi-

cals would be developed.

In general, a risk assessment as described above can be divided

into two main sections, a qualitative and quantitative assessment. The

qualitative assessment will be carried out by evaluating the following

three critical components and their combined ability to promote expo-

sures:
1.

2.
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the chemical and toxicological nature of the waste "source",
the ability of mobile source components to be transported via
the air, direct contact, surface water and ground water

transport routes,and
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3. the existence of potential human and wildlife receptors within

the influence of each of the potential transport routes.

The evaluation will be based on current conditions and projected
future conditions under the "no action" alternative, using realistic
assumptions. The product of this evaluation will be a set of potential
exposure scenarios. |If these scenarios are found to represent no
potential hazards, no further site investigation activities will take place.
If these scenarios are found by Alcan or the NYSDEC to represent a
potential hazard, then the quantitative risk assessment will be
completed.

Should the quantitative risk assessment be required the assessment
will be completed as follows:

The second phase of the risk assessment will be a quantitative
estimation of the magnitude of selected complete exposure scenarios and
the human health risks associated with those exposures. This approach
is consistent with procedures and guidelines presented in the USEPA
Risk Assessment Guidance for Superfund, Volume 1, Human Health
Evaluation Manual (Part A) (USEPA 1989a). The approach and proce-
dures in a quantitative risk assessment are discussed in further detail
in the following section.

A quantitative risk assessment will be carried out for selected
complete exposure pathways at the site. The first step will involve:
1) selection of chemicals to serve as indicators of contamination; 2)
measurement or estimates of exposure point concentrations at receptor
locations; and 3) the comparison of predicted or measured exposure
point concentrations with values established for the protection of human
health, to establish whether the waste represents an unacceptable risk
to human health.
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Selection of indicator chemicals for use in the quantitative analysis
will be based on a waste characterization which considers 1} the nature
and history of the waste material and 2) the environmental dynamics,
toxicology, and residue levels of the waste's constituents. Exposure
point concentrations will then be established for each selected indi;:ator
chemical. Site-specific monitoring data for each indicator chemical and
conservative modelling procedures depicting "reasonable worst case"
scenarios will be used in this process. The risks associated with
potential exposures to site-related chemicals will be quantified for
receptors of concern. Noncarcinogenic health effects will be evaluated
by comparing calculated intakes with appropriate RFDs established for
the protection of human health. For carcinogenic health effects, the
incremental cancer risk associated with exposure to chemicals of concern
will be calculated using USEPA-established slope factors.

To assess the risk posed by multiple chemicals, a hazard index
approach will be used to calculate the total noncarcinogenic health risks
associated with the site. The hazard index is the sum of the ratio of
intake to RFD for each chemical of concern. In general, a hazard
index of less than unity {one) indicates that adverse health effects are

not expected to occur.
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SECTION 6 - WORK TASK 4 - DATA EVALUATION AND REMEDIAL

INVESTIGATION REPORT

Following completion of the hydrogeologic site investigation as

outlined in Work Tasks 1 through 3, a report will be prepared present-

ing the results of the RI. The report will describe the field sampling

activities, present the hydrogeologic and analytical data and include the

site investigation analyses.

The following specific information will be included:

7/20/90

a survey and a resultant plot plan of site sample locations,
including established on-site benchmarks;

a summary of all environmental conditions, including, but not
limited to: site drainage, land use, soil conditions,
hydrogeologic characteristics, surface and ground water
quality, and air quality; along with any maps, tables, graph-
ics, and any other appropriate means of presenting all infor-
mation;

all data collected during the Remedial Investigation and/or
used in preparing the Report, including but not limited to:
soil boring logs, well data, and the results of chemical analy-
ses performed on samples obtained during the Remedial Inves-
tigation; said data will be presented in tabulated and/or
graphic form where appropriate;

summary tables of all previous analytical data collected at the
site;

a determination of the types and quantities of hazardous and

other wastes present as well as the areal and vertical extent
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of such wastes, which determination shall resuit in the prepa-
ration of a waste location map;

an evaluation of the vertical hydraulic gradient based on the
ground water monitoring well nests;

a study and evaluation of the hydrogeologic conditions at and
the site including a site ground water budget to evaluate the
amount of ground water recharging and discharging from the
site;

a determination of the nature and extent of actual and poten-
tial release and migration of hazardous and industrial wastes
from the site through ground water, air, and soil to areas at
and in the vicinity of the site and further off-site;

a determination of the areal and vertical extent to which
ground water, air, soil and sediment have been, are being,
or may be contaminated by hazardous or industrial wastes;

an assessment of the results of the Remedial Investigation and
a determination of the current or potential impacts of any
threat to the environment or public health which exists, or
may exist in the future, at and in the vicinity of the site as
a result of the wastes disposed of at the site;

references to all scientific or technical literature used in the
preparation of the Report;

names, titles and disciplines of all professionals engaged in

the preparation of the Report; and

The completed report will be submitted to NYSDEC within 90 days

of completion of the Remedial Investigation for review and comments in

accordance with the attached project schedule (Figure 7).

7/20/90
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TABLE 1 (Continued)
GROUNDWATER QUALITY ANALYSIS DATA
ALCAN ALUMINUM SITE ¢ 828005
PITTSFORD, NEW YORK
Parameters (mg/1)
Well No. Cr CrHex Ni Cu Cd In Hg
B-5 (Well Dry during all previous sampling events)
4/15/87 0.02 -- LT 0,01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
4/15/87%* 0.019 -- LT 0.050 0.0040 LT 0.010 0.027 LT 0.00050
4/15/87 (DEC)UF 0.014 0.016 LT 0.040 LT 0.025 LT 0.005 0.039 LT 0.00020
4/15/87 (DEC) 0.015 0.011 LT 0.040 LT 0.025 LT 0.005 0.014 LT 0.00020
6/2/87 0.01 LT 0.01 LT 0.01 LT 0.01 0.01 0.01 LT 0.0005
6/2/87 UF 0.18 LT 0.01 0.17 0.21 0.01 0.08 LT 0.0005
6/2/87%* 0,020 0,013 LT 0.040 0.012 LT 0.010 LT 0.010 LT 0.00020
6/2/87%*UF 0,046 0.014 LT 0.040 0.044 LT 0.010 0.064 LT 0.00020
6/2/87(DEC)UF -- 0.011 -- -- -- -- --
12/29/87 Dry Dry Dry Dry Dry Dry Dry
4/7/88 Dry Dry Dry Dry Dry Dry Dry
NYS Groundwater
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002
LT - Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual groundwater quality.

DUP - Duplicate sample collected
** - General Testing Corporation

F - Measured in Field
DEC - NYSDEC Split
UF - Unfiltered Sample

LT 0.01
LT 0.0050
LT 0.005
LT 0.005
LT 0.01
0.06
0.016
06.120

Dry
Dry

0.025

pH
1ab

6.5 ~ 8.5
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TABLE 1 (Continued)
GROUNDWATER QUALITY ANALYSIS DATA
ALCAN ALUMINUM SITE ¢ 828005
PITTSFORD, NEW YORK
Parameters (mg/1)
Well No. cr CrHex N Cu cd In Hg
B-4
7/5/85% LT 0.01 LT 0.01 0.06 0.07 LT 0.01 0.23 0.0013
7/23/85% 1.0 LT 0.01 1.1 1.54 0.0S 54.0 0.0020
3/21/86 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.02 LT 0.0005
3/21/86 Dup. LT 0.r LT 0.01 0.03 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
10/16/86 LT 0.0 -- -- LT 0.01 LT 0.01 LT 0.01 --
10/16/86%% LT 0.005 -- -- LT 0.005 LT 0.01 LT 0.01 --
4/15/87 - -- -- -- -- -- --
4/15/87%% 0.0050 .- LT 0.050 0.0096 LT 0.010 LT 0.010 LT 0.00050
4/15/87 (DEC)UF LT 0.010 0.010 LT 0.040 LT 0.025 LT 0.005 0.039 LT 0.00020
6/2/87 0.01 -~ 0.01 0.01 0.01 0.02 LT 0.0005
6/2/87UF 0.01 -- 0.01 0.02 0.01 0.03 LT 0.0005
6/2/87%* 0.0093 -- LT 0.040 0.021 LT 0.010 LT 0.010 LT 0.00020 |
6/2/87%%uF 0.0089 -~ LT 0.040 0.024 LT 0.010 LT 0.010 LT 0.00020
6/2/87(DEC)UF -- -- -- -- -- -~ --
12/29/87 Dry Dry Dry Dry Dry Dry Dry
4/7/88 UF LT 0.01 ek 0.02 LT 0.01 LT 0.01 0.02 LT 0.0005
NYS Groundwater .
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002
LT - Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual ‘groundwater quality.

DUP ~ Duplicate sample collected

** - Ceneral Testing Corporation
F - Measured in Field

DEC - NYSDEC Split

UF - Unfiltered Sample

*kk - Insufficient Water in Well

LT 0.01

0.99
LT 0.01
LT 0.01

LT 0.0050
0.014
LT 0.01
LT 0.01
0.0064
0.014
Dry
0.02

0.025

LT 0.01
LT 0.01
LT 0.1
LT 0.1
0.16
6.230

pH
lab

ik

6.5 - 8.5
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Well No. Cr
B-3

7/5/85 LT 0.01
7/23/85 0.56
3/21/86 LT 0.01
10/16/86 0.01
10/16/86%* 0.17
4/15/87 0.06
4/15/87%% 0.072
4/15/87 (DEC)UF 0.068
4/15/87 (DEC) 0.053
6/2/87 0.05
6/2/87UF 0.08
6/2/87%% 0.055
6/2/87%*UF 0.057
6/2/87(DEC)UF --
12/29/87 Dry
4/7/88 LT 0.01
4/7/88 UF LT 0.01
4/7/88* 0.014
4/7/88%* LT 0.010

NYS Ground Water

Standard Class GA -~

LT - Less Than

* -

bup -

DEC -
UF -

CrHex

LT 0.01
LT 0.01
LT 0.01

0.077
0.039
LT 0.01
LT 0.01
0.025
0.024
0.023
Dry
LT 0,01
LT 0.01
LT 0.010
LT .0.10

0.05

LT 0.01
LT 0.050
LT 0.040
LT 0.040
0.03
0.05
LT 0.040
LT 0.040
Dry
LT 0.01
LT 0.01
LT 0.040
LT 0.040

TABLE 1 {Continued)

PITTSFORD, NEW YORK

Parameters (mg/1)

o cd
0.02 LT 0.01
0.90 0.04
0.12 LT 0.01
0.02 LT 0.01
0.033 LT 0.01
0.05 LT 0.01

0.050 LT 0.010
0.061 LT 0.005
0.053 LT 0.005
0.10 LT 0.01

0.1 LT 0.01

0.082 LT 0.010
0.101 LT 0.010

Dry Dry
0.01 LT 0.01
0.01 LT 0.01
0,032 LT 0.010
0.015 LT 0.010
1.0 0.01

CROUNDWATER QUALITY ANALYSIS DATA
ALCAN ALUMINUM SITE e 828005

0.07
1.5
0.02
LT 0.01
LT 0.01
LT 0.01
LT 0.010
0.037
0.028
0.03
0.04
0.014
0.017
Dry
LT 0.01
LT 0.01
LT 0.010
LT 0.010

5.0

F3

LT 0.0005
0.0012
0.0005

0.0009
LT 0.00050
0.00060
0.00051
0.0010
0.0010
LT 0.00020
LT 0.00020

0.0007
LT 0.0020
LT 0.00020

0.002

Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.
Therefore, these results may not be indicative of actual ground water quality.
Duplicate sample ~ollected
Ceneral Testing C.rporation

Measured in field
NYSDEC Split
Unfiltered Sample

LT 0.01
0.46
LT 0.01

0.03
LT 0.0050
LT 0.005
LT 0.005
LT 0.01
0.04
0.0093
0.012
Dry
LT 0.01
LT 0.01
LT 0.0050
LT 0.0050

0.025

pH
Al 1ab
8.2 9.4

LT 0.1 8.3 F
0.43 --
0.10 9.0 F
1.59
8.120 --
5.530 --

LT 0.01 --

LT 0.01 8.9
3.06 .-
3.37 --

Dry Dry

LT 0.01 9.0

LT 0.01 8.9 F
0.78
0.18

-- 6.5 - 8.5
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TABLE 1 (Continued)
GROUNDWATER QUALITY ANALYSIS DATA
ALCAN ALUMINUM SITE ¢ 828005
PITTSFORD, NEW YORK
Parameters (mg/1)
Well No. cr CrHex Ni Cu cd Zn Hg
B-2
7/5/85 LT 0.C LT 0.01 0.05 0.02 LT 0,01 LT 0.01 0.0056
7/23/85 0.35 LT 0.01 0.26 0.27 0.02 0.60 0.0007
3/21/86 o. LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
10/16/86 0.07 -- -- LT 0.01 LT 0.01 LT 0.01 --
10/16/86%* 0.075 -- -- LT 0.005 LT 0.01 LT 0.01 -~
4/15/87 0.1 -- LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
4/15/87%% 0.155 -- LT 0.050 0.0025 LT 0.010 LT 0.010 LT 0.0005
4/15/87 (DEC)UF 0.150 0.129 LT 0.040 LT 0.025 LT 0.005 0.012 LT 0.00020
6/2/87 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
6/2/87UF 0.38 LT 0.01 0.01 0.1 0.01 0,04 0.0010
6/2/87%*% 0.0096 LT 0.010 LT 0.040 0.0080 LT 0.010 LT 0.010 LT 0.00020
6/2/87%%UF 0.067 LT 0.010 LT 0.040 0.032 LT 0.010 LT 0.010 0.00062
6/2/87*%*UF DUP 0.018 LT 0.010 LT 0.040 0.0078 LT 0.010 LT 0,010 LT 0.00020
6/2/87(DEC)UF - LT 0.010 -~ -- -- -- --
12/29/87 0.013 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
12/29/87 UF 0.017 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
12/29/87(DEC)UF 0.0359 0.0178 -- LT 0.01 -- 0.0144 -
12/29/87+ 0.0285 0.027 LT 0.040 0.0095 LT 0.010 LT 0.010 0.00020
12/29/87%*UF 0.0366 0.027 LT 0.040 0.0081 LT 0.010 LT 0.010 LT 0.00020
4/7/88 0.07 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
4/7/88 UF 0.07 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005
4/7/88%* 0.066 LT 0.046 LT 0.04 0.0055 LT 0.010 LT 0.010 LT 0.00020
4/7/88 UF¥* 0.055 0.034 LT 0.04 0.0050 LT 0.050 LT 0.010 LT 0.00020
NYS Groundwater
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002
LT -~ Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual groundwater quality.

DUP - Duplicate sample collected
** - General Testing Corporation
F - Measured in Field

DEC - NYSDEC Split

UF - Unfiltered Sample

LT

LT

0.01
0.05
0.01

0.025

LT 0.01
LT 0.1
LY 0.1
0.05
0.15
0.577
LT 0.01
LT 0.01
0.3%
3.32
1.83
LT 0.01
LY 0.01
0.25
0.75
LT 0.01
LT 0.01
0.95
LT 0.01

pH
lab

8.7 F

6.5 - 8,5



TABLE 1
GROUNDWATER QUALITY ANALYSIS DATA

ALCAN ALUMINUM SITE ¢ 828005
PITTSFORD, NEW YORK

Parameters (mg/1)

pH
Well No. cr CrHex Ni Cu cd Zn Hg Pb m lab
B-1
7/5/85 LT 0.01 LT 0.01 0.07 0.02 LT 0.01 0.10 LT 0,0005 LT 0.01 -- --
7/23/85 0.02 LT 0.01 LT 0.01 0.03 LT 0.01 0.02 LT 0.0005 LT 0.01 -- --
3/21/86 LT 0.01 LT 0.01 0.03 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 0.03 0.5 7.8
3/21/86 Dup. 0.06 LT 0,01 LT 0.01 LT 0.01 LT 0.01 0.03 LT 0.0005 LT 0.01 1.9 7.5
10/16/86 LT 0.01 -- -- LT 0.01 LT 0.01 LT 0.01 -- -- LT 0.1 6.5 F
10/16/86%* LT 0.005 -- -- LT 0.005 LT 0.01 LT 0.01 -- -- LT 0.1 --
4/15/87 LT 0.01 -- LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.04 6.8 F
4/15/87%* LT 0.0050 -- LT 0.050 0.0026 LT 0.01 LT 0.010 LT 0.0050 LT 0.0050 LT 0.01 --
4/15/87 (DEC)UF LT 0.010 0.0Mn LT 0.040 LT 0.025 LT 0.005 0.020 LT 0.00020 LT 0.005 0.784 --
6/2/87 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.02 LT 0.0005 LT 0.01 LT 0.01 --
6/2/87 UF 0.01 LT 0.01 0.02 LT 0.01 LT 0.01 0.02 LT 0,0005 LT 0.01 0.04 7.3
6/2/87%* LT 0.0050 LT 0.010 LT 0.040 0.0054 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.29 ~--
6/2/87**UF 0.012 LT 0.010 LT 0.040 0,010 LT 0.010 LT 0.010 LT 0.00020 0.010 1.14 ~-
6/2/87(DEC)UF - 0.015 -- -- - -- -- -- -- -
12/29/87 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.013 --
12/29/87 UF LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.075 7.3
12/29/87(DEC)UF 0.0475 0.0205 -- 0.0269 -- 0.0783 -- 0.016 -- -
12/29/87%* 0.0057 LT 0.010 LT 0.040 0,0092 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.14 --
12/29/87**UF 0.0064 0.015 LT 0.040 0,019 0.012 LT 0.010 LT 0.00020 0.0060 1.31 --
4/7/88 LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.0
4/7/88 UF LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 7.1 F
4/7/88** 0.¢ 6 0,046 LT 0.04 0,0055 LT 0.010 LT 0.010 LT 0,00020 LT 0.0050 0.95
4/17/88 UF** 0.055 0.034 LT 0.04 0.0050 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 LT 0.01
NYS Groundwater
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002 0.025 -- 6.5 - 8.5
LT - Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual groundwater quality.
DUP - Duplicate sample collected
** - General Testing Corporation
F - Measured in Field
DEC - NYSDEC Split
UF - Unfiltered Sample



TABLE 2

SURFACE IMPOUNDMENT SOIL ANALYSIS DATA

ALCAN ALUMINUM SITE ¢ 828005
PITTSFORD, NEW YORK

Parameters (mg/kq)

Samplie Pcts
Location Depth (ft) Description Cr Cu Cd in Pb Al Solids
1 5-6 soil 24 18 LT 1 62 8 10,300 81.4
15 5-6 soi1l 21 22 2 60 9 10,100 77.5
4 6-7 black deposits 4,500 297 2 73 30 21,200 31.6

(distinct odor)

5 7-8 black deposits 5,600 312 LT 1 79 29 22,300 25.3
(distinct odor)

7 1.5 white deposits 3,600 38 2 110 17 49,000 55.7
9 2.5 white deposits 4,100 39 2 86 18 57,000 56.8
10 7 black deposits 2,280 148 LT 1 63 19 16,000 63.1




TABLE 3

SAMPLES AND ANALYSIS
ALCAN ALUMINUM SITE #828005
PITTSFORD, NEW YORK

Estimated No,

Sample Matrix Samples
Surface Impoundment Waste 16
Surface Impoundment Waste 1
Surface Soil Samples 10
Ground Water 13 filtered
(1st sampling event) 13 unfiltered
Ground Water 13 filtered
(2nd sampling event) 13 Unfiltered
Air 14

Analxses

TCL metals, TCL volatile
organics, hexavalent
chromium, boron, phenois,
fluoride, sulfate, chloride,
percent solids, cyanide,
and Toxicity Characteristic
Leaching Procedures for
chromium, mercury, lead

All TCL parameters

TCL metals, TCL volatile
organics, Hexavalent
chromium, boron, phenols,
fluoride, cyanide, sulfate,
and chloride

TCL metals, TCL volatile
organics, hexavalent
chromium, boron, phenols,
fluoride, cyanide, sulfates,
and chloride

Based upon results of 1st
sampling event

TCL metals and volatile
organics

NOTE: The number of QAQC samples shall be as specified in the

QAPP - Appendix B
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SECTION 1 - INTRODUCTION

This document serves as the Site Health and Safety Plan (HSP) for
all site activities to be conducted at the Alcan Aluminum site #828005,
located on Linden Ave. in Pittsford, NY, east of Rochester. The area
of study including the site is approximately 20 acres. The property is
currently owned by Alcan Aluminum Corporation. The former owner of
the property is Jarl Extrusions, Inc. The area of study involves two
surface impoundments formerly used by Jarl Extrusions for waste water
retention from a metal finishing facility. The impoundments were active
between 1963 and 1976. The impoundments were backfilled, graded and
seeded in 1980.

Previous investigations of contaminants within the impoundments
and the associated ground water were conducted by LaBella Associates,
in 1982, by NUS Corporation in 1984, and by O'Brien & Gere Engi-
neers, Inc. in 1985-86 and 1988. In April 1989, Alcan Aluminum Corpo-
ration, representatives from the New York State Department of Environ-
mental Conservation {(NYSDEC) and O'Brien and Gere Engineers decided
to conduct a Focused Remedial Investigation/Feasibility Study (RI/FS)
to address the concerns of the DEC.

This Health and Safety Plan is based on the Work Plan addressing
the activities to be conducted under the RI/FS for the site. These
include the installation, development and sampling of one shallow and
four deep ground water monitoring wells. These are intended to yield a
clearer definition of the shallow and deep aquifers underlying the site.
Also included in the work efforts is the collection of three test borings

from each of the two former waste lagoons, for a total of six soil
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borings. These are intended\ to more accurately determine the depth of
the sludge in the former impoundments.

The intent of this HSP is to provide the minimum health and safety
requirements and general procedures to be met by O'Brien and Gere
employees while conducting these activities. Accordingly, it includes
the responsibilities, training requirements, protective equipment, and
standard operating procedures necessary to minimize unsafe conditions
and exposures to contaminants greater than established action levels
while workers, official visitors, and company representatives are
on-site. The HSP also provides for the protection of the nearby commu-
nity during site activities. The HSP will be discussed with all site
personnel and will be available on-site for employee inspection. A
qualified on-site Safety and Health Officer will be designated to imple-

ment the HSP for all on-site activities.
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SECTION 2 - HEALTH AND SAFETY PLAN SUMMARY AND SITE HAZARD

OVERVIEW

2.01 General

Based on information from previous studies, sample results and EP
Toxicity tests indicate that the buried sludge material is does not
exceed the criteria for characteristic hazardous waste (lLaBella study).
Test pits (OBG 1985-86 study), verified the presence of residues from
past use in the locations of the former impoundments. Ground water
analyses were inconclusive in determining the presence of volatile
organic materials in the ground waters. Repeated soil samples have
revealed the presence of elevated (2 - 10 times above background)
levels of tri-valent chromium, lead, aluminum and copper.

Due to the potential for hazardous materials residuals to be con-
tained in isolated areas of the site, and the stance of the NYSDEC
regarding the status of the site, this Health and Safety Plan is in
accordance with OSHA regulations mandated in 29 CFR 1910.120 ("Haz-
ardous Waste Operations and Emergency Response').

The HSP covers all phases of the intended Rl operations, includ-
ing:

- Work practices

- Hazard identification

- Established work zones

- Level of personal protective equipment for each task

- Entry and exit routes

- Decontamination procedures

- Emergency response

7/20/90 3



2.02 Personal Protective Equipment

The primary exposure pathway to contaminants of concern (chromi-
um |11, lead, aluminum and copper) at the site is from inhalation of
potentially contaminated soil dust particles. Thus personal protection
will focus on minimizing the generation of airborne soil particulate
matter. Where this cannot be achieved by engineering controls, respi-
ratory protection will be used.

It is anticipated that site operations will be conducted using Level
D and modified Level D protection (see Section 5). Protective equipment
measures are based on specific work activities. It should be emphasized
that the level of protection is subject to immediate change by the Site
Supervisor or the Site Safety and Health Officer based on continued

observations and hazard evaluation.

2.03 Monitoring Well Installation and Soil Borings

The primary health concern during this work involving sub-surface
disturbance is the inhalation of contaminated soil particles under dry,
dusty conditions. The major safety concerns relate to operations around
heavy equipment and noise levels generated by the drill rig which could

potentially damage workers' hearing and interfere with communication.

2.04 Ground Water Sampling

No major health hazards associated with waste materials are antic-

ipated during this activity, based on previous information.
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2.05 Personnel Monitoring

During extreme weather conditions, workers will be continually:
observed (through the buddy system and by on-site supervisors) for
signs of heat stress, cold stress, and other adverse health effects. For
monitoring for heat stress, one or more of the following techniques
should be used, particularly if semi-impermeable protective clothing
(e.g., tyvekR suits) are required.

- Heart rate (pulse) will be measured at the end of a rest
period. The pulse at this time should not exceed 110 beats
per minute. If the pulse is higher, the next work period
will be shortened by 33%, while the length of the rest period
stays the same. |f the pulse rate is higher than 110 beats per
minute at the end of the next rest period, the following work
cycle should also be shortened by 33%.

- Body temperature should be measured orally with a clinical
thermometer at the end of the resting period. Oral tempera-
ture at this time should not exceed 99.6 degrees F. If it
does, the next work period should be shortened by 33%, while
the length of the rest period stays the same. If the oral
temperature exceeds 100.6 degrees F at the end of the next
period, the worker should remove the semi-impermeable gar-
ment. Work in such garments should not be resumed until the

oral temperature has dropped to 98.6 degrees F.
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SECTION 3 - RESPONSIBILITIES

3.01 On-Site Organization

In order to maximize the efficiency of site activities and maintain a
strong commitment to worker safety, an organizational structure that
supports the overall objectives of the project has been developed. Key
personnel for the site are the Project Manager, On-Site Supervisor, Site
Safety and Health Officer, and Safety designees. The specific duties of

each officer are described below.

3.01.01 Project Manager

The Project Manager is responsible for overseeing the overall
management of the RI. He/she coordinates between office and field
personnel and manages administrative requirements. Guy A.

Swenson, CPG is the Project Manager for this investigation.

3.01.02 Site Supervisor

The Site Supervisor assumes responsibility over all site
activities, including the direction of on-site safety personnel to
ensure the safety of the site. For this project, the Site Supervisor
is also the Site Geologist. The Site Geologist is responsible for
overseeing that ground water monitoring well installation and
sampling procedures, including decontamination and documentation,
are conducted properly. The Site Supervisor for this project will
be designated at a later date, under the direction of Guy Swenson

of O'Brien & Gere Engineers.
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3.01.03 Site Safety and Health Officer/Safety Designees

A Site Health and Safety Officer (SHSO) or designee will be
present at the site to enforce the HSP during all phases of on-site
activity. The SHSO assigned to the RI will also participate in site
activities, in so much as it does not interfere with his/her health
and safety responsibilities. The SHSO has the authorization to
stop site activities upon a determination of a dangerous situation
(e.g. adverse weather conditions). Authorization to proceed with
work must come from the SHSO. The SHSO will initiate all contact

with support facilities and personnel during emergency response.

3.02 Subcontractors Responsibilities

Subcontractors performing work at the site will be required to
demonstrate conformance with Federal, State, and local statutes, ordi-
nances and regulations. Subcontractors will identify an individual
.responsible for enforcement of health and safety regulations for each of
their personnel, subcontractors, and consultants. This person wili
report to the SHSO.

In accordance with the OSHA's Hazardous Waste Operations regu-
lations, the subcontractor is responsible for ensuring that each employ-
ee participates in a medical program, is in acceptable health (see Sec-
tion 9), and has completed the required 40-hour training for health and
safety at hazardous waste operations (see Section 4). The subcontractor
must submit a written statement on behalf of each employee who is to be
on-site as proof of that employee's participation in the required pro-

grams,
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SECTION 4 - TRAINING

4.01 General

All project personnel, including employees of O'Brien and Gere
Engineers, Inc., contractors and subcontractors, must participate in a
40-hour training program to comply with OSHA CFR 1910.120(e)}, "Haz-
ardous Waste Operations and Emergency Response'.

Before beginning site operations, briefings and safety meetings will
be held with field personnel to explain and discuss site-specific heaith
and safety matters. A preliminary safety meeting between O'Brien and
Gere and the subcontractor's personnel will also be held before any
field activity is started. The initial briefing will discuss potential
hazards which may be encountered, site safety, and the emergency
response plan (Section 8).

The Site Supervisor and/or HSO will for be responsible for brief-
ing the subcontractor's personnel on potential on-site contamination,

site safety, and the emergency response plan.
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SECTION 5 - PERSONAL PROTECTIVE EQUIPMENT

5.01 Levels of Protection

The selection of personal protective equipment is based on EPA
Levels of Protection guidance. Based on information from previous
studies, Level D and Modified Level D protection have been chosen for
the investigatory work on the site. However, an upgrade to Level C
protection, including respiratory protective equipment, will be made if
dry, dusty conditions indicative of airborne contaminated soil
particulates or significant on-site contamination is found while work is
underway. Personal protective equipment describing Level D, Modified
Level D and Level C are summarized below. The levels applicable to

specific site activities follow in Section 5.2 and 5.3.

5.01.01 Level D Protection

Level D protection consists basically of a work uniform and
includes the following:

1. Coveralls over work clothes

2. Gloves (optional)

3. Safety glasses or chemical splash goggles where flying

objects or splashing hazardous liquids are present
4, Steel-toed boots
5. Hard hat

6. Hearing protection (optional)
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5.01.02 Modified Level D Protection

Modified Level D consists of additional contact protection, as

follows:
1. Disposable, chemical resistant coveralls (Nith hood (e.g.
TyvekR, or equivalent), over work clothes
2. Inner gloves (latex "medical" gloves)
3. Outer gloves (rubber, neoprene, or nitrile)

4. Steel-toed boots

5. Rubber over-boots

6. Hard hat

7. Safety glasses or chemical splash goggles where flying
objects or splashing hazardous liquids are present

8. Hearing protection (optional)

9. Duct tape connecting gloves and boots to suit.

5.01.03 Level C Protection

Sufficient equipment will be available on-site to upgrade to
this level of protection, if necessary. Level C protection consists
of Modified Level D, with the addition of respiratory protection, as
follows:

1. Half-face, air-purifying respirator with high efficiency

particulate cartridges (MSHA/NIOSH approved)

2. Disposable, chemical resistant coveralls with hood (e.g.

Tyvek, or equivalent), over work clothes

3. Inner gloves (latex "medical" gloves)

b, QOuter gloves (rubber, neoprene, or nitrile)

5. Steel-toed boots

6. Rubber over-boots
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7. Hard hat
8. Safety glasses or chemical splash goggles where flying
objects or splashing hazardous liquids are present
9. Hearing protection (optional)
10. Duct tape connecting gloves and boots to suit.
An appropriate Ieve'! of personal protection is mandated ac-
cording to work tasks which are to be performed at the site, as

follows.

5.02 Levels of Protection for Monitoring Well Installation and Sampling

Personnel engaged in monitoring well installation and sampling will
be required to wear Level D protection. However, if dry, dusty con-
ditions indicative of potential airborne contamination develop, or signifi-
cant contamination is encountered during these activities, the HSO will
call for an upgrade to level C protection for all on-site personnel.

In addition, an exclusion zone and support zone will be established
with a corresponding upgrade to Level C protection. The exclusion zone
will encompass 50 feet in all directions from the well installation. The
support zone will be considered as any area outside of the exclusion

zone.

5.03 Levels of Protection for Test Borings

Modified Level D is to be worn for activities involved in the soil
borings through the impounded sludge materials. Appropriate zones will
be established for Modified Level D work, as it is to be for Level C

work.
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5.04 Emergency Equipment

The following emergency equipment will be on-site during field

operations:

7/20/90

Fire Extinguishers.

Class ABC fire extinguisher(s) will be readily available
on-site throughout the investigation. The fire extinguisher(s)
will be kept with the field crew during any drilling activity.
First Aid Kits.

An industrial first aid kit with sufficient supplies for
three people will be kept in the support area.
Communications.

Emergency telephone numbers are included in Section
8.01. These numbers will be readily available to the field
crew. Emergency communication will be discussed in the
safety meeting prior to initiating the"'field work. The location
of the telephone closest to the site will be identified to each

member of the field crew.
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SECTION 6 - SITE OPERATING PROCEDURES

6.01 Initial Site Surveillance

An initial site surveillance is not required, as all necessary infor-

mation is contained in previous reports and studies.

6.02 Hazard Assessment

Based on previous information, the likelihood of exposure to con-
taminants appears minimal. However, as discussed in Section 2.2,
situations or conditions may develop which may result in potential
inhalation exposure to airborne metal contaminants existing at greater

than background concentrations.

6.02.01 Metal Contaminants

Metals which may be on-site are tri-valent chromium, lead,
aluminum and copper. These are presumably the residuals from the
metal finishing sludges disposed of in the impoundments between
1963 and 1976.

Protective measures, such as using a water spray as dust
control on all open surfaces (or other feasible engineering con-
trols), or protective equipment (HEPA air-purifying respirators),

should be adequate to prevent the inhalation of contaminated dust.

6.02.01,1 Chromium

Chromium compounds act as allergens in some workers, and

may cause dermatitis to exposed skin. The known toxic effects of
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.03

chromium are due to hexavalent chromium, which has not been
identified in significant quantities on this site. A PEL of 1
mg/cubic meter has been established for chromium metal and insol-

uble salts.

6.02.01.2 Lead

Toxic systemic effects following inhalation or ingestion of lead
include fatigue, headaches, aching bones, and decreased appetite.

These symptoms are usually reversible.

6.02.01.3 Aluminum

Aluminum is not generally regarded as an industrial poison,
although inhalation of finely divided powders has been linked to
chronic pulmonary fibrosis. Chronic exposures are not a concern

for these work efforts.

6.02.01.4 Copper

Systemic effects associated with the ingestion of copper

involve nausea and vomiting.

Work Zones

The following work zones are to be established on-site whenever

Modified Level D or Level C is enacted on the site:

- Exclusion Zone (Work Zone, Contaminated Zone)
- Decontamination Zone

- Support Zone
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These zones are established to control the spread of contamination from
the Exclusion Zone.

The Support Zone is the center of administrative and support
functions. It will consist of trailers, vehicles, emergency communication,
first aid supplies and other equipment necessary to conduct field activ-
ities. The personnel of this zone are responsible for alerting the proper
agencies in the event of an emergency. The Support Zone should be
located upwind from the work site.

The Decontamination Zone is a physical boundary which separates
the support zone from the Exclusion Zone. A contamination control line
is identified between the support zone and the decontamination zone.
Two access control points through which personnel will enter and exit
the site is also identified. The Decontamination Zone includes a number
of stations at which employees decontaminate their field equipment and
personal protective equipment.

The Exclusion Zone is separated from the Decontamination Zone by
a distinct "hot line". The Exclusion Zone is the area of actual site
activity. Personal working in the Exclusion Zone must wear the mandat-
ed level of protection.

At this site, the establishment of specific zones is presently
applicable only during soil boring activities. If hazardous conditions
develop while performing monitoring well operations (i.e., an upgrade
to Level C is mandated) however, the three required zones will be
developed accordingly. The zones will be marked by appropriate flags
and stakes; personnel will also be briefed about activities and protec-

tive equipment for each zone.
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6.04 Standard Procedures for Site Work

The following items are requirements to protect the health and

safety of field workers and will be discussed in the safety briefing

prior to initiating work at the site.

7/20/90

A buddy system will be used. During site operations, each
worker will consider himself as a safety backup to his part-
ner. Visual contact between buddies will be maintained at all
times while on-site.

Hand signals will be established to maintain communication.

Off-site personnel will provide emergency assistance. All
personnel will be aware of dangerous situations that may
develop.

Eating, drinking, chewing gum or tobacco, smoking, or any
practice that increases the probability of hand-to-mouth
transfer and ingestion of hazardous material is prohibited at
the site.

Prescription drugs will not be taken by personnel where the
potential for contact with toxic substances exist, unless
specifically approved by a qualified physician. Alcoholic
beverage intake is prohibited during the work day at the
site.

No facial hair, which interferes with the satisfactory fit of
respiratory protection, is allowed on personnel required to
wear such equipment (under Level C conditions). Each staff
member will be fit-tested for respirators by the Health and
Safety Officer using an approved technique prior to arriving

at the site. Respirators will be available on-site in the event
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6.04.

that upgrading to Level C is necessary. Respirators and
spare cartridges will be availabie on-site in a support vehicle.
Work areas for wvarious operational activities (equipment
testing, decontamination) will be established as necessary.
Work areas and decontamination procedures have been estab-
lished based on prevailing site conditions and are subject to
change if conditions change.

No personnel will be admitted to the site without the proper
safety equipment and training.

All personnel must comply with established safety procedures.
Any staff member who does not comply with safety policy, as
established by the Health and Safety Officer or the Project
Manager, will be dismissed from the site.

Any medical emergency supercedes routine safety require-
ments.

The Health and Safety Officer will make regular safety in-
spections of the site to ensure that operations are being

conducted according to established site operating procedures.

01 Before Leaving the Field Office

A)

7/20/90

Review site information

- Expected hazards

- Special conditions

- Sampling procedures

- Location of telephones and emergency equipment
- Emergency medical information

- Level of personnel protection required

17



B)

6.04

Check safety gear and equipment. The following equipment

will be used at the site, or will be available for issue, de-

pending on site-specific conditions. The safety gear and

equipment will be available on-site in a support vehicle,

- Coveralls, possibly disposable TyvekR suits

- Hard hat

- Ziplock baggies, quart and gallon size, to keep
spare equipment clean

- Gloves (Leather)

- Inner Boots (Steel toe)

- Safety glasses or chemical splash goggles

- Half face air-purifying respirator with high-efficiency
particulate cartridges

- Fire extinguisher

- First aid kit

- Copy of Health and Safety Plan

- Duct tape

- Trash barrel for return transportation of contaminated
gear and equipment

- Extra respirator cartridges

.02 Before Entering Site

A)

7/20/90

No eating/drinking/smoking except away from the work area.
Use good sanitary practices and wash hands and face thor-

oughly before eating/drinking/smoking.
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B)

C)

D)

E)

F)

G)

H)

6.04

Drink some salt replacement fluids, especially during hot

weather conditions, and have such drinks available in support

area.

Place sample containers in field sample carrier (backpacks or

carrier). Do not place containers or equipment on potentially

contaminated surfaces.

Check location of emergency telephone(s).

Check alternate safety gear.

- Respirator (test even if you are not going to wear it
immediately).

- Goggles or safety glasses

Check. gear for rips/tears/malfunctions or obvious signs of

deterioration.

Setup buddy system prior to proceeding.

Preliminary site survey.

- Characterize physical conditions of site.

- Use as much excess caution as possible.

Use Caution - go slowly

.03 While On-Site

A)

B)

C)

7/20/90

No eating/drinking/smoking.

If any gear or equipment damage develops, immediately repair
or replace.

If you experience any physical discomfort, abnormalities, or
lightheadedness - stop work, inform your buddy, and go

back to the designated support zone.
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SECTION 7 - SITE AIR MONITORING

Field activities associated with the Remedial Investigation may
cause potentially hazardous conditions, such as through the release of
hazardous substances. These substances may be in the form of vapors,
dusts, or mists that can enter the body through ingestion, inhalation,
adsorption and direct contact. Monitoring of these substances will be
perfdrmed to ensure appropriate personal protective measures are
employed during site activities.

The following describes the monitoring parameters to be evaluated
during the Remedial Investigation. Recommended instruments to be
used are also provided in the discussion. Instruments to be used
during site activities will meet the established requirements set forth by
OSHA, MSHA, NIOSH, and state agencies where applicable. Table 1
lists the activities and the associated site monitoring.

Organic Vapor Concentrations - will be monitored at fifteen minute

intervals during specified activities listed in Table 1, using an organic
vapor meter model 128 (FID), TIP Il (PID) or HNU P1101. The instru-
ment wused will be calibrated according to the manufacturer's in-
structions using a benzene, toluene, Xylene, standard. Other activities
not otherwise specified in Table 1 can be monitored hourly for level
criteria for upgrading or downgrading protective equipment and in
implementing additional precautions or procedures. A backup organic
vapor meter will be present throughout site activities in the event of an
instrument malfunction. If organic vapor concentrations exceed those
listed in Table 2, a Draeger Hand pump and a chemical specific detector

tube for benzene will be employed to quantify compound concentrations.
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Real tiny fugitive dust monitoring will be conducted using a RAM-1
dust monitor. Monitoring will be performed in accordance with the

protocols outlined in TAGM - Fugitive Dust Suppression and Particulate

Monitoring Program at Inactive Hazardous Waste Sites. An action level

of 150 ug/M3 will be used, however, dust suppression techniques will
be employed upon readings of greater than 100 ug/M3.

Site monitoring will be conducted by or under the supervision of,
the Health & Safety Coordinator. Readings obtained will be recorded in
a dedicated site notebook by the Project Supervisor or designee. The
Health & Safety Coordinator will maintain all monitoring instruments
throughout the site investigation to ensure their reliability and proper

operation.

7/20/90 21



SECTION 8 - ACTION LEVELS

Action levels have been established for activity cessation, site
evacuation, emergency response, and determination of personal pro-
tection levels. Table 3 lists action levels, airborne concentrations, and
associated personal protection levels. Section 7 discusses the minimal
personal protection required for specified site activities. Changes to
these specified levels are dependent on the results of air monitoring, as
described below.

Note that these action levels are for monitoring in the breathing
space of workers on the site. The action levels are based on the 1990
Permissible Exposure Limits (PELs) as determined by OSHA for the
specific compounds detected during on-site monitoring.

The approach for air monitoring is as follows:

1. The direct-reading PID will be calibrated to most accurately

reflect the scope of volatiles identified.

2. Using the PID, work activities will be monitored for organic
vapors.

3. Where/when organic vapors are detected with the PID, select-
ed Draeger tubes will be wused to identify the pres-
ence/absence of benzene. Action levels would then follow the
first column of Table 3. The presence of benzene is an
important criteria for action levels due to its PEL of 1 ppm.

g, If non-benzene vapors cannot be identified, the third column

of Table 3 will be used.
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5. Personal monitoring will serve as a back-up to the direct
reading instrument data and provide qualitative and quantita-
tive exposure data for the workers most at risk.

Monitoring for organic vapors will be performed at the start of every
activity, and every fifteen minutes thereafter until the activity is
complete.

A water spray will be apblied as a control measure upon fugitive
dust readings of greater than 100 ug/M3. If a water spray can not be
applied, additional personal monitoring will be undertaken to assure
correct personal protective measures are being taken. Respirators will

be donned if fugitive dust reading exceed 150 ug/M3.
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SECTION 9 - DECONTAMINATION

All personnel in Modified Level D or Level C must complete the
appropriate decontamination procedures prior to leaving the site in a
manner consistent with actual site conditions. A decontamination area
will be set up at the entry and exit point, adjacent to the work area.
Receptacles will be provided for all disposable clothing and materials.

Wash tubs containing a detergent-water solution or an appropriate
decon solution (see below)} and soft-bristle brushes wili be used to
decontaminate reusable personnel protective clothing and boots. Follow-
ing the detergent-water washing, an intermediate rinse will be applied
when applicable. Clean, potable water will be used for the final rinsing.

Containment and disposal of all decontamination wash and rinse
waters will be in accordance with the applicable federal, State and/or
local regulations.

Each individual shall conduct proper personal hygiene which may
include washing any exposed skin prior to eating, smoking or leaving

the site, consistent with site conditions.

9.01 Level D Decontamination Procedures

A minimum decontamination for the Level D site work will consist of
cleaning boots and gloves before leaving the site to prevent spreading

the contamination that may exist at the site.

9.02 Modified Level D and Level C Decontamination Procedures

Personnel wearing protective clothing must use the the following
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decontamination procedures when exiting the site.

Station 1: Equipment Drop

All equipment used on-site will be placed onto a plastic drop
cloth, i.e tools, containers, clipboards.

Station 2: Outer Garment, Boot and Glove Wash and Rinse

Wash with detergent water and rinse with copious amounts of
water in tubs or pools.

Station 3: Cartridge or Mask Change (for Level C)

At this station, a worker who has left the site to change the
respiratory cartridge may do so and return to the site.

Station 4: Outer Glove, Boot and GCarment Removal

Remove tape and discard in plastic-lined container. Remove
outer gloves and boots and stage for re-use or packing. Tyveks
are removed and deposited in a plastic lined container.

Station 5: Respirator Removal (for Level C)

The respirator is removed while avoiding touching the face
with fingers. The respirator is to be cleaned with soap and water
by decontamination personnel. A non-alcohol disinfectant wipe will
be used for normal daily disinfection. At least once a month
respirators will be disinfected/sterilized by soaking them 10-30
minutes in CIDEX or a combarable disinfecting solution. Thor-
oughly rinse respirator with distilled water, rub dry, wipe with
disinfectant wipes, and store in a baggie. Personnel with respi-
ratory tract infections, should disinfect their respirator at least
weekly, and daily, if possible.

Station 6: Field Wash

Wash hands and face.
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9.03 Heavy Equipment Decontamination Procedures

Depending on site conditions, heavy equipment may have to be
decontaminated prior to leaving the site. This will include manual
removal of gross contamination with hand held equipment (shovels),
followed by a steam or high pressure wash, paying particular attention

to tracks, wheels, and undercarriages.
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8.01

SECTION 10 - EMERCENCY RESPONSE PLAN

Emergency Telephone Numbers

*Ask

10.02

Ambulance
Police
Fire Department
Rochester General Hospital
- emergencies
- general info
Monroes County Department of Health
(for after hours emergency) -
O'Brien & Gere Engineers, Inc.
Project Manager
- Guy A. Swenson

- Robert Foresti

911
(716)

911

(716)
(716)
(716)
(716)

(315)

NYS Department of Environmental Conservation

Region 8 (Avon, NY)

to leave a message for Roger C297.

Hospital

7/20/

Directions to the hospital are as follows:

(716)

586-4399

338-2300
338-4528
274-6067
428-7200*

451-4700

226-2466

- Turn left out of the facility onto Linden Ave,

- Turn right onto Washington St.

- Go several blocks, turn right onto Airport Ave.

- Take entrance ramp onto 490 West

- Follow signs to 590 North

- Exit at signs for "Route 104" and "Hospital"
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- Go straight, then turn left onto Portland Ave. (follow signs
for hospital)

- Hospital is on right, at 1425 Portland Ave.

- Figure 1 illustrates the location and route to the hospital from

the site.

10.03 Accidents/Injuries

Depending on the severity of the injury, treatment may be given
at the site by trained personnel or by emergency response personnel.
The victim may also require transport to the hospital.

Iin life threatening situations, care must begin without considering
decontamination. Outside protective clothing can be removed if it does
not cause delays or aggravate the problem. Respirators must always be
removed. Normal decontamination procedures should be followed whenev-
er possible., Clean water (preferably deionized) will be available on-site
for use in emergency eye washing.

The Health and Safety Officer shall notify the Project Manager in
the Syracuse Office of any accident/incident as soon as the incident has
been brought under control. It will be the responsibility of the Health
and Safety Officer to investigate thoroughly the details of any accident
or injury. Based on his/her findings, corrective actions will be recom-

mended for field procedures to prevent recurrence of the incident.

10.04 Fire
The potential for fire is significant at many hazardous waste sites.

Fire extinguishers (Class ABC) will be kept on each drill rig.
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10.05 Site Evacuation

10.05.01

Stages of Evacuation

10.05.02

Three stages of evacuation have been determined:

withdraw from the immediate work area
withdraw from the site

withdraw from the area

Withdrawal From the Work Area (Exclusion Zone)

Withdrawal to a safe upwind location will be required if any of

the following occur:

10.05.03

If concentrations of wvolatile organics, combustible, or
toxic gases exceed 5 ppm above background levels or 20%
of the lower explosive limit, the site will be evacuated or
personal protective equipment will be upgraded to Level
C. (These conditions are not anticipated at this site).
Occurrence of a minor incident: field operations will
resume after first aid and/or decontamination procedures
have been administered.

Equipment malfunctions.

Evacuation of the Site

7/20/90

The site will be evacuated in the following cases:

Explosive levels of combustible gases exceed 20 3 LEL

A major accident or injury occurs

Fire and/or explosion occurs

If measured organic levels of an unknown contaminant
exceed 5 ppm as measured on a PID meter, the site will
be evacuated.
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10.05.04 Third Party Safety

Only authorized workers related to the project field work will
be allowed in work areas or areas containing potentially hazardous

materials or conditions.
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SECTION 11 - MEDICAL PROGRAM

11.01 GCeneral

All personnel working on-site must participate in an annual medical
examination prior to the start of on-site operations. This must be in
accordance with OSHA's regulations in 29 CFR 1910.120 (f). The test
included in O'Brien & Gere's medical surveillance program are listed
below for reference. The actual content of the physical examination
must be determined by a physician familiar with the patients' work and

these regulations.
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SECTION 1 -~ INTRODUCTION

1.01 Ceneral

The following Quality Assurance Project Plan (QAPP) has been
prepared for the Remedial Investigation/Feasibility Study of the Alcan
Aluminum Site #828005, formerly Jarl Extrusions site, surface
impoundments. It was prepared in accordance with U.S. EPA's "Interim
Guidelines and Specifications for Preparing Quality Assurance Project
Plans", QAM-005/80, 29 December 1980. This QAPP addresses sampling
efforts associated with the installation of monitoring wells, soil borings,
and related sampling tasks described in the Work Plan. The analytical
methods have been selected to reflect the disposal practices at the
impoundments and sampling results obtained during previous site

studies.

1.02 Site History

The former Jarl Extrusions site is located on Linden Avenue,
Pittsford, New York (Figure 1 of the Work Plan). The site is bordered
on the south by vacant lots, to the west by several light industrial
facilities, a wood lot to the north, and the Siquismondi Landfill to the
east.

From 1963 to 1976, Jarl Extrusions used two surface impoundments
at the northern portion of the property to retain wastewater from a
metal plating facility (refer to Figure 2 of the Work Plan). Approxi-
mately 200,000 gallons of wastewater were pumped via underground
piping to the impoundments annually during this period. Sludge solids

are estimated at 5200 cubic yards based on information supplied in the
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Workplan (Section 1). Aerial photographs of the area suggest the
impoundments were located in natural depressions. In 1980, the im-
poundments were backfilled, graded and seeded.

The impoundments are currently designated as Class 2 by the
State of New York, Department of Environmental Conservation (DEC).
The Class 2 designation indicates that the site poses a significant threat
to the environment and /or the public health. Consequently, a focused
Remedial Investigation/Feasibility Study (Rl) will be conducted to collect

additional data (RI).

1.03 Previous Study Results

In July 1982, LaBella Associates, P.C., Rochester, New York,
conducted a field exploration and sampling program to assess the com-
position of the impoundment sludges. Sludge samples were analyzed for
pH, moisture content, total chromium and hexavalent chromium. Ex-
traction Procedure Toxicity (EP Toxicity) tests were also conducted on
the material to assess its hazardous waste characteristics. The results
indicated that the material had a pH ranging from 7.4 to 11.0, a total
chromium content of 11.6 to 22,150 mg/l and non-detectable levels of
leachable metals. Greater than 99% of the total chromium was believed to
be in the trivalent as opposed to the hexavalent state.

NUS Corporation, under contract to the United States Environ-
mental Protection Agency, inspected the site and performed a limited
amount of sampling in 1984. NUS Corporation obtained four soil sam-
ples, two sediment samples and two surface water samples from the site
and the site vicinity at this time. Sample results indicated the pres-

ence of chromium, nickel, copper, cadmium, zinc and lead.
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O'Brien & Gere Engineers, Inc. conducted a site investigation
between February, 1985 and March, 1986 to delineate the boundaries of
the impoundments and evaluate their possible impact on nearby soils and
the local groundwater regime. A report, summarizing the investigation
and recommending additional groundwater analysis, was prepared and
submitted to the DEC in 1986. A discussion detailing the work efforts,
site hydrology, and soils/sludge analysis associated with this program is
presented on pages 4 to 10 of the Work Plan.

Since the March 1986 report, ground water samples have been
collected on five separate occasions. The results of these sampling
events are presented in Table 1 of the Work Plan.

Based on the presence of unstabilized sludge from the chemical
conversion of aluminum and the exceedances of ground water and drink-
ing water standards, the NYSDEC considered the site a threat to the
environment. Given this determination, the NYSDEC required a site
assessment (RI/FS) and reciassified the site as a 2 on the Registry of
Inactive Hazardous Waste Sites.

In April 1989 O'Brien & Gere Engineers, Inc. met with representa-
tives from the NYSDEC and Alcan Aluminum Corporation, the present
owners of the site, to discuss the status of the Jarl Extrusions Inc.,
site. During the meeting it was decided to conduct a focused remedial
investigation and feasibility study (RI/FS) pursuant to an Administra-
tive Consent Order to address the concerns of the state regarding
inconsistent performance of the shallow wells, evaluating any impact on
the deep ground water zone, characterizing the vertical extent of the
surface impoundments, and the use of Contract Laboratory Procedures

(CLP) laboratory procedures.

7/20/90 3



SECTION 2 - PROJECT ORGCANIZATION AND RESPONSIBILITY

While all personnel involved in the investigation and in the gen-
eration of data are implicitly a part of the overall project and quality
assurance program, certain individuals have specifically designated
responsibilities. Within O'Brien & Cere, these are the Project Manager,
the Quality Assurance Coordinator, the Field Operations Manager, and
the Field Geologists and Environmental Technicians. OBG Laboratories,
Syracuse, New York will provide all analytical services for the inves-
tigation. Specific laboratory personnel with quality assurance/quality
control re-responsibilities include the Laboratory Quality Assurance Co-
ordinator and Laboratory Sample Custodian. Figures B-1 and B-2
illustrate key project personnel and OBG Laboratories organizational
format, respectively. Attachment 2 presents resumes of key project

personnel.

2.01 Project Manager/Quality Assurance Officer

Mr. Guy A. Swenson, CPG, is Project Manager for the Jarl
Extrusions RI/FS. The Project Manager will maintain routine contact
with the investigation's progress, regularly review the project schedule,
and review all major work elements prior to submittal. In addition to
his other duties, Mr. Swenson will serve as Quality Assurance Officer
(QAQ) for this investigation, with the responsibility of administering
the day-to-day activities of all work to be conducted including that of
subcontractor personnel. The Project Manager will oversee scheduling
and budgeting, and serves as the primary contact with state, local and

federal agencies. As the Project Quality Assurance Officer, Mr.
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Swenson has primary responsibility for project quality assurance activ-
ities. These responsibilities include coordinating the development,
evaluation, and documentation of the Quality Assurance Project Plan and
procedures appropriate to the investigation. It is a major responsibility
of the Quality Assurance Officer to ensure that ali personnel have a
good understanding of the project quality assurance plan, an under-
standing of their respective roles relative to one another, and an
appreciation of the importance of their roles to the overall success of

the program.

2.02 Quality Assurance Coordinator

Jeffrey E. Banikowski, of O'Brien & GCere Engineers, Inc., will
serve as Quality Assurance Coordinator and is responsible for overall
project quality assurance. Mr. Banikowski will review project plans and
revisions to the plans to assure proper quality assurance is maintained
throughout the RI. He will meet frequently with the Project Quality
Assurance Officer to review quality assurance activities. In addition,
Mr. Banikowski will be responsible for performance and systems audits,
data processing activities, data processing quality control and data
quality review.

Mr. Banikowski will also serve as the manager of environmental
chemistry evaluations for the project and be responsible for reviewing
chemical data, validating laboratory analytical data, and coordinating
the efforts between O'Brien & GCere Engineers, Inc. and OBG Labo-

ratories, Inc.
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2.03 Field Operations Manager/Project Geologist

Mr. Robert J. Foresti, has been assigned the responsibilities of
Field Operations Manager/Project Geologist. The Field Operations
Manager/Project Geologist reports directly to the Project Manager and is
immediately responsible for the day-to-day activities of O'Brien & Gere
field personnel. In this capacity, the Field Operations Manager/Project
Geologist is responsible for day-to-day quality assurance project activ-
ities and reports directly to the Project Manager concerning the mainte-
nance of the Quality Assurance Project Plan. Further responsibilities
include the initialing and accuracy verification of field notebooks,
driller's logs, chain-of-custody records, sample labels, and other
field-related documentation. The Field Operations Manager will be
responsible for contacting the NYSDEC field representative a minimum of
once a week during field activities to determine whether the NYSDEC
has identified problems in the execution of this work plan. Should
problems arise the Field Operations Manager should maintain daily

contact with the NYSDEC representative until the problem is resolved.

2.04 Site Geologists and Environmental Technicians

Ground water, soil, and air sampling tasks required by this inves-
tigation wiill be conducted by experienced geologists and/or environ-
mental technicians. Their responsibilities will include the documentation
of the proper sample collection protocols, sampie collection, field mea-
surements, equipment decontamination, and chain-of-custody documenta-
tion. The on-site geologist and/or environmental technician will be
responsible for contacting the on-site NYSDEC representative daily

during site activities to determine whether the NYSDEC has identified
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problems in the execution of the work plan. Problems should be pre-

sented to the Field Operations Manager daily.

2.05 OBG Laboratories Quality Assurance Coordinator

Mr. David R. Hill ([ Vice-President) will serve as 0BG Labo-
ratories, Inc. Quality Assurance Coordinator and will, therefore, be
responsible for all laboratory quality assurance and quality control
activities associated with the project. The specific duties of the Labo-
ratory Quality Assurance Coordinator include ensuring that analyses are
conducted within the appropriate holding times and laboratory custody
procedures are followed. Moreover, the Laboratory Quality Assurance
Coordinator monitors daily precision and accuracy records, maintains
detailed copies of all procedures, reschedules analyses based upon
unaccéptable data accuracy or precision, and identifies and implements
corrective actions necessary to maintain quality assurance standards.
Mr. Hill or his assignee will conduct initial validations and assessments
of analytical results and report the findings directly to the Quality

Assurance Coordinator.

2.06 Laboratory Sample Custodian

Ms. Wendy Smith will serve as project Laboratory Sample Custodian
for OBG Laboratories, Inc. The Sample Custodian's responsibilities
include ensuring proper sample entry and sampie handling procedures

by laboratory personnel.
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2.07 Data Validator

Mr. Michael Caputo of O'Brien & Gere Engineers, Inc. will serve
as the manager of environmental chemistry for the project and be
responsible for reviewing chemical data, validating laboratory analytical
data, and coordinating the efforts between O'Brien & Gere Engineers,

Inc. and OBG Laboratories, Inc.
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SECTION 3 - QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

DATA IN TERMS OF PRECISION, ACCURACY, REPRESENTATIVENESS,

COMPARABILITY, AND COMPLETENESS

3.01 Overall Project Objectives

Data Quality Objectives (DQO) are quantitative and qualitative
statements specifying the quality of the environmental data required to
support the decision-making process. DQO define the total uncertainty
in the data that is acceptable for each specific activity during the
investigation. This uncertainty includes both sampling error and
analytical error. Ideally, the prospect of zero uncertainty is the
intent; however, the variables associated with the process (field and
laboratory)} inherently contribute to the uncertainty of the data. It is
the overall objective to keep the total uncertainty within an acceptable
risk that will not hinder the intended use of the data. In order to
achieve this objective, specific data quality requirements such as de-
tection limits, criteria for accuracy and precision, sample representa-
tiveness, data compatibility and data completeness will be specified.
The overall objectives and requirements will be established such that
there is a high degree of confidence in the measurements. The data
collected during the course of the investigation will be used to answer
the following questions:

1. Are contaminants present or absent? (qualitatively)

2. If contaminants are present, what are the types or classes?

3. What quantities (concentrations) of contaminants are present

{quantitative)?

4. What are the environmental/public health factors?
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5. What are the source pathway contaminant characteristics with

respect to migration?

Soil and ground water samples will be collected and analyzed to
answer these questions.

As stated earlier, the parameters that will be used to specify data
quality requirements and to evaluate the analytical system performance
are method detection limits, precision, accuracy, representativeness,
completeness and comparability (PARCC parameters). PARCC parameter

definitions are presented in Table B-1.

3.02 Field Investigation Quality Objective

The objective with respect to the field investigation is to maximize
the confidence in the data in terms of PARCC parameters and detection
limits.

In terms of precision and accuracy, Section 10 presents the fre-
quency with which field duplicates, travel blanks, and matrix spikes
will be collected such that a specific degree of precision and accuracy
can be calculated. The data quality objective for field duplicates is to
achieve precision equal to or greater than the control limits specified in
Tables B-6 and B-7.

Precision will be calculated as relative percent difference (RPD) if
there are only two (2) analytical points, and relative standard deviation
(RSD) if there are more than two (2) analytical points. The submission
of travel blanks will provide a check with respect to accuracy. Al-
though accuracy is best assessed by evaluating the results of blanks,
blanks do not monitor analyte losses. The submission of blanks will,

however, monitor contaminants introduced with the sampling process,
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preservation, handling, shipping, and the analytical process. The data
quality objective for travel blanks is to have concentrations below the
organic and inorganic detection limits. In the event that the blanks are
contaminated and/or poor field duplicate precision is obtained, the
associated data will be qualified as described in Section 13. Through
the submission of field QC samples the distinction can be made between
laboratory problems, sampling technique, and sample matrix variability.

Precision and accuracy for field pH and conductivity are dependent
on the type and condition of the instrument used and the care taken in
the standardization and operation. The precision and accuracy objec-
tives for the instrumentation used are as follows:

- pH precision will be * 0.3 pH standard units. PH accuracy will be

* 0.3 pH standard units. |
- Conductivity precision will be * 3 umhos/cm on the 500 umhos/cm

range, * 25 umhos/cm on the 5000 umhos/cm range, and #* 250

umhos/cm on the 50000 umhos/cm range. Accuracy for the

conductivity measurements is a function of the conductivity reading
for the probe and instrument combined.

To assure sample representativeness, all sample collection will be
performed in strict accordance with EPA-recommended procedures for
collection and preservation; with EPA-recommended holding times spec-
ified in EPA 600/4-79-020 (Methods for Chemical Analysis of Water and
Wastes) and the Federal Register, 26 October 1984 (40 CFR Part 136);
and with the specific test methods (SW-846) which OBG Laboratories is
operating under.

The data quality objective for the completeness of data with re-

spect to the sampling (field investigation) is 100%. Although this goal
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appears rather ambitious, it can be attained. In the event 100% is not
obtained, the effect of the uncollected data will be evaluated by the
Project Manager or Quality Assurance Project Manager as to its impact
(if any) on the project objectives. Corrective actions will be initiated to
resolve any data gaps from the original objectives, found as a result of
less than 100% data completeness. Every effort will be made to obtain
valid data for all sampling points, particularly those classified as crit-
ical points. In this regard, the critical point samples which are iden-~
tified will necessarily be selected as will subsequent QC samples (dupli-
cate and matrix spikes) at the frequency specified in Section 10.

In order to establish a degree of comparability such that obser-
vations and conclusions can be directly compared with all historical
‘data,VO'Brien ¢ Gere Engineers will use standardized methods of field
analysis, sample collection, holding times and preservation. in addi-
tion, field conditions will be considered as weil as sampling in order to

attain a high degree of data comparability.

3.03 Laboratory Data Quality Objectives

The laboratory will demonstrate analytical precision and accuracy
by the analysis of laboratory duplicates and matrix spike duplicates.
Precision will also be demonstrated (as well as instrument stability) by
comparison of response factors for calibration standards. Laboratory
accuracy will be demonstrated by the addition of surrogate and matrix
spike compounds. Accuracy will be presented as percent recovery.
Precision will be presented as relative percent difference (RPD), rela-
tive standard deviation (RSD), or percent difference (PD), whichever

is applicable to these type of QC samples. Laboratory blanks will also
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demonstrate accuracy with respect to the analyses. The frequency of
laboratory duplicates, matrix spikes and laboratory blanks are specified
in Section 10.

The analysis laboratory will be expected to process (purge, ex-
tract or digest) an aliquot of sample such that the analytical results will
provide a high degree of representation with respect to the sampling
point. In addition, OBG Laboratories will be expected to document all
analytical problems encountered during the course of the investigation.
This will enable O'Brien & Gere Engineers to achieve a 100% complete-
ness goal through a phased sampling approach. Further, the laborato-
ry will be required to provide all necessary data packages to ensure
that analytical methods, parameters, and reporting units are compatibie

with other existing data.

3.04 Criteria Objectives

The quantitative objectives {criteria) that O'Brien & Gere Engi-
neers will require for both field and laboratory accuracy and precision
are outlined in Section 8.

OBG Laboratories will be expected (as an ideal objective) to report
the method detection limits (MDL) for all samples in the appropriate
statistical reporting units for all analyses as stated in either SW-846 or
EPA 600/4-79-020. However, it should be noted that actual detection
limits are sample specific and depend on variables such as dilution
factors, sample matrices and the specific analyte. The handling of data
reported at or near the MDL will be done cautiously since the stated
data quality objectives for accuracy and precision may not "translate"

well in some situations. The NYSDEC will be informed if the contract
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laboratory is unable to meet CLP detection limits. The concurrance of

the NYSDEC will be obtained if a detection limit will not be obtained.

3.05 Data Management Objectives

It is a data management objective that ail aspects of the inves-
tigation from sample design, collection, shipment, analysis
use/decisions, etc. be performed in conjunction with rigorous QA/QC
documentation. The specific details of this documentation can be found
throughout this document and the associated Work Plan.

It is expected that by the design of separate data quality require-
ments for field sampling and laboratory analysis, clear distinctions can
be made such that any problems found in the system can be isolated
with respect to the cause. Conversely, the data quality requirements
are also designed to provide an indication of the variability inherent to
the overall system.

Through the use of a phased approach to sampling, analysis, data
assessment (data review), data qualification, and feedback, the overall
data management objective is to provide a complete database with a high
degree of confidence that will thoroughly characterize the environmental

media collected at the site.
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SECTION 4 - DRILLING AND SAMPLING PROTOCOL FOR TEST SOIL

BORINGS AND GROUND WATER MONITORING WELL INSTALLATIONS

4.01 Test Soil Boring Installation Procedures

4.01.01 Drilling/Sampling Procedures

Test borings shall be completed using the hollow stem auger
drilling method method to a depth specified by the supervising
geologist. The minimum inside diameter of the augers shall be 4
inches.

Subsurface soil samples shall be collected continuously to a
depth specified by the supervising geologist. The sampling method
employed shall be ASTM D-1587-84/Split Barreli Sampling using
either a standard 2 feet long, 2 in. outside diameter split spoon
sampler with a 140 Ib. hammer or a 3 in. outside diameter sampler
with a 300 Ib. hammer. Upon retrieval of the sampling barrel, the
collected sample shall be placed in glass jars and labelled, stored
on site.

A geologist will be on site during the drilling operations to
fully describe each soil sample including 1) Soil type, 2) color, 3)
percent recovery, 4) moisture content, 5) odor and 6) miscella-
neous observations such as organic content. The supervising
geologist will be responsible for retaining a representative portion
of each sample in a one pint glass jar labeled with: 1) the site; 2)
the boring number; 3) the interval sample/interval preserved; 4)
the date; and, 5) the time of sample collection.

The drilling contractor will be responsible for obtaining

accurate and representative samples, informing the supervising
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geologist of changes in drilling pressure, keeping a separate
general log of soils encountered including blow counts (i.e. the
number of blows from a soil sampling drive weight (140 pounds),
driving the split spoon sampier in 6-inch increments and installing
monitoring wells to levels directed by the geologist following speci-

fications further outlined in this protocol.

4.01.02 Unconsolidated Monitoring Well Installation Procedures

The shallow monitoring wells will be constructed of ten (10)
feet of 2 inch ID, 0.010 inch slot size, flush threaded joint,
Schedule 40 PVC well screen, and a riser casing that will extend
from the screened interval to 2-3 ft above existing grade. Howev-
er, the screen slot size selected for the deep wells will be based
upon the grain size of the sediments encountered during the
drilling and sampling work effort and in concurrence with the
NYSDEC field representative.

The monitoring well installation method for 2 inch wells in-
stalled within unconsolidated sediments shall be to place the screen
and riser assembly into the augers once the screen interval has
been selected. At that time a size #0 washed silica sand pack will
be placed using the tremie method around the well screen and
extended a minimum of 2 feet above the top of the well screen
followed by a minimum of 6 inches of a finer sand pack. Above
the sand pack a minimum of 3 feet of a bentonite pellet seal will
then be added to the annulus between the casing and the inside of
the auger by the tremie method. Cement/Bentonite grout will

continue to be added above the bentonite pellet seal by the tremie
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method during the extraction of the augers until the entire aquifer
thickness has been sufficiently seaied off from horizontal and/or
vertical flow above the screened interval. During placement of the
sand pack and bentonite pellets, frequent measurements will be
made to check the height of the sand pack and thickness of the
bentonite by a weighted tape measure.

A vented protective steel casing shall be installed over the
PVC well casing, extended 3 feet below grade and 2-3 feet above
grade secured by a cement seal. The protective casing shall have
a minimum one-quarter inch weep hole drilled into the casing at
least 6 inches above the ground surface/concrete seal. The con-
crete seal shall extend laterally at least 1 foot in all directions
from the protective casing and shall slope gently away to drain
water away from the well. The concrete seal shall be a minimum of
4 inches in thickness. A vented steel cap will be fitted on the
protective casing. The cap shall be constructed so it may be
secured with a steel lock.

A typical monitoring well diagram is attached (Figure B-3).
The on-site geologist shall specify the monitoring well design to
the Drilling Contractor before installation, including measure and

record the length and quantity of material placed in each borehole.

4.02 Well Development Protocol

All monitoring wells will be developed or cleared of all fine grained
materials and sediments that have settled in or around the well during
installation to ensure the screen is transmitting representative portions

of the ground water. The development will be by one of two methods:
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pumping or bailing ground water from the well until it yields relatively
sediment free water,

In pumping or bailing, a decontaminated pump or bailer will beA
used following procedures outlined in the decontamination protocol.
Ground water will be pumped from the top of the water column using a
pump or bailed using a stainless steel bailer. If a pump is selected,
over pumping shall be avoided by monitoring the water level to avoid
pumping the well dry. Clean plastic will be placed on the ground to
avoid surface contamination and new polypropylene rope on the bailer
will be used for each well. Pumping or bailing will cease when pH,
conductivity, and temperature stabilize and the turbidity has been
reduced to below 50 NTU's. Termination of development prior to meet-
ing these requirements will occur only with concurrence by a represen-

tative of the NYSDEC.

4,03 Hydraulic Conductivity Tests

The tests will be performed by removing water from the monitoring
well in order to create a sufficient hydraulic gradient between the
monitoring well and aquifer. The rate of change in water levels will be
recorded and analyzed using Hvorslev's or Papadopulos' method.

If no significant drawdown can be obtained by removing water from
the monitoring well an Enviro-Labs Model DL-120-MCP pressure
transducer system will be utilized. This test will involve inserting a
teflon rod into the well in order to create a positive potential between
the well and aquifer. After the Enviro-Labs system records the re-
sponse to the positive potential, the teflon rod will be removed in order

to create a negative hydraulic potential between the well and aquifer.
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The rate of ground water recovery will then be recorded using the
Environ-Labs system. The data collected from both the positive dis-
placement (slug) and negative displacement will be analyzed using
Hvorslev's or Papadopolous' method.

Equipment which comes in contact with the ground water will be
decontaminated in accordance with the equipment decontamination proce-

dures specified in Section 4.04 of this QAPP.

4.04 Equipment Decontamination Procedures

Sediment sampling equipment and ground water sampling equipment
(i.e., bladder pump) shall be decontaminated to prevent
cross-contamination between wells and soil borings. The decontamina-
tion procedure shall be the following:

a. wash and scrub with a low phosphate detergent

b. potable/tap water rinse

C. rinse with 13 HNO

d. potable/tap water rinse

e. an acetone or methanol rinse followed by a hexane rinse

(pesticide grade)

f. deionized water rinse, and

g. air dry

Soil sampling equipment such as split-barrel samplers shall be
decontaminated with soapy water and deionized water and/or steam
cleaned between samples during the drilling and sampling of each bor-
ing.

Ground water sampling equipment such as bladder pump tubing

and/or bailers shall be rinsed with soapy water and deionized water
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prior to use. Tubing used in one well shall not be reused in another
well.

Well casing and screen shall be steam cleaned prior to installation
to ensure that any possible contaminants have been removed. The well
materials shall be placed upon clean polyethyiene sheeting to keep the
possibility of contamination to a minimum.

Drill equipment which comes in contact with the soil shall be steam
cleaned before use and between boreholes. This shall include drill
rods, augers, drill bits, and shovels including any other large piece of
equipment utilized.

Water and waste generated during the decontamination process
shall be containerized in 55 gallon drums to prevent contaminants from

reentering the sediments and ground water,
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SECTION 5 - SAMPLING PROCEDURES

The sampling procedures used by O'Brien & Gere are presented in
the following subsections. These procedures have been standardized to
allow applicability to a wide type of environmental investigations.
Sampling procedures associated with the ground water and soil at the
Jarl Extrusion site will be conducted as outlined below. Applicable
containers, preservation and holding times for each analytical method

and matrix type are summarized in Table B-2,

5.01 Ground Water Sampling Procedures

The general site-specific protocols for the Jarl Extrusions site are

presented in this section.

5.01.01 Preparation for Sampling

Preparation for sampling includes the acquisition of all neces-
sary monitoring equipment and site-specific information to perform
the required monitoring. Prior to initiating any ground water
sampling activities, a complete round of depth to water level
measurements will be measured to the nearest 0.01 ft.

Total well depths (Table B-3) necessary to calculate the
required purge volumes will be tabulated following completion of

the well installations.

5.01.02 Well Evacuation

Monitoring wells will be evacuated/purged using a bladder

pump until a minimum of three well volumes equivalent to the
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amount of water within the well is removed. The volume of water
purged from each well will be documented. Water purged from
each shallow well will be disposed of upon the surface within close
proximity (20 feet) of the point from where it was generated. The
disposed purge water will not be allowed to flow into any surface
water body or well casing. Water purged from the deep wells will
be containerized in 55 gallon drums to prevent it from entering the
surface aquifer.

Either a submersible pump, bladder pump, positive displace-
ment pump, foot valve pump, or bailer will be used to evacuate
the monitoring wells. Pump placement depth will be dependent on
well yields. High yielding wells will necessitate placement of the
pump intake at the top of the water column. Low well vyieids
require pump placement to be at the bottom of the well. Proper
pump placement will ensure complete and proper evacuation. Upon
completion of the required purge volume, the pumping system will
be removed from the well. Wells that are inaccessible with the
pump system will be hand bailed using a bottom-loading stainless

steel bailer.

5.01.03 Sample Acquisition

Prior to obtaining ground water samples for laboratory analy-
sis, all monitoring wells must be developed as described in the Well
Development Protocoi (Section 4.03). Following the well evac-
uation/purging process, a bladder pump will be used to collect
ground water samples for transfer into the proper sample contain-

ers [(Table B-2). If well yields are low at the site, the samples
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will be collected as the well recovers and provides a sufficient
volume for sample collection. Temperature, pH, and specific
conductance shall be conducted first followed by volatile organics,
semi-volatile organics, total metals, dissolved metals, phenols,
cyanide, sulfate, chloride, turbidity, and nitrates. The sampling
procedure is outlined below.

Sampling Procedures -

1. ldentify the well and record the location on the Cround
Water Sampling Field Log or in a field notebook.

2. Put on a new pair of disposable gloves.

3. Cut a slit in the center of a clean plastic sheet, and slip
it over the well creating a clean surface onto which the
sampling equipment can be positioned.

y, Clean all meters, tools, equipment, etc., before placing
on the plastic sheet.

5. Disposable shoe covers should be placed over the sam-
plers shoes to prevent potential contamination from dirty
shoes contacting the plastic sheet. Do not kick, trans-
fer, drop, or in any way let soils or other materials fall
onto this plastic sheet unless it comes from inside the
well.

6. Remove the well cap, and plug placing both on the
plastic sheet.

7. Using an electric well probe, measure the depth to the
water table and the bottom of the well. Record this
information in the Ground Water Sampling Field Log or

field notebook.
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10,

11,

12.

13.

14,

15.

Clean the well depth probe with a low phosphate deter-
gent and rinse it with deionized water after use.
Compute the volume of water in the well, and record this
volume on the Field Log or field notebook.

Attach enough polypropylene rope to a bailer to reach
the bottom of the well, and lower the bailer slowly into
the well making certain to submerge it only far enough
to fill one-half full. The purpose of this is to recover
any oil film, if one is present on the water table.

Pull the bailer out of the well keeping the polypropylene
rope on the plastic sheet. Empty the ground water from
the bailer into a glass quart container and observe its
appearance. NOTE: This sample will not undergo
laboratory analysis, and is collected to observe the
physical appearance of the ground water.

Record the physical appearance of the ground water on
the Ground Water Sampling Field Log.

Prepare the bladder pump for operation.

Lower the pump to immediately below the water level and
pump the ground water into a graduated pail. Pumping
should continue until sufficient well volumes have been
removed or the well is pumped dry. If the well is
pumped dry, aliow sufficient time for the well to recover
before proceeding with Step 16. Record this Information
on the Ground Water Sampling Field Log.

Remove the sampling bottles from their transport con-

tainers, and prepare the bottles for receiving samples.
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16.

17.

18.

19.

20.

21.

22,

Inspect all labels to ensure proper sample identification.
Sample bottles should be kept cool with their caps on
until they are ready to receive samples. Arrange the
sampling containers to allow for convenient filling.

After filling, return each sampling bottle to its proper
transport container. NOTE: While filling the sample vial
designated for volatiles, ensure that the submersible
pump intake is located at a sufficient depth below the
surface of the water to ensure air is not introduced
while filling the vials.

If the sample bottles cannot be filled quickly, keep them
cool with the caps on until they are filled. NOTE:
Samples must not be allowed to freeze.

Record the physical appearance of the ground water
observed during sampling on the Ground Water Sampling
Field Log or field notebook.

Begin the Chain of Custody Record. A separate form is
recommended for each well with the required analysis
listed individually.

Remove the pump from the well and decontaminate the
pumps and necessary tubing both internally and ex-
ternally as specified in Section 4.04 of this QAPP.
Replace the well plug, and lock the well protection
assembly before leaving the well location.

Place the gloves, towels, and plastic sheet into a plastic

bag for disposal.
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5.02 Split Spoon Soil Sampling

A minimum of one split spoon soil sample will be selected at a
depth specified by the on-site geologist. The representative sample will
be placed in a laboratory supplied one pint glass bottle with a Teflon
lined enclosure using a clean stainless steel spatula or spoon and placed
in a cooler for transport to the OBG Labs. Physical observation and
field screening with a photoionization device will be used to aid in the
selection of samples whereas the on-site geologist will describe each soil
sample including 1) Soil type, 2) color, 3) percent recovery, 4) mois-
ture content, 5) odor and 6) miscellaneous observations such as organic

content and/or the presence of waste materials.

5.03 Air Sampling

This section of the QAPP, in conjunction with the Work Plan,
provides a detailed reference to be used in the collection of air samples
at the Jarl Extrusions site. Air monitoring will be carried out in
association with ongoing field activities in order to approximate "worst

case" conditions.

Sample locations

Three locations (upwind, on-site, and downwind) will be selected
for air monitoring based upon wind direction at the time of setup.
Exact locations will be modified so as to best capture any volatile or
fugitive dust emissions from centers of site activity.

Samples will be collected over an 8-hour period. Throughout this
period, field personnel will note wind direction and speed at least once

per hour. Should a substantial and sustained change in predominant
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wind direction be observed (*90 degrees), the site air monitoring
specialist may elect to alter the position of sample locations to best

reflect upwind and downwind conditions.

Sampling media/analyses

The following methods will be employed for air sample collection

and analysis:

Sampling Holding
Analysis Media Method Time
Halogenated Charcoal NIOSH 1003 14 days
Hydrocarbons Sorbent Tubes
Aromatic Charcoal NIOSH 1501 14 days
Hydrocarbons Sorbent Tubes
Metals Filter Cassette NIOSH 7300 none

Tabie B-5 provides a listing of the volatile organic compounds
(VOCs) and metals applicable to NIOSH methods 1003, 1501 and 7300 as
well as their method detection limits.

Results will be evaluated against the published Permissible Expo-
sure Limits (PELs) under OSHA and the Threshold Limit Values (TLVs)
recommended by the ACGIH (American Conference of Governmental
Industrial Hygienists) as well as other pertinent guidelines and human
health criteria to assess the possible risk, if any, posed by detectable
levels of airborne contaminants found during the air monitoring pro-
gram. |f necessary modifications to the Health and Safety Plan will be

made based on these results.
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5.03.01 QA/QC samples

A.) Duplicate samples

In order to evaluate the precision of the sampling method,
one duplicate sample will be collected for each analytical method.
The duplicate shall be collected at an "on-site" sample location.
B.) Field/trip blanks

Field/trip blanks will be included at a rate of 1 per sample
shipment per analytical method. These samples consist of an
assembled sampling train with all appropriate filters or sorbent
tubes, opened and immediately capped in-field. The field/trip
blank serves to assess 1) the residual levels of compounds present
on the sampling media prior to sample collection, and 2) the degree
of contamination, if any, accrued by the media during sample

handling and shipment.

5.03.02 Sample Setup

Sample trains will be set up in-field immediately prior to
sampling. Sample pumps (SKC or equivalent personal sampling
pumps) will be pre-calibrated to prescribed flow rates under the
supervision of a Certified Industrial Hygienist. Pumps to be used
for hydrocarbon (charcoal tube) sampling will be calibrated to
approximately 100 cc/min. Pumps to be used for metals sampling
by method 7300 will be calibrated to a rate of approximately 3
liters (3000 cc's) per minute. Exact flow rates will be documented
on each pump.

Seals on appropriate filters or sorbent tubes will be broken
immediately prior to use and the media connected to pumps via
Tygon tubing. Sampling pumps will be programmed to operate for
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an eight hour continuous sampling period and then fastened to
support stakes with rope or wire.

The following information shall be included in the field log for
each sampling pump employed: Serial number of pump, sampling
media, flow rate, |.D. number (filter cassette) or tube lot
(sorbent tubes), time on, and site location (upwind, on-site,
downwind].

Samples shall be recovered as soon as possible after the
sampling period has completed. Exact time of sample recovery will
be noted in the field log in addition to any modifications or de-
viations from the sampling design noted during the day. Filter
cassettes will be labeled, capped and placed in labeled zip-lock
plastic bags. Sorbent tubes will be capped and placed in labelled
septum sealed vials. Information contained on the sample labels
shall include: Sample |.D., sampler initials, date, period of
sampling (minutes), flow rate (cc's/minute), and required analyt-
ical methods. All samples will be packed in coolers at 4 degrees C

for shipment to the laboratory.

5.04 Decontamination Protocols

Decontamination procedures wiil be applicable to all drilling and
sampling activities. Drilling and well construction equipment mobilized
to the site will receive an initial decontamination. Decontamination will
be conducted in accordance with the procedures outlined in Section 4.04

of the this QAPP and to the satisfaction of the supervising geologist.
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5.05 Sample Preparation and Preservation

Two rounds of ground water samples will be collected from all new
and previously install monitoring wells based on elevated (wet) and
depressed (dry) water table conditions. For each round of metals
analysis, one sample will be unfiltered and preserved to a pH less than
2 using nitric acid and the other field filtered through a 0.45 um mem-
brane (cellulose ester) filter prior to preservation to a pH less than 2.
The pH will be checked in the field.

Table B-2 lists the proper container materials, volume requirement,
and preservation needed for ground water, soil and air analyses neces-
sary for the site investigation. Samples requiring refrigeration for
preservation will be immediately transferred to coolers packed with ice
or ice packs. All samples will be shipped within 24 hours of being
collected. Proper chain-of-custody documentation will be maintained as

discussed in Section 6 of this QAPP.
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SECTION 6 - SAMPLE CUSTODY

The primary objective of sample custody procedures is to create an
accurate written record which can be used to trace the possession and
handling of all samples from the moment of their collection, through
analysis, until their final disposition. Sample custody for samples
collected during this investigation will be maintained by the Field Op-
erations Manager (FOM) or the field personnel collecting the samples.
The FOM or field personnel are responsible for documenting each sample
transfer and maintaining custody of all samples until they are delivered
to the laboratory.

Sample bottles needed for a specific sampling task will be relin-
quished by the FOM to the sampling team after the FOM has verified
the integrity of the bottles and assured that the proper bottles have
been assigned to the task to be conducted.

Sample bottles and preservatives will be supplied by OBG Labo-
ratories, Inc. A self-adhesive sample label will be affixed to each
container before sample collection. At a minimum, the sample tag will
contain:

- Client

- Job name

- Sample identification station number (place of sampling)

- Date and time collected

- Sampler's signature

- Testing required

- Preservatives added

-, Matrix Type
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- Grab or Composite

Immediately after sample collection, the sample will be placed in an
insulated cooler for delivery to the laboratory within 24 hours. O'Brien
& GCere field chain-of-custody records (Figure B-U4) completed at the
time of sample collection will accompany the samples inside the cooler for
delivery to the laboratory. The forms will include the project name,
sampling station number, and sample location. These record forms will
be sealed in a ziplock plastic bag and taped to the inside of the cooler
lid to protect them against moisture. Each cooler will contain sufficient
ice and/or ice packs to ensure that proper temperature of approximately
4°C is maintained, and will be packed in a manner to prevent damage to
sample containers. The shipping container will be secured with nylon
strapping tape and custody sealed before shipment. The custody seals
(Figure B-5) will be placed on the containers so they cannot be opened
without breaking the seal. The samples will be properly relinquished
on the field chain-of-custody record by the sampling team to the FOM.
The FOM will then, in turn, deliver the samples to Federal Express [(or
a similar courier service) for transport to OBG Laboratories. When
routine sampling is performed and the FOM is not present, custody will
be relinquished by the responsible field personnel.

Federal Express (or a similar courier service) will relinquish
samples to the OBGC Laboratories Sample Custodian. Upon receiving the
samples, the sample custodian will inspect the condition of the custody
seal and samples, compare the information on the sample label against
the field Chain-of-Custody record, assign an OBG Laboratories control

number, and log the control number into the OBG Laboratories computer
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sample inventory system. OBG Labs will maintain custody of samples as
described in the above sections.

When samples requiring preservation by either acid or base are
received at the laboratory, the pH will be measured and documented.
The Laboratory Sample Custodian will then store the sample in a secure
sample storage cooler at 4°C and maintain custody until assigned to an
analyst for analysis.

The Laboratory Sample Custodian will note any damaged sample
containers or discrepancies between the sample label and information on
the field Chain-of-Custody record when logging in the sample. This
information will be communicated to the FOM or field personnel so
proper action can be taken. The chain-of-custody form will be signed
by both the relinquishing and receiving parties each time the sample
changes hands, and the reason for transfer indicated.

A serially numbered internal chain-of-custody form will be used by
OBG Laboratories to document sample possession from the Laboratory
Sample Custodian to Analysts and final disposition. The
chain-of-custody information will be supplied with the analytical reports

for inclusion in the document control file.
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SECTION 7 - CALIBRATION PROCEDURES AND FREQUENCY

7.01 Field Equipment Calibration, References and Frequency

All field equipment used during this project will be calibrated and

operated in accordance with manufacturer's instructions. Any field

equipment used during this project that is not covered by the inves-

tigator's standard operating procedures will have a specific calibration

and operation instruction sheet prepared for it.

A.

C'

General standards may be grouped into two classifications: primary

and secondary. Primary standards include United State Pharma-

ceutical (USP), National Bureau of Standards (NBS), American

Society for Testing and Materials (ASTM) materials, and certain

designated EPA reference materials. All other standards are to be

considered secondary.

Testing

1. Primary: No testing is necessary. Do not use if there is any
physical indication of contamination or decomposition (i.e.
partially discolored, etc.).

2. Secondary: Examine when first received either by comparison
to an existing primary, or comparing known physical prop-
erties to literature values. The less stable standards will be

rechecked at appropriate intervals, usually six months to one

year.
Records
1. A records book will be maintained for each grouping of stan-

dards (i.e. pesticides, metals, etc.)

2. The record kept for each standard will include:
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a. Name and date received

b. Source
C. Code or lot number
d. Purity

e. Testing data including all raw work and calculations

f. Special storage requirements

g. Storage location

These records will be checked periodically as part of the

Laboratory Controls Review,

7.02 Laboratory Equipment

A. General

1.

Each major piece of analytical laboratory instrumentation used

on this project is documented and on file with the analytical

laboratory.

2. A form is prepared for each new purchase and old forms are
kept for litigation purposes when an instrument is replaced.

3. Equipment calibration and frequency will be performed accord-
ing to the method involved.

B. Testing

1. Each form details both preventative maintenance activities and
the required QA testing and monitoring.

2. In the event the instrument does not perform within the limits
specified on the monitoring form, the Laboratory Manager will
be notified and a decision made as to what action to take.

3. If repair is deemed necessary, an '"out of order" sign will be
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placed in the instrument until repairs are effected.
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7.03 Instrument Records

The laboratory is subdivided into several sections which are di-
rected by a section leader. The responsibility of each section leader is
to monitor daily operations and answer technical questions. Secondari-
ly, section leaders have project responsibility which includes review of
the finished product. The operators of the systems have the respon-
sibility to complete the logbooks for the section leader or program
manager review.

Additionally, a bound notebook will be kept with each instrument,
requiring calibration, to record all activities associated with a mainte-
nance, QA monitoring and repairs program. These records will be

checked during periodic equipment review,

7.04 Field Calibration

In addition to the laboratory analyses conducted during the course
of this investigation, field measurements of pH, specific conductance,
turbidity, and temperature will be taken for all surface and ground
water samples. Where necessary, a photoionization detection meter wiil
be used to measure volatile organics in air or soils.

The frequency of field calibration procedures will, at a minimum,
include the following:

- The pH, turbidity and specific conductance meters will be
calibrated at a minimum of once daily and documented in a
calibrator's field book. Calibration will be checked as neces-
sary to insure proper measurements are taken.

- pH meters will be calibrated using specific techniques accord-

ing to the manufacturer's instructions and two standard
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buffer solutions (either 4, 7, or 10) obtained from chemical
supply houses. The pH values of these buffers will be com-
pensated for temperature according to the values supplied on
the manufacturer's bottle label. The temperature (measured
as below) at which the sample pH was measured will then be
used to compensate for temperature on the meter.

- Turbidity meters will be calibrated using the techniques
outlined in the manufacturer's instruction manual and two
standards (either a 25, 50, or 75 NTU solution).

- Temperature measurements will be performed using field
thermometers (Thomas Science No. 9329A10).

- Specific conductance meters will be calibrated using a 1413.0
umho (KCIl} solution prepared by OBGC Laboratories according
to Standard Methods of the Analysis of Water and Wastewater,
16th Edition, 1985-Method 205, 3b, page 79. At temperatures
other than 25 degrees C, the temperature correction values

outlined in Table B-4 will followed.

7.05 Preventative Maintenance

Preventative maintenance procedures will be carried out on field
equipment in accordance with the procedures outlined by the manufac-
turer's equipment manuals. Maintenance activities involving field equip-
ment will be recorded in a field log book. Preventative maintenance
procedures for laboratory analytical instrumentation will be carried out
in accordance with the manufacturer's specifications and OBG Labo-

ratories standard operating procedures.
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SECTION 8 - ANALYTICAL PROCEDURES

U.S. Environmental Protection Agency Target Compound List
(TCL) parameters and CLP criteria applicable to groundwater samples
are presented in Table B-6. This table also includes analytical de-
tection limits and audit, frequency, and cantrol limits. Table B-7
identifies use of non-CLP methods applicable to ground water (nitrates,
sulfates and chlorides) as well as soils (metals analyses) and air (VOCs
and metals). Non-CLP methods were drived from the following docu-
ments: Test Methods for Evaluating Solid Waste", U.S. EPA, SW-846,
November, 1986, 3rd. edition and the "NI!OSH Manual of Analytical
Methods", U.S. DHHS, February, 1984, State contract laboratory

protocols were obtained from NYSDEC Analytical Services Protocol,

September 1989. Sampling and holding time requirements, along with an
analytical method reference can be found in Table B-2.

The analytical methods which are to be used for the analyses of
the sample media collected at the Alcan Aluminum Co. Site #828005 were
chosen to reflect process methods, those parameters identified during
previous investigations and meet the project DQO. The selected methods

are applicable to ground water and soil samples.
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SECTION 9 - DATA REPORTING, VALIDATION, AND REDUCTION

9.01 General

Data reporting and validation practices will be followed to ensure
that raw data are not altered and an audit trail is developed for those
data which require reduction. Field data, such as those generated
during field measurements, observations and field instrument cali-
brations, will be entered directly into a bound field notebook. Each
project team member will be responsible for proofing all data transfers
made, and the Field Operations Manager will frequently proof data
transfers.

OBGC Laboratories will be responsible for data reduction and pre-
liminary data validation. The Project Quality Assurance Manager will
review the laboratory data package and prepare a validation summary

for final approval by the Project Manager.

9.02 Reporting

The analytical data report for all sample matrices will include the
following information:

- Date of sampling;

- Description of samples;

- Indication of analytical method used;

- Analytical results of all samples plus trip blank, field blank
and method blank;

- Results of 5% duplicates and spike analysis

- Method detection limits and precision and accuracy statements

for parameters analyzed; .
i

A i
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copy of completed chain-of-custody;

notebook accountability record;

- copies of GC chromatograms and GC/MG spectral printouts.

As specified by the NYSDEC, CLP reporting will constitute 1003 of
the data. NYSDEC forms will be used such as Sample Preparation and
Analytical Summary forms (Attachment 3), case narratives,
non-conformance summaries, and lab chronicies. In both cases, the
data report forms wiI'I be securely bound and all pages will be sequen-
tially numbers. The original and one copy of the final report will be
provided to NYSDEC CLP reporting. Data will also be delivered on
diskette.

-Review and cross checking procedures will be per standard operat-
ing procedures of the laboratory and will ensure that the raw data and
calculation results are properly, completely, and accurately transferred

to the reporting format used by the Laboratories' CLP program.

9.03 OBG Laboratories - Data Handling and Reduction

OBG Laboratories, Inc. will be performing analyses on the en-
vironmental samples. The following data handling procedures are
employed at OBG Laboratories, Inc.

A. Gas Chromatography/Mass Spectrometry: 1) A Hewlett-Packard
Model 5987A GC/MS equipped with a Tekmar Model 400 Dynamic
Head Space concentrator and a RTE6 VM Operating System and, 2)
a 5996 HP CC/MS with a 7672A HP Auto Sampler and a RTE6 VM
Operating System are used for positive identification and quanti-

fication of volatile organics and sample extracts. Both instruments
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use an aquarius software package for data reduction. Output from
the GC/MS units is processed for presentation in three formats:

1) A real-time total multiple ion mass chromatogram.

2) A post-run investigation report containing the following:

a. Retention time

b. Response factor

c. Primary, secondary and tertiary ion with their corre-
spondings abundance

d. Quantitation ion

e. Reference library name

f. Concentration

3) A visual comparison of the subject mass spectral output to the
library compound. The post integration report contains the
following:

1) Listing of all compounds.

2) Relative retention times.

3) Relative response factor to their internal standards.
Quality Assurance/Quality Control data such as resolu-
tion and calibration standards and DFTPP spectra are
also processed and stored in the above manner.

B. Gas Chromatography: A Hewlett-Packard Model 5880A Gas
Chromatograph (GC) equipped with an Electron Capture Detector
and a 7673A H.P. Auto injection system is used for positive identi-
fication and quantification of sample extracts.

Output from the GC unit is processed for presentation in two

forms:

1) A real time chromatogram
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2) A post-run integration report containing the following:

a. Retention time

b. Response factors calculated from standards

c. Surrogate standard reservoir

d. Listing of all positively identified compounds

Quality Assurance/Quality Control data such as spikes, spike
duplicates, and calibration curves are also processed and stored in
post integration reports.

C. Trace Metals: A Varian model 575 Atomic Absorption
Spectrophotometer (AA) and Perkin-Elmer Model 3030B Atomic
Absorption Spectrophotometer with an HGA600 furnace are used for
the low level detection of metals by conventional flame and graphite
furnace techniques.

The atomic absorption spectrophotometer for inorganic pollu-
tants is calibrated using appropriate calibrating standards and
blanks. The calibrations are checked by analyzing synthetic
standards at five different concentration levels.

The results are used to generate standard curves by least
squares fit of the data via computer programs. The deviation of
the standards from the least squares fit (standard curves) and the
standard deviation of the fit are printed on the daily printout and
the data stored accordingly in appropriate computer bases. If
deviations from accepted values occur, analysis of sample and
instrumental calibrations are repeated. Standard curves are
generated regularly.

D. Spectrophotometry: Spectrophotometric instruments are initially

calibrated with commercially available standards. To verify the
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initial calibration, EPA knowns are analyzed and must be within
+10% of the true value. At a frequency of 10% a continuing cali-
bration standard is analyzed and quantitated. In the continuing
calibration standard is not within 108 the instrument is recalibrated
and the previous 10 samples are reanalyzed. The chemist docu-
ments any excursions and continuing calibration on the bench
analysis log.

OBG Labs group leaders will check and validate all data generated
by their group as specified in Attachment 1. The QAO (Quality Assur-
ance Objectives) of the laboratory will provide a signed document
verifying the validation of the data.

Upon receipt of OBG Labs Analysis Reports and associated data
packages, laboratory analyses will be validated by O'Brien & Gere's
Quality Assurance Coordinator by reviewing the laboratory quality
control data, laboratory method blanks, trip blanks, agreement between
samples and duplicates, and surrogate and spike recovery data.

The analytical data obtained during the course of the investigation
for ground water will be reported as ug/L (ppb). Laboratory data for
soil analyses will be reported as ug/kg on a dry weight basis. Analy-
ses conducted in association with the investigation will be reported
utilizing OBG Laboratories level two data package. Table B-8 lists the
deliverables that are included in the OBG Labs data package.

The validation program will incorporate a tracking and filing
syétem for documents generated during the investigation. Documents
accounted for in this aspect of the validation program will include items
such as log books, field data records, correspondences,

chain-of-custody records, analytical reports, photographs, computer
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disks, and reports. The Project Manager is responsible for maintaining
a central file in which documents are inventoried. The raw data gen-
erated during field operations will be filed to eliminate or correct errors
arising from the transfer of data.

To avoid errors in the transfer of data, copies of raw data from
the field notebooks, and the data as received from the laboratory, will
be entered into a data file and assigned an appropriate document con-
trol identification number. The data file will serve as the ultimate
archive for all information and data generated during this investigation.

The documentation of sample collection will include the use of
bound field log books in which the information on sample collection will
be entered in indelible ink. Enough information will be given to recon-
struct the sampling event, including: site name (top of each page),
sample identification, brief description of sample, date and time of
collection, sampling methodology, field measurements and observations,

and sampler's initials (bottom of each page, and dated).

9.04 Data Validation

Prior to submittal of the data to the Project Manager for his re-
view, data will be validated by O'Brien & Gere Engineers, NYSDEC
approved data validators. The Project QA/QC Officer will review the
Laboratory QA/QC report and documentation and compare the perfor-
mance to the requirements of the protocols and program objectives. A
data validation report will be generated and incorporated into the RI
report.

The requirements to be checked for the validation of volatile and

semi-volatile organics analyses data are as follows:
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1. Holding Times

2. GC/MS Tuning

3. Calibration

4, Blanks

5. Surrogate Recovery

6. Matrix Spike/Matrix Spike Duplicate

7. Field Duplicates

8. Internal Standards Performance

9. TCL Compound ldentification

10. Compound Quantitation and Reported Detection Limits

11. Tentatively ldentified Compounds

12. System Performance

13. Overall Assessment of Data for a Case

The requirements to be checked for the validation of metals and
cyanide analyses data are as follows:

1. Holding Times

2. Calibration

3. Blanks

4, ICP Interference Check Samples ("ICS")

5. Laboratory Control Sample ("LCS")

6. Duplicate Sample Analysis

7. Matrix Spike Sample Analysis

8. Furnace Atomic Absorption QC

9. ICP Serial Dilution

10. Sample Result Verification

11. Field Duplicates

12. Overall Assessment of Data for a Case
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The results of the data validation culminate in a data usability
report which flags any and all problems and makes recommendations as

to the usability of related data.
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SECTION 10 - INTERNAL QUALITY CONTROL CHECKS

10.01 Laboratory Internal Quality Control Checks

OBG Laboratories Internal Quality Control Checks will meet or
exceed analytical QC requirements set forth by U.S. EPA approved
methodologies (e.g. "Test Methods for Evaluating Solid Wastes", U.S.
EPA, SW-846, 1986, 3rd edition). These QC checks will be a continua-
tion of O'Brien & Gere's Field Internal Quality Control Checks presented
below. Quality Control and program sampling frequencies are sum-

marized in Table B-9.

10.02 Field Internal Quality Control Checks

Field Internal Quality Control Checks will be utilized during this’

investigation through the use of the following:

- Trip Blanks - These blanks consist of ultrapure, deionized
water contained in appropriate sample containers with any
preservatives required for the analysis. These blanks will be
provided by OBG Labs. They will accompany the samplers
during the sampling process and will serve as a QC check on
container cleanliness, external contamination, and the analyt-
ical method. Trip blanks will be submitted once per day per
analysis type for samples involving ground water.

- Field Equipment Rinse Blanks - These blanks will consist of
demonstrated analyte free water passed through sampling
equipment and collected in appropriate containers. These
blanks will verify decontamination of sampling equipment and

eliminate the possibility of cross-contamination. Equipment
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blanks will be collected once daily per analysis type for each
type of sampling equipment used.

- Duplicate Samples - Duplicate samples will be collected to
allow determination of analytical repeatability. One duplicate
sample in every twenty (20) ground samples collected, and
one in every twenty (20) soil or sediment samples, will be
collected and submitted for analysis.

- Matrix Spike Sample - A matrix spike sample will also be
submitted as a QC check. These will be collected at the same
frequency as stated above for the duplicate samples. These
will allow recovery rates of compounds (the spike and/or
surrogate spike compounds defined in the organic and inor-
ganic methods) to be determined for matrix effects specific to
the study site through the addition of known concentrations
of compounds into the sample (by OBG Labs at the laborato-
ry) and then performing the analysis.

Matrix spike/matrix spike duplicate sample aliquots will be acquired
for ground water by providing triple the necessary sample volume.
Matrix spike/matrix spike duplicate sample aliquots for soil analyses will
placed in a one liter sample container and split from the designated
sample location at the laboratory. The laboratory will select aliquots
that are as homogeneous with respect to on another as possible to avoid
precision problems related from sample inhomogeneity. The specific
sample location which will be used for matrix spikes and duplicates will
be chosen by the Field Operations Manager with direction from the

Quality Assurance Coordinator.
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SECTION 11 - PERFORMANCE AND SYSTEM AUDITS

11.01 On-Site Audit

An on-site system audit will be performed during major field

activities to review all field-related quality assurance activities. The

system audit will be conducted by O'Brien & Gere's Quality Assurance

Coordinator.

Specific elements of the on-site audit include the verification of:
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Completeness and accuracy of sample Chain-of-Custody forms,
including documentation of times, dates, transaction de-
scriptions, and signatures.

Completeness and accuracy of sample identification Ilabels,
including notation of time, date, location, type of sample,
person collecting sample, preservation method used, and type
of testing required.

Completeness and accuracy of field notebooks, including
documentation of times, dates, drillers names, sampling meth-
od used, sampling locations, number of samples taken, name
of person collecting samples, types of samples, results of
field measurements, soil logs, and any problems encountered
during sampling.

Adherence to health and safety guidelines outlined in the Site
Health and Safety Plan including wearing of proper protective
clothing.

Adherence to decontamination procedures outlined in Section 4
of this QAPP, including proper decontamination of pumps and

pump tubing, bailers, and soil sampling equipment.
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11.02

- Adherence to sample collection, preparation, preservation,

and storage procedures.

Laboratory Audit

7/20/

11.02.01 OBG Laboratories Internal Laboratory Audits

OBG Labs performs regular systems and performance audits.
O'Brien 8' Gere's Quality Assurance Coordinator will also conduct a
system audit of the laboratory once during the project to evaluate
whether proper quality assurance measures are being incorporated
into the sample handling and analysis. Table B-~10 lists the check-

list that will be used for the system audit.

11.02.02 O'Brien & Gere's Performance Audit of OBG Laboratories

Results of both the field and laboratory audit will be submit-
ted to O'Brien & Gere's Project Manager and Quality Assurance
Coordinator for review and incorporation into the status reports
prepared by O'Brien & Gere. If the results of the audit necessitate
further action, the Project Manager will be notified of such and

will be appraised of any action taken.
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SECTION 12 - PREVENTIVE MAINTENANCE

12.01 Laboratory Maintenance

The standard operating procedures employeed by OBG Labs include
preventive maintenance for all analytical instruments and equipment to
minimize downtime. Maintenance activities by the laboratory or profes-
sional sources are carried out in accordance with manufacturer's rec-
ommendations and specifications, and are documented by detailed entries
in appropriate log books. Spare parts are kept on-hand in inventory

and replaced as necessary by the laboratory group leaders.

12.02 Field Maintenance

O'Brien & Cere's field equipment is maintained regularly according
to the manufacturer's specifications. When damaged equipment or
equipment in need of repair is returned to the equipment warehouse, it
is appropriately flagged for the required maintenance. This process
assures only operable and maintained equipment enters the field. Rou-
tine daily maintenance procedures conducted in the field will include:

- Removal of surface dirt and debris from exposed surfaces of

the sampling equipment and measurement systems.

- Cleaning of filters in the organic vapor analyzer.

- Storage of equipment away from the elements.

- Daily inspections of sampling equipment and measurement

systems for possible problems (e.g. cracked or clogged lines
or tubing or weak batteries).

- weekly calibration of field instrumentation.
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Spare and replacement parts stored in the field to minimize down-
time include:

- Appropriate size batteries

- Locks

- Additional equipment as necessary for the field tasks.

- Extra sample coolers and packing material

- Additional supply of health and safety equipment (i.e.
respirator cartridges, boots, gloves, Tyvek type suits, etc.)

- Additional equipment as necessary for the field tasks
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SECTION 13 - SPECIFIC ROUTINE PROCEDURES USED

TO ASSESS DATA PRECISION, ACCURACY, AND COMPLETENESS

13.01 O'Brien & Gere's Data Quality Assessment

O'Brien & Gere's Quality Assurance Coordinator will review and
validate all data as they are received. These validated data will then
be incorporated into the next report to be submitted.

The data will be checked by OBG Labs prior to its release to
O'Brien & Gere Engineers. The main objective of O'Brien & Gere's
Quality Assurance Coordinator will be to insure that errors have not
been made. This will be accomplished by checking all quality assurance
precision and accuracy data and insuring that data packages are com-
plete with information such as:

- Title page

- Chain-of-custody records

- Analytical reports

- Quality control data summary

- Chromatograms

- Methodology summary

- Calibration data

Quality control summary forms will be checked to the specified
limits in the required methods. |If outliers exist, it will be determined
what corrective measures were used to locate the problem or determine
if it was sample matrix interference. The following documents will be
used in support of the data quality assessment review:

- EPA Region Il Data Validation Checklist
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- EPA 600/4~79-019, "Handbook for Analytical Quality Control in
Water and Wastewater Laboratories".

- Technical Directive Document No. HQ-8410-01, "Laboratory
Data Validation Functional Guidelines for Evaluating Organic
Analyses".

- EPA 600/479-020, "Methods for Chemical Analysis of Water
And Wastes".

- Federal Register, Friday, October 26, 1984,

- CLP - Statement of Work 7/87.

- NIOSH '"Manual of Analytical Methods", U.S. DHHS, Febru-

ary, 1984,

13.02 Field Data Quality Assessment:

To ensure that all field data are collected accurately and correctly,
specific written instructions will be issued to all personnel involved in
field data acquisition by the Project Manager. The Quality Assurance
Coordinator will then review the field books used by project personnel
to ensure that all tasks were performed as specified in the instructions.

All raw data and reduced data will be submitted by project person-
nel to the Quality Assurance Coordinator for review. The Quality
Assurance Coordinator will then submit these data to the Project Manag-
er for use after all aspects of the data have been approved, initialed,
and dated by the Quality Assurance Coordinator. Equations, calcu-
lations, data transfers, consistent units and significant figures will all

be subject to this quality assurance review,
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SECTION 14 - CORRECTIVE ACTION

Corrective action procedures that might be implemented from audit
results or upon detection of data unacceptability will be developed on a
case-by-case basis. Prior to any deviation from the agreed QA/QC
protocols specified in this work plan, DEC must be notified such that
an agreement can be reached on the corrective action. Generally, the
following actions may be taken:

1. The reason for the unacceptable data point(s) will be de-

termined as follows:
a. Precision
i. The analyst
ii. Nature of the sample
iii. Glassware contamination
b. Accuracy
i The analyst
ii. Glassware contamination

iii. Contaminated reagents

iv. Instrument problems
v. Sample interference with spiked material
2. The corrective actions to be taken may include:

- Reanalyzing samples if holding times have not been
exceeded.

- Altering field or handling procedures.

- Resampling.

- Using a different batch of sample containers.

- Recommending an audit of laboratory procedures.
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- Accepting data with know levels of uncertainty.
- Discarding data.

Problems encountered during the study affecting quality assurance
will be reported on a Corrective Action Form. The Project Manager and
the OBG Labs QA Coordinator will be responsible for initiating the
corrective actions in the field and laboratory, respectively, in a timely
manner. The Project Manager will report to the Quality Assurance
Coordinator on the corrective actions taken, the outcome of these
actions, and their effect on data produced. Corrective actions will be
discussed in the quality assurance report to management described in

Section 15,
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SECTION 15 - QUALITY ASSURANCE REPORTS TO MANAGEMENT

The Project Manager, in conjunction with the Quality Assurance

Coordinator, will submit, in the investigation reports, summaries of all

applicable quality assurance activities. These summaries will contain at

least the following types of information.
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The status and coverage of various Ilaboratory and field
quality assurance project activities

Data quality controls including assessment of: accuracy,
precision, completeness, representativeness, and comparabil-
ity.

Significant quality assurance problems discovered, corrective
actions taken, progress and improvements, plans, and rec-
ommendations for further implementation or updating of the
investigative QAPP.

Any significant irregularities noted in the field notebook
during the sampling procedure,

Results of performance and system audits, if conducted.

A discussion of the QA/QC data as it relates to the data
quality objectives of the investigation and the interpretation

of the results of the field investigation.
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TABLE B-1

DEFINITIONS OF DATA QUALITY PARAMETERS

Precision - a measure of the reproducibility of
measurements under a given set of conditions.

Accuracy - a measure of the bias that exists in a
measurement system.

Representativeness - the degree to which sample data
accurately and precisely represent selected
characteristics.

Completeness - a measure of the amount of the valid
data obtained from the measurement system compared to
the amount that is required.

Comparability - a measure of confidence with which
data set can be compared to another.



TABLE

B - 2 SAMPLE CONTAINER REQUIREMENTS

PRESERVATION AND HOLDING TIMES

Sample Sample Sample Holding Container
Fraction Matrix Preservation Time
(Method)
Inorganics Soil Cool, 4°C 6 months (CLP metals) (1) 8 oz wide-mouth
(CLP, Non-CLP") 24 hours (Cr+6) glass jar w/ teflon
14 Days (cyanide) lined lid.
28 Days (others)
Volatile Organics Soil Cool, 4°C 10 days (2) 40 ml vials w/
(CLP) Teflon lined caps.
Inorganics Water Cool, 4°C As for soils (1) 1000 ml plastic
(CLP, Non-CLP") (HNO, to pH bottles w/teflon

<2), (NaOH to
pH>12 Cyanide)

liners.

Volatile Organics Water Cool, 4°C 10 days (2) 1 liter amber
(CLP) (HCL to pH glass w/ teflon
<2) lined cap.
Semi-Volatile Water Cool, 4°C 5 days to extraction (4) 1 liter glass bottles
Organics/PCBs (CLP) with poly cap.
Inorganics Air Cool, 4°C 6 months 0.2 micron particulate
(7300) filter.
Volatile Organics Air Cool, 4°C 10 days charcoal tube: seal
(1003,1051) and store in friction
top can with 2 inches
of GAC beneath retaining
screen.
Trip blank Water Cool, 4°C 10 days 40 ml glass vials
(CLP-Volatiles) w/teflon liners.
Reinsate blanks Water Cool, 4°C 10 days metals: 1000ml plastic
(CLP) (HNO3 to pH bottles w/teflon liners
<2 for metals) VOA: 40ml glass vials.
EPTox (1310) Water Cool, 4°C 6 months 1000 ml plastic bottles
w/ teflon lined caps.
1. Non-CLP Methods: 7196
212.3
9065
340.2
375.3
325.2
335.1
Sources: Test Methods for Evaluating Solid Waste, U.S. EPA, SW-846,

November, 1986, 3rd edition.

NIOSH Manual of Analytical Methods, U.S. DHHS, February, 1984.



TABLE B-3

JARL EXTRUSIONS SITE

Total=*
WELL No. _ Depth (feet)

MwWw-1
Mw-2
Mw-3
MW-4
MW-5
MW-6
MW-7
Mw-8
Mw-9
MW-10

*All wells are 2" diameter
Monitoring wells 1 through 5 are existing wells



TABLE B-4

CONDUCTIVITY TEMPERATURE CORRECTIONS
FOR 1,413 UMHOS/CM CONDUCTIVITY STANDARD

o

Temperature, C umhos/cm
4 914.0
5 932.7
6 951.7
7 971.1
8 991.0
9 1,011.9

10 1,031.8
11 1,052.9
12 1,074.3
13 1,096.3
14 1,118.7
15 1,141.5
16 1,167.5
17 1,193.6
18 1,219.9
19 1,246.4
20 1,273.0
21 1,299.7
22 1,326.6
23 1,353.6
24 1,380.8
25 1,408.1
26 1,436.5
27 1,463.2
28 1,490.9
29 1,518.7

30 1,546.7



Method 1003
Halogenated

Volatile Compounds

Benzyl chloride

Bromoform

Carbon tetrachloride
Chlorobenzene
Chlorobromomethane
Chloroform
1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
hexachloroethane
trans-1,3-Dichloropropylen
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane

Elements
Method 7300

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel

TABLE B-5

Detection Limits for
NIOSH Methods 1003, 1501, and 7300

Air
(mg/sample)

e 0.0

Air
ug/sample

10.0

0.1
0.5
0.5
10.0
0.5
0.5

Method 1501
Aromatic Volatile
organics

Benzene
p-tert-butyltoluene
Cumene

Ethyl Benzene
methylstyrene
Styrene
Vinyltoluene

Xylene

Elements
Method 7300

Selenium
Silver
Sodium
Thallium
2inc

Air
mg/sample

Air
ug/liter



TABLE B-6
ANALYTICAL METHOOS AND DATA QUALITY REQUIREMENTS
CLP TCL VOLATILES - MATRIX: AQUEOUS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + AUDIT FREQUENCY CONTROL LIMITS METHOOD
Kg/L
chloromethane 10 SEE BELOW** SEE BELOW™ SEE BELOW*™ SEE BELOW++
bromomethane 10 L] L] " L]
vinyl chloride 10 " L » "
chloroethane 10 " " " "
methylene chloride 5 " " - "
acetone 10 " " - "
carbon disulfide 5 " " " "
1,1-dichloroethene s " " " "
1,1-dichloroethane 5 L] . » "
1,2-dichloroethene 5 " . . "
chloroform - - » " » "
1,2-dichloroethane S " " " "
2-butanone 10 " " " "
1,1,1-trichloroethane S " " " »
carbon tetrachloride 5 " » " »
vinyl acetate 10 " " " »
bromodichloromethane 5 " " " "
1,2-dichloropropane s " " " "
c-1,3-dichloropropene -1 " " " "
trichloroethene s " " » "
dibromochloromethane - " " " "
1,1,2-trichloroethane S » " " "
benzene -1 " " " "
t-1,3-dichloropropene S " " " "
bromoform s " " " "
4-methyl-2-pentanone 10 w - " "
2-hexanone 10 " » " "
tetrachloroethene 1 " " " "
toluens 5 “ " " »
1,1,2,2-tetrachloroethane S " " » "
chlorobenzene s " " " -
ethyl benzene s " " " "
styr“ 5 [] »n L "
xylenes (total) 5 » " " »

+ Specific quantitation limits are highly matrix deper\denf. The quantitation Limits listed
here are provided for guidance and may not always be achievable.

* U.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media

Multi-concentration. 10/86. Revised: 1/87, 2/87, 7/87, 2/83. 1FB-w802035 D1, IFB
IFB W802081 D1. ’ ’ ’ ' w802036 D1,

**Frequency tables are on the following page.
++Refer to Table B6 for U.S. EPA method numbers.

1 March 90



AUDIT
sSurrogate Spike

MS/MSD

Calibration
Continuing

Method Blank

Replicate

NS Tuning

Calibration

Verification

1 March 90

TABLE B-6 Continued
ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS

CLP_TCL VOLATILES - MATRIX: AQUEOUS

FREQUENCY
All samples and blank (includ-
ing MS/MSD).

1 per case or 1 in 20 of
similar concentration/matrix.

Each 12 hours

1 in 20, provided by sampling
cres

1 in 20, provided by sampling
crew

Every 12 hours.

Once

CONTROL LIMITS )
Recovery limits within those of Table 4.2, Exhibit E

Recovery Limits within those of Table 5.2, Exhibit £

Minimum RF 0.300; must be less than 25X difference for any
check compound. Table 2.2, also E-15 to E-17, Sections
2.6 - 2.7.

Less than 5 times CRQL for methylene chloride, acetone,
toluene, and 2-butanone

Less than CRQL for all other TCL compounds

$20% PRE waters

BFB key ions and abundance criteria must be met for
all 9 ions. Table 1.1, Exhibit E

five concentrations - linear range volatiles 20 -
200 mg/L. See Part 2, E-12 to E-15, Sections 2 - 2.5.



TABLE B-6 Continued
ANALYTICAL METHODS AND DATA QUALITY REGUIREMENTS
CLP TCL VOLATILES - MATRIX: SOLIDS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + ADIT FREQUENCY  CONTROL LIMITS METHOD

#o/kg
chloromethane 10
bromomethane 10
vinyl chloride 10
chloroethane 10
methylene chloride
acetone
carbon disulfide
1,1-dichloroethene
1,1-dichloroethane
1,2-dichloroethene
chloroform
1,2-dichloroethane
2-butanone 1
1,1,1-trichlorcethane
carbon tetrachloride
vinyl acetate 1
bromodichloromethane
1,2-dichloropropane
c+1,3-dichloropropene
trichloroethene
dibromochloromethane
1,1,2-trichloroethane
benzene
t-1,3-dichloropropene
bromoform
4-mathyl-2-pentancne
2-hexanone
tetrachloroethene
toluene .
1,1,2.2-tetrachloroethane
chlorobenzene
ethyl benzene
styrene
xylenes (total)

SEE BELOW*™* SEE BELOW™ SEE BELOW** SEE BELOW++
]

-
\mown

- b
(VRS RV RV RV NV RV.N-N-RURV RV NV RV.EV RV RV.EV F-RV IV F-JVEV RV RV RV ]

+ Specific quantitation limits are highly matrix dependent. The quantitation limits listed
here are provided for guidance and may not always be achievable.

Medium Soil/Sediment Contract Required Quantitation Limits (CRAL) for Volatile

Compounds are 125 times the individual Low Soil/Sediment CRQL. Quantitation limits listed
for soil/sediment are based on wet weight. The quantitation limits calculated by the
laboratorz for soil/sediment, calculated on dry weight basis as required by the contract,
will ba higher.

* U.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media
Multi-concentration. 10/86. Revised: 1/87, 2/87, 7/87, 2/88. I1FB-W802035 D1, IFB W802036 D1,
1FB W802081 Dt.

**frequency table is on the following page.

++Refer to Table B6 for U.S. EPA method numbers.

1 March 90



AUDIT
Surrogate Spike

MS/MSD

Calibration
Continuing

Method 8lank

Replicate

NS Tuning

Calibration
Verification

1 March 90

TABLE B-6 Continued

ANALYTICAL METHOOS AND DATA QUALITY REQUIREMENTS
CLP TCL VOLATILES - MATRIX: SOLIDS

FREQUENCY
All samples and blank (includ-
ing MS/MSD).

1 per case or 1 in 20 of
similar concentration/matrix.

Each 12 hours

1 in 20, provided by sampling
crew

1 in 20, provided by sampling
crew

Every 12 hours.

Once

CONTROL LIMITS .
Recovery limits within those of Table 4.2, Exhibit €

Recovery limits within those of Table 5.2, Exhibit E

Minimum RF 0.300; must be l(ess than 25% difference for any
check compound. Table 2.2, also E-15 to E-17, Sections
2-6 - 2.7.

Less than 5 times CRQL for methylene chloride, acetone,
toluene, and 2-butanone

Less than CRQL for all other TCL compounds

+50% PRE soils

BF8 key ions and abundance criteria must be met for
all 9 ions. Table 1.1, Exhibit E

Five concentrations - linear range volatiles 20 -
200 mg/L. See Part 2, E-12 to E-15, Sections 2 - 2.5.



TABLE B-6 Continued

ANALYTICAL ME{HODS AND DATA QUALITY REQUIREMENTS
CLP YCL SEMI-VOLATILES - MATRIX: AQUEQUS

QUANTITATION
CHEMICAL COMPOUND® LIMIT + ADIT FREQUENCY  CONTROL LIMITS METHOD
phenol W € BELOW SEE BELOW
SEE BEL B SEE BE

bis¢2-chloroethyl) ether 10 - " » LS EELUU++
2-chlorophenol 10 " . . n
1,3-dichlorobenzene 10 » " - "
1,4-dichlorobenzene 10 " . n .
benzyl alcohol 10 . " . .
1,2-dichlorobenzene 10 " . " *
2-methylphenol 10 " " » .
bis(2-chloroisopropyl) ether 10 " " " "
4-methylphenol 10 " " . .
N-nitroso-di-n-propylamine 10 " - " -
hexachloroethane 10 " - - .
ni trobenzene 10 " . - .
isophorone 10 " " " .
2-ni trophenol 10 » " " "
2,4-dimethylphenol 10 " " " *
benzoic acid 50 " . . -
bis(2-chlorcethoxy)methane 10 " . " .
2,4~dichlorephenol 10 . . " "
1,2,4-trichlorobenzene 10 " " " .
naphthalene 10 " . " -
4-chloroaniline 10 " » n .
hexachlorocbutadiene 10 " " " "
4-chioro-3-methylphenol 10 " " " n
2-mathylnaphtalene 10 " . - "
hexachlorocyclopentadiene 10 " » " "
2,4,6-trichlorophenol 10 " " . .
2,4,5~trichlorephenol 50 " . - .
2-chlorcnaphthalene 10 " " " .
2-nitroaniline 50 " " " "
dimethyl phthalate 10 w - " “
acenaphthylene 10 " . “ "
2,6-dinitrotoluene 10 » " " "
3-nitroaniline 50 " n " .
acenaphthene 10 " " » »
2,4-dinitrophenol 50 " . " .
4-nitrophenol 50 " . " “
dibenzofuran 10 " i “ “
2,4-dinitrotoluene 10 " " " "
diethyl phthalate 10 " . " .
4-chlorophenyl phenyl ether 10 - - " “
fluorene 10 . n - .
4-nitroaniline 50 " " “ .
4,6~dinitro-2-methylphenal 50 " " " u
N-nitrosodiphenylamine 10 » . " .
4-bromoghenyl phenyl ether 10 . . b .
hexachlorobenzene 10 " . v .
pentachlorophenol 50 " - . .
phenanthrene 10 " " “ "
snthracene 10 " " " .
di -n-butylphthalate 10 " " v "
fluoranthene 10 » . " "
pyrene 10 ™ » “ »

1 March 90



TABLE B-6 Continued

ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
GLP TCL SEMI-VOLATILES - MATRIX: AQUEOUS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + AUDIT FREQUENCY CONTROL LIMITS METHOD
butyl benzyl phthalate 10 SEE BELOM SEE BELOW SEE BELOW SEE BELOW++
3,3'-dichlorobenzidine 20 " " " "
benzo(a)anthracene 10 » - - »
chrysene 10 . . . .
bis(2-ethylhexyl)phthalate 10 . . " .
di-n-octyl phthalate 10 » » " "
benzo(b)fluoranthene 10 . . . *
benzo(k) f luoranthene 10 " " L] "
benzo(a)pyrene 10 . " . "
indeno(1,2,3-c,d)pyrene 10 . . " "
dibenzo(a,h)anthracene 10 . " " .
benzo(g,h, i)perylene 10 L] - . .

+ Specific quantitation Limits are highly matrix dependent. The quantitation Limits listed
here are provided for guidance and may not always be achievable.

* U.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media
Multi-concentration. 10/86. Revised: 1/87, 2/87, 7/87, 2/88. IFB w802035 D1, 1FB W802036 D1,
1FB 802081 D1,

WAB7-K238.

+Refer to Table B& for U.S. EPA method numbers.

ADIT
Surrogate Spike

MS/NMSD

Calibration
Continuing

Method
Blank

MS Tuning

Calibration
Verification

1 March 90

FRECUENCY
All samples and blank (includ-
ing NS/MSD).

1 per case or 1 in 20 of
similar concentration/matrix.

Each 12 hours

1 per extraction group

Each 12 hours.

Once

CONTROL LINMITS
Recovery limits within those of Table 4.2, Exhibit E

Recovery limits within those of Table 5.2, Exhibit E

Minimum RF 0.05; must be less than 25% difference for any

check compound. Table 2.3, also #-32 to E-35, Sections
2.6 - 2.7

Less than 5 times CRAL of the phthalate esters.
Less than CROL for all other TCL compounds.

DFTPP key ions & abundance criteria must be met for all 13 ions
Tsble 1.2, Exhibit E.

Five concentrations - linear range 20 - 140 ng.

Four concentrations - nine compounds (See Section 2.1.1.)
S0 - 160 ng/L.

See Part 2, E-30 to E-32, Sections 2 - 2.5.




TABLE B-6_Continued
ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
CLP TCL SEMI-VOLATILES - MATRIX: SOLIDS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + ADIT FREQUENCY  CONTROL LIMITS METHOD
ng/kg*™
phenol 330 SEE BELOW SEE BELOW SEE BELOW SEE BELOW++
bis(2-chloroethyl) ether 330 " " " "
2-chlorophenal 330 " L L "
1,3-dichlorobenzene 330 " » " "
1,4-dichlorcbenzene 330 " " " "
benzyl alcohol 330 - L L "
1,2-dichlorobenzene 330 " " " "
2-mathyiphenol 330 " L " "
bis(2-chloroisopropyl)ether 330 " " " "
4-mathylphenol 330 " " " -
N-nitroso-di-n-propylamine 330 ] " » "
hexachloroethane 330 " . . .
ni trobenzene 330 " " . "
{sophorone 3130 " L " "
2-ni trophenol 330 " " " "
2,4-dimethylphencol 330 " " " "
benzoic acid 600 " " " "
bis(2-chloroethoxy)methane 330 " " . "
2,4=dichlorophencl 330 " " " "
1,2,4-trichlorcbenzene 330 " . " "
naphthalene 330 » o » »
4-chloroaniline 330 " " " "
hexachlorcbutadiene 330 " " " "
4-chloro-3-methylphencl 330 " " . "
2-methylnaphtalene 330 " " " "
hexachlorocyclopentadiene 330 " " . .
2,4,6-trichlorophencl 330 » " " "
2,4,5-trichlorophenct 600 " " " "
2-chloronaphthalene 330 " " " "
2-nitroaniline 600 " " " "
dimethyl phthalate 330 " » " "
acenaphthylene 330 " " " "
2,6-dinitrotoluene 330 " " “ "
3-nitroaniline 600 u " " “
acensphthene 330 " " " "
2,4-dinitrophenal 600 " . " "
4-ni trophenol 600 " " " .
dibenzofuran 330 " " " "
2,4-dinitrotoluene 330 u " " "
diethyl phthalate 330 " . " "
4-chlorophenyl phenyl ether 330 " " * "
fluorene 330 " . " "
4-nitroaniline 600 " " " "
4,6-dinitro-2-methyiphenol 600 " . " "
N-nitrosodiphenylamine 330 . " " "
4-bromophenyl phenyl ether 330 - " " "
hexachlorobenzene 330 " » " »
pentachlorophenol 600 L " " "
phenanthrene 330 " " " »
anthracene 330 " " " "
di -n-butyiphthalate 330 " " " "
fluoranthene 330 " " " "
pyrene 330 [ [] [ "

1 March 90



TABLE B-6 Continued
ANALYTICAL METHODS AND UATA QUALITY REGUIREMENTS
CLP TCL SEMI-VOLATILES - MATRIX: SOLIDS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + AUDIT FREGUENCY  CONTROL LIMITS METHQD
butyl benzyl phthaiate 330 SEE BELOW SEE BELOW SEE BELOW SEE BELOW++
3,3t-dichlorobenzidine 660 " " " "
benzo(a)anthracene 330 » " " -
chrysene 330 » " " -
bis(2-ethylhexyl)phthalate 330 » » " -
di-n-octyl phthalate 330 " " " "
benzo(b)fluoranthene 330 " » " »
benzo(k) fluoranthene 330 » » " »
benzo(a)pyrene 330 " » " »
indenco(1,2,3-c,d)pyrene 330 » » " »
dibenzo(a,h)anthracene 330 » » " "
benzo(g,h, i)perylene 330 » " " "

+ Specific quantitation Limits are highly matrix dependent. The quantitation Limits listed
here are provided for guidance and may not always be achievable.

* U.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media
Multi-concentration. 10/86. Revised: 1/87, 2/87, 7/87, 2/88. 1FB W812135D1, W802036D1,
1FB W802036 D1.

**Medium Soil/Sediment Contract required Quantitation Limits (CRQL) for Semi-volatile
Compounds are 60 times the individual Low Soil/Sediment CRAL.

Quantitation limits listed for soil/sediment are based on wet weight. The gquantitation
limits calculated by the laboratory for soil/sediment, calculated on dry weight basis as
required by the contract, will be higher.

++Refer to Table B6 for U.S. EPA method numbers.

AUDIT
Surrogate Spike

MS/MSD

Calibration
Continuing

Method
Blank

MS Tuning

Calibration
Verification

1 March 90

FREQUENCY
All samples and blank (includ-
ing MS/MSD).

1 per case or 1 in 20 of
similar concentration/matrix.

Each 12 hours

1 per extraction group

Each 12 hours.

Once

CONTROL LIMITS i
Recovery lLimits within those of Table 4.2, Exhibit E

Recovery limits within those of Table 5.2, Exhibit E

Minimum RF 0.0S; must be less than 25% difference for any
check cu;’pot.nd. Table 2.3, also #-32 to E-35, Sections
2.6 - 2.

Less than 5 times CRQL of the phthalate esters.
Less than CRQL for all other TCL compounds.

DFTPP key ions & abundance criteria must be met for all 13 ions
Table 1.2, Exhibit E.

Five concentrations - linear range 20 - 160 ng.

Four concentrations - nine compounds (See Section 2.1.1.)
S0 - 160 ng/L.

See Part 2, E-30 to E-32, Sections 2 - 2.5.



TABLE B-6 Continued
ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
CLP METALS - MATRIX: AQUEOUS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + AUDIT FREQUENCY CONTROL LIMITS METHOD
#g/L
aluminum 200 SEE BELOW SEE BELOW SEE BELOW SEE BELOW++
sntimony 60 " . . .
arsenic 10 " " . "
barium 200 . " . "
beryllium S b . . .
cadmiun 5 " " . "
calcium 5000 " . - . .
chromium 10 " - . "
cobalt 50 L " . "
copper ] " " . "
fron 100 " . . .
lead 3 " » " »
magnesium 5000 " . . "
manganese 15 " " " "
mercury 0.2 » . " "
nickel 40 » bl " .
potassium 5000 " » " -
selenium 5 " " " "
sflver 10 " " . .
sodium 5000 " " . o
thallium 10 " " " .
vanadium 50 " " . .
zinc 20 " " . "
cyanide 10 " " " "

* U.S.EPA Contract Laboratory Program Statement of Work For Inorganics Analysis Multi-media
Multi-concentration. SOW NO. 788. DP0020SR1, D900206R1, DPO0207R1.

+ Subject to the Restrictions specified in the first page of Part G, Section IV of Exhibit
D (Alternate Methods - Catastrophic Failure) any analytical method specified in SOW Exhibit
D may be utilized as long as the documented instrument or method detection limits meet the
Contract Required Detection Limit (CROL) requirements. Higher detection limits may only be
used in the following circumstances:

If the sample concentration exceeds 5 times the detection limit of the instrument or
method in use, the value may be reported even though the instrument or method detection
limit may not equal the Contract Required Detection Limit. This is illustrated in the
example below:

For lead:

Method in use = ICP

Instrument Detection Limit (IDL) = 40
Sample concentration = 220

Contract Required Detection Limit (CRDL) = S

The value of 220 may be reported even though instrument detection limit is greater than
CRDL. The instrument or method detection limit must be documented as described in Exhibit E.

The CRDL are the instrument detectjon limits obtained in pure water that must be met using
the procedure in Exhibit E. The detection limits for samples may be considerably higher
depending on the sample matrix.

++Refer to Table B6 for U.S. EPA method numbers.

1 March 90



TABLE B-6 Continued

ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
CLP METALS - MATRIX: AQUEOUS

AUDIT FREQUENCY CONTROL LIMITS

Calibration Calibrated daily and each time |Within £10% of true value for all except tin and mercury
Verification instrument is set up; verify at|(:20% of true value).

at a frequency of 10X or every
2 hr, whichever is greater.

Calibration puring calibration at a fre- No more than CRDL.

Blank quency of 10% during run and
at end of run,

Preparation 1 per batch of samples digested|No more than CRDL.
8lank or 1 in 20 whichever is greater

Spiked Sample |1 per group of similar concen- |Within $25X recovery unless SSR exceeds SR by a factor
Analysis tration and matrix, 1 per case |of 4 or more

of samples, or 1 in 20, which-
ever is greater,

Duplicate Same as spiked sample analysis.|:20% RPD for values 5X CROL or more :CROL for samples
Sample Analysis less than 5X CRDL

Lab Control 1 for each procedure for each |Within 80-120% recovery

Sample case of samples received; 1 in

(aqueous) 20 or 1 per batch digested,

whichever is greater.

Dissolved Metals: Those constituents (metals) which will pass through a 0.454 membrane filter.

Field Filtration Protocol; .

An aliquot of sample will be passed through a 0.454 membrane filter by one of the following methods:
1) Plastic syringe equipped with a filter holder (Swinnex Filter Holder).

2) Hand vacuum pump and a 500 ml side arm, glass filtration flask.
3) Bench top (electric) filtration system.

sStandards and samples will be matrix-matched to the concentration of the mineral acid.
sCalibration curves, continuing calibration and corrective measures records will be documented.

«One medium range internal synthetic standard will be analyzed to verify calibration and will be
within £10X of true value

sfurnace work will require duplicate analysis of each sample to verify recovery of spiked material. If

recoveries are within :10%, methods of addition will not be required. If outside this criterion, methods of
standard addition will be required.

sFor chromium analysis, a nitrous oxide flame will be used.

1 March 90



TABLE B-6 Continued

ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
CLP METALS - MATRIX: SOLIDS

QUANTITATION
CHEMICAL COMPOUND* LIMIT + AUDIT FREQUENCY CONTROL LIMITS METHOOD
mg/kg
aluninum 40. SEE BELOW SEE BELOW SEE BELOW SEE BELOW++
antimony 12. " u " "
arsenic 2. L] " - "
barium 40. " . " "
beryllium 1.0 L] " " .
cadmiun 1. L] ] . "
calcium 1000. " - » "
chromium 2. " . » "
cobalt 10. " L] . n
copper 5. " " » »
iron 20. " o . o
lead 0.6 " " " "
magnesium 1000. " " " "
manganese 3. " ) ] "
mercury 0.1 " " ” “
nickel 8. “ L “ "
potassium 1000. ] " " "
selenium 1. n » " "
silver 2. " ) " "
sodium 1000. . " " “
thallium 2. " " " "
vanadium 10. " " " u
zinc 4. “ " " “
cyanide 1. “ " " "

* U.S.EPA Contract Laboratory Program Statement of Work For Inorganics Analysis Multi-media
Multi-concentration. SOW NO. 788. D900205R1, D900206R1, DP00207RZ.

w*Subject to the .Restrictions specified in the first page of Part G, Section IV of Exhibit D
(Alternate Methods - Catastrophic Failure) any analytical method specified in SOW Exhibit D
may be utilized as long as the documented instrument or method detection Limits meet the
Contract Required Detection Limit (CROL) requirements. Higher detection Limits may only be
used in the following circumstances:

If the sample concentration exceeds 5 times the detection Limit of the instrument or
method in use, the value may be reported even though the instrument or method detection
limit may not equal the Contract Required Detection Limit. This is illustrated in the
example below:

For lead:

Method in use = ICP

Instrument Detection Limit (IDL) = 40
Sample concentration = 220

Contract Required Detection Limit (CRDL) = 5

The value of 220 may be reported even though instrument detection limit is greater than
CROL. The instrument or method detection limit must be documented as described in Exhibit E.

The CROL are the instrument detection limits obtained in pure water that must be met using
the procedure in Exhibit E. The detection limits for samples may be considerably higher
depending on the sample matrix.

++Refer to Table 86 for U.S. EPA method numbers.
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AUDIT
Calibration
VYerification

Calibration
Blank

Preparation
Blank

spiked Sample
Analysis

Duplicate
Sample Analysis

Lab Control

Sample
(goils)

TABLE B-6 Continued
ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS

GLP_METALS -

FREQUENCY
Calibrated daily and each time

at a frequency of 10X or every
2 hr, whichever is greater.

During calibration at a fre-
quency of 10X during run and
at end of run.

1 per group of similar concen-
tration and matrix, 1 per casge
of samples, or 1 in 20, which-
ever is greater.

Same as spiked sample analysis.
Once a month for each of the

procedures (applied) to solid
sample analysis.

instrument is set up; verify at

1 per batch of samples digested
or 1 in 20 whichever is greater

MATRIX: SOLIDS

CONTROL LIMITS

Within £10X of true value for all except tin and mercury
(£20% of true value).

No more than CRDL.

No more than CRDL.

Within $25% recovery unless SSR exceeds SR by a factor
of 4 or more

$¢20% RPD for values 5X CRDL or more £CROL for samples
Less than 5X CROL

Within recovery of :35% or within established control
Limits

sStandards and samples will be matrix-matched to the concentration of the mineral acid.

«Calibration curves, continuing calibration and corrective measures records will be documented.

»One medium range internal synthetic standard will be analyzed to verify calibration and will be

within £10X of

true value

eFurnace work will require duplicate analysis of each sample to verify recovery of spiked material. If

recoveries are within £10%, methods of addition will not be required. If cutside this critericn, methods of

standard addition will be required.

1 March 90




TABLE B-6 Continued

ANALYTICAL METHODS AND DATA wJALITY REQUIREMENTS
CLP TCL_PCBs - MATRIX: AQUEOUS

QUANTITATION
CHEMICAL COMPOUND METHOD LIMIT AUDIT FREQUENCY CONTROL LIMITS
(CLP) ppb+ SEE BELOW SEE BELOW SEE BELOW SEE BELOW++
Aroclor 1016 MA 87-k* 0.5 " . " "
Aroclor 1221 WA 87-x* 0.5 " " " L
Aroclor 1232 WA 87-k* 0.5 . " " »
Aroclor 1242 WA 87-k* 0.5 " " " "
Aroclor 1248 WA 87-K* 0.5 " " " "
Aroclor 1254 WA 87-k* 1.0 » " » »
Aroclor 1260 WA 87-k* 1.0 " " . "

+ Specific quantitation limits are highly matrix dependent. The quantitation limits listed here
are provided for guidance and may not aluays be achievable.

* y.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media

Multi-concentration. 10/85. Revised: 1/87, 2/87, 7/87. 1FB-WA-87K235, 1FB WA-87K237,
1FB WA-87K238.

++Refer to Table B6 for U.S. EPA method number.

AUDIT
Retention
Time Windouws

Evaluation
Mixtures
A,B, & C

Colum
Breakthrough

Standard Mix

Confirmation
Analysis
Reagent Blank

Surrogate Spike

MS/MSD

1 March 90

FREQUENCY
Once per 24 hours

Once per 72 hours.

Once per 72 hours.

Once per 72 hours then inter-
mittently throughout analysis

Once per 72 hours.
1 per case or 5% of sample
shipment,

All samples and blank (includ-
ing MS/MSD).

1 per case or 1 in 20 of

CONTROL LIMITS

4,41-DDT must have retention time greater than or equal to 12
minutes on packed colum, less than 2% shift on packed and .3%
for capillary column.

% RSD for aldrin, endrin, and heptachlor epoxide must be
less than or equal to 10X%.

Must not exceed 20% - if greater remedial action is required.

Calculated factors must not exceed 15X difference for the quan-
titation run nor 20X difference for confirmation run during 12-
hr period. Deviation greater than or equal to 15% requires
reanalysis.

Separation should be greater than or equal to 25% resolution
between peaks.

Less than 5x CROL for solvents, less than CROL for al! others.

Recovery limits within those of Table 4.2, Exhibit E
WA 87-J001 €10/88).

Must fall within limits of Table 5.2, Exhibit E

similar concentration/matrix.

WA 87-J001 (10/86).



TABLE B-6 Continued
ANALYTICAL METHODS AND DATA QUALITY REQUIREMENTS
CLP TCL PCBs+ - MATRIX: SOLIDS

QUANTITATION
CHEMICAL COMPOUND METHOD LIMIT AUDIT FREQUENCY CONTROL LIMITS
(cLP) ppb** SEE BELOW SEE BELOW SEE BELOW SEE BELOW++

Aroclor 1016 WA 87-x*  80. . . . “
Aroclor 1221 WA 87-x* 80.0 . . " "
Aroclor 1232 WA 87-x* 80.0 . . . "
Aroclor 1242 WA 87-k* 80.0 " . . "
Aroclor 1248 WA 87-x* 80.0 . n . u
Aroclor 1254 WA 87-x* 160.0 . . " .
Aroclor 1260 WA 87-k* 160.0 " . " u

+ Specific quantitation Limits are highly matrix dependent. The quantitation limits listed here
are provided for guidance and may not always be achievable.

++See next page.

* U.S.EPA Contract Laboratory Program Statement of Work For Organics Analysis Multi-media
Multi-concentration. 10/86. Revised: 1/87, 2/87, 7/87. 1FB-WA-87K236, 1FB WA-87X237,
IFB WA-37K238.

**Medium Soil/Sediment Contract Required Quantitation Limits (CRAL) for Pesticide/PCB TCL
compounds are 15 times the individual Low Soil/Sediment CRAL.
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required
by the contract, will be higher.

++Refer to Table B6 for U.S. EPA method number.

AUOIT FREQUEXCY CONTROL LIMITS

Retention Once per 24 hours 4,4'-DDT must have retention time greater than or equal to 12

Time Windows minutes on packed colum, less than 2% shift on packed and .3%

) for capillary colum.

Evaluation Once per 72 hours. % RSD for aldrin, endrin, and heptachlor epoxide must be

Mixtures Lless than or equal to 10X,

A8, &C

Colum Initially after approx. 18 hr |Must not exceed 20X - if greater remedial action is required.

Breakdown and every 10 samples thereafter .

Standard Mix Initially, then alternate Calculated factors must not exceed 15% difference for the quan-
standard mixes A and B every titation run nor 20X difference for confirmation run during 12-
10 samples. hr period. Deviation greater than or equal to 15% requires

reanalysis.

Confirmation |After every positive result on |Separation should be greater than or equal to 25X% resolution

Analysis initial colum between peaks.

Reagent Blank |1 per case or 5% of sample Less than 5x CRDL for solvents, less than CROL for all others.
shipment.

Surrogate Spike|All samples and blank (includ- |Recovery Limits within those of Table 4.2, Exhibit E
ing MS/NSD). WA 87-J001 (10/86).

MS/MSD 1 per case or 1 in 20 of Must fall within limits of Table 5.2, Exhibit E

similar concentration/matrix. (WA 87-J4001 (10/86).
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AUIT

TABLE B-6 Continued

Controt_Limits
Cysnide: Water Matrix
U.S. EPA Methods 335.2

FREQUENCY

CONTROL LIMIT

Calibration

Reagent Blank

Matrix spike
Analysis

Duplicate Sample
Analysis

Reference Sample

Detection Limit

Five point curve analyzed
monthly, continuing
calibration analyzed every
tenth sample.

1 in 10 or with every batch

1 in 20 samples

1 in 10 samples

1 in 10 samples

On-going

Continuing calibration within
15X of curve.

Less than the detection limit.

Recovery limits
76% - 119%

RPD limits
+/-20%

Recovery limits
78% - 117X

.01 ppm



JABLE B-6 Continued

Control Limits
Chloride: Water Matrix

U,S. EPA Methods 325.2

ADIT FREQUENCY CONTROL LIMIT
Calibration Five point curve analyzed Continuing calibration within
monthly, continuing 15X of curve.
calibration analyzed every
tenth sample.
Reagent Slank 1 in 10 or with every batch| Less than the detection limit.

Matrix Spike
Analysis

Duplicate Sample
Analysis

Reference Sample

Detection Limit

1 in 20 samples

1 in 10 samples

1 in 10 samples

on-going

Recovery limits
85X - 122%

RPD limits
+/- 20%

Recovery limits
74X - 109%

1 ppm



ADIT

JABLE B-6 Continued

Conv: ot Limts
Sulfate: Water Matrix
U.S. EPA Methods 375.3

FREQUENCY

CONTROL LIMIT

Calibration

Reagent Blank

Matrix Spike
Analysis

Duplicate Sample
Analysis

Reference Sample

‘Detection Limit

Five point curve analyzed
monthly, continuing
calibration analyzed every
tenth sample.

1 in 10 or with every batch

1 in 20 samples

1 in 10 samples

1 in 10 samples

on-going

Continuing calibration within
15% of curve.

Less than the detection Limit.

Recovery Limits
2% - 162%

RPD limits
+/- 20%

Recovery limits
84X - 116X

2 ppm



AUDIT

TABLE 8-6 Continued

Control Limits
Flouride; Water Matrix

U.S. EPA Methods 340.2

FREQUENCY

CONTROL LIMIT

Calibration

Reagent Blank

Matrix Spike
Analysis

Duplicate Sample
Analysis

Reference Sample

Detection Limit

Five point curve analyzed
monthly, continuing
calibration analyzed every
tenth sample.

1 in 10 or with every batch

1 in‘ 20 samples
1 in 10 samples
1 in 10 samples

on-going

Continuing calibration within
15% of curve.

Less than the detection limit.

Recovery limits
80X - 127%

RPD Llimits
+/-20%

Recovery limits
85% - 121%

1 ppm



ADIT

TABLE B-6 Continued

control Limits .
Nitrate: Water Matrix

U.S. EPA Methods 352.1

FREQUENCY

CONTROL LIMIT

Calibration

Recent Blank

Matrix Spike
Analysis

Duplicate Sample
Analysis

Reference Sample

Detection Limit

Five point curve analyzed
monthly, continuing
calibration analyzed every
tenth sample.

1 in 10 or with every batch

1 in 20 samples

1 in 10 samples

1 in 10 samples

On-going

Continuing calibration within
15X of curve.

Less than the detection limit.

Recovery limits
60X - 137X

RPD limits
-11% - 21%

Recovery limits
76% - 123%

0.01 ppm



TABLE B-7
NON-CLP ANALYTICAL METHODOLOGIES

ALCAN ALUMINUM SITE # 828005, SOIL AND GROUND WATER SAMPLES

Parameter Matrix Method

Cr+6 Soil/Water (A) 7196
Boron Soil/Water’ (B) 212.3
Phenol Soil/Water (A) 9065
Fluoride Soil/Water (B) 340.2
Sulfates Soil/Water (B) 375.3
Chlorides Soil/Water (B) 325.2
Cyanide Soil/Water (B) 335.1
EPTox Metals Water (A) 1310

The Contract Laboratory must document the modification of
EPA test methods for soil analysis.

Test Methods for Evaluating Solid Waste (SW-846), Third
Edition, 1986.

Methods for Chemical Analyses of Water and Wastes, EPA
600/4-79-020, March, 1983.



TABLE B - 8
FREQUENCY OF QUALITY CONTROL SAMPLES

Matrix *Estimated Sample Fraction/Applicable Travel Rinsate Duplicates Matrix Matrix Spike
No. Samples Reference No. Blanks Blanks Spike Duplicate

Surface Impd. 16 TCL-CLP Metals, - 2 2 2
Wastes Cr+6, Boron, Phenol,

Sulfate, Chloride,

Cyanide, Fluoride.
Surface Impd. 16 TCL-CLP volatiles 2 - 2 2
Wastes
Surface Impd. 16 TCLP Cr+6, Hg, Pb - - 2 2 2
Wastes
Soil 10 TCL-Metals - 1 1 1

cr+6, Boron, Phenol

Sul fate, Chloride,

Cyanide, Fluoride.
Soil 10 TCL-CLP Volatile Orgaincs 1 - 1 1
Ground 26%* TCL-CLP Metals, - 3 3 3
Water Cr+6
Ground 13 TCL-CLP Volatile Organics 2 - 2 2
Water
Ground 13 Boron, Phenol, - 2 2 2
Water Sulfate, Chloride,

Nitrates, Cyanide, Fluoride.

Sulfates-EPA 375.3,

Chlorides-325.2
Air 7 TCL Metals-7300 (NIOSH) 1 - i -
Air 7 Organics-1003,1051 (NIOSH) 1 - 1 - -
Surface Impnd. 1 comp. TCL-CLP Metals - 1 1 1
Wastes
Surface Impnd. 1 TCL-CLP Volatile Organics 1 - 1 1
Wastes
Surface Impnd. 1 comp. TCL-CLP SemiVolatiles/PCBs - 1 1 1
Wastes

* The specific location of each sample is to be determined at the
time of sampling in a location agreed upon by the NYSDEC and the
Project Manager.

** Includes 13 filtered and 13 unfiltered samples.

Two sample rounds are anticipated. The analytes for the
second round may vary depending on the first round sample results.
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TABLE B - 9
O’BRIEN & GERE’S SYSTEM AUDIT CHECKLIST
For OBG LABORATORIES

Chain-of-Custody

= Log-In Procedures Evaluated

- Sample Custodian is Assigned and Oversee Sample Transfer

- Sample Routing and Pickup is Documented and Accounted for

- Separate Area for Sample Storage and Maintained in Locked
Storage

Sample Preparation

- Correct Sample Preparation Procedures are Followed

- Areas Designed for Sample Preparation (Organic and Inorganic)
- Holding Times Maintained

QA/QC Procedures

-~ Procedures are Being Followed According to Methods Specified

- Data Validation and Reduction Processes Reviewed by Group
Leaders

-  Proper Documentation of QA Procedures

- Internal QC Maintained

- Data Transfers and Reporting Checked by Group Leaders

- Awareness of Personnel of QA Requirements

Equipment Maintenance

- Maintenance Logs are Up-to-Date

- Instrumentation is in Repair

- Reasonable Spare Parts are on Hand

Miscel laneous
- Overall Housekeeping in Order
- Certification Up-to-Date
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l. O'BRIEN AND CERE LABORATORY

Introduction

For several years the GC'Brien and Cere labcratory has been
invelved in the physico-chemical and microbiological analyses of
environmental contzminants for federal, state, municipal and industrial
clients. The laboratory has analyzed over 10,000 samples for over
100,000 parameters on an annual basis. The crganic and irorganric
pollutants occur in several matrices, i.e., potable water, industrial and
domestic wastewater, hazardous waste, sludges, sediment, biological
tissue, solid, air, etc. The ability to accurately characterize the
chemical pollutants in these matrices is paramount.

In this document concepts are presented to outline the laboratory
~rogram purpose, policies, organrization and operations established to
support physico-chemical analyses conducted uncer USEPA ccmpliance.
Implementation of this progream will better insure the validity of the
data acquisition, and, therefore, will provide a more reliable foundation
on which to base decisions. The principles and procedures used are
the result of considerations of the general operations and trends in the
field of analytical chemistry, analytical instrumentation, statistical
quality control techriques, and previous experiences in the laboratory

programs conducted under USEPA, local and state ¢overnment

ccmpliance,

@«



Laboratory Policy

The management of O'Brien & Cere's Laboratory is firmly committed
to the Quality Assurance/Quality Control (QA/CC) prcgram depictec in
.this manual. The prcgram has been implemented and is mairtained to
assure any data reported by the laboratory are of known and decument-
ed quality commensurate with their intendec use. The technical per-
sonnel who contribute to all or any portion of the laboratory énalyses
follow the procedures delineated in this manual.

The QA/QC manual is an integral part of a generzlized¢ representz-
tion of our Good Laboratory Fractice program. It is primarily intended
to set control guidelines and direcfion for all the physico-chemical and
microbiclogical measurements performed by the leboratory. The con-
tents of this manual will be re-evaluated yearly by the QA/CC group
leader, and if necessary, revisions will be made, and/or the 0A/QC
proegram expandéd.

A supplementary laboratory manual dealing with specific technical
areas has been written and is available to 2all leboratory personnel.
The laboratory manual is reviewed and approved by the QA/QC, Trace
Organics and Wet Chemistry group leaders and management prior to

distribution to the laboratory staff.

Quality Control Program Objectives

The primary cbjective of the Q'Brien & Gere Laboratory CGA/QC
program is to assure the precision and accuracy of all data generated

by the laboratory personnel. That is, the data is of known and deccu-

mented quality.



The OA/QC guidelines are implemented in support of the laboratory
surveillance preograms and anzlyses efforts. They reflect the best cost
effective effort, and are used to assess, ensure and document that all
data collected, stcred, reported or usec by the l|aboratcry are
scientifically \;alid, defensible and of known precision and accuracv.

The major effort of the QA/OC program will be to develop 2 work-
able day-to-day "QA/QC model", and thus provide the detailed control
charts and control limits to measure the laboratory daily performance.
The QA/QC activities shall be carried out in accordance with EPA, state
and local government mandates. The implerentation, coordinatior and
supervision of these procedures will provide the customer with the

quality assurance (QA) activities asscciated with good laboratory

practices.

Personnel and Orgarization

Any crganization consists of a number of peopie whose skills and
delegated responsibilities assure the quality of the ultimate product,
i.e. analytical services. QA/QC procedures commence when the samgle
is first collected, and continugs until the final product is in the
client's hand. An organizational chart of the laboratory techrnical staff
is included in Figure 1 to serve as & frame of reference for 2ll QA/QC
procedures.

The Lzboratory MAanager is responsible for he overall adminis-
tration of the analytical operations at O'Brien & Cere. The section
group leaders handle the day to day scheduling and operaticn, and

report to the manager. Together with the group leaders they review
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and approve all policies concerning their specific areas of respcnsibil-
ity.

The QA/CC group leader is responsible for the implementation,
monitorinrg ancd supervision of the QA/QC program. He assures that the
program is concducted in strict adheren‘ce to procecdures and
requirements outlined in this manual. He reports tec the Laberatery
Manager, and interacts daily with other group leaders and laboratory
staff. His duties include:

1. Develops and implements new QA/CC programs, ihcluding
statistical technicues and procedures.

2. Conducts reqular ins'pections and aucits of analytical
procedures.

3. DPaily monitors accuracy and precision and implements
correction measures if "out of control®,

4, Maintains copies of all procedures routirely used in the
laboratory measurements.

5. Informs management of the status of the CA/CC program
by annual status reports.

6. Coorcinates and conducts investigations of any customer
complaints regarding quality.

7. Reéchedule any analysis based on poor accuracy or preci-
sion data.

The secticn group leaders are responsible .or the day to day
operation and technical questions concerning araiytical protocol and
together with the QA/QC group leader:

1. Maintain and increase the technical skills of the lsboratory

technical personnel to achieve optimum quality results.



~N)
.

Approve analytical methods, sampling prccedures, special
QA /QC procedures, and any subsequent revisions in
analytical procecures used in their respective areas.

3. Approve completed work,

Technical Training

All personnel involved in any function affectina data quality (sam-
ple collection, analysis, data reduction, and quality assurance) have
sufficient technical training (in their appoirted positions) to contribute
te the reporting of complete and high quality data. The trairing is
achieved through: a) On-the-job tr:aining, b) Short-term courses (onre
week or less), and c) Long-term courses (ore cemester or lorger).

Short ard long term courses are available through universities,
colleges, and technical schools in statistics, analytical chemistry, and
other disciplines. In addition, short-term courses are providecd by
commercial training organizations, manufacturers of equiprent and
others,

The trainee and/or analyst performance is evaluated by provicing
unknown samples for analysis. An unknown, as defined here, is a
sample whose concentration is known to the QA/GC group leader or
other group leaders‘ but is unknown to the trairee or analyst. Profi-

ciency is judged in terms of accuracy.



1. GEMERAL FACILITIES AND ECUIPMENT

The lzboratory is located in the corporate headquarters of O'Brier
¢ Gere in Syracuse, The laboratory maintains a staff of sixteen chem-
-ists, biologists and technicians. As many as ten temporary and
part-time personnel have been used to meet pesk demands. The staff
maintains a constant awareness of state-of-the art technigues in en-
vironmental analysis through its review of literature. The laboratory
has 3700 square feet to utilize for the preparation and analysis of
samples and 1200 square feet for receiving and sterage of reagents.

The laboratory's involvement in a variety of programs has provided
the necessary experience in microbmiological, inorganic contaminants and
trace organic identification and queantification. Particular expertise has
been developed in the area of hazafdous waste identification ancd trace
organics analysis including priority pollutants and PCB's. A brief
description of available instrumentation, computer services, sample

storage and receiving follows.

Laboratory Instrumentation

The following aralytical instrumentation is located in the Syracuse
office and has been used on a number of major analytical programs:

(2) Hewlett Packard 59938 Gas Chromatograph/Mass Spectrometer
Data System - for the low level identification of organic priority
poliutants a2nd other compounds. The unit . equipped with a dual
cisc, 32K computer and 9-track magnetic tape.

(b) Hewlett Packard 5880A - Cas Chromatograph equipped with
cual electron capture detectors. The fully automated system Hhas

capabilities for both packed and capillary column work. The system can



operate unattended around the clock to provide rapid turraround of
results.

(c) Tracor Model AT220 gas chromatograph equipped with electrcn
Acapture and cual flame ionization. The unit is interfacec te 2 Hewlett
Packard Model 3380 S integrator.

(d) Two Tracor Model 550 gas chromatographs, both ecuipped with
Hall electrolytic conductivity detectors, linearized electron capture
detectors, and phctoionization detectors interfaced to Hewlett Packard
Model 339C integrators.

(e) Due to the highly specialized procedures for cleaning glassware
used in the low level analysis of halegenated organics and other
substances, a sonic cleaner is utilized. Additionally, a complete
glassware supply including Soxhlet extractors, separatory funnels,
flasks and chromatographic columns is mairtained.

(f) Two Technicon AutoAnalyzers, sincie and dual channel, for
the automated determinaticn of nutrients and other inorganic
parameters.

(g) Perkin-Elmer Model 250B Atomic Absorption Spectrophotometer
for the determination of metals by flame techniaques.

(h) Varian Model 575 Atomic Absorption Spectrophotometer for the
low-level detection of metals by conventional flame ancd graphite furnace
(flameless) techniques.

(i) Beckman Model 915 Total Orgaric Carbon Analyzer, for the
determination of orgznic, inorganic or total carbon.

(i} Dohrman Model DX-20 Total Organic Halide Analyzer, and
iodel MCTS 20/30 Elemental Analyzer for the determinatior of chlorire

and sulfur in environmental samples.



(k) Bausch & Lomb Model 340 colorimeter, used for those
celorimetric procedures rot perfcrmed on the AutoAnalyzers.

(1) DuPont Model 760 Luminescence Riometer fcr the determination
of adenosine triphosphate (ATP).

(m) Orion Model 4 Specific lon Meter.

{(n) Mettler Model HE10 Electronic Semi-Micro Balance,

(o) Hiack Particle Counter for the deAtermination of particle sizes in
water ranging from 0.5m to 300m.

(p) A walk-in refrigerator for storage of samples prior to znalysis.

The laboratory ziso maintains 2 wide range of the usual supporting
equipment such as pH meters, analytical balances, ovens and incuba-

tors, refrigerators ancd hoed space.

Computer Services

The hardware which serves as the foundation of the firm's comput-
er facilities has been respensible for the ability of the O'Brien & Gere
laboratory to store and retrieve all data for individual clients.

The quantity of data has led to the development and utilizaticn of
a computer-based data management system. Samples are logged in,
analyses are scheduled and output is received, all via time-shared or
batch computer programs. Cne of the benefits of this system is that
turnaround time has been reduced to a practical minimum, Cata can be
reported in 2 variety of formats. The st- .dard computer output in-

cluces sample identificaticn and various test results. A variety of

statistical and modeling progrzms are available for the evaluation and

interpretation of data.
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I, GEMNERAL CONSIDERATIONS

Mzintenarce

A preventative mainterance schedule on all instruments, balanccs,
and equipment requiring maintenance is follewed. All maintenance,
whether performed by the laboratory or other professional sources, is
documented in appropriate log books. Entries are made each time
maintenance is performed and include the reason for maintenance, what
was performed, by whom, and the dates and initials of the arzlyst in

charge during the maintenance.

Calibration

Thermometers needed for critical temperature determination and
control are calibrated against an MBS thermometer cn site orce 2 year.
Analytical balances are professicnally calibrated and cleaned orice a year
and checked with Class S weights daily by analysts who routinelv use
the balances. Calibration data are entered into a specific calibration
rotebock, which is kept with the equipment being calibrated. When the
balances are professionally calibrated, 2 document stating the specific
balance (model and serial number), its location, and the data calibreated

is provided by the company or individuzl providing such service.

Reagent Quality

The quality of reagents and instrument readings are maintained by

the followinrg procedures:

(a) Reagents for quantitative purposes are ACS analvtical quality

grace or better.
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(b) Each sample is collected in a rew container to minimize
contamination. This rule cdoes rot apply to bactericlegical samples for
which sterilized class bhottles are used, or trace organic samples for
which solvent rinsed glass bottles are used.

(c) Distilled deionized water with a conductivity not more than 1.5
micromho/cm is used in the preparation of all reagents anc for final
rinses. The conductivity is measured daily and recorded in the quality
control log. The pH is also checked daily and the values recorded.

(d) All volumetric glassware is Mational Bureau of Standards Class
A grade or better.

(e} All glassware is cleaned and rinsed with distilled water an;i
visually inspectec before use. Any volumetric glassware fecurc to be
etched or cracked is discarded.

(f) The operating temperatures of all overs, incubatcrs, water
baths and refrigér?tors are recorcded dailvy in the quality control lag.

(gj All reagents are discarcded after a set interval which has been
established and recorded in the Lateoratory Hendbook.

(h) The date a prepared reagent is made is entered inrtc the
Reagent Log and initialed by the preparer. Therefore, the resuits
which ‘have been affected by a corntaminated or otherwise improper
reagent can be easi‘ly determined. These results are either recaiculated
or discarded and the analysis may be repeated if possible. Reagent
containers are also dated when new solutions are prepared ancd are
initialed. These procedures are fcllowed for =z2ll (even Ccaily)
preparations.

(i) The pH meter is checked with three buffers (4.0, 7.0 and

10.0) and the results are recorded in the quality control log.
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Safety

A safety marual is issued to all laboratory perscnrel and describes
safety policies, procedures and cuiceiines. Although lzboratory work-
ers are trained to be cautious in handlirg toxic or dargercus materiais,
they have confidence in the safety features built into their working

area, thus enhancing the reliability of their performance.

Audits and Inspections

The CQuality Assurance program is audited weekly for overall
adherence to the guidelines and procedures outlined in this rmanual.
The QA/QC group leader is responsible for scheduling and ensuring
that each zudit occurs.

Monthly meetings are scheduled between the QA/CC grcup leader
and manager of Analytical Services tc thorcughly discuss the program.

Any corrective action reaquired is monitored ancd ensured by the CA/CC

group leacer.
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IV  SAMPLE CCLLECTION AMND TRACKING

Velid representative samples of environmental matrices are collected
through well defired sampling prctocols. The <ampling may be per-
formed by the laboratery sarmpling team, or the custorer who then
assumes responsibility for precperly obtaining, handling, preserving and

shipping the sample.

Sample Collection and Handling

A well defired sampling protocol must ensure that:

a. sampling team members are competert and cualified

b. proper sampling methods are used

c. equipment is accurately calibrated

d. all samples are preoperly hancled to prevent contamination

e, samples analyzed are actually the samples ccllected under

reported conditiors.

For these reasons, samples a2re kept in secure places frcm time of
collection until they are analyzed. It is the joint responsibility of the
group leader and sampling team leader to ensure that approved methocs
are used, and it is the responsibility of each sampling technician to

assure that the equipment is accurately calibrated.

Chain of Custody

The laboratory sampling protoce’ generally follows a chain of
custody procedure, The precedure creates an accurate, written,
legally defensible document that can be used to trace possession of

sample from its collection throuch analysis and final disposal.
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The basic elements in the chain-of-custody phase of our CA/QC

program are:

1. Sample collection and hardling

2. Sample analysis

3. Preparation anc filing of test report
These measures are documented by the chain of custody form (Figure
2) signed by all handlers of the sample(s). As defined here, a sample
is "in custody" if it is:

a. in actual physical possessien, or

b. in view after being in physical possession, or

c. in a2 locked repository, or

d. In a secure, restricted arez.

Anzlysis, Preparation and Filing of Test Report

A critical concern of QA/QC program is the maintenance of sample
and data base integrity and the timely preparaticn of cdata reports.
The data management program allows for the identification of samples
and the maintenance of the discrete character of the data generatecd by
each respective sample. This system is a unique advantage over manual
methods and has permitted the labcratory to successfully tabulate data
involving high. numbers of samples and multiple analyses: The system
may be divided into the following phases:

1. sample identification -- as each sample enterc the laboratery,

it is assigned a unique access number found or a sample identification
ticket. This identifier permits the discrete organrization of all

information and data relating to that sample, whether for anzlytical
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FIGURE 2
CHAIN OF CUSTODY RECCRD
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identification purposes, reference in paper-copy recorcs and
correspondence, or computer storage and recall.

2. data organization -- in a preliminary planning phase of any

analytical investigatior involving the laboratory, a computer codification
format can be established which can serve as the basis for storage ard
retrieval of data. This format is characterized by the categorization of
samples, with any type of identification permissible for the
classification. The categories may be based on any similarities (or
dissimilarities) in the total volume of samples.

The storage and retrieval of quality control sample data is also
managed with the laboratory's computer-based data maragement syster.
Samples are tagged and datz is input, stored and retrieved as with any
routine project samples. This has been made pcssible by the use of a

unique quality control project number by which such data may be

identified.
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V. METHCDS AND PROCEDURES

The laboratory analyzes a variety of matrices for a numker of
different environmentzal constituents of concern. Trerefcre, several
documents are referenced which include the procedures employed. The
following list itemizes the most wicely used documents:

1. Standard Methods for the Examination of \zter and VWastewater.

2. Methods for Chemical Analysis of Water arnd Vastewater.

3. ASTM Annual Book of Standards,

4, Code of Feceral Regulations.

5. MIOSH Marnual of Analytical Metheds.

6. Test Methods for Evaluating Solid Viaste, Physical/Chemical

NMethods.

When analyzing samples by the above standardized methods, the
ac’curacy or precision of the data generated by the labcratory is de-
termined through analysis of replicates, spiked samples, synthetic
reference standard samples, and/or field or laboratcry blanks along
with each set of samples. Any interferences are idertified and docu-
mented.

ln'general, the methods accuracy is determining by spiking the
sample matrix with the analyte at a minimum of three concentration
levels. The range of the sbiking levels is selected to bracket the
concentration of interest. Percent recoveries of the spikes are calculat-
ed and are compared with synthe* . standards. The methods precision
is determined by analyzing a minimum of three replicates at each spik-

ing level. The precision is evaluated by calculating the standarc

derivation.
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The data generated is, whenever possible, input into the laborato-
ry base data management system. Analyst's work sheets are filed for
one year as a temporary recerd. VWhern epprcved and sigcned, dzta

reperts and pertirent information are reported to the customer.
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V1. INTRALABCRATORY QA/QC PRCGRAWN

A quality contrel program is a systeratic attempt to assure the
precision and accuracv of analyses by detecting and prevenrting recur-
rency of errors, or measuring the degree of error inherent irn the
proven methods used. By identifying the sources of errors confidence
in the precision and accuracy of analytical results can be established
and improvements ir the analytical methcds made. To ensure the
precision and accuracy of a2 result our quality control program requires
the measurement and analysis of spiked samples, duplicate samples,
synthetic standards and blanks.

Cuplicate samples are used to provide assurance that the proce-
dure is under control and to determire the statistica! limit of uncertain-
ty (i.e., precisions). Synthetic standards and spiked samples are used
to determine the quantification of the laboratory accuracy.

In general, our quality control program incorporates the concepts
of: a) calibration to attain accuracy, b) replication to establish
precision limits, and c) correlation of quantitatively related tests
(synthetic standards and spikes) to confirm accuracy.

The overall effectiveness of the program is dependent upon the
evaluation of: a) equipment and instruments, b) current state of the
art, c) precision cf the analytical method itself, d) expected rzrges of
analytical results, e) centrol charts io determire trends as well as
aross errors, f) data sheets and laboratory procecures adopted fcr

control of sample integrity, g) quality contre! results on a daily as

well as on varying time frames.
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Definitions of Basic Terms

Before we discuss the standard operating practice for the QA/QC
program some definitions are in order. These are:

1. Reagent Blank - The reagent (or method) blank is an aliquot

of pure, organic free water (or organic reagents) used in the analysis
of samples. It is generated by passing the clean matrices through the
entire analytical procedure (including all glassware and other materials
that come into contact with the sample). These blanks are analyzed
along with the samples to verify that: a) qualitatively, no false
positives occur, and b) quantitatively, concentrations are accurate and

do not reflect contamination.

2. Field Blanks - These are water bianks sent from the laboratory

to the sampling site and are returned to be analyzed in the same
manner as the samples. |If the samples are to be analyzed for
purgeable organics, the analysis of field blanks provide a check on
possible contamination of the samples by permeation of volatiles thrcugh
the septum seal. |If positive interferences occur the analytical results
are rejected unless sufficient data can be obtained from these blanks to
allow correction of results.

3. Duplicates - Duplicates are the result of splitting a field
sample into equal amounts and are treated throughout as two unique
samples. The results of duplicate (or replicate) analyses provide
information on the overall precision of the analytical methodology.
Quantitative results are obtained by calculating the relative percent
difference (RPD) for each analyte in the sample matrix.

4. Spike - Spikes are the result of the addition of a known

amount of analyte to a sample or a blank. The analytical results yield
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a quantitative measure of accuracy (spiked blanks) or percent recovery
(spiked samples). The measured accuracy reflects the best result
which can be expected, whereas the percent recovery reflects matrix
effects upon the analytical method accuracy.

Because several different environmental matrices are analyzed
(e.g., potable water, effluent and influent waters, process wastes,
sludges, etc.), two spiking levels are necessary when analyzing
different samples. Relatively clean samples are spiked at detection Iimit
and 10 times the detection limit for each component. Highly polluted
samples are spiked at 100 times the detection limit for each component.
Ideally, the spike should be 50 --1002 of the original concentration of
each analyte in the sample matrix. If the added spike is less than 10%
of the 'sample result, the data are questionable and statistically

unacceptable.

5. Surrogate Spike - These are the result of the addition of

known amounts of standards to every sample prior to the analysis. The
standards are chemically similar to the compounds in the fraction being
analyzed. In addition, some standards added have compounds which
are not likely to be found in environmental samples. The analyses of
surrogate spikes provide quality control on every sample by constantly
monitoring unusual matrix effects, gross sample processing errors, etc.
These spikes are not used as internal standards for quantitation.

6. Reference Standard (reference audits) - These are the analysis

of independently prepared standard solutions or synthetic standards.

Two types of standards are used, i.e., a) internal reference standard

solutions (synthetic standards prepared in-house), and b) external
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reference standard solutions obtained from outside sources (i.e.,
primarily EPA).

The external audits samples are used for monitoring the ccmplete
analytical methed. These samples are introduced at the onset of the
procedure (typically extractions) and carried through the entire
analysis.

The internal standard audits are used to verify the '"accuracy" of
cuantitative instrument calibration. All standard solutions are prepared
by the QA/QC group leader and are submitted blind for aralyses. The
analyst analyzes the solutions as discrete samples and a percent
recovery or percent errcr is calculated. Errors greater thar 5% are

carefully investigated and differences resolved thrcugh proper actien.

Cuidelires for Evaluating the OA/CC Program

This sectior cdefines the QA/QC program' for the analysis of
environmental pollutants, i.e., the analysis of trace orgarics by cgas
chromatographic (CC) and GC/MS techniques, anc znelysis ef inorganic
peollutants by wet techniques and atomic abscrptior (AA), etc. The CC
program for the analysis of trace organics by GC and GC/MS is
cdifferent due to the unique nature of the analytical problems addressed

by the GC/MS methodology. Therefore, the QC requirements for these

two techniques will be addressed separately. A description of the GQC

program follows.

1. Gas Chromatography

In general, when GC methodologies are used the specific analyte or
class of analyte is known. As a2 result a more specific, less generalized

QC program can be defined. For example, accuracy data can be
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collected prior to analysis of actual samoles, and often previous GC
data for a particular analyses is available.

The QC program outlined below depicts the procedures used to
determine the quality of the data generatec in the trace organics
analyses. The steps monitored include extractions, concentration,
qualitative and quantitative analyses and confirmation.

a) Method Verification

The methods are vealidated before they are used in routine
analysis of samples. Method validation includes analysis of reagent
blanks, blanks spiked with compcund(s) of interest, analytical
standards and stanczic nuxtures. The resuilts from these analysis
approximate the best data to be expected from the methoc.

The extraction and concentration steps are validated by
spiking 2 minimum of 2 blank sampies with the same matrix as the
sample of interest. The concentration of the analyte used for the
spiking is 10 times the detec;cion limit., The 2accuracy (or percent

recovery) of the method is calculated by:

ACCURACY = (spiked sample result) x 100
spike added

and is recorded on transcription sheets ancd is assigrec a unicue
QC number. The data is then logged and stored in the computer.

b) Irstrument Calibration and Performance

To insure good analytical data the analytical instruments are
calibrated pricr to sample analysis by analyzing three standards of
analvte which span the suspected concentration range of the
analyte in the sample. The performance of the instruments are

checked by analyzing a stardard mixture. If the retention time or
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arez counts vary more than 1€% from previous calibration the
standard mix is reanalyzed. If the deviztion is still more than
10%, 2 new stancard mix is analyzed. If the new standard mix
still vields greater than 10% deviation, irnstrument malfunction is

suspected and proper action is taken to resolve the problem.

Routine Analysis

The quality of the analytical data generated during routine
analyses is monitored by the following:

1) Contzmination from reagents and glassware is identified by
analyzing a reagent blank. Cne reagent blank is prepared for every 20
or fewer samples aﬁalyzed (or when a new lot of reagent is used in the
analysis].

2] The anzlytical method accuracy is determined by spiking 2
known amount of analyte into a2 sample and blank. The percent
recoveries are then calculated. The amount cf analyte recovered from
“the blank indicates the best result which car be expected from the
method. The amount of analyte recovered frcm a sample reflects metrix
effects upon the accuracy of the method. Two spikes are prepared for
every 20 or fewer samples analyzed.

3) The anzlytical method precision is determined by analyzing
equal amounts of a split sample. Ideally, the analytical results will be
identical; however, differences occur due to variations in the
orocedure. A quantitative measure of these differences is assessed by
calculating the relative percent differences (RPD) for each anzlyte ir

the matrix and the results compared.
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In general, one duplicate is anzalyzed for every 20 or fewer
samples, and the perfcrmzrce of the analytical instrument wverifiec.

Whenever possible icertification is confirmed by 2 second procedure.

GC and GC/MS Characterizaticn of Trace Crganics

The requirments for the characterization of trace organics anzlyses
include: 1) the identification and quantitation of unknown pollutants,
2) the specific detection of selected groups of pollutants (i.e., Priority
Pollutants by GC/MS), and 3) other analyses requiring GC/MS for
identification, wverification and/or quantitation. A summary of the
required audits is given in Table |, The performance and calibration of
the GC and GC/MS systems are monitored and maintzined on a regular
basis by the procedures and methods discussed below.

TABLE 1. SUMMARY OF SAMPLE ANALYSISE AUDITS REQUIRED
FCR THE CHARACTERIZATION AKD CUANTITATICN CF
TRACE ORGANICS

AUDIT AUDIT
Spike Mass Spectrometer:
Reagent Blank mass calibration
Duplicate Sample Analysis response calibratior
Standard Mix standards
Reference Standard Computer Match
Standards and Calibration Curve Reference Spectra Comparisor
GC Retention Times Completeness and Accuracy

CC Peak measurement calculation
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1. Calibration of GC/MS System

At the beginring of each day the CC/MS system is calibrated and
tuned by examining the rzss spectrum of decaflucrotripherylphosphine

(DFTPP) or u4-bromoflucrobenzene (BFB). The cetails are discussed

below.

a. Base/Meutrals (and Acids or Pesticide) Fractions

The anslysis of 50 nanograms of CFTFP is carried out daily by
direct injection into the GC inlet. The resulting mass
spectrum is then examined. The requirement is that the mass
spectrum of 50 nancgrams DFTPP must meet the specification of
the key ions and ion abundarce criteria listed in Table |I.

b. Volatile (Purgeable) Fraction

The analysis of 20 narcgrams of BFE is carried cut by cirect
injection into the GC/MS. The requiremert is that the mass
spectrum of 20 nanograms BFE must meet the prascribed

specifications of the key ions and ion abundanrce criteria listed

in Table |I.

2. GC Column Performance Check

The GC columns performance are checked at the beginnring of each
day that samples are analyzed. For base/reutrals and acid fractiors
the columns performance are monitored by injectine 100 nanograms (ng)
of benzidine and pertachlorophenol, respectively. For purgeables the
column is checked by injecting 20 ng of BFE. Perfcrmance acceptarce

is based on calculztions of tailing factors (see Table 111).
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TABLE 1l.

KEY ICMS AND IONM ABUNDAMCE CRITEFIA FCR DFTPP AMD EFE

DFTPP BFB
MASS IOM ABUNDANCE CRITERIA MASS ICN ABUNUCANCE CRITERIA
51 30-60% of mass 198 50 20-40% of mass GS
68 less than 2% of mass 69 75 50-7C% of mass 95
70 less than 2% of mass 69 95 base peak, 100% relative
abundance
127 40-60% of mass 198
96 5-¢%2 of mass 95
197 less than 1% of mass 198
173 less than 1% of mass 95
198 base peak, 100% relative
2bundance 174 76-90% of mass §5
199 £-9% of mass 198 175 5-9% of mass 95
275 10-30% of mass 198 176 70-%0% of mass 95
365 greater than 1% of mass 198 177 5-9% of mass 9%
im less than mass 443
yL2 greater than 40% of mass 198
uL3 17-23% of mass 442
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TABLE W EXAMPLE CALCULATION OF TAILING FACTOR

A} B c

LN

D
TAILING FACTOR = (BC/AB)

Fxample calcuiation:
Peak Height = DE = 100 mm
10% Peak Height = BD = 10 mm

Peak Width at 108 Peak Height = AC = 23 mm
AB = 11 mm
BC = 12 mm

Therefore: Tailing Factor = (12/11) 1.1
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Wet Chemistry and Bacteriology

The quality of the analytical data generated frem inorganic and

microbiological analyses of environmental contamirants are moritcred as

follows:

1. Wet Chemical Instrumental Methods

The atomic absorption (AA) spectrophotometer and AutoAnalyzer
are calibrated using appropriate calibrating standards and blanks. The
calibrations are checked by analyzing synthetic standards at five
different concentration levels. The results are used tc generzate
standard curves by least squares fit of the data via computer
programs. The deviation of the stardards from the least squares fit
(standard curves) and the standard deviatior of the fit are printed on
the deily printout and the data stored accordingly in appreopriate
computer data bases. |If deviation from accepted values occur cnalyses
of sample and instrumental calibrations are repeated. Stancard curves
~are generated regularly.

For ' colorimetric analyses that do not use the standard curve
program, one or more standards are analyzed with each group of
samples. The results are compared to generally accepted criteria, i.e.,
percent recoveryvy (cr percent error) and relative percent error.

Spectrophotometric instruments are checked by comparing the gain
settings or percent trarsmittance for known (synthetic) standards to
previous values. This monitoring method shows any decrease in

sensitivity or other systematic effects in performarce.
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The conductivity meter is checked each time a group of samples is
analyzed. The cornductance cof a standarc solution is ertered in the
quality control log. In addition, the cell cerstant is checked arnually
by measuring the electrical conductivity of potessiur chloride reference

solution, The results are also entered in the quality control log bock.

2. Bactericlogy Technigues

Cuality control extends to all aspects of the bacteriological
laboratory. The date of preparatiorn of media and the various solutions
used in analysis are recorcded in the cuality control log together with
any information which may be important to its preparatior such as pH,
lot or control number, manufacturer ancd concentration. In addition,
random samples of prepared media are incubated under the same
conditions 3s unknown samples to insure the maintenance of sterility
during preparation and use.

The efficiency of autoclave sterility is monitored by the monthly

use of Kilit ampules (BBL), a suspension of Bacillus stearothermophilus

spores. The sterility of rinse water is checked periodically by the
filtration and incubation of a reagent blank (sterile rinse water).

As part of the overall quality control program, the bacteriologiczl
quality of the distilled deionized water supply of the laboratory is

monitored weekly. Samples for the standard plate count are taken from

the water system prior to entry to the deionization cartridge (follewing



distillation), after deionization and from the storage tank. The results
are recorded in the quality control log. Aclditionally, the Suitability
Test as described in Standard MNetheds is performed on a yearly kbasis
'by an outside laboratory qualified to undertake this testing.
Bacteriological samples are included in the duplicate aralyses program
cescribed in the chemical section.

Humidity checks are performed monthily on Stancdard Flate Count W

petri dishes to determine percent moisture loss upon incubation.
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VI, INTERLABCREATORY QUALITY CONTROL

To indicate how well our laboratory is performing by comparison
with other laboratories performing similar work, C'Erien & Cere Lzbo-
ratcry participates in a variety of proficiency and roundrobirn tests.

Successful performance in the proficiency zanalyses of samples results in

the laboratory certification.

Certification

The U.S. Environmental Protection Agency certifies state labo-
ratories to conduct their own intrastate program of certification for the
preficiency of private laboratories in potable water anzlysis. The EFA
only certifies private lztboratories directly in thecse states which have
not assumed primacy. In New York State, the certifying agency is the
NYS Department of Heaith. The firm's laberatory was one of the first
participants in the New York State proaram ancd has been certified for
chemical, atomic absorption, bacterioingical and gas chromatoaraphic
analysis of potable water since 1974. Laboratory certificaticn has been
extended to the State of Massachusetts and irterm states in the State of
New Jersey for potable water and wastewater testing reauirements.

In addition, the lzboratory participates in the round robin znalyses

of reference samples supplied by the EPA and in the znalysis of com-

mercially available reference samples.
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VIlIl. DEFINITIONS OF STATISTICAL TERMS

The follewing statistical term definitions are used to identify

statistical reports and evaluations:

a. Accuracy and Precision - Accuracy is a measure of the

nearness of an analytical result, or a set of results, to the true value.

It is usually expressed in terms of error, bias, or percent recovery

(PR).

Normally the term "accuracy" is used synonymously with "percent
recovery". It describes either the recovery of a synthetic standard of
known value, or the recovery of known amount of analyte (spike) added
to a sample of known value. The percent recovery (PR]) or "accuracy"
can be calculated Ey using:

1. standards: PR = (observed value/true value) x 100

2. spikes: PR _ (conc. spike + sampie) - sample x 100
- conc. spike

Precision refers to the agreement or reproducibility of a set of
replicate results among themselves without assumption of any prior
information as to the true result. It is usually expressed in terms of

the deviation, variance, or range. Good precision often is an indication

of good accuracy, however, one can obtain good precision with poor

accuracy if systematic (determinate) errors are present in the method

or instrument used. Systematic errors are either positive or negative

in sign. Oth~r analytical errors are indeterminate ( random) errors.

These are inherent in the analytical methods due to uncertainties in

measurements.
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b. Average - The averzge or arithmetic mean (X) of a set of n

values (Xi) is calculated by summing the incividual values and cividing

by n:

— n
X=| ZXj |/n
1=

c. Range - The range (Ri) is the difference between the highest
and lowest value in a group. For n sets cf duplicate values (Xz, X1)

the range {Ri) of the duplicates a2nd the average range (R) of the n

sets are calculated by:

m=|x2-xd"

snd

c¢. Standard Deviation and Variation - The standard deviation (S)

of 2 sample of n results is the most widely used measure to described

the dispersion of a data set. It is calculated by using the equation

n -
s= |Z(x;-%)

n-|

where X is the average of the n results and X is the value of resu.. i.

Mormaily, X + S will include 68% and X * zS about 95% of the datz in a

normal distributier curve.
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The variance is equal to s2, The relative standzsrd deviation

(RSD) or cocfficient o_f variation (CV) is the standard deviation divided

by the mean and multiplied by 10C, i.e.,

CV = 10¢s/X
1t is interesting to note that the precision is increased (value of S
reduced) by ircreasing the number of duplicate anzlysis. Thke greater
the number of replicate analysis, the greater the statistical confidence
that the true mean lies within certair limits about the experimental

mean.

e. Standard Calibration Curves - standard calibration curves are

wicdely used in the analysis of inorganic pollutants. These curves are
cenerated from the results of analyses of threce or more stancard so-
lutions of known concentration and a blank. Typically, they are plcts
of the instrument response versus concentration. A plot is defined as
linear, i.e., cbeys the linear equation Y=a + bX, if the correlation
coefficient (R) calculated from the linear regressior: aralysis is 0.9S6 or

greater.

The intercept (a), slope (b) anc correlation coefficients (RC) can

be calculated from:

4= IXPrY2-Exsy

nZXZ - (rx)2

b= NIXY—-TXTY
2 2
nIX< - (LX)




_2 2
R, = I =X)7(y V)

2 _.2
\[Z(Xi-X) (Y, -Y)

Vle fit the analytical data to a linear regressicn analysis by using a

computer program.

f. Absolute and Relative Errors - An absclute error is the

difference between the experimental result ancd the true value. The

relative error is the absolute errer divided by the true value znd

multiplied by 100 to yield the percent relative error (PRE). When the

true wvalue is not known, the PRE is 2 measure of the difference
(range) of a replicate analysis divided by the mean of the replicate

value and multiplying by 100. That is, for duplicates

100 |X,-X| 100 | X=X, |

PRE =
(X,+X,)/2 X

g. Skewness and Kurtosis - Skewness anrc Kurtosics are the

numbers used to understand the shape of 2 given curve. Cur groups
are data bases of spikes, duplicates, and krownrs. The cdata points in
these groups shculd fall ‘within a2 normal curve. Aberrations from the
normal curve are detected in values of skewness and kurtesis.
Skewness defines the symmetry of a curve. A symmetrical curve
must have a skewress of zero. Positive or regative values derote lack
of symmetry. Kurtosis cefines the peakedness of a curve. A normal
distribution curve will have a kurtotic value of 3. Peaked curves will
have values greater than three, and broad flat curves will have values
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less than 3. These values are monitored by the QA/QC group leader.
When aberrant values are noted, the interpretation is usually related to
very‘high or low QC values entering data bases or the persistence of
patterns of consistently high or low QC values. It is the QA/QC
coordinator's responsibility to research the causes of excessive values

and patterns and, where possible, rectify the analytical conditions

leading to them.

References

1}  "Handbood for Anayltical Quality Control in Water and V\/astewater
Laboratories," March, 1979 (EPA-600/4-79-019)
2) "Manual of Analytical Quality Control for Pesticides and Related

Compounds in Human and Environmental Samples," January, 1979

(EPA-600/1-79-008)
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IX. STATISTICAL QUALITY CONTROL AND THE "DAILY QC MODEL"

Random (indeterminate) and systematic (determinate) errors are
inherent in all analytical methods due to uncertainties in measurements.
‘The measurement of physico-chemical and microbiological properties of
poliutants in various environmental matrices involve uncertainties which
cannot be entirely eliminated. The errors in these measurements,
however, can be reduced to tolerable limits by examining and control-
ling the significant variables.

Additional errors, often unrecognized, are introduced by interfer-
ing chemical reactions and other undesirable physico-chemical effects.
In many instances absolute values cannot be attained directly.

Although uncertainties cannot be reduced to zero, they can be
minimized by using available statistical methods. Estimates of the
accuracy (probable "true value") and precision (range of measurement
error} can be made for the various analytical methodologieé by analyz-
ing blanks, duplicates, spikes and synthetic standards. After
sufficient QC data are collected various statistical methods are used to
evaluate the quality of data by calculating control and warning limits.

A discussion of the statistical methods used foliows.

Control Charts

Control charts provide the necessary tool for detecting quality
variations in the various analytical methodologies wus-3 for the
quantitation of environmental pollutants. They are a continuous graphic
indication of the state of an analytical procedure with respect to
quality, and assist in deciding when and how to take corrective action.

The QC charts are generated for each pollutant from the statistical
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evaluation of QC data. A minimum of 15 duplicates and spiked samples

and/or synthetic standard analyses are required to generate a control

chart.

The control limits (CL) on QC charts are paramount criteria for

assessing the significance of variations in the analytical results. For
instance, when the plotted QC indicators (i.e., percent recoveries,
relative percent' error, etc.) fall within these limits, the analytical
methodologies used are under "controi®. |If, however, a QC indicator
value falls outside the CL's, there is an indication that some assignable
cause is present which has thrown the system "out of control". Thus,
control limits can be considered warning or action limits. They enable
us to detect deviations in analytical procedures, and therefore, take
corrective action before producing erroneous results (or results which
exceed the absolute maximum tolerable limits).

Common practice set warning limits (WL) at * 2 standard (S)
deviations (95% confidence level of the normal distribution curve) and
control limits (CL) at %3S limits (99.7% confidence level of the normal
distribution curve) on each side of the mean. The CL and WL are
calculated from the QC data of duplicates analyses by using the
equations and statistical factors listed in Table |IV. These ClL's and
WL's include approximately the entire data set under "in control"
conditions, and are equivalent to the commonly used #* 3S and #* 2S
lim s, respectively. The qualitative relationship between upper and

lower control limits, upper and lower warning limits, and the mean is

shown in Figure 3.
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TABLE IV STATISTICAL FACTORS AND EQUATIONS FOR CALCULATING QC

(X BAR AND R) CHART LINES1

Factor
Observations in
Subgroup (n) A, d, D3 D,
2 1.88 1.13 0 3.27
3 1.02 1.69 0 2.58
) 0.73 2.06 0 2.28
5 0.58 2.33 0 2.12
6 0.48 2.53 0 2.00
7 0.42 2.70 0.08 1.92
8 0.37 2.85 0.14 1.86
Upper control limit for X = UCL- = <X> + A,R
Lower control limit for X = LCL- = <X> - A,R
Upper warning limit for X = UWL; = <X> + (2/3) Azﬁ
Lower warning limit for X = LWL = <X> - (2/3) AZF?
Upper control limit for R = UCLy = D4R
Lower control limit for R = LCLg = D3R
Upper Warning Limit for R = UWLR =R + (2/3)(Dy, R - R)

=R (2D, +1)/3

1Taken from (1) "Handbook for Analytical Quality Control in Water
and Wastewater Laboratories", March, 1979 (EPA-600/4-79-019); and
(2) C. Samson, P. Hart and C. Rubin, "Fundamentals of Statistical
Quality Control", Addison-Wesley (Massachusetts, 1970), p. 40.

40



S

TEST RESULTS VALUE

TEST RESULT VALUES

FIGURE 3

ESSENTIALS OF CONTROL CHARTS

R _CHART

———————————————— UCL = D,R
——————————————— UWL= R(2D4 + 1) /3

MEAN -

——————————————— — LCL = D3R

TIME OR CRDER OF RESULTS

X CHART

———— e — UCL = (X)) + AR
e — —— — — — — — ——— ———— — UWL = (Y) -+ (Z/B)Azﬁ

MEAN

e ————————— I | I g7 Y (2/3) Azﬁ
————— — LCL =(X) - AzR

TIME OR ORDER OF RESULTS

41

P CHART

38
2s

-2
- 35



Statistical Calculations

The statistical techniques used in generating the data for X and R
QC charts involves complex mathematics. The short cut methods for
calculating the X and R limits are based on the equations listed in
Table IV. The statistical factors A;, D3, Dy, etc. have been calculated
by statisticians such that the CL limits involve a maximum risk of
making an error only 0.1% to 0.3%. Thus, when the QC charts indicate
that the analytical system is "out of control" 997 times out of 1,000 it is
likely that something has actually gone wrong and corrective actions are
needed. The factors are calculated to yield 3S limits. Examples of QC
data and the statistical techniques used to calculate precision and

accuracy QC charts follow.

Precision QC Charts (X and R Charts)

These charts are developed by using a minimum of 15 to 25 QC
data results on duplicate analyses. Once these data have been collected
over an extended period of time the warning and controlling limits on
the QC charts are calculated by using the equations and statistical
coefficients listed in Table IV. The procedure used follows:

(1) For each duplicate sample analysis calculate the range
(R, = | X, - X; |) and the average (Xj = (X, + X;)/2) of the concen-
tration of the duplicate set.

(2) Calculate the relative percent range (ij) definc. as
Rl = PRE/100 = Ri/ij

J
where PRE is the relative error defined in Section VIII.
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(3) Calculate the mean (R!) relative range by summing the le

values and divide by the total number (r) of duplicate sets, e.qg.,

= [D
R=| ZR:(/n
j=I !

(4) Calculate the grand average <X>, i.e., the average cf the

average of n sets cf duplicate averages i’j by using:
X T X |/
= . n
%>+ £%

(5) Calculate the warning and control limits for R and X (see

Table 1V) by usirg:

For R: UCL = B, R! = 3.27 R!
LCL = D3 ﬁl =0
UwL = R! (2D, + 1)/3 = 2.51 R!

For X: UCL = <X> + Azri = <%> + 1.88 K
LCL = <X> - Azﬁ = <X> - 1.28 P
UWL = <X> + (2/3) Azﬁ = <¥> + 1.25 K
LWL = <X> - (2/3) Azﬁ, = <¥X> - 1.25 R

\.ere for duplicates Dy = O, D, = 3.27, and A, = 1.88 (Table IV);

2
UCL and LCL are the upper and lower control limits, respectively; and

UWL and LWL are the upper and lower warning limits. The WLl's and
CL's correspond, respectively, to the 95% (2S) and 99.7%¢ (35)

confidence limits of a normal distribution curve,
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(6) Graph the R!, UCL, LCL and UWL on the QC charts with
appropriate scales which allow additions of new results (Figure 3) and
the individual (le) QC data results.

(7) Graph the <X> , UCL, LCL, UWL, and LWL on the QC charts
with appropriate scales which allow additions of new results and
individual (>EJ.) QC data.

(8) If QC values are "out of control", i.e., lie outside the control

limits, take appropriate corrective action.

Accuracy QC Charts (P Charts)

The P charts are the same as the X and R charts since their
function is to enable us to detect changes in the laboratory daily per-
formance of analyses and take corrective action. The P QC charts
utilize the sigma (i.e., standard deviation, S) as a quantitative measure
of the degree of variations in the analytical methodologies.

The accuracy of the Ilaboratory analytical methodologies s
monitored via the analysis of various spiked samples and/or audits of
synthetic standards. Spiked samples are also analyzed vis a vis field
samples and the percent recovery calculated. Once a minimum of 15 QC
recovery data have been collected over a period of time the warning
and controlling limits are calculated and P charts deveicped. The
procedure used follows:

(1) For each spiked sample analyzed calculate tk" percent recovery
(PR) using the equations given in Section VIII.

(2) Calculate the mean percent recovery (PR} by summing the total

number of PR's and divide by n (see Section VIII).
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(3) Calculate the standard deviation (S) from the percent recov-
eries (see Section VIII).
(4) Calculate the warning (VL) and control (CL) limits by using:

CL = mean *= 3S

WL = mean £ 2S
where CL and WL denote, respectively, the upper and lower control
limits, and the upper and lower warning limits; S the standard
deviation; and mean the average percent recovery (PR) for n spiked
samples or synthetic standards. The V/IL and CL on the accuracy
charts (similar to the precision charts) correspcnd, respectively, to the
95% and 99.7% confidence limits of a- normal distribution curve.

(5) Graph the mean, WL, CL and the individual (PR) OC data
results on the accuracy chart using appropriate scales.

(6) If QC values lie outside the contrel Ilimits, the analytical

method is "out of control" and appropriate cerrective actions are taken.

The "Daily QC Model"

The "Daily QC Model" comprises two unique activities of our
QA/QC program, i.e., the data management and monitoring specific
statistical programs of data manacement systems on a daily basis. The

salient features of the programs are discussed below.

1. Data Management

Integral to the laboratory's QA/QC program is the management of

data generated from specified quality contro!l procedures. These
procedures are designed to monitor all laboratory analvses and
ultimately, to ensure the highest possible quality of results. As

45



previously mentioned, the duplicate, the spiked recevery, the synthetic
known and the blank(s) are the aralytical tocls used to monitor the
precision and accuracy of analytical methods., Recall:

(a) duplicate analyses monitor analytical method precision,

(h) spiked samples and svynthetic knowns monitor analytical

accuracy, and

(c) analyses of blanks account for possible sources of contamina-
tion.
The data produced from these tests is maintained via a quality control
data management system which has the dual function of relating QA/QC
data to analytical performance on a daily as well as varying time
frames.

The key to the management of QA/QC data in the laboratory is the
Firm's Honeywell X560 computer. Quality control computer programs
allow for the calculations, storage, segregation, interpretation, monitor-
ing and retrieval of each bit of QA/QC information. A discrete system
of sample identification is used which allows the computer to perform
these functions automatically. Each QA/QC sample is assigned -a
specific code identifying it as a blank, duplicate, spike or synthetic
known sample. The code identifiers place each QC value in an
appropriate cdata base which provides a permanent record of each and
every quality control sample. These data base are then used as the
starting point of various statistical analyses of UC data which aid in
understanding the developed analytical information.

Specific statistical programs are available for the various tvpes of
QA/QC samples, and generate precision (X bar and R) and accuracy (P

bar) quality control charts. These charts provide the graphic

46



TABLE V. SUMMARY OF VARICUS QA/QC ITEMS

ON DAILY CCMPUTER PRINTOUT

ITEM

INFCRMATIONMN

CONTROL CHARTS

TABLES

WARNING PROGRAM

STATISTICS

X Bar and R Charts (precision)
P Charts (accuracv)

Blanks

Duplicates (Percent Relative Error)
Spikes (Percent Recovery)
Synthetic Standards (Percent Error)

Outliers on all OC Data Base
!Mean and Standard Deviation
Upper and Lower Warning and Control Limits

Average, Mean and Standard Deviation
Upper and Lower Warning and Control Limits
Skewness and Kurtosis

Percent Relative Error

Percent Recovery

Percent Error
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improves the sensitivity of our QC program to our analyses. The
earlier errors are detected and corrected, the less time is required to
deliver valid results to a client.

A summary of the various QC activities and statistical calculations
found in the daily printout is given in Table V., If OC values are
found to lie outside the control limits, corrective actions are taken to
bring the analytical method "under controi". The various corrective

actions are delineated in Table VI.

3. Other QA/QC Functions

A further ramification of the QA/QC computer management system
is the historical evaluations afforded through cdata storage. Data mav
be retrieved over long varying time frames providing solid estimates of
performance limits for any given analytical parameter. By the same
token knowledge of performance limits and the factors that establish
them should allow for the improvement of analyses as these factors are
identified and removed. Such review is used in the evaluation of new
techniques, instruments, and analysts when comparisons are made to
the established quality control data bases.

To assist in evaluation and historical review a statistical package is
available fer measuring the variability of any given data over varying
time frames. The Peursonian coefficient of skewness is utilized to

quantify variability of percent recoveries, duplicate ratios, and percent

of unknown values.
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Automatic storage of data, generation of control charts, and data
examination through statistics are the tools used to menage the quality
controi data. The goal of the data management system is a sensitive
quality control program which will allow accurate decision making pro-

cesses and continuous quality of analytical results.
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X. FOR THE CLIENT

The overall importance of our quality control program to the client
lies in the fact that we are able to guarantee a certain level of confi-
dence in our analyses. This confidence is expressed through our
statistics. As mentioned earilier, we have established our acceptability
limits to be plus or minus three times the standard deviation of the
mean of the quality controi values in each data base. Assuming that
the values in the data bases desc_ribe a normal distribution, it is known
that 99% of the values will fall within the range described by 3 standard
deviations of the mean of the distribution. There exists a probability
of .99 that any data point will be (plus or minus) 3 times the standard
deviation of the mean. This may be described as the 993 confidence
interval. We may state, therefore, with 99% certainty, that our qualityv
control data will fall within acceptable limits. As we use quality control
data to determine the validity of analyses of client samples, the same
confidence interval may be ascribed to such data. The client must be
aware, however, that the limits of acceptability are based upon the
actual quality control data itself. That data derived frem quality
control analyses directly reflects the variability of the test. The limits,
therefore, will vary as the test varies. Accordingly, the confidence
interval of 99% will depict a different range in concentration for each
test. The use of the confidence interval provides us with a method of
checking the quality of our data and providing the client with some

guarantee of validity.

The other facet of our operation which must be described is the

ability to adapt our quality control options to the client's specific

needs. Quality control parameters, blanks, spiked samples, duplicates,
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and the analysis of knowns may increase or decrease in frequency
according to the client's wishes. |If, for example, there is a concern
over contamination, a client may wish to increase the number of blanlics
from one per ten client samples to two per set. The same applies to
spikes, duplicates, and knowns.

If requested, graphs of all quality control data and lists of the
statistical information can be made available. The graphs include
sample numbers, mean, warning limits and control limits for acceptabil-
ity (see Figures 6 and 7). The graphs mav be formulated to include
any desired number of data points for each of the quality control
parameters. Statistical lists for data groups include the mean, standard
deviation, median, coefficient of skewness and measures of kurtosis.
These values can also be modified to comprise varving qgroups of data
points. The variation is related to the time frame the client may wish

to relate the data to provide the best description of the validity of

analyses on his samples.
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KEY FCR ZAILY GQUA

PRCJECT NO:

LITY CCNTRCL REPCRT

denotes client ancd parameters tested.

SAMPLE: cdenotes Q'Brien § Cere sample ticket number.
MATE: client sample that was spiked or duplicated.
TYPE: Quality control sample type as:.

1 - blank sample

3 - derotes duplicate
50 - chemistry spike
51 - trace organics

490 - EPA known co

QC VALUE: value obtained for

percent recoveries

L, WARNING:

standard deviation
U, WARNMING:

standard deviation

;pil<e

ncentration

QC sample a2s blank vzalue, duplicate ratio,
for spiked and known samples.

lower warring limit as (-2) times the

of the mear of the last 25 samples.

upper warning limit as (+2) times the

of the mean of the last 25 samples. '

SIZE: number of values in data base.

CCMMENMTS: as written.
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TABLE VII

SPIKED RECOVERIES DATA BASE
FOR GENERATING CONTROL CHARTS & STATISTICS
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FIGURE 4

DAILY QUALITY CONTROL REPQORT
(SEE KEY)



SISATYNY 03ING3IHIS ON

83SAIYNY G3IINGIHIS ON

S$ISATYNY G3TINGIHIS ON

§3ISATYNY 03INQIHIE ON

£3ISATYNY QI TMNOIHIS ON

e ARG, e s et et Pe N e T e C AN C e e A r e R rA s s e RRe T rfeTsYtanctanrdanerntasana

ONINHYR °0 INTMHYM °F

SL1HIWN0D

cns

1
Ly
28n
hoo
f09
061
161
609
1ol

RO09
f66
161
18n

31s

bl
noo*t
oco* 1!
000°t
noo*l

000°1

000°1
000°01
o0o0°!
00o0°1
0o0°1!
000t
000°1
000°1
000°!Y
000°!t

INTvyA

{

tes22/¢
fast2/¢
tastass
fgs1e/¢
f9/12/%
fg/s12/¢
I CTARIA
fe/12/%
fe/61/¢
f9/98/¢
f9/7L1/%
tosL1/8
£R/91/¢
f9/91/¢
£0/91/¢
£9/91/%
$9/791/¢%
t9s91/¢
fe/51/¢
fa/51/¢
fe/st/t

fR/91/%
ILTA VAN

31v0

3dAl

te.

(=] (- o

oo > o (-] o > < o o S o> > > L L4 > <> o

vy

-l

C

aonci
noo‘t
000°1
000°1
000°1
000°1
000°1

>»
>
>
>
>
>
>

000°01>

non‘y
000°1
000°1
000°1
000" 1
000°1
000°1
"I»

904605

00808
bbaos
16005
26905

>
>
>
>
>
>
»

IeR08
06008

£9905
TTURb08
499905

£5008
TTOI8R08 T
05006

oneos
~ 02008
66108

£6L06
0b10s
Legos
€010
h1204

$960¢
49001l

I3dnive

‘st .

4

Ty i139
2HZIN 1)
790401]

INFTVAX=H
IvNINING

2121
2y
SHOHD

HI2¥01)

N2t 1)

HI21Iu9

112)

£HI3E )
STINDMY
£13M7

0ls~L6
01G=L6
0iG-14
ols-Le
015-16
016-1b
015=16
01G=Lb
015-1%
01G=L¢6
01s6-1¢
018-14
016-Lé
015-L6
015=1b
01s-16
01S-L6
01s-1b
015-14
018-16
01814

0lg-L6
01s-16

han

=Znol
=-2hol
=2n01
~2nol
=-Z401
=2ho!
=2nol
-2hol
<2hot
=2nd1
=2nol

“2h01

=Znol
=Znol
4120
-2nol
=2n01
~2h01
=-gnol
-2not
-2n01

-2n01)
-2h0t

l-.-l..ll.ll.'ll.!l..ll..l.ll.l.llllll.ll'llllllllll'lll--

‘on 13300NHd

-,



D N2 00 3
D!LEN!I ' ll.uoo ' ‘ l . l!uvu ‘ ‘ ' !uc ‘ l '
ETHRENZ <i,000 1,000 98
DCLENIZ «},000 .Y 1.000 42
caunscL oo <},000. 1.000 3te
CH2CHCL <},000 ’ 1.000 315
XYLENES <1,000 1,000 195
CHICL s1,000 . 1.000 bb
CH3UR <1,000 1,000 bb
DCPANLR <1,000 1,000 66
DCPENTLY. . . <l,000 ... . ... 1,000 b6
cL3c2ise <1,000 1,000 b6
DCPENCY) «],000 . 1.000 bb
CLETHER... . ... €10,000 _ . . 10,000 . 6b
1042~ 97-510 20907 0 1 3/722/83
genz . . e . . 2.000 482
CHCL] <],000 1,000 192
FREONIL] <},000 1,000 594
CCLICCHS ... _ .. $1,000 ... . .. 1,000 609
CCLY «1,000 1,000 14
BRCL2CH <1,000 1,000 192
cLicen . 1,000 L 1,000 610
CLBR2CH <1,000 1,000 192
CHORY €10,000 ! 10,000 191
cLy4ce ... €1.000 . . . . . o 1,000 . 604
cH2CL2 <1,000 1,000 . 605
TULUENE <1,000 1,000 481
M=XYLENE .Sk 000 . \ 1,000 474
CLORDAZ <1,000 : : 1,000 172
cLacene <1,000 1,000 617
CDCEVAMLY. . ... .8y 00 ... ... .. ... L 1.000 343
DCETANI2 <1,000 1.000 314}
DCLENII <1,000 . 1,000 343
ETHBENZ <1,000 . 1,000 ; 99
DCLENY2 <1,000 1,000 343
C2HSCL <1,000 1,000 317
CH2CHEL . $1,000 . ) 1,000 316
XYLENES <3,000 1.Q00 196
CH3ICL <1,000 1.000 61
CHiBRK <1,000 . 1,000 (X
DCpante <1,000 1.000 617
DCPENTLY <1,000 1,000 61
ceicaiie <l,000 . 1.000 61
DCPENCED <1,000 1,000 61
CLETHER <310,000 10,000 67
1042~ 97-510 90913 (] ' 3/22/8% NO SCHEDULED ANALYSES
1042~ 97-510 20700 468 3 371678}
CHCL ) <100,000 . ¢ FLAG = SKIPPED
FREONILD <10,000 < FLAG = SKIPPED
(cLy <100,000 . < FLAG = SKIPPED
BRCL2CH <100,000 < FLAG = SKIPPED
CLBR2CH <40,000 < FLAG = SKJPPED
CHBRY «4100,000 . « FLAG = SKIPPED
CLuc2 <10,000 < FLAG = SKIPPED
CLOROKHZ <1,000 ¢« FLAG = SKIPPED
CLucz2u2 . <10,000._. < FLAG = SKIPPED
CHICL €10,000 « FLAG = SKIPPFD
CHIBR <10,000 < FLAG = SKIPPED
DCcPange <10,000 < FLAG = SKIPPLD
DLPENTLS <10,000 < FLAG = SKIPPED
< FEAL - SKIPRED

CL3ulie2 <10,0n0



Cla
' a_;.-llﬂ ‘

1042- 47-510

' gons

1042- 97=510

1042- 97-510
jo42~ 97-510

T 1042- 97+510

NO2N

" jouz- 97-510

BENZ
ChCL d
FREONILD
ccLy

—. BRCLZCH . . _.

CLHR2CH
CHUR}
CLOROHZ
CLac2H2
ETHBENL
C2HSCL
CH2CcHCL
CHICL
ChiBR
DcPANg2
DCPENTLY
.- CLycent?
DCPENC1Y
CLEVHER

§042- 97-510

1042=- 97-310
NO2N

1042- 97-510
HENZ
CHCL )
FREONI1]
CCLa
BRCL2CH
CLOR2CH
CHBRY
crLacaue
DCEVANLL
DCETANT2
ETHBENT
censcL
CH2cHCL
CHICL
CHIBR
DCPANTI 2
DCPENTI]
cLscaite
DCPENCT S
CLETHEH

1042- 91-510
HENZ

‘! 100 | ‘ (] '

vu,000

074} 50686 3 3/16/83%
<10,0.

20791 50605 3 3716743

50817 so812 3 3716743
50818 90660 3 3716783

"s082y 50660 3 3/16/83
<, 01

S082% 493 3 3/16/83
<10,
<100,000 .
€100,000 -
<1000,000
<1000,000 .. _ ... -
<100,000
€1000,000
. €10,000 _
<100,000
€10,000
.<j00,000 . . . .
«100,000
«100,000
<100,000_. .
«100,000
<100,000
_¢lo0,000 _ .. . .
<«100,000
<1000,000

s0828 212 3 1/46/83

0821 . L2ty 3/16/83
<, 01

%0849 $11 3 316783

<100,
€}000,000
<1000,000
<1000,000
<1000,000
<1000,000
€10000,000
«1000,000
<1000,000
<1000,000
<100,000
<4000,000
«1000,000
«1000,000

<1000,000 _
<1000,000
<1000,000
<1000,000
<1000,000
€10000,000

50858 3892 3 3/17/83
<y,

< | - 8§ Nl
< Alh - 58...¢D l
< FLAG = SKIPPED

NO SCHEDULED ANALYSES

< FLAG =~ SKIPPED

< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG =« SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
¢ FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
< FLAG =~ SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
< FLAG = SKIPPED

< FLAG = SKIPPED

< FLAG =« SKIPPED
¢ FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG ~ SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG = SK]PPED
< FLAG = SKJPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
¢ FLAG - SKIPPED
< FLAG = SKIPPED
< FLAG =~ SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED
< FLAG - SKIPPED
< FLAG = SKIPPED
< FLAG = SKIPPED

< FLAG = SKIPPED

~~~~~~~



—

3
Isu-l.le‘

CCL4
8RCL2CH

. .CLBR2CH
CHBR]
CLy4c2

—~- TOLUENE . . .
MeXYLENE
CLoRrOBI

CLaczHe ... .. ..

ETHBENZ
XYLENES
. CH3BR
DCPANL2
DCPENTIY
cLicayi2
DCPENCL]
CLE THER

1042- 97510

CHCLY
CCLu
URCLZ2CH
CLBR2CH

. - CHUR3

TOLUENE
H-XYLENE
CLOROBZ
cL4cen?
DCETANIZ
CHiCL
CH3IBR
DCPAN12
DCPENILY
cLicaite
berenctd
" CLLTHER

1042=- 97-510
AL

1042- 97-510

1042+ 97-910

F
1042=- 97-510
1042« 97-510

1042~ 97=910

BENL
CHCLS
FREONILY
ccLy
BRCL2CH
CLBR2CH
CHUYRS
cLyce
CHeCL?
TOLUENE
M<XYLENE
CLOrROBYL
CLacane

yO0uy

l «,.oool
«],000
<1,000

. %},000
<10,000
<1,000

<1.,000 ..

<1,000
<1,000
€1,000.
¢1.000
«},000

<1,000..

<],000
<},000

. $1.000 ...

«1,000
<10,000
50854
<1,000
<l,000
<{,000
<1,000

-.$10,000 ...

<1,000
<1,000
sl.ra0
<t,C.0
<},000
.$10,000
€10,000
<1,000

«4,000.

<},000
<1,000

€10,000 .

5085¢

1.

90458

20840 .

<.10
0802
50883

20494
"00.

€1000,000

<1000,000
<1000,000
€1000,000
<1000,000
€10000,000
<1000,000
<1000,000
<100,000

100,000 .

<100,000
<ludo,0nu

- ..l-&sa'. ..

18318

215
S506460 .

163138
212
3902

3

3/18/83

3716783

3711783
17171/83
/711783
3/721/83
3721783

A AAAARAAAAAAAAAAAAAAR

AAAAAAAAAAAAAAAANAN

i
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

BED
b o
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SK1PPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKJPPED
SKIPPED
SKIPPED

SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED

< FLAG = SK]PPED

NO SCHEDULED ANALYSES

< FLAG = SKIPPED

A AAAAAAAAAAAN

FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FiAan

SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPeE b



b "2 <\ 00 |
Dlrentld <109u,v00
€ THBENZ <100,000
C2H5CL <1000,000
_ CH2CHCL .. .. <1000,000 .
XYLENES <100,000
CHICL <1000,000
CHIBR . <1000,000
DCcPaNy2 <1000,000
DCPENT}} <1000,000
. cLicaiie _<1000,000. ...
DCPENCIS <1000,000
CLETHER €10000,000
1042- 97-510 90901
BENZ <i,
CHCLY . . €1,000..
CCLy €10,000
HRCL2CH <10,000
CCLBR2CH .\ . .. slq 000 _ _._ ... ...
CHBR] €340,000
M-XYLENE <1,000
CLORQBZ .. el 000 .
cL4Cc2H? <},000
OCETANIZ <},000
ETHRENZ ... .. __ ¢1.000. _.
DCLENYR <},000
c2HSCL <}1,000
CH2CHCL . <1,000
XYLENES <1,000
CH3CL <),000
CHIBR . oo sl 000 .
bCPaNt2 <1,000
DCPENTI3 <1,000
cLicaile. .€1,000
DCPENCID <1,000
CLETHER 10,000
1042- 97-510 50902
1042- 97-510 50909
NG2NY) _ Wus
1042~ 97-S10 90911
NO2N <, 0!
1042- 97~510 So0%16
IN o33
1042« 97-510 50918
Cu 24
1042« 97-510 S0788
1042« 97-510 90789
1042~ 97-510 90801
1042- 97-510 50824
1042- 97-510 50867
BEN2 2.
BENZ,F 2,
CL3CCHY 2,000

CLsccus,r 2,000

i

" 50800

18543
212
.41
212
213
.25

219
,20

50807
508629

0
90629

50869
2.

2,000

- b

40
40
ug
40

40

3/21/83

" 3/721/83

3/722/83%

3/22/%3

/22783

3/22/83%

3718783

3/716/83

3716783

3/716/83

3722783

14103

1,320 »

1,000

100,000

100,000

28154

L9379

,9394

18,6607

71,9070

1,3219

1.1329

1.1100

115,0226

102.84b4

3o

49

45

39

39

F

rdas
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

AAAAAAAAAAAAAN

FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

A A A AAAAAMAAAMAAAAAAAAAANMN

NO SCHEDULED ANALYSES

SK jt]
SK1rrdl)
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED

SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPFD
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SKIPPED
SK1PPED
SKI1PPED
SKIPPED
SKIPPED
SKIPPED

¢ FLAG - SKIPPED



PIL Ew

SASATYNY 03INAIHIS ON

INDU 10N SISATTYNY LIEdNN/LTT4 JO
IN0g 10N SIsaltyny Lldnnsii4 J0

INOQ 1ON SISATYNY LIT4NN/LT14 J0

INOY LON SISATYNY LI14NN/1714 D0

[EAN

1f
Lt
131
131
X4
£14
6f
(11

St

bUSL W)

0690°201
2hiteLot
ah9g ol
§219°50]
02L8°96
1osh g2t
9LaIn*sii
1069°501

0000°

no b

vEH, TS Y

neai tt
gsaL el
6555°69
shhe 29
9l2h°el
S666° 8N
wzoh* L
0206°SL

0n00°

—ua.o

Lyih ML

000°00%
0p0°o00t
000°001
000° 001l
000°001
000°001
000°001
000°001
000°001

tg/s22/%
f9/12/¢

{TARZA
se/LM/¢
fe/sLi/t
£9/at/¢
£9/11/¢
£9/91/¢%
£0/91/%
£0/91/%
£9/91/%
£9/91/¢%
£9/91/€
£9/91/%
£9/91/¢

fa/s51/¢
f9/91/¢
fe/01/¢

05
04

09
0s
06
05
0s
08
0%
0g

- 0%

0s
04
0§

0s

S
0s
on

5° (|
mnno_

hr060S
0h? T §0p0¢
‘%
- an
‘19
e 16806
pstol £900%
09908 © 19908
g92et 45904
ni2 15904
siLrpl ¢ShO§G
212 :14.1/14
212 92n0%
09905 T T 22605
0990% 61805
80906 26108
9990~ T MLOG’
05908 8109
)
99841 T TT1990%
6090% ~_sh90s
0 . 69008
.. - - 0002
000°2 000°2
000°2
000°2 T 0002
000°2
000°2 000°2
. . PN . ..°°°l~
000°2 000°2
000°?
000°2 T 000°2
000°?
000°2 000°2
0002
000°2 000°2
000°2
000°2 000°2
000°2
000°2
000"
t ' —,aoﬁ

UM
0ls=L6 =2n0Y

01G=1h =2H01 "

Joi
I

n
015=26 =200}

016-16 =2n0%
018-L6 =2hO1
0ls=-46 =2n01
0l1g=-L6 =2n01
01G=Lb 52h01
0lc~L6 =2n01
016-16 =2n01
016=186 =2h01
01G6=L6 =2n0)
01¢=L8 ~2n01
016-18 *2nH01
01¢-16 =200}
1021
01546 =200t
015146 ~2h01
01G=L6 =2hO1
4'2IN3120
2IN330
477NI8H1I
INIAML)
4°1INITI0
1IN3YI0
4/21INVL320

2INYLIII0
4°11n8v130d

“TINVL3I0 T

41004071)
ZHNHO 1)
JININI0L
InNINIoL
4'27320)
2132H)
423k 1)
230 )

4 I HE
- M2 .. —



FIGURE 5

DAILY QUALITY CONTROL GRAPH
(SPIKED RECOVERIES)
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ATTACHMENT 2

PERSONNEL RESUMES



GUY A. SWENSON, III, C.P.G.
MANAGING HYDROGEOLOGIST

BACKGROUND

Mr. Swenson joined O’Brien & Gere Engineers, Inc. in 1982 and was promoted to Manager in
1988. Prior to joining the Firm, he was a consultant for ground water and engineering firms
in the Northeast and California, and was employed as a soils engineer in Alaska.

Fields of special competence include ground water resource evaluation for municipal or
agricultural water supplies; ground water evaluations at hazardous waste sites; geophysical
survey techniques including seismic refraction, electrical resistivity and electromagnetics; geologic
mapping; and computer modeling of ground water flow and contaminant transport.

EDUCATION

Occidental College, 1974, BA/Geology

San Diego State Un1vers1ty, 1981, MS/Geology

WSV/NWWA Summer Field Practice Program: Exploration Geophysics for Engineering and
Hydrogeologic Applications I; August 1982

Butler University - Holcomb Research Institute; Basics of Modeling Ground Water Flow and
Pollution; March 1983

Butler University - Holcomb Research Institute; USGS Modular Flow Model for Simulation

of Ground Water Flow and Advective Transport; April 1990

PROFESSIONAL REGISTRATIONS
Certified Professional Geologist, #7574
PROFESSIONAL AFFILIATIONS

National Water Well Association

Geological Society of America

American Institute of Professional Geologists
EXPERIENCE

HAZARDOUS WASTE MANAGEMENT:

Experience includes site investigations and assessment, remedial design and risk assessment for
industrial waste facilities, contaminant bases and petroleum hydrocarbon bases.

Seneca, Washington, Onondaga, Oswego, St. Lawrence, Broome, Cattaraugus, Steuben and
Niagara Counties, New York; Union County, New Jersey; King George, Virginia and Monroe
Counties, IN; and Ponce, Puerto Rico - Responsible for supervising and performing site
investigations and hydrogeologic assessments of both active and closed municipal and industrial
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landfills. Activities included: the review of hydrogeologic literature and historic aerial
photographs; geologic mapping; geophysical surveys; the installation of test borings and monitor
wells; soil and ground water sampling; geologic evaluation of the sites; evaluations of the
direction and rate of ground water flow; computer modeling of ground water flow and
contaminant transport; and negotiations with regulatory agencies.

Somerset County, NJ; Summit County, OH; Ceical County, MD; and Monroe and Onondaga
Counties, NY - Responsible for supervising and performing site investigations and hydrogeologic
assessments of active and closed waste lagoons at industrial facilities. Activities included: the
review of hydrogeologic literature and historic aerial photographs; geologic mapping; geophysical
surveys; the installation of test borings and monitor wells; soil and ground water sampling;
geologic evaluations of the sites; and evaluations of the direction and rate of ground water
flows.

Somerset, Burlington, Essex, Gloucester and Middlesex Counties, NJ; Fredrick, Howard and
Carrol County, MD; King George County, VA; Cortland, Chautauqua, Steuben, Schoharie,
Jefferson, Broome, Onondaga, Oneida, Ulster and Monroe and Indiana Counties, New York;
Cumberland and Madison County, IL; Pettis County, MO; Ponce Area, Puerto Rico; Gujarat
State, India; Hamden and Norfolk Counties, MA; Philadelphia, Monroe Counties, PA;
Livingston County, MI; Alameda County, CA - Responsible for development of, supervising and
performing site investigations and hydrogeologic assessments of sites of organic and inorganic
contaminant bases and disposal at both industrial and non-industrial facilities. Hydrogeologic
environments have included unconsolidated glacial, fluvial and marine deposits and fractured
bedrock and karst terrain. Activities included: the review of hydrogeologic literature and
historic aerial photographs; geologic mapping; geophysical surveys; the installation of test borings
and monitor wells; soil and ground water sampling; geologic evaluations of the site; evaluations
of the direction and rate of ground water flow, ground water elevation monitoring, aquifer
performance tests, computer modeling of ground water flow and contaminant transport; and
negotiations with regulatory agencies.

Washington, Saratoga and Indiana Counties, NY and Somerset and Union Counties, NJ -
Responsible for supervising and performing hydrogeologic evaluations and design of proposed
passive in-place containment structures for municipal and industrial landfills. Activities included:
the evaluation of the site hydrogeology for the suitability and effectiveness of passive in-place
containment structures; ground water flow modeling of containment structures and negotiations
with regulatory agencies.

Alameda County, CA; Cortland, Broome, Ulster, Chautauqua, Monroe and Oneida Counties,
NY, Frederick and Howard Counties, MD; Tippecanoe, ID; Burlington and Morris Counties,
NJ, and Norfolk County, MA - Responsible for supervising and performing hydrogeologic
evaluations and design of proposed and existing ground water control/recovery systems.
Activities included: the evaluation of the site hydrogeology for the implementation of ground
water control/recovery systems; the hydrogeologic design of the control/recovery systems;
ground water flow and contaminant transport modeling of proposed and existing systems; and
negotiations with regulatory agencies.

Monroe and Seneca Counties, NY; Bedford County, TN; and Monroe County, PA - Conducted
hydrogeologic evaluations and predictions for environmental assessments at industrial waste
facilities and other properties. Activities included: evaluations and predictions of the direction
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and rate of ground water flow and contaminant transport; ground water flow and contaminant
transport modeling; and negotiations with regulatory agencies.

Cortland, Niagara, Onondaga, Seneca Counties, NY - Responsible for developing work plan,
conducting investigation, preparing report and evaluating remedial options for Remedial
Investigation/Feasibility Studies. Activities included developing work plans, negotiating with
regulatory agencies, implementation of site investigations, data interpretation and RI report
preparation. The evaluation of remedial options for ground water, soil, and source control
included ground water pumping, vacuum extraction, soil removal, and no action. Developed and
implemented ground water modeling to assist in evaluations of contaminant migration -and
remedial options.

SPILL PREVENTION CONTROL AND COUNTERMEASURES:

Los Angeles and Alameda County, CA; Tippecanoe County, ID; Hamilton County, OH;
Onondaga, Oneida, Chautauqua, Montgomery Counties, NY and Essex County, MA -
Responsible for supervising and performing site investigations, hydrogeologic assessments and
remedial design and implementation for petroleum hydrocarbon losses. Activities included: the
review of hydrogeologic literature; geologic mapping; geophysical surveys; the installation of test
pits, test borings and monitor wells; soil and ground water sampling; geologic evaluations of
the sites; evaluations of the direction and rate of ground water and immiscible product flow;
hydrogeologic design and implementation of product recovery systems; and negotiations with
regulatory agencies.

ENVIRONMENTAL ASSESSMENT:

Experience includes performing hydrogeologic assessments under the NJ ECRA laws and
hydrogeologic assessments of pesticide application.

Middlesex and Union Counties, NJ - Responsible for supervising and performing hydrogeologic
environmental assessments (NJ ECRA) of industrial facilities. Activities included: the review
of hydrogeologic literature; the installation of test borings and monitor wells; soil and ground
water sampling; hydrogeologic evaluations of the sites; and negotiations with regulatory
agencies.

Caroline and Dorchester Counties, MD - Responsible for supervising and performing an
environmental assessment of pesticide applications.  Activities included: the review of
hydrogeologic and soils literature; the installation of test borings and monitor wells; soil and
ground water sampling; and hydrogeologic evaluations of the test sites.

WATER RESOURCES:

Experience includes the evaluation of ground water resources and the design and implementation
of ground water supply wells.

Kent County, DE; Onondaga, Cortland, Dutchess and Broome Counties, NY; and Jefferson
County, PA - Evaluated ground water resources in unconsolidated deposits and bedrock for
municipal water supplies and irrigation systems. Activities included review of aerial photographs,
geophysical surveys, exploratory drilling, aquifer performance testing, computer modeling and
the design of final production wells.
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San Diego County, California and Baja, MX - Conducted an extensive study of a rural valley
to provide a qualitative description of the ground water hydrology and geology. This study
included the use of electrical resistivity surveys, aquifer performance tests, well logging, water
chemistry, meteorological data, geologic mapping, literature research and remote sensed data.

New London County, CT - Conducted a seismic refraction survey to delineate bedrock
topography for a proposed dam overflow channel.

Onondaga County, NY - Provided technical consulting for the installation of two 1,300 ft. sait
brine wells for a local industry.

SOLID WASTE:
Experience includes hydrogeologic evaluations of proposed landfill sites.

Seneca, Tompkins, Cayuga, Dutchess and Orleans Counties, NY - Designed, managed and
performed hydrogeologic evaluation of sites for proposed landfill. Activities included surface
geophysical surveys, test pits, test borings and the installation of ground water observation wells.
Data evaluation included determination of three dimensional ground water flow direction and
rates, development of water budgets and chemical characterization of aquifers.

CONSTRUCTION INSPECTION:
Experience includes activities involved with the installation of the Trans Alaskan Oil Pipeline.

Trans Alaskan Oil Pipeline, Alaska - Soils engineer with the responsibility of inspecting the
installation of vertical supports and authorizing field redesigns.

RESEARCH

Adirondacks, NY - Responsible for design and implementation of field study of pesticide and
herbicide impact on ground water. Study involved installation of monitoring wells, in situ
permeability tests, in situ tracer studies, and ground water and contaminant transport modeling.

PUBLICATIONS

Evaluation of Patapsco Aquifer Hydraulics by Tidal Fluctuation Responses. Bogardus, Peter,
Swenson, Guy, and Mickam, James. Proceedings of Groundwater Issues and Solutions in the
Potomac River Basin/Chesapeake Bay Region. March 1989.

Ground Water Models: Tracking Contaminant Migration. In Hazardous Waste Site
Remediation - The Engineer’s Perspective. Ed. O’Brien & Gere Engineers, Inc. Van Nostrand
Reinhold Co. (New York, 1988).

Design and Evaluation of In-Place Containment Structures Utilizing Ground Water Cutoff
Walls; Lynch, Edward R., Anagnost, Stephen W., Swenson, Guy A., and Lee, George W;
Proceedings of the Fourth National Symposium and Exposition on Aquifer Restoration and
Groundwater Monitoring; May 1984.



Guy A. Swenson, 111, Cont’d.
Page 5

Post Construction Ground Water Hydraulics at Loeffel Site at Southern Rensselaer County,
NY; Lee, George W., Bhatia, S.K., Swenson, Guy A., III, Clemence, S.P.; International
Symposium on Case Histories in Geotechnical Engineering, April 1984.

Evaluations of Ground Water Hydraulics with Respect to Remedial Design, Blasland, Warren
V., Jr., Lee, George W., Jr., Swenson, Guy A., III 4th National Conference on Management of
Uncontrolled Hazardous Waste Sites, October 1983.

Upper Cretaceous Deep-Sea Fan Deposits, San Diego co-author; in Geological Excursions in
The Southern California Area, Geological Society of America, 1979. :



JEFFREY E. BANIKOWSKI
SENIOR PROJECT SCIENTIST

BACKGROUND

Mr. Banikowski joined O’Brien & Gere in 1988 following fifteen years of service with the
Onondaga County Department of Health. He was promoted to Senior Project Scientist in 1989.
Fields of special competence include environmental toxicology, risk assessments and public
health evaluations, geologic and hydrogeologic research/investigation, statistics, indoor air
monitoring, the implementation of hazardous waste sampling programs and radon mitigation and
assessment.

EDUCATION

State University of New York at Fredonia, 1972, BS/Geology
Syracuse University, 1984, MS/Geology

CERTIFICATION

Certified as a Senior Public Health Sanitarian by the State of New York, Certificate #1526.
PROFESSIONAL AFFILIATIONS

Health Physics Society: Western New York Chapter

EXPERIENCE

GROUND WATER SAMPLING PROGRAMS:

Developed ground water evaluation program for Onondaga County, NY in conjunction with
Syracuse University and the Central New York Environmental Management Council.

Initiated program to sample over two hundred private drinking water supplies situated in the
vicinity of active and inactive landfills.

Performed ambient air monitoring for ammonia and hydrogen sulfide at the Allied-Signal waste
beds in Camillus, NY in response to odor complaints. Determined health risk to area residents.

Established ground water and surface water sampling program on behalf of residents living near
a former chemical recycling center in Pompey, NY. As a result, the Environmental Protection
Agency established an emergency water supply for several residents and placed the center on
the National Priorities List of hazardous waste sites.

Implemented a sampling program involving 45 private water supplies located around the Clay
Landfill, Clay, NY following allegations of PCB laden material entering the waste stream.
Presented findings to the Onondaga County Legislature. Consequently, a public water supply
line was installed for the affected residential units.
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EMERGENCY RESPONSE:

Liverpool High School, Liverpool, NY - Assisted in the closure and reopening of the High
School following a herbicide spraying incident wherein 22 people required medical attention.

Amtrak, Minoa, NY - Coordinated with Chemtrek and local fire department to resolve problems
associated with a tank car leaking fuming nitric acid.

Skaneateles Lake, Skaneateles, NY - Assisted NYS Department of Environmental Conservation
in evaluating remedial alternatives after a truck overturned and released emulsified asphalt into
Skaneateles Lake which provides water to the City of Syracuse.

Stanton Founderies, Solvay, NY - Evaluated health risk posed to workers following an acid spill
inside a production facility.

Syroco Corporation, Van Buren, NY - Assessed source and impact of fumes creating noxious
odors inside plant facility following its evacuation.

Prepared emergency response protocol to PCB ballast failures for use by local fire departments.

Developed procedure for removal of underground transformer located in a downtown building
in the City of Syracuse.

Developed Division of Environmental Health, Onondaga County Department of Health
Emergency Response Plan.

AIR MONITORING:

Designed and implemented a Radon Pilot Screening Program on behalf of the Onondaga County
Department of Health. This program won recognition from the NY State and National
Association of Counties as an innovative and model program for local health departments.
Findings from the program were presented to the County Executive, New York State
Department of Health, County Legislature, news media, Home Builders Association, and
numerous civic groups by request.

North Area Garage Facility, North Syracuse, NY - Developed sampling program for airborne
pollutants and made recommendations for ventilation and structural changes to the subject
building which housed approximately 40 vehicles.

Administered a residential formaldehyde program on behalf of New York State in order to
assess the short and long term retention of this chemical material in air following the installation
of urea-formaldehyde foam insulation.

Fairmount Gardens Senior Citizen Center, Camillus, NY - Developed indoor air sampling
program for formaldehyde and other aldehydes. Made recommendations for changes in the
ventilation system and removal of source materials.

North Syracuse High School, North Syracuse, NY - Performed indoor air sampling related to the
replacement of a hot-tar roof. Also, reviewed asbestos documentation to determine compliance
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with existing regulations and provided recommendations for additional work to the
Superintendent of Schools.

HAZARDOUS WASTE INVESTIGATIONS:

Rockwell Plant Site, Syracuse, NY - Conducted oversight of Phase I and Phase II investigations
conducted by a private consulting firm on behalf of the Onondaga County Department of Health
and the NYS Department of Environmental Conservation.

Stauffer Chemical Corporation, Skaneateles Falls, NY - Reviewed interim clean-up measures and
assisted the NYS Department of Health in assessing the health implications associated with an
on-site landfill.

Maestri Waste Site, Lakeland, NY - Prepared bid specifications for the installation of monitoring
wells, provided field oversight for all work activities, obtained ground water samples and soil

samples; presented findings to Town Officials and members of the County Legislature.

Inventoried hazardous waste sites located in Onondaga County in conjunction with City-County
Planning Agency.

Administered environmental lead program on behalf of Onondaga County for a period of two
years.

Brookhurst, Casper, WY - Participated in soil-gas vapor survey.

Van Buren Landfill, Van Buren, NY - Developed criteria for a Phase II investigation prior to
closure.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PLANS:

Blosenski Landfill, West Caln Township, PA - Prepared QA/QC Plan for pre-design activities
associated with RI/FS.

Waldick Aerospace Devices, Wall Township, NJ - Prepared QA/QC Plan for the pre-design
phase of the RI.

Fort Drum, Fort Drum, NY - Administered preparation of QA/QC Plan for RI/FS.
HEALTH AND SAFETY PLANS:

Keene Landfill, Parkersburg, WV - Prepared site Health and Safety Plan for drum disposal
characterization and removal work.

Metaltec/Aerosystems, Sussex County, NJ - Prepared site Health and Safety Plan for workers
engaged in the excavation and heat treatment of approximately 10,000 cubic yards of soil.

Fort Drum, Fort Drum, NY - Prepared Health and Safety Plan for RI/FS work activities.

Schilling Atlas Missile Sites 3,4,5,6,7, and 8, KS and MO - Wrote Health and Safety Plans for
work associated with the evaluation of potential on-site chemical contamination.
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Forbes Atlas Missile Sites 5 and 9, KS - Prepared Health and Safety Plans for the investigation
of potential on-site chemical contamination.

Richards-Gebaur Air Force Base, Belton, MO - Developed Health and Safety Plans for an
RI/FS related to five areas of potential chemical contamination.

PUBLICATIONS

Hand, Bryce M. and Banikowski, Jeffrey E., 1988, Radon in Onondaga County, New York:
Paleohydrogeology and redistribution of uranium in Paleozoic sedimentary rocks, Journal of
Geology, v. 16, p. 775-778.

Hand, Bryce M., and Banikowski, Jeffrey E., 1988, Geologic factors affecting indoor radon in
Onondaga County, NY, Northeastern Geology Abstracts:Radon in the Northeast: Perspectives
and Geologic Research, v. 10, no. 3, p. 176.

Hand, Bryce M., and Banikowski, Jeffrey E., 1988, Radon in Onondaga County, New York:
Cenozoic Redistribution of Uranium in Paleozoic Sediments, EOS, Transactions of the American
Geophysical Union, v. 69, no. 16, p. 359-360.



ROBERT J. FORESTI
PROJECT HYDROGEOLOGIST

BACKGROUND

Mr. Foresti joined O’Brien & Gere Engineers, Inc. in 1985 after having been employed for four
years with a geological/environmental consulting firm. In 1987, he was promoted to Project
Hydrogeologist. Mr. Foresti was an Adjunct Faculty Instructor at two local colleges for several
years teaching environmental and physical geology.

Fields of special competence include surface and subsurface hydrogeologic and geologic
investigations; groundwater resource evaluation for municipal, industrial, and agricultural water
supplies; mining and reclamation; geophysics; geologic mapping; petrographic and stratigraphic
analyses; and environmental impact analysis.

EDUCATION

Syracuse University, 1984, MS/Geology

State University of New York at Cortland, 1980, BS/Geology

Cayuga County Community College, 1977, AS/Mathematics & Science

Continuing education courses in Aquifer Analysis, Hydrogeology of Sedimentary Basins, and
Ground Water Pollution and Hydrology.

PROFESSIONAL AFFILIATIONS
National Water Well Association
EXPERIENCE

MATERIAL SCIENCE RESEARCH:

Experience includes sample collection, evaluation, preparation and development of techniques
for mineral and soil microfabric analyses. Representative projects include:

US Army Corps of Engineers, Philadelphia District - Preparation and mounting of vinyl floor
tile samples in thin section from Walson Army Hospital at Fort Dix, New Jersey, for the
identification and quantification of asbestos using standard petrographic techniques.

Syracuse University, Syracuse, NY - Conducted polyester impregnation of unconsolidated
sediments and friable bedrock samples to facilitate thin section preparation and conduct mineral
and microfabric analyses.

U.S. Bureau of Mines - Subsurface structural and hydrogeologic investigations utilizing a
borehole camera to evaluate bedrock conditions within and proximate to abandoned
underground coal mines.
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HAZARDOUS WASTE MANAGEMENT:

Experience includes research, site investigation, planning, design, and implementation of
hydrogeologic investigations for hazardous waste investigation and remediation projects.
Representative projects include:

Cicero, NY - Ground water monitoring program to determine extent of contaminant migration
in local aquifer.

Easton, MD - Collected and evaluated literature and field data to provide a qualitative
description of the subsurface hydrogeology.

Marion, IL - Conducted geophysical investigation, supervised installation of ground water
monitor wells; conducted soil and water sample collection to assess extent of hazardous waste
contamination to comply with US Dept. of Interior and US EPA procedures.

Marquette, MI - Implemented ground water monitoring program to determine extent of
contaminant migration from an abandoned chemical waste landfill for a chemical manufacturing
industry.

Moorestown, NJ - Collected soil and water samples; supervised installation of ground water
monitor wells to assess extent of chemical contamination of aquifer to comply with regulations
of the New Jersey Department of Environmental Protection.

New Hartford, NY - Ground water monitoring program to determine extent of contaminant
migration and development of a contaminant recovery system to comply with regulations of the
New York State Department of Environmental Conservation.

Rochester, NY - Conducted soil and water sample collection, and installation of ground water
monitor wells to assess the extent of hazardous waste contamination to comply with regulations
of the New York State Department of Environmental Conservation.

Rochester, NY - Conducted geophysical investigation, installation of ground water monitoring
wells, soil and water sampling to determine the presence and extent of hazardous waste
contamination.

Tonawanda, NY - Conducted literature search, geophysics, and hydraulic conductivity testing
to determine the subsurface hydrogeology.

WATER RESOURCES:

Experience includes research, planning, design and implementation of hydrogeologic
investigations for water resource development. Representative projects include:

Boonville, NY - Evaluation of aquifer safe yield for a municipal water resource development
project.

Syracuse, NY - Field geologist responsible for logging and monitoring the installation of deep
brine wells for a local chemical manufacturing industry.
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Camillus, NY - Conducted electrical resistivity and seismic refraction survey for a ground water
exploration project.

ENVIRONMENTAL ASSESSMENT:

Experience includes research, site investigations, planning, design and implementation of
environmental impact investigations. Representative projects include:

Syracuse, NY - Conducted investigation of the surficial and bedrock geology as part of
environmental assessment to fulfill permit requirements of the New York State Public Service
Commission for the development of a 283-megawatt cogeneration facility for Gas Alternatives
Systems, Brooklyn, New York.

US Department of the Interior, Bureau of Mines - Surface and subsurface hydrogeologic and
structural investigations to assess environmental effects of mine subsidence. Conducted field
inspection and logging of drilling, bedrock, cores, piezometers, bedrock and mine conditions at
U.S.B.M. projects throughout the Appalachian Coal Mining Region.

New York State Department of Environmental Conservation, Division of Minerals, Mining and
Reclamation - Performed collation and analysis of mining and mineral data; assisted applicants
in preparing mining and reclamation plans; assisted in enforcement and planning, public
relations, environmental impact analyses, soil, bedrock and structural analyses.

MINERAL RESOURCES:

Experience includes research, site inspection, permitting, environmental assessment, contract
administration and implementation of mineral resource investigations. Representative projects
include:

Barrett Paving Materials, Inc., Syracuse, NY - Located and assessed the quality and quantity
of mineral aggregate and prepared Mining and Reclamation plans to fulfill permit requirements
of the New York State Department of Environmental Conservation.

Auburn Sand and Stone, Inc., Auburn, NY - Located and assessed the quality and quantity of
mineral aggregate, fulfilled permit requirements for a Protected Wetland, and prepared Mining
and Reclamation plans to fulfill permit requirements of the New York State Department of
Environmental Conservation.

Santaro Construction Corp., Inc., Syracuse, NY - Prepared Mining and Reclamation plans for
mining operations in Onondaga, Oswego, Cayuga and Cortland Counties to fulfill permit
requirements of the NYSDEC.

Diamond Hill Enterprises, Inc.,, Camillus, NY - Conducted a geologic investigation of the
bedrock geology to assess the volume of mineral aggregate, and prepare Mining and
Reclamation plans to fulfill requirements of the NYSDEC.

Lewis, NY - Conducted a ground-based magnetometer survey to delineate anomalous
magnetite/ilmenite rich gabbroic deposits.
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SOLID WASTE:

Experience includes geologic and hydrogeologic evaluation of proposed and existing landfill sites.
Representative projects include:

Tompkins County, NY - Conducted a hydrogeologic investigation of a proposed landfill site.
Activities included geophysical surveys, test pit excavations, soil borings, groundwater monitor
well installations, hydraulic conductivity testing, ground water sampling, geologic mapping,
evaluation of direction and rate of groundwater flow, measurement of surface water/stream flow,
water budget calculations, and an evaluation of the surface and groundwater chemistry.

PAPERS
Microfabric, Macrofabric and Microstructure Analysis of Till and-the Pleistocene Geology of

the llion Quadrangle, Western Mohawk Valley, New York (MS Thesis, 1984, Syracuse
University, Syracuse, NY).



MICHAEL A. CAPUTO
SCIENTIST

BACKGROUND

Mr. Caputo joined O’Brien & Gere Engineers, Inc. in 1989 and presently works in the
Environmental Toxicology Section. His responsibilities include performing health hazard
evaluations and preparing Quality Control/Quality Assurance Plans and Design Specifications
for work to be undertaken at hazardous waste sites. He also has expertise in environmental
sampling protocols and field health and safety evaluation. In addition, Mr. Caputo performs
data validations and usability studies to qualify analytical sample results according to various
state and federal agency guidelines.

Prior to joining O’Brien & Gere, Mr. Caputo worked for NUS Corporation, Boston, MA. His
responsibilities included the coordination of EPA Contract Lab Program (CLP) activities and
managing site assessment projects. Mr. Caputo validated data packages and reviewed
validations, as well as instructed employees in CLP data validation protocols. He also authored
guidelines for an abbreviated CLP data validation protocol.

EDUCATION

Hobart and William Smith Colleges, 1983, BS/Chemistry
University of California at Davis, 1987, MS/Agricultural and Environmental Chemistry

SPECIALIZED TRAINING

Hazardous Waste Operations Training, 40 Hour OSHA Certification
Red Cross Advanced First Aid and CPR

EXPERIENCE
DATA VALIDATION:

Mr. Caputo has seven years of experience working and teaching in inorganic and organic
research labs, and has worked as a research biochemist in a hospital biomedical lab. His work
involved high pressure liquid chromatography, gas chromatography/mass spectrometry, atomic
- absorption spectrometry and wet chemistry.

Representative Site Assessment CLP data validation projects include: Annelli Property, Johnson
Carlyle Machine Company, Posick Property, Wiremold Company, Highland Avenue Landfill,
City of Lowell Landfill, J. and L. Vinagro Landfills, Washington Well #1, Nadeau Landfill and
Wessner Landfill.

US Army Corps of Engineers, Richards-Gebaur Air Force Base - Prepared a Quality Control
Data Validation Summary Report for data collected in connection with an RI/FS.
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Cliffs-Dow Site - Prepared a CLP Data Validation report for data collected for almost 200
samples in connection with an RI prepared on behalf of a PRP.

Peter Cooper/Markham Site - Prepared a Data Validation/Data Usability Report for data
collected in connection with a drum and contaminated soil removal project.

Ludlow Sanitary Landfill - National Priorities List Superfund Site - Prepared a Data
Validation/Data Usability Report for data collected in connection with an RI/FS prepared on
behalf of a PRP.

QUALITY ASSURANCE/QUALITY CONTROL:

Public Service Electric and Gas - Prepared a Quality Assurance Project Plan for an RI/FS of
a former coal degasification plant.

US Army Corps of Engineers - Metaltec/Aerosystems National Priorities List Superfund site -
Prepared construction specifications for a Chemical Quality Control Plan.

Allied-Signal Chemical Company - Semet Residue Ponds site - Prepared a Quahty Assurance
Project Plan for an RI/FS of a former wastewater lagoon area.

HEALTH HAZARD EVALUATIONS:

Ashland Chemical Company - Prepared a Site Safety and Health Plan for a subsurface
hazardous waste investigation at an active chemical manufacturing plant.

City of Niagara Falls, NY - Prepared a Site Safety and Health Plan for a subsurface investigation
in connection with a utility and road reconstruction in an area surrounded by several chemical
manufacturing plants.

US Army Corps of Engineers - D’Imperio Property Site, National Priorities List Superfund -
Prepared a Chemical Data Acquisition Plan for a pre-design bench scale wastewater treatment
facility.



DAVID R. HILL
VICE PRESIDENT
OBG LABORATORIES, INC.

BACKGROUND

Mr. Hill joined O’Brien & Gere Engineers, Inc. in 1971 and was promoted to Manager of
Analytical Services in 1981. In 1985, he became General Manager of OBG Laboratories, Inc.,
and in 1987 was promoted to Vice President. He provides technical expertise and management
of projects involving the following areas: hazardous waste analytical protocol development;
chain of custody; QA/QC; analysis of water and wastewater; and gas chromatographic analysis
of organic compounds.

EDUCATION

Clarkson University, 1971, BS/Chemistry
Syracuse University, 1979, MS/Sanitary Science

PROFESSIONAL AFFILIATIONS

American Chemical Society

American Water Works Association

Member, Subcommittee on Phosphorus, Standard Methods for the Examination of Water and
Wastewater, 16th edition.

Member, Subcommittee on Method 514, Purge and Trap and Method 506, TOX Standard

Methods for the Examination of Water and Wastewater, 17th edition (in preparation).

EXPERIENCE

Responsible for financial and market efforts of analytical services; also for the supervision,
coordination, scheduling and evaluation of data analyzed by a 20 member staff.

Mr. Hill’s experience includes the supervision of projects dealing with the following: Organic
characterization of a chemical waste pond for a chemical manufacturer; a ground water
monitoring program for the analysis of hazardous wastes, volatile halogenated organics and
aromatic hydrocarbons for a major manufacturer; analytical programs to support RCRA
compliance; provision of analytical support for the identification of hazardous waste material
for a metal manufacturer; and analysis of water, sediment and biological tissue samples for
PCBs.

Mr. Hill designed OBG Laboratories and purchased instrumentation to provide the following
capabilities: Gas chromatography/mass spectroscopy, automated instrumentation, microbiology,
virology, atomic absorption, wet chemistry, specific ion electrode chemistry, NMR, ESR, quality
control, methods development, infrared and ultraviolet spectroscopy, X-ray crystallography,
electron microscopy; interpretation and review of analytical results; oversee a co-op program
with area community colleges; oversee analysis of drinking water, wastewater, and industrial
effluents; assist in the design of a computerbased laboratory data system; quantitative and
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qualitative analysis of chlorinated hydrocarbons; fingerprinting organics via liquid partioning and
gas chromatographic analysis; proficient in analytical techniques for wastewater analysis.

In addition, he has directed the following specific projects:

Confidential - Ground water monitoring program to assess the extent of volatile halogenated
organic contamination. Generation of 40-60 samples per week for three years.

USEPA - Supervise a contract laboratory program (CLP) for the analysis of dioxin samples
from throughout the US.

Sangamo Weston, Inc. - Oversee the analytical portion of a remedial investigation at a USEPA
Superfund site. Program generated over 500 samples for priority pollutants and dioxin analysis.

Schenectady Chemical, Schenectady, NY - Oversee analytical program for RCRA Part B
permitting documentation.

Harter Secrest & Emery Attorneys, Rochester, NY - Direct analytical program in response to
state marshall’s investigation of alleged improper hazardous waste disposal.

-New York State Department of Environmental Conservation - Spill prevention program -
involves the fingerprinting of petroleum products in surface waters and potable water supplies
to determine the possible source.

Confidential - Oversee hazardous waste analytical program which is on New York State
Superfund list. Initially, indicator parameter will be analyzed to determine extent of
contamination followed by more extensive characterization of soil and ground water from the
site.

Department of Environmental Conservation, Syracuse, NY - Characterization of hazardous waste
at fire demolition site. Immediate response needed due to public health concern.

Department of Environmental Conservation, Waterford Pilot Plant, Albany, NY - Analysis of
water samples from the pilot plant for the treatment of halogenated organics, including PCBs,
using granular activated carbon, macroreticular resins and filtration.

Monsanto Company - Collaborative testing program for evaluation of methods to analyze
purgeable halogenated aliphatic and aromatic hydrocarbons. Methods 601, 602, 501.1 and 501.2.

Southwest Research Institute - Collaborative testing program for evaluation of methods for
phthalate ester compounds. Method 606.

Onondaga County, NY - Combined sewer overflow characterization analysis; Onondaga Lake
and Creek Monitoring analysis; Onondaga County Industrial Waste Study Analysis.

MANUSCRIPTS

Evaluation of New York Bight Lobsters for PCBs, DDT, Petroleum Hydrocarbons, Mercury and
Cadmium. Hill, David R., Roberts, Alan E., Tifft, Edwin C. Jr., Bulletin of Environmental
Contaminations and Toxicology 29, 711-718 (1982).
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Studies of Certain Inorganic Nutrients in Cazenovia Lake. (Thesis) Hill, David R., Syracuse
University, December 1979.

PUBLICATIONS

Characterization of Industrial Wastes by Evaluating BOD, COD and TOC. Hill, David R,
Spiegel, Stuart J., Journal Water Pollution Control Federation, Vol. 52II, November 1980.

Loss of Polychlorinated Biphenyl Homologues During Chromium Trioxide Extraction of Fish
Tissue. Hill, David R., Spiegel, Stuart J., Szelewski, Michael J., Tifft, Edwin C., Jr., Analytical
Chemistry, 51:14, December 1979.

BOD, TOC and COD in Industrial Wastes. Hill, David R., Spiegel, Stuart J., Industrial Wastes,
21, November/December 1979.

A General Nutrient Evaluation of Cazenovia Lake. Hill, David R., 1977, (Lake Report 2), p.
80-88, Effler, S.W., Rand, M.E. (eds) Cazenovia Lake Study, 1 - Initiation Department of Civil
Engineering, Syracuse University.
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE IDENTIFICATION AND
ANALYTICAL REQUIREMENT SUMMARY

Customer Laboratory Analytical Requirements*
Sample Sample
Code Code *VOA *BNA *VOA *PEST *METALS *QTHER
GC/MS j GC/MS J GC PCB

* Check Appropriate Boxes

* CLP, Non-CLP

* HSL, Priority Pollutant
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

VDA
ANALYSES
SAMPLE ID [ MATRIX DATE DATE ReC'D DAL DATE
COLLECTED AT LAB EXTRACTED ANALYZED
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SAMPLE PREPARATION AND ANALYSIS SUMMARY

INORGANIC ANALYSES

SAMPLE 1D

MATRIX

METALS REQUESTED DATE
RECEIVED

DATE
DIGESTED

DATE
ANALYZED
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