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SECTION 1

INTRODUCTION

This Task II Work Plan identifies objectives and methods for additional
investigation at the former manufactured gas plant (MGP) site in Norwich, N.Y. A
site screening and prioritization program (Task I) previously conducted by
Engineering-Science, Inc. (ES) revealed the presence of volatile organic compounds
(VOCs) and carcinogenic polycyclic aromatic hydrocarbons (cPAHs) in subsurface
soils at the Norwich MGP site. ES recommended additional investigation at the site
due to the possible presence of MGP residue sources beneath the ground surface,

the potential for groundwater contamination, and the residential land use adjacent
to the former MGP site.

This section of the Work Plan describes the Task II objectives, the site history
and background, the environmental setting and the results of previous
investigations. Section 2 describes the Task II scope of work including an expanded
historical ~search, geophysical investigation, hydrogeologic investigation,
groundwater investigation, soil investigation, indoor air sampling, and preliminary
risk assessment. Section 3 presents the project schedule and costs, and Section 4
lists the references used in this work plan. Appendix A presents the Health and
Safety Plan, Appendix B presents the Quality Assurance Project Plan, Appendix C
provides NYSEG’s "Installation Procedures for Monitoring Wells and Piezometers
at Generating Stations and Ash Landfills" and Appendix D provides NYSEG’s
"Submission Guidelines for Contractors Doing Groundwater Sampling for NYSEG".

OBJECTIVES

The ob]ectlves of Task Il are to: 1) determine the extent of residue by-products
in the on-site environment related to the operation of the former MGP, and
determine if the residue presents a potential significant threat to human health or

the environment, and; 2) delineate the presence of the former tar well and other
former MGP structures which may be sources of MGP residue.

NORWICH SITE HISTORY AND BACKGROUND

Based on existing Sanborn map information, the MGP at Norwich was
operating by 1887. The actual facility start-up date cannot be determined on the
basis of existing information. The facility, under the name Norwich Gas Light
Company, consisted of a large coal storage area, a 35,000-cubic-foot gas storage
vessel (gasometer), and the main production building situated over a tar well. The
facility contained six retorts on two "benches”, along with a repair shop. Coke
storage facilities were also present along with several other buildings.
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In 1892, the facility was unchanged except it was now called the Norwich
lluminating Company. On the 1903 map, ownership of the facility was the same,
but minor modifications in on-site structures had been made. The map notations
are not clear enough to determine the nature of these modifications.

By 1917, map information indicates the facility was operating under the name
Norwich Gas and Electric Company. Major expansions had been made to the
facility by this time. Both a water gas plant and an electric plant were noted on the
map. Modifications inclnded construction of two steel gas holders (26,000 and
100,000 cubic feet), three oil tanks (approximately 10,000 gallons each), wells, a
purifier building and additional coal storage along the railroad siding.

A 1926 map and an updated 1937 map show the plant owned by the New York
Gas and Electric Co. Additional oil storage capacity had been added at the
southeast corner of the property. By 1939, the site was identified as NYSEG
property (Brown Crosby & Co., Inc. map dated June 1939). The updated map from
September 1947 confirms the existence of a tar pit on the west side of the purifier
building. Map notes for the purifier building document oxide storage, indicating
that the gas cleansing process was used. The 1947 map also indicates a generator
room along with the presence of regulators, indicating that the plant had been
converted to a natural gas operation. The site is currently being used by NYSEG,
primarily for equipment storage (Figure 1.1). The eastern portion of the property is
now a NYSEG substation. Based on historical maps, it appears that the substation

is adjacent to the former MGP and is not constructed over any of the former MGP
facilities.

Years of Operation

The plant was in operation prior to 1887, although the exact date cannot be
determined. It is likely that plant capacity expanded substantially through 1917,
when mapping information documents past major facility expansion. Actual gas
production operations appear to have continued through at least 1942.

Processes Used

Early maps indicate both coal and coke storage on-site, indicating that either
coal gas, water gas, or carburetted water gas (CWG) was being produced. A 1917
Sanborn map specifies a water gas plant. This map aiso shows a carburetor in the
producer building and substantial oil storage on-site, indicating CWG was the most
likely process at that time. There is no documentation of by-product disposal on the
property, however a tar well is shown on historical Sanborn maps, and a purifier

chip disposal area was identified by NUS Corporation through an interview with a
former employee.

Land Use History

The land use around the plant was characterized by increasing residential and
commercial development over the years. Historical maps show surrounding land
use included commercial activities such as a laundry and carpet cleaning business
(1926), a bottling company (1926), a lumber yard (1903-1917), ice manufacturing
(1926} and a printing business {1937). The area can be characterized as residential
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FIGURE 1.1
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and light commercial/industrial throughout its history. The site is presently used by
NYSEG for equipment Storage, and the easternmost portion of the property,
adjacent to the former MGP facilities, is an electrical substation,

ENVIRONMENTAL SETTING

The Norwich MGP site is located at 20 Birdsall Street, in the Village of
Norwich, Chenango County, New York. The one acre, former MGP site is bounded
by a commercial warehouse facility to the north, a NYSEG electrical substation and
residences to the east, residences and the Norwich Aero Products facility to the
south and railroad tracks to the west. The former MGP site is owned by NYSEG
and is used for equipment storage, and a portion (on the north side) is leased for use
as a truck parking area by Victory Markets, Inc..

@a the former MGP site is surrounded by a fence which restricts access to
thesit€-"The former purifier building, a two-story brick structure, remains on-site,
as does a small wooden shed and a small wood-frame gas regulator building, Most
of the ground surface is covered with gravel,

The topography of the former MGP site and adjacent areas is flat,
corresponding to the floor of the north-south trending Chenango River valley. The
tops of the adjacent hills are approximately 500 feet above the valley floor. The
Chenango River is the closest surface water body, flowing in a southerly direction
approximately 2,500 feet southeast of the site. Approximately 3,000 feet to the
southwest is the southerly-flowing Canasawacta Creek, which joins the Chenango
River at a point 4,000 feet south of the site. The surface waters downstream of the
site are classified Class B, suitable for bathing, fishing and fish propagation. Surface

water is not used as a drinking water source within three miles downstream of the
site.

The source of drinking water for the municipal water supply system is
groundwater. The nearest municipal well is located 4,000 feet northeast (and

yillgge; the population of the Village of Norwich is approximately 12,000. The site
15 situated within a mostly residential/commercial neighborhood.

RESULTS OF PREVIOUS INVESTIGATIONS
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suspected location of a purifier chip disposal area. The sample depths ranged from
less than one foot to 4.5 feet below ground surface. (Figure 1.1),

Benzene, toluene, ethylbenzene, and total xylenes are principal constituents of
+ MGP tar residues and were present in the subsurface soil samples at elevated levels.

The highest concentrations were present in samples collected nearest to the former
tar well.

Twenty-one semivolatile organic compounds were detected in the soil samples.
Most are polycyclic aromatic hydrocarbons (PAHs) which are typically associated
with MGP residues. The total concentration of PAHs ranged from 228.2 parts per
million (ppm) in Sample SS-8 to 3010.5 ppm in Sample SS-4. Samples SS-3, $S-4,
and S8-5, collected near the underground tar well, contained the highest
concentrations. Eight of the PAHSs are potentially carcinogenic.

Twenty metals were detected in the soil samples, however none of the metals
concentrations exceeded the naturally occurring ranges in New York soils. Arsenic,
chromium, copper and lead had elevated concentrations in some samples compared
to the other soil samples. These elevated concentrations may reflect the presence of
MGP residues in the soils at this site, unless site-specific background data can be
collected which show the background concentrations are also elevated. Total and
amenable cyanide was detected in all the soil samples.

The types and concentrations of contaminants detected in subsurface soil
samples collected near the former tar well suggest that MGP residue sources may
exist beneath the site. An imminent direct contact threat was not identified because
the ground surface is covered with gravel and most of the site is surrounded by a
fence which limits access to the area. The possibility of contaminant migration to.

local groundwater exists and groundwate‘f"i?ﬁ’?ﬁmkmg water source in_the village
and“surroundmg_ar,ea__m_ﬂ —

A Task IIMlgatlon has been designed by ES to address the potential

presence of MGP residue sources in the subsurface and the potential migration of
MGP residue constituents to groundwater.
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SECTION 2
TASK II SCOPE OF WORK

This section provides details of the objectives, data uses and methods for each
of the Task H activities. Table 2.1 presents a summary of the Task II scope of work
for the Norwich MGP site. All work will be performed in accordance with the

project Health and Safety Plan (Appendix A) and the Quality Assurance Project
Plan (Appendix B).

TASK IL.A - EXPANDED HISTORICAL SEARCH
Objectives

Determine chronology of property ownership for the former MGP, and the
sequence of MGP operations at the site. Determine chronology of ownership for
adjoining properties.

Data Uses

Use property ownership and operations information to help identify all possible
MGP residue sources which could be investigated. Use chronology of adjoining
property ownership to identify other possible contamination sources in the vicinity
which could impact the on-site and surrounding environment. Use documentation
of other sources to distinguish environmental impacts and public health risks
attributable to the those sources from those attributable to the MGP residue.

Methods

Locate and review deeds for the former MGP site property and adjoining
properties, focusing on identifying possible industrial or commercial land uses which
could have served as contamination sources. Review available Sanborn maps and
historical aerial photographs to identify industrial/commercial land uses in the
vicinity which could be sources of contamination. Because the former MGP ended
operations over 50 years ago, interviews with former employees may not be possible.
However, local residents and employees of the subsequent gas distribution facility
may have knowledge of the historical land use at the site and surrounding area. ES

- will attempt to identify and interview local residents and employees with such

knowledge. These interviews will be coordinated in advance with the local and
corporate NYSEG representatives. ES will also attempt to identify residences in

the site vicinity which may have groundwater wells, posing possible exposure
pathways.

KLB/SY236.10.01/NORWICH1
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TASK I1.B - GEOPHYSICAL INVESTIGATION
Objectives

Determine the presence of -related structures, such as the limits of the
relief holder foundations and tar well which may exist on-site. Determine whether
mmma{h—?ﬂo—wngradlem of the site.
Determine whether buried utilities exist beneath the site or downgradient areas.
Data Uses

Use evidence of remaining MGP structures to further investigate potential
sources of MGP residues. Use evidence of conductive contaminant plumes to focus
the hydrogeologic and groundwater investigations on affected area(s). Use
information on buried utilities to assess possible contaminant migration pathways,
and to identify possible exposure risks to utility workers. Use evidence of buried

utilities to modify locations for anticipated subsurface excavations, borings, wells,
etc.

Methods

Perform an electromagnetic (EM) survey using a Geonics EM-31 or similar
equipment. The survey will be conducted over a 20- by 20-foot grid tied to a
permanent location on-site. Where evidence of a conductive plume or subsurface
feature exists, readings will be taken at a closer spacing. An off-site station will be
established for instrument calibration and background readings. The survey will
cover, at a minimum, the grid area identified on Figure 2.1.

At the present time, it is anticipated that no off-site properties will be included,;
however surveying off-site may be necessary to track a plume or subsurface feature.
These arrangements will be coordinated with NYSEG. The EM data will be plotted
and contoured daily, so the survey coverage can be modified to further define
suspected MGP structures, residue sources or conductive plumes. As an added
measure, those areas suspected to have buried utilities will be surveyed with an
electronic line locator so the location of the feature can be staked out and surveyed

relative to an on-site datum for future reference. The survey grid and EM survey
field work can be completed in five days.

ES has also evaluated the use of Ground Penetrating Radar (GPR) at the site
to locate subsurface anomalies associated with former MGP structures. The
presence of the electrical substation, buried utilities and overhead lines create
interferences which will preclude the use of GPR,

Upon completion of the field work and interpretation of the data, the
subsequent investigation tasks will be modified as necessary to better achieve the
task objectives and to avoid interferences with buried utilities.

TASK IL.C - SOIL INVESTIGATION
Objectives

Determine the presence of visible MGP residues in surface and subsurface soils
on-site. Confirm limits of former MGP structures in the subsurface. Determine
e
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whether MGP residues exhibit hazardous waste characteristics, or present a human

health or environmental risk. Determine soil physical characteristics and depth to
water table.

Data Uses

Use information on extent of visible MGP residues to establish the limits of the
visibly contaminated area, and to assess the associated migration pathways, possible
environmental threats and possible human risks. Use information on limits of
former MGP structures to design a remedial action, and to modify the
hydrogeologic and groundwater investigations as necessary. Use information on
physical characteristics of soil and depth to water table to modify the hydrogeologic
and groundwater investigations, and to design a remedial action.

Methods

Prior to any intrusive subsurface investigation, the underground utility locating
service and NYSEG will be asked to locate all buried utilities. NYSEG will be
responsible for securing access permission for all work. Split spoon soil borings will
be drilled to whichever of the following is encountered first: the water table;

disturbed, native soil; auger refusal; or a maximum depth of ten feet. The borings
<y will be conducted in the center of the former relief holders, tar well, and any other
~ suspected former MGP structures as indicated by the geophysical survey and
*/ N historical information. Although not presently budgeted, borings may also be
necessary outside the site property lines, if visual evidence suggests MGP residues
may extend beyond the site property lines. Off-site borings will be recommended
only if there is geophysical or visual evidence of MGP residues, and with the
concurrence of NYSEG. A maximum of 30 borings has been budgeted to be drilled
within the property lines to define the locations of former MGP structures and to
ensure adequate visual characterization of the soils.

While drilling the borings, the soil will be sampled continuously for visual
. § inspection. Information on soil moisture, color, texture, structure and visual or
J other evidence of MGP residue will be noted in a field book. Visual evidence of

MGP residue will be confirmed by monitoring the open split-spoon with a
~< 7w photoionization detector (PID) for the presence of VOCs. Budget estimates include
1~ the use of a tripod and portable drilling rig,

> Selected soil samples will be retained for chemical analysis by NYSEG’s
N laboratory. Based on the Task I subsurface soil sample results, the indicator

analyses for all Task II soil samples will be benzene, toluene, ethylbenzene and total
xylenes (BTEX), PAHs and cyanide.

A total of 39 soil sample analyses have been budgeted (Table 2.2). Two
background soil samples will be collected off-site to establish ambient
concentrations of BTEX, PAHs and cyanide in the site vicinity. The background
samples will be collected at a depth of three to five feet below ground surface, for
comparison with the on-site samples collected from the subsurface.

One background and four other samples will be collected randomly in the area
outside the fence, but within the site property lines. The background sample will be

KLB/5Y236.10.01/NORWICH1
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collected at a depth of 6 to 12 inches at one of the previously designated background
locations. The random samples will be collected from immediately beneath the
gravel cover, at about 6 to 12 inches beneath the surface. These results are intended
to demonstrate whether the shallow subsurface soils outside the fence are
contaminated. Based on these data, a decision can be made regarding extending the

fence to the property line. These samples will be analyzed for BTEX, PAHs and
cyanide.

Thirty-two samples have been budgeted to be collected from the soil borings;
four from residue sources and 22 from the outer and lower limits of the residue
sources. Sample locations will be chosen at the discretion of the on-site geologist to
provide characterization of visibly contaminated soils and MGP residue sources and
to define the outer and lower limits of that contamination. The latter objective will
be achieved by selecting samples from below the visibly contaminated zone to
determine the lower extent of contamination. Samples will also be collected
adjacent to the visibly contaminated zone (i.e. another boring five or ten feet away)
to determine the lateral extent of contamination. This information will be used to

estimate the volume of any MGP residue sources and/or the amount of
contaminated soil.

(— The MGP residue and visibly contaminated samples will be analyzed by the
| Toxicity Characteristic Leaching Procedure (TCLP) and for waste characteristics
f (ignitability, corrosivity, reactivity). These analyses will demonstrate whether the

N | residues or soils are characteristically hazardous or toxic. Only one sample from
1 s | each distinct residue source will be analyzed. Eleven of the 22" near source"

N

I
~ i

™\

/ samples will be analyzed for BTEX, PAHs and cyanide, and eleven will be analyzed

for PAHs only.

Finally, six subsurface soil samples will be collected from the three
downgradient well borings as described in the next subsection (Task I1.D).

All soil samples will be discrete samples collected with stainless steel split
spoons or bucket augers. Due to the large number of samples, dedicated equipment
will not be feasible and the equipment will be decontaminated between samples by
steam cleaning or with successive rinses of Alconox detergent, distilled water,
methanol, and distilled water. All decontamination water will be contained in
drums for subsequent disposal by NYSEG. Details of the analytical protocols and
quality assurance/quality control (QA/QC) procedures are described in the
subsection titled "Sample Analysis/Data Quality’ found in another subsection of this
work plan. Soil samples will be collected in bottles provided by ES, labeled, sealed,
packed in ice and shipped to the laboratory via overnight delivery under chain of
custody protocols. All pertinent data will be recorded in the field log book.

TASK ILD - HYDROGEOLOGIC INVESTIGATION
Objectives

Characterize the uppermost aquifer in terms of the depth to water, groundwater

flow direction, gradient and velocity, aquifer thickness, depth to confining layer, and
the physical characteristics of the aquifer materials.

KLB/S§Y236.10.01/NORWICH1
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Data Uses

These data will be used to determine the potential for MGP residue
constituents to migrate to the water table, and the direction and speed with which
dissolved constituents may migrate off-site. Water level elevations in well pairs will
be compared to determine, in part, how certain constituents may behave within the
aquifer (i.e. sink or float). These data will be used in combination to assess the
potential risks of exposure to residents downgradient of the site who may use
groundwater as a source for drinking water, cooking, bathing, etc.

Methods

Four monitoring well pairs will be installed into the uppermost aquifer. The
well locations will be confirmed after the geophysical and soil investigations. Two
downgradient well pairs will be placed within identified conductive plumes and/or
downgradient of significant sources of MGP residues (i.e. tar well and former relief
holders). One upgradient well pair will be installed in an area shown by the EM
survey to be outside any identified conductive plumes. The well pairs will be
positioned to monitor the upper and lower portions of the aquifer. Due to density
differences the BTEX would be expected in the upper portion of the aquifer and the
PAHs in the lower portion.

The well borings will be drilled with hollow-stem augers and soil samples will be
collected continuously (i.e. two-foot samples collected at two-foot intervals) in the
deepest boring at each well pair location. One sample from each deep boring will
be analyzed for grain size characteristics and Atterberg limits to characterize the
aquifer materials. The depth of the sample will be at the discretion of the on-site
geologist. The upgradient boring will be drilled first and will proceed through the
aquifer to a maximum depth of 60 feet, unless the lower boundary of the aquifer or
the top of a confining zone is identified. The deep well screen will be set at the
bottom of the aquifer, or the top of a confining zone or between 55 and 60 feet.
Upon completion of the deep well, the shallow well will be drilled approximately ten
feet away. The depth of the shallow well boring is estimated to be 20 feet, and the
screen will intersect the water table. The two downgradient well pairs will be drilled
and positioned in the same manner as the upgradient pair.

Two soil samples will be collected from each of the three deep downgradient
well borings and analyzed for BTEX, PAHs and cyanide (Table 2.2). As the borings
are continuously split-spoon sampled during drilling, the samples will be placed in
jars, sealed with aluminum foil and allowed to equilibrate. The intake of the PID
will be inserted through the foil and the headspace will be measured for total VOCs.
The sample with the highest headspace reading (above background) from each
boring will be retained for analysis. The second sample will be from near the
bottom of the screened section of the well.

All wells will be constructed with two-inch, inside diameter, flush-joint, stainless
steel "prepacked” screen and casing. The well borings and well installations will be
completed in general accordance with NYSEG’s required installation procedures
for monitoring wells (Appendix C). If possible, the wells will be installed with curb
boxes flush with the ground surface. Locks will be provided by ES. If necessary, the

KLB/SY236.10.01/NORWICH1
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wells will have a stand pipe extending two to three feet above ground and be
prqtected by guard posts. ES will also develop the wells and install dedicated
stainless steel bailers. For well development, ES may employ a centrifugal pump or
the Waterra system. The Waterra system is an inertial pump, using dedicated high

density_ polyethylene tubing and foot valve to surge the well and remove water at the
same time,

Following installation and development, water levels in the wells will be

- measured (after stabilization) and slug tests will be performed to determine the

hqrizontal hydraulic conductivity. Appropriate field test and data analysis methods
will be selected based on the aquifer configuration. Water levels in the wells will be
monitored monthly thereafter for a period of at least twelve months.

~ The rims of the well casings will be surveyed to determine reference elevations
tied to an on-site datum.

/All downhole materials and equipment will be steam cleaned between well
borings. A temporary decontamination pad will be constructed on-site (within the
fenced area) and decontamination water will be contained in drums for subsequent
disposal by NYSEG based on the first round of groundwater results. Visibly

. cqntaminateq soil cuttings or those with PID rea%m@ygﬁ&gwmd
will b_q_ conta_.medi@dmms‘ At the completion of Task I1.D, a composite sample of
- ¥ the soil cuttings will be collected and analyzed by TCLP and waste characteristics

methods to determine whether these materials are hazardous. Upon receipt of
those results, a recommendation will be made regarding disposition of the material.
In the interim, the drums will be labeled as non-hazardous with a description of the

contents and the origin.

TASK ILE - GROUNDWATER INVESTIGATION
Objectives

Characterize groundwater quality in the uppermost aquifer upgradient and
downgradient of the former MGP ite, and determine whether MGP residue

constituents are migrating to groundwater.

Data Uses

Compare upgradient and downgradient concentrations to identify impacts Oln
groundwater quality attributable to the former MGP.  Compare sample
concentrations to groundwater standards to identify regulatory violations. fI'hc?se
data will be used in the preliminary risk assessment to esumate.the quantitative
health risk to downgradient groundwater users. These data will also establish

whether groundwater remediation may be warranted.

Methods

The first round of groundwater samples will be collected no sooner than two
weeks after development. Collection of quarterly grqundwater samples will begén
by measuring water level elevations in all wells on-site. The total length of the
water column in the well will be measured and the volume of water in the well will
be calculated. A minimum of three well volumes will be removed from each well by

236.10.01/NORWICH1
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G\ the building will be retrieved and shipped via ove

}f Used to estimate the Quantitative health risk
con

bailing, pumping or using a dedicated sampling device. The temperature, specific
conductivity and pH of the purge water will be monitored to ensure these
parameters stabilize.

After the water level in the well recovers to at least 80% of this pre-purging
level, a sufficient quantity of water will be removed from the well to satisfy the
analytical requirements. The upgradient well will be sampled first. Sample'b_ottles
will be provided by ES. The groundwater samples will be removed by bailing or
with the dedicated sampling device. A separate aliquot will be collected and
analyzed in the field for pH, temperature and specific conductivity. Table 2.2
summarizes the groundwater sampling and analysis program. The sample bottles
will be sealed, labeled, packed in ice and shipped under chain of custody protocols
to the NYSEG laboratory via overnight delivery. A complete record of all pertinent
information and data will be compiled in the field log book. The overnight shipping
manifest number will be noted on the chain of custody form and receipt of the
samples will be confirmed with the laboratory on the following day.

Four rounds of quarterly groundwater sampling are currently planned for Task
II to determine whether seasonal variations in water levels and groundwater quality
exist. The samples will be analyzed for BTEX, PAHs and cyanide; where possible,

the laboratory will utilize a modified purge procedure which will allow lower
detection limits to be achieved for the BTEX analysis,

TASK ILF - INDOOR AIR SAMPLING
Objective

Determine whether MGP residue constituents are
collected from the former purifier building.

Data Use

present in indoor air samples

via exposure to MGP residue

stituents, and to identify whether some form of remedial action is warranted.

: rnight delivery to the Gaison

ang;;:;;org UII\];I:]gS I?Ihiil(;l Ef dc:ustod_\,r protocols. The indoor ai:y sample will be
y cthod 1500/1501 (BTEX and n hth

Method 5506 (16 PAHs). Details of the ana A rotacqs ) 2ad NIOSH

requirements are provided in lytical protocols  and QA/QC

the subsection on sample analysis/data quality and

KLB/SY236.10.01 /NORWICH]
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Appendix B. A summary of the indoor air sampling and analysis is provided on
Table 2.2,

TASK I1.G - PRELIMINARY RISK ASSESSMENT
Objective

Determine the potential for, and magnitude of, health risks from exposure to
MGP residue constituents present in soil, air and groundwater at the site.

Data Use

These data will allow identification of chronic and acute exposure risks which
dictates the necessity for remedial action.

Methods

Task I and Task II results will be used to prepare a preliminary risk assessment,
including identification of the contaminants of concern, the exposure pathways, the
exposure concentrations and the potential receptors. As part of the identification of
receptors, a land use survey of the area within one-half mile of the site will be
performed. The survey will present, in graphical form, the type and location of all
sensitive environments/receptors (day-care facilities, hospitals, etc.) and possible
contaminant sources other than the MGP site which could impact environmental
quality or public health.

OTHER ACTIVITIES

ES has evaluated several other activities which were considered but not
& included in the Task II investigation planning. There are no surface water bodies
4 nearby which could be impacted by run-off from the site; therefore sampling of
< stream water and sediment has not been included in Task II. Soil vapor survey
™ echniques could be used at the site, based on the shallow water table and the
~ [ presence of BTEX in a seep sampie. However, the relatively small size of the

“ former MGP site makes direct measurements via soil borings and groundwater
\ sampling more desirable and cost-effective and the compacted surface soil makes

riving vapor probes difficult. Similarly, test pit excavations were considered but
not recommended due to the difficulty in controlling air releases should a relatively
large MGP residue source be exposed. The site is very close to several residences,
and the soil borings and non-intrusive geophysical techniques are a safer choice.
Test pits may be suitable as a Task HI activity should the presence and location of
structures be indicated during Task II.

SAMPLE ANALYSIS/DATA QUALITY

The analytical program summary is presented in Table 2.3. All sample analyses
will be conducted by NYSEG's laboratory. All analyses and analytical reporting will
be in accordance with the Category B reporting deliverables for the NYSDEC
Analytical Services Protocol (ASP) dated September 1989. The ASP specifies
QA/QC requirements which the laboratory must follow for all calibrations,
instrument tunes, surrogate, spike and blank sample analyses, documentation and

KLB/§Y236.10.01/NORWICH1
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deliverables. ASP methods and requirements have been specified due to the
likelihood that NYSDEC will review the Task II report at some time. Utilizing the
ASP will ensure that an appropriate level of QA/QC has been incorporated into the
Task II program and that the data will be of known, documentable quality.

All analytical data packages received by ES will be fully validated for
compliance with the project analytical program and the ASP requirements for
analysis and reporting. The data will also be validated for usability to ensure that all
data incorporated in the Task Il program are valid. The data validation will follow
the functional guidelines published by the U.S. EPA for organic and inorganic
analyses. Data validation will resuit in the data being accepted, rejected or flagged
to alert the data user to qualifications on data use.

Details of the analytical methods, protocols and reporting requirements are
specified in the Project Quality Assurance Plan (Appendix B). The laboratory will

provide a summary of the analytical results on a computer disk. ES will convert that
data to NYSEG’s groundwater database format.

TASK ILH - TASK II REPORTING

A Task II investigation report will be prepared in accordance with NYSEG’s
report format, which includes the following sections:

- Introduction

- Summary of Previous Investigations

- Site Activities

. Site Characterization

. Chemical Distribution of Contaminants On and Off Site
- Physical and Chemical Data Assessment

. Preliminary Identification of Exposure Risks

. Conclusions and Recommendations

. Schedule and Costs {for Task I1I, if necessary)

- References

- Appendices

The analytical groundwater data will be provided on floppy disk in the format
specified by NYSEG (Appendix D). Task II reporting will begin on an intermittent
basis after the soil investigation (Task ILC). The draft Task I report will be
completed after the first round of groundwater sampling and after all data has been
validated and the preliminary risk assessment is completed (Task ILG). Data
validation costs have been included in the reporting task. After completing the
preliminary risk assessment, the draft Task 1l report will be compiled within one
week. Our schedule allows one week for internal review by the ES Technical
Directors and one week for addressing internal review comments. Three copies of

KLB/SY236.10.01/NORWICHI1
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the draft report will be prepared for NYSEG's review. Our budget estimate
includes one meeting with NYSEG in Binghamton to discuss the draft report.

As the quarterly groundwater sampling rounds are completed, letter reports of
the results will be submitted to NYSEG, Upon completion of all sampling rounds,
and the receipt of draft report comments, a final Task II report will be prepared.

KLB/SY236.10.01/NORWICH!
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SECTION 3
SCHEDULE AND BUDGET

The Task II investigation schedule is presented on Figure 3.1. The Task II
investigation budget is presented on Table 3.1. The budget includes labor rates
which are currently identified in Contract 90-395. Analytical costs are not included;

all analyses will be performed by the NYSEG laboratory, with the exception of the
indoor air analyses,

The draft Task II report will be submitted in 25 weeks, after the first round of
quarterly groundwater data have been received, validated and reviewed. Letter
reports summarizing the results of subsequent quarterly groundwater sampling
rounds will also be submitted. The final report will incorporate the draft report
review comments and all rounds of groundwater sampling data.

The budget for Task ILH includes project management throughout the project.
Tasks 11.G and I1.H are "lump sum" tasks for which labor charges will be billed 20%
upon submission of the first invoice as a project start-up milestone, 20% at
completion of the first round of groundwater sampling, 409% upon submission of the
draft Task II report, 10% upon submission of the final Task II report and 10% upon
approval of the final report. Other direct costs will be billed on a time and
materials basis, with supporting documention.

KLB/S5Y236.10.01 /NORWICH1
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SECTION 4
REFERENCES

1. Prioritization of Former Manufactured Gas Plant Sites, Norwich, N.Y., {Task
I) report prepared by Engineering-Science, Inc. dated September, 1991.

2. Management of Manufactured Gas Plant Sites Volumes I and 11, prepared by
the Gas Research Institute, dated 1987.
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EMERGENCY CONTACTS

In the event of any situation or unplanned occurrence requiring assistance, the
appropriate contact(s) should be made from the list below. For emergency
sitnations, contact should first be made with the site coordinator who will notify
emergency personnel who will then contact the appropriate response teams. This
emergency contacts list must be in an easily accessible location at the site,

Contingency Contacts Phope Number

Nearest phone located on-site Use public phone

Fire Department 911

Poison Control Center 911

ES Contract Physician (IMA) (315) 478-1977
(315) f;2-9705

NYSEG Local Manager

Thomas Hoffman (607) 334-2255

Medical Emergency

Chenango Memorial Hospital (607) 3354111

ROUTE TO HOSPITAL: From the site, go north on Birdsall to first red light.
Take a left on E. Main Street, go to next red light, and take a right (Broad Street).

Go through two more red lights, and the Hospital is approximately 1 block up on the
left (see figure attached).

ES Contacts
ES Project Manager:

George Moreau (315) 451-9560
(ES Syracuse) (Office)

ES Office Health and

Safety Representative:

W.L. Bradford (315) 451-9560
(Office)
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1. INTRODUCTION

The purpose of this health and safety plan is to establish personnel protection
standards and mandatory safety practices and procedures for field investigation
efforts. This plan assigns responsibilities, establishes standard operating procedures,
and provides for contingencies that may arise while operations are being conducted
at hazardous waste sites.

The provisions of the plan are mandatory for all on-site personnel. All ES
personnel shall abide by this plan. Health and Safety plans must be prepared by
subcontractors and they must conform to this plan as a minimum. Alternately,
subcontractor personnel may choose to abide by the provisions of the ES plan. All
personnel who engage in project activities must be familiar with this plan and
comply with its requirements; these personnel must sign-off on the Plan Acceptance
Form (Appendix A) prior to beginning work on the site. The plan acceptance form
must be submitted to the Office Health and Safety Officer.

1.2 Site Description

Refer to Section 2 of the project work plan.
1.3 Scope of Work

Field tasks to be conducted at the site includes geophysical surveys, split spoon
soil sampling, surface soil sampling, indoor air monitoring, monitoring well

installations and groundwater sampling. Refer to Section 2 of the Work Plan for
details of the scope of work.

1.4 Project Team Organization

Table 1 describes the responsibilities of all on-site personnel associated with

this project. The names of principal on-site personnel associated with this project
are delineated below:

Project Manager: G.H. Moreau
Field Team Leader: W.D. Lilley
Site Health and Safety Officer: W.D. Lilley

2. RISK ANALYSIS
2.1 Chemical Hazards

Potential contaminants which may be encountered while conducting field tasks
at the site include heavy metals, polycyclic aromatic hydrocarbons (PAHs), volatile
organics, and cyanide. Some relevant properties of these compounds are shown in
Table 1. For protection against exposure to heavy metals, dust generation should be
minimized. To minimize exposure to PAHs, dust generation should be minimized

and disposable latex gloves will be worn. Direct contact with suspected wastes will
be avoided.

In addition to the compounds which may be detected on site, some of the
solvents used in the processing of samples are potentially hazardous to human
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TABLE 1

CHARACTERISTICS OF CHEMICALS WHICH MAY BE DETECTED

ON SITE

Method Exposure Odor
of Limit IDLH LEL Threshold

Compound Detection
Benzene  PIDM/CT® 1 ppm 2000ppm 13% 1-100 ppm
Cyanides CT 5 mg/m3 50 mg/m3 = NC® NR®
1,2-Dichloro-  PID 200 ppm 4,000ppm  9.7% 275 ppm
ethylene
Lead NA®G 0.15 mg/m3 NR NR NR
PAHs NA 0.2 mg/m3 400 mg/m3 NR No
PCBs NA 0.5 mg/m3 5 mg/m3 NC NR
(54% Chlorine)
Trichloro- PID 50 ppm 1,000 ppm  11% 10-120 ppm
ethylene
Vinyl PID/CT 1ppmé NR 3.6% >1,000 ppm
Cloride
Zinc 5 mg/m3 NR NR NR
(Zinc Oxide Dust)NA

(1) Photoionization Detector
(2) Colorimetric Tube

(3) Not combustible.

(4) Not reported

(5) None Available

(6) Value is an ACGIH TLV.
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health if they are not used properly. Decontamination solvents will not be used on-
site since only dedicated sampiing apparatus will be used. Material Safety Data
Sheets for these sample processing compounds are included in Appendix B. Some
or all of these compounds may be used in the tasks to be performed at the site.

2.2 Physical Hazards
2.2.1 Heat Stress

The use of protective equipment, if required, may create heat stress.
Monitoring of personnel wearing personal protective clothing should commence
when the ambient temperature is 70°F or above. Table 2 presents the suggested
frequency for such monitoring. Monitoring frequency should increase as ambient
temperature increases or as slow recovery rates are observed. Heat stress
monitoring should be performed by a person with a current first aid certification
who is trained to recognize heat stress symptoms. For monitoring the body’s
recuperative abilities to excess heat, one or more of the following techniques will be
used. Other methods for determining heat stress monitoring, such as the wet bulb
globe temperature (WBGT) Index from American Conference of Governmental
Industrial Hygienist (ACGIH) TLV Booklet can be used.

To monitor the worker, measure:

* Heart rate. Count the radial pulse during a 30-second period as early as
possible in the rest period.

* If the heart rate exceeds 100 beats per minute at the beginning of the rest

period, shorten the next work cycle by one-third and keep the rest period the
same.

- If the heart rate still exceeds 100 beats per minute at the next rest period,
shorten the following work cycle by one-third.

* Oral temperature. Use a clinical thermometer (3 minutes under the tongue)

or similar device to measure the oral temperature at the end of the work
period (before drinking).

- If oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by
one-third without changing the rest period.

- If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next
rest period, shorten the following cycle by one-third.

* Do not permit a worker to wear a semipermeable or impermeable garment
when oral temperature exceeds 100.6°F (38.1°C).

2.2.2 Prevention of Heat Stress

Proper training and preventative measures will aid in averting loss of worker
productivity and serious illness. Heat stress prevention is particularly important
because once a person suffers from heat stroke or heat exhaustion, that person may
be predisposed to additional heat related illness. To avoid heat stress the following
steps should be taken:
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TABLE 2

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING
FOR FIT AND ACCLIMATIZED WORKERS2

Adjusted Temperature?

Normal Work Ensemble®

Impermeable Ensemble

90°F (32.2°C) or above

87.5°F -90°F (30.8° -
32.2°C)

82.5°F -87.5°F (28.1° -
30.8°C)

77.5°F -82.5°F (25.3° -
28.1°C)

72.5°F -77.5°F (22.5° -
25.3°C)

After each 45 minutes
of work

After each 60 minutes
of work

After each 15 minutes
of work

After each 30 minutes
of work

After each 60 minutes
of work

After each”90 minutes
of work

After each 120 minutes
of work

a For work levels of 250 kilocalories/hour.

b Calculate the adjusted air temperature (ta adj) by using this equation:
ta adj °F = ta °F + (13 x 5 sunshine). Measure air temperature (ta) with a
standard mercury-in-glass thermometer, with the bulb shielded from radiant
heat. Estimate percent sunshine by judging what percent time the sun is not
covered by clouds that are thick enough to produce a shadow. (100 percent
sunshine = no cloud cover and a sharp, distinct shadow; 0 percent sunshine

= no shadows.)

¢ A normal ensemble consists of cotton overalls or other cotton clothing with
long sleeves and pants.
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- Adjust work schedules.

- Modify work/rest schedules according to monitoring requirements.
- Mandate work slowdowns as needed.

- Perform work during cooler hours of the day if possible or at night if
adequate lighting can be provided.

- Provide shelter (air-conditioned, if possible) or shaded areas to protect
personnel during rest periods.

- Maintain worker’s body fluids at normal levels. This is necessary to ensure
that the cardiovascular system functions adequately. Daily fluid intake must
approximately equal the amount of water lost in sweat, i.e., eight fluid ounces
(0.23 liters) of water must be ingested for approximately every eight ounces
(0.23 kg) of weight lost. The normal thirst mechanism is not sensitive enough
to ensure that enough water will be drunk to replace lost sweat. When heavy

sweating occurs, encourage the worker to drink more. The following
strategies may be useful:

- Maintain water temperature 50° to 60°F (10° to 16.6°C).
- Provide small disposable cups that hold about four ounces (0.1 liter).

- Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or
dilute drinks) before beginning work.

- Urge workers to drink a cup or two every 15 to 20 minutes, or at each
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per
day are recommended, but more may be necessary to maintain body

weight.
* Train workers to recognize the symptoms of heat related illness.
2.2.3 Cold-Related Illness

If work on this project begins in the winter months, thermal injury due to cold
exposure can become a problem for field personnel. Systemic cold exposure is
referred to as hypothermia. Local cold exposure is generally labeled frostbite.

Hypothermia. Hypothermia is defined as a decrease in the patient core
temperature below 96°F. The body temperature is normally maintained
by a combination of central (brain and spinal cord) and peripheral (skin
and muscle} activity. Interferences with any of these mechanisms can
result in hypothermia, even in the absence of what normally is
considered a "cold" ambient temperature. Symptoms of hypothermia
include: shivering, apathy, listlessness, sleepiness, and unconsciousness.

Frostbite, Frostbite is both a general and medical term given to areas of local cold
injury. Unlike systemic hypothermia, frostbite rarely occurs unless the
ambient temperatures are less than freezing and usually less than 20°F.
Symptoms of frostbite are: a sudden blanching or whitening of the skin;
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the skin has a waxy or white appearance and is firm to the touch; tissues
are cold, pale, and solid.

2.2.4 Prevention of Cold Related Illness

- Educate workers to recognize the symptoms of frostbite and hypothermia
- Identify and limit known risk factors:

- Assure the availability of enclosed, heated environment on or adjacent to the
site.

- Assure the availability of dry changes of clothing.

- Develop the capability for temperature recording at the site.
+ Assure the availability of warm drinks.

Monitoring
Start (oral) temperature recording a the job site:

* At the Field Team Leader’s discretion when suspicion is based on changes in
a worker’s performance or mental status,

- At a worker’s request.

- As a screening measure, two times per shift, under unusually hazardous
conditions (e.g., wind-chill less than 20°F, or wind-chill less than 30°F with
precipitation).

* As a screening measure whenever any one worker on the site develops
hypothermia. '

Any person developing moderate hypothermia (a core temperature of 92°F)
cannot return to work for 48 hours.

3. PERSONNEL PROTECTION AND MONITORING
3.1 Medical Surveillance

Engineering-Science will utilize the services of a licensed occupational health
physician with knowledge and/or experience in the hazards associated with the
project to provide the medical examinations and surveillance specified herein.

Personnel involved in this operation have undergone medical surveiliance prior
to employment at ES, and thereafter at 12-month intervals. The 12-month medical
examination includes a complete medical and work history and a standard
occupational physical, examination of all major organ systems, complete blood
count with differential (CBC), and a SMAC/23 blood chemistry screen which
includes calcium, phosphorous, glucose, uric acid, BUN, creatinine, albumin, SGPT,
SGOT, LDH, globulin, A/G ratio, alkaline phosphates, total protein, total bilirubin,
triglyceride, cholesterol, and a creatinine/BUN ratio. Additionally a pulmonary
function test will be performed by trained personnel to record Forced Vital Capacity
(FVC) and Forced Expiratory Volume in second (FEV;). An audiogram and
visual acuity measurement, including color perception, is provided. The medical
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exam is performed under the direction of a licensed Occupational Health Physician.
A medical certification as to the fitness or unfitness for employment on hazardous
waste projects, or any restrictions on his/her utilization that may be indicated, is
provided by the physician. This evaluation will be repeated as indicated by
substandard performance or evidence of particular stress that is evident by injury or
time loss illness on the part of any worker.

3.2 Site Specific Training

The Site Health and Safety Officer will be responsible for developing a site
specific occupational hazard training program and providing training to ail ES

personnel that are to work at the site. This training will consist of the following
topics:

- Names of personnel responsible for site safety and heaith.
» Safety, health, and other hazards at the site.
* Proper use of personal protective equipment.
* Work practices by which the employee can minimize risk from hazards.
- Safe use of engineering controls and equipment on the site.
- Acute effects of compounds at the site.
- Decontamination procedures.
3.3 Personal Protective Equipment and Action Levels
3.3.1 Conditions for Level D

Level D protection will be worn for initial entry on-site and initially for all
activities. Level D protection will consist of:

- Coveralls
- Safety boots

* Nitrile outer and PVC inner gloves (must be worn during all sampling
activities)

* Hard hat (must be worn during drilling activities)

* Splash goggles (must be worn if a splash hazard is present)
' 5-minute escape SCBA

3.3.2 Conditions for Level C

If any exposure limit is exceeded the personnel will retreat.

3.4 Monitoring Requirements

Monitoring for organic vapors in the breathing zone will be conducted with a
Photovac-TIP II photoionization detector. A Draeger bellows equipped with the

KLB/SY156.50.03/NORWICH1



-

appropriate tubes will be used to monitor for cyanide. Readings will be taken under
the following circumstances.

Upon initial entry onto the site.
When weather conditions change.
When work begins on another portion of the site.

Specific monitoring for carcinogenic compounds, namely vinyl chloride and
benzene, will not be conducted because of the remote chance that these compounds
could be present in significant quantity. Because of the volatility of these
compounds, the long period of time (50+ years) since MGP operations ceased, and
the fact that only non-intrusive sampling will be practiced, no measurable guantity
of these compounds is expected. Furthermore, the subsurface structures in which
air will be sampled are distant from the site of actual plant operations. Specific
monitoring for vinyl chloride, benzene or other compounds is therefore not
considered necessary beyond normal PID screening.

4. WORK ZONES AND DECONTAMINATION
4.1 Site Work Zones

To reduce the spread of hazardous materials by workers from the contaminated
areas to the clean areas, zones will be delineated at the site. The flow of personnel
between the zones should be controlled. The establishment of the work zones will
help ensure that personnel are properly protected against the hazards present where
they are working, work activities and contamination are confined to the appropriate
areas, and personnel can be located and evacuated in an emergency.

4.1.1 Exclusion Zone

Exclusion zones will be established at the site during any activity when Level C
protection is established as a result of conditions discussed in Section 3.
Unprotected onlookers should be located 50 feet upwind of drilling or soil sampling
activities. In the event that volatile organics are detected in the breathing zone as

discussed in Section 3, all personnel within the exclusion zone must don Level C
protection.

All personnel within the exclusion zone will be required to use the specified
level of protection. No food, drink, or smoking will be allowed in the exclusion or
decontamination zones.

4.1.2 Decontamination Zone

Should it be necessary to establish an exclusion zone, the decontamination zone
will be utilized. This zone will be established between the exclusion zone and the
support zone, and will include the personnel and equipment necessary for
decontamination of equipment and personne! (discussed below). Personnel and
equipment in the exclusion zone must pass through this zone before entering the
support zone. This zone should always be located upwind of the exclusion zone.
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4.1.3 Support Zone

The support zone will include the remaining areas of the job site. Break areas,
operational direction and support facilities (to include supplies, equipment storage
and maintenance areas) will be located in this area. No equipment or personnel wil]
be permitted to enter the support zone from the exclusion zone without passing
through the personnel or equipment decontamination station. Eating, smoking, and
drinking will be allowed only in this area.

4.2 Decontamination

Due to the low level of contaminants expected, any water used will be disposed
of on-site.

4.2.1 Decontamination of Personnel

Decontamination will not be necessary if only Level D protection is used.
However, disposable gloves used during sampling activities should be removed and
bagged: personnel should be encouraged 1o remove clothing and shower as soon as
is practicable at the end of the day. All clothing should be machine-washed. All
personnel will wash hands and face prior to eating and before and after using the
restroom.

4.2.2 Decontamination of Equipment

Only dedicated sampling equipment will be used at each site (re.
decontamination of equipment will not take place on-site, enough sampling
equipment will be utilized to collect all samples in a single round of sampling).

Equipment decontamination will take place off-site and will consist of steam
cleaning or successive rinses of clean water, alconox solution, clean water, methanol
and clean water.

5. SAMPLE SHIPMENT

Samples collected in this study, with the exception of any drum samples, tank
samples, or other concentrated wastes, will be classified as research samples. In
general, samples collected from streams, ponds, or wells and are not expected to be
grossly contaminated with high levels of hazardous materials.

The sample tag will be legibly written and completed with an indelible pencil or
waterproof ink. The information will also be recorded in a log book. As a
minimum, it will include:

- Exact location of sample

+ Time and date sample was collected

* Name of sampler witnesses (if necessary)

- Project codes, sample station number, and identifying code (if applicable.
* Type of sample (if known)

+ Tag number (if sequential tag system is used)

KLB/SY156.50.03/NORWICH1
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- Laboratory number (if applicable)
- Any other pertinent information (CFR 40 261.4)
Info to accompany samples:

1) Sample collectors name, address, phone

2) Laboratory name, address, phone

3) Quantity of sample

4) Date of shipment

5) Description of sample, (ie) Research sample-soil, Research sample-
water

5.1 Environmental Samples

Environmental samples will be packaged and shipped according to the following
procedure:

Packaging

1. Place sample container, properly identified as research samples and with a
sealed lid, in a polyethylene bag, and seal bag;

2. Place sample in a fiberboard container or metal picnic cooler which has been
lined with a large polyethylene bag.

3. Pack with enough noncombustible, absorbent, cushioning material to
minimize the possibility of the container breaking.

4, Seal large bag.
S. Seal or close outside container

Marking/Labeling

Sample containers must have a completed sample identification tag and the
outside container must be marked "Research Sample". The appropriate side of the

container must be marked "This End Up" and arrows should be drawn accordingly.
No DOT marking labeling is required.

Shipping Papers

No DOT shipping papers are required.
Transportation

There are no DOT restrictions on mode of transportation.
5.2 Hazardous Samples

Drum samples, tank samples, sludge samples, and grossly contaminated soi!
samples will be shipped as DOT Hazardous Materials. The designation
"Flammable Liquid" or "Flammable Solid" will be used. The samples will be
transported as follows:

KLB/SY156.50.03/NORWICH1
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. Collect sample in a 16-ounce or smaller glass or polyethylene container with
nonmetallic teflon-lined screw cap. Allow sufficient air space (approximately
10% by volume) so container is not liquid full at 54 °C (130 °F). If collecting
a solid material, the container plus contents should not exceed 1 pound net
weight. if sampling for volatile organic analysis, fill VOA container to
septum but place the VOA container inside a 16-ounce or smaller container
so the required air space may be provided. large quantities, up to 3.786 liters
(1 gallon), may be collected if the sample’s flash point is 23 °C (75 °F) or
higher. In this case, the flash point must be marked on the outside container

(e.g., carton, cooler), and shipping papers should state that “Flash point is 73
°F or higher."

2. Seal sample and place in a 4-mil-thick polyethylene bag, one sample per bag.

3. Place sealed bag inside a metal can with noncombustible, absorbent

cushioning material (e.g., vermiculite or earth) to prevent breakage, one bag
per can. Pressure-close the can and use clips, tape or other positive means to
hold the lid securely.

. Mark the can with:
Name and address of originator
“Flammable Liquid N.O.S. UN 1993"
(or "Flammable Solid N.O.S. UN 1325)
NOTE: UN numbers are now required in proper shipping names.

. Place one or more metal cans in a strong outside container such as a picnic
cooler or fiberboard box. Preservatives are not used for hazardous waste site
samples.

. Prepare for shipping:

"Flammable Liquid, N.O.S. UN 1993" or "Flammable Solid, N.O.S. UN
1325"; "Cargo Aircraft Only (if more than 1 quart net per outside package);
"Limited Quantity” or "Ltd. Qty."; "Laboratory Samples™; "Net Weight ~" or
"Net Volume ~" (of hazardous contents) should be indicated on shipping
papers and on outside of shipping container. "This Side Up" or "This End
Up" should also be on container. Sign shipper certification.

. Stand by for possible carrier requests to open outside containers for
inspection or modify packaging. It is wise to contact carrier before packing
to ascertain local packaging requirements and not to leave area before the
carrier vehicle (aircraft, truck) is on its way.

6. ACCIDENT PREVENTION AND CONTINGENCY PLAN
6.1 Accident Prevention

All field personnel will receive health and safety training as required by 29 CFR

1910.120 prior to the initiation of any site activities. On a day-to-day basis,
individual personnel should be constantly alert for indicators of potentially
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hazardous situations and for signs and symptoms in themselves and others that warn
of hazardous conditions and exposures. Rapid recognition of dangerous situations

can avert an emergency. Before daily work a551gnments regular meeting should be
held. Discussion should include:

- Tasks to be performed.
- Time constraints (e.g., rest breaks, cartridge changes).

- Hazards that may be encountered, including their effects, how to recognize
symptoms or monitor them, concentration limits, or other danger signals.

- Emergency procedures.
6.2 Contingency Plan
6.2,1 Emergency Procedures

In the event that an emergency develops on site, the procedures delineated
herein are to be immediately followed. Emergency conditions are considered to
exist if:

- Any member of the field crew is involved in an accident or experiences any

adverse effects or symptoms of exposure while on site.

- A condition 1s discovered that suggests the existence of a situation more
hazardous than anticipated.

General emergency procedures, and specific procedures for personal injury and
chemical exposure, are described in the health and safety plan.

6.2.2 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure the
procedures outlined below should be followed:

- Another team member (buddy) should remove the individual from the
immediate area of contamination. The buddy should communicate 10 the
Field Team Leader (via voice and hand signals) of the chemical exposure.
The Field Team Leader should contact the appropriate emergency response
agency.

- Precautions should be taken to avoid exposure of other individuals to the
chernical.

- If the chemical is on the individual’s clothing, the chemical should be
neutralized or removed if it 1s safe to do so.

- If the chemical has contacted the skin, the skin should be washed with
copious amounts of water.

- In case of eye contact, an emergency eye wash should be used. Eyes should
be washed for at least 15 minutes.

KLB/SY156.50.03/NORWICH1
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- All chemical exposure incidents must be reported in writing to the Office
Health and Safety Representative. The Site Health and Safety Officer or
Field Team Leader is responsible for completing the accident report.

6.2.3 Personal Injury

In case of personal injury at the site, the following procedures should be
followed:

- Another team member (buddy) should signal the Field Team Leader that an
injury has occurred.

- A field team member trained in first aid can administer treatment 10 an
injured worker.

- The victim should then be transported to the nearest hospital or medical
center. If necessary, an ambulance should be called to transport the victim.
- For less severe cases, the individual can be taken to the site dispensary.

- The Field Team Leader or Site Health and Safety Officer is responsible for
making certain that an accident report form is completed. This form is to be
submitted to the Office Health and Safety Representative. Follow-up action
should be taken to correct the situation that caused the accident.

j 6.2.4 Evacuation Procedures

- The Field Team Leader will initiate evacuation procedure by signalling to
leave the site.

- All personnel in the work area should evacuate the area and meet in the
, common designated area.

r - All personnel suspected to be in or near the contract work area should be

accounted for and the whereabouts or missing persons determined
[ immediately.

- Further instruction will then be given by the Field Team Leader.

6.2.5 Procedures Implemented in the Event of a Major Fire, Explosion, or On-
} Site Health Emergency Crisis

- Notify the paramedics and/or fire department, as necessary;

l - Signal the evacuation procedure previously outlined and implement the
entire procedure;

] - Isolate the area;
+ Stay upwind of any fire;

- Keep the area surrounding the problem source clear after the incident
oceurs;

1 + Complete accident report for and distribute to appropriate personnel.
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APPENDIX A

HEALTH AND SAFETY PLAN ACCEPTANCE FORM
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PLAN ACCEPTANCE FORM
PROJECT HEALTH AND SAFETY PLAN

I have read angd agree to abide by the contents of the Health and Safety Plan for
the following project:

MASCE = Uorwe ida

W. U lley
Name (pfint)
‘m -(RxQ_Q_OaV
Signawre ¢
e
/ /

Date

Return to Office Health angd Safety Representative before starting to work on
subject project work site,
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. File 1; Entry l: Accessmion No. 132015
J.T.BAKER IKC. 222 RED SCHOOL LAXE, PRILLIPSBURG, NJ QBBES
FATERIAL SAFETY DATA SEEET
24-HOUR EMFRGENCY TELEPHONE -- (201) 859-2151
H2015 -0S NETRANOL
EFFECTIVE: 09/14/87 ISSUED: 1
0/27/87
==8=====288288"SB==Bt:l:lkt::: BBtz:t&llgt::‘::tﬂt=:=2==t===t=!======tt:
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::::::8::::::::::::===z:=========::=tl==:=z==:=======::=====::::::::::::

EEEESEECET

PRODUCT HAXE: METHANOL

FORXULA: CH3DH B

FORNULA WT: 32.04  _ —
CAS ND.: - 67-56-1

NIDSH/RTECS RO.: PC1400000
CONMON STYNONYMS: MNETHYL ALCOHOL; WwOOD ALCOHOL:

CARBIROL; METHYLOL.
¥0O0D
SPIRIT
PRODUCT CUDES: 9049.9072.9075.9076.9071.5217,9074.P704.9093.5535.9088
. 9073 : -
9091, 5263, 9069, 9070, 5370, 9127 :
EEEE=SEET
PRECAUTIONARY LABELLIKG:
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SEVERE (PDISON)

HEALTH - 3

FLANMABILITY - 3 SEVERE (FLAXNABLE)
REACTIVITY - 1 BSLIGHT

CONTACT - 1 SLIGHT

HAZARD RATINGS ARE O TO 4 (D = KO HAZARﬁ} 4 = EXTRENE HAZARD).

LABORATORY PROTECTIVE EQUIPMEXT

T - i ——— - J—

GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOYES; CLASS B
EXTINGUISKER

FRECAUTIONARY LABEL STATENENTS

POISON DANGER

FLAMNABLE

HARMFUL IF INHALED :
CANROT BE KADE NOK-POISOROUS
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Methanel 2

MAY BE FATAL OR CAUSE BLIEDRESS IP SWALLOWED

KEEP ANAY FRON HEAT, SPARKS, FLAME. DO KOT GET IN EYES, ON SKIN, ON CLD
TRING.

AYOID BREATHING YAPOR. KEEP IR TIGRTLY CLOSED CONTAIKER. USE WITH
ADEQUATE VENTILATIOK. WASH THOROUGHLY AFTER HANDLIEG. 1IN CASE OF FIRE,

USE ALCOHOL FOAK, DRY CHENICAL, CARBOR DIOXIDE - WATER XAY BE INEFFECTIV
E. '

FLUSH SPILL AREA ¥ITH WATER SPRAY. i
SAF-T-DATA(TN) STORAGE COLOR CODE: RED (FLAMMABLE)
—I:I:t:::8!-:::::::::BS==lﬂ===:==88l=8======:=l: EEC L EEEEEECEELEErF S S EEETE

=S=ESE=ZET

SECTIOR II - HAZARDOUS COMPOKRERTS

=====BtESEE:::==!BSI'.II.I!=‘.BE“:::KEEI:I::IRS“ltk::ﬁ::‘!g::8:=-=‘=:=
TEEXLxzrkcx

COMPDNERT

b4 CAS ND.
BETHANOL - © 90-100
67-56-1
SECTION IIT - PHYSICAL DATA
BOILING POINT: 65 C( 149 F) VAPOR PRESSURE(MN HG)
: 86 -
YELTIKG POINT: ~98 C ( -144 F) YAPOR DENSITY(AIR=1):
1.11
SPECIFIC GRAVITY: O0.79 EVAPORATICN RATE:
4.6
{H20=1) {BUTYL ACETATE=1)
SOLUBILITY(H20): COMPLETE (IN ALL PROPORTIONS) % VOLATILES BY VOLUXE
s 100

APPEARANCE & ODOR: CLEAR, COLORLESS LIQUID WITH CHARACTERISTIC PUNGENT

ODOR.

EE I SRR S S TS LSS RS S S S C S I E I I AN E N EE NN S RN EREACENENEEENEEEECSCSSSSCSS===TSECTZT
SECTION IV - FIRE AND EXPLOSION HAZARD DATA

SRS E I S EEE R SIS S S S EE A NSRS AN N RN EA N AR EEEE NN L CEEEEEREESESCTSZSSSSSSS
RETES=x=rEz

FLASH POIRT (CLOSED CUP 12 C « 54 F) HFPA 704N RATIRG: 1-
3-0 :



PR

Methanol 3
FLANMABLE LIXITS: UPPER - 36.0 X LO¥ER - 6.0 %

FIRE EXTINGUISHIKG MEDIA

- . e e .

USE ALCDEOL FOAN, DRY CHENICAL OR CARBON DIDXIDE.
(WATER MAY BE INEFFECTIVE.)

SPECIAL FIRE-FIGRTIKG PROCEDURES

. - -

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMERT AND SELF-CONTAINED

BREATHING APPARATUS
DE. '

NOYE CONTAINERS FROK FIRE AREA IF IT CAN BE DﬁHE ¥YITHOUT RISX. USE WATE
R .

70 KEEP FIRE-EXPOSED CONTAINERS COOL.

VITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE XO

UHUSUAL FIRE & EXPLDSION HAZARDS

o e - G - -

VAPORS NAY FLOW ALONG SURFACES TO DISTANT IGRITION SOURCES AND FLASH BAC
K.

CLOSED CONTAIRERS EXPOSED TO HEAT MAY EXPLODE. CONTACT ¥ITH STRONG
OXIDIZERS MAY CAUSE FIRE.

BURNS WITH A CLEAR, ALNMDST INVISIBLE FLAXE. -

TOXIC GASES PRODUCED

CARBON MONOXIDE, CARBOR DIDXIDE, FORMALDEHYDE

S2=ll'EE“Bgl::!l!:ﬂ:::::::‘ggglt==:8““'8‘...::‘Ht::::::::::::::::‘--:8
s EFE=rnzrcErE

SECTION V - HEALTH HAZARD DATA

‘-'=======:=t====‘=:===========E!“:-:B===8=======‘t===8=83-=:===‘_‘======!==

TLY LISTED DEROTES (TLY-SKIN).
THRESHOLD LIMIT YALUE {(TLY/TWA): 260 NG/H3 ( 200 PPM)
SHORT-TERM EXPDSURE LINMIT (STEL): 310 NG/E3 ( 250 PPN)

PERMISSIBLE EXPOSURE LIXIT (PEL): 260 NG/E3 ( 200 PPX)

TOXICITY: LD50 (ORAL-RAT) (MG/KG)

- 5628

LDSO (IPR-RAT) (NG/XG) - 9540

LDSO (SCU-MOUSE) (XG/XG) - 9800

LDSO (SKN-RABBIT) (G/KG) - 20

CARCINOGENICITY: NTP: KO IARC: KD Z LIST: KO OSHA REG: NO

EFFECTS OF OVEREXPOSURE

INHALATION AND IKGESTIOR ARE HARNFUL AND NAY BE FATAL.

 INHALATION MAY CAUSE KEADACHE, NAUSEA. VONITING, DIZZINESS, NARCOSIS,

- ———— —



e i —

AIR PURIFYING

RESPIRATOR LOG
SITE:
LOCATION:
DATES OF INVESTIGATION:
Cleaned and Cartridges Changed
Date of Inspected Prior Prior o Use Total Hours
User Use To Use (Initials) (Yes, NO, N/A) on Cartridge

Site Health and Safety Officer or
ES Project Manager

Return to Office Heaith and Safe
activities.

Date

ty Representative at the completion of field

- m e ammte e amaom
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SECTIOR VII - SPILL AND DISPOSAL PROCEDURES ethanol 5

R EEEEEEECCEECEEE R R E R EEEEE L EEE S EEEEE R EEECFFEE S CLEC oS CELSrEEMELSSSTRENLE
EREBEEEEEFTE

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE

o R . P

WEAR SELF-CONTAINED BREATHIRG APPARATUS AND FULL PROTECTIVE CLOTHING.

SHUT OFF IGNITION SOURCES; HO. FLARES, SKOXING OR FLAMES IN AREA. STOP L
_EAK

IF YOU CAN DO 50 WITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS. TAKE
upP

¥YITH SARD OR OTHER NON-CONBUSTIBLE ABSORBENT MATERIAL AND PLACE INTO
CONTAIRER FOR LATER DISPOSAL. FLUSH AREA WITH WATER.

J. T. BAKER SOLUSORB(R! SOLVENT ADSORBERT IS RECOMMENDED
FOR SPILLS OF THIS PRODUCT.

DISPOSAL PROCEDURE

- e

DISPOSE IN ACCORDANCE ¥WITH ALL APPLICABLE FEDERAL, STATE, AKD LOCAL
ENVIRONMENTAL REGULATIONS.

EPA HAZARDOUS ¥WASTE NUNMBER: Ui54 (TOXIC WASTE)

S EEEE N N R T ErRE S S E S E S CEEEEELEERECENEC N C L EErEECFEEEEECEEEE S == =CC=CFEEREE
—EES=ESEZEE

SECTION YIXI - PROTECTIVE EQUIPMERT

EEE S EE L E L S TN T I N EE L CEENEEEEEREEEEEE S CCE T ECEICEEEEEEEE S S2 =SS SEESEE
EEFEEECLET

VENTILATIDN:
T :
TLY REQUIREMENTS.

USE GENERAL OR LDCAL EXRAUST VENTILATIOK TO MEE

RESPIRATORY PROTECTIOK: RESPIRATORY PROTECTION REQUIRED IF AIRBORKNE
CORCERTRATION EXCEEDS TLV. AT COHCENTRATIONS

ABOVE 200 PPK, A SELF-CORTAINED BREATHING
APPARATUS IS ADVISED.

EYE/SKIK PROTECTION: SAFETY GOGGLES AND FACE SHIELD, UNIFORK,
PROTECTIVE SUIT, RUBBER GLOYES ARE RECOMMENDED.

g::lk-llll..llllﬂt:8“:::8::8:::':!‘2#============

SECTIDH IX - STORAGE ARD HAKDLING PRECAUTIONS

- =
T SN L I I N E E L I E R SR N A N NS E N AN A SN E N EE NS S EEEECEEEEEE R ERERER=SES &
EEEREXEEET

SAF-T-DATA(TH) STORAGE COLOR CDDE: RED (FLAMMABLE}

SPECIAL PRECAUTIONS

BOND AND GROUKD CORTAIRERS VWHEX TRANSFERRING LIQUID. KEEP CONTAIMER
TIGHTLY CLOSED. STORE IN A COOL, DRY, WELL-YERTILATED, FLAMMABLE LIQUID

STORAGE AREA.




Methznel &

SUFFDCATION, LOWER BLDOD PRESSURE, CENTRAL NERVOUS SYSTEX DEPRESSION.
LIQUID MAY BE IRRITATING TO SXIN AKD EYES. PROLONGED SKIN CORTACT NAY

RESULT IK DERKATITIS. EYE CONTACT MAY RESULT IN TENPORARY CORNEAL DAMAG
E

INGESTION MAY CAUSE BLINDKESES.

IRGESTION XAY CAUSE HAUSEA, VONITING, HEADACHES, DIZZINESS,

GASTROINTESTINAL IRRITATION, CENTRAL NERVOUS SYSTEX DEPRESSION AND
HEARIKG LOSS.

CHRORIC EFFECTS OF OYEREXPOSURE MAY IKCLUDE KIDNEY AND/OR LIVER DANAGE.

TARGET ORGAKS

-

EYES, SKIN, CENTRAL NERYOUS SYSTEN, GI TRACT, RESPIRATORY SYSTEK, LURGS

NEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE

T ol o 0 0 o . - L

EYE DISORDERS, SKIN DISORDERS, LIVER OR XIDNEY DISORDERS
ROUTES OF EKRTRY

- —————

INHALATIOR, INGESTION, EYE CONTACT., SKIN CONTACT, ABSORPTION
EMERGERCY AND FIRST AID PROCEDURES

e . - ————— A A = -

CALL A PHYSICIAK.
IF SWALLOWED, IF CONSCIOUS, GIVE LARGE AMOUKTS OF WATER. INDUCE YOMITING

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL
RESPIRATION. IF BREATHIKG IS DIFFICULT, GIVE UXYGEK.

IK CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITRE PLENTY OF WATER
FOR

AT LEAST 15 MIKUTES WHILE RENOVING COXTAMINATED CLOTHING AKD SHOES.
WASH CLOTHING BEFORE RE-USE.

SECTION YI - REACTIVITY DATA

::::::It:‘====E===-tSESRS-It:lslgtﬂtttgtlg=====lﬂ.BBEB.:

STABILITY: STABLE HAZARDQUS POLYMERIZATION: WILL NOT O

CCUR

CONDITIONS TO AVOID: HEAT, FLAME, OTHER SOURCES OF IGNITION

INCOMPATIBLES: STRONG CXIDIZING AGENTS, STRONG ACIDS, -ZINC, ALU  _.
NINUN, '
NAGNESIUNK

DECONPOSITION PRODUCTS: CARBOR MONUXIDE, CARBON DIOXIDE, FORMALDEHYDE

:t::.::::---l!l!l“"’l-l-I-Il‘I'Il...ll...ll.ﬁ.‘l'ltIIBSEI88
TE=RS=SEZ:

SERNENEE=
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SECTION 3
PROJECT DESCRIPTION

3.1 INTRODUCTION

NYSEG wishes to take a responsible approach in addressing threats associated
with past MGP operations by undertaking a site investigation at the former MGP
site in Norwich, N.Y. This program will involve data compilation, field sampling
and inspection at the site, followed by a Preliminary Risk Assessment. The field
sampling program will be focused on characterizing and, to the extent possible,

quantifying possible exposure pathways at the site.

3.2 OBJECTIVES

The goal of the program is to determine the extent of residue by-products in the
environment relating to the operation of the former manufactured gas plant and

determine if the residue presents a potential significant threat to human health or
the environment.

3.3 SCOPE OF WORK

The scope of work consists of  series of investigative activities as follows:

Task ILA - Expanded Historical Search

Task ILB - Geophysical Investigation

Task ILC - Soi! Investigation

Task ILD - Hydrogeologic Investigation

Task ILE - Groundwater Investigation

Task ILF - Indoor Air Sampling

Task IL.G - Preliminary Risk Assessment

These activities parts are described in the project Work Plan which also

provides site-specific information for the Norwich, New York site. The site specific

information includes information on the site location, size, history, and the number,
location, and rationale for collection of samples.

KLB/SY156.50.03/NORWICH1
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SECTION 4
PROJECT ORGANIZATION

The organization of the project management team and areas of responsibility
are shown in Figure 4.1. Specific responsibilities for each key member of the project

management team are described in the Management Plan for the project which is
available in ES files,

KLB/SY156.50.03/NORWICH]
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SECTION §

QA/QC OBJECTIVES FOR MEASUREMENT OF DATA

The quality assurance/quality control objectives for all measurement data
include representativeness, completeness, comparability, precision, and accuracy.
The QA objectives for each of these areas in relation to the operation of field
instrumentation are summarized on Table 5.1. Quality Assurance Procedures for
the field instruments are presented in Table 5.2. QA objectives related the
laboratory chemical analysis are discussed below.

5.1 REPRESENTATIVENESS

Samples taken must be representative of the population, and where
appropriate, the population will be characterized statistically to express the degree
to which the data accurately and precisely represent a characteristic of a population,
parameter variations at a sampling point, a process, or environmental condition.

Sampling devices will be precleaned before entering a site by steam cleaning or
by rinsing successively with Alconox detergent/water, tap water, methanol and a
final rinse with distilled water. Decontamination will not take place on-site, enough

precleaned (dedicated) sampling equipment will be brought to the site to allow
collection of all samples.

Two types of field "blanks" will be collected at each site and submitted to the
laboratory for analysis as follows:

Trip Blank - A trip blank will be prepared by the laboratory before the
sample bottles are sent to the site. It consists of a sample of deionized water
which accompanies the other sample bottles into the field and back to the
laboratory. A trip blank will be included where sampling and analysis of
aqueous samples for TCL volatiles is planned. The trip blank will be
analyzed daily for TCL volatile organic compounds as a measure of the
internal laboratory procedures and shipping effects on the sample integrity.

Wash (or sampler) Blank - To determine the effectiveness of the
decontamination procedures for sampling equipment, one wash blank will be
collected per 20 samples. It is a sample of deionized water, provided by the
laboratory, which has passed through a decontaminated bailer or other
sampling apparatus. It is usually collected as a last step in the
decontamination procedure. The wash blank will be analyzed for the same
parameters as the field samples.

All samples will be packed with ice in coolers and shipped via overnight delivery
to the analytical laboratory.

KLB/SY156.70.03/WATERVIL
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To assess the representativeness of the sample coliection procedures, one
sample per 20 field samples will be collected in duplicate. One of the duplicates will
be given a "coded" or false sample identifier, and both it and the original sample will
be analyzed. Comparisons of the results from the original sample and its coded

field duplicate will allow for an evaluation of the representativeness of the sampling
methods.

52 COMPLETENESS

The analyses performed must be appropriate and inclusive, The parameters
selected for analysis were chosen to meet the objectives of the study.

Completeness of the analyses will be assessed by comparing the number of
parameters intended to be analyzed with the number of parameters successfully
determined and validated. The project objectives are to achieve 95% completeness
for laboratory data and 90% for field data.

5.3 COMPARABILITY

Consistency in the acquisition, preparation, handling, and analysis of samples is
necessary in order for the results to be compared where appropriate. Additionally,
the results obtained from analyses of the samples will be compared with the results
obtained in previous studies, if available.

To ensure the comparability of analytical results with those obtained in previous

or future testing, all samples will be analyzed by USEPA-approved methods. The
method-specific holding times for various analyses will be strictly adhered to.

5.4 PRECISION AND ACCURACY

The validity of the data produced will be assessed for precision and accuracy.
Analytical methods which will be used may include gas chromatography/mass
spectrometry (GC/MS), gas chromatography (GC), calorimetry, atomic absorption
spectroscopy (AAS), and gravimetric and titrametric techniques. The following
outlines the procedures for evaluating precision and accuracy, routine monitoring
procedures, and corrective actions to maintain analytical quality control.

The requirements of QA/QC are both method-specific and matrix-dependent.
The procedures to be used are described on this basis in Sections 8 and 11. The
number of duplicate, spiked, and blank samples analyzed will be dependent upon
the total number of samples of each matrix to be analyzed. The inclusion and

frequency of analysis of field blanks, trip blanks, and duplicate samples will be on
the order of one of each type per site.

Quality assurance audit samples will be prepared and submitted by the
laboratory QA manager when required by the analytical method. The degree of
accuracy and the recovery of analyte to be expected for the analysis of QA samples
and spiked samples is dependent upon the matrix, method of analysis, and
compound or element being determined. The concentration of the analyte relative
to the detection limit is also a major factor in determining the accuracy of the
measurement. The lower end of the analytical range for most analyses is generally
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accepted to be five times the detection limit, At or above this level, the
determination of spike recoveries for metals in water samples will be expected to
range from 75 to 125 percent. The recovery of organic surrogate compounds and
matrix spiking compounds determined by GC/MS will be compared to the

guidelines for recovery of individual compounds as established by the applicable
USEPA method protocol.

The quality of results obtained for inorganic jon parameters will be assessed by
comparison of QC data with laboratory control charts for each test as applicable,

KLB/SY156.20.03/WATERVIL



SECTION 6

SAMPLING PROCEDURES

6.1 INTRODUCTION

Representative sampling of soil, groundwater and air will be conducted as
described in the project work plan. Additional activities that may not be in the
Work Plan are included herein in case additional activities are added during the
investigation. The sampling program has been developed for these investigations to
provide data necessary to identify the extent and severity of environmental
contamination and to determineor contact with contaminated media. All samples
will be handled in accordance with the site-specific Health and Safety Plan and this
Quality Assurance Project Plan.

The number of samples collected, the type of container and the sample
preservation method depends upon the sample matrix and the analytical parameters
desired. The required sample preservation and analytical holding times for water
and soil samples will be consistent with those required by the USEPA methods.
These holding times, unless otherwise noted, apply to verified time of sample
receipt by the analytical laboratory.

The necessary sample containers and preservatives will be provided by the
laboratory. Water samples for volatile organic analysis will be collected in glass
vials with no air bubbles remaining. Sample labels will be affixed to all containers

to identify the sample identification number, the date of collection and any sample
preservatives.

After the bottles for a given sample location have been filled, they will be placed
in a shipping cooler. Samples requiring cooling (4°C) will be covered with crushed
ice in plastic bags or ice packs. Containers will be packed carefully in the cooler to

prevent breakage. Each cooler will then be sealed for overnight shipment to the
laboratory.

A chain of custody record will be filled out and shall accompany each sample to
provide documentation and to track sample possession. Chain of custody
procedures are discussed in Section 7.

The following parameters will be measured in the field for water samples: pH,
temperature and specific conductivity. Temperature will be measured immediately
upon sample collection, as it is subject to the most rapid change. Conductivity and

pH will be measured with electronic probes, which will be rinsed with distilled water
between each sample.

6.2 SURFACE SOIL SAMPLES

The surface soil samples will be collected from the top six inches of soil using a
bucket auger or stainless steel spatula or deeper with a split spoon sampler which
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has been decontaminated with Alconox detergent/water, tap water, methanol and
final rinse with distilled water. The sampling location and sample description will
be recorded on the Field Surface Sample Record (Figure 6.1). Background soil
samples will be collected wherever possible for comparison of contaminant levels,

6.3 AIR QUALITY MONITORING

Alr quality monitoring for organic vapors with a Photovac Tip II photoionization
detector will be implemented at each location, before, during, and after sampling.
The purpose of air quality monitoring is three-fold: 1) to determine whether the use
of respirators is needed while on-site, 2) to locate potential "hot-spots" from which

vapors may emanate, and 3) to provide evidence regarding the locations of the areas
of high contamination,

Indoor air monitoring will be conducted as described in the Work Plan. Air
samples will only be taken in enclosed structures and only where there is a distinct
odor of MGP residues as confirmed by on-scene NYSEG representatives, This
method is considered acceptable by NYSEG since the odor threshold for many coal

tar residues is well below existing analytical limits. The sampling method is
described in Attachment 1.

6.4 MONITORING WELL SAMPLES

Monitoring well sampling consists of three procedures: well evacuation, sample
collection, and analytical field tests. Each of these procedures is described below.

Prior to sampling a monitoring well, the static water level will be measured from
the rim of the PVC well with a Slope Indicator Model 51453 electric water level
indicator to the nearest 0.01 feet and recorded. The wells will then be evacuated to
assure that the water in the well is truly representative of the groundwater. All well
data will be recorded on the field sampling record (Figure 6.2). For shallow wells,
or deep wells with a relatively low static water level, evacuation will be
accomplished by using a decontaminated stainless steel, teflon, or dedicated
disposable polyethylene bailer with a bail check valve at its lower end.
Alternatively, a Waterra pump, consisting of dedicated polyethylene tubing and a
teflon ball check valve, or a dedicated Geomon sampling device provided by
NYSEG, may be used. A decontaminated positive displacement pump or the
Geomon, or the Waterra pump may be used to evacuate the deeper wells having a
high water level at a rate of approximately 1 gpm. The method utilized for
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FIGURE 6.2

TIELD SAMPLING RECCRD
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evacuating the wells will be decided by the Field Team Leader; if bailing will likely
take more than one hour, a pump may be used.

A centrifugal pump may be used in cases where the water level is less than 20
feet, measured vertically, from the pump discharge. A dedicated length of
polyethylene or PVC tubing will be used as the suction line to prevent cross-
contamination between wells. A decontaminated foot valve will be attached to the
suction line to prevent backdraining of pumped water into the well. The suction line
intake will typically be set just above the screened section of the well. The suction

line will be measured as it is lowered into the well until the depth of the screen is
reached.

Groundwater samples will be collected according to the procedure summarized
on Table 6.1. Samples will be collected using a dedicated polyethylene or a
decontaminated stainless steel or teflon bailer with a ball check valve at its lower
end or the Geomon. Incorporation of a check valve onto the bailers assures that a
sample is representative of the depth to which the bailer is lowered. All samples

will be removed from a depth just above the well screen to further assure a
representative groundwater sample,

Upgradient wells will be sampled first. Prior to filling the sample bottles, a 250-
ml glass beaker will be filled with groundwater. The sample will be immediately
analyzed for temperature (°C), specific conductance (umhos/cm), and pH. Specific
conductance and pH will be measured by precalibrated electronic probes.
Temperature will be measured by precalibrated probe or thermometer.

KLB/SY156.40.01/0004
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TABLE 6.1
SAMPLING PROCEDURE FOR MONITORING WELLS*

—

Initial static water level recorded with an electric contact probe accurate to
the nearest 0.01 ft.

2. Sampling device (bailer) and electric contact probe decontaminated. It is not
necessary to decontaminate a dedicated bailer.

Sampling device (bailer) and probe are Alconox detergent/water washed,

rinsed with tap water, rinsed with methanol and finally rinsed with distilled
water.

Solvent and distilled water rinses are collected into a large funnel which
empties into a 5-gallon container.

3. Sampling device (bailer) lowered into well.
Bailer constructed of stainless steel, PVC, polyethylene, or teflon.
Bailer lowered by dedicated PVC or polypropylene line.

4. Atmospheric blank is opened when appropriate.

5. Sample taken.

Sample is collected by inserting a piece of dedicated PVC, polyethylene, or
teflon tubing into the check valve end of the bailer and the sample bottle
tilted so that aeration and turbulence are minimized.

Duplicate sample is collected when appropriate.

6. Samples are capped, labelled, and placed in ice filled coolers provided by the
laboratory.

7. Atmospheric blank is capped.

8. All equipment is cleaned with successive rinses of detergent/water, tap water,
methanol and distilled water as necessary.

Dedicated line and bailer are disposed of, or ieft at well site.
9. Equipment/Wash Blanks are collected when appropriate.

10. Chain-of-custody forms are completed in triplicate.

The original and one of the copies is put into a zip-lock bag and placed
into the cooler. The original will be returned following sample analysis.

The second copy is kept on file.

11, Cooler is sealed with strapping tape and chain-of-custody seals to assure
integrity and to prevent tampering of samples.

* In cases where the dedicated Geomon device is not used.

KLB/SY156.40.01/0004
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SECTION 7

SAMPLE CUSTODY

The program for sample custody and sample transfer is in compliance with the
applicable USEPA methods. Sample chain-of-custody is initiated by the laboratory
with selection and preparation of the sample containers. To reduce the chance for
error, the number of personnel handling the samples is minimized.

On-site monitoring data will be controlled and entered in permanent log books.
Personnel involved in the chain-of-custody and transfer of samples will be trained in
the proper procedures prior to implementation.

7.1 FIELD SAMPLE CUSTODY

Sample custody and documentation procedures described in this section will be
followed throughout all project sample collection efforts. Components of sample

custody procedures include the use of field log books, sample labels and chain-of-
custody forms.

7.1.1 Field Log Books

The Project Manager will control all field log books. Each field log book will
receive a serialized number and be issued to the field team leader. Field log books
will be maintained by the field team leader and other team members to provide a

daily record of significant events, observations, and measurements during the field
investigation. All entries will be signed and dated.

All information (except chain-of-custody forms) pertinent to field survey and
sampling activities will be recorded in the log books. The books will be bound with

consecutively numbered pages. Entries in the log book, supplemented by the
sampling records, will include at a minimum the following information;

- Name and title of author, date and time of entry, and physical/environmental
conditions during field activity.

- Purpose of sampling activity.

. Location of sampling activity.

+ Name and address of field contact.

« Name and title of field crew.

- Name and title of any site visitors.

- Sample media (e.g., soil, sediment, ground water etc.).
- Sample collection method.

- Number and volume of sample(s) taken.

- Description of sampling point(s).

KLB/SY156.40.01/0004
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+ Preservatives used.

+ Date and time of collection.

* Sample identification number(s).

- Sample distribution (e.g., laboratory).

- Field observations.

* Any field measurements made, such as pH, temperature, conductivity, water
level, etc.

- References for all maps and photographs of the sampling site(s).
- Information pertaining to sample documentation such as:
Bottle lot numbers

Dates and method of sample shipments
Chain-of-Custody Record numbers -

Federal Express (or other carrier) shipment number, location of shipper,
and date and time of shipment.

All original data recorded in Field Log Books and Chain-of-Custody Records will

be written with waterproof ink. None of these accountable serialized documents
will be destroyed.

If an error is made on an accountable document assigned to one individual, that
individual will make all corrections simply by crossing a line through the error and
entering the correct information. The erroneocus information will not be erased.
Any subsequent error discovered on an accountable document will be corrected by

the person who made the entry. All subsequent corrections will be initialed and
dated.

7.1.2 Custody Seals

When sample bottles are shipped to the laboratory, they will be placed in
containers sealed with signed custody seals. Clear tape will be placed over the seals
to ensure that seals are not accidentally broken during shipment.

7.2 CHAIN-OF-CUSTODY RECORDS

All samples will be accompanied by a chain-of-custody record, an example of
which is shown on Figure 7.1. A chain-of-custody record accompanies each
sample container from initial selection and preparation at the laboratory, to the
field for sample containment and preservation, and through its return to the
laboratory. If samples are split and sent to different laboratories, a copy of the
chain-of-custody record will be sent with each sample,

KLB/SY156.40.01,/0004
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The "remarks" column on this form is used to record specific considerations
associated with sample acquisition such as: sample type, container type, and sample
preservation methods. The analyses to be performed are written in the diagonal
spaces at the top of the form. The number of containers for each type of analysis
are written in the appropriate column under the analysis to be performed. When

transferring samples, individuals relinquishing and receiving the samples will sigm,
date and note the time on the record.

The laboratory will maintain one file copy of each record, and the completed
original will be returned to the Project Manager. This record will be used to

document sample custody transfer from the sampler to a shipper, and to the
laboratory.

7.3 SHIPPING OF SAMPLES

Samples will be delivered to the designated laboratory for analysis as soon as
practical after collection, and generally within 24 hours of sample collection. Prior
to sample shipment, the Field Team Leader (or a designee) will contact the
laboratory to inform them of shipments. Shipments will be sent for overnight
delivery by common carrier and a bill of lading (such as a Federal Express Airbill)
will be used to document sample shipment to the laboratory. Bills of lading will be
retained as part of the permanent documentation (as per 40 CFR 261.4).

7.4 LABORATORY SAMPLE CUSTODY

The Project Manager will notify the laboratory of upcoming field sampling
activities and the subsequent transfer of samples to the laboratory. This notification

will include information concerning the number and type of samples to be shipped
as well as the anticipated date of arrival.

The laboratory sample custody program will, at a minimum, meet the following
criteria:

- The laboratory will designate a sample custodian who is responsible for

maintaining custody of the samples and for maintaining all associated records
documenting that custody.

+ Upon receipt of the samples, the custodian will check the original
chain-of-custody and requests for analysis documents and compare them
with the labeled contents of each sample container for correctness and
traceability. The sample custodian signs the chain-of-custody and records
the date and time received. Samples are then logged into a data
management/sample tracking system.

- Care is exercised to annotate any labeling or descriptive errors. In the event
of discrepant documentation, the laboratory will immediately contact the
Project Manager as part of the corrective action process. A qualitative
assessment of each sample container is performed to note any anomalies,
such as broken or leaking bottles. This assessment is recorded as part of the
incoming chain-of-custody procedure.
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+ The samples are stored in a secured area and at a temperature of
approximately 4°C if necessary until analyses commence.

» A laboratory chain-of-custody record accompanies the sample or sample
fraction through final analysis for control.

» A copy of the laboratory chain-of-custody form will accompany the
analytical report and will become a permanent part of the project records.

+ The pH of incoming water samples will be checked by the laboratory when
preservatives have been used.
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SECTION 8

CALIBRATION PROCEDURES AND FREQUENCY

8.1 FIELD INSTRUMENTS

All field analytical equipment will be calibrated immediately prior to each day’s
use.  The calibration procedures will conform to manufacturer’s standard
instructions, ensuring that the equipment is functioning within the allowable
tolerances established by the manufacturer and required by the project. Records of
all instrument calibration will be maintained by the Field Team Leader, Copies of
all of the instrument manuals will be maintained on-site by the Field Team Leader,

Additional details of instrument calibration and maintenance may be found in Table
3.2

8.1.1 Portable Photoionization Analyzer

The photoionization analyzer will be a Photovac TIP II, equipped with a 10.6
EV lamp. Calibration procedures are provided in Table 5.2. Calibration will be
performed at the beginning and end of each day of use with a standard calibration
gas of an approximate concentration of 100 parts per million of isobutylene. If the
unit experiences abnormatl perturbation or erratic readings additional calibration
will be required. All calibration data will be recorded in field notebooks and on
calibration log sheets to be maintained on-site.

A battery check will be completed at the beginning and end of each working
day. If erratic readings are e€xperienced, the battery will be checked for proper

voltage. This information will also be recorded in field notebooks and on the -

calibration log sheets.
8.12 pH Meter

Calibration of the pH meter will be performed at the start of each day of use
and as required during the work day as required by this plan. Standard buffer
solutions, traceable to the National Institute of Standards and Technology (NIST
formerly the National Bureau of Standards), which bracket the expected pH range
will be used. These standards will most likely be pH of 7.0 and 10.0 standard units,

display the value of the standard being checked. The calibration data will be
recorded in the field book. The meter will be recalibrated after very high (> 10) or
very low (<4) readings. '

8.1.3 Specific Conductivity Meter

Calibration checks using the conductivity standard will be performed at the start -

of each day of use and as required during the work day as required by this plan. The
portable conductivity meter will either be calibrated using a reference solution of

8-1
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0.01 N KC1 (specific conductance, 1413 umhos/cm at 25°C) or a calibration resistor
on a daily basis. Readings within 5 percent are acceptable. If the unit has a
thermometer, it will be calibrated against the field laboratory thermometer on a

weekly basis. Specific methods for performing calibration of each of these
instruments is provided in Table 5.2 of this plan.

8.2 LABORATORY INSTRUMENTS

Calibration of laboratory equipment will be based on approved, written
procedures. Records of calibration, repairs, or replacement will be filed and
maintained by the designated laboratory personnel performing quality control
activities. These records shall be filed at the location where the work is performed
and will be subject to QA audit. For all instruments, the laboratory shall maintain a
factory-trained repair staff with in-house spare parts or shall maintain service
contracts with vendors. Calibration procedures and frequencies specified by the
NYSDEC ASP methods have precedence for instrument operation, maintenance,
and internal Quality Assurance, unless procedures documented by the analytical

laboratory are more stringent than the NYSDEC ASP methods and are acceptable
to NYSDEC.



SECTION 9

ANALYTICAL PROCEDURES

Sample preparation and analytical procedures shall conform to the applicable
NYSDEC ASP methods. The analytical laboratory proposed for this work is the NYSEG

laboratory or a subcontract laboratory designated by NYSEG which is NYSDEC-approved.
Table 9.1 lists the analytical methods.

9.1 VOLATILE ORGANICS (VOA)

For the analysis of water samples for volatile organic compounds (VOCs), no sample
preparation is required. A measured portion of the sample is placed in the purge and trap
apparatus and the sample analysis is performed by gas chromatography/mass spectrometry,
EPA Method 8240. A modified (25 ml} purge procedure will be utilized to achieve lower
detection limits. The modified purge procedure is described in Attachment 2 of this plan.
Soil samples will be analyzed by Method 8240. The list of volatile organic compounds to
be analyzed and the reporting limits to be used by the laboratory is presented in Table 9.2.

9.2 SEMIVOLATILE ORGANIC COMPOUNDS

The extraction procedures used for preparation of water samples for the analysis of
semivolatile organic compounds are as described in EPA Method 8270 (and 610 at the
discretion of the laboratory). Soil samples will be analyzed by Method 8270. The list of
semivolatiles and their reporting limits are presented in Tables 9.3 and 9.4.

The samples will be analyzed as specified in the method. Instrument calibration,
compound identification, and quantitation will be performed as described in Section 8 of
this document, and in the EPA Method 8270 (and 610 as appropriate).

9.3 CYANIDE

Water and soil samples will be analyzed for cyanide as shown in Table 9.1.

KLB/SY156.50.03/NORWICH]
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SUMMARY OF ANALYTICAL METHODS

Water Matrix

(BTEX)

(PAHs)

Cyanide (Total and Amenable)

Soil Matrix

(BTEX)

(PAHs)

Cyanide (Total and Amenable)

Air Matrix

BTEX and Naphthalene, PAHs

EPA Method 8240
(Modified purge for low
detection limits

EPA Method 8270 (and 610
at the discretion of the
laboratory)

NYSDEC ASP Method

EPA Method 8240
EPA Method 8270
NYSDEC ASP Method

NIOSH Method 1500/1501,
5506

EJS/SY156.40.03/0012



REPORTING LIMITS FOR EPA METHOD 8240

TABLE 9.2

Soil
Reporting
Compound Limit (ppm)®
Chloromethane 0.010
Bromomethane 0.010
Vinyl Chloride 0.010
Chloroethane 0.010
Methylene Chloride 0.005
Acrolein 0.010
Acetone 0.100
Acrylonitrile 0.010
Carbon Disulfide 0.010
Trichlorofluoromethane 0.010
1,1-Dichloroethene 0.005
1,1-Dichloroethane 0.005
trans-1,2-Dichloroethene 0.005
Chioroform 0.005
1,2-Dichloroethane 0.005
2-Butanone 0.100
1,1,1-Trichloroethane 0.005
Carbon Tetrachloride 0.005
Vinyl Acetate 0.050
Bromodichloromethane 0.005
1,2-Dichloropropane 0.005
cis-1,3-Dichloropropene 0.005
Trichloroethene 0.005
Benzene 0.005
Dibromochloromethane 0.005
1,1,2-Trichloroethane 0.005
trans-1,3-Dichloropropene 0.005
2-Chloroethylvinylether 0.010
Bromoform 0.005
2-Hexanone 0.050
4-Methyl-2-pentanone 0.050
Tetrachloroethene 0.005
1,1,2,2-Tetrachloroethane 0.005
Toluene 0.005
Chlorobenzene 0.005
Ethylbenzene 0.005
Styrene 0.005
m/p-Xylene 0.005
o-Xylene 0.005
1,3-Dichlorobenzene 0.005
1,2/1,4-Dichlorobenzene 0.005

(1) Concentrations reported b
to Attachment 2 for water repo

EJS/SY156.40.03/0012
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REPORTING LIMITS FOR EPA METHOD

TABLE 9.3

8270 (WATER)

Compound

Reporting
Limit (ppm})(V

N-Nitroso-Dimethylamine
Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-chloroisopropyl)Ether
4-methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol

Benzoic Acid
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methyinaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
Dibenzofuran

EJS/SY156.40.03/0012

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.050
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.050
0.010
0.050
0.010
0.010
0.010
0.050
0.010
0.050
0.010



TABLE 9.3
CONTINUED

Compound

Reporting
Limit (ppm)®

4-Nitrophenol
2,4-Dinitrotoluene
Fluorene

Diethylphthalate
4-chlorophenyl-phenylether
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenyiether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
3,3-Dichlorobenzidine
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenz(a,h)Anthracene
Benzo(g,h,i)Perylene

0.050
0.010
0.010
0.010
0.010
0.050
0.050
0.010
0.010
0.010
0.050
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.020
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

(1) Water concentrations reported by laboratory in ug/L.
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REPORTING LIMITS FOR EPA METHOD

TABLE 9.4

8270 (SOIL)
Reporting

Compound Limit (ppm)(l)
N-Nitroso-Dimethylamine . 0330
Phenol 0.330
bis(2-Chloroethyl)ether 0.330
2-Chlorophenol 0.330
1,3-Dichlorobenzene 0.330
1,4-Dichlorobenzene 0.330
Benzyl Alcohol 0330
1,2-Dichlorobenzene 0.330
2-Methylphenol 0.330
bis(2-Chloroisopropyl)Ether 0.330
4-Methylphenol 0.330
N-Nitroso-Di-n-Propylamine 0.330
Hexachloroethane 0.330
Nitrobenzene 0.330
Isophorone 0.330
2-Nitrophenol 0.330
2,4-Dimethylphenol 0.330
bis(2-Chloroethoxy)Methane 0.330
2,4-Dichlorophenol 0.330
Benzoic Acid 1.600
1,2,4-Trichlorobenzene 0.330
Naphthalene 0.330
4-Chloroaniline 0.330
Hexachlorobutadiene (.330
4-Chloro-3-Methylphenol 0.330
2-Methylnaphthalene 0.330
Hexachlorocyclopentadiene 0.330
2,4,6-Trichlorophenol 0.330
2,4,5-Trichlorophenol 1.600
2-Chloronaphthalene 0.330
2-Nitroaniline 1.600
Dimethylphthalate 0.330
Acenaphthylene 0.330
2,6-Dinitrotoluene 0.330
3-Nitroaniline 1.600
Acenaphthene 0.330
2,4-Dinitrophenol 1.600
Dibenzofuran .330
4-Nitrophenol 1.660
2,4-Dinitrotoluene 0.330
Fluorene 0.330
Diethylphthalate 0.330
EJS/SY156.40.03/0012



TABLE 9.4

CONTINUED

Reporting
Compound Limit (ppm){1)
4-Chlorophenyl-Phenylether 0.330
4-Nitroaniline 1.600
4,6-Dinitro-2-Methylphenol 1.600
N-Nitrosodiphenylamine 0.330
4-Bromophenyl-phenylether 0.330
Hexachlorobenzene 0.330
Pentachlorophenol 1.600
Phenanthrene 0.330
Anthracene 0.330
Di-n-Butylphthalate 0.330
Fluoranthene 0.330
Pyrene 0.330
Butylbenzylphthalate 0.330
Benzo(a)Anthracene 0.330
3,3-Dichlorobenzidine 0.660
Chrysene 0.330
bis(2-Ethylhexyl)phthalate 0.330
Di-n-octylphthalate 0.330
Benzo(b)Fluoranthene 0.330
Benzo(k)Fluoranthene 0.330
Benzo(a)Pyrene 0.330
Indeno(1,2,3-cd)Pyrene 0.330
Dibenz(a,h)Anthracene 0.330
Benzo(g,h,i)Perylene 0.330

(1) Soil concentrations reported by laboratory in pg/kg.
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SECTION 10

DATA REDUCTION, VALIDATION AND REPORTING

10.1 DATA REDUCTION
10.1.1 Field Data

Field measurements will be made by competent field geologists, engineers,
environmental scientists, and /or technicians.

Field data will be validated using four different procedures:
- Routine checks will be made during the processing of data.

Internal consistency of a data set wil be evaluated. This step will involve
plotting the data and testing for outliers.

- Checks for consistency of the data set over time will be performed, by visually
comparing data sets against gross upper limits obtained from historical data

sets, or by testing for historical consistency. Anomalous data will be
identified.

* Checks may be made for consistency with data sets obtained from the same
volume of soil.

The purpose of these validation checks and tests is to identify outliers,
observations that do not conform to the pattern established by other observations.
Outliers may be the result of transcription errors or instrument breakdowns, or may

be manifestations of a greater degree of spatial or temporal variability than
expected.

After an outlier has been identified, a decision concerning its fate must be
rendered. Obvious mistakes in data will be corrected when possible, and the correct
value will be inserted. If the correct valye cannot be obtained, the data may be
excluded. An attempt will be made to explain the existence of the outlier. If no
plausible explanation can be found for the outlier, it may be excluded, but a note to
that effect will be included in the report.  Also, an attempt will be made to
determine the effect of the outlier when both included and excluded in the data set.

10.1.2 Laboratory Data

The procedures used for calculations and data reduction are specified in each
analysis method referenced previously. Raw data are entered in bound laboratory
notebooks. A separate book is maintained for each analytical procedure. The data
entered are sufficient to document all factors used to arrive at the reported vaiue for
each sample. Calculations may include factors such as sample dilution ratios or
conversion to dry-weight basis for solid samples. These data are stored in client files
and traceable to original entries in bound notebooks. Instrument chart recordings
and calculator print-outs are labeled and attached to their respective pages or are
cross-referenced and stored in the project file.

KLB/SY156.40.01/0004
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About 10 percent of all calculations will be checked from the raw data to final

value stages prior to reporting of a group of samples. Results obtained from
extreme ends of standard curves generated by linear regression programs will be

checked against graphically produced standard curves if the correlation coefficient
of a program curve is less than 0.995.

Concentration units will be listed on reports and any special conditions noted,
The analysis report includes the unique sample number given each sample, details
of sample receipt and report preparation.

10.2 DATA REVIEW AND VALIDATION

Data will be reviewed and validated in terms of analytical holding times

according to the analytical method requirements and using EPA guidance as
published in:

- "Laboratory Data Validation: Functional Guidelines for Evaluating
Inorganics Analyses,” J uly, 1988.

- "Laboratory Data Validation: Functional Guidelines for Evaluating Organics
Analyses," February, 1988.

10.3 REPORTING

For all analyses, as a minimum, the laboratory report will show traceability to
sample analyzed, and will contain the following information:

- Project identification

- Field sample number

- Laboratory sample number

+ Sample matrix description

- Date and time of sample collection

* Analytical method description and reference citation

* Individual parameter results

* Date of analysis (extraction, first run, and subsequent runs)
+ Detection limits achieved

+ Dilution or concentration factors

Completed copies of the original chain-of-custody records for the appropriate
samples will be included in the analytical results reports. The following units shall
be used in reporting. Parameters determined in water samples will be reported in
units of ppm (mg/L). Organic parameters determined in soil and sediment samples
will be reported in units of ppm (mg/Kg) dry weight. Inorganic parameters

determined in soil and sediment samples will be reported in units of ppm (mg/Kg)

dry weight. The percentage of moisture will be presented with the results of the soil
and sediment samples.

KLB/SY156.40.01,/0004
10-2



(3

Quality control reports will be prepared which summarize the results of samples
analyzed by the laboratory for quality control purposes. These reports will
summarize all the quality control data results for the samples, including results for
method blanks, duplicates, and matrix spikes. Spike concentrations, percent
recoveries and relative percent differences will be reported. These reports will be
used to prepare a summary quality assurance report.

Completed copies of the chain-of-custody sheets accompanying each sample from

time of initial bottle preparation to completion of analysis shall be attached to the
report of analytical testing.

10.4 DATA HANDLING

Two copies of the analytical data will be provided by the laboratory, and sent to
the ES-Syracuse office. The Project Manager will immediately arrange for filing of
one package, as delivered. The second, or working copy, will be used to generate

summary tables. These tables will form the foundation of a working database for
assessment of the site contamination condition.

KLB/SY156.40.01/0004
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SECTION 11

INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

11.1 QUALITY ASSURANCE BATCHING

Each set of samples will be analyzed concurrently with blanks, matrix spike
blanks, matrix spikes (MS) and matrix spike duplicates (MSD) (organic samples),
spike duplicates (metals), surrogate spikes and replicates at the frequency required
by the analytical methods. For planning purposes, it has been assumed that MS,

MSD and spike duplicate samples will be collected for each sample matrix (soil,
aqueous) at each site.

112 ORGANIC STANDARDS AND SURROGATES

As required by the NYSDEC ASP methods, all standard and surrogate
compounds are checked by the method of mass spectrometry for correct
identification and gas chromatography for degree of purity and concentration.
When the compounds pass the identity and purity tests, they are certified for use in
standard and surrogate solutions. Concentrations of the solutions are checked for

accuracy before release for laboratory use. Standard solutions are replaced monthly
or earlier based upon data indicating deterioration.

11.3 ORGANIC BLANKS, SPIKED BLANK, AND MATRIX SPIKE

Analysis of blank samples verifies that the analytical method does not introduce
contaminants. The blank water can be generated by reverse osmosis and Super-Q™
filtration systems, or distillation of water containing KMn0,. The spiked blank is
generated by addition of standard solutions to the blank water. The matrix spike is
generated by addition of surrogate standard to each sample.

11.4 TRIP AND FIELD BLANKS

Trip blanks and field blanks will be utilized in accordance with the
specifications in Section 5 of this QA/QC Project Plan. These blanks will be
analyzed to provide a check on sample bottle preparation and to evaluate the
possibility of cross contamination of the samples.

11.5 FIELD MEASUREMENTS

Aqueous samples collected during this project will be measured in the field for

pH, temperatwre and specific conductance. Quality control checks for the field
instruments are presented in Table 5.2.

'}LB/SY 156.70.03/WATERVIL
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SECTION 12

QUALITY ASSURANCE PERFORMANCE AUDITS, SYSTEMS AUDITS, AND
FREQUENCY

Quality assurance audits are performed by the project quality assurance group
under the direction and approval of the Project Quality Assurance Manager
(PQAM). Functioning as an independent body and reporting directly to company
quality assurance management the PQAM will plan, schedule, and approve system
and performance audits based upon company procedure customized to the project
requirements. These audits will be implemented to evaluate the capability and
performance of project and subcontractor personnel, items, activities, and
documentation of the measurement system(s). At times, the PQAM may request
additional personnel with specific expertise from company and/or project groups to
assist in conducting performance audits. However, these personnel will not have
responsibility for the project work associated with the performance audit.

12.1 SYSTEM AUDITS

System audits, performed by the PQAM or designated auditors, will encompass
evaluation of measurement system components to ascertain their appropriate
selection and application. In addition, field and laboratory quality control
procedures and associated documentation may be system-audited. These audits
may be performed at least once during the performance of the project. However, if
conditions adverse to quality are detected between planned audits, or if the Project

Manager requests the PQAM to perform unscheduled audits, these activities will be
instituted.

12.2 PERFORMANCE AUDITS

Performance audits may be conducted to determine the accuracy and
implementation of the measurement system(s) and parameter(s). As in system
audits, the PQAM or assigned alternate will exercise planned and scheduled
performance audits with the understanding that unplanned audits may be
implemented for reasons stipulated in system audits above. Performance audits are
most desirable and may be performed once the measurement systems are
operational and initially generating measurement data.

12.3 QA MANAGEMENT ASSESSMENT

In addition to ongoing system and performance audits, quality assurance
management assessments will be performed regularly by Engineering-Science. Such
assessments will inform both company and project management that overall quality
assurance requirements have been properly implemented and audited by the project
QA group.

KLB/SY156.40.01/0004
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12.4 FORMALIZED AUDITS

Formalized audits refer to any system or performance audit that is documented.
and implemented by the QA group. These audits encompass documented activities
performed by qualified lead auditors to a written procedure or checklists to
objectively verify that quality assurance requirements have been developed,
documented, and instituted in accordance with contractual and project criteria.

Formalized audits may be performed on project and subcontractor work at various
locations.

Audit reports will be written by lead auditors after gathering and evaluating all
resultant data. Items, activities, and documents determined by lead auditors to be in
noncompliance shall be identified at exit interviews conducted with the invoived
management. Noncompliances will be logged, documented, and controlled through
audit findings which are attached to and are a part of the integral audit report.
These audit finding forms are directed to management to satisfactorily resolve the
noncompliance in a specified and timely manner. All audit checklists, audit reports,
audit findings, and acceptable resolutions are approved by the PQAM prior to issue.
QA verification of acceptable resolutions may be determined by re-audit or
documented surveillance of the item or activity. Upon verification acceptance, the
PQAM will close out the audit report and findings.

It is the Project Manager’s overall responsibility to ensure that all corrective

actions necessary to resolve audit findings are acted upon promptly and
satisfactorily,

KLB/SY156.40.01/0004
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SECTION 13

PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES

13.1 PREVENTIVE MAINTENANCE PROCEDURES

Equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturer’s specified
recommendations and written procedure developed by the operators.

13.2 SCHEDULES

Written procedures where applicable will identify the schedule for servicing
critical items in order to minimize the downtime of the measurement system. It will
be the responsibility of the operator to adhere to this maintenance schedule and to
arrange any necessary and prompt service as required. Service to the equipment,
instruments, tools, gauges, etc. shall be performed by qualified personnel.

In the absence of any manufacturer’s recommended maintenance criteria, a

maintenance procedure will be developed by the operator based upon experience
and previous use of the equipment.

13.3 RECORDS

Logs shall be established to record and control maintenance and service
procedures and schedules. All maintenance records will be documented and
traceable to the specific equipment, instruments, tools, and gauges. Records
produced shall be reviewed, maintained, and filed by the operators at the
laboratories and by the data and sample control personnel when and if equipment,
instruments, tools, and gauges are used at the sites. The project QA group may
audit these records to verify complete adherence to these procedures.

13.4 SPARE PARTS

A list of critical spare parts will be identified by the operator. These spare parts
will be stored for availability and use in order to reduce the downtime. In lieu of

maintaining an inventory of spare parts a service contract for rapid instrument
repair or backup instruments will be available.

KLB/SY156.40.01/0004
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SECTION 14

ASSESSMENT PROCEDURES FOR DATA ACCEPTABILITY

Procedures used to assess data
applicable EPA methods. Compl

parameters initially analyzed for with
completed and validated,

Accuracy

precision and accuracy are in accordance with the
eteness is recorded by comparing the number of

the number of parameters successfully

The percent recovery (%) is calculated as below:

Ss -So

% = 8§

Precision

x 100

S; = Value obtained by analyzing the
sample with the spike added.

So = The background value, i.e.; the
value obtained by analyzing the
sample.

S = Concentration of the spike added
to the sample.

The relative percent difference (RPD) is calculated as below:

RPD = V{-V, x100

KLB/SY 156.40.01 /0004
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SECTION 15

CORRECTIVE ACTION

The following procedures have been established to assure that conditions
adverse to quality, such as malfunctions, deficiencies, deviations, and errors, are
promptly investigated, documented, evaluated, and corrected.

15,1 INITIATION OF CORRECTIVE ACTION

When a significant condition adverse to quality is noted at regional, site,
laboratory, or subcontractor locations, the cause of the condition will be determined
and corrective action taken to preclude repetition. Condition identification, cause,
reference documents, and corrective action planned to be taken will be documented
and reported to the site investigation team leaders, project managers, chief scientist,
project QA manager, document control supervisors, and involved subcontractor
management, as a minimum. Implementation of corrective action is verified by
documented follow-up action. All project personnel have the responsibility, as part

of the normal work duties, to promptly identify, solicit approved correction, and
report conditions adverse to quality.

Corrective actions may be initiated as a result of:
Nonattainment of predetermined acceptance standards.
Determination of deficient procedures or data.
Detection of faulty equipment or instrumentation.

Poor sample custody documentation (samples and corresponding analytical
results not clearly documented and tracked).

Violation of quality assurance requirements.
Circumvention of designated approvals.
System and performance audits.
Management assessment.

Laboratory/field comparison studies.

Data Validation Review.

152 PROCEDURE DESCRIPTION

Project management and staff, such as field investigation teams, remedial
response planning personnel, and laboratory groups, monitor on-going work
performance in the normal course of daily responsibilities.

15-1



Items, activities, or documents ascertained to be noncompliance with quality
assurance requirements will be documented and corrective actions mandated

through audit finding sheets attached to the audit report. Audit findings are logged,
maintained, and controlled by the PQAM.

Technicians assigned quality assurance functions at the regional levels will also
control noncompliance corrective actions by having the responsibility of issuing and
controlling the appropriate Corrective Action Request Form. All project personnel
can identify a noncompliance; however, the technician is responsible for
documenting, numbering, logging, and verifying the closeout action. It is the Project

Manager’s responsibility to ensure that all recommended corrective actions are
produced, accepted, and received in a timely manner.

The Corrective Action Request (CAR) identifies the adverse condition,

! reference document(s), and recommended corrective action(s) to be administered.
l The issued CAR is directed to the responsible manager in charge of the item or
activity for action. The individual to whom the CAR is addressed returns the

j requested response promptly to the technician in charge, affixing his or her
1 signature and date to the corrective action block, after stating the cause of the
conditions and corrective action to be taken. The technician maintains the log for

! status control of CARs and responses, confirms the adequacy of the intended
corrective action, and verifies its implementation. The technician will issue and

distribute CARSs to specified personnel, including the originator, responsible project
( management involved with the condition, the Project Manager, involved

subcontractor, and the PQAM, as a minimum. CARs are transmitted to the project
file for the records.

J..B/SYISG.?O.DB/WATERV]L
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SECTION 16

QUALITY ASSURANCE REPORTS

The procedure for reporting results was described in Section 10. The frequency
of the performance audits and the system audits was described in Section 12.

During the course of the project, the PQAM may prepare at least one quality
assurance report which will discuss:

- The periodic assessment of measurement data accuracy, precision and
completeness.

- Results of performance audits.
- Results of system audits.
- Significant QA/QC problems and action taken.

A final report prepared at the completion of the project may include a separate
section summarizing data quality information.

KLB/SY156.40.01/0004
16-1



ATTACHMENT 1

INDOOR AIR MONITORING METHODOLOGY
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HYDROCARBONG . AROMATIC

REAGENTS
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Eluent: Carbon disulfider,
chromatographic quality containing

{ootional) suitable internal
standard.

- Analytes, reagent grade¥
. Nitrogen or helium, purified

Hydrogen, prepurified.
Air, filtered.

Naphthalene calibration stock
solution, 0.40 g/mL in Cs,.

*See Special Precautions.

RETHOO: 1501

EQUIPMENT :

1.

[

-t NN e

Samoler: glass tube., 7 em long, & mm GO, 4 mm 10,
flame-sealed ends, containing two sectiont of
activated (E00 °C) coconut shell charcaal (front

= 100 mg, back = 50 mg) separated by a 2.mm urathane
foam plug. A silylated glass wool plug precedes the
front section and a 3.m urethane foam plug follows
the back section. Pressure drop across the tube at

V L/min airflow must be lesc than 3.4 kPa. Tubes
are caommercially available.

. Perzonal sampling pumps, 06.01 tg 1 L/min

(Table 3}, with flexible connecting

tubing.

Gas chramatograph, FID, integrator, and colum
(page 1501-1).

Vials, glass, 1-ml, with PTFE_lined caps,
Pipet, T-ml, and pipet bulb.

Syringes, 5., 10-, 25- and 100-1d .

Volumetric flasks, 10-ml.

SPECIAL PRECALTIONS:
benzene s a suspect carcinogen,

Carbon disulfide is toxic and extremel

y flammablie (flash point = -30 °C);

Prepare samples and standards in a well-ventilated hood.

SAMPLING:

1

. Calibrate each persona) sampling pump with a representative samplar in line.

. Break the ends of the sampler inmediatel
sampling pump with flexible tubing.

y before sampling. Attach sampler to per<ona )

3. Sample at an accurately known flow rate botween 0.01 and 0.2 t/min {to 1 L/min for
naphthalene or styrene) for a total saple si20 as shown n Table 3. w

4. Cap the samplers with plastic (not rubber) caps and pack securely for shipment.

SANPLE PREPARATION:

S. Place the front and back sorbent sections of ¢

6
1

. Add 1.0 mL eluent to each vial.
. Allow to stand at least 30 min wi

the glass wool and foam plugs.

CALIBRATION AND QUALITY CONTROL:

8. Calibrate daily with

he sampler tube in separate vials. Ditcard

Attach crimp cap to each vial immediately.
th occasional agitation.

at least five working standards over the appropriate range (ca. 0.01

to 10 mg analyte per sample; seo Table 4).

Add known amounte of analyte (calibration stock cclution for naphthalenel to eluent in

10-mL volumetric flasks and difute to the mark,

- Analyze together with camples and blanks (steps 11, 12 and 13).
. Prepare calibration graph (peak area of analyte vs. mg anaiyte).

See A PPerUrv A
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METHOD: 1501 HYDROCARBONS , AROMATIC

9. Determine desorption efficiency (DE) at least once for each batch of charcoal used for

sampling in the calibration range (step 8). Prepare three tubes at each of five levels
plus threo media blanks.

a.

Remove and discard back sorbent section of a media blank sampler.
b.

Inject a known amount of analyte (calibration stock solution f
onto front sorbent section with a microliter syringe.
+ Cap the tube. Allow to ctand overnight .

or naphthalene) directly

d. Desord {steps § through 1) and analyze together with working standards (steps 11, 12
and 13).

€. Prepare a graph of OF ve. mg analyte recovered.

10. Analyze three quaiity control blind spikes and three analyst spikes to insure that the
calibration graph and DE graph are in control .

MEASUREMENT -

1. Set gas chromatograph dccarding to manufacturer's recammendations and to conditions given
on page 1501-1. Select appropriate colum temperature:

Approximate Retention Time {min), at Indicated Colum: Terperature

Substanced 50 °¢ 100 °c 150 oC Programed
benzene 2.5 2.5
tolyene 4.3 1.1 4.2
xylene (para} 1.0 1.4 5.2
ethylibenzene 1.0 1.4 5.5
xylene (meta) 1.2 1.5 5.6
cumene 8.2 1.6 6.0
xylene (ortho) 10 1.9 6.5
styrene 16 2.6 1.6
a-methyletyrens 3.2 1.0 8.1
vinyltoluene (meta) kN :] 1.2 8.5
naphthatene 25 4.3 12

4Data not available for p-tert butyltoluene and p-vinyltoluene.
b‘rmraturn program: S0 °C for 3 min, then 1S °C/min to 200 °C.

NOTE: Alternatively, colum and temperature may be taken from Table 4.

12. Inject sample aliquot manually using solvent flush technique or with autosampler.
NOTE: If poak area it above the linear range of the working standards. dilute with eluent,

reanalyze and apply the appropriate dilution factor in calculations.
13. Measure peak area.

CALCULATIONS:

14. Determine the mass, mg (corrected for DE) of analyte

back (W) sorbent cections,
sorbent sections.

NOTE: If Wy > We/10, report breakthrough and poscible sample loss.

found in the sample front (W} and
and in the average media blank front (8f) and back {8,)

2/15/8_4 1211 M



METHOO: 1501

v * mg/m?,

containing one-half, one, and t

wo times the QSHA standard. Generated concentrations were
independent 1y verified,

Breakthrough capacities were determined in dry air, Storage stability

were determined by spiking campling
media with amounts corresponding to one-half, One, and two times the OSHA standard for nominal
air volumes. Desorption efficiencies f i

15%. Reference (121 provides more specific information,

REFERENCEY -

[Y] User check, UBTL, NIOSH Sequence #4121-% (unpublished, December 1, 1983) .

[2) N10SH Manual of Analytical Methods, 2nd. ed., V. 1, P&CAM 127, u.s. Department of Health,
Education, and welfare, pubi. (NIOSH) 77-157.a (1977).

(3] Ibig, v. 2, 522, s23, s25, 526, 529, 530, u.S. Department of Health, Education, and
Welfare, Pub). {NTOSH) 11-157.8 (9.

[4] 1bid, v. 3, 5292, s3n, 5318, s343, u.s. Department of Health, Education, and welfare,
Publ. (NIOSH) 17-157¢ (1911

{51 R. D. Dreisbach. "Physical p

roperties of Chemical Campounds ™ -
Series, No. 15: Amaerican Chem

: Advances in Chemistry
ical Society, Washington (1955).

; Title 29 {Labor), Parts 1900 1o 1910; U.5. Govermment

dad Standard....Occuoational Exposure to Toluane, U.S. Department
of Health, Education, and Welfare, Publ.

(NIOSH} 13-11023 (1973).
[9] Criteria for 3 Recamended Standard....Occupational Exposure to Xylene, U.S. Department of
Heaith, Education, and Welfare, Pub), (N10SH) 75_%68 (1375).
{10] ILVs - Threshold Limit Values for Chemical Substances and Physical Agents in the work
Environment with Intended Changes for 1983.84, ACGIN, Cincinnati, on (1983).
d...0ccupational Exposure to Styrene, U.S. Department of
. (N1OSK) B83-119 (1%a3) .
the NIOSH Validation Tests, S22, 523, s25, 526, S29, s30, 5292, 5311,
Department of Health, Education, and welfare; Publ. (N10SH) 17-18S 1977).

5318, §343, y.s.

METHOD REVISED BY: R. Alan Lunsford, Ph.D

-+ and Julie R. Okenfuss; based on results of NIOSH
Contract CDC-99-7445,
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METHOD: _ 1501
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Table 1. Synonyms, formula, molecular weight, properties [5].

Empirical

Name/Synonvers Structure Formula

benzene Ceg
. CAS #11-43-2

p-tert-butyltoluene CyyHyg
CAS #98-51-1

1-tert -butyl -R-methylbenzene

cumene G2
CAS #98.82-8
isopropyibenzene
O\ o
=l
CAS M8-81-9
isopropenylbenzene

{1-methylethenyl) -benzene

styrene ©_\ CaHg
CAS 7100-42-5

vinylbenzene

tolvene Cyp
CAS #5108-83-3 .

methylbenzene

ethylbenzene
CAS #100-41-4

a-methylstyrene

aaphthalene
CAS r91-20-3

[

e

Molec-
ular

Weight

1B.17

148.25

120.20

106.17

118.18

128.18

104.15

92.14

vinyltoluvened _@__\ CoHhp 118.18
CAS #25013-15-4 {meta)
methylstyrene (p-vinyltoluene) (para)
mothylvinylbenzens {ortho)

xylene® _@_ Cayp 106.17
CAS #1330-20.7 {ortho)
dimrthylbenzene {p-xylene) {meta)

(para)

HYDROCARBONS , AROMATIC

8oiling Vapor Precsure
Point  __@25°c
(°c) (mm Ho)  (kPa)
80.1 95.2 12,7
192.8 0.1 0.0%
152.4 4.7 0.62
136.2 9.6 1.28
165.4 2.5 0.33
po_22 0.2 0.03
145.2 6.1 0.81
110.6 8.4 3.719
167.7 1.6 0.22
171.6 1.9 0.26
172.8 1.8 0.24
169.8 1.8 0.24
144 4 6.1 iy
139.1 8.4 1.12
138.4 B.8 8

Density
820 °C
{a/ml)
0.87%

0.851

0.862

0.867

0.1

1.025

0.906

0.B67

0.8
0.311
0.911
0.904

0.880
0.864
0.861 |

dMelting point.

beamercial mixture of meta and para {tomers.
Crixture of isomers.

2215714 L RS
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HYDROCARBONS | AROMATIC

Table 2. Parmistible exposure limits, ppm [6-11].

OSHA N1QSH ACGIH mg/m
Substance A € peak ¢ T STEL ger _pom
benzene 10 25 sp2 1 10%%  2Gww 3.19
B-tert-butyltoluene 10 10 20 6.06
cumene S0 {skin) 50 75 (sxin) 4.9)
ethylbenzene 100 100 12% 4,34
a-fethylstyrene 100 S0 100 4.83
naphthalene 10 10 15 5.24
styrene 100 200 600 SO 100 S0 100 4.26
toluene 200 300 so0@ 106 200w 00 150 (<kin) 3.77
vinyltoluene 100 _ S0 100 4.83
xylene 100 ' 100 200+ 100 - 150 4.34

Aaximm duration 10 min in 8 hr,

TACCIH: suspect carcinogen [10].
Dpaximum duration S min in any 3 hr.

* 10min sample.

Table 3, Sampiing flowrated, volume, capacity, Fange, overall bias and precicion (2,4,12).

Sreakthroygh Range
Sampling Volume @ at —__ Overan
Flowrate Volume (1) Concentration VOL -NOM Bias Precision
Substance (L/min)  VOL-MOM voLsaxh L) (mg/m®)  (mg/m?®) (x) (s.)
benzene £0.20 2¢ 30 45 149 42- 165 0.8 0.059
R-tert butyltoluene <0 20 10 2 44 12 29- 119 .04 0,979
Cumene £0.20 10 30 >45 480 120- 489 4.6 0.05%
ethyibenzene £0.20 0 24 s 7T 222-884 g1 p.og9d
a-methylstyrene £0.20 af 30 >45 940  236-943 108 g .06
naphthalene® £1.0 200 200 >240 Bt 18- 83 0.5 g gss
styrene £1.0 59 14 21 1110 426-1710  _10.7  0.gsad
toluene £0.20 2¢ 8 12 2294  sap-2190 3.8 0.052
vinyltoluene £0.20 10 24 36 952 256- 970 .95 o pgd
aylere . £0.20 12 23 s 810 218- 810 . .21 C.060
i nimum recommended flow is 0.0} L/min. T
bAppro:irmtely two-thirds the breakthrough volume, except for faphthalens,
C10-min sanple.
rrected valve, calculated fram data in Reference }2.
®Naphthalene shows poor desorption efficiency at low 10ading; 100-1 minimum volume is
recammended
f15_min sample.
S-min sample. -
2/715/84
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HYDROCARBONS | ARCMATIC
! g
RN Table 4. Measurement range, precision and conditioned {3,4,12).
A .
Desorption Mercurement Carrier Column Parametered
Volume Range Precision Flow t Length
Substance (mi) (mg) (s,) (m./min)  (*C) {m) PackingC
{ benzene 1.0 0.09- 0.35 o0.038 S0 ns 0.9 A
’ p-tert butyltoluens 0.5 0.2Y- 1.9 0.0219 50 118 3.0 )
cunens 0.5 0.86- 3.46 0.010 0 993 3.0 B
ethyibenzene 0.5 2.11-8.6) 0.0'0 S0 85 3.0 B
a-methylstyrens 0.5 0.69- 3.5 s on %0 118 30 8
naphthalene 1.0 4.96.19.7 0.019 30 125 3.0 c
¥ styrene 0.5 2.17- 8.49 o.01d 0 ® 3.0 8
] toluene 1.0 1.13. 4.51 o.o0n1 S0 155 0.9 0
: vinyltoluene 0.5 2.81- 9.64 0.008 50 120 3.0 B
xylene 1.0 2.60-10.4 0.010 50 180 0.9 D

41nject ion volume, 5.0 uL; nitrogen carrier gas.
ban colums stainless steel, 3.2 mn outside diameter.
! ’ €A, S0/B0 mesh Porapak p: B,

e C., 10t OV-10) on 1007120 mesh Supelcoport: D, $0/60 mesh Porapak Q.
rected value, calculated from data in [12].

J 2/15/84 1501-7



HYDROCARBONS, BP 38 — 126 *C_

METHOO: 1800 -
1SSUED: - 2/16/84 -

PROPERTIES: Table |

penzene n-haptane h-octane
byc1ohexane n-hexane n-pantane
byclohexene methylcyclohexane toluene
L SANPLING MEASUREMENT
[ * [
% g H ) H
I' - SAWPEER: SOLID $ORBENT TUBE ITECHNIQUE: GAS CHROMATOGRAPHY, FID
{ t shell charcoal, !
100 mg#%0 mg) IANALYTES: hydrocarbons 1isted above
AN RATE, VOLUBE: Table 3 'DESORPTION: 1 mL CSp; stand 30 min
o '
M P*ﬁm’: no spgcial precautions YINJECTION VOLUME: S yl
PLE STABILITY: at least 2 weeks ' TEMPERATURE -INJECTION: 250 °C
|2 R : ! ~DETECTOR: 250 *C
_ BWKS 2 to Io{field blanks per set ! ~COLUMN: see step 1)
G5 oEstt o ' )
2 tibn - "
%K;',W'PLE: degirable, 1 to 10 mL; ship in ICARRIER GAS: Ny or He, 25 mL/min
3 i segarate containers from samples !
e ' 1OOLLMN: glass, 3.0 m x 2 pm, 20% $P-2100 on
A ] ! 807100 mesh Supelicoport
L ACCURACY '
. ICALIBRATION: analytes in CS;
1 - STU0IRD, 4 !
- B.;. And OVERALY PRECISION (sp): Table 3 !RANGE AND PRECISION (s,): Table 4
it Frdlda kil ‘ :
RER TR 1 i RN .
SRR - ﬁ e .’ !ESTIMATED LOD: 0.001 to 0.0) mg per sampie
iy j ' with captllary column [1}
\T . - »2!! - |}-::- !’
DT APPEIBABILITY: 'Yhis method 1S intended for determining the OSHA-regulated hydrocarbons

: ‘m {&Ysded within

. bofting point range of n-pentane through n-octane. It mhy be used for
J T st tanecus

irements; howgver, interactions between anzlytes may reduce breakthrough

ticn efficiencins

At high humidity, breakthrough volumes may be reduced by as much as 50%, Other
solvents, @.g., alcohols, ketones, ethers, and halogenated hydrocarbons, are
3. If interference s suspected, use a more polar column or change column

' OTHER'KETHOOS: 'This method is based on and supercedes Methods PECAN 127, benzene and toluene
: xane (3]; 582, cyclchexene (3); $99, heptane (31; 590, hexane [3]1; 554,
{3]; S311, benzene 4]; 5343, toluene (4]: $318, octane {4); and 5379,
banzene or toluene in complex mixture of alkanes {(£Cyp), Method 1501

) is more salective,

RS
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{onthoowts: | EQUIPHENT :
1, Elyent: Cartpn disuifider, 1. Sampler: glass tube, 7 om long, 6 mm 0O, 4 om 1D,
chromatographic quality with flame-soaled ends, containing two secticns of
. {op* tonal) zuyitable internal activated (800 *C) coconut shell charcoal (frent
b shardard, | = 100 mg, back = 50 mg) separated by a 2-m urethane
; . &.Andlytas, reagent grade.* foan plug. A stlylated glass wool plug precedas the
3. Nitrogen or Mellum, purified. front section, and a 3-mm urethane foam plug follows
. 4, Mydrogen, prepurified. the back section. Pressure drop across the tube at
‘ S.-Alr, 11 3 1 L/min airflow must be less than 3.4 ¥Pa. Tubes
U ’ } are comercially available.
: . ' 2. Personal sampling pump, 0.01 to 0.2 L/min, with
- *See Special L’recautinns. flexible connecting tubing.
o : 3. Gas chramatograph, FID, integrator and colum
$re - : i {page 1500-1).

4. vials, glass, l-ml, with PIFE-1ined caps.
5, Pipet, l-mL, with pipet bulb,

6. Syringes, 5-, 10-, 25~ and 100.pl.

1. Volumetric flasks, 10-ml

SPECIAL PRECAUTIONS: Carbon disulfide is toxic and extremely flammable (flash paint = -30 *C);

.. bangene i3 2 suqrect carcinogen, Prepare samples and standards in a well-ventilated hood.
F—."--, . -

£ SAMPLING:

1, Calibrate each personal sampling pump with a representative sampler in line.

2. Break the ends of the sampler immediately before sampling. Attach sampler to personal
- sampling with flexible tubing.

3. Sumple at an accurately known flow rate between 0.01 and 0.2 L/min (0.01 to 0.05 L/min for
n-pentane) or a tota) samwle size as shown in Table 3.

4, Caip the un;}lars with plastic (not rubber) caps and pack secyrely for shipment.

<1 SARRLE PREPARATION:

5. Place the front and back sorbent sections of the sampler tube in separate vials. Olscard
the glass 1 and foam plugs.

6. Add 1.0 mL qluent to each vial. Attach trimp cap to each vial immediately,

1o Allow.to € at least 30 min with occasional agitation.

B
-, .

CALIBRATION AND 1TY CONTROL: '
8. Calibrate daily with at least five working standards over the appropriate range {ca. 0.01
to 10 mg lyte per sampla; see Table 4).
4. Add.khow) amounts of analyte to eluent In 10-mt volumetric flasks and dilute to the mark.
b. Analyze Yogether with sampies and blanks (steps 11, 12 and 13).
¢. Prepare qalibration graph (peak area of analyte vs. mg analyte}.
9. Datermine dxnrptim efficiency (DE) at loast once for each batch of charcoal used for
savpiing in the calibration range (step 8). Prepare three tubes at gach of fiva lavels

4i: plus three-redia blanks.

3. Remove a7d discard back sorbent section of a media blank sampier.
b. Inject alknmn amount of analyte directly ontn front sorbent section with a microliter
syringe. |

-
I

. -

oapema - 1500-2
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5 -
e C. Cip the tube. Allow to stand overnight. '
P - d. De (steps 5 through 7) and analyze together with working standards (stops 11, 12

_ ; .and. 18}.
T
. - 9. Prepar® a graph of DE vs, Mg anaiyte recovered.

10. Analyze three quality control bling Spikes and three analyst spikes to insure that the
calibration graph and DE graph are in control. Check for possible contamination during
shipment bf fleld samples by comparing results fram field blanks and media blanks.

| . -
N E FUMRASUREHENT :
' M. Set gas chromatograph according to manufacturer's recommendations and to conditions given
l R on page 1?00-1. Select appropriate coluon temperature:
- L T el . ;
L E
AL e F xinate Retention Time_(min), at Indicated Colum Temoerst
| ; - Subwtance: 0 10°¢ 100 *¢ Programmegt
10 5T n-pentane; 2.2 1.2 1.8
‘ L solvemt (GS5) 3.0 1.6 2.4
- nhexane 5.1 2.2 3.5
i ii. . -benzened ; 1.1 3.2 4.5
N _cvcwm:r 8.4 3.4 1
fo1 .. sGyclohex 9.5 a.8 4.9
b . .Aeheptane : 12 4.3 5.4
| B (methylcySibhexane 7| 5.2 2.2 5.9
o ;i - toluene | n 6.5 2.6 6.5
LT ny o ineootane l 19 8.7 3.2 1.1
‘p <o 4Texperatube progran: S0 *C for 2 min, then 15 *C/min to 150 *C, Z-min final hold,
' : . Diot:campldtely resoived.
L MITE: Aluimtiuely. column and temperatyre may be taken from tTable 4.

o i 1§
12, ‘Inject: nmhc aliquot manually using solvent flush technique or with autosampler,
NOTE: If peak area is above the linear range of the working standards, dilute with eluent,

Iyze and apply the appropriate dilution factor in calculations.
b, V0 Geasyre area.

- e e ‘ )
: .I: . CALCUCATIONS ; J‘
" YA, Determine mass, mg {corrected for DE) of analyte found in the sample

front (We) and
baek (W) t sections, and ta the average media blank front (B¢) and back (By)
[N : M im- '
HOTE: 1f W,i> Wp/10, report breakthrough and possible sample Joss.
18, Calculate tration, C, of analyte in the ajr volume sampled, v (1):
. i .
m': "t" o "-‘\ ]
é [ vLu....:‘ g
ij»_' ' .i .: -‘L -
o ' X
L b ek 1500-3
(R £ A U i
‘._. LPE Y,
J I =S ) 5)
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RETHOD: 150K

. ?ncisions and buses (Table 3) were determined by analyzing generated mnspheres containing
b paow ONAsbalf, oné, And two times the OSHA standard. Generated concentrations were independently
i mifiad. B rough capacities were determined in dry air. Storage stabllity was not
. ;. - Suseysed, Meagurement precisions (Table 4) were determined by spiking sampling media with
yo o1 ATOYNLS correstonding to one-half, one, and two times the DSHA standard for nominal air
Fegpor valumes.. . Desonption efficiencies for spiked samplers containing only one compound exceeded
RET. . Rtflnncq (12} provides more specific information.

: ¢ "T‘

A f«hﬂhtﬁ“ﬂ!' .

. 4. . L] User check, UBTL, NIOSH Sequence #4213-L (unpubhshod January 31, 1984}.
f0 2] Ntosm mandal of Analytical Methods, 2nd. ed., , PSCAM 127 U.S. Department of Health,
Ed\.u;tuon and Welfare, Publ, (NIOSH) TT-IST-A (19'.'7)

_ .13} n108M uan:m of Analytical Methods, 2nd, ed., v. 2, 528, $82, 589, $90, S94, U.S.

. Department of Health, Education, and welfare, Publ. (NTOSH) 77-157-8 (1917).

dal m NIOgH nam;al of Analytical Methods, 2nd. ed., V. 3., 5311, $343, $3718, S379, U.S.
PO Department of Health, Education, and Welfare, Publ, (NIDSH) 17-151-C (1917},
IS} R. 0. Drigqsbach, “Physical Properties of Chemical Compounds”; Advances in Chamistry
Serieg, N, 15; American Chemical Society, Washington (1955).

‘ i {Gi_ R. 0, Ori ¢h, "Physical Properties of Chemical Compounds - II%; Advances in Chemistry:
.- Sarles, N9. 22; American Chemical Soclety, Washington {1959), :
2 - §1) tode of Fedaral Regulations; Title 29 (Labor), Parts 1900 to 1910; U.S. Government

.- Printing Office, Washington, (1980); 29 CFR 1910.1000:
- . 8) Update Crjteria and Recommendations for a Revised Benzene Standard, U.S, Department of

;:57"';? o - Berith, Egucation, and Welfare, (August 1976).
.. 193 crizeria for a Recommended Standard....Occupationa) Exposure to Alkanes (C5-C8), U.S.
b Dupnrtmn} of Health, Education, and Welfare, Publ. (NIOSH) 77-151 (1971D1).

.. . (10) Criteria for a Recommended Standard.,..Occupational Exposure to Toluene, U.S. Department
. of H“!th Education, and Welfare, Publ. (NIOSH) 73-11023 (1973},
[11] le—mm_ d Limit Values for Chemica) Substances and physical Agents in the wWork

t with Intended Changes for 1583-84, ACGIH, Cincinnat), OH (1983).
NZ] Documw.ton of the NIOSH Validation Vests, 528, 582, 589, 590, $94, 5311, $343, s378,
- 5319, U.5, Department of Health, Education, and Welfare, Publ, (NIOSH) 7i- \85 Osmn.
i :
. -mmu REVISEDI BY: R. Alan Lunsford, Ph.D., and Julie R. Okenfuss; based on results of NIOSH
. Contract CDC-90-74-45%.
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» forma, molecular weight, properties.

Empirical
JLormyla

Ceke

G2

Gy

ST

Gy

Cphyg

Cothg

CsHyz

CiHg

Moleca
ular

Weight

n\n

84.16

82.15

100.21

12,15

92.14

Bolling
Point

&
80.)

83'0

110.6

Vapor Pressure
*r

(m ba) (g

9%.2 127

9.6 13,0

ea.s8 118

4.8 6.

151.3  20.2

%3 6.2

4.0 19

512.5 ¢8.3

Mi ty -
20

0.879

0179

0.01¥

0.669,
0.769.;
0.708
vz

0.087

1300-8
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Table 2, Porm;ssible exposure limits, ppm [1-11],

e ety b

O E

R

ir ’
s ! OSHA N]OSH . __ACGIH p:?'m ppm
;... wkstdoge ; WA C Peak WA _ ¢ LES Q2118 ~2NIP_
Do benzener 0 25 sob 1 0 28 .19
e dyclonexane | 300 300 375 3.44.
©de 1 syclohexene | 300 300 3.36

: hshéptane 500 85 440 400 500 4.10
. b oehexane® 500 100 530 50 3.82.

f= i .mathylcyclohexp S00 400 500 4.01

; f-0Ctane so0 15 38§ 300 215 4.67

i Repentame. | 1000 120" 610 800 750 2.98

Fo: tpluene, 200 300 5000 100 200° 100 150 (skin) .n

ithe ACGIN ncﬁundation for other hexane isomers is: TLV 500, STEL 1000.
7 Wim-duratﬂon 10 min in 8 hr,
f14 -E!Min..uplcg.
i FACGIN: suspoﬁt carcinogen
- . f
¥ $

by Tahl_o 3. Sauiling flowrated, volume, capacity, range, overall bias and precision [2-4, 12].
l 3

8reakthrough Range

Sampling Volume at at Overall
o _ . Flowrate Yolune (1) Concentration VOL-NOM  Bias  Precision
. Substance | (L/min) voL-NOM voLux® (L) {mg/m?)  (me/m?) (%) (s,)
firoo i
' benzene ©g0.20 ¢ 20 >45 9.1 415- 165 0.8  0.059
~ cyclohexane = £0.20 2.5 5 1.6 1650 510 - 2010 5.4 0.0604
syclohexane = £0.20 5 ? 0.4 2002 510 -2030 9.0  0.073
nheptane . £0.20 4 4 6.1 4060 960 - 4060 -6.5  0.0%6
nehexane . §0.20 4 4 59 3679 810 .36 -3.8  0.062
methylcyclohmjane $0.20 4 4 5.1 304 940 -~ 3941 5.5  0.052
feoctans . K020 4 4 6.5 4632 1050 - 4403 -5.2  0.060
; R-pentane . £0.05 2 2 3.1 5640 1476 - 6190 -9.7  0.085
jo | toluene ; £0.20  zc 8 1.9 2294 S48 - 2190 3.8  0.052

4inimm recodmended flow is 0.01 L/min,

b _]_?Appmimtll? two-thirds the breakthrough voluma.

1. S10-ain sampl

-*Coprected value, calculated from data in [12].
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i Tiwe 4. mnlﬂf‘lmnt range,

A '

precision, and chromatographic condttions (2-4,12),

Column Parametersd
i Heasuremsnt?d Carrier Dia-
' Range Precision Gas Flow t Length meter
_ (mg) _sp)

I | — Limio) €O @ ) packinge
z e o T T =
' rhenzede '-

i

_ ; 0.09-0.35 0,036 Ny 50 11§
1> Layslohexane 1.3 -5.3¢ 9024 Ny 50 210
' cyalohexene ] 24-9.1W 9,021 Na 50 205
 ‘nehphane : 4.08-16.3 0.016 He 30 80

i mhoxane i 3.56-14.5 . He 30 52
s _-:umyleycloh.mq - 3.98-16.) 0.0)2 He 0 55
" 'neoctane ‘ 4.75-18.9 He °

Ha

o

.
\ﬂ—--—-uQNM'D

e ; 30 52
. -iopintane _ 2.98-11.8
' Rolvane 1.13-4,51

Soprpow .~
MMNNNNA&N
PoOOCOTOoODD N

‘ o . : desorption volume, 1,0 mL, except cyclohexane ang cyclchexene
a [} .-ll. 1

£+ DAY ¢olumng stal?less steal. Olameter is outside dimension.
* - BA,280/80 mosh po apak P; B, 50/80 mesh Porapak ¢; ¢, 101 Ov~101 on 100/120 mesh
© “Supelcoport: D, q‘os. FFAP on BO/100 mash Chromesorb W Aw-omes |

' weted value, calculated from data in (12]. :
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POLYNUCLEAR AROMATIC HYDROCARBONS )

METHOO: 5806 -
ISSUED: §718/88
il Oi.proposed fpr Bla)P: 0.2 yg/m? PROPERTIES: Table 1
S0 TUiAGIH: suspect cprcinogen (B[alP)
W PR !
s .-_acen’phthane benzo[ghi Jperylene fluorene
o congphthylene benzolalpyrene indeno(1,2,3-cdIpyrene
_ ,1: benzo[e Jpyrene naphthalene '
benz{alanthracene chrysene phenanthrene
o banzg(blfiuvoranthene dibenz(a,hJanthracene pyrene
i(k1f1yoranthene fluoranthene
* e i also see Table 2.
ol . _SAWPLING PEASUREMENT
o YRR !
S £ _ﬁ_tﬁ: FILTER 4 SORBENT !METHOO: WPLC, FLUORESCENCE/UV DETECTION
ok oo (2=wm, Blam PTFE 4 washed XAD-2, !
“'. 100 mg/%0 mg) !ANALYTE: compounds abave
i : !

2 Umfn

e L IR T

--i-s:‘ﬁ“z .

i gt

k]
~

L |

en SHIPHENT: transfér filters to culture tubes

AT wrap nt and culture tubes in
B roi‘; ship 8 0 °¢

81 l'.tS'MBII.ITY{ unknown; protect from

) , heat and WV radiation

' (>3} of samples

‘EXTRACTION: 5 mL organic solvent appropriate to

! sample matrix (step 7) '
]

'COLUMH: 15 om x 4.6 mm, reverse phase, S-pm Cia
. !

{INJECTION VOLUME: 10 to S0 1118
t

.
+

{MOBILE PHASE: Ha0/CHACN gradient @ ambient
]

! temperatuyre
]

'FLOW RATE: 1.0 mi/min

1

‘DETECTORS: WV @ 254 mn; Fluorescence 4 340 nm

10 ! {excitation), 425 tm (emission)
: !
_ 8 replicates on preweighed !CALIBRATION: externa} standards in CHatN
: filters for solvent selection
B : *RANGE, LOD AND PRECISION (s,.): EVALUATION OF
“':f - L 1 mm
L ACCURACY !
OO SR ' '
L RORGEE Snoze, sihs, ano OVERALL !
D 1z PRE ﬁ ON-($,): not measured !
" o2 WPPUICABILITY: The working range for 8(aJP 151 1550 g/m® for a 400-L air sample.
T " “Spadiitic sample sets may require modification in filter extraction solvent, choice of
YT hgakurement mat .
_l L ""f't!{?‘wms: HPLC retention time may interfere Heat,
"o o vog, or uf
3 V" i s :
: - This revises PLCAM 206 and 25) [1]. The spectrophotametric methods, PECAM 184

S515_(6C).

"

.hot been revised. Also seg Mathod

5506-1
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METHOD: S506 SSM

{ '4 ,cr extractipn solvent:
m:.tne.* cyclohexane, methylene
) thoridt, or other appropriate

. lnnts pestiride grade

: ldt (step 7).,

r. d“t‘nﬂiﬂ deionized,

ﬁ'.i

- .s
,P' i Mttzmtrlle. *Lc grade, degassed.
FTED RM refarence standards,*
ropriate to the PAH-containing
}E frix smpled
H Gi“nrlt‘ion staek solution,
s 55 mg/ml, . % purity of each
ﬂ‘* | reference standard by GC/FID,
‘ ﬂuonsceqce and/or melting
» ngjnt. Purify, if necessary, by
+ e mljxsu!liuti,on Weigh 25 mg
ach PAH lnt\o a 100-mL volumetric

;!,k. diiute to volume with
ggnh:rile. Stable six months
: and protected

- ——a

= . b a1 L e T = el e e e

EQUIPMENT:
1. Sampler:

o N e D

—d

10.
11.
lzl

13.
",

15.

a. Filter. PYFE-laminated membrane filter, 2-ym
pore size, 37-mm diameter (ZEFLOUR, Membrana,
Pleasanton, CA or equivalent), backed by a .
gasket (37-mm 00, 32-mm ID) cut from 2 cﬂlulm—'
support pad, in cassette filter holder. C
WOTE 1: If sampling is to be done in bright

sunlight, use opaque or foil-wrapped

cassettes to prevent sample degradation.

Take Filters to be preweighed from the

filter package and allow to equilibrate

24 hrs with l1aboratory atmosphers before

taring.

b. Sorbent tube, connected to filter with minimum
length PVC tubing., Plastic caps are required
after sampling. Washed XAD-2 resin (front =
100 mg; back = 50 mg) (Supelco ORS8O 43 or
equivalent), Pressure drop at 2 L/min airflow
1.6 to 2 kPa (15 to 20 am Hp0).

Personal sampling pump capable of operating for

8 hrs at 2 L/min, with flexible connecting tubing

NOTE 2:

. Aluminum foil.
. vial,
. Refrigerant, bagged.

. Culture tubes, PTFE-lined screw cap, 13-mm x

scintillation, 20-mi, glass, PTFE-lined cap

100~

. Forceps.
. Filters, 0.45-um, PTFE or nylon (for filtering

sample solutions),

. Pipet, S-mL.

Syringe or micropipets, 1~ to 100=ul.
Ultrasonic bath.

HPLC, with gradient capability, fluorescence
{axcitation @ 240 nm, emission @ 425 om) and WV
{254 nm) detectors in serlies, electronic ~
integrator, and colum [HC-005-SILX (Perkin-Eimar .
Corp.), Vydac 201TP (The Separations Group) or
equivalent; see page 5506-1].

Volumetric flasks, 10- and 100-mi.

Lighting in laboratory: incandescent or
UW-shielded fluorescent.

Kyderna-Danish extractor.

Q’m Paw.undcs Treat benzene and all polynuclear aromatic hydrocarbons as carcinogens.,

_}or of contpmination by PAM.

1d be weighed In a glove box,
- Regularly check counter tops and equipment with "black light* for fluorescence as an

Spent samples and unused standards are toxic

$506-2



NOTE: The arda samples are
3, Immediztely dfter

transfer the filtep carefully with forceps tg a scintillation
Vi3). Hold #ileer gt edge t id di i

Cap the scintillation vial

and
-NOTE: This :tpp is necessary to avoid loss of analytes due to sublimation and degradation
- by light.
A D the sorbeft tube and wrap it in aluminug foj1,
8. 3hp to 1aborgt

or¥ In insulated container with bagged refrigerant.
: k
52 SMIBKE pREPARATY :
S NOTEL Wy Tight My degrade PAN. Use vellow, We-dbsorbing shields for fluorescent 1 ghts or use
. o luundemn ! thtiﬂg.
§

6. “Réfrigerate sabpies upon receipt at laboratory,
© s LeDeterming opt extraction solvent

eweighed area filter samples to equilibrate 24 brs with the Iaboratory
- atmosphere. :

‘third with clohexane, ang the fou

"NOTE: Uge a) ernate'shivents. i
and adjorbed by, particulate

! _ matter collected on the filter, 1t is hecessary to
\ determine the solvent which maximizes r.

@ : matrix! For example

|

}

;

+ Normalize the total
to the mass of Sample collected.
+ @ Choose the so)vent which o

gives the highest recovery of Pay of interest. ysg the solvent
¢hosen to exthact the per .

ial containing a
and reagent blanks at this Step,

b. Qap:and tet <j} |5 10 20 min in an ultrasonic bath,

' mem amounts of

: mrti:blate matt

"NOTE 2: The sadple myst

trile for chrmatography. If needed,
perfor solvent exchange as follows:
CAUTION: To avaid Yoss of volatile carponents,
 dryness at any time,
(1) Arcer filtration (step 10), take the sample to near dryness in a
Kud¥rna-danjsh extractor,

(2) Addica. | me acetonitrile, take to fear dryness, and ag

. Just Fina) volume to
LOMmL with acetonitrile and fi)eer again. :

do not allowthesawple to g0 to

.
" a.:3c0re each Mt tube with a fite in front of the front (larger) sorbent section,
. “Breek tube at score tine.

5506-3
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| R T !
a EX% - s Transfer glass wool piug and front sorbent section to a culture tube. ODiscard the fosn .
S . o plug, THansfer back corbent section to a second culture tube.
faei L oL7C, AGd 5.0 W acetonitrile to each culture tube. Cap the culture tubes.
oD gl pmdy AVlow les to sit for 30 min, Swir occasionally.
'il. ;131‘!;%2%”:“" al:.?amle extracts through an ©.45-wn membrane filter.

it CAGTBRATION AND|:QUALITY CONTROL:
L1y with at least five working standards.

t. - T Galibrate
= b oo, Dilute Bliquots of calibration stock solution with acetonitrile in 10-mL volumetric
.q., to 2.5, 0.5, 0.1, 0.02, and 0.002 ug/mL).

Rt flasks
: s b, Intersprse working standards and
<. g. Preparejcalibration graphs {peak area vs. ug of

12. Recovery and desorption efficiency. -
efficiency (DE) from sorbent tubat B¢

Y P oot_umipe recovery (R) from filters and desorption
least for each lot of filters and sorbent wubes used in the range of interest.

oo L a0 Fitters. Using a microliter syringe or micropipette, spike four filters at each of
N five concentration levels with a mixture of the analytes. Allow the fitters to dry
LA .~ inithe dark overnight. Analyze the filters (steps 8, 10, and 14 through 16.

S Prepare graphs of R vs. amounts found.

‘NOJE: This step may not be used for same highly adsorptive particulate matrices for

o L ~ which calibration by the method of standard additions may be more acecurate.

a T S (2) Soppent tubes, Transfer an unused front sorbent section to a culture tube. Prepare

: T a yotal of 24 culture tubes in order to measure 0E at five concentration levels plus

blanks in quadruplicate. Using & microliter syringe or micropipette, add
Cap culture tubes and allow to

samples in the measyrements.
each PAH per sample).

St e R ca) ibration stock solution directiy to sorbent.
” B5Fs 0 - syand overnight, Analyze (steps 9, 10, and 14 through 16). Prepare graphs of DE
t I vy, amounts found. -
: each sample set, in duplicate. Repeat determination of

. b, checkiR and DE at two levels for
R andiDE graphs if checks do not agree to within +5% of € graph.

Tt least three field blanks for each sample medium.

CaE A AR

_; T U MASUREMENT 5
’ P .14, -Set HPLQ according to manufacturer's re

. Equitibmate column at 60T CHACN/40% M0 at

oo - *M T sample,
LT e 18. Inject fampie aliquot. start mobile phase gradient:
N a. Lineyr gradient §0L CHyCN to 100% CHaCH, 20 min.
b «  Db. Hold,at 100% CHaCN for 20 min.
NOTE; Hold longer if necassary

P ¢. \inepr gradient to initial condition, 5 min.

cormendations and to conditions on page §508<1.
1.0 mL/min for 15 min before injecting first

to prevent carryover of background, e.9., from coal dust.

]
: o0 o T 16. Measurd peak areas.
‘- £ oo yone o NOTE 1y Approximate retention times appear in Table 3.
Co e NOTE 2: 1f peak area s above the calibration range, dijute with appropriate salvent,
P or in calculations. ’

. reanalyze, and apply dilution fact
additional sample cleanup may be necessary. Wany

J o e 2a NOTE 3;. 1f sample has many interferences,
R . cleanup procedures have been published. Ligquid-1iquid partitioning between
er technigques may be more

cyc)ohexane and nitromethane [5,6) is widely used, byt oth
\‘.;

appropriate for cpecific samples.

5506-4
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8 M i POLYMUCLEAR AROMATIC HYDROCARBONS
e ~y
: ‘r tmﬁﬂuﬂ‘ i

117 Read the mass, ng (corrected for R or DE) of each analyte found on the filter (W) and
front sortnnt (M) and back sorbent (W) sections, and on the average media blank
P fiiter (B} anq front sorbent (B¢) and back sorbent (8y) sections from the calibration
£ sGeaphs, i
8. Calculate tration, C (ug/m®), in air as the sum of the particulate concentration

. a_nq_tbo_ vapor c.oncentratwn using the actual alir volume sampled, ¥ (L).

R

S P E RV 2T L S

! v

¥ ;

m Hf and W include analyte originally collected on the filter as particulate, then

-volatiijzed during sampling. This can be a significant fraction for many PAH (e.g,,
ﬂuoran bane. naphthalene, fluorena, anthracene, phenanthrene).

Iy mmuac OF WETHOD:
]’ho_ fluorescence atactor used in this method is both sentitive and selective, The detector
can “see” as 1itt)e as S0 pg of many PAH injected on the column. LODs for the 17 analytes
. range from 50 to ng per sample, It doas not respond to non-fluorescent molecyles such as
" aliphatics. The Method is, therefore, most amenable to determination of trace amounts of PAH
in mixtures of al{phatic covpounds. Successful applications inciude: aluminum reduction
faci)itles, asphalt fume, coal gasification plants, coal liquefaction plants, coal tar pitch,
. coke oven emissiofs, creosote treatment facilities, diesel exhaust, graphite alectrode
T-J manufacturing. pefroleun pitch, and roofing tearoff operations,
' i
Th!s uthod has bden evaluated by analyzing spiked filters, spiked sorbent tubes, and complete
fked sawing tfains through which were drawn 500 L of air [7]. Each of the three groups was
ikid with cach §nalyte at two concentration levels in sextuplicate. Particular note thould .
made that the ¢ffect of particulate matter has not been evaluated, and every sampling matrix
uniq:e The dita on the following page were obtained on spiked samplers stored refrigerated
!n thl d-lrlt for three sonths followed by measurement with HPLC.
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HETHOD: £506

Coa b L00
N CALTBRATION RANGE (ug per SPIKED +
‘ s {ug per sample) saple) SPIXED?  _ AIRD
2.0 - 13 0.8 058 § 093 (%0)
1.0 - 100 0.35 032 § 075 (100)
0.4 - 13 0.05 039 3§ 037 (5}
4 .13 0.15 032 F .084 (5)
0.4 - 12 0.1 021 F .028 (10) .
C.4 ~ 13 0.15 025 F 021 (1)
0.5 - 25 0.2 031 F 029 (10)
0.4 - 14 0.2 027 F 029 (%)
6.5-13 0.2 (c) (3]
0.4 ~12 0.15 039 F 024 (%)
0.5 - 25 0.2 026 F .029 (10)
i 0.4-~13 0.15 026 S 050 (10)
' 0.7 -13 0.25 031§ 090 (10)
0.5 - 12 0.2 044 F 032 (10)
6.6 - 13 0.25 041 § 125 (50)
0.4 - 13 0.1 036 § 070 (2}
0.5 - 13 0.2 {c) {c}

350 for fi]tci‘ (F) where volatilization is ni) or for sorbent (S) where substantial
-yolatilizatioh may occur during sampling.
BRSO determineg) at the ng leval shown in parenthesis for a spiked filter followed by a

-sorbent tube.i After spiking, labaratory air was drawn through the sampling train at 2 L/min
A "for 4 hrs, !

L ot dotomimft.

RRFERENCES: |
{1} NIOSH Manpal of Analytical Methods, 2nd ed., Vol. 1, U.S. Department of Health, Education,
and velfape, Publ. (NIOSH} 77-181-A (1977).
(2] Brever, 6. M. Ana). Lett., 12{A11), 1293-1306 {1904).
(3] 2weldingep, R. B., S. B. Tejada, D. Oropkins, J. Huisingh, anc L. Claxton. “Characteriza-
tion of Extractable Organics in Diesel Exhaust Particulate,” paper presented at Symposium
. on nio“[.Particu]au Emissions Measurement Characterization, Ann Arbor, M1 (1978),

(4] Swarin, 5. 3, and R, L. Williams. “Liquid Chromatographic Determination of Banzo(alpyrene
. in Diese] €xhaust Particulate: varification of the Collection and Analytical Methods,®
Polynuelepr Aromatic Hydrocarbons: Physical and Biglogical Effects, Bjorseth, A. and

. Dennis, EPs., Battelle Press, 771-790 (1989).
[5) wise, S. E-. et al. “Analytica) Methods for the Determination of Polycyclic Aromatic
Hydrocarbons on Air Particulate Matter,* Polynyclear Aromatic Hydrocarbons: Physical and
Chemistry, Cooke, Dennis and Fisher, £ds., Battella Press, 919-929 (1962).
[6) Hovotny, M., M. L. Lee and K. 0. Bartle. J. Chromatog, Sci., 12, 606-612 (1974),
{1} Backup a Report for Method 5506, Analytical Report for NIOSH Sequence 4170 [NIOSH,

/

J

|

®

|

1

f

]

|

_] |
J , L unpubibished, March 16, 1984).
!

"t,

B

.[8] Studt., P, Liebigs Ann. Chem., 528 (1978). .
[9] Clar, E. : Polycyclic Hydrocarbons, Academic Press (1964). L
(10] Handbook f)f Chemistry and Physics, 62nd ed., CRC Press (1982).
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bt
Pk | 5506 POLYNUCLEAR AROMATIC KYDROCAREONS
SRR T ) )
,'. 4;;%}._51&}0 Fomul;o and physical properties.
P B Al
WL W | MELTING  BOILING
R S i EMPIRICAL  MOLECULAR POINT POINT
?'-%é - FORMULA_  WEIGHT DETECTOR (°¢) (*c}*  FgF,
R CioHa 128.17 W 80 218 93
Y S CioHe 152.20 w 92-93 265-21% {10}
. rii'fﬂ.m'mm Cigtp - 1542 UV 9.2 219 (10}
S R R M | : CisHio 166.22 W 116 293~295 {9}
e }‘ Ao - ; Ciutyo 178.23 uv 218 340 9]
LB G Cigto 178.23 uv 100 340 {9}
T ,z:,nmi C1eM0 202.26 FL 110 —- 9]
e i e pYRENE . Cighio  202.26 FL 156 399 (9
do VL MR SRENIEE AN NE Cigh2 228.29 FL 158-159 - 9}
£t 0GR Gty  220.29 w 85256~ 5
S ik SV BENIO{BIRL THENE Coo12 252.32 FL 168 - (9l
o T E L SENTOLk JFLUCRANTHENE CagHy2 252.32 FL 2N 480 (10}
o RIRANENZO{alR CaoH12 252.32 FL 177 - (9]
L Eiaanzote) ootz 252.32 FL 178-19 .. (9}
w3 ki ovIotoht IPRRYLENE Cogiz  276.34 FL 213 ~- (91
.+ | 18, INDENO{ 1,2, 3rcd IPYRENE cazH12 276.34 FL 161.5-163 - (a}
i ,,n.. DIBENI(a,h mw:z-:ne CaHia 218.35 FL 262 — (91
[ - #i- . .
- = Cflmounds will sublime.
SRR SYNONYMS
R CASH 63-32-9
i b CAS# 208-96-8
SR CAS# 120~32-7 _
S gy 4»50‘1&)”‘ 1,2-benzanthracene; benzo{blphenanthrene; 2,3-benzophenanthrene;
}'.‘ A R 1 tetraphena; CAS# 56-55-3 i
e 5_,.;8,!!!1‘0(!:]& THENE 3,4-benzofluoranthene; 2,3-benzoflucranthene;
e ' benz{e]acephananthrylene; B(bJF; CASN 205-99-2
{ oo+ -8, BENZO[KIFL THENE 11,12-benzoflvoranthene; CAS# 207-08-9
L. . ;@-;;,1‘.’.’.%20[@&] LEWE ),12-benzoperylene; CASK 191-24-2

s G BEN20{a ]
N T-t | gl— mz“.]

l £,7110. GRYSENE
‘ . 1}, D1BENZ(a,h
i 11 _J: 185 ELUORAN

ﬁ']‘m’. FAUORENE
i 14 -InpENof 1 Z.Ei-cd]?YREHE
; 55 19, Nmamnene'

4
\:? B 16 e
oo L 10 pvReme
- E‘ E .
[ P 0] !
GGt G m

3,4-benzopyrene; 6,]-benzopyrene; B(a)P; BP; CAS# 50-32-8
1,2-benzopyrene; 4, S5-benzopyrene; B{e)P; CASH 192-97-2
1,2-benzophenanthrene; benzo[a)phenanthrene; CAS# 218-01-9
1,2,5,6-dibenzanthracene; CASK 53-10-3

benzol Jk1fluorene; CASH 206-44-0

CAS# 86-73-7

2,3-phenylenepyrene; CASH 193.39-S -t
naphthene; CAS# 91-20-2

CAS#? 85-01-8

benzo[ def Jphenanthrene; CAS#129-00-0

5506-7



S '
P‘;ﬁ.‘-a _‘A‘ppronl'tmte PAH retention times.
: COMPOUND RETENTION TIME (min)*
T
1.| MAPHTHALENE a4

H

21 ACENAPHTHALENE 2.8

t
3.! ACENAPHTHENE 3.6

: " 4} FLOORENE 3.9
: }

f 5.3 PHENANTHRENE 4.1
- o.i: ANTHRACENE | 5.8
_; . 11 FLUORANTHENE 6.8

8.} PYRENE 1.7

9! BENZ[ 2 JANTHRACENE 1.2

i A
10.r CHRYSENE 12.1

11,7 BENZO[e IPYRENE 4.0

l
12.; BENZO(b JFLUORANTHENE 14.8

L P
f

13.% BENZO[K JF LUORANTHENE 16.5

. 3
14 BEN20[ a JPYRENE 17.3

Cw i:
15.;, DIBENZ(a,h JANTHRACENE 20.0

ls.iraeuzo(w IPERYLENE 20.0

12 oeno(1,2,3-cd)prEne 2.2
P"i h

5306

YE: Determingtl with a Perkin-Elmer HC-ODS-SILX column. Actual retention times will vary
. -whth ll\di} fdual columns and column age.

55068
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STANDRAD OPERATING PROCEDURE
FOR
THE ANALYSIS OF VOLATILE ORGANICS WITH LOW DETECTION LIMITS
IN RESIDENTIAL WELL WATER SAMPLES

USING GAS CHROMATOGRAPHY/MASS SPECTROMETRY

PREPARED BY
Cheng-Wen Tsai
October 1987

Revised January 1989

As received by Engineering-Science from USEPA
Region V Quality Assurance Section (QAS)



(PREPARED BY CHENG-WEN TSATI )

REVISED JANUARY 1989

1.0 SCOPE AND APPLICATION -

2.0

1.1

This standard operating procedure describes the method
for the analysis of volatile organics in private well,
municipal water supply and domestic well samples.

This is a purge and trap gas chromatography/mass
spectrometry (GC/MS) method applicable to the determi-
nation of 38 compounds (See Table 1) in municipal water
supply, and private well wvater samples.

The required method detection limit (MDL) for each
compound is listed in Table 1.

This method is restricted to use by or under the super-
vision of analysts experienced in the operation of

a purge and trap system, and gas chromatography/mass
spectrometry, and in the interpretation of mass spectra.
Each analyst must demonstrate the ability to generate

acceptable results with this method using the procedure
described in Section 10.

SUMMARY OF METHOD

2.1

An inert gas is bubbled through a 25-ml water sample
contained in a specially designed purging chamber at
ambient temperature. The purgeables are efficiently
transferred from the aqueous phase to the vapor phase.
The vapor is swept through a sorbent trap where the
purgeables are trapped. After purging is completed, the
trap is heated and backflushed with the inert gas to



e

—

spectrometer that aliows the continuous acquisition
and storage on machine-readable media of all mass
spectra obtained through the duration of the
chromatographic program. The computer must have
the software that allows searching any GC/MS data
file for spectra m/z (masses) and plotting such
m/z abundance versus time or scan number.
Software must also allow integrating the
abundance in any Extracted Ion Current Profile

(EICP) between specific time or scan number
limits,

5.3.6 Syringe and Svringe Valves

5.3.6.1 Syringgs = 5-ml and 25-ml glass
hypodermic with luerlock tip (two each).

5.3.6.2 Micro Syringes - 25- and 100-ul.

5.3.6.3 Gas Syringes - 1.0 and 5.0 ml gas tight,
with shut-off valve.

5.3.7 Miscellanenpus

5.3.7.1 Standard Storage Containers - 3.7 ml
screw cap amber vilas.

5.3.7.2 Mininert Valves — Screvw cap.

6.0 REAGENTS

6.

1

Methanol, demonstrated to be free of analytes (spike

100 ul into 25 ml of reagent water and analyze. Result
should be less than detection limits.).

Reagent water, producing less than detection limits of
those compounds that are monitored. Prepared by boiling
distilled or natural waters for 15 minutes followed by
1 hour purge with inert gas while temperature is held
at 909C or carbon filtered. Store in clean, narrow
mouthed crip top PTFE-lined septa bottles.

Stock Standards - Commerical mixed stock solutions
are available (Supelco Purgeeables A, B, and C} that
contain most of the compounds of interest at a concen-
tration of 0.2 mg/ml. Stock solutions must be prepared
from neat, as folows for those compounds not included
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prepared as above, the solution will contain each
analyte at a concentration of 5 ng/ul.

6.4.3 Separate secondary dilution standarad mixture
should be prepared weekly for the gases from the
_Supelco pPurgeable C mix.

6.4.4 Store secondary dilution standards in 3-ml glass
vials equipped with PTFE mininert valve screw
tops. Storage conditions and time described for
stock standary solutions (6.3.4) also apply to the
secondary dilution standard solutions.

Using the secondary dilution standards to prepare five
calibration standards at concentrations of 5, 10, 20,
40 and 60 ug/L for all volatile compounds except the
acrolein and acrylonitrile, which should be at
concentrations of 25, 50, 75, 100 and 125 ug/L.

Continwing Calibration Check Standard

Prepare the aqueous continuing calibration check
standard solution at concentration of 20 ug/L for aill
compounds except acrolein and acrylonitrile, which
should be at concentration of 50 ug/L.

. g :

Prepare a matrix spiking solution containing all
compounds of interest in methanol using the procedures
described in Section 6.3 and 6.4. It is recommended
that the secondardy dilution standard be prepared at a
concentration of 50 ug/mlL for all compounds except
acrolein and acrylonitrile, which shall be at a
concentration of 125 ug/mL. The addition of 10 ulL of
such standard solution to 25 mL of reagent water or
samples would be equivalent to 20 ug/L. Store at 09°c.

The sample matrix spiking solution should be discarded
after 1 month.
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NOTE 1:

commerical mixes(NOTE 1).

Place 24.4 ml of methanol in a 25-ml volumetric
flask. Allow flask to stand unstoppered for 10
minutes or until all alcohol-~wetted surfaces
have dried, and then tare.

Using a 100-ul syringe, add 50 mg of assayed
reference material to the flask. Be sure that
the drops fall directly into the alcohol
without contacting the neck of the flask.
Retare the flask and add 50 mg of the next
compound. Repeat the process until all compounds
have been added.

Dilute to volume, and stopper. Mix by inverting
flask several times. The resulting solution will
contain each analyte at a concentration of

2.0 mg/ml.

Store stock standard solutions in 3-ml vials
equipped with PTFE mininert valve tops at 00c.
All standards must be replaced each month.

The following compounds must be made from neat
Cis-1,2-dichloroethene, trans-1,2-dichloroethe
O-xylene, m-xylene, p-Xylene, 1,3-dichloro-
benzene, 1,4-dichlorobenzene, styrene,
l1,2-dichlorcbenzene.

S ; Dj . e

Using stock standards to prepare secondary dilution
standards in methanol. The secondary dilution standards
are prepared at concentrations that can be easily dilut
to prepare aqueous calibration standards that will
bracket the working range of the method.

To prepare secondary dilution standards, place
9.0 ml of methanol into a 10-ml volumetric flask

Inject exactly 250 ul of the speclco purgeable 2
and purgeable B stock solution, and 250 ul of
the stock solution prepared from neat (6.31 intc
the methanol. When the standard solution 1s



Surrogate Spike Standard Solution

Prepare a surrogate spiking solution containing
Toluene-as, Bromofluorobenzene, and 1,2-dichloro-
éthane-d4 in methano) using the procedures described

in Section 6.3 ang 6.4. It is recommended that the
secondary dilution Standard be prepared at a concentra-

4-BORMOFLUQROBENZENE (BFB) Solution

Prepare a 25 ug/mL solution of bromofluorobenzene in
methanol. This solution would be used for MS tuning.

7.1

<<

7.0 SAMPLE COLLECTION. PRESERVATION, AND STORAGE

Sample collection -

7.1.1 Collect all samples in duplicate(2 40-ml glass
vials). Fili1 Sample bottles to overflowing.
No air bubbles should Pass through the sample
as the bottle isg filled, or be trapped in the
Sample when the bottle is Sealed.

7.1.2 When sampling from a water tap, open the tap and
allow the system to flush until water temperature
has stabilized (usually about 10 minutes). Adjust
the flow to about 500 ml/min. and collect
duplicate samples from the flowing system.

7.1.3 When Sampling from an open body of water, fill
a l-quart wide-mouth bottle or 1-liter beaker
with sample from a respresentative area, and
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carefully fill duplicate sample bottles from
the container.

7.2 Sample Preservation

7.

3

7.2.1

Adjust the pH of the duplicate samples to <2 by
carefully adding one drop of 1l:1 HCl for each

20 ml of sample voliume (See Reference No.6). Seal
the sample bottles, PFTE-face down, and shake
vigorously for one minutes.

The samples must be chilled to 40C on the day
of collection and maintained at that temperature
until analysis. Field samples that will not be
packaged for shipment with shfficient ice to
ensure that they will be at 49C on arrival at
the laboratory.

Sample storage

Store samples at 49C until analysis. The sample
storagearea must be free of organic solvent vapors.

Analyze all samples within 7 days of collection.

Samples not analyzed within this period must be
discarded and replaced.
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8.0 CALIBRATION AND STANDARDIZATION

8.1 Tuning and GC/MS Calibration

8.

2

8.1.1

8.2.1

The laboratory must establish that a given GC/MS
system meet the standard spectral abundance
criteria prior to initiating any on-going data
collection. The GC/MS system must be hardware
tuned to meet the abundance criteria listed in
Table 3 for a maximum of a 50 ng injection of
4-Bromofluorobenzene {(BFB). Add 50 ng of BFB
solution to 25 ml of reagent water and analyze
alone. BFB should NOT be analyzed simultaneously
with any calibration standards or blanks. This
criteria must be demonstrated dialy or for each
twelve-hour (12) time period. If required,
background substraction must be straight forwarc
and designed only to eliminate column bleed

Or instrument background.

BFB criteria MUST be met before any standards,
samples or blanks are analyzed.

Any action taken which may results in effecting
the tuning criteria for BFB, the tune must be

verified irrespective of the twelve-hour tuning
requirement.

The laboratory shall document the GC/MS tuning
and mass calibration each time the system is tun

Calirration of GC/MS System

Initial Internal Standard Calibration

8.2.1.1 Prior to the analysis of samples and
required blanks and after tuning
criteria have been met, the GC/MS syste
must be initially calibrated at a minir
of five concentrations to determine the
linearity of response utilizing the
initial calibration standard solutions
containing all compounds listed in Tabl
Once the system has been calibrated,
the calibration must be verified after
the initial calibration and each twelve
hours time period for each GC/MS systen



8.2.1.2

8.2.1.3

8.2,

Wa

Prepare calibration standards by spiking
five portions of 25 ml reagent waters wit:
various amount of secondary dilution
standard solution (6.4) to yield the
following specific concentrations: 5, 10,
20, 40, and 60 ug/L for all compounds
except acrolein and acryleonitrile, which
have the specific concentrations at 25,
50, 75, 100 and 125 ug/L.

Internal standards and surrogate spike
standards will be added to each each
calibration standard sclutions to yield a
concentration of 20 ug/L. BFB will also b
added in each calibration standard to
vield a concentration of 50 ug/L.

Analyze each calibration standard solutio
and tabulate the area of the primary
characteristic ion againt concentration
for each compound including all required
internal standards and surrogate standard
compounds. The relative retention time
(RRT) of each compound in each calibratio:
run should agree within 0.06 RRT units.

Use Table 4 and Equation 1 to calculate
the relative response factor (RRF) for
each compound at each concentration level.

A Cls
RRF = -—-—- X ——mm—m——— Equation 1
Aig Cx
Where,
Ay = Area of the characteristic ion for
the compound to be measured.
Ajg = Area of the characteristic ion for

the specific internal standards
from Table 2.

Cjg = Concentration of the internal
- standard (ng/UL).
Cx = Concentration of the compound to

be measured (ng/ul).
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TABLE 3

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING TCIL ANALYTES

ASSIGNED FOR QUANTITATION

Bromochloromethane

1,4-Difluorobenzene

Chlorobenzene-dsg

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-dichloroethene
l,1-dichloroethane

1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane

1,2-Dichloropropane

Trans-1,3-dichloropropene

Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane

1,2-Dichloroethene({Total)Benzene

Chloroform
l1,2-Dichloroethane
2-Butancne
1,2-Dich10roethane-d4
{(surrogate)

Cis-1,3-dichloropropene
Boroform

-

2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene
l1,1,2,2-tetra-
chloropethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xylene {total)
Bromoflucrcbenzene
{Surrogate)
Toluene-dg(surrogate)
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TABLE 2

CHARACTERISTIC IOGNS FOR VOLATILE ORGANIC COMPOUNDS

Parameters Primary Jon = Secondary IOns
Chloromethane 50 52
Bromomethane 94 96

Vinyl Chloride 62 . 64
Chloroethane 64 66
Methylene Chloride 84 49, 51, 86
Acetone 43 58
Carbon Disulfide 76 78
1,1-Dichloroethene 96 - 61, 98
1,1-Dichloroethane 63 65, 83, 85, 98, 100
l,2-Dichloroethene - 96 61, 98
Chloroform 83 85
1,2-Dichloroethane 62 64, 100, 98
2-Butanone 72 57
1,1,1-Trichlorcethane 97 99, 117, 119
Carbon Tetrachloride 127 119, 121
Vinyl Acetate 43 86
Bromodichloromethane 83 85
1,1,2,2-Tetrachloroethane 83 85, 131, 133, lé6
l1,2-Dichloropropane 63 65, 114
Trans-1,3-Dichloropropene 75 77
Trichloroethene 130 95, 97, 132
Dibromochloromethane 129 208, 206
1,1,2-Trichloroethane 97 B3, 85, 99, 132, 134
Benzene 78 -
Cis-1,3-Dichloropropene 75 77
Bromoform 173 171, 175, 250, 252, 254,
2-Hexanone 43 58, 57, 100
4-Methyl-2-pentanone 43 58, 100
Tetrachloroethene 164 129, 131, 166
Toluene 92 91
Chlorobenzene 112 114
Ethyl Benzene 106 91
Styrene 104 78, 103
Total Xylenes 106 91

The primary ion should be used unless interferences are present,
in which case, a secondary ion may be used.




0-Xylene
p-Xylene

NOTE:

L 3

*

* % 95-47-6
ol 106-42-3

Ty
8 »
w»

Common laboratory solvent., Control limits for blanks are 5
the method detection limits.

m~Xylene, o-Xylene and p-Xylene are reported as a total of
three.



TARGET COMPOUND LIST

*

\ .
TABLE 1 T
(TCL) AND QUANTITATION LIMITS (QLs)

(FOR RESIDENTIAL WELL WATER SAMPLES)

VOLATILE QRGANICS CAS NUMBER QUANTITATION LIMITS
Benzene 71-43-2 1.5
Bromdichloromethane 75-27-4 1.5
Bromoform 75-25-2 - 1.5
Bromomethane 74-83-9 - 1.5
Carbon Tetrachloride 56~23-5 1.5

-Chlorobenzene 108-90-7 1.5
Chloroethane 75-00-3 1.5
Chloroform 67-66-3 1.5
Chloromethane 74-87-3 1.5
Dibromochloromethane 124-48-1 1.5
l1,1-Dichloroethane 75-34-3 1.5
1,2-Dichloroethane 107-06-2 1.5
1,1-Dichloroethene 75-35-4 1.5
l,2-Dichloroethene {Total) 1.5
1l,2-Dichloropropane 78~87-5 1.5
Cis-1,3—Dichloropropene 10061-01-5 2.0
Trans-l,3-Dichlor0propene 10061-02-6 1.0
Ethyl Benzene "100-41-4 1.5
Methylene Chloride (*) 75-09-2 1.0
1,1,2,2—Tetrachloroethane 79-34-5 1.5
Tetrachloroethene 127-18-4 1.5
Toluene {») 108-88-3 1.5
1,1,1-Trichloroethane 71-55-6 1.5
1,1,2-Trichloroethane 79-00-5 1.5
Trichloroethene "79-01-6 1.5
Vinyl Chloride 75-01-4 1.5
Acrolein 107-02-8 25.0
Acetone (*) 67-64-1 5.0
Acrylonitrile 107-13-21 25.0
Carbon Disulfide 75-15-0 3.0
Z2-Butanone (=) 78-93-3 5.0
Vinyl Acetate 108-05-4 5.0
4-Methyl-2-Pentanone 108~-10-1 1.5
2-Hexanone 519-78-6 5.0
Styrene 100-42-5 1.0
m-Xylene *=* 108-38-3 1.5
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14.6

14.7

14.8

Monitoring and Support Laboratory, Cincinnati, Ohio,b452¢

Ho. J.S. Method Performance Data for Method 502.2,
Unpublished Report, September, 1986.

"Gas Chromatographic Analysis of Purgeable Halocarbon ar
Aromatic Compounds in Drinking Water Using Two Detector:
in series,® Kingsley, B.A., Gin, C., Coulson, D.M., and
Thomas, R.F., Water Chlorination, Environmental Impact
and Health Effects, Volume 4, Ann Arbor Science.

"EPA Method Validation Study 23, Method 601 (Purgeable
Halocarbon}," U.S. Environmental Protection Agency,
Environmental Monitoring and Support Laboratory,
Cincinnati, Ohio 45268.



calibration}
13.2.2.7 FORM V1 {Initial Calibration Data)
13.2.2.8 FORM vii (Continuing Calibration D

13.2.2.9 FORM viiI (Internal gstandard Area
summary) '

13.2.2.10 Raw Data

Raw data shall jncludes Reconstru
ion Current (RIC) Chromatogram,. M
spectrum (with and without backdr
substraction for all compounds
quantified,mass-spectrum of tenta
jdentified compound including the
matched library standard spectra,
instrument printouts, etc.

14.0 REFERENCES

14.1

14.3

14.4

a. Alford-stevens, J.W. Eichelberger. W.L. Budde,

wpurgeable Organic Compounads in Water by Gas Chrom
tography/Mass Spectrometrry, Method 524." Environme
Monitoring and sSupport Laboratory, U.S5. Environmen
Protection Agency, cincinnati, ohio, February 1983

Glaser, J. A., D. 1. Foerst, G.D. McKee, S.A. Quav
w.L.Budde, "Trace Analyses for wastewaters,"” Envir
mechnol., 15, 1426, 1981.

"The petermination of Halogenated Chemicals in Wat
the Purge and Trap Method, Method 502.1, "Environ
Protection Agency. Environmental Monitoring and S
Laboratory, cincinnati, Ohio 45268, April, 1981.

»yolatile aromatic and yUnstaturated Organic Compo
Water by Purge and Trap Gas Chromatography, Metho
Environmental protection Agency, Environmental Mc
and Support Laboratory, cincinnati, onhio, April,

Bellar, T.A. and J.J. Licntenberg, wrhe determin:
synthetic Organic Ccompounds in Water by Purge ant
Secquential Trapping Capillary column Gas Chromat(
U.S.Environmental Protection Agency, Environment:



13.0

12.3

Cis = Concentration of the internal standard,
in ug/L.

Report results in ug/L. All QC data obtained should
bereported with the sample results.

DATA REPROTING REOUIRFMENTS

13.1

13.2

All reports and documentation must be legible,single-
sided, ana Clearly labelled and paginated.

The sample data Package must be consecutively
Paginated and shall include the cover pages, sample

data, and the raw data as they are described in the
following:

13.2.1 Cover Pages for the data package, including
the project name: laboratory name; field
Sample number cross-referenced with laboratory
ID number ; comments describing in details any
Problems encountered in processing the samples
in the data package; and validation and
signature by the Laboraotry Manager.

13.2.2 Sample Data

Sample data shall be reported using the Organic
Analysis Data Reporting Forms (Attachment I)
for all samples, arranging in increasing
alphanumeric sample number order, followed by
the QC analysis data, Quarterly verification of
instrument parameters forms, raw data, and copie:
of the sample preparation logs.

13.2.2.1 FORM I ( Organic Analysis Data Sheet)
13.2.2.2 FORM I {(Tentatively Identified Compount
13.2.2.3 FORM II (Ssurrogate Recovery)

13.2.2.4 FORM III (Matrix Spike/Matrix Spike
Duplicate Recovery)

13.2.2.5 FORM IV (Method Blank Summary)

13.2.2.6 FORM V (GC/MS Tuning and Mass
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maxima), appropriate analyte spectra and backg
spectra can be selected by examining EICPs of
characteriztic ions for tentatively identified
components. When analytes coelute (i.e., only
one GC peak is apparent), the identification
criteria described in Section 11.1.2 can be me
but each analyte spectrum will contain extrane
ions contributed by the coeluting compound.

11.1.4 Structural Isomers that produce very similar
mass spectra can be explicity identified only
they have sufficiently different GC retention
times. Acceptable resolution is achieved if th
height of the wvalley between two isomer peaks
less than 25% of the sum of the two peak heigh
Otherwise, structural isomers are identified a
isomeric pairs. ‘

12.0 CALCULATION

12.

12.

1

When an analyte has been identified, the quantitation
of that analyte should be based on the integrated
abundance from the EICPs of the primary characteristic
m/z given in Table . If the sample produces an
interference for the primary m/z, use a secondary
characteristic m/z to guantitate. Instrument calibrati
for secondary ions is performed, as necessary, using
the data and procedures described in Section B.2.

Calculate the concentration in the sample using the
calibration curve or average response factor (RF)
determined in Section 8.2.2 and Equation 3

{(Ag) (Cig)
Concentration (ug/L) = =—=—=-————r—vmmemm Equ. 3
{Ajg!) (RF)
Where,
Ag = Area of the characteristic m/z for the
analyte to be measured;
Ajg = Area of the characteristic m/z for the

internal standard;



11.0

flow through the trap. When the trap
is coel, the next sample can be analyz:

10.5 TERMINATION OF DATA ACOUISITION

11.1

When sample components have eluted from the GC, terminate
MS data acquisition ana store data files on the data Syst
Storage device. Use appropriate data output software to
display full range mass spectra and appropriate EICPs.
If any ion abundance exceeds the system working range,
dilute the Sample aliquot in the second syringe with
Téagent water and analyze the diluted aliquot.

ITATIVE TION

IDENTIFICATION PROCEDURES CRITERIA

Tentatively identify a sample component by comparison of
its mass spectrum (after background substraction) to a
reference spectrum in a Collection. Use the follwoing
Criteria to confirm a tentative identification:

11.1.1 The GC retention time of the sample component
must be within 10 seconds of the time observed

for that sampile compound when a calibration
solution was analyzed.

11.1.2 All ions that are bpresent above 10% relative
abundance in the mass spectrum of the standard
must be present in the mass spectrum of the
Sample component and should agree within absolute
10%. For example, if an ion has a relative
abundance of 30% in the standard spectrum, its

abundance in the sample component should be in
the range of 20 to 40%.

11.1.3 1Identification is hampered when sample components
dre not resolved Chromatographically and produce
mass spectra containing ions contributed by more
than one analyte. Because purgeable organic
compounds are relatively small molecules and
produce comparatively simple mass spectra, this
is not a significant pProblem for most method
analytes. When GC peaks obviously represent more
than one sample component (i.e., broadened peak
with shoulder(s) or vValley between two Or more



bore capillary columns can be interfaced
directly to the MS without a jet separator.

10.4.2.1

10.4.2.2

10.4.2.3

Sample Desorption

After the 11 minutes purge, attach
the trap to the cyrogenically cooled
interface at -159C and adjust the
purge and trap system to the desorb
mode. Introduce the trapped material
to the interface by rapidly heating
the trap to 1800C while backflusing
the trap with an inert gas at 4 ml/m
for 5.0+0.1 min. While the extracted
sample is being introduced into the
interface ,empty the purglng device
using the sample syringe and rinse t
Chamber with two 25-ml flushes of
reagent water. After the purging
device has been emptied, leave

the syringe valve open to allow the
purge gas to vent through the sample
introduction needle. After desorbing
for 5 minutes, flash heat the interf
to 2520C and quickly introduce the
sample onto the chromatographic colu
Start the temperature program sequen
and initiate data acquisition.

Gas Chromatograph

Hold the column temperature at 10°C
for 5 mlnutes then program at 6% /m
to 70 C and then at 159 C/min to
145%cC.

Trap Reconditioning

After desorbing the sample for 5
minutes, recondition the trap by
returning the purge and trap system 1
the purge mode. Wait 15 seconds, thel
close the syringe valve on the purgiis
device to begin gas flow through the
trap. Malntaln the trap temperature
at 1800c. After approximately 15
minutes, turn off the trap heater an
open the syringe valve to stop the g:



10.4.1 Sample Desorption for Wide-Bore Capjliary Columr

pndre most conditions,this type of column must
lnterfaced to MS through a all-glass jet separat

10.4.1.1

10.4.1.2

10.4.1.3

After the ll-minute purge, attach the
trap to the chromatograph, adjust the
burge and trap system to the desorb
mode and initiate the temperature
bProgram sequence of the gas chromatogr
and start data aquisition. Introduce
the trapped materials to the GC columr
by rapidly heating the trap to 1800cC
while backflushing the trap with an ir
gas at 15 ml/min for 4.0 + 0.1 min.
While the extracted sample is being
introduced into the gas chromatograph,
empty the purging device using the san
syringe and wash the chamber with two
25-ml flushes of reagent water. After
the purging device has been emptied,
leave the syringe valve open to allow
the purge gas to vent through the samp
introduction needle.

Gas Chromatographg - Hold the column
temperature at 10YC for 5 minutes,
then program at 69C/min to 1600c
and hold until all analytes eluted.

Trap Reconditioning - After desorbing
the sample for 4 min, recondition the
trap by returning the purge and trap
system to the purge mode. Wait 15
seconds, then closed the syringe valve
on the purging device to begin gas flo
through the trap. Maintain the trap
temperature at 18009C. After approxi-
mately 7 minutes, turn off the trap
heater and open the syringe valve to
StOop the gas flow through the trap.
When the trap is cool, the next sample
can be analyzed.

10.4.2 Sample Desorption for Narrow-Bore Capiliary Colu

Under normal operating conditions, most narrow-



10.3

10.4

10.2.1. The operating conditions for the gas

chromatograph are summarized under Section
10.4.2.2 . Table 1 and Table 2 list the
retention times and MDL that can be achieved
under these conditions. ©Other columns or
chromatographic conditions may be used if the
requirements of Section 9.0 are met.

SAMPLE INTRODUCTION AND PURGING

10.3.1

10.3.2

10.3.3

Adjust the purge gas {(nitrogen or helium) flo
rate to 40 ml/min. Attach the trap inlet to
the purging device and open the syringe valve
on the purging device.

Remove the plungers from two 25-ml syringes a
attach a closed syringe valve to each. Warm t
sample to room temperature, open the sample |
standard) bottle, and carefully pour the samp
into one of the syringe barrels to just short
overflowing. Replace the syringe plunger, inv
the syringe, and compress the sample. Open th
syringe valve and vent any residual air while
adjusting the sample volume to 25.0 ml. Add
10 ul of the internal standard spiking soluti
(Section 6.8) and 10 ul of the surrogate spik
standard solution {(Section 6.9} to the sample
through the syringe valve. Close the valve. F
the second syringe in an identical manner fro
the same sample bottle. Reserve the second
syringe for a reanalysis if necessary.

Attach the sample syringe valve to the syring
valve on the purging device. Be sure that the
trap is cocler than 25pC, then open the sampl
syringe valve and inject the sample into the
purging chamber. Purge the sample for 11.0 +0
min at ambient temperature. '

SAMPLE DESORPTION

The mode of sample desorption is determined by the ty
of capillary column employed for the analysis. When

using a wide-bore capillary column, follow thw desorg
conditions of Section 10.4.1 . The conditions for usi
narrow-bore capillary column is described in Section




NOTE: The larger number of analytes present a

substantial probability that one or more wil:
fail at least one of the acceptance criteria
when all analytes are analyzed.

9.2.5 When one or more of the analytes tested fail at 1le:
one of the acceptance criteria, the analyst must
pProceed according to Section 9.2.2 only for the
analytes which fialed the test. :

10.0 PROCEDURE OF SAMPLE ANALYSIS

10.1 DAILY GC/MS PERFORMANCE TESTS

10.1.1

10.1.2

At the beginning of each .day that analyses are
to be performed, the GC/MS system must be
checked to see if acceptable performance criter:
are achieved for 4-Bromofluorobenzene (BFB).
The performance test must be prassed before any
samples, blanks, or standard are analyzed.

At the beginning of each day, inject 2 ul

(50 ng) of BFB solution directly onto the columr
Alternatively, add 2 ul of BFB solution to

25.0 ml of reagent water or calibration standarc
and analyze the solution according to Section 1€
Obtain a background-corrected mass spectrum of
BFB and confirm that all the key m/z criteria ir
Table 3 are achieved. If all the criteria are
not achieved, the analyst must re-tune the mass

spectrometer and repeat the test until alil
criteria are achieved.

10.2 INITIAL CONDITIONS

Acquire GC/MS data for perfomance tests,
standards and samples using the following
instrumental conditions:

Electron Energy : 70 V (Nominal)
Mass Range : 35 to 300 amu
Scan Time : To give at least 5 scans

per second, but not to excee
2 seconds per scan.



and correct the source of the problem a
repeat the test for gll compounds of
interest beginning with 9.1.5.1.

The laboratory must maintain performance records
to document the quality of data that is generate
The following procedure should be performed:

9.1.6.1 It is recommeded that the laboratory
adopt additional quality assurance
practices for use with this method. The
specific practices that are most produc
depend upon the needs of the laboratory
and the nature of the samples. As a min
field Quplicate samples must be analyze
t0 assess the precision of the environm
measurements. ’

To establish the ability to generate acceptable accurac
and precision, the analyst must perform the following
cperations.

C
-

.2.1

A quality control check sample concentrate conta
each analyte at a concentration of 500 times the
in methanol is required. The QC check sample mus
prepared by the laboratorry using stock standard
prepared independently from those used for calib

Analyze seven 25-ml QC check samples at 2 ug/L
according to the method beginning in Section 10.
Each sample is produced by injecting 10 ul of QC
check samplé concentrate into 25 ml of reagent w
in a glass syringe through the syringe valve.

Calculate the average recovery (X) in ug/L, and
standard deviation of the recovery (S} in ug/L

for each analyte using the seven results. Calcul
the MDL for each analyte as specified in Referen
The calculated MDL must be less than the spike 1

For each analyte, (X) must be between 90% ang 11
the true value. Additionally, s must be <35% of
If s and X for all analytes meet the criteria, t
system performance is acceptable and analysis of
actual samples can begin. If any s exceeds the

precision limits or any X falls outside the rang

for accuracy, the system performance is unaccept
for that analyte.
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The laboratory must, on an ongoing basis,
demonstrate through the analyses of quality
control check standards that the operation of
the measurement system is in control. The
frequency of the check standard analyses is
equivalent ot 10% of all samples analyzed but at
least two samples per month. Using the
following procedure to analyze a quality control
check sample for all analytes of interest

at 10 ug/L:

9.1.4.1 Prepare a QC check sample by adding
50 ul of QC check sample concentrate
to 25 ml of reagent water in a glass
syringe,

9.1.4.2 Analyze the QC check sample according to
Sectior 10, and calculate the recovery
for each analyte. The recovery must be
between 6§0% and 140% of the expected
values.

9.1.4.3 If the recovery for any analyte falls
outside the designated range,the analyte
has failed the acceptance criteria.
A check standard containing each analyte
that failed must be re-analyzed.

On a weekly basis, the laboratory must demonstrate
the ability to analyze low level samples. The
following procedure should be used:

9.1.5.1 Prepare a low level check sample by
spiking 10 ul of QCcheck sample
concentrated to 25 ml of reagent water
and analyze according to the method
in Section 10.0

9.1.5.2 For each analyte, the recovery must be
between 60% and 140% of the expected value

9.1.5.3 When one or more analytes fail the test,
the analyst must repeat the test only
for those analytes which failed to meet
the criteria. Repeated failure, however,
will confirm a general problem with the
measurement system. If this occurs,locate
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calibration is assumed to be valid. I-
Criteria are not met (>25.0% differen:
for any one of the calibration check
compound, corrective action MUST be t.
Problems similar to those listed unde
SPCC could affect this criteria. If n
source of the problem can be determin
after corrective action have been tak:
a2 new initial five points calibration
be generated. These criteria MUST be :
before sample analysis begins.

QUALITY CONTROL

9.1

Each laboratory that uses this method is required to
operate formal quality control program. The minimum
requirements of this program consists of an intial
demonstration of laboratory capability and an ongoing
analysis of spiked samples to evaluate and document
data quality. The laboratory must maintain records to
document the quality of data that is generated. Ongoin
data quality checks are compared with establishead
perfromance criteria to determine if the results of
analysis meet the performance characteriztics of the
method. A quality control check standard must be
analyzed to confirm that the measurements were
performed in an in-control mode of operation.

9.1.1 The analyst must make an initial, one-time,
demonstration of the ability to generate
acceptable accuracy and precision with this
method. This ability is established as are
described in Section 9.2 .

9.1.2 In recognition of advances that are occurring in
chromatography, the analyst is permitted certain
options (detailed in Section 10.2.2) to improve
the separation or lower the cost of measurements
Each time such a modification is made to the
method, the analyst is required to repeat the
procedure in Section 9.2 .

9.1.3 Each day, the analyst must analyze a reagent
water blank to demonstrate that interferences
from the analytical system are under control.
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8.2.1.5

8.2.1.6

8§.2.1.7

Use equation 2 and the relative respon
factors (RRF) from the initial caiibra
tion to calculate the relative standar
deviation (%RSD) for compounds labelle
as calibration check compounds in Tabl

Where,

RSD = Relative Standard Deviation

SD

Standard Deviation of initial
relative response factors
(per compound)}.

Where : 8D = = e

X = Mean of initial relative
response factors (per cc

The %RSD for each individual calibrati
check compound must be less than or eq
to 30.0%. This criteria must be met fc
the initial calibration to be wvalid.

System Performance Check

A system performance check must be per
to insure that minimum average relativ
response factors are mgt pefore the gg
tion curve is used. This is done by-
five system check compounds (SPCCS)Src
Chloromethane, 1,1ﬂdichloroethanei bre
1,1,2,2-tetrachloroethane, and cg ge :
The minimum acceptable RRF for the

is 0.300 (0.150 for bromoform}.

The initial calibratign is.valig gilzc
both the %RSD for calibration che
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and the minimum RRF for SPCC have been m«
Only after both of these criteria are me*
sample analysis begin.

8.3 Continuing Calibration Check

8.3.1 A calibration standard(s) containing all volatile

organics listed in Table 2, including all require:
surrogate compounds, must be analyzed each twelv
hours during analysis. The concentration of eacr
compound in the continuing calibration check (C
is 20 ug/L except acrolein and acrylonitrile

(50 ug/L). Compare the relative response factol
data from the standards each twelve hours with t
average relative response factor from the initi:z
calibration for a specific instrument. A system
performance check must be made each twelve hours.
If the SPCC criteria are met, a comparison of ,
relative response factors is made for all compounc

After the system performance check is met, use
equation 4 to calculate the percent difference
(% difference) for all calibration check compounds:

in Table 4 in order to check the validity of the
initial calibration.

8.3.2.1 Calculate the percent difference using
Equation 4.
_ RRFy - RRF_
*ifference = ——-m-Coo T _ X 100 Eq. ¢
RRFy d
Where
RRFy = Average'relative Tresponse factor
from initial Calibration.
RRFr = Relative response factor from
current calibration check.
8.3.2.2



M"_‘-_ﬂ“‘wq-w‘q_ﬁ

APPENDIX C

INSTALLATION PROCEDURES FOR MONITORING WELLS AND
PIEZOMETERS AT GENERATING STATIONS AND ASH LANDFILLS
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1.0 GENERAL

These procedures have been developed to ensure that monitoring
wells and piezometers at NYSEG's generating stations and ash
landfills are installed in a consistent manner that both meets
New York State regulations and provides representative
groundwater measurements. All monitoring well and plezometer

installations shall be done under the supervision of NYSEG or its
Agent in accordance with these procedures.

2.0 PLACEMENT AND SPACING

2.1 Monitoring wells and piezometers may be placed
individually or as clusters. Each well or piezometer

grouped in a cluster must be installed in its own
borehole.

2.2 Horizontal spacing of monitoring wells must not exceed
500 feet along the downgradient perimeter of a site.

Upgradient or cross-gradient horizontal spacing must
not exceed 1500 feet.

2.3) At a minimum, well Spacing must provide at least one

upgradient and three: downgradient monitoring wells or
well clusters for each waterbearing unit. The
downgradient wells must be located as <close as
practically possible to the waste boundary to ensure
early detection of any contaminant plume.

2.4 Upgradient wells should be installed

first, if
possible.

2.5 Monitoring wells that require a curb box-type -
installation shall not be located in low areas which
are subject to flooding or ponding of surface runoff.

.0 ON-SITE WELL ACCESS

3.1 Wells and piezometers should be located in areas that
are accessible by vehicle with minimal disruption of
the site.

3.2 If wells or iczometers must be located in areas
accessible onlv on foot, a clear pathway must be

constructed by -
include planked
areas.

we consultant or contractor. This may
vrossings of small creeks or swampy

3.3 Where necessar~. . cleared area of sufficient size to
allow developmvnt and sampling of the wells is to be
provided by th« cunsultant or contractor. -

jdg\rpeil -1-



[ .

Private Property adjacent to NYSEG's facilities shall
not be entered or occupied by men, equipment, or
materials without Prior written consent of the
landowner. Care shall be exercised ip conducting
Oberations on private Property to minimize the amount
of disturbance and damage related to gaining access
to, and working at the locations

4.0 DRILLING PRECAUTIONS

4.1

4.2

4.3

4.4

during drilling. Only potable water may be used when
drilling or installing wells and piezometers unless
otherwise approved by NYSEG.

into a borehole or well must be decontaminated with a
Steam cleaner,. Decontamination must be done prior to
the start of drilling, and between each hole,

The use of drilling muds should be avoided. If their
use is unavoidable, ngo stray contaminants may be
introduced into the subsurface along with the mud.

5.0 MATERIALS

5.1

5.3
5.;)
5.5

jdg\rpt\1

Well casings and screens must be flush-jointed,
schedule 40 Polyvinyl Chloride (PVC), with nominal 2-
inch inside diameter. All casings and Screens shall
be of threaded and coupled construction. Well screens
must be factory slotted,

Joints, caps and end Plugs must be secured by welds,
threads with teflon tape or force fittings. " The use
of solvents, glues or other adhesives isg prohibited.
Well caps must be vented.

Bentonite pellets Or slurry must be used as well ses]
material. Other suitable, low-permeability material
may be utilized if approved in advance by NYSEG.

Guard pipes must be schedule” 40 PVC %ith nominal 6- -

inch inside diameter, unless otherwise specified by
NYSEG.

Royer aluminum locking caps (Attachment A) are to be

installed on each guard pipe. The cap locking hole
must be redrilled to 7/16 inch.

-2-
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5.7

5.9
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Bollards (guard Posts) must be galvanized Steel,

nominal 4-inch inside diameter (or greater) and filled
with cement grout.

Well locks will be pProvided by NYSEG. Russwin

Substation padlock stock room number 231-450-75 (short
shank).

The filter pack surrounding a well screen must be

clean, inert, siliceous material of relatively uniform
size (Section 7.5.a).

Curb box wells should be provided with non-rusting
(e.g., galvanized, brass) lockable riser caps capable
of accepting a 7/16 inch diameter lock shank.

6.0 SAMPLING AND TESTING

6.1
6.2

6.3

6.5

6.6

l jdg\rpe\l

Samples must be collected for all borings. In
‘unconsolidated sediment, samples will be taken from
each 5 feet of penetration at a minimum and at every

change of formation. In bedrock, sample intervals
will be specified by NYSEG.

For well clusters, the deepest well must be sampled at
5-foot intervals at a minimum and at every change in
formation. Other wells in the cluster may be sampled

at significant Stratigraphic changes and at the
screened interval.

Continuous sampling may be required in any boring that

is necessary for determining the subsurface conditions
of a site. :

Samples shall be taken using a split-barrel sampler
conforming to the requirements of ASTM D 1586. Other
sampling methods must receive prior approval from
NYSEG. Bedrock must be sampled by coring with NX-
size or larger .Jiameter core bits.

Samples must '. retained in labeled glass jars or
wooden core bovwes and returned to NYSEG for storage.
Unconsolidated iamples will be retained for three

years and corvs will be retained for the life of a
facility.
A representati... number of undisturbed samples from
soil borings -~ .:t be analyzed in the laboratory for
Atterberg lim:: . gradation curves, permeabilities,
and visual des.v: :prions. _

_.3_



6.7

6.8

6.9

6.10

7.1
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Complete and accurate drilling logs must be Provided
for all soil borings. Logs must provide detailed soi]
classification according to the Unified Soil
Classification System (USCS) (ASTM D 2487) ., Logs must
record the date started and completed, descriptions of
materials Penetrated, depth to significant
Stratigraphic changes, elevation of water table,
points where loss or gain of water occurred;
benetration resistance (blow counts) of split spoon
Sampler; and other Pertinent commenrts,

Rock  core logs  must describe the lithology,
mineralogy,_degree of cementation, color, grain size,
and any other physical characteristics of tha rock;
percent recovery and the rock quality designation
(RQD); other Primary ang Secondary features, apg
contain al] drilling observations ang appropriate
details required for g0i} boring logs, A clear

Well completion diagrams must be submitted for a])
monitoring wells and piezometers. These must show
details of well construction, description  of

materials, " angd elevations or depths of a]l well
features.

In-sity hydraulic conductivity testing must be dope in
all monitoring wells and piezometers unless otherwise
specified by NYSEG. Hydraulic conductivities may be
determined by pump Ctests, packer tests, slug tests or
other suitable methods.

7.0 CONSTRUCTION PROCEDURES

Well borings must have an inside diameter at least 2
inches larger thanp the outside diameter of the well

Casing to ensure Proper placement of filter pack and
annular sea].

well screen. This is intended Lo act as a sediment
trap during well development . The annular space
around the sediment trap will be backfilled with
native material or bentonite.
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7.4

7.5
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Screen Placement

a.

Factory-slotted well screens are required for
all monitoring wells. Piezometers may be field

-slotted if prior approval 1is obtained from
NYSEG.

The slot size of the screen must be small enough
to retain 907 of the filter pack (d., grain

size). In most installations, a 0.010 inch slot
will be appropriate.

Well screens must be confined to discrete
stratigraphiec or hydrologic intervals and cannot

be placed so that they act as conduits through
aquicludes and aquitards.

Screens must be placed so that sampling can
occur during seasonal water table variations.

Screen length will depend on water table depth
variations, Site stratigraphy, expected
contaminant behavior and groundwater flow:; but
no well screen can exceed 20 feet in length.

Filter Pack Procedures

a.

The filter pack must minimize the influx of fine
material into the well while not inhibiting
water inflow to the screen. The filter pack
grain size should have a d,, that is 4 to 6
times greater than the d. of the formation
material to be screened. NYSEG may require a
sieve analysis of the zone to be screened to
determine correct filter pack grain size.

The uppermost 6 inches of the sand pack, between
the sand and bentonite seal, must consist of a
finer-grained sand. This capping layer must

have 1007 pass a #30 sieve and less than 2% pass
a #200 sieve.

The filter pack must be placed using the tremie
methed to avoid bridging of the material.
Alternate methods may be wused if written
procedures demonstrating their effectiveness are

submitted and approved by NYSEG prior to filter
pack placement.

The filter pack may not extend more than 2 feet

above the top, or 6 inches below the bottdm of
the screen.
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e. The filter pack leve] must be checked for proper
placement with 3 weighted measuring tape or
equivalent method.

Annular Seal Procedures

a. Bentonite pellets or slurry must be placed above
the filter pack to form a seal at least 3 feet
thick. The bentonite must be placed using the

surface must be completely filled with bentonite
slurry or Volclay grout. Other low permeability
material may be used if warranted by geologic or
hydreologic conditions. NYSEG must approve the
use of slternate material prior to its

placement.
c The annular sea] must be placed as a slurry
under pressure using the tremie method. An

d. Auger flights or casing must be left inp the
borehole prior to slurry emplacement to prevent
caving of formation material. Auger flights or
casing are retracted as the borehole is filled.

Curb boxes should be left open at their bottoms to

promote drainage of infiltrating surface water (see
Attachment C for other details).

Curb box interiors should be provided with a gravel
pack or a  similar drainage medium to within
approximately 4 inches of the riser top.

Curb boxes should be installed with their tops
slightly abouv. grade to prevent surface water
infiltration. A sloped concrete apron should be
constructed aronund the lip of the protruding curb box
Lo prevent damase to tires or mowing machines.

PROTECTION MEASURES

8.1

Each monitoriny well or Piezometer must be enclosed in
@ protective casing or guard Pipe (Attachment B) —



8.2

8.3
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a. The guard pipe will consist of 6-inch inside
diameter schedule 40 PVC (Sectien 5.5) unless
otherwise specified by NYSEG.

b. The guard pipe must be drilled with 3/4-inch
diameter holes (minimum of 10) below grade to
restrict movement prior to grout hardening., a

single 3/8-inch diameter weep hole must be

drilled just above grade to allow drainage of
accumulated water. (Attachment B)

c. The guard pipe must be centered around the riser
and extend no more than 2.5 feet * 3 inches
above grade. The riser top must be 8 inches + 1
inch below the top of the guard pipe.

d. The guard pipe must be secured in place by a
surface seal of cement grout. The grout musrt

extend 2 feet below ground level to prevent
heaving of the guard pipe.

Monitoring wells or piezometers 1installed near
roadways or in areas affected by operation and
maintenance activities may need additional protection.
NYSEG may require the consultant or designated
subcontractor to provide a minimum of 3 bollards or

guard posts around each well or well cluster
(Attachment D).

a. Bollards must consist of 4-inch (or greater)
galvanized steel pipe filled with cement grout.

b. The cement grout must extend above the pipe and .

must be rounded to prevent accumulation of water
in the bollard.

C. Bollards should be located from 5 to 10 feet
from the well or well cluster.

d. Bollards must be set in a 2 feet x 2 feet x 2
feet deep concrete footing or grouted in a 6-
inch diameter hole augered to a depth of 3 feet.

e. Bollards should extend 5 feet + 6 inches above

grade, and will be painted with yellow enamel
suitable for outdoor machinery.

Monitoring wells and piezometers must be equipped with
aluminum locking caps (Section 5.6) and locked as soon
as possible after installation.



9.0 DEVELOPMENT AND SAMPLER INSTALLATION

9.1  All wells and piezometers will be developed as soon as
pPossible after installgtion—bﬁﬁ;ﬁaf‘before the wel]
Seal has set. NYSEG Field Sampling Group will he
responsible for all well development. .

9.2 DeveIOpment will be by sSurging with a block or bailer,
O over pumping, with the goal of reducing turbidicy
below § NTU, as recommended by the USEPA RECRA
Groundwater Technical Enforcement Guidance Document .

9.3 The consultant may observe the NYSEG wel} development

‘ 9;5 Geomon gas-derg samplers will pe installed in each
o by NYSEG or the manufacturer (Aquifer

?l Systems) after well development. Geomons will bhe
installed within 1 foot of the bottom of the screened
interval.

10.0 WELL IDENTIFICATION

\\lng) Each well MUSt be painted with red enamel paint
. ) suitable for outdoor machinery.

10.2 The eéxterior of each well must be marked in large
white letters with its NYSE- I.D. code, which can be
found on the field sampling request.

10.3  The locking cap and curb box 1id (where appropriate)
of each wel] also must be indelibly marked on its
inside surface with the 4ppropriate NYSEG I.D. Code.

. 10.4 4 red-painted, 6-foor high metal stake or Carsonite

marker must be Placed adjacent to every well or
- cluster to ensure its visibility in deep snow or thick
J underbrush. Where this is not pPossible, measurements
- to nearby permanent landmarks are tq be provided.

10.5 New monitoring wolls and Piezometers shall be surveyed

to obtain prec, ;o elevations and locations. Vertical
Measurements or rhe ground surface elevation, and the
elevation of "p of the monitoring well casing or
Piezometer ris..r ot the Geomon brass fitting must be
accurate tg th,- ©varest one hundredth foot.

jdg\rpry1 ~8-
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11.0 GUARANTEE AND INSPECTION

11.1 The contractor or consultant shall guarantee that

11.2

11.3

11.4

11.5

jdg\rpt\1l

materials and workmanship will be as specified and
that unsatisfactory workmanship or materials will be

repaired or replaced at his expense for one year after
completion of work.

A NYSEG representative shall have the right to inspect

all materials and observe all work during the
installation.

A NYSEG representative will be notified of changes in

work schedule or pProblems that arise on-site during
the installation.

The contractor or consultant shall protect all
structures on site such as walks, pipelines, trees,
shrubbery, and lawns during the progress of this work:
shall remove from the site all debris and unused
materials; and shall, upon completion of the work,
restore the site as nearly as possible to its original
condition. Paper, cans, bags, and other trash shall
be disposed of daily. Water displaced from the well
during drilling or pumped from the well shall be
conducted to a place where it will be possible to

dispose of the water without damage to property or the
creation of a nuisance.

(one member field sampling group, the project
requestor and the field inspector).
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Install NYSEG-approved
locking cap {Royer cap
6 5/8" outside diameter

size)
Sand Fill \
3/8" diameter
) drainage hole \
%_‘ _________
Jrade

\

drill app. 10 holes in
Jthis area to assure proper
anchoring (3/4" diameter}

( 5

_ grout to 2 ft./

1 below grade with
-lconcrete mix

\
!

ATTACHMENT B

MONITORING WELL AND PIEZOMETER
GUARD PIPE INSTALLATION

Center Riser In
Guard Pipe

|

»

]
J

2.0"=*

)

3.0

- — ]

A

W

A

¥ ke

I —

2%l**

I-OItt 5_0'**

J—

guard pipe material:
6" inside diameter p\C

2" inside diameter
PVC Riser Pipe



ATTACHMENT C

MONITORING WELL AND PIEZOMETER
CURB BOX INSTALLATION -

Grade

E gre Mamla_]_ly r'anovable
by (i
N Xz Srace
N N 3
3 | E.x
] ::}
N
8”
Qurb Box L: * N X
b \x R . .
S —) —— : Non-rusting locki
y T % =P
& P
e " % a
N 4 "'XXX
N X X grout
- -
< ¥ ) §
Eﬁ(fl\ :-:7:;: XX x
N g C-HX x
\MH - - \‘L . X
- ~ R }\
:\C(\_’ < ‘__g A% C(. 4 x
ey - % - ™~
-2 - ¢ e XX
Y T “n ™~
N S - UK
— Pal —4-— ) /: ‘x
Backfi
Backfil]l
"\’\,\]
Gravel Pack
2" inside diamater
Riser
Pipe (centered in -
curb box)

*tolerances + 1/



L R apiat rlnsas’ et

4" or greater
¢ steel pipe,
filled with
concrete

ATTACHEMENT D

BOLLARD (GUARD POST) INSTALLATION

Ground Level

A
‘-N'
Slisﬂ
Y
i i
' '
) * - ]
: ( 18"
l L ] . ]
1 i l
' I
b . l('"'_\ 2' by 2' by 2'
S L S

Concrete Footing

-or-

6" or greater diameter
augered hole filled
with concrete
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SUBMISSION GUIDELINES FOR CONTRACTORS DOING GROUNDWATER
SAMPLING FOR NYSEG
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Submission Guidelines for Contractors
Doing Groundwater Sampling for NYSEG

Preparation of Sampling Event Data:

A. Analytical Data:

Groundwater sampling data obtained for NYSEG needs to be submitted to NYSEG in electronic
form. After lab work has been performed, and the data has been blank-corrected, the results of these

lests should be entered into a Lotus 1-2-3 spreadsheet form in the following order: (See Table 1)
DATE: The date of the sampling event.

SITEID: The 10-digit NYSEG code for this well.

WELLID: The MW site designator for the well {i.e., MW-1).

CLASS: The class of substance that this is, (i.e., PAH, VOLATILE AROMATIC, etc.) This tield is
discretionary.

CATEGORY: The category of substance that this sample belongs to. Categories include VOLATILE
ORGANICS, SEMI-VOLATILE ORGANICS, OTHER VOLATILES, CYANIDES and METALS.

NAME: The commonly accepted name for this substance. For a list of approved spellings of these
substances see Appendix A,

CONCENTRATION: The concentration in mg/l. Non-detects should report the minimum detection
level and insert a "U" into the ISMDL field described below. Amounts detected but below the minimum
detection level should be reported as actual values and insert 2 “J" into the IsMDL field.

CAS#: The CAS Number for this subsiance, as defined in the EPA Book ot Lists, or as available
from NYSEG. This number should omit any hyphens.

MDL: The minimum detection level in mg/l of your equipment for this substance. In the absence of
any standard, the value reported in the 1988 EPA Book of Lisis should be entered.

ISMDL: Indicate whether this sample resulted in a non-detect tor this substance by entering a “U". If
the sample exceeded your Minimum Detection Level then enter a "N". If the sampling resuited in a
detection that was below your minimum detection level then enter a "J".

B. Groundwater Elevation/Monitoring Well Data:
Water elevation data from the weils should be made available for each sampling evem

SURFACE: The ground (not top of riser) elevation of this well, in feet above sea level.
TOP OF SCREEN: the top of the screening interval for this well, in feet above sea level.
WATER ELEVATION: the water elevation in the well, in feet above sea level.

BOTTOM OF SCREEN: The bottorn of the screening interval, in feet above sea level.

Data shall be placed in the supplied template. Please enter ONLY blank-corrected data. Notify
NYSEG if you are unable to blank-correct this information. Submit the results of one sampling event in a
single spreadsheet. You will need to avoid submilling duplicate sampling data. Much work on your par
can be avoided by using this template and filling it out with blank or default data, and then filling out the
exceptions. Assistance can be made available in convening other reporting formats to this line-oriented
version. The finat finished repon can be submitied in either 3.5" or 5.25", high or low density format as a

Lotus version 2.2 ‘WK1 file. This file will be directly imported into NYSEG's database system, avoiding
grrors and lost intormation.



Substance
,1,1-Trichloroethane
.1.2,2, Tetrachiorethane
1.2,2, Tetrachlorcethane
1.2.2-tetrachloroethane
1. 2-trichloroethane
1-dichloroethane
,-dichloroethene
,1-dichioroethyiene
2,4-trichiorobenzene
2-dichlorobenzene
.2-gichloroethane
1,2-dichloropropane
1,3-dichlorobenzene
1.4-dichlorobenzene

2.4 Dimethyl Phenol

2,4 5-trichtorophenol
2,4,8-trichiorophenol
2,4-dichlorophenol
2.4-dimethyiphenal
2,4-dinitrophenol
2.4-dinitrotoluene
2.6-dinitrotoluene

2-4 Dimethylphenol
2-butanone
2-chioroethylvinyl Ether
2-chloroethylivinylether
2-chloronaphthalene
2-chlorophenol
2-hexanone
2-methyinaphthalene
2-methylphenol
2-nitroaniline
2-nitrophenol

3,3 -dichlorobenzidine
3-nitroaniline

4 4-DDT
4,6-dinitro-2-methyiphenol

+
'

1
1
1
1
1
1
1
1
1
1
1

Appendix A

Class Category

OTHER SEMI-VOLATILESEMI-VOLATILE ORG

OTHER SEMI-VOLATILESEMI-VOLATILE ORG
OTHER SEMI-VOLATILESEMI-VOLATILE ORG
OTHER VOLATILESVOLATILE ORGANICS

OTHER SEMI-VOLATILESEMI-VOLATILE ORG

4-bromophenyl-phenylether

4-chloro-3-methylphenol
4-chloroaniline

4-chlorophenyl-phenylether

4-methyi-2-pentanone
4-methylphenct
4-nitroaniline
4-nitrophenol
Acenaphthene
Acenaphthylene
Acetaldehyde
Acelone

Acrolein
Acrylonitrile

Aldrin

Amenable Cyanide
Anthracene
Benzene

PAHSEMI-VOLATILE ORG
PAHSEMI-VOLATILE ORG

OTHER VOLATILESVOLATILE ORGANICS

CYANIDEOTHER CHEMICALS
PAHSEMI-VOLATILE CRG
VOLATILE AROMATICSVOLATILE ORGANICS

Cas#Nysegcode

71556
78345
79345
79345
79005
75343
75354
75354
120821
95501
107062
78875
541731
106467
105679
85954
880862
120832
105679
51285
121142
606202
105679
78933
110758
110758
$1587
95578
£91786
91576
95487
88744
88755
91941
990392
50293
534521
101553
59507
106478
7005723
108101
106445
100106
100027
83329
208968
75070
67641
107028
107131
308002

120127
71432

1TCE
2TRE
2TRE
2TRE
2TCE
1DEA
1DCE
1DCE
4TCB
2DCB
2DEA
2DCP
30CB
4DCB
4DMP

4DNT
BDNT
4DMP
2BUT
2CEE
2CEE

2CPN
2HEX
ZMNP

boT-

4C3M

4M2P

4NTP
ACEN
ACYL

ACET
ACRL
ACNT
ALDR
CN=A
ANTH
BZ-



g

L3

Benzo(A)Arthracene
Benzo(A)Pyrene
Benzo{B)Fluoranthene
Benzo{G,H,l}Perylene
Benzo(K)Fluoranthene
Benzoic Acid

Benzyl Alcohol
Bis{2-chloroethoxy)Methane
Bis(2-chloroethyl)Ether
Bis{2-chioroisopropyl)Ether
Bis(2-ethyihexyl)Phthalate OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Bromodichloromethane
Bromoiorm
Bromomethane
Butylbenzylphthalate
Carbon Disulfide

Carbon Tetrachloride
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chioroform
Chloromethane
Chrysene
Cis-1,3-dichloropropene
Di-n-butyl Phthatate
Di-n-butylphthalate
Di-n-octyl Phthalate
Dibenz{A,H)Anthracene
Dibenzo(A H)Anthracene

PAHSEMI-VOLATILE ORG
PAHSEMI-VOLATILE ORG
PAHSEMI-VOLATILE ORG
PAHSEMI-VOLATILE ORG
PAHSEMI-VOLATILE ORG

OTHER VOLATILESVOLATILE ORGANICS
OTHER VOLATILESVOLATILE ORGANICS

PAHSEMI-VOLATILE ORG
OTHER SEMI-VOLATILESEMI-VOLATILE ORG

PAHSEMI-VOLATILE ORG

Dibenzofuran OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Dibromochloromethane

Dieldrin

Diethyl Phthalate OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Diethylphthalate

Dimethy! Phthalate OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Endrin

Ethanol

Ethylbenzene VOLATILE AROMATICSVOLATILE ORGANICS
Ferro-lern Cyanide CYANIDEOTHER CHEMICALS
Fluoranthene PAHSEMI-VOLATILE ORG
Fluorene PAHSEMI-VOLATILE ORG
Heptachlor

Hexachiorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Indeno(1,2,3,-cd)Pyrene PAHSEMI-VOLATILE ORG
Indeno{1,2,3-cd)Pyrene

Iron DISSOLVED METALSOTHER CHEMICALS
1sophorone

Lead DISSOLVED METALSOTHER CHEMICALS
Lindane

M - Xylene VOLATILE AROMATICSVOLATILE ORGANICS

Methylene Chiloride OTHER VOLATILESVOLATILE ORGANICS
N-nitroso-di-n-propylamine OTHER SEMI-VOLATILESEMI-VOLATILE ORG
N-nitrosodi-n-propylamine OTHER SEMI-VOLATILESEMI-VOLATILE ORG
N-nitrosodimethylamine  OTHER SEMI-VOLATILESEMI-VOLATILE ORG
N-nitrosodiphenylamine OTHER SEMI-VOLATILESSEMI-VOLATILE

56553
50328
205992
131242
207089
65850
1005186
111911
111444
39638329
117817
75274
75252
74839
85687
75150
56235
56235
108807
75003
67663
74873
218019
10061015
B4742
B4742
117840
53703
53703
132649
124481
60571
84662
84662
131113
72208
64175
100414

206440
86737
76448

118741
87683
77474
67721

193385

193385

7439896
78591
7439921
58899

108383
75082

621647

621647
62759
86306

BZAN
BZPY
BZBF
BZPE
BKFA

BEHP
BRDM
BRFM
BRME

CS2-
CTET
CTET
CLBZ
CLET
CLFM
CLMT
CRYS
CDCP
DBPT

DBAH
DBFU
DBCM
DEDR
DEPT

DMPT
ENDR

ETBZ
CNFE
FLAN
FLUR
HPCL

HCET
INPY

FE-D

PB-D
GBHC

M-XY
MNCL
NDPA
NDPA
NPMA
NPNA



L3

N-nitrosodiphenylamine (1)

Naphthalene PAHSEMI-VOLATILE ORG
Nitrobenzene

O - Xylkene VOLATILE AROMATICSVOLATILE ORGANICS
P - Xylene VOLATILE AROMATICSVOLATILE ORGANICS

Pentachlorophenal

Phenanthrene PAHSEMI-VOLATILE ORG

Phenol OTHER SEMI-VOLATILESEMI-VOLATILE ORG
Pyrene PAHSEMI-VOLATILE ORG
Styrene VOLATILE AROMATICSVOLATILE ORGANICS

Tetrachloroethene
Tetrachloroethylene
Toluene

Total Cyanide

Total Organic Carbon
Total Recoverable Phenolics
Total Xylene
Trans-1,2-dichloroethene
Trans-1,2-dichioroethylene
Trans-1,3-dichloroproene
Trans-1,3-dichloropropene
Trichloroethene
Trichloroethylene
Trimethylbenzene

Vinyl Acetate

Vinyl Chloride

Zing

VOLATILE AROMATICSVOLATILE ORGANICS
CYANIDEOTHER CHEMICALS
OTHER CHEMICALOTHER CHEMICALS
OTHER CHEMICALOTHER CHEMICALS
VOLATILE AROMATICSVOLATILE ORGANICS

VOLATILE AROMATICSVOLATILE ORGANICS

DISSOLVED METALSOTHER CHEMICALS

86306
91203
98953
95476
106423
87865
85018
108952
128000
100425
127184
127184
108883
57125
1012

1330207
156605
156605

10061026
10061026
79016
79016

108054
75014
7440666

NAPT

O-XY
P-XY
PCPN
PHAN
PN—
PYRN
STYR
TICE
TICY
TOLN
CN-T
T0C-
TRPH
XYLS
TDCE
TDCE
TDCP
TDCP
TCEE
TCEY

VNAC
VNCL
ZN-D



Table 1

Sample Lotus Template for Reporting Groundwater Sampling Results
(Enclosed diskette contains sample template) |

Date  SitelD WelllD Class Catagory Name Conc Cas# MDL IsMDL Surf Top Elev Bol
9/12/89 CHGDSHB501 MW-1  PAH SEMI-VOLATILE ORGANIC ACENAPTHENE  0.01 83329 0.01 U 1024 1000 995 975



