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1.9 INTRODUCTION

1.1 PURPOSE OF REMEDIAL INVESTIGATION WORK PLAN AND CONCEPTUAL
FERSIBILITY STUDY

The purpose of this Remedial Investigation Work Plan and
Conceptual Feasibility Study 15 to present a cost effective
approach based primarily on existing data to identify the
following:

a. The site specific remedial response objectives,

b. Applicable remedial technologies, and

c. The procedures needed to callect sufficient data to

adequately evaluate the remedial action alternatives.
This approach leads to concurrent performances of the RI and FS
portions of the report so that the FS data can be continuously
evaluated and, if required, the RI activities maodified
accordingly.

1.2 EXPECTED RI/FS RESULTS

The results of the RI/FS will be the selection of a
preferred remedial action alternative which will achieve the
cleanup criteri1a establisihed and be cost effective. The
information contained in the RI/FS3 should be i1n sufficient enough
detail that a conceptual design of the preferred remed:ial action
alternative can be prepared.

Printed on recycled paper
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2.0 SITE BACKGROUND AND PHYSICAL SETTING
2.1 SITE LOCATION AND HISTORY

I. Shulman and Son, Inc. (Shulman) owns and operates .a
ferrous and non-ferrous metal salvaging facility comprising 24
acres located at One Shulman Plaza in the City of Elmira, Chemung
County, New York (Figure 2-1).

Metal salvaging operations have been performed on the site
for approximately twenty vears. In 1982, a shipment of drained

transformers were received by Shulman for processing. The
transformers were dismantled on-site and sold as scrap. It 1s
suspected by the New York State Department of Environmental
Conservation (NYSDEC) that these transformers were contaminated

with PCB o1l which was spilled onto the surface ‘of the site
during the dismantling operations. Consequently, the NYSDEC and
Shulman entered into a Consent Agreement on September 16, 1986
which has resulted 1in the performance of a series of site
investigations.

2.2 SITE DESCRIPTION

The Shulman site 1s located in the northeast portion of the
. town of Elmira, New York. The area 1s heavily industrialized and
the site is baordered by the Clemens Central Parkway on the east,
Industr»i1al Service Corporation to the west, Consolidated Rail
Corporation to the nortin and Washington Avenue to the soutn
(Figure 2-1). The si1te 1s generaily flat with surface water
being drained to the center of the property where 1t empties into
a storm drain which 1s tied i1nto a 48—-inch concrete sewer pipe,
Known as the reformatory line. The " reformatory line travels
through the center of the western portion of the praoperty. The
site _has four permanent buildings located on 1t aloaong with —a
we and s u trailer. The facility take in
previgusly wrecked cars. Cars are dismantled and crushed and
sold as scrap metal. '
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2.3 REGIONAL AND SITE HYDROGEOLOGICAL CHARACTERISTICS

e 3.1 Regional Geglogy

The Elmira area lies 1n a disected plateau wunderlain by
nearly flat-lying limestone, shale, siltstone, and fine—grained
sandstone. Glacial deposits overlie bedrock everywhere except on
steep hillsides where i1ice scoured the slopes creating truncated
sSpurs.

2.3.2 501l Characterization

The soils of the area on which the Shulman site is located
are generally of the Howard-Chenango association (Figure 2-2).
This association consists of nearly level to gently rolling or
sloping soils on outwash plains, alluvial fans, stream terraces
and floodplains. It principally occupiles the large valley that
extends from Big Flats to Horseheads and Elmira. This
association covers about 13 percent of the county.

Howard solls are deep, well-drained to somewhat excessively
drained, medium—-textured and gravelly. They formed 1in glacial
outwash material' consisting of stratified sands and gravels.
They occupy outwash terraces and are mainly nearly level to
gently sloping.

Chenango soils formed 17 channery material (thin, flat
course fragments of limestone or sandstone) deposited as oid
alluvial fans where side streams enter the main wvalleys. They

aare well—-drained to somewhat ewxcessively drained, deep soils
that are nearly level to gently sloping. They occur around the
edges of Howard soils.

Examination of the soils encountered during sampling of the
test pits to a depth of two feet from the surface revealed brown
to black gravelly sand with significant amounts of small scrap
metal pleces, gray cainders, demolition debris and decay:ing
railroad ties.

2.3.3 Regional Hydrogeology

The Elmira aguifer occuples a vailey floor that 1s bordered
by steep bedrock nhilis. The triangular wvalley system 15
separated by a nin2-sguare-mile bedrock Nill, known a3s West Hiil
{see Flgure 2-2).
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The mnorthern reach of the aquifer occupiles a preglacial
valley now filled with sediment. The eastern reach from Elmira
to Horseheads, and the northwestern reach from Horseheads to Big
Flats, are fairly wide and 1n most places range from 1.5 to 2.5
miles 1n width. The reach along the Chemung River between Big
Flats and Elmira, however, thins locally to less than @.25 mile
1in width where the river passes through a bedrock gorge. The
southern part of the agquifer 1s drained by the Chemung River,
which 1s tributary to the Susguebhanna River.

In downtown Elmira and south of Elmira, bedrock 1is 70-100
feet below land surface and is relatively flat. ARguifer material
consists of sediments ranging from very fine sand to coarse
gravel. The aquifer thickness (1.e. the saturated thickness from
the water table to the top of the first relatively impermeable
unit) in downtown Elmira and South Elmira suggests a thick
outwash deposit containing 40-523 feet of saturated material, thus
placing the water table at approximately 29 to 5@ feet below land
surface. This aquifer is overlain with soils of moderate to high
permeability. Soils on adjacent hill sides are less permeable
and allow large amounts of runoff to flow onto the valley floor,
where 1nfiltration and recharge occur.

Ground water 1in this aquifer system {(which underlies the
Shulman site) is presumed to move predominantly with the surface
topography (soughtward). Ground water discharges to the
streambeds and recharges an underfliow that leaves the area south
of Zlmira. Recharge 1s deraived from precipitation, from streams
and from bedrock adjacent to and beneath the aquifer. Chemung
County Department of Health representatives 1in the glmira area
stated that there are no drinking water wells located between the
Shulman site and the Chemung River to the south or Newton Creek
to the east. The closest producing well i1s northwest of the
site.

2.3.4 Site Hydrogeology
The Shulman site 1s situated at the western edge of the valley
filoor of Newton Creek in the City of Elmira. The western
Saundary of the site corresponds ta the eastern edge af an
alliuvzial fan which occupies the former valley of Heller Creek

i
U\
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(Figure 2-3). The edge of the fan 1s represented by the distinct
rise in topography at the western property boundary.

Based on boring logs, there appear to be two hydrogeologic
Zones beneath the site; an upper shallow water table zone and a
lower semi—-confined ground water zone.

The upper zone consists af the following units:

- SurTicial f1l1l consisting of a variety of materials, such

as dense brown sand, some gravel and dry f1ll.

- Recent alluvial fan materials at the western edge of the

property, as encountered in boring MW-2S.

- Mixed deposit including peat underlain by

glaclolacustrine silty clays and glacial lodgement till.
The significant points regarding these lower glacial
deposits are their fine—grained nature and their low
hydraulic conductivity relative to wunderlying glacial
outwash deposits. These deposits, by virture of their
physical characteristics, serve as a semi—-confining layer
in restricting the rate of infiltration from the shallow
ground water 2zone.

The lower ground water zone consists of glaciofluvial
outwash sand angd gravel deposits which comprise a major aquifer
within the wvalley. The upper limit of the zone 1s formed by the
fine-graineag glac:al deposits gescribed above.

The configuration of the water table within the upper ground
water zone 1s presented on Figure 2-4. The direction of shallow
ground water flow towards the center of the valley to the east 13
controlled primarily by topography. The steep hydraulic gradient
:n the western portion of the site is due to shallow ground water
discharging from the sloping alliuvial fan deposits i1into the flat-
lying fill, peat and glacial deposits on the valley floor. The
water table gradient (Figure 2—-4) decreases Detween Mw-i and MW—4
towards the valley center and away from the edge of the alluvial
fan.

Slug tests conducted on three shallow monitoring wells
resulted 1n an average horizontal saturated Nydraulic
conductivity of 6 x 10 “ cm/sec 1in the upper water table zone.
In order to estimate horizontal seepage velocities i1n the water
table zone, and effective pcorosity of @.1 was assumed. The
seepage V2ioTily was CaicCu.ated for the western poriian of tne
site wunder a horizontal hydraulilc gradient of about 9.83 and 1in
the eastern partion of the site under a gradient of about 0.086.
The hor:izontal seepage velcc:ities were calculated to ©bBe: 120
ft/vr and 25 ft/yr for the western and eastern pertions of the
site, respectively.

Ground water elevations in MW-15 . and MW—-iD showed the
downward hydraulic gradient Setween tne upper and iower ground

water zones to be agproximately @9.1o6 ft/ft.
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3.9 INITIAL EVALURTION
3.1 INVESTIGATION RESULTS - 1384

In 1984, the initial field investigation activities were
undertaken which consisted of sail sampling 1n fourteen shallow
test pi1ts, sampling sediment from a surface drainage inlet (no
water present) and sampling a pool of oil. All samples were
analyzed for PCBs, cadmium, chromium, copper, lead, 1i1ron, nickel,
selenium and zinc. One sediment sample was analyzed for all
priority pollutant compounds except for asbhestos, acrolein and
acrylonitrile.

The analytical results showed test pit samples !, 2, 3, and
4 and Drainage Inlet Sample (DI) Nao. 1 and PCB concentratians
over the S0 ppm level established by USEPR as ‘being PCB
contaminated. This area 1s the area between the office bulilding
and Crusher Nao. 1. Test pits 5, 6, 7, 8 and 1@ had PCB
concentrations in the 2 to less than 3@ ppm range. This latter
area could also require remediation according to the USEPA
guidelines for soils which contain greater than 1@ ppa of PCBs.

Heavy metals found in the test pit soil and DI No. i
sediment samples, included high concentrations of iron, lead,
copper and zinc, and lower concentrations of cadmium, chromium
and nickel.

Other priority pollutants found 1in the drain seciment
included chrysene, phenanthrene, pyrene, total cyanide and
phengcls.

The results of the 1984 1investigation concluded with a
conceptual remedial action program which called for soils
containing greater than 3@ ppm of PCBs to be removed and the
remaining areas paved over wlth asphalt to cap the site and
prevent further contact with the contaminants.

3.2 INVESTIGATION RESULTS - 19386
The results aof the 1284 investigation 1dentified other

potential contaminant m@migration pathways such as vertical
migration through the subsurface soils i1nto the ground water andg

[N}
!
—
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off-site migration of contaminated sediments through the storm

drains and connecting sewer., The supplemental field
investigation in 1986 was designed to establish the presence or
absence of contaminants in those areas. To accomplish these

objectives a sewer investigation was conducted, two additional
test pits were dug and sampled, an o1l pit sample was taken fraom
Area C, and four shaliow and one deep @mon:itoring well were
installed and sampled in Novemaber of 1%986.

The results of the supplemental investigation showed test
pits 1S5S and 16 to be below the 10 ppm PCB cleanup levels
established by USEPA. The resampling of the oil showed it to
coentain less than 5@ ppm of PCBs. The ground water sampling
results showed PCBs to be detected at monitoring well MW-3S.
analysis of the ground water for volatile organics revealed the
presence of several chlorinated hydrocarbons at monitoring well
MW-2S. These concentrations exceeded NYSDEC Class GA guidance
levels or standards. In addition, one standard was exceeded at
well MW-15 while several other volatile organics were detected at
levels below their respective guidance levels at both well MW-1IS
and well MW-35. 'A trace amount of toluene was detected at well
MW-1D. Analytical results for heavy metals showed several of the
shallow wells to have concentrations of arsenic, cadmium and lead
in excess of the New York State Class GR ground water standards.
‘ The cadmium, lead and copper concentrations tend to increase 1n

the downgradient direction, while arsenic 15 highest in the
upgrad:ient direction.

Results of the hydrogeclogical investigation showed the
general direction of flow 1n the shallow agquifer to be to the
east-northeast. A clay layer was also found on the site which is
thought to form a confining iayer between the water table aguifer
and the deeper outwash aquifer.

3.3 IDENTIFICATION OF CONTAMINANTS

Table 3-1 lists, by media, (1.e, groundwater, so1l, etc.)
the contaminants fcund at the si1te based on the analytical test
results of the twc investigations and analyticai test results
obtained from the NYZSLDEC.

LI
{
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TABLE 3-1
CONTAMINANTS MATRIX

(MAXIMUM CONCENTRATION FOUND)

SOIL SEDIMENT GROUNDWATER

PARAMETER (mg/kg) (mg/kg) - (ug/1)
1,1-Dichloroethene NAS NA 520
t-1,2-Dichloroethene NA NA 160
1,1,1-Trichloroethane NA NA 10,000
Trichloroethene NA NA 7,400
Toluene NA NA 7
PC8s (Total) 120 72 4.1
Arsenic NA LT 0.5 26
Beryllium NA LT 0.5 7
Cadmium 2 7 14 22
Chromium 148 121 103
Copper 19,900 1530 413
Mercury NA 0.7 0.9
Nickel 200 111 384
Lead 4.050 ' 1620 400
Antimony NA 1.4 600
Selenium LT 0.6 LT 0.5 LT 50
Thallium NA 3.5 LT 300
Silver NA 3.5 LT 300
Zinc 8830 2250 1,090

NA - Not analyzed for.
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3.4 POTENTIAL CONTAMINANT MIGRATION ROUTES, EXPOSURE PATHWAYS
AND RECEPTORS

Prior to 1dentifying migration and exposure routes and
potential receptors, it is necessary to identify the sources of
contamination. The primary scurce of contamination appears to be
spi1lls of PC3 o011 and possibly other materials onto the
surrounding land surface. This condition has i1n turn created
secondary sources of contaminants in the underlying sotil.

3.4.1 Possible Contaminant Migration Routes

Possible contaminant migration routes at the site include:

- Infiltration of precipatation into underlying soil and
ultimately into the shallow ground water. :

- Surface water runoff (i.e. precipitation and sediment)
entering the sewer and being carried off-site.

— Sewer line bedding material providing a porous conduit
for routing contaminants off site.

- Fugitive dust emissions from truck traffic and related
operationé at the site in dry periods of the year.

3.4.2 Potential Exposure Routes

Possible exposure routes would include dermal contact w:iiih
contaminated soi1ls and surface water, inhalation of fug:itive dust
emissions and i1ngestion of contaminated ground water.

3.4.3 Potential Receptorsd

Potential receptors would include Shulman employees, people
making scrap deliveries and pickups at the facility, pecple using
the ground water as a portable water supply, unauthorized
personnel entering the property, and off-site peopie exposed ¢to
contaminated dust.

« Prninted on recycled paper
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3.5 PRELIMINARY REMEDIAL RESPONSE OBJECTIVES

Based on previous site 1nvestigation activities, the
following remedial response objectives have been identified.
- Further define the nature of contamination (1.e.

principal contaminants, media, horizontal and vertical
extent).

- Identify the possible population at risk and potential
exposure levels.

- Identify applicabile ar reitevant and appropriate
requilirements (RRARs).

- Establish and screen response actions consistent with
results of baseline risk assessment.

- Select remedial action alternatives based on existing
data and select a recommended alternative or combination
of alternatives toc meet site clean—up criteria, based on
waste characterization sampling.

3.6 PRELIMINARY REMEDIAL ACTION ALTERNARTIVES

3.6.1 Response RActions

Prior to the development of remedial action alternatives,
general response actions wmust be identified for the site.
Response actions are actions where the source of contamination 1is
controlled to levels of acceptable risk. Source control response
actions remove threats or detox:fy the contaminants and are the
preferred response actions. Site contaminant response actions
consist of activities that will i1mmobilize the contaminant source
1n a controlled situation. The type of response action needed 15
driven by site specific conditions. Once the response actions
are identified, remedial acticn alternatives can be devised. The
following 1is a list of response actions identified for the
Shulman site:

- No action/institutional actions

- Continued monitaring anly

- Source controi-excavat:i:on/removal/treatment and/or

disposal of contaminated so:l
- {Lontainment - cCcoiiection/treatment anrd disposal o}

contamninatas 2rounc water

G
l
w
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3.6.2 Remedial Action Aiternaties

The

following 1s a list of opreliminary remedial action

alternatives that may be applicablie for the Shulman site:
Alternatives to Remed:iate Soil

Complete removal of PCB-contaminated so1il (above 19 ppm),
off-site treatment/disposal.

Removal of PCB-contaminated sc:il (above 3@ ppml, cap the
remaining areas, treat or dispose of soil.

Capping of all areas high than 18 ppm with no removal.

No action.

Alternatives to Remediate Shallow Ground Water

Collect/treat as necessary for PCBs, V0Cs and heavy
metals and discharge to existing site sewers.
Collect/treat to state drinking water quality standards
and reinject to aquifer.

No action.

ARlternatives to Remediate Surface Water Sewer Line

Regrade site to divert surface water from sewer to
private treatment, remove sediment from i1nverts, treat or
dispose of sediment off-site, decontaminate existing line
and seal it to prevent infiltration of contaminated
ground water.

Instaill surface water runoff controls, remove o0old sewer
line and sediment with off—-site disposal, reroute line
through non—-contaminated area.

No action.

3.7 Costs associated with remedial action alternatives.

3.7.1 After identifying the actual remedial action
alternatives, the costs for each alternative will be
"estimated and listed in table fornm.

~ Printeg on recycled paper
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4.3 WORK PLAN RATIONALE

The work plan rationale 1s 1ntended to i1dentify the most
caost effective remedial action alternatives based on existing
data and also 1dentify new data needs, the guality of the data
required and what steps will be taken to satisfy the data
requirements far the risk assessment and evaluation of the
alternatives.

4.1 DATR QUALILITY OBJECTIVES

The following Data Quality Objectives (DQC) have been
defined for the remedial response objectives.

4.1.1 Data Needs
4.1.1.1 Nature of Contamination
The previous site investigation activities were aimed at
trying to identify areas of PCB contamination. The data required
to define the nature of contamination include the following areas
- Identify 'the type of contaminants present i1n each media
(soil, ground water, etc.).
- Define ©both the horizontal and wvertical extent of
contamination in bgtn the so:l and ground water.
- Identify contaminants in the storm water runoff and
sediment i1n the sewar.
- Define the direction and rate of ground water flow 1in
both the shallow ground water zone and outwash aquifer.
- Characterize the permeability, thickness and a real extent
of the clays which underlie the site.
- Characterize any voiatile and particulate air emissions
from site. '
- Characterize contaminated soil for disposal at TSDF or
secure sanitary landfill.

4.,1.1.2 Populaticons at Risk and Allowable ExAposure L_eveis

The data required tc access this response action wiil
regulre a popuiation count of the area within a /2 mile radius
the szite to cetermine the numbers of human receptors pDresent.
: o}

exposure levals need tgo be defined

L dwable e! de
potenti:al receptors.
4., 1.1.3 ARARS _
The followling regulations need to e reviewed to determine
1f¥  they are applicatle to the site: federai and state air and
water guality standards, 0O5HA exposure levels and rRCRA  trigger

N
iwvVels.

4.i.i.4 5Screening of Alternatives

The following types of data are needed ta screen the
remedial action alternatives: proven technalogies for treatment
and/or disposal of PCBs, current cost data, estimated quantities
of contaminants to be remediated, pilot or treatability study
resulits.

41
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4.1.2 Data Quality Reguirements

The gQuality requilrements for each type of data needed
RI/FS is summarized in Table 4-1.

The remaining parts of this work plan will present the
procedures defining how the data will be collected

in the

specifac and
how they will be used.
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DATA GQUALITY REQUIREMENTS

Data Needed Data

Quality Reguired

identrfarcation/
ievels for sediment,
surface water

Contaminant
concentration
so1l, tround water,
and air

Water level

Population information

RRAR’ s !

Rcceptable risk clean-up criteria

Treatment technology evaluation

Estimated quanti:fi:es of
-

mecCia

asiimates

()
(W]
Y
(4]
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TCL-CLF for ground water,
surface water and
sediment.

PCBs, RECRA
Characterization and Land
Ban analysis for soil.

+@.@1 faot

Most recent census and
field verification
Existing and proposed
regulatory levels

ARAR's when available 1f

ARAR's are not avallabie:

- non-carcinogens - no
appreciable risk of
significant adverse

effect -y
- carcin9gens - 1@

to L@ lifetime

excess cancer risk
Actual remedial action
data
+20% of actual volume.

Jendor quotat:ons andg
actual costs from simiiar
projects preferrea

Compendium costs adjusted

te current dollars
+38%k - 38% all in current
year coliars
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5.0 PROJECT MANAGEMENT
Proper management of the RI/FS project 1s 1impoertant for
severai reasons. First, the interactive nature of the RI and the
FS makes 1t necessary to have one project team performing the
work to ensure continuity in the work products. Second, praoper
management is required to enable 1ntegration of regulatory input
at critical times during both pertions of the project.

5.1 PRGOJECT CRGANIZATION

The Table of Organization proposed for this project is shown
on Figure 5-1. The following sections are brief descriptions of
the duties and responsibilities, key positions, and personnel
responsible for that position.

S5.1.1 Project Manager - William L. Heitzenrater
Mr. Heitzenrater will have overall project management
responsibilities. His duties will i1nclude keeping the project

on~-schedule and on-budget and to serve as regulatory liaison.

5.1.2 TJTechnical Review Team - Robert Napieralski, Bill
Goaoadman, Richard Gahagan, William Heitzenrater
The technical review team is responsible for providing
. gquality assurance review for various parts of the project.
William Heitzenrater, in his pocsition of Project Off:cer, and
Robert Napilieralski will be responsible for the overall review of
the RI/FS report. Mr. Gahagan will be responsible for final
techical review of the basel:ne risk assessment. Bi1ll Goodman
will review the hydrogecliogical data during the field
investigation activities and also during the report preparation.

3.1.3 Project Leader — Richard W. Gahagan

Mr. Gahagan will manage the day—-to—-day project activities of
the two project teams. He w1ill also manage the activities of the
subcontractors.

S.1.4 PBroect Team Members

Two teams have Deen propecsed: a remecdiai 1nvest:igation team
and a feasib:ility study team. The remedial investigatiaon teanm
will be responsible for the field investigation activities,
analyticai data validation and baseline risk assessments. The

feasibility study team wili consist of i1ndiv:iduals specializeda 1In
developing remedial action aiternatives, preparing cost estimates
and conducting @nvironmentals/health assessments of the screened

aiternatives.

Z SUBCCONTRACTOR MANAGEMENT

Ui

S. 2.4 Driiiing Sugcontractor
. we propose to wutilize Advanced Drilling Investigations
(RADIY, Lockport, New York for drilling test borings and
: installing monltoring welils at the s:ite. Representatives fronm

Advanced Drilling Investigaticns (ADI) have the reguired health
and safety training for working at hazardous waste sites.

'
—~ =i
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i. SHULMAN AND SON, INC.
Taplie of Organization
I. Shulman ana Sonr
Project Officer Project Manager
W. Hei1tzenrater W. Heitzenrater
J. Banasak, P.E.
Project Leader
R. Gahagan
‘ REMEDIAL INVESTIGATION
TEARM
rHydrogecliogist
B. BGoodnman
CLP Review
M., Hunt
2:1te Sampiing Subcontracters
XK. rregelette AR.D. 1.
General Testing
Site Sarfety Gfficer
. M. Hunt
RAi1r Montitaoring
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Alternatives Evaluation

R. Gahagan
J. Banasak, P.E.
Cost £s3timating
W. Heirtzenrater
J. Banasak, P.E.
Env. Healitn RAssessment
X. gahagar\
J. Banasak., ~.Et.
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S.2.2 Analytical Subcantractor

The analytical subcontractor will be selected from a list of
laboratories that are qualified for performing the required
analyses and are on the NYSDEC list of technically acceptable

laboratories.

S5.2.3 Survey Subcontractor
A licensed surveyor will be subcontracted for performance of

the required surveying on site.

S.2.4 Excavation Contractor
A construction contractor with the required 4@ hour 0OSHA
training will be subcontracted to perform excavation work on the

site.

(i
L

« Printeq on recycled paper
" to help protect the environment



I

5.3 COMMUNITY RELATICNS

i. Shulman & Son, Inc. acknowledges that the 1nformation
contained 1in the RI/FS will become public information upon 1its
submittal to the NYSDEC. If, in the course of complying with the
consent agreement terms and conditions, 1t becomes necessary for
public hearings and meetings to be held regarding the disposition
of what remedial action will be taken to ciean up the site,
representatives of I. Shulman & 3on, Inc., 1i1ncluding A&AFI, wili
participate to the extent required.

o
1
+
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5.0 REMEDIAL INVESTIGATION FPLAN

6.1 INTRODUCTION

The remedial i1nvestigation (RI) plan 1s designed to utilize
ex1sting data and provide sufficirent field data to enable a
baseline risk assessment and feasiDility study to be carried out
that will meet the remedial response objectives.

The remedi1al investigaticn 1s broken down into the following
tasks:

- Identify areas where remedial activities will occur

- So1l excavation

— Establishment of staging areas

- Field investigation

— Sample analysis

— Data evaluation and validation

— Baseline risk assessment

- Refine remedial action goals

At the completion of the eight tasks a draft remedial
investigation report will be prepared and submitted to NYSDEC for
review and comment. An 1nter:im 1nvestigation report will be
submitted upon receipt and evaiuation of analytical reports from
the sampling programs.

6.2 rIELD INVESTIGATION

6.2.1 Preliminary Activities

Prior to any field activities being conducted, the follawing
documents must be prepared and approved:

-~ Site specific health and safety plan

- Quality assurance project plan

Drafts of these documents are included as Appendix A and B,
respectively.

5.2.2 Proposed So0:il Boring and Monitoring Well Installation

Erogram
Drailing of additional test borings and installation of

adcitionais mon:tgring wells are necessary 1n order (o:
- Provide engugh data to make an improved determination
regarding the presence or absence of a continuous clay
layer beneatn the site.

« Printed on recycled paper
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~— Provide data for mapping the configuration cf the water
table aquifer and the deeper glacial outwasn aguifer 1n
the vicinity of the site.

- Determine the magnitude of the effect of the sewer on
shallow ground water flow.

-~ Provide shallow and deep graound water sampling points in
iocations downgradient of wells where contam:inants hnave
Deen detected at contravening leveis.

— Provide sampling points to determine :f downward vertical
migration of contaminants has occurred from the shallaow
aquifer across the clay layer to the outwash aguifer.

To facilitate collection of the reguired infaormation, it is
proposed that nine new monitoring wells be installed in  the
vicinity of the site. The proposed locations for the wells are
shown on Figure 6-1.

6.2.2.1 Rationale for New Monitoring Weils

Monitoring wells MW-2D and MW-3D are 1ntended tao provide
sampling points in the upper outwash aqu:i:fer, thereby enabling an
assessment of downward vertical contaminant migration in those
locations.

Monitoring wells MW-4D, MW-8S, MW-8D and MW-95 provide
downgradient ground water sampling points. Welis MW-4D and MW-8D
will monitor the upper portion of the outwash aguifer, while MW-
85 and MW-9S wi1ll hbe used to monitor the shallow ground water
zone.

Monitoring wells MW-S5, MW~-6S5, and MW~75 wilil be used to
mcnitor the water table in the vicinity of the sewer to geterm:ine
the sewer’s i1mpact on the shallow ground water regime.
Analytical results of grounc water samples collected from these
wells will provide information on ground water guality 1n ithese
areas. Additicnal borehocles and/or monitoring wells may be
necessary in the vicinity of the MW-35, MW-65 and MW-7S locations
depending on the occurrence of the confining clay layer relative

to the depth of the sewer and its assaociated backfiil. Sor
exampile, 1f the clilay layer is present but appears to have been
penetrated during the excavat:on of the trench for the sewer, 1t
may be necessary to 1nstail additionail deeper weilils for an

: . . , . . ; .
assazsment sf water guality wiith deoth, If the clay tayer 1S

absent :1n any of these locations, add:i:ticnal deeper wells may oe

U\
|
[
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required for the water quality—-with-depth determination.
However, if the clay layer 1s encountered at a depth that 15
below the 1influence of any sewer trench excavation activity
{based on sewer invert elevations and drilling information) then
the boreholes will be discontinued at the top of the clay layer.
The AFI Environmental hydrogologist, in conjunction with the on-
site NYSDEC representative, wlll be recsponsible for making the
deci1sion an the need for additional monitoring wells in these
areas.

Information collected during the drilling of the boreholes
for all of the wells will be wused to delineate subsurface
geologic wunits. The presence or absence of a continuous clay
layer beneath the site will thereby be determined.

Additional soil boring/monitoring wells may also be needed
depending an the results of the groundwater analyses.
Identification of contaminants of concern at contravening levels
in the deep or shallow downgradient monitoring wells would
require the 1installation of additional monitoring points to
determine the extent of ground water contamination. In the event
that contravening levels of contaminants are suspected to have
migrated off—-site an addendum to this portion of the work plan
will be submitted to the NYSDEC for review and approval.

Cne additional so:il boring/meonitoring well installation
. will be needed to replace well MW-1S which has been damaged and

w1ll not allow the passage of a bailer 1nto the well for sampling
purpases.

b.2.2.2 Driiling Methods and Monitoring Welil Instaliation

Procedures
The drilling methods and monitoring well installiation
procedures utilized during the last phase of work at the site
will essentially be followed for installation of the proposed

shallow wells (MW-35, MW-65, MW-7S, MW-8S and MW-95). However,
modifications 1in the procedures utilized will De made to aiiow’
for the screening of spl:it—-spoon samples for wvolatile organics
content by nead space analiysis.

~ Printed on recycleg paper
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ARssuming that the clay layer is continuous beneath the site,
the drilling methods and well construction technigques will
requlre modification for i1nstallation of the deep wells. The
modifications will ensure that there is no hydraulic
communication from the upper to the lower aquifer across the cilay
layer via the borehole.

Cniy potable water wiii be wutilaized during driliiing
procedures, and will be obtained from the I. Shulman and 3Sons
water supply.

A 6 3/8-inch 1.D. flight of hollow stem augers will be wused
to driil and split—-spoon sample to the top of the clay layer.
Split-spoon samples will be collected continuously at standard
two (2) foot intervals. The split—-spoon samples will be
collected, described and ciassified by the AFI Environmental
hydrogeologist on-site according to the procedures described 1n
Appendix B. Portions of each split-spoon sample will be tested
for the presence of volatile organics utilizing the methoa 1in
Appendix B. Representative samples from each different unit
penetrated during the drilling process will be submitted to a
soils laboratory for grain size distribution analysis and/or for
a determination of the soil's Atterberg limits, depending on the
physical maxe—up of the soil. Portions of tne samples from each
different un:it penetrated wilil also be subjected to a dry
combustion process to determine the amount of total grganic
matter present 1n the soil.

Predominantly granular, nonconesive S0115 will De subjected
to mechanical si1eving and a sedimentation method to determine the

distribution of the soil particle size ‘" distribution.
Predominantly fine—grainea, cohesive soils will be subjected to
plasticity tests?® to determine their Atterberg limits. The
predominantly fine—grained sco:ils may aiso be subjected to

mechanical tests to determine their grain size distribution.

The determination of the total organic matter content will
be accomplished according to ASTM D~-2974.

After the top of the clay laver nas been confirmed via
spiit—-spoon, a sccket will be augered to receive the six (&) 1ncn

casing. Non—shrink grout wili De pumped into the socket and a
S1n (61 inch steei casing wliili be i1nstailed prior to removail af
the augers. The remaining annuius af the six (H) inen casing

wiii Ihen be grouted. This method wili prevent the Doreinocie froin
collapsing, and will :nsure that the grout faorms a seal with:n
the casing and 1n the annuius between the casing and the borenoie
to secure the pipe and 2ffectively seal thne clay iaver.

Revised Text
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After the grout has hardened for a period of 24 hours, a S5-7/8"
roller cone will be utilized to dri1ll through the grout to the
clay layer. A Shelby—tube sample wi1ll be obtained from the upper
part of the clay layer in the deep borings. Permeability tests
will be performed on the undisturbed samples to determine the
saturated vertical hydraulic conductivity (K,) of the clay layer.
Additional samples of the clay layer may be obtained, depending
on the thickness of the unit, for a laboratory determination of
1on exchange capacity. Continuous split-spoan sampies will be
collected through the remaincer of the clay layer, and 1nto the
underlying outwash aquifer. A four (4) inch diameter casing will
be driven intermittently to the bottom of the borehole, utilizing
a 140 pound hammer, as the hole 1s advanced by the split-spoon
sampler. After the four (4) 1nch casing i1s cleaned out with a
roller bit, the two (2) inch well will be instailed 1nside the
four (4) inch casing, and the casing will be retracted as the
well materials are being emplaced.

If the clay layer is of insufficient thickness to permit
sampling of the unit for determination of the K, via Shelby tube
sampling and the 1on exchange capacity, then the ion exchange
capacity sample will not be colliected. A determination of the K,
for this layer 1s deemed to bDe more 1i1mportant than the
determination of the ion exchange capacity for the unit.

. 6..2.3 Driliitng Egquipment Decontamination Procedures

To prevent the possibiility of any cross—contamination
Jdetween ogoreholes, the drilling rig and all driiling accessories
will be thoroughly decontaminated pbefore arriving on site and
between drilling sites. A pressurized steam cleaner w1ll be
utilized for purposes of decontamination of the r1ig and
accessaorlies. RL11 split-spoon samplers will be decontaminatedg
with either the steam cleaner or by using a detergent, followed by
a tap water rinse, followed by another rinse using a pesticide
grade methanol or hexane, anc finally three rinses of de-10nized
water.

B.2. 2.4 Monitoring Weil Constructiaon

Upon completion of the drilliing at each locat:i:cn, each af
the above referenced bDoreholes will be converted to a groundc
water monitoring weli to enable sampiing ofF ground water anrnd T3
permit measurement of ground water elevations at that location.

It is anticipated that each monitoring well will nave tine
following characteristics. Figures b—-2 and 6-3 1llustrate tne
typicai monltorlng'well construction for a snalliow ang deep well,
respectiveiy.
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- Ten foot well screens will be utilized in shallow wells
to provide a sufficient volume for sampling. Based on
grain s1ze distrubution analysis performed on so1l
samples collected from the screened interval in shaliow
wells MW-15, MW-35 and MW-45, ©.006 inch slots will be
used for the shallow wells. Screens with @.@81 inch slots
wiil be used for the deep wells.

- Two-i1nch I.D. black steel riser pipe will extend rom
the screened interval to the top of the well.

- Select sand (si1ze 1O ROK for shallow wells and size 20
ROK for the deep wells) will be packed in the annular
space between the well and the borehole to approximately
two feet above the taop of the screened interval.

- For the shallow wells, a bentonite seal at least two feet
in thickness will be placed above each sand pack. Iin the
deep borehole annulus, which penetrates the confining
clay laver, the bentonite slurry seal will extend two (2)
feet above the top of the sand pack.

- Portland cement/bentonite grout (3 to S pounds of
bentonite ' per 94—-pound bag of cement plus approximately
6.9 gallons of potable water, depending on field

consistency) will be used to fill the rema:ning annulus
to land surface, The cnsite Geoiogist will record the
guantities of water and bentonite entering the graout
mixture in the field log.

- A four—1nch I.D. prctective steel guard pipe with a
lockable cap wi1ll be lowered over the well casing and
cemented i1nto place. The concrete collar will be sloped
away from the well toward the land surface.

As each well installation is caompleted, the well will be
developed by bairiing wuntzil: 1.0 alli driiling cuttings are
removed; 2.) any drilling fluids that were added are removed;
and, 3.) 1f possibie, to a turbidity level of less than S@ NTU.
However, development of weils to 5@ NTU may not be possibDle 1 F
the wells are screeaned in & formation that 15 comprised of
precominantiy very ine—grained unconsoliidated solls. The
dec:sion ta terminate development wili be by m@mutual agreement
nvironmental and the NYSDz(U reoresentative.

Detween 51

M oy A )
coraeds

Meazsurement g wlll oe taken

]

intermittent

tw ana

1y during develaopment and purging. Provisions have
been wmade fo

e

t

r containeri1zing ail purge water 1in DCT drums.

However, due to the suspected groundwater contamination at the

si1te, dedicated bailiers wili be utilized for development/purging
to eliminats the possiSility of Cross—-contamination.

written procedures for the field caiibration of the

> turbidity meter have Zeen adgec to tne QAPE.
The declsiaon figw chart shown an Figure 5-4 will De used tao
determine what steps snould be taken during well development.
The NYSDEC on-site representative w~111 have significant 1nput

-
]

1into all well
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FIGURE 6-4

DECISION FLOW CHART:
WELL INSTALLATION AND DEVELOPMENT
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cevelopment procedures. Should the newiy 1nstalied welils fail to
meet proper 1nstallation guicelines, tine NYS5DEC can request tne
installation of replacement weils. in acgdition, AF1 wiil maxe

everv effort to redevelop the existing weils to the 3@ NTU target

ievel. However, based on available grain si1ze gistribution
analyses, ana kKnowleage of the siot s1zes used for welil
construction (@.31 1ncni, the 38 NIy ievel may not De attainabie.
in this case, the gdevelocment process Wwlll be thoroughly

documented ana forwardeo to tne NYSDEC.

6.2.2.5 Disposition of Drill Cuttings and Deveiopment/Purage
Wwater
In accordance witn the proposed NYSDEC Technical and
Aaministrative Guidance Memorandum on the disposal of drill
cuttings (Appendix ), all drill cuttings will be disposed of
within 2@ feet of their respective borehoies. Ali development
and purge water will also be disposed of near the wells.

6.2.2.6 Water Level Measurements

Subsequent to weil development, water levels i1n tne snallow
anc deep wells will be measured and recorded on a montnly basis
for a period of at least six montns. Tnese data wlil be useag to
mao the configuration of the water table ang the potentiometric
‘ surface of tne deeper aquifer.

b.2.2.7 well Surveving
The lana surface and the top of the well casing elievations

for each well will be surveyed by a licensed surveyor. Alil
surveyed elevations will be tied to a USGS agatum. ine weils willi
De surveyed to enable correlation of water levels and subsurface
units. ‘

b.2.2.8 Fermeability Tests

raiiing—- or rising—-neac permeablilty tests (siug tests) will
De performed at eacn monitoring weli to perm:t caicuiation of tne
saturatec norizontal hydraulic conguct:ivity of the soils 1in the

[& Printed on recycled paper
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vicinity of tne screened 1nterval. The procedure for this tyoe
of test 1s provided the QAPP (Appendix B).

6.2.3 GSewer Laine Investigation

Iin the 1984 site 1nvestigation, sediment taken from the
grating above DI No. 1 contained high levels of PCBs and selected
VvCCs. For tnis reason, it was deemed necessary o ConGuct
further 1nvestigation activities into tne 1mpact of the sewer
line and off-site migration of contaminants.

6.2.3.1 Manhole and Storm Drain Inlet Inspectian

Starting with manhole &7 and working north, each of the six
manholes (27-23) and the three surface water drainage inlets will
be opened and 1nspected. ihe following physical information will
be collected:

- Location ¢of manhole.

- Size and description of sewer and any cCross connections.

— Depth from the top of the manhole or surface drain to the

bottom of the sewer.
- Estimated amount of sediment present 1n the bottom.
— Note the presence of 01l or other unusual conditions.

6.2.3.2 Dve Testing Surface Water Drainage Iiniets

Beginning witn DI No. 3, followed by DI No. 2 anra DI Na. 1,
each drainage 1inlet will be dye tested and tracked downstream
tnrough each manhoie unti1l 1t reaches manholie 27.

The arrival time of the dye as 1t reaches each mannhocie will
be recorded. This process wlll be repeated for the 6 and 8 1inch

sanitary sewer lines 1if the source can be located.

GeCo 3= 3 infiltration Survalr(Opilonal)

R comparison of the sewer line bottom elevations with thne
elevation of water table {during a seasonally wet and a
seasonally dry period) wi1il be made across the site. If 1t 1s

Tound that the sewer line elevation 15 partiaily or completely

g
|
—
M
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below ground water, an i1nfiltration survey will be conducted by
running a sewer line teievision camera through the sewer line to
ident:fy 1f ground water 1s i1nfiltrating the sewer line. ir 1t
is found that the sewer line elevation is not below the ground
water elevations, no infiltration survey wi1il be pertTormed.

6.2.4 Environmentai Sampling

Based on the response objectives defined 1n Section |, the
foliowing media have been i1dentified as regulring sampliing and
analysis 1n order to meet the data regulirements.

- Ground water

- So1l

- Surface water runoff

- Sewer line sediments

- Air

The following sections describe i1n general the sampling programs
that will be conducted. Specific sampling procedures can De
found 1n the QAPP (Appendix B).
)

6.2. 4.1 Groundg Water Sampiing

A total of fourteen groundwater samples wi1ll be coiiected,
one from each newly 1nstalied and existing well. zach well
be purged of 4 to |3 well volumes (or to dryness) oy hang bail:ing
ana the samples will be obta:ined, aiso by bailers. Dedicated FUC
bairiers w1il be used at eacn well. Quaiility comtroi sampies for
the ground water samples will inciude 1 tr1o Dlank/agay (VGCs
oniy), 1 field duplicate, ! matrix spike samplie, anc 1 matrix
splke duplicate. The list of parameters wi1ll be the TCL 1l1st
established by NYSDEC along with hexavaient chromium. Analysis
of ground water samples wiil De 1n accordance witn CLP protocoils.
Based on the results of the first round of sampling, a second
round of ground water samples may be obtained at the wells.

& Printed on recycled paper
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Analytical parameters to be analyzed 1n the second sampling event
will Dbe based on tne results of tne 1nitial sampling. An
analytical parameter 115t will be submitted to the NYSDEC for
approval prior to performing any second-round sampling, shouid
this sampiing event be necessary. Section 2 of the QAPP provides
detaiiea information regarding sampling and anailysis
regulirements.

5.2.4.2 Phase 1 = Revised Sui1l Sampling
The si1te will be dividea i1nto five sections as presented in
Figure 6-3. Section 1, located to the north of the Office

Building, 1s about 4.43 acres in size and contains Crushner No. 1.
Section 2, located north of Section |, is about 4.9 acres in
s1ze and contains Crusher No. 2 and Building No. 3. Section 3,
iocated to the east of Sections | and 2, 1s about .72 acres in
size. Section 4 1s located to the north of Section 3 and 1s
about 1.60 acres in size. Section S 1s located to the north of
Section 4 and is about 3.06 acres 1n size.

Sections 1,'2 and 4 have snown the presence ot PCBs during
previous sampling. No previous contamination nas been documented
1in Sections 3 and S. Therefore, different methods wi1ll be
utilized to identi1fy the remedial actiocn aiternatives. in
Sections 1, 2 and 4 contaminated so01lis will be excavated anc
samples wi1ill be coliected from so1l piiles. in Section 3 anag 3 no

furtner samples wlll be tawen.

RAreas With Documented So1i Contamination

Results from previocus sampling have 1ndicated tne presence
af PC3-contaminateg so:l 1n Sect:ions i, & and 4. The purpose of
the proposed soil sampling strategy 1n these sections 15 to use
previous anaiytical results ang field screening results for PCBs
To segregate contaminatea soi1ls into staging areas. Staging
areas wlli be segregated acceorging to previcusiy documentec
ievels for PC3s.

Kepresentative ComMposlte sampies wiii then be coilected fron

EXo RN c:iles estanbiisred i1n each staging darea. Future analyticai
gata wi1lll De evaiuateag in conjunction witn Tne ex1sting
ana.lytical data to determine the most cost efrective and

acceptapie remed:ial action for the soilil 1n eacn staging area.
Tapblie ©H-1 1dentifies anticipated costs associated with proposed
disposal alternat:ives. {This table :1s presenced for comparissn
Surposes oniy, actual Costs @may varyi.

b-i4

Printed an recvcled paper
10 Neip protect the environment



LEGEND
[Jarea ofF secTioN 1
[Aar€Ea oF secTioN 2

[ZJAREA OF SECTION 4

@ |
FIGURE 6—5 g

'SECTION 4 /

'''''

.............

SITE INVESTIGATION | REMEDIATION ACTIVITY i reee

PROPOSED AREAS OF ! APRIL 28,
. ]




TABLE 6 -1

Cest cstigates for Remedial Aotion Aiternatives

Reaedial Rlternatives

Section 1 (c.96 zcresi
Approxisately = 7,174,838 Tons ¢

Section 2 (4.92 acres)
Rpgroxisately = 11,986.4 Tons

Section 4 {{.6@ acres)
Agproximately = 3,872 Ton

Asphalt $133,290 $221, 400 $72, 000

Landfilling at Secured

Sanitary Landfiil $430, 444 $714, 384 $23¢2, 3¢
Hauling $179,3% $97,660 $96, 600

Landfilling at Treatsent

Storage and Disposal

Facility (TSDF) 12,186,433 $3,493,957 $1,136,819
Hauling $187,89¢ $311,834 $161, 489

Incineration at Treatusent

Storage and Disposal

Facility (T3DF) $14, 546, 150 $23, €1, 02 $7, 744, 00

$250, <57 $¢76, 571

Hauling

$31c, 835

kesediation on Site

Treatability Stuay
Needed

+ Estisations based on soil resovai
to a desth of ore foot cver entire

area of section.

®
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In the revised AFI Environmental February 1989 work plan, 1t was
proposed that 16 so0il samplies be collected from each 200xE88 foot
grid area. Soil samples were to be obtained from test pits. it
is now proposed that staging areas for segregating contaminated
so1ls be established. So:1l will be excavated i1n 6 1nch intervals
and segregated according to levels of contamination found 1in
previous test pitting investigations and field screening. The
following staging areas will be established i1n each section.

PCB Concentrat:ions
Staging Area A > 5@ ppnm
Staging Area B 18 - 50 ppm
( 12 ppm to remain 1n place

After segregation representative camposite soil samples will Dbe
assembled from each sol1l pile and the newly exposed soil surface.
Equal amounts of soil will be collected from randomly selected

sample locatiaons and depths as the soil piles are being
established. After samplie collection so1l will be 1loaded 1nto
roll~off containers for storage awaiting analytical results from
testing. Excavation wiil be discontinued when forty roli-offs

have been filled and staged; operations will resume after proper
disposal of the soi1i1 i1n tne roii-offs 1s completed.

The shaded areas on Figure 5-5 depict the area where excavation
will take place. Samples coiiected from staging area A 1n  each
section will be submitted for analysis to characterize tne waste
for disposal at a permitted hazardous waste treatment, storage
and disposal facility. Samples collected from staging area B 1n
each sectian will be submitted for analysis to characterize the
waste for disposal at a permitted secure sanitary landfiil.
After proper disposal of the soil frem each staging area the
process (excavating, segregating, staging and sampling) will be
repeated until the gesireac target levei of 1@ ppm PCBs 1s reached
for each section. Soii leveis of PCBs will be compared to the
current PCB spiil clieanup standards as given in 4@ CFR 761
subpart G (PC3 spi1ll cieanup policy). In order to meet these
stangards 1t 1s antlcipated that excavations will be reguired o
continue ta depins 0f 16—-24" in esach sectign. mfter excavat:ion
to the required cepth 1s completed grid samples will oe coliliectead
from each section to verify cleanup standards. This will be done
1N accordance with the EgFA recommended sampling scheme as
presented in "Field Manual for Grid Sampiing of PCB Spi1li Sites

= mane

to Verify (Clieanup,” as shown 1n section 2-5 of the CGARPF.
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Sections 1,2, 4
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Areas With No Documented Soil Caonctamination

Previous limited sampiing faiied to demonstrated any
contamination in Sections 3 and S. No further sampling will be
conducted and no action will be taken to remediate these areas.

¢}
|

o

N¢)
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6.2.4.3 Data Interpretation and Phase 2 Soil Sampling

Sectiaons 1, 2., 4

Once the so01l analysis has bDeen completed and tne analytical
data are available, the data will be compared with historical
data for these areas of the site to determine consistency. If
the nistorical data can be correiated with tne newly obtained
data, all ava:lable data will be used to seiect remedial actiaon
alternatives or combinations of aiternatives for each section. A
second round of sampling may be reguired if the results from
first round sampling i1ndicate contamination from any chemical
waste restricted from land disooasal. A second round sampling
plan and parameter list would be forwarded to the NYSDEC for
approval prior to sample collection. Those soils found to De
restricted from land disposal by second round sampling wiil
either be i1ncinerated or treated on site.

~ Printed on recycled paper
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b.2. 4.4 Additional Soil Sampling During txcavation

Soil samples will be collected during the excavation process
and submitted to a soils laboratory for a determination of the
soi1l porosity. The soil sampies will be collected by digging a
few 1nches 1nto the sides or bottom of the excavation te obtain
as undisturbed a sample as possible. The so1l samples will be
coilacted in areas where PCB contamination has been documented in
the past, e.g. near monitoring well MW-35, near Crusher #1 and 1in
the Section | area near former test pits. it 1s estimated ¢that
four so1il samples wi1lil be collected for submission, however,
additional samples may be submitted depending on the wvariability
of the materials encountered 1n the excavation.

The results of the porosity tests wili be used to estimate
the effective porosity of the soil and, ultimately, wi1ll be used
to estimate the potentiali for PCB amigration through the
unsaturated zone to the water table wnen coupled with additional
data such as the estimated total organlc'carbon content, The Army
Corps of Engineer test EM1110-2-1986, which 1is available 1n

& Printed on recycled paper
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Appendgix 2 of the Engineer Manuai, will be followed to arrive at
the porosity as well as other closely associated parameters.

6.2.4.5 Surface Water Sampling

Surface water runoff from the site 1s collected by three
storm drains known as DI No. 1, DI No. 2 and DI No. 3 (Figure 6-
1. The runofrf water may be a potential source of contamination
to the sanitary sewer Decause of caoming in contact with metal
scrap on site and by picking up s0il as 1t travels to one of the
drainage inlets. In order to determine if the surface water
runoff from the site is contaminated, the following sampling
program will be 1mplemented.

A composite sample will be colilected from each of the three
drainage inlets during a maj)or precipitation event .while the
field investigation activities are being conducted. A major
precipitation event is defined as one that will result in  the
continual flow of water to the drainage 1nlets fgr a minimum aof
cne hHhour. The composite sample for each drainage 1niet will be
collected by taking a series of four grap samples, one every 13
minutes for an nour. Sampling should begin as soon as the water
reaches the drainage i1nlet, 1f possible. {See Appendix B for

sampling procedures). Surface water runoff samples willil be
analyzed for the TCL list of parameters using CLP protocol. The
following Qquality controli samples will be collected: 1 trip

blank (V0Cs only), 1 duplicate and one fiela blank sambple.

if the analytical test results 1ndicate the presence of
significant levels of contaminants, a second raound of samples may
be proposed.

6.2.4.6 Sewer Sediment Sampi:ing

The sewer sediment sampling will be carried out 1n  two
phases. The first phase will be to contact the operators of the
POTW and determine 1f they have had a history of PCBs in the
Dlant’s sewage siludge. The next step will be to acquire maps of
the sewer line between the Shulman site and the PGTW. The
drawings will be reviewed to locate areas where sediment siudge
may accumuiate. Once these areas have Deen 1dentified. ~hase &

-~

will o2e perforamed. Prhase 2 cons:ists of going on-site anc
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coliecting sediment that may be present at each of the on-site
drainage inlets. The next step 1s to go off-site and physically
locate those areas suspected of having built up an accumulation
of seaiment sludge.

Off-site sediment sampling wilil only take place where 1t 1s
pnysically possible to collect the samples from the surface. Na
AFFI Environmental personnel will be alliowed to enter the sewer
system to collect samples.

Each drain i1iniet and sewer line location will be 1nspected
for tne presence or absence of sediment ant, if found, a grab
sample will be collected with either an Eckman dredge, Ponar
dredge or other sediment sampling device. The number of samples
will vary from a minimum of 3 to possibly 1@.

Each sample will be analyzed for the TCL list of parameters
using CLP protocol. Based on the analytical test results, a
second round of sampling and analysis may be proposed 17
significant levels of contaminants potentially originating at the
Shulman site are found.

6.2.4.7 Airr'Monitoring and Sampiing
Concern has been raised regarding the potential for PCB
contaminated dusts being released from the site via wind-borne

fugitive dust. There has also been concern regarding PCBs
‘ volatizing from the site. In response to these concerns an air
monitoring program for PCBs will be conducted. In order to

provide the necessary detection limit NYSDPOH air sampling method
311-1 will be utailized. This method utilizes a modified high
volume sampler with glas fiber filter and solid absorbent. PCBs
are recovered from tne samples Dy soxhlet extraction with hexane.
Sampling would be conducted concurrently at 3 or 4 locations at
tne si1te perimeter during normal conditions and then during test
pit excavations. Monitoring would be performed at both upwind
and downwind locations. RA1r samples wi1ill be monitored for total
PCB’ s. Individual PC3 argclors wili be i1dentified and quantified
where found.

Fugitive dusts will be minimized during excavation ancg
remediation activities Dy i1mplementing dust suppression measures.

‘ Revised Text

AFI Revision #2 4/24/90
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6.2.4.8 Q(4il Pit Samples

Previous investigations have shown detectable levels of
PCB’s in o0il samples from the o0il pit behind building Number 3.
Two sediment samples will be obtained from this pit and submitted
to the laboratory for analysis for PCB’s and o0il and grease. 0One
sample of the 0il will also be analyzed for PCB’s. Individual
PCB arochlors will be identified and quantified where found.

6.2.5 Sample Analysis And Validation

6.2.35.1 Sample Analysis

Chemical testing of samples taken from the Shulman site will
be described below and in Section 2 of the QAPP. The laboratory,
which will be on the NYSDEC's 1list of Technically Acceptable
Laboratories, will analyze for the CLP organic and 1inorganic
analyses found in the New York State Contract Laboratory Program
protocol (NYSDEC CLP, November 1987, "Volume I, Exhibit C,
Sections I and Ii). The laboratory will follow the analytical
methodologies found in the NYSDEC CLP, Volume I Exhibit D, Parts
I through V. This testing will include the contaminants on the
TCL 1list and all GC/MS peaks greater than 1@ percent of the
nearest calibrating standard. The TCL parameter list and the
required quantitation limits are shown in Section 2 of the QRPP
faoar this project. Testing of any samples from second sampling
events, if necessary, will be for selected parameters of concern

identified as a result of the first sampling event. ARll soil
samples will be analyzed for PCBs, ignitability, corrosivity,
reactivity, EP Toxicity, aromatics, halogenated organics,
nitrogenated organics, and low molecular weight organics.

Methods of organic analysis will conform with the NYSDEC.
“Approved Analytical Procedures For Determining The Content Of
Constituents Banned From Landburial", dated January 1985. 011
pit sediments will be analyzed for total PCBs and o1l and grease.
Analytical medthodologies and detection limits are provided 1in
Secticn 2 of the QAPP. The laboratory selected for non-CLP
testing will be on the NYSDEC's 1list of Technically Acceptable
Laborataories for the scans involved. The laboratory will be
requirad to fill out the NYSDEC analytical summary forms.
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6.2.3.2 Data Validation of Analytical Data

Data validation 1s a process by which analytical data are
compared against criteria that have been established as being
technically and 1legally acceptable. There are two areas that
must be evaluated in order for the analytical test results to be
considered wvalid. The first 1s validation that the sampling
protocols were properly adhered to and the second 1s a review of
the laboratories data package for the sample resuits to confira
the results are within the acceptable limits of the DQOs. Ar I
Environmental will contract an individual who 25 i1ndependent of
the anaivtical laboratory and consistent withn the NYSDEC
qualifications and guidelines for a data validator. - The data
validation review documentation, along with conclusions, will be
included in the RI report.

Field Data Validation

The validation of field data will take 1into account the
veri1fication that the following areas have been carried out
1N accordance with the QAPP standard operating procedures:

- review of field notes to see that proper field
information was collected (1.e. times of sample
collection, field i1nstrumentation calibration checks)

— conduct audits of sampling personnel

- review trip and field blank samples to see 1f sample
contamination has occurred

- compare gduplicate sample results

if, after a review of the gata, the results are satisfactory

the field sampling procedures will De considered acceptable

for use.

Laboratory Validation

Validation of laboratory data 1s an exhaustive process when
utilizing CLP methods. in this case the validation of laboratory
data 1s a two—-stage process. The laboratory 1i1s the first to
valiaate its own data in accordance with 1ts state approved
quality assurance pilan.

AFI Revision #2 4/24/%Q
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Once the laboratory certifies the results, AFI &nvironmental
personnel will review the data packages 1n accordance wltn
the following guideiines: "Functional Guidelines for
Evaluating Organic Analyses"”, TDD No. HQ-8410-21, USEPRA
1985 and "tEvaluation of Metals Data for the Hazardous Waste
Site Program”, S0P No. HW-2, USEPAR 19835. Data Validation
will be performed for 1@@% aof the samples anaiyzed for
the complete TCL and consistent with the 1987 NYSDEC CLP
regquirements. For those sample resuits that are not
performed under CLP protocois the folilowing areas will
be screened:

- Method of sample preparation

- Method for sample clean-up (1f used) )
- Calibration data (inltiai andg continuing)
- Matrix spike/Matrix spike duplicate

- ‘Definition of surrogates

- Recgvery of surrogates

- Instrument blank :

- Method blank

- Retention time windows

- Raw data (chromatograms and 1ntegration files)
- QCorrective action taken

This level of evaluation wi1ll ensure the analyticali data 15
correct and an accurate representation of the site conagitions.

6.2.6 Data Evaluation

Once the data have been validated as to their accuracy and
precision, the data must be reduced and tabulatec 1nto a
manageable format. The next step will be to evaluate the data to
determine if they are sufficient to allow the remedial response
objectives to bDe met by i1ncorporating the data inte one of the
following activities.

~ DBround water quality assessment

- Modeling of <the fate of contaminants or contaminant
transport In 5011 and/or ground water.

- Igentification of potentiai wastewater treatment
technologles capable of successfully tTreating “nown
contaminants.

~- Identification of additional air monitoring.

~ Incorporation of data into a geostat:istical analysis to
define the nori1zantal and vertical extent of
contamination 11 solli.

~ Determining what r1sKS are associated wiltnh the site
contaminant concentration levels 1n ©h Daseline risk
assessment.

RFI Revision #2 4/24/90
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Once these activities are compieted the results will either
1ident1fy data gaps which will require further investigative work
to DbDe performed or conclude that the data are sufficient to
achieve the remed:ial response and data gqual:ity abjectives.

6.3 DBASELINE RISK ASSESSMENT

6.3.1 Purpose and Objectives of Risk Assessmenc
The purpose of the risk assessment 1s to provide an
evaluation of the potential threat to human health and the
environment 1n the absence of any remedial action and 1s intended
to provide sufficient justification as to whether or not remedial
actions need to be performed.
The objectives of the baseline risk assessment are to
characterize the following:
- Taoxicity and gquantity of hazardous substances present in
the respective media
- Identify environmental fate and transport mechanisms of
contaminants
- Identify potential expasure pathways
- Identify potential exposure pathways
- Ident1fy potential human and or environmental receptors
- Determine lirelihood of 1impact or threat occurring
- Define acceptablie levels of risk

The following 1s a brief overv:i:ew of eacn camponent:

Contaminant Characterizat:on

This component 15 concerned witih the develogcment of the
analytical data to define the nature and concentration of
site contaminants 1N the various environmentai media (so11i,
surface water, ground water). The development of these data
(e.Qg., contaminant content of the soi1l and ground water,
contaminant migration) will be completed as described above.
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iHazarg Igentification

This component deais with the review of the KkKnown site
contaminants and the adverse heaith and environmentail
effects that result from both chronic and/or acute exposure.
During this step, a review 15 conducted or water quality
criteraa, human heaith and toxicoloty data and similar
information from a variety of SQurces. Cnly publishec
(peer—-reviewed’) data are utilized.

Exposure Assessment

The third component of the risk assessment 1s an evaluation
of what exposures are occurring or could be anticipated to
occur under existing and realistic future conditions.
consideration 1s given to identification.of pnhysical and
bioiogical modes of contaminant migration, 1identification of
expaosure methods (e. Q. direct  contact, ingestaion,
inhalation), 1identification of target population and target
receptors, and evaluation of target-receptor probability and
frequency of exposure.

Risk Evaluation

The final caomponent i1nvolves an evaluation of the hnhazards
identified when coupied with the exposure potent:i:als. Also
factored in 1s otner relevant 1nformation (e.g. seasonai
effects on potential exposures).

REFINEMENT OF REMEDIAL ACTIGON OBJECTIVE

During the process of preparing the Remediai investigation

Report the limitation of the data collected will De assessed to

see

1f additional work 1s required to adequatei:y adaress the

remedial action objectives. If the data are sufficient, thnan the
remedial action objectives will be reviewed to see 1f changes are
regulred based on thne new data and their 1nterpretation.
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Examples of changes would be in the form of better defining
the extent of contamination, elimination of particular
preliminary remedial actions because site conditions are not
conclusive to a particular technology, eliminating particular
exposure pathways or identifying clean—~up levels which would
provide adequate protection to human health and the environment,

ut are nigher than State or Federal stancards. Cnce these
refinements are made tney can be incorporated into the
feasibility study plan and report.

-29
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7.0 CONCEPTUARL FEASIBILITY STUDY PLAN

7.1 TECHNICAL ARPPROACH

The primary ob)ective of the feasibility study nolan (FSP) 1s
to present a methodology to develiop aiternatives that Wil
acnieve the remedial response objectives established for the
site.

As part of this work plan, remedial action alternatives were
developed based on the available data i1in order for the RI portion
of the work plan to be interactive with the FS portion.

The feasibility study will be performed in three tasks:

- development of alternatives

- screening of alternatives

- conducting detailed analysis of the remaining

alternatives.

DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

Rlternatives for remediat:ion will be developed by assembling
combinations of technologies for each 1dentified contaminated
media tnat singularly or 1n combination will address the extent
of contamination on a site—-wide Dasis.

. The development of the alternatives will encompass the

foliowling process:

- Deveiop general response actions for each mec:ia Dby
defining: containment, treatment, remowval, collection
and disposal actions that singularly or 1N combination
w1ll achieve the remed:ial response objectives

- Identify wvolumes and/cr areas of media to which general
response actions might be applied.

- Identify and screen technologies applicable to each
general response action and begin eiimination of <those
technclogies that carnot technicaliy be 1mplemented at
the site.

- {dent1fy and evaliuate technclogy process aptions to
select a representative process fo~ 2acn technology.

- HAssemole tne seiectec representative tecnnoicgies 1
alternatives.

~4
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The results of this process will vyield a group of
alternatives that conceptually would be able to achieve the
remedial actioen objectives.

Upon completion of the draft RI report, the remedial act:ion
objectives will be reevaluated and updated as requiredg to reflect
new data obtained 1n the field investigation activities and
baseline risk assassment.

7.3 SCREENING CF REMEDIAL ALTERNATIVES

The screening of remedial alternatives will be conducted 1n
three steps. tep one consists of refining the alternatives by
guantifying areas and volumes of the media of 1interest, along
with the size and capacities of process options that make up each
alternative on a general basis as to 1ts effectiveness,
implementabiiity and cost. Step 3 is to decide, based on general
evaluation, which alternative(s) should be retained for detailed
analysais. The objective of screening the alternatives is to
eliminate those alternatives which:

- Cannot acdcomplish the remedial action objectives on the

basis of effect:veness.

- Cannot be reasonably i1mplemented.

- Are cost prohibitive (cther technologies can achieve the

same results at itess cost).

Azt a @inimum, five remed:al act:ion aiternatives will be
retained for detaiied analysis. The remedial action alternatives
fall i1nto the following categories as specified 1n 49 CFR 389.58.

-~ No action.

- ARAlternatives for treatment or disposai at an off-site

facility. '

- Alternatives which achieve ARARs.

- Alternatives which exceed ARRARs.
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- Alternatives that do not attain ARARs, but will reduce
the likelihood of present ar future threat from hazardous
substances and tnat provide significant protection to the
public health and welfare and the environment.

7.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

The detailled analysis of alternatives incluGes tne analysis
and presentation of relevant information needed tc allow decision
makers to select a site remedy. During the detaiied anaiysis,
each alternative will be assessed against nine criteria:

- Short-term effectiveness

— Long-term effectiveness

- Reduction of toxicity, mobility and volume

— Implementability o

— Cost

— Compliance witn ARARS

- (QOverall protection of human health and the environment

— GState acceptance

— Community acceptance

The results of this nine-criteria assessment will ailow for
a comparative analysis toc bDe made and key traeoffs 1gentified
among the alternatives. Once the analysis 1s completed, the
results (the selected remedial alternative) will be able to
address the following CERCLA requirements:
- Be protective of human heaitn anc environment
- Attain ARARS
- Be cost-effective
- Use permanent solutions and alternative treatment
technolog:ies or resgurce recavery tecnnoiogies to the
maximum extent possible. :
— Satisfy the preference for treatment that reduces
toxicity, mobDility and volume as a principal element.
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7.4.1 Alternative Definition

if any treatability study data and/or additional field
investigation data are generated after thne draft RI repori 1is
prepared, the alternative(s) left from the screening process will
need to be more fully refined prior to performing the detaied
analysis.

7.4.2 Nine Point Criteria RAnalysas
The following are specific i1tems that will be evaluatea in
each of the criteria:

7.4.2.1 Short-term £ffectiveness

Under this criterion, the alternatives will be evaluated
with respect to their effectiveness 1i1n pratecting human health
and the environment during the construction and implementation
phase until the response objectives are met. Rreas of concern
that will be addressed for each alternative i1nclude protection of
workers (both Shulman and c¢lean-up contractors) and the
surrounding community, potent:i:al adverse environmental 1mpacts,
and the time required to achieve response objectives.

7.4.2.2 Long-Term Effectiveness and Permanence

The components of this criterion will evaluate the magnituce
ef risk remaining after the response objectives:  have Dbeen
achieved, and the adequacy of controls to contain contaminants
and ensure tne system 1s sufficient to maintain destigned
protection ievels. An example of this might De, "How effective
would a site cap be 1f the scrapyard operations were contilinued on

top of that cap?"

7.4.2.3 Reductian af Toxicity, Mob:ility and Voluame

CERCLA 1legislation’ provides "a statutory preference to
seiecting remedial actions which employ treatment technologies
that permanently reduce toxicity, mobility or valume of hazardous
sugstances as the1lr principal eiement. The evaluation will facus
on the following factors:

- Treatment processes and the materials they treat.
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- The amount of hazardous materials destroyed or treated
and how principal threats will be addressed.

— Degree of expected reduction 1n toxicity mobility or
volume.

- Irreversibility of the process.

- Type and quantity of residual material remaining after
treatment.

J.4.2.4 Impiementability

this criterion will Dbe assessed based on technical
feasibilaity, administrative feasibiiity, and availability of
services and materials required for 1mplementation of each
alternative. The technical feasibility analysis will consist of
an. evaluation of the difficulty and wunknowns associated with
construction and operation of each technology (the ability to
meet specified process efficiencies or performance goals), the
ease of undertaking additional remedial action and the ability of
monitor the effectiveness of a remedy. Administrative
feasibility will consist of an evaluation of the ability and time
reguired to obtaih approvals and permits for the remedial action.
Rvailability of services and materials 1ncludes availability of
materials of construction, necessary eguipment and speclalists,
timing of ava:ilability ancd abil:ity to porocure the necessary
materials and services.

7.4.2.5 Cost
Disposal and lransportat:ion LCosts
The costs associated with each remedial action alternative
are listed in Table 6-1. Actuali remediation costs wilil be some
combination of those listed. ror example, some of the
contaminated soi1l excavated 1n section 1 {see F1ig. 5-3) may
regquire incineration; the remainder may be alilowed to go into a
sanitary landf1ill. Cost estimations are Dased on vendor
guotations Aprii, 199@, actual cost may vary. Costs identified
are fer disposal and transportaticn only. These costs shoula Dbe
used Tor relative cost comparison purpcses only.

Rgc:ti0nal <Cost criterion will be evaiuated i1n four areas:
- Capital Losts - construct:i:on, equipment, lana-
develiopment, indirect costs (e.e. engineering
fees, permitting and contingency allowance).

- Annual Jdperation and Maintenance Zosts - labor,
power, administrative coniingency.

-  Present Worth fAnalysis - aoply a discount rate of 3
percent for the ant.cipated iength of the remediation not

tT0 exceed 32 years.
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- Sensitivity Apalysis - i1dentify areas aof uncertainty
(1. e. effective life, duration of cleanup, sizing of
treatment system, etc.) and evaluate how they would
impact the total cost of the alternatiwves.

7.4.2.6 Compliance with ARARS

This criterion will be wused to determine now each
alternative complies with applicablie or relevant and appropriate
State and Federal requirements as defined in CERCLA Section 121i.
The three categories of RRARs to oe evaluated i1nciude chemical,
location and action—-specifaic. The detailed analiysis wiil
summarize which requirements are applicable or relavant to each
alternative.

7.4.2.7 Overall Protection of Human Health and the
Environment '

The overall assessment of the gegree of protection provided
w1ll be based on a composite of factors assessed under the other
criteria, especially, long-ternm effectiveness, snort-term
effectiveness and compliance with RARARSs. The primary focus of
this analysis will be the extent to which leachate generation ang
migration is controlled by the various alternatives.

7.4.2.8 GState Acceptance

This criterion 135 applicable to State—iead sites anc
evaiuates how the alternatives address the formal technical ang
administrative comments and concerns NYSDEC may have ralsed
during tnhe review of tne draft RI regort or the interim report
describing the alternatives screening.

7e4.2.9 Community Rcceptance.
This analysis will address public comments received by the
NYSDEC or other agencies during preparation of RI/FS documents.
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7.4.3 Comparative Analyses of Alternatives

Once each of the alternatives nave been individually
assessed against the nine criteria, a comparative analysis will
De conducted to evaluate the relative performance of each
alternative in relation to each specific evaluation criterion.
The purpose of the comparative analysis 1s to identify the
advantages ana disadvantages relative to one another and will bDe

presented 1IN a narrative format that describDes the above
analysis. Things which will be considered would include
variations in the key uncertainties and how 1t impacts the
alternative’s performance. Whnenever possibie, quantative

information that was used to assess the alternatives and will be
included in these discusslons.

~J
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8.8 PROJECT SCHEDULE AND DELIVERABLES

8.1 PROJECT SCHEDULE

Figure 8-1 depicts the proposed project schedule and seiected

project milestones. it 1s anticipated that 1t will taxe
appraoximately 12 months to successfully compiete the RI/FS
report.

8.2.1 Interim Investigation Report

Following the receipt and evaluation of all site sampling
and analysis data, an interim report containing th:is data will be
submitted to the NYSDEC.

8.2.2 Draft Remedial Investigation Repart

A draft Remedial Investigation report will be prepared and
submitted to the NYSDEC for review and comment. Included in this
report will be the following:

— Discussion of field investigation activities

- Presentation of analytical tests for all media tested

- GA/GC evaluation of analytical data

— Description of the extent of contamination

- DBaseline risk assessment results (i.e. 1dentified

‘ receptors, risks associated witn the site and ARARS)
- Identification of any further data requirements

-

8.2.3 Interim Remedial RAction Alternatives Screening Report

At the end of the alternatives screening process, an interim
report describing the screening process, evaluation of thne
alternatives and the basis for seliection of the alternatives will
be prepared and submitted to the NYSDEC for review and comment.
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8.2.4 Final RI/FS Report

Upon completion of the detailed analysis of the remaining
remedial action alternatives and selection of a preferred
remedial alternative, a final report will be prepared which will
address any comments and concerns the NYSDEC nad in both the
draft remedial 1nvestigation report and the interim remedial
action alternative screening report. The final report will De
supmitted to the NYSDEC for the review and comment.

8.2.5 Monthly Reports

Monthly status reports of the progress of the project will
be sent to the client with copies to the NYSDEC. The status
report will be in a one page memo format with the following
headings:

-~ Report Month

|

Work RAccomplished During the Report Period

- Problems Encountered and Corrective Actions Taken

- Items Which Need Regulatory RAttention

- Percentage of Project Complete

3.2.5 Certaficatian

Upon conmpletion of the final RI/FS report, the consultant
will certify <tnat all work on this project was completed in

substantial accordance with the work plan and written revisions
thereof.
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HEALTH and SAFETY PLAN
For '

I. SHULMAN SITE
Elmira, New York

AFI
6103 Robinson Road
Lockport, New York 14094



I. SHULMAN & SONS
ELMIRA, NEW YORK

GENERAL

This document presents a safety and health plan to be adopted for
remedial work activities at I. Shulman and Sons, Elmira, New
York. Basic requirements to be addressed by the Contractor's
health and safety plan/accident prevention program meet the
requirements of the specifications and all governmental
regulations. It will provide for a safe and minimal risk working
environment for on-site personnei. It also provides for emergency
response procedures necessary to minimize the potential of the
adverse impact of work activities on the general public. All site
personnel will be required to comply with provisions of this
health and safety plan and accident prevention program.

BASIS

The Occupational Safety and Heaith Act (OSHA) and its regulations
provide the basis for the safety and health program. Additional
specifications within this section are in addition to the OSHA
regulations and reflect the positions of the United States Environ-
mental Protection Agency (EPA), the National Institute for
Occupational Safety and Health (NIOSH), American Conference of
Governmental Industrial Hygienists (ACGIH), and U.S. Army Corps of
Engineers (USACOE) regarding procedures required to insure safe
operations. In addition, work will be completed in accordance
with all other applicable federal, state, municipality and local
laws, ordinances, codes and other regulations. Where any of these
are in conflict, the more stringent requirement will take

precedence.



SITE DESCRIPTION

I. Shulman and Son Company, Inc. owns and operates a ferrous and
non-ferrous metal salvaging facility comprising 24 acres located
at One Shulman Plaza in the City of Elmira, Chemung County, New
York.

Metal salvaging operations have been performed on the site for
approximately 20 years. In 1982 a shipment of drained
transformers was received by Shulman for processing. The
transformers were dismantled on site and sold as scrap. It is
suspected by the New York State Department of Environmental
Conservation (NYSDEC) that these transformers were contaminated
with PCB oil which was spilled onto the surface of the site during
the dismantling operations. Consequently, the NYSDEC and Shulman
entered into a consent agreement which resulted in the performance
of a series of site investigations.

The investigations conducted at the Shulman Site have identified
the presence of PCB's (Aroclor 1242, Aroclor 1248, Aroclor 1254,
and Aroclor 1260) and metals (iron and lead). PCB's, metals, and
volatile organics (1,1,1-trichloroethane and trichloroethene) have

been detected in the ground water.

PERSONNEL RESPONSIBLE for SITE SAFETY and HEALTH

The following personnel are responsible for the administration and
operation of the site safety and health plan:
(a) William Heitzenrater - Project Manager

His duties include:

1) Ensuring the availability of appropriate protective
equipment and its proper use by all personnel.

2) Ensuring personnel health and safety awareness by

providing proper training and familiarity with health and
safety procedures and contingency plans.

2



(b) R. GAHAGAN

(c)

3)

4)

5)

6)

Ensuring all personnel are apprised of potential hazards
associated with the site conditions and operations.

Supervising and monitoring compliance with the Plan and
the performance of good work practices of all personnel.

Correcting any work practices or conditions that would
expose personnel to possible injury or hazardous condi -
tions.

Implementation of all AFI's required
health and safety procedures and contingency plans.

- Project Director

His duties include:

1)

2)
3)

Overall responsibility for implementation and
enforcement of this plan.

Present site specific training.

Responsibility to stop work when activity is not being
done in compliance with this plan.

M- HUNT *_ 5ite Safety and Health Officer

His duties are:

1) Assist in the implementation, enforcement, and
monitoring of the health and safety plan.

2) Ensure that personnel have participated in the medical
surveillance program.

3) Assist in the pre-construction training program.

4) Establish and maintain the various work zones.

5) Administer the personal protective equipment.

6) Conduct air monitoring program.

7)  Responsibility to stop work when activity is not being
done in compliance with this plan.

8) Establish work/rest regimen in regard to heat stress
monitoring.

9) Continuously monitor site safety and health conditions.

10) Maintain site safety field logs and forms.



SAFETY and HEALTH RISK ASSESSMENT (Hazard Analysis)

The project activities represent the potential for exposure to
polychlorinated biphenyls (PCB), lead, and trichloroethane.

In the development of a risk assessment and the resultant control
program to protect the workers, public, and environment, one must
take into account not only the chemicals present but also their
toxicity, physical and chemical characteristics, the available
monitoring and analytical methods, and those which have a
potential for migration or displacement from the site perimeter.
These compounds have been selected based on the above criteria and
will serve as indicator compounds for both the hazards involved
and the effectiveness of the control program for those hazards.

Polychlorinated biphenyls (PCB) are a group of organic
chemicals. They are irritants and cause the skin disease
chloracne. They have been implicated in liver cancer. PCB's have
the ability to be absorbed through the skin. Their current OSHA
1imit depends upon the percentage of chlorine. PCB with 42%
chlorine has a limit of 1 mg/m3 and with 54% chlorine has a
limit of 0.5 mg/m3.

Lead is a metal which affects the blood, kidneys, nervous,
reproductive and gastrointestinal systems. Its current limit is
50 ug/m3. '

Trichloroethane is a volatile organic chemical which has been
used as an industrial degreaser. It affects the liver, kidneys,
and skin. [Its current exposure limit is 350 ppm.

Chemical information sheets which contain information on the
toxicity, routes of exposure, physical state, flammability,

corrosivity, reactivity, explosive levels, incompatibilities,
vapor pressure and health effects can be found in Appendix A.



The following is a summary of the work that is to be accomplished

during this project:

A. Test borings and monitoring well installations.

B. Excavate test pits.

C. Sampling and analysis of soils, ground water,
surface water and sediment.

A complete set of hazard analyses can be found in Appendix B.
These will be reviewed prior to the start of the specific
operation and any modifications to the proposed control techniques
will be submitted in writing to the Engineer for his approval.

LEVELS OF PROTECTION

Initial work activities will be conducted using the levels of

protection as specified in this plan. As air monitoring and other
data such as the potential for contact with contaminated material
by the various job categories become available, the levels of
protection may be upgraded or downgraded to reflect the actual job
site conditions. In this way a control program can be devised
that will protect the worker and also gain worker acceptance and
cooperation, because it is realistic and reflects the hazards to
which they are exposed. All requests or changes in the initial
levels of protection will be submitted in writing to the Engineer

for his approval.

A1l subcontractors on this project will work under the conditions
set forth by this plan. AFI will monitor and enforce
subcontractor compliance with this plan.

The initial levels of protection will be:
A. Install borings and monitoring wells - Level C.

B. Develop wells - Level C.
C. Sample wells - Level C.



Excavate test pits - Level C.

Sample soil - Level C.

Sample surface water and sediment - Modified Level D.
Air monitoring - Modified Level D.

@O m m O

SAFE WORK PRACTICES and ENGINEERING

The primary control method to protect workers against the health
effects of the hazards will be the use of personal protective
equipment. However, the use of safe work practices and
engineering controls as means of protection will be used when such
are available, feasible, and provide a degree of protection equal
to that of personal protective equipment.

r

ENVIRONMENTAL and PERSONNEL AIR MONITORING

As work progresses, AFI will conduct:
(a) Real time air monitoring in and around the active work area.

(b) Perimeter (fence line) monitoring (real-time and time
weighted average).

This sampling will be conducted on a regular basis and as dictated
by the work conditions and AFI's safety personnel. All monitoring
data will be recorded and become part of the overall site record.
These results will be transmitted to the Engineer daily. Real
time air monitoring results that are in excess of background
levels at the site perimeter locations or those in excess of the
designated action levels for personal protective equipment upgrade
will be reported to the Engineer when they occur.



Area Monitoring

On-site real-time monitoring will be conducted during the
following operations:

(a) Installation of monitoring wells and borings.
(b) Well development.

(c) Well sampling.

(d) Excavation of test pits.

(e) Sampling soil.

(f) Sampling surface water and sediment.

The air monitoring equipment will consist of:

(a) Organic vapor monitors - HNU model PI-101 equipped with
10.2 eV lamps (photo-ionization detector).

(b) Digital dust counter - Sibata P5-H2.

(c) Combustible gas/Op meter - Niotronics Model 50.

Measurements will be taken in all directions from the
specified work areas. Measurements will be taken upwind,
downwind, and crosswind of the specified work areas.

A1l changes of work site status (vapor and/or particulate
levels) will be immediately reported by the site safety

officer to AFI's Project Manager or his designee.

Perimeter Monitoring

One upwind and downwind perimeter monitoring station will be
established. Sampliing will be conducted for PCB according to
NIOSH method 5503. This air monitoring will be conducted
during test pit excavation. PCB concentrations greater than
1 ug/m3 will dictate the need for corrective measures.
Corrective measures will be discussed with the NYSDEC and the
New York State Department of Health prior to implementation.
7



10.

C. Action Levels

Based on the real time monitoring results the following
action levels will be established:

1. Personnel exposure
A) Organic vapor (unknown)
1) Background - Level D.
2) 0-5 ppm above background - Level C.
3) > 5 ppm above background - Level B.

B) Particulate
1) Background - Level D.
+2) Above background to 150 ug/m3 - Level C.
3) > 150 ug/m3 above background - Level B.

C) Combustible gas/0p - >20% LEL - Stop work.
2. Perimeter
A) Organic vapor (unknown)
1) >1 ppm above background - stop work and vapor
control techniques instituted.
B) Particulate
1) >150 ug/m3 above background - stop work and
dust control techniques instituted.

C) Combustible gas/02 - >20% LEL - Stop work.

PERSONAL PROTECTIVE EQUIPMENT

AFI will provide its personnel with all personal protective
equipment. AFI will ensure that all safety equipment and
protective clothing 1is properly used, kept clean, and well
maintained.



The following levels of protection will be utilized during this
project:

1. Level D

a) Hard hat

b) Safety glasses or goggles

c) Proper Foot Protection

d) Work clothes

e) Hearing protection if necessary

2. Modified Level D

a) Same as 1 (a-e) (Level D)

b) Disposable Tyvek

c) Full or half face piece air purifying respirator
equipped with a combination acid gas/organic vapor/
HEPA cartridge will be carried.

3. Level C

a) Same as 1 (a-e) (Level D)

b) Disposable Tyvek Polyethylene (PE) Coveralls

c) Neoprene overboots

d) Nitrile outer gloves

e) Disposable Tatex or cotton inner gloves

f)  Full or half face piece air purifying respirator
equipped with a combination acid gas/organic vapor/
HEPA cartridge.

4. Level B
a) Same as 3 (a-f) (Level C)

b)  Pressure demand supplied air or self contained
breathing apparatus.



11.

Respiratory Protection

On-site personnel who are unable to pass a qualitative respirator
fit test will not be permitted to enter or work in areas where
Level C protection is required to be worn or is required to be
carried as a contingency. Each respirator will be individually
assigned and will not be interchanged among employees without
cleaning and sanitizing. Respirators will be cleaned and
sanitized daily. Cartridges and filters will be changed upon

breakthrough.

PERSONAL HYGIENE

AFI will ensure that all on-site personnel entering the Exclusion
Zone or Contaminant Reduction Zone, who are exposed or subject to
exposure to hazardous chemical vapors, ligquids, or contaminated
solids will observe and adhere to the following personal hygiene
related provisions. The Health and Safety Officer will be
responsible for the enforcement of these rules, and on-site
employees found to be continually disregarding these rules will be
barred from this site.

These provisions are:

a) On-site personnel will wear personal protective
equipment such as coveralls, gloves, and outer footwear
as specified in Paragraph 10: PERSONAL PROTECTIVE
EQUIPMENT at all times whenever entering the Exclusion
Zone or the Contaminant Reduction Zone.

b) Used disposable outerwear will not be re-used and will

be placed inside designated disposal containers provided
for that purpose in the Contaminant Reduction Zone.
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c) Disposable outerwear and any other materials placed in
containers, together with the containers, will be dis-
posed of in accordance with applicable EPA regulations.

d) Smoking and <chewing will be prohibited except in
designated smoking areas outside the Exclusion Zone and
Contaminant Reduction Zone.

e) Eating and drinking will be prohibited except in a
designated lunch or break area outside the ﬁxclusion
Zone and Contaminant Reduction Zone.

f) Drinking of replacement fluids will be permitted in a
designated area of the Contaminant Reduction Zone.
Personnel will, as a minimum, remove outer and inner
gloves, respirator and coverall top, and wash hands
prior to drinking replacement fluids.

CONTAMINANT CONTROL AND EQUIPMENT DECONTAMINATION

Decontamination will take place within the decontamination zone.
Personnel decontamination will consist of washing the outer rubber
boots and outer gloves with a brush using detergent and water and
disposing of the used Tyvek suit.

Non-disposable sampling equipment will be decontaminated with a
detergent-water-pesticide grade hexane wash between uses. The
backhoe, drilling rig and all driiling accessories will be
decontaminated using a pressurized steam cleaner between
excavation pits or wells and prior to exiting the site.

Contaminated disposable materials, along with all decontamination

solutions, will be collected and drummed in preparation for
appropriate disposal.

11
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SITE ZONES (Work Zones)

AFI will clearly lay out and identify the various work zones in
the field and will limit equipment, operators, and personnel in
these zones in compliance with OSHA 29CFR 1910.120 and this health

and safety plan.

This work zones are:

a)

b)

Exclusion Zone - this zone includes all areas where
potentially contaminated materials are exposed,

‘excavated, or handled and all areas where contaminated

equipment or personnel may travel. The level of
personnel protection will be determined by the Safety

Officer in accordance with this plan after monitoring
and on-site inspection. The initial level of protection
has been specified in Section six (6) of this plan and
may be modified depending upon monitoring results and

site conditions.

Contaminant Reduction Zone - this zone provides for the
transfer of construction materials from off-site
equipment to site-contaminated equipment, the
decontamination of vehicles prior to re-entering the
Support Zone, the decontamination of personnel and
ciothing (including containerization of disposable
outerwear), and for the physical segregation of the

Support and Exclusion Zones.

Support Zone - this zone provides a location for
temporary site facilities, personnel decontamination
facilities, and an entry and exit area for personnel,
material, and equipment to and from the project site.

12



The following procedures will be used to exit the Exclusion Zone:

a) Drop equipment on plastic sheeting

b) Wash and rinse outer boots and outer gloves at boot wash
station

C) Remove tape

d) Remove outer boots

e) Remove outer gloves and dispose in provided container

f)  Remove protective suit taking care not to come into contact
with outer surfaces of suit and dispose in provided container.

g) Remove respirator face piece. ’

h)  Remove inner gloves and dispose in provided container.

Steps a and b are completed in the Exclusion Zone and the rest are
compieted in the Contaminant Reduction Zone.

When entering the Exclusion Zone the following steps will be

followed:

a) Inspect personal protective equipment.

b) Place legs into protective suit and gather suit around the
waist.

c)  Put on boots. '

d) Tape leg cuffs of suit over boots.

e) Put on respirator and perform positive and negative pressure
fit tests.

f)  Put on inner gloves.

g) Finish donning the suit.

h)  Put on outer gloves and tape to arm cuffs of suit.

i)  Enter into Exclusion Zone.

13



. 14. EMERGENCY RESPONSE AND CONTINGENCY PLANNING

The following procedures will be followed should an on-site

emergency occur:

a) In the event of injury to on-site personnel or contact with
hazardous materials, the following protocol will be followed:

i)

ii)

iii)

iv)

d)

in the event of injury, notify the Health and Safety
Officer,

phone designated emergency care facility (St. Joseph's
Hospital),

decontaminate personnel and administer appropriate first
aid, and

transport personnel to the hospital along the designated

route.

In the event of excessive gases (>20% LEL) or vapors at
the work area, the following actions will be taken:

i)  Remove all workers from the area, and

ii) monitor contaminant concentrations to determine
the type of respiratory protective device that
will be sufficient before workers re-enter the
area to determine the cause(s) of the emergency
and the proper method to correct the situation.

In the event of a fire, earth moving equipment shall be
used to quickly backfill and smother the fire.

In the highly unlikely event of a major leak of toxic
gas, such as might occur if a compressed gas cylinder
were encountered and ruptured during excavation, all
on-site personnel shall be evacuated to a safe distance.

14



1)
2)

3)
4)
5)
6)
7)
8)
9)

After the personnel have been evacuated from the work
area, the following course of action will be undertaken:

The Engineer will be notified.

The situation will be evaluated based on the available
information.

If necessary, aid will be requested from outside sources.
Personnel and equipment allocated for response.

If necessary, evacuate the public.

Contain or extinguish hazard.

Replace damaged or exhausted equipment.

Document incident.

Review and revise site safety and contingency plans.

The Health and Safety Officer is responsible for initiating all

emergency

responses. Specific notification requirements will be

determined after the results of the background air monitoring are

obtained.
Engineer.

These requirements will be given in writing to the

AFl's Health and Safety Officer will providé a report to the
Engineer describing the following:

0 The incident (including date and time) that necessitated the
notification and the basis for that decision.

0 Date,

time, and names of all persons/agencies notified and

their response.

0 Resol

ution of the incident (including duration) and the

method/corrective action involved.

This report will be submitted within five working days of the
resolution of the event. In all cases the Engineer will be
notified as soon as possible, but after the necessary actions have

15



been taken to protect worker safety and site security. If the
Engineer cannot be immediately contacted and in the opinion of the
site safety officers an emergency exists, all contractors working
on the site will be notified by the Safety and Health Officer of
the proper course of action to be followed.

The following phone numbers will be posted at all project

telephones:

a) Fire Department 734-0911
b) Local police 734-5121
c) Hospital 737-7806
d) Ambulance service 734-9161

St. Joseph's Hospital has been designated as the emergency medical
care facility for this project. The staff of this facility will
be advised of potential medical emergencies including the
possibility of contamination of skin and clothing. A route map to
the emergency medical route will be completed before mobilization
to the Site.

AFI will provide adequate first aid supplies and equipment,
eyewash stations, emergency deluge showers, and potable water for
all on-site work. At least one industrial first aid kit and
stretcher will be provided and maintained fully stocked at a
manned location in the active Contaminant Reduction Zones. Should
active site work areas be so isolated or separated as to make a
single first aid location inadequate, then additional first aid
stations will be established in close proximity to the work, but
not within active work areas.

First aid kit locations will be specially marked and provided with
adequate water and other supplies necessary to cleanse and
16



15.

16.

decontaminate burns, wounds, or lesions. First aid stations will
be supplied with buffer solutions for treating acid and caustic
burns. Each first aid kit location will be marked.

Emergency deluge showers and eyewash stations will be provided for
immediate use and will be protected from contamination in areas
where activities involve handling of materials that may be
hazardous to the eyes or other exposed portions of the body.

MEDICAL SURVEILLANCE

A1l on-site employees involved in the hazardous bhase (work inside
the Exclusion and/or Contaminant Reduction Zones) of this project
participate in AFI's medical surveillance program which complies
with OSHA standard 1910.120.

EDUCATION AND TRAINING

Prior to assignment at the site, employees and management who work
within the contamination reduction zone and exclusion zone will
have complieted the 40 hour OSHA mandated training or have been
previously certified on the basis of their work experience.

Personnel responsible for training site personnel will have a
higher level of training in the areas in which they are providing

instruction.

An initial, pre-work site safety meeting will be conducted by the
Project Director and Health and Safety Officer for all employees
which will include, but not be Timited to, the following:

a. Acute and chronic health effects of the toxic chemicals
identified at the site.
b. Physical health and safety hazards identified at the

site.

17



c. Personal hygiene and personnel decontamination
requirements and procedures.

d. The selection, use, and limitations of available safety
equipment, and procedures required for personnel
protection.

e. Proper selection, use, maintenance, and fitting of

respirators, including drills in using emergency escape

units.

Work zones established at the site.

Prohibitions in contaminated areas.

Explanation of the buddy system:

Emergency preparedness procedures (emergency egress

routes, emergency signals, personnel rescue methods,

T KQ —H

-
.

etc.).
j. Site safety requirements and Health and Safety Plan

review,
k. Use of fire extinguishers.
1. Special training for drum opening and sampling

techniques, tank demolition, etc.

m. Decontamination procedures for egquipment.

n. Review of standard operating procedures.

0. Review of team member responsibilities.

p. Review of MWorker's Rights under the OSHA Hazard
Communication Standard.

q. Evacuation drills and procedures.

The Safety and Health Officer will conduct weekly safety
meetings. These meetings will inform employees of the week's
activities and individual responsibilities, inherent hazards, any
changes in levels of protection, evacuation routes and emergency
procedures for each work area, and approved changes to the Health
and Safety Plan. Opportunity will be provided for employees to

voice safety-related concerns.
18



17.

Training Logs will be completed and submitted in accordance with
Paragraph 17: LOGS, REPORTS, AND RECORD KEEPING.

LOGS, REPORTS, AND RECORD KEEPING:

AFI will maintain logs and reports covering the implementation of
the Health and Safety Plan. The logs include Training Logs, Daily
Safety Logs, Air Monitoring Results Reports, Weekly Safety Reports
and a Close-out Safety Report. These logs and reports will be
considered the property of the Department. One copy of the logs
and reports will be submitted to the Engineer and another copy
will be retained by AFI. A copy of the forms to be used can be
found in Appendix C. '

Training Logs will be completed by the Industrial Hygienist and
submitted to the Engineer prior to allowing personnel on site.
These logs wili include:

a. Employee's name and attendance record.
b. Time allocation in the training session.
¢. Topics covered.

d. Materials used.

e. Equipment demonstrated.

f. Equipment practice for each employee.
g. Prohibitions covered.

h. Explanation of the buddy system.

i. Fit-testing performed and results.

j. Signature of trainer.

k Other pertinent information.

Daily Safety Logs shall be completed by the Safety and Health
Officer and submitted to the Engineer on a daily basis. These

lTogs include:

a. Date.
b. Work area(s) checked.

19



Employees present in work areas.

Equipment being utilized by employees.
Protective clothing being worn by employees.
Protective devices being used by employees.
Accidents or breaches of procedure.

Q@ “4H M A 0O
« & & e s

Accident Reports will be completed by the Safety Officer and
submitted to the Engineer within three working days.

Air Monitoring Reports will be completed by the Safety and Health
Officer and submitted to the Engineer on a daily basis. These
reports will include:

Date of Report.

Equipment utilized for air monitoring.

Real-~Time air monitoring results from each work location.
Time-Weighted-Average of personnel sampling, date of
actual sampling, and personnel sampled.

a o o oW
s e e .
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Chemical Fact Sheet* Version 3

LEAD (Metallic and Inorganic compounds)

The information in this sheet applies to workplace exposure resulting from processing,
manufacturing, storing or handling and is not designed for the population at lazge. Any
generalization beyond occupational exposures should not be made. The best industrial hygiene
practice is to maintain concentrations of all chemicals at levels as low as is practical.

i :+ Lead, CAS 7439-92-1; lead carbonate, CAS 598-63-0; lead chloride,
CAS 7758-95-4; lead monoxide, CAS 1317-36-8; lead sulfide, CAS 1314-87-0; and others.

Trade Names: C.I. Pigment Metal 4, C.I. 77575, Lead flake, Whole lead, Litharge and others.
Ises: Tank linings, piping and other chemical reaction equipment; petroleum refining;

manufacture of gasoline additives; pigments for paint; storage batteries, solder and
fusible alloys; radiation shielding and others.

PHYSICAL INFORMATION
Appearance: Bluish white to silvery grey solid (lead metal).
Qdor: None.
Behavior ip Water: Insoluble.
HEALTE HAZARD INFORMATION

QSHA Standard: Average 8 hour exposure -- 0.05 mg/m3 (lead).
NIOSH Recommended Limit: Average 10 hour day or 40 hour week exposure -- 0.1 mg/m3 (leadf.
ACGIH Recommended Limit: Average 8 hour exposure -- 0.15 mg/m3 (lead).

NOTE: Blood-lead level is a good indicator of total lead exposure. Current OSHA regulations
require that if an individual has a blood~lead level greater than or equal to .050 mg lead
per 100 ml. blood, he or she must be removed from all exposures tc lead and cannot return
to the exposure enviromment until the blood level falls to+.040 mg lead per 100 ml. blood
or less.

‘Note: Lead is a cumulative poison. Increasing amounts can build up in the body
eventually reaching a point where symptoms and disability occur. Lead dust carried home
on contaminated clothing can result in exposure and symptoms in other family members.
Standards only protect for inhalation exposure. Extra precautions should be taken if skin
exposure also occurs.

Inhalation: The effects of exposure to fumes and dusts of inorganic lead may not develop
quickly. Symptoms may include decreased physical fitness, fatigue, sleep disturbance,.
headache, aching bones, and muscles, constipation, abdominal pains and decreasec
appetite. These effects are reported to be reversible if exposure ceases. Inhalaticn of
large amounts of lead may lead to seizures, coma and death.

Skip: May cause irritiation.

Eyes: May cause irritation.

Ingestiop: See effects listed for inhalation. 1Ingestion of large amcunts of le@d may
lead to seizures, coma and death.
Long Term Exposure:

Lead can accumulate in the body cver a pericd of time. Therefore, long term exposures tc
lower levels can result in a build up of lead in the body and more csevere symptoms. These
may include anemia, pale skin, a blue line at the gum margin, decreased hand-grip
strength, abdominal pain, severe constipation, nausea, vomiting, and paralysis of the
wrist joint. Prolonged exposure may also result in kidney damage. If the nervous system

. is affected, usually due to very high exposures, the resulting effects include severe

headache, convulsions, coma, delirium and death. In non-fatal cases, recovery is slow and
not always complete, Alcohol ingestion and physical exertion may bring on symptoms.
Continuous exposure can result in decreased fertility. Elevated lead expcsure of either
Farert before pregnancy can increase the chances of miscarriage or birth defects.

Exposure of the mother during pregnancy can cause birth defects.

*Pregared by the Bureau of Toxic Substance Assessment, New York State Department of Health.
For an explanation of the terms and abbreviations used, see "Toxic Substances: How Toxic is
Toxic" available from the New York State Department of Health.



Lead (Metallic and Inorganic Compounds)
‘ EMERGENCY AND PIRST AID INSTROCTIONS

Inhalation: Move person to fresh air. Give artificial respiraton as needed. Get medical

attention immediately.

Skin: wWash area with plenty of soap and water. Remove any contaminated clothing.

Eyes: Rinse eyes with plenty of water for 15 minutes. Seek medical attention, if necessary.

Ingestion: If person is conscious, give water. Seek medical attention.

: Whole blood lead levels, circulating plasma/erythrocyte lead concentration
ratio, urine ALA, and erythrocyte protoporphyrin fluorescent microscopy may all be useful
in monitoring or assessing lead exposure. Chelating agents such as edetate disodium

calcium and penicillamine are generally useful in the therapy of acute lead

intoxification.
EIRE AND EXPLOSION INFORMATION
General: . Not combustible. If exposed to fire, may release toxic fumes or sulfur and lead
oxides.

Extinguisher: Use extinguisher appropriate to burning material. When fighting fire, wear a

self-contained breathing apparatus with a full facepiece and operated in pogitive pressure
mode.

REACTIVITY
’
Materials to Avaid: Reacts violently with potassium.
Conditiops to Avoid: Excessive heat.
® PROTECTIVE MEASURES
Storage and_Randling: Store in an area away from heat and keep separate from potassium.

: Adequate ventilation, sinks, showers and eyewash stations should be
provided.

Pull body vozk clothzng should be worn xncludxng bump caps or hard hacs. tubber gloves,
and eye protection. Employees should routinely vash their skin thoroughly and change

clothing at the end of each work shift.

protective Equipment: Far levels up to 0.5 mg/m3 use a supplied-air respirator, a
self-contained breathing apparatus or an air-purifying respirator with high-efficiency
particulate filter. For levels up to 1.25 mg/m3 use a supplied-air respirator operated

in continuous flow mode or a povered air-purifying respirator with high efficiency
particulate filters. 2n;_lgxg;s_nn_&g_Z,ﬁ_mng3 use any of the above with a full
facepiece. Far levels up to 50 mg/mJ use a Type C_supplied-air respirator operated in a
positive pressure mode. For levels up to 100 mg/m3 use a Type C supplied~air respirator

with a full facepiece operated in a positive pressure mode.
use a self-contained breathing apparatus

with Eull facepiece operated in a positive-pressure mode or a combination Type C
supplied-air respirator with an auxiliary self-contained breathing apparatus, both with a
full facepiece and operated in a positive pressure mode.

area use a respirator with high~efficiency particulate filters or an escape self-~contained
breathing apparatus.

Miscellaneous: No eating, drinking, or smoking in areas where the dusts or fumes of lead or
its compounds are present,

PROCEDURES FOR SPILLS AND LEAKS

Get all workers out of spill area. Put on necessary protective equipment including
. respirators. If gpill is a solution cover with absorbent and shovel into suitable container.
If spill is in powder form, vacuum whenever possible to avoid raising dust by sweeping or
blowing. Place in suitable container. For final disposal contact your regional office of the
New York State Department of Environmental Conservation.

For more information:
Contact the Industrial Hygienist or Safety Officer at your worksite or the New York State
Department of Health, Bureau of Toxic Substance Assessment, 2 University Place, Albany,

New York 12203.
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EMERGENCY AND PIRST AID INSTRUCTIONS

Inhalation: Move person to fresh air. Give artificial respiration or oxygen :
required. Seek medical attention if necessary.

Skin: Remove soaked clothing. Wash affected areas with soap and water. Seek
medical attention as required.

Eyes: Flush with water for at least 15 minutes. Seek medical attention
immediately.

Ingestion: Seek medical attention immediately.

Note to Physician: Expired air analysis may be useful in monitoring exposure.
EIRE AND EXPLOSION INFORMATION
Geperal: Non-flammable.
‘ N
Materials tg Avoid: Reacts violently with nitrites, oxygen, sodium and sodjum

hydroxide. Cortosive to aluminum.

Conditions ta Avoid: Hot metals or ultravioclet radiation will decompose
l1,1,l-trichlorocethane to form irritating and poisonous gases.-

T TYE

Storage and HBandling: Store in a cool, dark, dry place. Do not store in

aluminum containers.

- Engipearing Controls: Provide adequate ventilation. Sinks, showers and eyevas
stations should be readily available.
Dy > 3ra 1 : ing
engineering controls): Gloves and apron of polyvinyl alcohol, neoprene (dc

not use natural rubber) or leather, and splash-proof goggles should be wo:
if contact with trichloroethane is likely.

Protective Equipment: For levels up to 1000 ppm use a supplied-air respirator
or a self-contained breathing apparatus. For levels above 1000 zpm or use

in areas of unknown copncentrations use a self-contained breathing apcaraty

with a full facepiece operated in a positive pressure mode or a combinatio
Type C supplied-air respirator with an auxiliary self-contained breathing
apraratus, both with a full facepiece and operated in a positive pDressure
mode. For escape from a contaminated area use a gas mask with an organic

vapor canister or an escape self-contained breathing apparatus.
PROCEDURE R D _LEAXS

Reep workers out of spill area. Use sand or other absorbent to absord
material. Shovel into suitable container. Wash spill area with soap and
water. For final disposal, contact your regional office of the New York State
_ Department of Environmental Conservation.

" For more information:
Contact the Industrial Hygienist or Safety Officer at your worksite or the
New York State Department of Health, Bureau of Toxic Substance Assessment,

2 University Place, Albany, New York 12203,



BCBs

EMERGENCY AND FIRST AID INSTRUCTIONS

Inhalation: Move person to fresh air and get medical attention if symptoms
continue.

Skin: Remove contaminated clothing immediately. Blot excess with paper

towels. Wash affected area thoroughly with soap and water for at least 15
minutes. '

Eyes: Rinse eyes with water for at least 15 minutes. A drop of vegetable o0il
may be added to relieve irritation. Seek medical attention if necessary.

Ingestion: Get immediate medical attention.

Note to Physician: Serum SGOT, SGPT and triglyceride levels have been used to
monitor liver damage.

E1RE_AND_EXBLQSIQN_INEQBMAEIQﬁ
General: Non-flammable.
' REACTIVITY

Conditions to Avoid: Bigh heat and electrical discharge may produce the highly
poisonous substances phosgene, hydrochloric acid and chlorinated

dibenzofurans.

PROTECTIVE MEASURES

Storage and Handling: Store in a tightly closed container with proper EPA
labelling. Storage for more than 30 days must be in an EPA approved

facility.

: Provide local exhaust ventilation system. Sinks,

showers and eyewash stations should be ‘readily available.

: Wear gloves and aprons made of neoprene, viton or

polyethylene, safety glasses with side shields and impervious shoes.

i : For apy detectable levels use a self-contained breathing
apparatus with a full facepiece operated in a positive pressure mode or a
supplied-air respirator with a full facepiece and an auxiliary
self-contained breathing apparatus both operated in positive pressure
mode. i wear a gas mask with an organic
vapor canister and a high-efficiency particulate filter or an escape

self-contained breathing apparatus.

PROCEDURES FOR SPILLS AND LEAKS

Get workers out of spill area. Wearing protective clothing and equipment,
ventilate area to reduce vapor levels. Absorb on nonreactive material such as
sand or vermiculite. In the event of a spill and for disposal information,
contact your regional office of the New York State Department of Environmental
Conservation and the U.S. Environmental Protection Agency.

For more information:
Contact the Industrial Hygienist or Safety Officer at your worksite or the

New York State Department of Health, Bureau of Toxic Substance Assessment,
2 University Place, Albany, New York 12203.



Chemical Pact Sheetr Version 2
PCBs

The information in this sheet applies to workplace exposure resulting from processing,
manufacturing, storing or handling and is not designed for the population at large. Any
generalization beyond occupational exposures should not be made. The best industrial hygiene
practice is to maintain concentrations of all chemicals at levels as low as is practical.

Chemical Names: Polychlorinated biphenyls.

Trade Names: Aroclor, Arochlor, Kaneclor, Clophen, Phenoclor, Pyralene, Askarel, Asbestol,
Inerteen, Pyranol, Santotherm, Clorextol, Saf-Ti-Kuhl, No-Flamol, Chemko and others.

{laes: As an insulating, non-flammable, thermally conductive, fluid in electrical capacitors

and transformers.

PRAYSICAL INPORMATION
: May be a clear, colorless oily liquid, light to dark yellow resin or wax, or

wvhite to yellow powder.
QOdor: Aromatic, acrid.

Evaporation: Very slow.
Behavior In Water: Does not mix; sinks.
 EEALTH_HAZARD TNPORMATION

QOSHA Standard: Average 8 hour exposure -- 1.0 mg/m3 (42% chlorine).:
Average 8 hour exposure -- 0.5 mg/m3 (548 chlorine).

NIOSH Recommended Limit: Average 10 hour day/40 hour week -- 0.001 mg/m3.

ACGIH Recommended Limit: Average 8 hour exposure -~ 1.0 mg/m3 (42% chlorine).
Average 8 hour exposure ~- 0.5 mg/m3 (54% chlorine).

Short Term Exposure:
Inhalation: May produce irritation to nose, throat and lungs. Levels above 10 mg/m3

are reported to be unbearable. Inhalation may contribute significantly to all symptoms of
long term exposure.

Skin: Absorption moderate. Contributes significantly to all symptoms of long term
exposure. Sensitized individuals may develop a rash after 2 days exposure by contact or

inhalation,
Eyes: May produce irritation. Levels of 10 mg/m3 are severely irritating.

: Absorption in digestive system contributes significantly to all symptoms of
long term exposure. There are no reported deaths of humans due to a single ingestion.
However, experiments in animals suggest that ingestion of 6 to 10 fluid ounces would cause

death to a healthy 150 pound adult.

Long Term Exposure:
PCBs are readily absorbed into the body by all routes of exposure. They may persist in
tissues for years after exposure stops. The symptoms below may be due to PCBs or to
chemical contaminants.

High levels of PCB vapor, 1 to 10 mg/m3, may produce burning feeling in eyes, nose and
face; dry throat; lung and throat irritant; nausea; dizziness and aggravation of acne.
These may be felt immediately or be delayed weeks or months.

Chemical acne, black heads, dark patches on skin, and unusual eye discharge have been
reported by all routes of exposure. Although some sensitive individuals have reported
these effects after two days, onset may not occur for months. These effects may last for
months. Liver damage and digeative disturbance have been reproted in some individuals.
PCBs may impair the functioning of the immune system.

PCBs at high levels have been shown to produce cancer and birth defects in laboratory
animals. Whether PCBs produce these effects in humans is not known.

*Prepared by the Bureau of Toxic Substance Assessment, New York State Department of Health.
For an explanation of the terms and abbreviations used, see *Toxic Substances: How Toxic Is
Toxic®, available from the New York State Department of Health.
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Chemical Fact Sheet* Version 1
l‘l,l-TRICBLOROETHANE

The information in this sheet applies to workplace exposure resulting from
processing, manufacturing, storing or handling and is not designed for- the
population at large. Any generalization beyond occupational exposures should
not be made. The best industrial hygiene practice is to maintain
concentrations of all chemicals at levels as low as is practical.

Chemical Names: Chlorocethane, methyl chloroform, alpha-trichloroethane, methyl
trichloroethane; CAs 71-55-6.

Trade Names: Inhibisol, Chlorten, Chlorothene NU, Chlorothene VG, Chlorothene,
Alpha-T, Aerothene TT and others.

Uses: Cleaning of plastics, molds and cold type metal, dry cleaning and
degreasing.

PBYSTCAL TNFORMATION
Appearance: Colorless liquid.
Qdar: Sweetish, like chloroform. uinimnm_ng;ggggblg_ﬁx_gdgg: 400 ppﬂ.
Evaporation: Rapid. '
3ghaxjg;_ln_ﬂa;§1: Not soluble, sinks.

HEALTH HAZARD INFORMATION

QOSHA Standard: Average 8 hour exposure -- 350 ppm.
NIOSH Recommended Limit: 350 ppm.
ACGIH Recommended Limit: Average 8 hour exposure -- 350 ppm.
Short Term EXposure:

Inhalation: Levels above 900 ppm can cause dizziness, mental confusion,
drowsiness, loss of coordination and unconsciousness. Death may result.

Skin: Can cause irritation and rash. Absorption is moderate; may
contribute significantly to health hazard.

Eyes: Has caused irritation at levels of 450 ppm.

Ingestion: May cause symptoms similar to inhalation. In addition, may
cause mouth, throat and stomach irritation. .

Long Term Exposure:

Repeated or prolonged contact at levels of 450 ppm or above may result in
irritation and dry, scaley, fractured skin. Dizziness, mental confusion,
slowed response time and generally reversible liver and kidney damage may
result from prolonged inhalation.

*Prepared by the Bureau of Toxic Substance Assessment, New York State
Department of Health. For an explanation of the terms and abbreviations used,
see "Toxic Substances: How Toxic Is Toxic”, available from the New York State
Department ‘of Health.



1.1.1-Trichloroethane
EMERGENCY AND FIRST AID INSTRUCTIONS

Inhalation: Move person to fresh air. Give artificial respiration or oxygen ¢
required. Seek medical attention if necessary.

Skin: Remove soaked clothing. Wash affected areas with soap and water. Seek
medical attention as required.

Eyes: Flush with water for at least 15 minutes. Seek medical attention
immediately. :

Ingestion: Seek medical attention immediately.
Note to Physician: Expired air analysis may be useful in monitoring exposurc.
EIRE AND EXPLOSION INFORMATION
General: Non-flammable.
REACTIVITY
Materials to Avoid: Reacts violently with nitrites, oxygen, sodium and sodj um
hydroxide. Cortosive to aluminum.

Conditions to Avoid: Hot metals or ultraviolet radiation will decompose
l1,1,1-trichloroethane to form irritating and poisonous gases.-

PROTECTIVE MEASURES
Storage and Bandling: Store in a cool, dark, dry place. Do not store in

aluminum containers.

ri : Provide adequate ventilation. Sinks, showers and eyewas

stations should be readily available.
. . b .
engineering controls): Gloves and apron of polyvinyl alcohol, neoprene (do

not use natural rubber) or leather, and splash-proof goggles should be wo:
if contact with trichloroethane is likely.

Protective Equipment: [For levels up to 1000 ppp use a supplied-air respirator
or a self-contained breathing apparatus. For levels above 1000 ppm or use
in areas of unknown concentrations use a self-contained breathing apraratu.

with a full facepiece operated in a positive pressure mode or a combinatio
Type C supplied-air respirator with an auxiliary self-contained breathing
apparatus, both with a full facepiece and operated in a positive pressure
mode. For escape from a contaminated area use a gas mask with an organic

vapor canister or an escape self-contained breathing apparatus.
PROCEDURES FOR SPILLS AND LEAERS

Keep workers out of spill area. Use sand or other absorbent to absorb
material. Shovel into suitable container. Wash spill area with soap and
water. For final disposal, contact your regional office of the New York State
Department of Environmental Conservation.

For more information:
Contact the Industrial Hygienist or Safety Officer at your worksite or the
New York State Department of Health, Bureau of Toxic Substance Assessment,
2 University Place, Albany, New York '12203.



SAFETY and HEALTH HAZARD ANALYSIS

PAGE ONE

1) TEST BORINGS and MONITORING
WELL INSTALLATION AND
DEVELOPMENT

Possible exposure to
air contaminants
Possible exposure

to noise

Possible exposure to
moving mechanical parts

Personal protective equipment

Air Monitoring

Hearing protection worn

Moving parts of mechanical equipment
equipped with proper guards or
distance from employee

Employee training and safety meetings

2) EXCAVATE TEST PITS

Moving Equipment
Possible exposure
to noise

Possible exposure
to air contaminants

Trained, experienced operators used
Equipment checked daily for defects
Damaged equipment removed from service
Foot traffic restricted in areas

of operation

No riding on equipment unless a
seat is provided

Established set of hand signals

for laborers assisting in the
operation of equipment

Hearing protection worn

Personal protective equipment

Air monitoring

Employee training and

safety meetings
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SAFETY and HEALTH HAZARD ANALYSIS

TASK HAZARD(s) CONTROL(s)
3) SAMPLING AND ANALYSIS OF SOILS, 1) Possible exposure to . a) Personal protective equipment
GROUND WATER, SURFACE WATER contaminated material a) Air monitoring

AND SEDIMENT a) Employee training and

safety meetings




HEALTH HAZARD ANALYSIS

CONTAMINANT EFFECTS INHALATION INGESTION ABSORPTION LIMITS
(1) PCB's Chloracne, liver, kidney, YES - YES YES 1.0 mg/m3
suspect liver carcinogen (42% chlorgne)
0.5 mg/m
(54% chlorine)
(2) LEAD (inorganic) Blood damage, liver and YES YES NO 50 ug/m3
kidney, nervous system,
gastro-intestinal
(3) 1,1,1-TRICHLOROETHANE Upper respiratory tract YES YES NO | 350 ppm

irritant, skin irritant,
central nervous system,
liver




DAILY SAFETY LOG

Date:

Work Period Covered:

Weather Conditions:

Summary of Day's Work Activity:

‘Equipment Utilized by Safety Monitors

Protective Clothing and Equipment Being Used by Task:

Physical Condition of Workers (any heat or cold stress or other medical

probiems):

Accidents or Breach of Procedures:

Description of Monitoring and Air Samples Taken:

Miscellaneous:

Name Title

Signature:




DAILY FIELD MONITORING RESULTS

DATE:
SIBATA
HNU DATA PARTICULATE DATA
TIME AREA  READING  COMMENTS TIME  AREA  READING COMMENTS

COMMENTS:



TRAINING LOG

Date:

Employees in Attendance:

Description of Training Activity/Topics Covered:

Equipment Demonstrated:

Special Training and Other Comments:

Name of Person Conducting ITraining Title

Signature




DAILY CALIBRATION DATA

DATE

HN
SPAN GAS CONCENTRATION

OXYGEN METER/EXPLOSIMETER

SPAN ADJUSTMENT

SIBATA

HYGIENIST

COMMENTS
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1.2 INTRODUCTION

1.1 GENERAL

This Quality Assurance Project Plan (QAPP) has been
developed Tor the Remedial Investigation (RIi) and Feasibility
Study (FS) to pbe conducted at the I. Shulman & Son (Shuiman) site
in Elmira, New York. The RI/FS 1s being conducted to further
evaluate contamination found on the site during a Phase II
Investigation, and to characterize contaminated 501l for
selection of appropriate remedial action alternatives.

Specific i1nformation regarding the site location and history
1s provided 1n the RI/FS5 workplan.

1.2 PROJECT ORGANIZATION AND MANAGEMENT -

The sections below 1dentify the key personnel on this
project that have quality assurance responsibilities. Additional
information regarding these personnel 1s provided below.

l.2.1 Project Director

Wiiliam L. Heitzenrater will serve as the Project Director
for the Shulman RI/FS. Mr. Klippel has considerable experience
overseeing large scale projects and nas been responsibie for the
conduct of numerous investigative studies at 1nactive hNnazaradous
w~waste saites.

l.2.2 Quality Assurance Manager

Mark Hunt w1ll serve as the Quality Rssurance Manager an
this project. The Quality Assurance Manager's responsibliities
will be to 1nsure that all of the appropriate procedures 1n this
GRPP are followed ana that the proper documentation 1s
maintained. The Qualiity Assurance Manager 1s also responsibile
for overseeing the review and analysis of analytical data and
insuring tnat all cnhemical testing 1s performed in accordance
wlth previousiy agreed upon procecures.

~ Printed on recyclead paper
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1.2.3 Sampiing and Egulipment Coordinator

Tom Moore will serve as the AFI Environmental coordinator
for all sampling services needed as part of the RI/FS. Mr. Moore
will be responsible for 1nsuring that the proper procedures,
containers, and preservatives are utilized. In addition, he will
be responsible for i1nsuring that all field equipment 1s 1in
operable condition and caiibrated and that ail chain-of-custody
and other recordkeeping regulrements are completed.

1.2.4 Boring Program Coordinator

Mark Seiler will be the i1n-~field coordinator for the Dporing
program and test pit excavations. Mr. Seiler will coordinate all
activities with the drilling subcontractor and will arrange for
all geotechnical soil testing.

1.2.3 Analytical Report Review

Kathy Fregelette will be responsible for reviewing the
gquality control data presented with laboratory analytical
repaorts.

v

1.3 QAPP ORGANIZATION

Section 2 of this QAPP discusses the data gquality objectives

and analytical requirements for the Shulman RI/FS,. Section 3
describes standardized sampling procedgures for variaous
environmental media. Secticn 4 describes fiela monitoring

procedures. Section 35 contains the requirements for maintaining
sample integrity. Field i1nstrument calibration and maintenance
is covered in Section 6.

»
fu
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2.9 QURLITY ASSURANCE OBJECTIVES

c. 1 INTRODUCTION

This section discusses the quality assurance obj)ectives
(QA0) that have been established for the 1. Shulman & Son RI/FS.
Quality Assurance objectives are the requirements specifying the
quality of the environmental data needed to support the decision-
making process. Established of QARO's identifies the target
levels of measurement faor various laboratory and field activities
and also serves to i1dentify the uncertainty thnat will be 1nherent
in these measurements. One of the goals of the site
investigation 1is to keep the uncertainty to levels .that will
allow the resultant data to be utilized.

Various procedures wiil be wutilized to monitor the
precision, accuracy and representativeness. Section 2.2
discusses the data gquality requirements for the Shulman project.
Section 2.3 discusses the sampling and analysis planned for the
RI/FS. Section 2.4 discusses the quality assurance samples.

2.2 DATA QUALITY REQUIREMENTS

Table 2-1 1dentifies the data quality requirements (DAGR) for
the Shuliman RI/FS. Several of these 1tems are discussed further

below:

- Sample analysis ~ Analytical testing of samples will be
conducted for ground water, soil, surface water, sediment and air
samples obtained at the Snulman site. The guality of tne data

needed 1s determined by the 1ntended end use in the feasibility
study portion of this project. Ground water quality wi1ll Dbe
monitored 1in both existing and new wells (to be i1nstalled during
te RI/FS). Since this information 1s being utilized to further
refine the determination of the i1mpact of the Shulman site on the
ground water 1in the area, testing wilil be to determine what

fu
[
-
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TABLE 2-1

DATA QUALITY REQUIREMENTS

Data Needed

Contaminant 1dentification/
concentration levels for
sediment, soi1l, ground water,
surface water and air

Water level

Population i1nformation

ARARSs

Acceptable risk clean—up
criteria

Treatment technology
evaluatiaon

Estimated quantities of
contaminated media

Unit costs

Cost estimates

< Printed on recycled paper
“ to help protect the enviranment
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Data Quality Required

TCL-CLP for ground water, surface
water and sediment. RECRA
characterization and landburial

ban analysis for soil.
+3.01 foot

Most recent census and field
veri1fication

Existing and proposed regulatory

levels

ARAR’ s when available. If ARAR's

are not available:

- pgn-carcinogens = no
appreciable risk of significant
adverse effect

P . _7

- carclinogens - 1@ to 1@

lifetime excess cancer risk

Actual remedial action data
+2d% of actual volume.

Vendor quotations and actual
costs from similar projects
preferred

To

Compendium costs acjusted

current doiiars
+38% - 3@% ail i1n current
year dollars
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contaminants may be present. Testing of soil 1s Dbeing
conducted to properly characterize the so1l for disposal and
to determine what areas of the site need to be remediated to
a target level of 19 ppm PCB’s. The sewer 1investigation
will involve a study of what contaminants are contained 1in
surface water runoff to the sewer and what contaminants may
be in the sewer sediment. Air sampling 1s being conducted
to monitor any off-site migration of PCB- contaminated
particulates. Further 1nformation regarding parameters,
analytical methodologies, and detection limits 1s ©provided
in section 2.3 of this QAPP.

Water levels - Water level readings will be conducted on a
maonthly basis (for six months) 1in all moenitoring wells.
This data will be needed to develop the rate and direction
of ground water flow at the Shulman site. Water levels will

be measured to the nearest @.01 foot. Surveying of
measuring points (i.e., top of the well casing) will pe
conducted by a New York State licensed surveyor.

Populatiaoan information -~ Data regarding the number of

residents and workers 1in the ara surrounding the site 1is
needed to develap exposure potentials during the paseliine
risk assessment. The data will be from the most recent
census data available, and will be verified to within a two
block radius of tne site. The verification will 1involve a
door—to—door canvass to determine names and nudmbers of
occupants per address.

ARAR' s - Development of applicabie or relevant and
appropriate requirements (ARAR's) 1s needed to evaluate the
impact of thne site on tne environmental media i1n the area.
Standards wused wi1ll include the USEPA and New York State
drinking water and ambient water quality standards, and
NYSDEC class GR ground water standards. Since there are no
ambient air standards for PCB's, the OSHA exposure
requirements will serve as guidance for the air evaiuation.
Soil levels of PCB’s will be compared to the current PCB

fo
[19]
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2.3

for

spill cleanup standards as given in 4@ CFR 761, Subpart G
(PCB Spill Cleanup Policy). There are currently no other
Federal or State standards for contaminant levels in soil.

Acceptable Risk Clean—-up Criteria - During the development
and analysis of alternatives, the risks associated with
potential alternatives will be evaluated based on a
reasonable maximum exposure scenario. Evaluation of
acceptable risks will be based on the current USEPA

guidelines as follows. ARAR’s will be used 1f available.
For noncarcinogenic chemicals for which an ARAR 1is not
available, acceptable risk 1s when exposures are such that
no appreciable risk of significant adverse effects to
individuals over a lifetime of exposure exist. For
carcinogens, health-based ARAR’s will ©be used when
availlable. When an ARAR is not available, remedies will be
selected théz result_in cumulative risks that fall within a
range of 10 to 1@ individual lifetime excess cancer risk
(ref.: 33 FR 51394-31520, 12/21/88).

Estimated qudntities of contaminated media that will need to
be cleaned up will be wused 1n determining remedial
activities and for cost estimates for those activities. The
estimates used will be +20@ percent of actual quantity.

Cost estimates - Estimates of the total cost for wvarious
alternative actions will be needed during the FS process to
properly evaluate and select the appropriate remedy. Cost
estimates in the range of +35@0 percent to 30 percent of
actual cost (1n current year dollars) will be utilized.
ANALYTICAL REQUIREMENTS

The following sections discussed the anralyt:ical reguirements
samples being taken during the RI/FS at the Shulman site.

Table 2-2 identifies the type and number of samples along with

~ Printed on recycled paper
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FALLL 2-2
SAMPLING ALID

LYSIS MATIUX

L SHULMALE A SOH RIS

1Ho. OfF T TP OTIERN - T DATA VALIDAYION
MEDIA SAMPLES | DUPLICATES DLANKS anaQc PAAMETENLIST | scautnes

GROUND WATER

Event 1 14 1 1 1 MS, 1 SO |TCL; CLP prolocol + Ci(hex) 1()()96

Event 2 14 ] 1 To bo determlned
P e D B 1 T '1;45" IMS; " |pcB's, RECRA HAZARDOUS | )

\ 10-20 1 * ’ WASTE CHARACTERIZATION

Composito AND TAND BURIAL BAN 10%
__________________________________________________________________ F — o - - e -
SUINFACE WATER o

Event 1 5 1 1 Fleld blank |TCL; CLP ptolocol 100 /°
SEWER SEDIMENT

o

Eveni 1. 3-10 1 1MS’ 1MSD TCL; CLP protoco! 100 AD

AIR
‘N9,

Evont 1§ 6-8 PCO's 10 /°
OIL PIT SAMPLES

Sediment 2 PCO’s, oil 8 grease NO NE

o]1] | PCB's ]

14S = Maliix spiko  MSD = Matrix sptko duplicale

* = VOC's only
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the required analytical requirements.

2.3.1 Ground Water

Two sampling events are planned for the Shulman RI. During
the first event, all new and existing wells will be samples.
Samples will be submitted for analysis of the organic and
inorganic analytes found in the New York State Department of
Environmental Conservation Contract Laboratory Program protocol
(NYSDEC CLP, November 1987, Volume I, Exhibit &y Sections I and
1. The parameter list will include the contaminants on the
Target Coumpound List (TCL) and up to 38 additional tentatively
identified compounds from GC/MS peaks greater than 1@ percent of
the nearest calibrating standard. Table 2-3 1identifies the
parameter on the TCL list along with the target detection limits.
Samples of all wells will also be analyzed for hexavalent
chromium in accordance with USEPAR Method 218. 4.

The second sampling event, if necessary, will be for
selected parameters found in the first sampling. Analytical
methodologies will be determined based on the testing required.

2.3.2 Soil
Soil testing will be for PCBs, ignitability, corrosivity,
reactivity, EP Toxicity metals, aromatics, halogenated organics,
‘ nitrogenated organics and low molecular weight organics. Table
2—-3R 1dentifies the preceding parameters along with the detection
limits and methods.

2.3.3 Surface Water

Samples of surface water will be cbtained during
precipitation events that result in significant runoff. Samples
will be submitted for analysis of the organic and 1inorganic
analytes found in the New York State Department of Environmental
Conservation Contract Laboratory Program protocol (NYSDEC CLBP,
November 1987, Volume I, Exhibit C, Section I and II). The
parameter list will include the contaminants on the Target
Compound List (7CL) and all GC/MS peaks greater than !9@ percent
af the nearest calibrating standard. Table &£-3 1dentifies the
parameters on the TCL list along with the target detection
limits.,

After discussions with the analytical laboratory, General
Testing, AFI Environmental has determined that the proposed
method for composition of surface water samples could pe a
problem for volatiles and semi-volatiles. Therefore, samples of
surface water will be obtained during a precipitation event that

-

results iIn s:ignificant runoff. Sample sets consisting of 3

-6AR

v
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grab samples will be collected such that one sample 1s collected
from each drainage inlet at various times during the
precipittation event. The most representative sample set will be
selected and submitted for analysis for volatiles and semi—
volatiles and all other constituants for organic and 1norganic
analytes found in the New Yark State Department of Envirgnmental
Conservation Contract Labcratory Program Protocol (NYSDeEC CIDB,
November 1987, Volume I, Exhibit C, Sectigns I and 11). The
parameter list will include the contaminants in the Target
Compound List (TCL), and all GC/MS peak greater than 18 percent
of the nearest calibration standard. Tablie 2-3 identifies the
parameter on the TCL list along with the target detection lim:its.

e
FiI Revision #2 4/24/90

v
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Page 1 of 6

TABLE 2-3

~

Superfund Tarcet Capound tist (TCL) and
Contract Required Quantitation Limits (CRQL)®

Quantitation Limits~+

iow Water Low Solil/Sed:men-

Volatiles S Nomber ug/L ug/¥g
1. Cloramethane 74-87-3 10 10
2. 3Bramarethane 74-53-9 10 10
3. Vinyl chloride 75-01-4 10 10
4. Chlorcethane 75-00-3 10 10
S. Methylene chloride 75-09-2 5 5
6. Acetone 67-64-1 10 - 10
7. Carbon Disulfice 75-15-0 S S
8. 1,l1~Dichlorcvethylene 75-35-4 S 5
9. 1,l-Dichlorcethane 75-35-3 S 5
10. 1,2-Dichlorvethylene(total) 540-59-0 S S
11. Chlorovform 67-66-3 5 S
2. 1,2-Dichlorcethane 107-06-2 S S
13. 2-Butancne 78-93-3 10 10
14. 1,1,1-Trichlorcethane 71-85-6 S 5
15. Carben tetrachloride 56-23-5 5 S
16. Vinyl acetate 108-05-4 10 10
17. Braxdichlerarethane 75-27-4 S S
18. 1,1,2,2-Tetrachloroethane 79-34-5 S S
19. 1,2-Dichloropropane 76-87-5 5 5
20. cis-1,3-Dichloropropene 10061-01-5 5 5
21. Trichloroethene 79-01-6 S S
22. Dibraochloramethane 124-48-1 S S
23. 1,1,2-Trichlorcethane 75=-00-5 S 5
24. Benzene 71-43-2 S )
25. trans-1,3-Dichlcropropene  10061-02-6 5 5
26. ZBraoform 75-25-~2 5 S
27. 2=-Bexarncme S91-78-6 10 10
28. 4{-¥ethyl-2-pentancne 108-10-1 10 10
29. Tetrachlarvethylene 127-18-4 5 5
30. Toluene 108-88-3 S S
31. Chlcrcbenzene 108-90-7 S 5
32. Ethyl Benzene 100~-41-4 S 5
33. Styrene 100-42-5 5 5
34. Total Xylenes 1330-20-7 S 5
*Specific quantitation limits are highly matrix deperdent. The quantitation

T limits listed herein are

i for guidance and may not always be achieveble.

: provided
*eCvantitation Limits listed for soil/sediment are based cn wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
m &y weight basis, as required by the protocol, will be higher.



TABLE 2-3
Superfund Target Carpound List (TCL) and

Contract Recuired Quantitaticn Limits (CPQL)*

Page 2 of 6
Quantitation Limits**
Low Water Low Soil/Sediment

Senivolatiles CAS Notber ug/L LG/ rg
35. Phenol 108-95-2 10 330
36. bis(2-Chlcroethyl) ether 111-44-4 10 330
37. 2-Chlorophenol 95-57-8 10 320
38. 1,3-Dichlorcbenzene 541-73-~1 10 330
39. 1,4-Dichlorcbenzene 106-46-7 10 330
40. Benryl alcohol 100-51-6 10 330
41. 1,2-Dichlorcbenzene 95~50-1 10 330
42. 2-Methylphencl 95-48-7 10 330
43. bis(2-hloroiscorcpyl)

ether 108-60-1 10 330
44. 4-Methylphencl 106-44-5S 10 330
45. N-Nitroso-dipropylamine 621-64-7 10 330
46. BHexachlorovethane 67-72-1 10 330
47. Nitrcbenzene 98-95-3 10 330
48. Iscohorone 78-59-1 10 330
49. 2-Nitzophercl 88-75-5 10 330
50. 2,4-Dimethylphencl 105-67-9 10 330
51. Benzoic acié 65-85-0 . S0 1600
S2. bis(2-Chlorcethcexy)

methane 111-91-1 10 330

53. 2,4-Dichlorcphencl 120-83-2 10 330
54. 1,2,4-Trichlccchenczene 120-82-1 10 330
55. Naphthalene 91-20-3 10 330
56. 4-Chlorvaniline 106-47-8 10 330
57. Bexachlcrohutadiene 87-68-3 10 330
58. 4-Chloro-3-methylphenol

(p~chloro-m—cresol) 59-50-7 10 330
58, 2-Methylnazhthalene 91=-57-6 10 330
60. Bexachlarocyclopentadiene 77-47-4 10 330
6l. 2,4,6-Trichlorcphencl 88~06-2 10 330
62. 2,4,5~Trichlcrophencl 95=-95-4 S0 1600
63. 2-Chlorocnapnhthalene 91-58=7 10 330
64. 2-Nitroaniline 88-74-4 S0 1600
65. Dimethyl phthalate 131-11-3 10 330
66. Acenaphthylene 208-96-8 10 330
67. 2,6-Dinitrotoluene 606=-20-2 10 330
68. 3~Nitroaniline 99-09-2 S0 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4-Dinitrcphencl ' 51-28-5 S0 1600
71. 4-Nitrocpherol 100-02-7 50 1600
72. Dibenzofuran 132-64-9 10 330



. TABLE 2-3
Superfund Target Camound List (TXCL) and .
Contract Recuired Quantitation Limits (CRQL)™® ,

Page 3 of 6 Quantitation Limits<** ‘
Low water Low Soil/Sediment™
Semivolatiles (cont.) CAS Nurtoer ug/L ug/Xe
73. 2,4-Dinitzctoluene 121-14-2 10 330
74. Diethylohthalate 84-66-2 10 330
75. 4—Chlorcphenyl phenyl

ether 7005-72-3 10 330

76. Fluorene 86-73-7 10 330
77.. 4-Nitroaniline 100-01-6 S0 1600
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600
79. N-nitrosodirhenylamine 86-30-6 .10 330
80. 4-Bruwphenyl phenmyl ether 101-55-3 10 330
81. Hexachlorcben: 118-74-1 10 330
82. Pentachlorophenol 87-86-5 50 1600
83. Phenanthrene 85-01-8 10 330
84. Anthracene 120-12-7 10 330
‘ 85. Di-n-butyl phthalate 84-74-2 10 330
86. Flucranthene 206-44~0 10 330
87. Pyrene 128-00-0 10 330
88. Butyl benzyl phthalate 85-68~7 10 330
89. 3,3'-Dichlorcbenzidl 91-94-1 20 660
90. Benz(a)anthracene 56-55-3 10 330
91. Chrysene 218-01-9 - 10 330
92. bis(2=ethylhexyl)phthalate 117-81-7 10 330
93. Di-moctyl phthalate 117-84-0 10 330
94. Benzo(b)fluoranthene 205-99-2 10 230
95. Benzo(k)flucranthene 207-08-9 10 330
96. Benzo(a)pyrene 50-32-8 10 330
97. Indeno(l1,2,3-cd)pyrene 193-3%-5 10 330
98. Dibenz(a,h)anthracene 53=-70-3 10 330
9s. nco(g,h,i)perylene 191-24-2 10 330

*Specific quantitation limits are highly matrix deperdent. The quantitation

limits listed herein are provided for quidance and may not alweys be achievable.

*tQuantitation limits listed for scil/sediment are based on wet weight.

quantitation limits calculated by the laboratory for soil/sediment, calculated

o Aoy weicght basis as required by the comtract, will be higher.

™e



TABLE 2-3

Superfurd Target Capound List (TCL) and
Contract Reguired Quantitation Limits (CRQL)* ’

Page 4 of 6 Quantitation Limits*e
Low Water Low Scil/Sed:ze-<™
Pesticides/PCs CAS Nuber ug/L LG/ Ke
100. alpha-BHC 319-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BHC 319-86-8 0.05 8.0
103. gamma-BHC (Lindane) 58-89-3 0.05 8.0
104. Heptachlor 76~-44-8 0.05 8.0
105. Aldrin 309-00-2 0.05 8.0
106. Heptachlor epcxide 1024-57-3 :0.05 8.0
107. Endosulfan I 959-98-8 0.0S 8.0
108. Dieldrin 60-57-1 0.10 16.
109. 4,4°'-DDE ' 72-55-9 0.10 16.
110. Endrin 72-20-8 0.10 16.
111. Exdosulfan II 33213-65-9 0.10 16.
112. 4,4'-DOD 72-54-8 0.10 16.
113. Encdosulfan sulfate 1031-07-8 0.10 16.
114. 4,4'-0D0T 50-25-3 0.10 16.
115. Exdrin ketone 53494-70-5 0.10 16.
116. Methoxychler 72-43-5 0.5 80.
117. alpha-Chlordane 5103-71-9 0.5 80.
118. gxma-Chlordane 5103-74-2 0.5 80.
11%. Toxaphene 8001-35-2 1.0 160.
120. AROCCIOR-1016 12674-11-2 0.5 80.
121. ARCCLOR-1221 11104-28-2 0.5 80.
122. ARCCIOR-1232 11141-16-5 0.5 g0.
123. AROCCIOR-1242 53469-21-3 0.5 80.
124. AROCIOR-1248 12672-29-5 0.5 gcC.
125. ARCCIOR-1254 11097-659-1 1.0 160.
126. AROCIOR-1260 11096-82-5 1.0 160.

*Specific quantitation limits are highly matrix dependent. The quantitaticn
limits listed herein are provided far quidance and may not always be achievable.

**Quantitation Limits listed for soil/sedizent are based on wet weicht. The
quantitation limits calculated by the laboratary for soil/sediment, calculated
o dry weight basis, as required by the gtotocol, will be higher,



Superfund Target Compound List (TCL) and
Contract Required Quantitation Limit

Page 5 of 6
Quantitation Level '2
Parameter Low water - Low s0il/sediment
(ug/L) (mg/kg)
1. Aluminum , 200 40
2. Antimony 60 12
3. Arsenic 10 , 2
4. Barium 200 40
S. Beryllium 5 1
6. Cadmium 5 1
7. Calcium 5000 1000
8. Chromium 10 2
9. Cobalt 50 10
10. Copper 25 5
11. Iron 100 20
12. Lead 5 1
13. Magnesium 5000 1000
14. Manganese 15 3
15. Mercury 0.2 0.2
16. Nickel 40 8
17. Potassium 5000 1000
18. Selenium 5 1
19. Silver 10 2
20. Sodium 5000 1000
21. Thallium 10 2
22. Vanadium 50 10
23. lZinc 20 4
24. Cyanide 10 2
4

25. Hexavalent Chromium 20
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TABLE 2-3

Page 6 of 6

Any analytical method specified in Exhibit D, CGP-Inorganics ray be
u“‘li:ef’ as leng as the c’.oc—e.n ced’ **.s,_.::ne. - o— methced detection

recu :_rerent_s. Higher c;u.n.;;at.on leve‘s mey onlv be used in the
followis ng ciroumstance:

If the s&mple concentraticn exceeds two times the cuantitation limie of

the instrument or method in use, the value may be reported even though

the instmoment or methed detection limit may not equal the contract
recuired quantitation level. This is illustrated in the exanple belaw:

Fer lead:

Merthad in use = IC

Instument Detection Limit (IDL) = 40

Sarzle concentration = 85

Cocntract Required Quantitaticn lLevel (CRQL) = §

The value of 85 may be reported even thouch instmment detection limis
s greater than Conszact Re:u*.:ed Quantitaticn Limit. The instmens
or method detecticn limis must be docoented as described in Exhibis E.

ot

These L are the ‘“5_.... nt detection limiscs octained in pure water

0

that rust be met using the procedure in ExXaibitc E. The quantitats
limits for samples may be considerably higher cepending on the sa:.'_:le

matrix.



TABLE 2 - 3A

METHOD 80890 s 608

Chlorinated Pesticides / PCBs

Parameter

Rlpha - BHC

Beta - BHC

Gamma - BHC (Lindane)
Heptachlor .
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PARAMETERS

PCBs

Ignilability

Corrosivity

Reactivity
Cyanide
Sulfide

EP Tox Metals
Arsenic
Barium
Cadmium
Chromium
Lead

Mercury
Selenium
Silver

LLand Burial
TOX

Aromatic
Organics

Total Organic
Nitrogen

Low Molecular
Wt Organics

TABLE 2-3A

METHOD

SW 846

Open Cup
Closed Cup

#8080

~ ASTM 92-57
~ SWB46 #1010
~ ASTM D93-62

SW 846 #1110

SW 846
SW 846

SW 84

NYSDEC

7.3.3.2
7.3.4.2

6 #1310
#7060
#7080
#7030
#7190
#7420
#747Q
#7740
#7760

Procedure
App A

App B
App C

App D

2
o

See Attach

Q.020
1.00
.10
2.50
¢.50

Q2. 0029

2. 020

2.10

2.0 % by/w

ed

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
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The second sampling event, if necessary, will be for
selected parameters found in the first sampling. Analytical
methodologies will be determined based on the testing required.

2.3.4 Sewer Sediment

Sediment samples obtained during the sewer 1nvestigation
will be submitted for analysis of the organic and 1norganic
anaiytes found in the New York State Department of Environmental

Conservation Contract Laboratory Program protocol (NYSDECZ CLB,
November 1987, Volume I, Exhibit T, Sections I and 11y, The
parameter list will include the contaminants on the Target

Compound List (TCL) and all GC/MS peaks greater than 18 percent
of the nearest calibrating standard. Table 2-3 1identifies the
parameters on the TCL list along with the target detection
limits. '

The second sampling event, if necessary, wlill be for
selected parameters found in the first: sampling. Analytical
methodologies will be determined based on the testing required.

2.3.3 Air Samples
Analysis of high—-volume filter samples obtained during the
air monitoring program will be in accordance with DOH method 311-

1. The detection limit, whicn is a function of the analytical
detection limit and the volume of air drawn through the filter.
Analysis 1s Dbei1ng done ftor total PCB’s. Individual arochlors

will be identifec and qQquant:fied wnere found.

2.3.6 01l Pit Samples

Samples of sediment from the o1l pit area willi be analyzed
for PCBs and o1l and grease. PCB analysis wi1il be in accordance
with USEPA Method 8088 with a detection limit of 3.72 ppm taotal
~PCBs. 0il and grease analysis will be 1n accordance with USEPA
Method 9@71. Analysis is being done for total PCBs. Individual
arochlors will be :identified and gquantified wnere faoundg.

Revised iext
AFI1 Revision #c 4/24/90

~ Printed on recycled paper
1o neip protect the environment
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2.3.7 Detection Limits

Detection limits gaiven in the preceding subsections are
based on conducting the testing in accordance with the stated
analytical methodology in the absence of matrix 1nterferences and
high levels of target and non-—-target analytes. Analytical clean-
ups will be performed for matrix interference where required
according to the methods and protocols designated in the 2/12/950
letter from General Testing to AFI. If the laboratory is wunable
to meet the stated detection limits (after appropriate cleanup!
due to matrix interferences, the will contact AFI Environmental

prior to proceeding further with the analytical work. AFI
Environmental will discuss the situation with the laboratory to
determine what, 1i1f anything, can be done for improvement. AF1I

Environmental will then discuss this with the NYSDEC . prior to
deciding on a course of action.

2.3.8 Analytical Report Deliverables

The NYSDEC will be provided with the CLP reporting and
deliverables, and data validation for samples, according to the
following categories as summarized in Table 2-2.

Category 1 - Sediment and water samples analyzed for the
complete TCL and consistent with the
reporting and deliverables in the 1987 NYSDEC
CLP for VO0OARs, SVAs, Pesticides/PCBs and
inorganics. Data validation will be
performed for 100% of these samples.

Category 2 - Groundwater samples analyzed for the complete
TCL plus hexavalent chromium and consistent
with the reporting and deliverables 1in the
1987 NYSDEC cop for VCAs, SVAs,
Pesticides/PCBs and inorganics. Data
validation will be performed for 100% of these
samples.

Category 3 — 501l samples analyzed for PCBs, ignitability,
corrosivity, reactivity, EP Toxicity metals,
argmatics, halogernated organics, nitrogenated

organics and icw molecular weight organics.
The laboratory will supply the following
documentatiaon for 1@% of these samples.

~ Method of sample preparation

— Method for sample clean-up (if used)

~ Calibration data {(initial/continuing’

- Matrix spike/matrix spike duplicate

- Definition of surrocgates

- Recoavery of surrogates

- Instrument Blank

- Method Biank

-~ Retention time windows

2-i4A

' Printed on recycled paper
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- Raw cataf{cnromatograms and 1ntegration
files)
- Corrective action taken

Selection of the samples which will be in-
cluded in this 1@% will remain a field de-
ci1s10n based on consultation with the
on-site NYSDEC representative.

The remaining 9@8% of these sampies will be
presented 1n summary form only. The NYSDEC
will be provided with full validation on the
12% of the samples reguiring full reporting
and deliverables , and shall retain the
option to require full reporting of samples.

Category 4 -~ Analysis of oil pit samples of sediment, oil
and grease will not be validated. The data
will be presented to the NYSDEC i1n a summary

! form.

2.4 QUALITY ASSURANCE SAMPLES

. Table 2—-2 1dentifies the gquality assurance sampies that wil:
be obtained for each type of sampling being conducted during this
RI/FS. Duplicate samples wi1ll be taken for approximately 19
percent of each type of sample taken. Tri1p blanks will De
uti1lized for water analyses for volatile organics. Since
dedicated bailers will be utilized, field blanks for groung water
sampies wlll not De takwken. Field blanks wiil be taxen for the

surface water and sewer sediment sampling. One matrix spike (MS)
and the matrix spike duplicate (MSD) will be taken fgr the sewer

sed:i:ment samples, aiong with the first event samplies of ground
water, as required by the CLP. Location of the duplicates, ms,
and MSD w:ill be determined in thne field upon cons:deration of
such factors as sample size, weil recovery rates, etc.

(Y]
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2.5 GRID SAMPLING TO VeERIFY CLERNUP

After excavation, sampling and disposal of caontaminated soil
grid samples will be collected from sections 1, 2, and 4 as shown
in Figure 2-1, 2-2, and 2-3. Sampies will be composited 4-1 and
analyzed far PCBs. Data will be reviewed to ensure the

target
level of (8 ppm PC3s has neen met for each section.

e
i
—
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3.9 SAMPLING PROCEDURES
3.1 GROUND WRTER

3.1.1 Introduction

In order to assess the 1impact of the site waste materials an
ground water quality, the Dbehavior of pollutants in the
subsurface environment and the processes governing this behavior
must be evaluated. The funacamental objective of monitoring land
disposal sites 1s to serve as a check on potential ground water
contamination by leachate. The subsurface environment, however,
15 an extremely complex system, subject ta extensive physical,
chemical and biological changes within small vertical and
horizontal distances. Samples from a monitoring well represent a
small part of an aquifer horizontally and in many cases,
vertically. Special precautions must be taken to ensure that the
sample taken from a given well is representative of the ground
water at that location and that the sampie 1s neither aitered nor
contaminated by the sampling and handling procedure.

The following subsections detail the basic procedures
followed by AFI Environmental fieid crews in monitoring ground
water at disposal facilities. These procedures are based on
USEPA manuals and other ground water monitoring manuals.

S.1.2 Representative Sampie Coillectian

During any ground water sampling program, 1t must De
understood tnhnat tne composition of the water within the well
casing and 1in close proximity to the well 1s probably not
representative of the overall ground water quality at that
sampling site. This 1s due to tne possible presence of drilling
contaminants near the well and because important environmental
conditions such as pH andg oxidation-reduction potential may
differ drastically near the well from the conditions in the
surrounding water-—bearing materials. In adg:it:ion, stagnation as
weli as stratification of water can take place within the well.

(]
|
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To safeguard against collecting non-representative water in
a sample, 1t 1s nighly desirable that a well be pumped or bailedg
until the well 1s thoroughly flushed of standing water and
contains fresh water from the agquifer. The recommended length of
time required to pump or bail prior to sampling 1s dependent on
many factors including the characteristics of the well, tne
hydrogeological nature of tne aquifer, the type of sampling
equipment being used, and the parameters of 1nterest.

' The generally accepted procedure 1s to Dail between tnree
and ten well volumes prior to samplaing. In those situations
where the well 1s bailed to dryness, the amount bailed prior to
sampling will be less. Note also that non-representative samples
can result from excessive pre—pumping of the monitoring well.
Stratification of the leachate concentrations in the ground water
formation may occur, and excessive bailing can dilute or 1ncrease
the contaminant concentrations from what 1s representative of the
sampling point of 1nterest.

Determination of the quantity of water 1n ane well volume 1is
calculated from Ehe following formula:
I

v = 5.873 - (D-W)
WHERE V = one well volume (galions)
I = 1nside diameter of well casing (feet)
D = well depth (feet)
W = Deptnh to water from top of casing (feet)

For a 2-inch ID well, 6 feet of water is approximately oane
galion. In most cases, monitoring OF tTemperature, pH and
conguctivity during Dbailing wili i1ndicate when the well 1s
adequately purged. Wwhen these parameters stabi1iize, 1t -3

probable tnat little or no water from casing storage 15 left 1n
the well.

3.1.3 Water iLevel Elevations

Valuable hydrogeologic data can be obtained from the
peri1odic monitoring of water level elevations in the ground water
monitoring system at a faciiity. This information 1s necessary
for the determination of the flow and direction of grouna water
and to monitor seasonal changes 1n the ground water elevation 1in

L)
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the area. Frequency of these measurements should be determined
by the Project Engineer and Hydrogeologist, but at a wminimunm,
they should be taken at each sampling occurrence.

Water level measurements are made using an electronic water
level 1ndicator. Depths are measured from the top of the well
casing to the water surface. These measurements are converted to
elevations (above mean sea level) using a survey elevation of the
welil. Measurements should be accurate to x3.@81 foot.

3.1.4 So01l Pore Water Sampling

Since few soils or sediments are chemically 1nert, movement
of leachate through the unsaturated zone frequently will result
in chemical changes to the leachate. Samples of soi1l pore water.
in. the unsaturated zZone are collected using vacuum/pressure
lysimeters. The lysimeters work by creating a vacuum within the
sampling vessel; pore water moves toward the sampler and enters
the 1lysimeter through a porous cup. Pressure 1s then placed - on
the lysimeter and the sample 1s forced toc the surface.

It should be noted that there are a number of inherent
limitation involved with the use of vacuum/pressure lysimeters.
These 1nclude the wuncertainty of the degree to which the
collected sample represents the surrounding pore water, the
disruption of normal drainage patterns caused by suction 11nduced

‘ sampling, clogging of the lysimeter 1tself, and tne potential
sample contamination from materials used in iysimeter
construction. in add:ition, their use may be limited by the

nature of tne site soils.

3.1.5 Coilection of Ground Water Samples = zguipment

AFI Environmental utilizes a variety of sampling eguipment
to bail wells and obtain samples. 'Select:i:on of the <ctype of
egquipment used is based on depth of well, recovery rate,
accessibility, parameters of 1nterest and cost. Thne foliowing
sections describe the equipment and technigues normally used.

[19]
|
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- Bailers

Use of bailers 1s one of the oldest and simplest
methods of sampling ground water wells. AFI Environmental
normally utilizes PVC bailers with a PVC check valve on the
bottom, but Teflon or stainless steel bailers are alsoc wused
for certain projects. The PVC bailers are 1.66" 0D and will
fit in a 2 inch well. The low cost of the PVC bailers
aliows them to be dedicated to i1ndividual wells as a means
of minimizing cross contamination. In addition, there is no
need for external power.

Bai1ling and sampling technigques are dictated by the
recovery rate of the well. However, for most situations,
the bailer is lowered to the bottom of the well and
retrieved. In the case of wells that have historically had
high recovery rates, the first well voliume 1s retrieved from
the top of the water colunmn. Fresh water entering from the
bottom 1i1nsures that the water within the well 1s fresh and
representative of the aquifer of concern.

- Rir LL1ft Sampler

The air'lift system uses air under pressure that 1s fed
down the well and forces water up and out of the well. This
system 1s comprised of threaded PVC pipe sections that are
connected together as the screened section 1s lowered 1into

. the well. When the sampler is 1n piace, 1t 1s capped aoff

with a top seciton of PVC which allows for the introduction
of pressurized air or gas. This forces a check vaive closed
and the well water up out of the sampilier.

The air 11ft sampler, which can be used as either a
portable or permanently installed system, :1s not surtable
for pH sensitive parameters such as metals. Gas stripping
of voiatile organics may occur, and 1f air or oxygen 15
used, oxidation may be a problem. For this reason, the
airlift system 1s naormally used only for bailing of the well
and sampies are collected by other metnods.

0]
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- Bladder Pumps (Gas Pressure Displacement Pumps)

Bladder pumps (also referred to as gas sqQueeze pumps)
consist of a flexible tube enclosed in a rigid plastic or
stainless steel housing. Water enters the housing through a
screen and check valve at the bottom of the pump. Air
pressure inflates the bladder and forces the water to the
surface (Note: In a similar design, the water enters the
bladder and the air pressure introduced into the housing
compresses the bladder and forces water to the surface).
Upon release of the pressure, an upper check valve prevents
water from flowing back into the pump. An automated control
system from flowing back into the pump. an automated
control system regulates gas flow rates and pressurization
cycles to produce nearly continuous flow. )

The bladder pump has several advantages 1including a
wide range of pumping rates, no contact between air angd well
water and the unit is faily portable. In addition, once the
unit 1s set up and in operation, constant operator
attendance 1s not needed during bailing operations.

Because of the time involved 1n disassembly, cleaning
and reassembly between uses, AFIl Environmental recommends
that, where used, biadder pumps should be permanently
installed.

- Handpump

A hand operated pump that pumps over 2.5 gallons per
minute and fits inside a 2-inch well can sample down to 3@
feet or further with extensions. The high flow volume
provides for rapid bailing of wells with a high well volume.

- Suction Lift Pumps

Wnile not normally used for monitoring well sampling,
poth autamatic and manual suction l:1ft pumps can be used 1n
a special situatians. These pumps (both peristaltic and
vacuum) are relatively protable, but sampling is limited to
ground water that 1s within 20 feet of the surface. Use of
these pumps may resuit in degassing and loss of wvolatiile
compounds.

tJ
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Use of thse pumps 1s generally restricted to monitoring
installations such as shallow wells and seepage galleries
that are not feasibly sampled Dby the above described
techniques.

3.1.6 Collection of Bround water Samplies - Procedures
The following subsections describe procedures used for
sampling ground water monitoring wells. Tne procedures are

adapted from various USEPA guidance manuals (see references 1n

Appendix A).,
Prior to the use of these procedures, the following steps
should be completed.
a. Put on the necessary personal protective equipment and a
new pair of disposable gloves.

D. Insure that all sampling ang montoring eqgutipment has
been properly decontaminated prior to use.

c. Place a square sheet of plastic, with a slit in  the
middle, over the well to cover the working area around the well.

d. Unlock the well and remove the inner protective cap.

Place this in a location that will not contribute contaminatiaon
tot he well when 1t 1s replaced. :

e. Using the pre—cleaned electric well depth probe, measure
the depth to the water surface in the well (to 2.0%1 foot) from
the top of the internal well casing. Record this 1nformation on

;. the log sheet.

It should be noted that all agown—-noie and potentially wetted
surfaces wmust also be non—contaminating/non-contributing. This
includes power capbles, suspension cables or rope, compressed gas
lines, and sample tubing.

3.1.6.1 Purging With a BPeristaltic Pump

Discussion

The peristaltic pump as described i1n subsection 2.3 can Dbe
implemented for tne presample purging of ground water montoring
welis.
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Uses

The use of a peristaltic pump for well purging is
particularly advatageous since 1n many instances, the same system
can later be wused for sample collection. The application,
however, is limited to wells with a depth of less than
apporoximately 8 meters, due to the limited lift capabilities of
peristaltic action. In add:tion, certain parameters particulariy
volitile organics, can be affected by this sampling process.
Procedures For Use

1. Based on well depth and water elevation, determine well
volume of water in well.
= Lower intake into the well to a short distance below the

water surface and begin water removal. Collect or dispose of
purged water in an acceptable manner. Lower suction 1intake, as
required, to maintain submergence.

3. Measure rate of discharge frequently, A bucket and stopwatch
are most commonly used. '

4, Purge a minimum of three casing volumes or until the well 1s
dry or until discharge pH, temperature, or conductivity
stabilize. '

3.1.6.2. Purging Witnh a Gas Pressure Displacement System
Discussion
. A pressure displacement system consists of a chamber
equipped with a gas 1inlet line, a water discnarge line and two
check valves. When the chamber 1s lowered into tne casing, water
floocds 1n from the bottom through the check valve. Once full, a
gas (i.e., nitrogen or air) 1s forced 1nto the top of the chamber
at a pressure sufficient to result in the upward displacement of
the water out of the discharge tube. The check wvalve 1n the
bottom prevents water from being forced back into the cas:ing, and
the upper check valve prevents water from flowing back 1nto the
chamber whent eh gas pressure 1is released. This cycle can be
repeated as necessary until purging 1s complete.
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Uses

The pressure 1li1ft system is particularly useful when the
well depth is beyond the capability of a peristaltic pump. The
water is displaced up the discharge tube by the 1ncreased gas
pressure. The potential for increased gas diffusion :1nto the
water makes this system suitable when sampling for wvolatile
crganic and most pH critical parameters.
Hrocedures For Use
1. Based on well depth and water level elevation, determine the

well volume of water 1n the well.

<. Lower displacement chamber until top i1s just Dbelow water
level.

3. Attach gas supply line to pressure adjustment valve on cap.

4, Gradually 1ncreased gas pressure to maintain discharge flow
rate.

3. Measure rate' of discharge, pH and temperature freguently. A
bucket and stopwatch are usually sufficient for flow
measurement.

‘ b. Purge a miniamum of three casin volumes or until discharge
characteristics stabilize unless the well becomes dry first.

3.1.6.3. Purging With a Bailer
Discussian

Bailers are long narrow tubes equipped with a check valve an
the bottom. This valve allows water to enter from the bottom as
the bailer is lowered, then prevents 1ts release as the bailer 1s
raised. Top filling bailers are also available and are useful
for bailing wells, but they should not be wused fora sampling
unless the purpose 1s to sample the water surface for floating
materials.
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Uses

the

Bailers are not generally practical for bailing wells since
procedure 1s labor intensive. In particular, deep or large

diameter wells with large well volumes require long bailing

tim
dec

Pro

es. The primary advantage of bailers are low cost and easy
ontamination.

ceedures For Use

1.

. 3.1

Based on the well depth and water level elevation, determine
the volume of water in the well.

Attach a new piece of rope to the pre-cleaned bailer and
lower it to just fill the bailer. Withdraw the bailer and
note the pH and appearance of the water on the 1log sheet,
along with the time.

Continue to bail until at least three complete well wvolumes
have been removed, or the pH or other characteraistics
stabilize or the well becomes dry.

D4 Sampling Monitoring Wells With a Bailer
Discussion
As mentioned above, pailers are tall narrow tubes
equipped with a check valive on the bottom. This valve
allows water to enter from the bottom as the bBbailer 15
lowered, then prevents 1ts release as the bailer is raised.

Top filling bailers are naot recommended for sample
acqQuisition except for specific application.
Uses ’

This device 1s particularly useful when samples must be
recovered from depths greater than the range (or capability)
of suction l1i1ft pumps, when volatile stripping 1s of concern,
or when well casing diameters are too narrow to accept
submersible pumps. It 1s the method of choice for the
collection of samples which are susceptible to wvolatile
component stripping or cdegradation due to the aeration
assaoc:ated with most other recovery systems. Samples can be
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recovered with a minimum of aeration if care is taken ¢to
gradually lower the bailer until 1t contacts the water
surface and 1s then allowed to sink as it fills. Teflon 1is
generally the most acceptable construction material but
other materials (PVC, stainless steel, etc.) are acceptable
1f compatible with designated sample analysis. The primary
disadvantage of bailers are their limited sample volume and
inability to collect discrete sample from a depth below the
water surface. In some cases, expecially where analyses for
trace contaminants are desired, 1t may be prudent to use a
separate bailer for each well, thus avoiding cross-—
contamination between wells.

- Procedures For Use

1. Attach precleaned baller to a new line for lowering.

2. Lower bailer slowly until it contacts water surface.

3. Allow bailer to sink and fill with a minimum of surface
disturbance.

4, Slowly raise bailer to surface. Do not allow bailer
line to contact ground.

3. Tip bailer to allow slow discharge from top to flow
gently down the side of the sample bottle with minimum
entry turbulence.

6. Repeat steps 2~-5 as needed to acgu:ire sufficient sample

‘ volume.
7. Select sample bottles and preserve the sample, 1 f
necessary, according to the guidelines in Section S.

a. Check that a Teflon-liner is present in cap 1f regquired.
Secure the cap tightly. In the case of wvials for
volatile organic analyses, 1nsure that nao ai1r bubbles
are present.

S. Label the sample bottie with an appropriate label and
complete all chain-of-custody documents.

12. If non-dedicated bailers are ©Deing used, thoroughly
decontaminate the bailer and add clean rope after each
use according to the guidelines 1in Section 3.
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3.1.6.5 Sampiing Monitoring Wells With a Peristaltic Pump
- Discussiaon
[a] pump system 1s considered advantageocus when

analytical requirements demand sample volumes in excess of
several liters. The major drawback of a pump system is the
potential for increased volatile component stripping as a
result of the required lift vacuum. Samples for volatile
organic analysis should be collected with a bailer as
described in Section 3.1.6.4 and should precede any sample
collection which may further disturb the well by contact.

- Uses

The peristaltic pump system can be used for monitoring
well sampling whenever the 1ift reguirements do not exceed 8
meters. It becomes particularly important to use a heavy wall
tubing 1in this application in forder to preven tubing collapse
under the high vacuums needed for lifting from depth.
~ Procedures For Use '

1. Install clean medical grade silicon tubing 1i1n the
peristaltic pump head.

2. Attach the pump to the required length of precleaned
suction line and lower the end of the 1line to the
midpoint of the well screen.

3. Consider the first liter of liquid collected as a system
purge/rinse. Note: If well vield 1s i1nsufficient for
required analysis, this purge volume may be suitable for
some less critical analysis.

4, F11l necessary sample botties by allowing pump discharge
to flow gently down the side of bottle with minimal
entry turbulence. Cap each bottie as filled.

3. Select sample bottles and preserve the sample, if
necessary, as per guldelines 1n Section 3.

6. Check that a Teflon—liner 1s present 1n cap 1f required.
Secure the cap tightly.
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7. Label the sample bottle with the appropriate label.
Complete the chain-of-custody documents.

8. Rllow system to drain then disassemble. Return tubing
to lab for decontamination.

3.1.6.6 Sampling Monitoring Wells With a Submersible Pump
- Discussion

Several types of submersible pumps are availapole for
ground water monitoring and offer considerable advantages over
other systems. They are able to operate from deptns beyond the
capabilities of peristaltic pumps and save significant time and
effort relative to hand bailing. Further, if constructed of
suitable materials and peoperly used, they can both  purge and
adequately sample the well. '
- Uses

Submersible pumps generally uUse one of two types of
power supplies, either electric or compressed gas. Electric
powered pumps generally run off a 12 VDC rechargeable batter fron
an automotive electrical syste. Those units powered oy
compressed gas normally use a small electric compressor which
also needs 12 VDC power. They may also utilize compressed gas
from bottles or even high performance hand pumps.

. These pumps are generally constructed of "more or less”

noncontaminating materials ‘'"suitable for Priority Pollutant
Sampling”. They often contain plastics, rubber or metai parts
which may contribute or otherwise effect the analysis of samples
for certain trace components. Such pumps may not DpDe suitable
when samples are collected for anaiyses of a wide range of trace
contaminants. They may, haowever, be useful for 1nitial purging
of such wells. In any casey, when doubt remains, bDailers are the
best choice for actual sample acgquisition.
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— Procedures For Use

i. Lower the precleaned pump to just below the water level
and begin pumping. consider the first liter of water as
a system purge/rinse. Lower the pump as required to
maintain submergence.

2. F1ll necessary sample bottles by allowing pump discharge
to flow gently down the side of bottle with minimal
entry turbulence. Cap each bottle as filied.

3. Select appropriate sample bottles and preserve the
sample 1f necessary as per guideliines in Section 3.

4. Check that a Teflon-liner is present in cap if required.
Secure the cap tightly.

3. Label the sample bottle with an appropriate label.
Complete chain-of-custody documents. . .

6. Allow system to drain then disassemble. Return tubing
to lab for decontamination,

3.2 SURFRACE WATER

3.2.1 Considerations in Determining Representative Sampie
. Locations

The collection of surface water samples is performed for the
purpose of assessing the general water quality of a particular
body of water and/or to measure the i1mpact of point or non—-point
source discharges on that body. To properly meet the objective
of the sampling, consideration must be given to mixing 2ones,
stratification areas, stream nydraulics, flow status (nhigh flow
Vs, low flow), and any other conditions which 1nfluence the
character of the water being sampled.

When monitoring the general quality of a body of surface
water, a determination must De made as to the nomogene:ity of <he
water both vertically and horizontally. This can be accomplished
by ei1ther researching historical data on the water body and
surrounding land use patterns, by preliminary random sampling, or
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by in-situ measurement (usually by probe) of certain water
gquality parameter (such as pH, temperature, dissolved oxygen or
speci1fic conductance) prior to sampling.

If the water i1s known to be homogeneous, a representative
sample can be <collected at any reasonable location. If the
homogeneity of the water cannot be determined, or if 1t is known
to be heterogeneous, the monitoring program must be structured to
take into account ali sources of variability. At AF I
Environmental, this 1s usually accomplished by theoreticailly
dividing the water body into approximately equal sized sections
and taking a representative sample from each section. These
samples can be analyzed separately, or composited into one or
more representative samples. Stratification of the water column
is accounted for by taking samples at more than one depth. These
samples can also be composited if desired.

In addition to the above considerations, samples collected
to assess the impact of a particular discharge on a body of water
must be defined in terms of the discharge conditions which they
represent. Initially, the discharge location{(s) must be pin-
pointed so that representative samples can be collected both
upstream and downstream of the site. The extent of the mixing
zone should be defined so that well—-mixed or unmixed samples can
be collected, gepending on the objectives of the study.
Turbulence or aeration at the discharge point is an 1mportant
consideration when sampling for volatile compounds because these
mechanisms may cause the compounds to dissipate. For a worst
case analysis of the i1impact of a particular discharge, samples
should be collected when the receiving water 1s at low flow; this
15 usually during the summer months.

3.2.2 Sampiing Methods

A wvariety of surface water sampling procedures can be
utilized depending on the water body to be sampled and parameters
of concern. Thne following subsections descrioe the four Dasic
methods utilized by AFI Environmental.

s-14
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3.2.2.1 Sampling Surface Waters Using a Dipper or Other Transfer

Device
- Discussian

A dipper or other container constructed

of inert

material, such as glass, stainless steel or Teflon, can be
used to transfer liquid wastes from their source to a sample
bcttle. This prevents unnecessary contamination of <the

outer surface of the sample bottle that would
result from direct 1mmersion 1in the ligqu:id. Use

device also prevents the technician fronm

physically contact the water stream. Depending

sampling application, the transfer vessel can
disposed of or reused. If reused, the wvessel

otherwlise

of this
having to
upon the

be either
should be

thoroughly rinsed and/or decontaminated prior to sampling a

different source.
- Uses

A transfer device can be uti1lized 1n most

sampling

situations except where aeration must be eliminated (samples
for volatile organic analysis) or where significant material
may be lost Hue to adhesion to the transfer container.

- Procedures For Use

1. Submerge a precleaned stainless steel dipper

or other

suitable device with minimal surface disturbances.
. 2. Allow the device to fi1ll slowly and continuously.
3. Retrieve the dipper/device from the surface water with

minimal disturbance.

4, Remove the cap from the sample bDottle and slightly tilt
the mouth of the bottle below the dipper/device edge.

3. empty the dipper/device slowly, allowing

the sample

stream to flow gently down the sige of the pottle with

minimal entry turbulence.

6. Continue delivery of the samplie until the
almost completely filled. '

7. Select appropriate bottles and preserve the
necessary as per gulidelines i1n Section S.
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3.2.2.2

Check that a Teflon liner is present in the cap if
required. Secure the cap tightly.

Label the sample bottle with an appropriate label and
complete the chain—-of-custody form.

Properly clean and decontaminate the equipment prior to
reuse or storage (Section 3).

Use of Pond Sampler For the Collection of Surface Water
Samples

- Discussian

The pond sampler consists of bottle or similar

container attached to the end of a two - or three - prece
telescoping tube that serves as the handle.

- -Uses

The pond sampler 15 used to colleét surface water

samples from near shore and liquid waste samples fram
disposal ponds, pits, lagoons, and similar reservoirs. The
nandle may bow when sampling very viscous 1liquids 1if
sampling 1s not done slowly.

- Procedures For'Use

1.

~ Printed on recycled paper
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Assemble the pond sampier. Make sure that the sampling
container and the bolts and nuts that secure the clamp
to the pole are tightened properly.

Take grab samples by slowly submerging the precleaned
container with minimal surface disturbance.

Retrieve the pond sampler from the surface water with
minimal disturbance. _

Remove the cap from the sample bottie and slignhtly tilt
the mouth of the bottle below the dipper/device edge.
Empty the sampler slowly, allowing the sample stream ¢to
flow gently down the side of the bottle w:ith @inimal
entry turbulence.

Continue delivery of the sample until the bottle 1s
almost completely fiiled.

Select appropriate sample bottles and preserve the
sample if necessary as per guidelines 1n Section 3.

3-16



8. Check that a Teflon liner 15 present i1n tne cap 1f
required. Secure the cap tightly.
9. Properly labpel the sample bottle and compliete the chain-
of-custody documents.
18. Properly clean and decontaminate the eguipment prior to
reuse or storage using recommended guielines of Section
S.
3.2.2.353 PFeristaitic FPump For Sampiing Surface Water Bodies
- Dilscussion
This collection system consists of a peristaltic pump
capable of achieving a pump rate of 1 to 3 liter per minute,
and an assortment of tubing for extending the suction

intake. A battery operated pump 1is preferable as 1t
eliminates the need for DC generators or AC inverters.
~ Uses

The system is highly verstile since 1t 1s portable and
the sample collection 1s conducted through essentially

-

chemically nonreactive material. It 15 practical for a wide

range of applications including streams, ponds, and
containers. ' This procedure can both extend the lateral
reach of. the sampler and allow sampling from depth.

Likewise,. 1t can function both as a well purge and a surface

water sample collection systenm. The chief disadvantage of

this metnod 1s the limited 11ft capacity of the pump,
approximately 8 meter.

- Procedures For Use _

1. Install clean, medical—-grade silicone tubing i1n the pump
head, as per the manufacturer's instructions. Allow
sufficient tubing on the discharge side to facilitate
convenient dispensation of liquid 1nto sample bottles
and only enough an the suctien end for attachment to
the intake line. This practice will minimize sample
contact with the silicone pump tubing.

c. Select the length of suction i1ntake tubing necessary to
reach the requilred sample depth and attach to intake
si1de of pump tubing. Heavy-wall Teflon, of a diameter
equal to the required pump tubing, sults most
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applications. (Heavier wall will allow for a slightly
greater lateral reach.) Tygon or equivalent tubing may
be applicable depending on the parameters of concern.

3. If possible, allow several liters of sample to pass
through the system, before actual sample collection.
Collect this purge volume and then return to source
after the sample aliquot has been withgcrawn.

4, F1l1ll necessary sample bottles by allowing pump discharge
to flow gently down the side of bottle with minimal
entry turbulance. Cap each bottle as filled.

3. Select appropriate bottles and preserve tne sample, if
necessary, as per guidelines in Section S.

6. Check that a Teflon liner is present 1n the cap 1if
reqguired. Secure the cap tightly. o .

7. Label the sample bDottle with an appropriate label and
complete the chain—-of-custody documents.

8. Allow the system to drain, tnen disassemble. Return
tubing to lab for decontamination (if feasible). See
Section S5 for general decontamination procedures.

3.2.2.4 Collection of Water Samples From Depth With a Kemmerer
Bottle
- Discussion
The kemmerer Dottle 1s a messenger—activated water
sampling device {(see Figure 3—1). In the open position,
water flows easi1ly through the device. Once lowered to the
desired depth, a messenger 1s dropped down the sample ilne
tripping the release mechanism and closing the bottle. In
the closed position, the bottle 1s sealed, botn on top and
bottom, from any additional contact with the water column
and can be retrieved.
- Uses

The kemmerer Dottle 1s currently the moast practical
method of collecting discrete, at-depth samples from surface
waters or wvessels where the coliection depth exceeds the
1ift capacity of pumps. ihe application 15 limi1ted however

-18
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incompatability of various construction materials with
some analytical techniques. Proper selection, 1.e., all metal
assemblies
trace element analysis, will overcome this deficiency.

for organic analysis or all plastic assemblies for

Procedures Faor Use

1.

10.

1t

i12.

Inspect kemmerer bottle for thorough cleaning and
insure that sample drain valve 1s cleseg (if Dbottle
15 so equlpped).

Measure and then mark sample line at desired
sampling depth.

Open Dbottle by 1lifting top stopper—-trip nead
assembly.

Gradually 1lower bottle wuntil desired level is
reached (predesignated mark from Step 2).

Place messenger on sample line and release.

Retrieve sampler; hold sampler by center stem to
prevent accidental opening of bottom stopper.

Rinse or wipe off exterior of sampler body (wear
proper gloves and protective clothing, 1f required).
Recover sample by grasping lower stopper and sampler
body with one hand (gloved), and transfer sample Dby
either (a) li1fting top stopper with other hand and
carefully pouring contents into sample bottles, or
(b) holding drain valve (i1f present) over sample
bottle and opening valve.

Allow sample to flow slowly down side of sample
bottle with minimal disturbance.

Select sample pottles and preserve the sampe 1 F
necessary as per guidelines 1n Section 3.

Checik that a 7eflon liner 1s present 1in the cap 1f
requilred. Secure the cap tightly.

Label the sample bottle with an appropriate label
and complete all chain-of-custody records.
Decontaminate sampler and messenger or place 1in
plastic bag for return to lab. See Section 3 for
general decontamination procedures.
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S0IL, SLUDGE, & SEDIMENT
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3.3.1 Introduction

The sampling of solid or semi—-solid materials such as soils,
sludges and sediments 1s complicated by the structural properties
of the materials and the fact that the material to be samples can
be below the soil or water surface. In addition, soclids may not
have wuniform characteristics witin respect to deptn and areal
distance.

Soil sampling is an important factor 1n site 1nvestigations,
especially in conjunction with ground water investigation.
Acguisition of samples can be limited by such factors as grain
size, cohesiveness, associated moisture, depth to bedrock and
depth to water table. Shallow sampling of soils is accomplished
by AFI Environmental through the use of trowels; hand auger—type
tools, and thin wall tube samplers. Sampling at greater depth 1is
usually accomplished in conjunction with a boring/monitoring well
installation program. So0il samples at depth are cocllected 1in
accordance with ASTM D13586, "Standard Method for Penetration Test
and Split—-Barrel Sampling of Soils" (see Appendix B). The actual
sampling is conducted by a drilling subcentractor with
supervision by AFI Environmental personnel.

Sludges (semi-dry materials ranging from dewatered solids to

high viscosity liquids) and sediments (deposited material
underlying a body of waste) require somewhat different procedures
and equipment due to their physical nature. Sludge sampling

methods can vary from the use of a peristaltic pump, to the wuse
of thin—-tube samplers. Sediment sampling is similar except that
factors such as inflows and discharges may cause significant
variations 1n sediment composition. In addition, the presence of
moving and/or deep waste complicates sampling.

3.3.2 So0i1l Sampling Methods

The following subsections describe several soil sampling
procedures wutilized by AFI Environmental personnel, They have
been adapted from the USEPA (Reference 1).
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3.3.2.1 Soil Sampling With a Spade and Scoop
- Discussion
The simplest, most direct method of coliecting so1il

samples for subsequent analysis 1s with the use of a spade
and scoop. A normal lawn or garden spade can be utilized to
remove the top cover of soil to the required depth and then
a smaller stainless steel scoop can be used to collect the
sample.

- Uses

This method can be used in most so1l types but is
limited to sampling the near surface. Gathering of samples
from depths greater than 20 feet bDecomes extremely labor
intensive in maost soil types. Very accurate, representative
samples can be collected with this procedure depending on
the care and precision demonstrated by the technician. The
use of a flat, pointed mason trowel to cut a block aof the
desired soil will be of aid when undisturbed profiles are
required. A stainless steel scoop or lab spoon will suffice
in most other applications. Care should be exercised to
avoid the use of devices plated with chrome or other
materials. Plating 1is particularly common with garden
implements such as potting trowels.

- Procedures Far Use
‘ 1. Carefully remove tne top layer of soi1l to the desired
sample depth witnh a precleaned spade.

2. Using a precleaned stainless steel scoop or trowel,
remove and discard a thin layer of soi1l from the area
which comes in contact with the shaovel.

3. Transfer sample i1nto an appropriate sample bottle with a
stainless steel lab spoon or eguivalent.

4, Check that a Teflon liner 1s present in the cap if
required. Secure the cap tightly. The chemical
preservation of solids 1is generally not recommended.
Refrigeration 1s usually the best approacn supplemented
by a minimal holding time.

b i
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= Label the sample bottle. Complete all chain-of-custody
documents.
6. Decontaminate equipment after use and between sample
locations. For specific decontamination guidelines,
consult Section 3.
3.3.2.2 Subsurface So:l Sampling With Auger and Thin-Wall Tube
Sampler
- Discussion

This system consists of an auger bit, a series of drill
rods, a "T"” handle, and thin-wall tube corer (see Figure 3-
2). The auger bit is used to bore a hole to the desired
sampling depth and then withdrawn. The auger taip 1s then
replaced with the tube corer, lowered down the borehole, and
forced into the soil at the completion depth. The corer is
then withdrawn and the sample collected.

Alternately, the sample can be recovered directly fronm
the auger. This technique howeveh, does not provide an
"undisturbed" sample as would be collected with a thin tube
sampler. In situations where the soil is rocky, 1t may not
be possible to force a thin tube sampler througn the soil or
possible to force a thin tube sampler through the soil or
sample recovery may be poor. Sampling directly from the
auger may Dbe the oniy viable method. In soi1ls where the
borehole will not remain open when the tool 1s removed, a
temporary casing can be used until the desired sampling
depth 1s reached.

- Uses

This system c¢an Dbe used 1n a wide variety of soil
conditions, It can be used to sample both from the surface,
by simply driving the corer without preliminary boring, or
to depths 1In excess of b6 meters. The presence of rock
layers and the collaps of the borenale, however, usually

prohibit sampling at deptns in excess of 6-7 feet.
Interchangeable cutting tips on the corer reduce the
disturbance to the soil during sampling and aid 1n

maintalning the core in the device during removal fraom the
borehole.
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- Procedures For Use

1.

2.

10.
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Attach the auger bit to a drill rod extension and
further attach the "T" handle to the drill rod.

Clear the area to be sampled of any surface debris
{(twigs, rocks, litter). It may be advisable to remove
the first 3 to 6 inches of surface soil for an area
approximately 6 inches 1n radius around the dri1lling
location. )

Begin drilling, periodically removing accumulated soils.
This prevents accidentally brushing loose material back
down the ©borehole when removing the auger or adding
drill rods.

After reaching desired depth, slowly and carefully
remove auger from Dboring. (Note:  When. sampling
directly from auger, collect sample after auger 1is
removed from boring and proceed to Step 10).

Remove auger tip from drill rods and replace with a

preclieaned thin-wall tube sampler. Install proper
cutting tip.
Carefully 1lower corer down borehole. Gradually force

corer into soil. Care should be taken to avoid scraping
the borehole sides. Hammering of the drill rods tc
facilitate coring should be avoided as the vibrations
may cause boring walls to collapse.

Remove corer and unscrew drill rods.

Remove cutting tip and remove core from device.

Discard top of core (approximately 1 inch), which
represents any material collected by the corer before
penetration of the layer in guestion. Place remaining
core 1nto sample container.

Check that a teflon iiner 1s present i1n tne cap 1f
required. Secure the cap tightly. The chemical
preservation of solids 1s generally not recommended.
Refrigeration 1s usually the best approacih supplemental
by a minimal holding taime.
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11. Label the sample bottle. Complete all chain-of-custody
documents.

12. Decontaminate sampling equipment after use and between
sampling locations. Refer to Section 3 for
decontamination requirements.

3.3.3 Sludge and Sediment Sampling

The following subsections describe several methods for
obtaining representative sludge and sediment samples. These have
been adapted from USEPA methods (Reference 1).

3.3.3.1 Collection of Sludge or Sediment Samples With a
Scoop

— Discussion ) .
Sludge and sediment samples are collected using the simple
laboratory scocop or garden type trowel specified 1in Subsection
3.3.2.1. This method is more applicable to sludges but 1t can be
used for sediments provided the water depth i1s very shailow (a
few 1inches). It should be noted, however, that this method can
be disruptive tb the water/sediment interface and might cause
substantial alterations i1n sample integrity 1f extreme care 1is
not exercised. The stainless steel laboratory scoop 1s generally
recommended due to 1ts noncorrosive nature. Single grab samples
may be collected or, i1if the area 1n gquestion 1s large, 1t can be
divided 1into grids and multiple samples can be collected and
composited.
- Uses

This method provides for a simple, quick, and easy
means of collecting a disturbed sample of a sludge or
sediment.

— Procedure rcor Use
1. Sketch the sample area or not recognizable features for
future reference. If practical, place a numbered stake
at the sample site.
2. Insert scoop or trowel into material and remove sample.
In the case of sludges exposed to air, it may Dbe

-Z6
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desirable to remove the first 1/2 to 1 inch of material
prior to collecting sample.

3. If compositing a series of grab samples, use a stainless
steel mixing Dbowl, Teflon tray, or a hard surface
covered with aluminum foil for mixing.

4, Transfer sample into an appropriate sample bottle with a
stainless steel lab spoon or equivalent.

S. Check that a Teflon liner is present in cap 1f reguired.
Secure the cap tightly. The chemical preservation of
solids 1s generally not recommended. Refrigeration 1is
usually the best approach supplemented by a ainimal
holding time.

6. Label the sample bottle and complete all chain—-of-
custody documents. ‘ .

7. Decontaminate sampling equipment after use and between
sample locations according to the guidelines presented
in Section S.

2.3.3.2 Sampling Sludge or Sediments With a Hand Corer
Discussion

This deéevice 1s essentially the same type of thin-wall
corer described for collecting soil samples (Subsection
3.3.2.2). It is modified by the addition of a bhandie to
facilitate driving the corer (see Figure 3.3) and a check
valve on top to prevent washout during retrieval through an
overlying water layer.

Uses

Hand corers are applicable to the same situat:ions and
materials as the scoop described 1n Subsection 3.3.3.1. It
has the advantage of collecting an undisturbed sample which
can profile any stratification i1n the sample as a resuit of
changes 1n the deposition. '

Some hand corers can be fitted witn extension handles
which will allow the collection of samples wunderliying a
shallow layer of ligquid. Most corers can also be adaptead to
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hold 1liners generally available in brass, polycarbonate
plastic or Teflon. Care should pbe taken to choose a
material which will not compromise the intended analytical
procedures.

Procedures For Use

1. Inspect the corer for proper precleaning, and select
sample location.

2. Force corer in with smooctn continuous motion.

3. Twist corer then withdraw in a single smooth motion.

4, Remove nosepiece and withdraw sample 1into a stainless
steel or Teflon tray, or a tray covered w1ith aluminum
foil.

S. Transfer sample into an appropriate sample bottle with a
stainless steel lab spoon or equivalent.

6. Check that a Teflon liner 1s present in cap if reqguired.
Secure the cap tightly. The chemical preservation of
solids 1s generally not recommended. Refrigeration 1s
usually the best approach supplemented by a minimal
holding time.

7. Label the sample bottle and complete all chain-of-
custody documents.

a. Decontaminate sampling equipment after use and between
sample locations as reguired by procedures in Section S.

3.3.3.3 Sampiing Bottom siudges or Sediments With a Gravity

Corer

Discussion

A gravity corer 1s a metal tube with a replacement
tapered nosepiece on the bottom and an optional ball or
other type of check valve on the top. The check valve
aliows water to pass through thne corer on descent Dut
prevents a washout during recovery. The tapered noseplece
facilitates cutting and reduces core disturbance during
penetration.

Most corers are constructed of brass or steel and many
can accept plastic liners and additional weights (see Figure
3-4).

]
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Uses

Corers are capable of collecting samples of most
sludges and sediments. They colliect essentially undisturbed
samples which represent the profile of strata which may
develaop 1n sediments and sludges during variation 1in the
deposition process. Depending on the density of the
substrate and weight of the corer, penetration to depths of
3@ 1nches can be attained.

Care should be exercised when using gravity corers 1in
vessels or lagoons that have liners because penetration
depths could exceed that of the subsurface and result in
damage to the liner material.

Procedures For Use

l. Attach a precleaned corer to the required length of
sample line. Solid braided 3 mm (3/16 inch) nylon line
is sufficient; 2@ mm (3/4 inch) nylon, however, 1is
easier to grasp during hand hoisting.

2. Secure the free end of the line to a fixed support to
prevent atcidental loss of the corer.

3. Allow corer to free fall through liquid to bottonm.

4. Retrieve corer with a smooth, continuous lifting wmotion.
Do not bump corer as this may result 1n some sample loss.

3. Remove nosepliece from corer and slide sample out of corer
into stainless steel or Teflon pan, or a hara surface
lined with aluminum foil.

6. Transfer sample into appropriate sample bpottle with a
stainless steel lab spoon or equivalent.

7. Check that Teflon liner is present 1in cap 1if required.
Secure the cap tigntly. The chemical preservation of
solids 1s generally not recommended. Refrigeration 1s
usually the best approach supplemented by a minimal
holding time.

a. Label the sample bottle. Complete all chain-of-custody
documents.
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9. Consult Section 3 for decontamination requirements and
decontaminate sampling equipment after use and between
sampling locations.

3.3.4 Sampling Bottom Sludges or Sediments Wit

a Ponar Grab

Discussion

The Ponar grab 1s a clamshell type scoaop activated by a

counter lever system. The shell i1s opened and latched 1n
place and slowly lowered to the bottom. when tension 1s
released on the lowering cable the latch releases and the
lifting action of tne cable on the lever system closes the

clamshell (see Figure 3-3).

- Uses

3.
n

Ponars are capable of sampling most types of sludges
and sediments from silts to granular materials. They are
available to a "Petite" version with a 36 square inch sample area
that is light enough to be operated without a winch or crane.

Penetration depths will usually not exceed 2-3 1inches. Grab
samplers, unlike the corers described in Subsection 3.3.3.3 are
not capable of ¢tollecting undisturbed samples. As a result,

material in the first inch of sludge cannot be separated fronm
material at lower depths. The sampling action of these devices
causes agitation currents which may temporarily resuspend some
settled solids. This disturbance can be minimized by slowly
lowering the sampler the last one to two feet and allowing a very
slow contact with the bottom. It 1s advisable, however, to oniy
collect sludge or sediment samples after all overiying water
samples have been obtained.
- Procedures For Use
1. Attach a precleaned Ponar to the necessary lengtn of sample
iine. Solid braided 3/16 inch nylon line 1s usuaily of
sufficient strength; however, 3/4 inch or greater nylon line
allows for easier hand hoisting.

o]
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8.
9.

10.

11.

Measure and mark the distance to bottom on the sample line.
R secondary mark, 1 172 foot shallower, will indicate
proximity so tnat lowering rate can be reduced, thus
preventing unnecessary bottom disturbance.

Open sampler jaws until latched. From this point on, support
sampler Dby 1ts lift line or the sampler will be tripped and
the jaws will close.

Tie free end of sample line to fixed suppart taoa prevent
accidental loss of sampler.

Begin lowering the sampler until the proximity mark 1s
reached.

Slow rate of descent through last 1 1/2 foot until contact 1is
felt.

Rllow sample line to slack several 1nches. In strong
currents more slack may be necessary to release mechanism.
Slowly raise dredge clear of water surface.

Place Ponar into a stainless steel, Teflon or aluminum fo1l
lined tray and open. Lift Ponar clear of the tray.

Collect a suitable aliquot with a stainless steel lab spoon
ar eqguivalent and place sample into appropriate sample
bottle.

Check for a Teflaon liner in cap if reguired and secure cap
tightly. The chemical preservation of solids 1is best
approach supplemented by a minimal holding time.

Label the sample bottle with the appropriate label. Complete
all chain—-of-custody documents.

Consult Section S Decontamination, for appropriate
decontamination procedures to be used on sampling equipment
after use and between sampling locations.
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3.4 SOIL GRS

Since so0il gas survey results can be affected by weather
conditions, surveys wlll be conducted when both soil temperature
and ambient temperature exceed 4@ degrees F. Other factors which
can affect the outcome of the survey are: the chemical andg
physical properties of the organic compounds being monitored,
properties of the unsaturated zaone, hydrogeologic properties, and
s1ze and concentration of the contaminant plume. ALl of these
factors will have been considered when planning the soil gas
survey described in the work plan.

The following procedure will be used at the site to conduct

the soi1l gas survey described i1n the work plan. Two inch
diameter borings will be drilled to a depth of 24 1nches below
the 1land surface (or 24 inches below the bottom of any cap
material). The boring will be drilled with a hand or power

auger, depending on soil conditions. The soil gas probe (see
Figure 3-6) will be inserted 1nto the boring and the probe will
be sealed off at the soil surface by compressing the natural soil
around the PVUC pipe. Tne probe will be left in place at least 24
hours to allow the area to come to equilibrium.

An HNU PI1Q@1 organic vapor analyzer will be connected to thne
probe as shown 1n Figure 3-6 and so1l gas will be drawn into the
unit and two readings will be taken and recorded. The first 1s
. the maximum reading noted during the screening of soi1l gas. The

second reading 1s the level at which the HNU stabilizes after the
peak reading.

Depending wupon the requirements of thne work pian, further
on-site characterization of the so1il gas may be performed
uti1lizing a portable gas chromatograph (GC). Soi1l gas faor GC
analysis will be collected using a gas—-tight syringe. The
syringe wlll be 1nserted thRrough the septum on the probe filled
with the proper volume, and then injected into the GC. Minimum
detection limits will be as required for the particular
parameters being analyzedj; these detection limits are speilea out
in the work plan.
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3.3 AIR SAMPLING

3.3.1 General

Rir monitoring for the purpose of conducting site
investigations can be useful for indicating potential health and
safety concerns for both on-site workers and off-site residents.
The data 1s necessary in some cases for evaluating the extent of
contamination, the need for remediation and also for conducting
the risk assessment. This subBsection describes various
methodologies that that can be used during site investigations to
develop the needed information. Since air monitoring procedures
are generally determined by the parameters to be monitored, this
section provides generail information regarding the types of
monitoring commonly conducted. Specifics regarding the sampling
and analysis of air samples are provided i1n the workplan and 1n

section 2 of subsection 3.4 of the QRPP. Air monitoring
requirements for protection of workers and the community are
provided in the site Health & Safety Plan. Procedures for

screening soil samples for volatile organics are provided 1n
subsection 4.1. '

3.3.2 Volatile Orpanics 1n Amb:ient Aair

Monitoring of wvolatile organics 1n air 1s conducted
. utilizing an HNU PI 101 photoionization instrument. The HNU 1s
capable of detecting a wide wvariety of organic chemicals.

Detection levels are as low as ©@.2 ppm depending on the specific
parameter Dbeing monitored. One drawback with the HNU 1s the
inability to quantitate specific parameters whnen one or more
organics are present.

When lower detection limits are needed or specific
parameters need to be 1gentified and gquantirtied, gas
chromataography (GC) 1s neeged. The GC can be either a portable

model that 1s brought to the site or it can be in the laboratory
and samples are then collected at the site and can be introduced
intoe the GC by direct i1njection (gas—-tight syringe) or through a
gas sampiing loop.
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3.5.3 Combustible Gases in Air

Combustible gases 1n air are monitored with a Neotronix
Ecotox Model 40. This instrument reports the level of
combustible gases in air as a percentage of the Lower Explosive
Limit (LEL). The combustible gas meter provides indication of
the presence of high levels of volatile organics. The instrument
does not provide information for trace levels of wvolatiles 1in
air.

3.5.4 Detector Tubes

A variety of detector tubes are available for monitoring a
specific compound or classes of compounds 1n air., AFI
Environmental wutilizes a Drager hand pump for site monitoring.
Selection of tubes is based on the parameters of concern and the
detection level needed. A major advantage of detector tubes 1s
the ability to obtain compound-specific, real-time 1information.
The tubes are easily used by personnel with a minimum amount of
training. The tubes are generally adequate for verifying the
presence or absence of non—trace levels of numerous organic and
inorganic compouhds. They may not be adequate for off-site or
non-work zone ambient air moenitoring due to the low sample volume
analyzed.

3.5.3 Particulates in Ambient Air

Particulate sampling of ambient air, mainly off-site or at
the property line, is conducted with a high-volume (hi-vol)
sampler. Basically tnis i1nvolves the use of a high—-volume Dlower
to draw air through one of more filters. The mass concentration
in air of particulate samples of a given size 1s determined from
the weight of particles collected and the volume of air pulled
through the filter. Specific filters can be utilized depending
on the nature of the particulates being monitored and whether
chemical analysis of the particulates is needed.
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4.@ FIELD MONITORING PROCEDURES

4.1.1 General

During drilling activities, a total hydrocarbon vapor
analyzer (HNU P11©@1) can be used to monitor the borehole and
split—-spoon samples upon opening of each sampler. The monitoring
results will provide a vertical profile of possible soil
contamination by volatile organic substances.

Generally, the hydrocarbon vapor analyzer 1s a portable
trace gas analyzer that can be used to measure the concentration
of a wide variety or organic vapors. The instrument relies upon
the fact that an wultraviolet (UV) light source at a given
intensity will emit photons particularly organics, but not high
enough -to ionize the major components of air, (Op, Nz, CO, Co)
or Hao.

Although the analyzer can be used to detect the presence of
a single, pre—specified species, results should be taken as
indicative rather than absolute. For precise results, a detailed
lab analysis should be performed.

4.,1.2 Procedure For Soil Screening

The following procedures shall be incorporated when testing

for volatile organic vapors.

- Upon opening each split-spoon sampler, a subsample of the
so1l will be placed into a precleaned glass VOA vial,
sealed with a teflon—-iined spetum cap, labeled, and
placed i1mmediately on 1ce in an ice chest. The remainder
af the sample will be placed in a comparable labeled
wide—mouth glass Jar and sealed with aluminum foil and a
screw top cap. All samples of the latter type will be
staged at a single location and maintained at 5 2
temperature that will be as near as possible to 78 F.
(Note that a VOAR Vial sample is not needed 1f screening
wlill not be followed by laboratory anaiysis for wvolatiie
arganics).
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After a minimum of 15 minutes, and before the end of the
work day, a head-space analys:is of any organic vapor
present in each sample bottle will be performed by
inserting the sample probe of the total organic vapor
analyzer through the aluminum foil seal.
4.1.3 Field Recording Procedure
Field records will be maintained during all field activities.
Data and information which will be recorded during scil screening
for hydrocarbon vapor detection will include:
- Date
~ Time
- Location
- Sampler Name
- Weather
- General Observat:ions/Remarks
- Sample Description and Identification
— Sample Handling Method ’
- Equipment Used
- Instrument Reading

4.2 SO0OIL BORING LOG DESCRIPTION PROCEDURES

4.2.1 DGeneral
This procedure 1s presented as a means for insuring proper
field identification and description of soils collected from a

split barrel sampler according to American Standard Testing
Method (ASTM) D 1586, "Penetration Test and Split Barrel Sampling
of Soils". The lithology and moisture content of each soil

sample can be visually and physically characterized according ¢ta
either the Burmister So01l Classification System or the Unified
Soil Classification System. Both of these methods of soil
classification describe soi1l types on the basis of grain size and
liquid and plastic limits and include moisture content.
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4.2.2 Data Recording Forams

Enter all data pertaining to the soil description on the
Field Borehole Log. Write the ominant particle size 1n capital
letters. Record additional notes such as water loss or gain,
drill chatter, odor, etc.

Maintain a daily drilling report indicating the day's
drilling activities. This later report will 1nclude ali driliing
starting and ending times, footage drilled, consumables, and any
other important notes about the day’®s drilling process.

4.2.3 Sail Boring Sampling and Bgrehgle Log Descriptions

1. Maintain a daily drilling report describing the day’'s
activities in addition to the field borehole log.

2. With the split—-spoon sample barrel resting on.the bottaom
of the borehole, the entire length of the sampler (24
inches) 1is driven into the sub—-soil by a 14@ lb. weight
free falling from a neight of 3@ inches.

3. Recaord the number of Dlows necessary to drive the
sampler 6 inches on the borehole log sheet as belaw
counts. - If <the sampler 1s not driven the 6 1inch
interval after 128 blows are delivered, measure the
penetration distance for that 1nterval.

4. After the split—-spoon 1s pried open with a screwdriver,
measure and record the length of the sample, the upper 2
to 3 i1inches of the sample should be neglected since this
material will consist of cuttings and sludge.

S. Shave a thin layer off the entire length of the sample
to prevent descriptive errars that may result from
smearing of the outer sample surface while the sample
barrel 1s being driven.

6. After the sample has been described, piace a
representative portion of the sample in the pre-cleaned
Jars and tightly seal with a screw—-on cap. Label <the

Jar with the number of blow counts, sample 1i1nterval,
borehole number, and date and store at a safe location.
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4.2.

Use

4 Descriptive Terms For Soi1l Characteristics
the following terms to identify major characteristics of

the soi1ls:

1.
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Color: Describe soil color utilizing a single color
descriptor preceded by a modifier to denote variations
in shade or color mixtures. Soil <color should Dbe
described while the sample is still moist.

Density: Classify the relative density of a soil
according to the number of blow counts from the standard
penetration test while sampling:

Designation Blows per Foot
Very loose @ to 4
Loose S to 10
Med. dense 11 to 30
Dense 31 to 50
Very Dense Over 50

Particle  Size: Base particle size classification wupon
the grain sizes in the Burmister and Unifies 5oil
Classification Systems (See Tables 4—-1 and 4-2).

Soil Descriptors: Describe the relative weight
proportions of each soill sample using terms as: and,
some, little or trace. Each term represents a range of
percentage by weight. See the Burmister Ciassification
System for further details (Table 4-1).

Moir1sture Content: Estimate moisture content according
to four categories: dry, moist, wet and saturated. In
dry soil, there appears to be little or no water.
Saturated samples contain more water than can hole.
Moist and wet are used to describe samples that containe
more or less water than these two extremes. The
application of these terms 1s subjective, but if
consistency 1s wused throughout the drilling project,
they will prove to be adeguate.



o el SIAICE QiON

)

£33, UO DaivLg

SBOWT D

KEY TO SOILS IDENTSFICATION
Burmister Classification

Cranular Solls - Particle Slze Classification

Clay Sofls - Plasticity Cla:

Ification

Overal Plasticity
Degree of Over- Index and - Silt -
Haterisl Fractions Passing Retalines On Haterialn all Plasticity Clay Components
BOULDERS Material retained 9 in, Clayey SILT Slight 1 to 5
on the 9 In, sleve
COnBLES Material passing 9 (n, 3 in, - SILT & CLAY Low S to 10
the 9 in, sleve
and retalined on
the 3 in, sieve
GRAVEL ttatecfal passing coarse (c) 1 in. 1 in, CILAY & SILUT Hedium 10 to 20
the 3 {n. sieve moedfum {m) 1 in, 3/8 in,
and rotained on fine (1) 3/8 in, Ho, 10 Sttty CLAY tHigh 20 to W0
the NHo, 10 sieve
SAHD Haterfal passing coarse (c) Ho. 10 Ho. 30 CLAY Very High L0 and greater
the Ho, 10 sieve medium (m) Ho. 30 Ho., 60
and retained on fine (f) Ho. 60 ‘Ho, 200 *S0ils passing the Ho, 200 sieve vhich can be made to
the Ho. 200 sieve exhiblt plasticity and clay qualities within a
certaln range of molsture content, and which exhibits
SiLY Material passing Ho. 200 considerable strength when alr-dried,
the Ho, 200 sfeve
that {s nonplastic
in character and
exhibits 1ittle
or no strength
nhen afr-dried
Penetration Resistance and Soll Properties on Baslys
of the Standard Penetration Test
(After Peck, Hanson and Thornburg, 1974)
Terms identifying Composition of Soil
Sands Clays Written* Deflining Range of Percentage by Weight
(Fairly Rellable) (Rather Unreliable) and 15 to 50
some 20 to 35
Number of Blons Relative Humber of Blows Tittle 10 to 20
per ft. N Density per ft. N Consistency trace 0 to 10
Below 2 Very Soft *Plus (+) or minus (-) sign used after ldentifying
0-4 Very Loose 2-4 Soft term denotes extremes of range, ¢.g9., "some (-)
4-10 Loose 4-8 Medium Cravel'" {indicates 20 to 24 percent Gravel; "some
10-30 Hedium 8-15 Stiff (+) Cravel" (ndicates 31 to 35 percent Grave.
30-50 Dense 15-30 Very Stiff
Over S0 Very Dense Over 10 Hard



TABLE 4-2
SOIL TERMS

CUNIFIED SOIL CLASSIFICATION ( USCS)

COARSE QAAINED SOILS
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FINE QRARIED SOIL.S
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4.3 HYDRAULIC CONDUCTIVITY DATA COLLECTION

4.3.1 General

This procedure is presented for calculating the hydraulic
conductivity of an agquifer from the rate of rise or fall of the
water level in a monitoring well after a certain volume of water
is removed or added.

4.3.2 Data Collection Procedures

1.

2.
3.

GObtain the static ground water surface elevation by
measuring the distance from the ground water surface ¢to

a stable reference point (viz., top of well riser) with
an electronic water level indicator. The top of the
protective steel <casing should not be used as a

reference point since the elevation may be altered by
physical disturbance (i.e., heaving due to other heavy
equipment bumping into protective casings, etc.)

Remove or add a known volume of water (slug).

GQuickly measure the water level wi1th the electronic
water level indicator and note the time corresponding to
that reading. Simultaneously read and record the water
level and time every 13 seconds for the first 2 to 3
minutes. The frequency of subsequent water level and
time recording are based upon the rate of well recovery
and are generally taken every few minutes. Record ali
readings 1n the field notebook.

4.3.3 Caiculation of Hydraulic Conductivity

A

slug-test procedure applicable to fully or partiaily

penetrating wells in unconfined aquifers was developed by Bouwer
and Rice (1976). The procedure 1s based on the Thiem equation
(1) and assumes negligible drawdown of the water table around the
well and no flow above the water table.
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2 (3.1416)KD(ha=h})

in (ra/rl)

The term ho-hy 1n Eq. 1 then represents the distance vy of
the water level in tne well below the water table (Figure 4-1).

The rate of rise dy/dt of the water level after removal of
water 1s expressed as

dt (3.1416)ra o (2)
c

where r. is the radius of the well section where the water level
is rising and @ is the flow of ground water into the well. The
minus sign in EqQ. (2) is introduced because y decreases with
increasing t, so that integrating, and solving for K yields
e
roin (Rg/ry) lipye
c

8Le t yt

b3
J
]
3
]
Py
Ly
#

effective radial distance over which the nead
difference y i1s dissipated

~
]

w radial distance petween well center and undisturbed
aquifer (ro plus thickness of gravel envelope
or developed zone outside casing)
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R

Le = height of perforated, screened, uncased, or otherwise open
section of well through which ground water enters

Yo = ¥ at time zero
Yt = y at time t
t = time since ygq

The <effective radius R, is essentially the effective value
of ro to be used in Eg. (1) so that it gives the correct value of
@ (the Thiem equation was developed for horizontal flow only and
as such cannot be used to calculate Q for the system of Figure 4-
1). Values of Re were experimentally determined with a
resistance network analog for different values r , Lo, L, and H
(see Figure 4-1 for meaning of symbols). The following empirical
equation was then developed to relate R to the geometry and
boundary conditions of the system

Re 1
in 1.1 A + B In C(H-L/r,]
rw
® *
Ind{L /r,,) (Le/rw)

where A and B are dimensionless parameters shown in Figure 2 1n
relation to Lg/r,. If H is much larger than L,, a further
increase in H has little effect on the flow system and, hence, on
Reg. The analog analyses indicated that the effective upper limit
of inl(H - Lyp/r,1 1s 6. Thus, 1f H - L, 15 sao large that Inl(H
- Ly /r,l is greater than 6, a value of 6 should still be used

for this term in Eq (4) including the theoretical case of H = .
If H =1L, (well penetrating to bottom of aquifer), the term in
LH - Ly/r,l in Eg. (4) cannot be used. For this situation,

the equation for In (Rg/r,) is:
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-+~
In(Ly/ry  (La/ry)

where £ 1s a demensionless caoefficeint shown iR Figure 4—-& as a
function of Lg/r,. The value of In (Rg/r,) calculated witn Egs.
(4) and (3 1s within 1@ percent of the analog value iIf Le 1s
greater than 0.4L, and within &5 percent if L, 15 less than
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Figure 4-2, Curves relating to coefficients A, B, and C to

Le/ru-

Since K, roy Rg, r,, and Le are constant for a given well,
1/¢ In (yo/7yt) must also be constant, as i1ndicated oy Eq. (3.
Thus, when the observed values of y are plotted against t on
semilograltnmic paper (y on the log scaie), tne aqata points
should form a straignht line.
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5.8 SAMPLE INTEGRITY

5.1 EQUIPMENT CLEANING

Contamination of samples is precluded by proper cleaning of
sampling equipment and containers prior to their wuse in  the
field, or by the utilization of dedicated equipment. The actual
cleaning process is the utilization of dedicated equipment. The
actual cleaning process is dictated by the analytical procedures
designated for the sample, but usually includes ¢the following
steps: :

' . detergent washing
2. rinse with tap water
3. rinse with a dilute hydrochloric acid solution
(inorganics only) ’

4. one or more rinses with distilled water

3. rinse with hexane

6. rinse with organic-free water

Steps 5 and 6 are generally performed only when samples are
to be analyzed for organic compounds.

The cleaning is performed prior to going cut :n the field.
When discrete samples are to be collected at multiple locations,
additional cleaning between samples 1s performed on-site to
prevent carry-over of contaminants. Aiso, 1n the case of surface
water sampling, the sample jars are usually rinsed in the field
with sample water prior to filling. During sampling, equipment
is not allowed to came in contact with the ground, other
equipment, or potential sources of contamination.

The use of dedicated equipment 1s optimal for projects where
a long-term monitoring program 1s 1n place, or where protection
from contamination 1is not adeguate through the wuse of normal
cleaning procedures. AFI Environmental frequently uses dedicated
equipment for extended ground water monitoring programs. In This
application, well bailer and pumps are used i1n oniy one well and
are stored in the well between samplings.
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3.2 CONTAINERS, PRESERVATIVES AND HOLDING TIMES

Sample 1integrity 1is preserved through the use of proper
sample containers, addition of the correct preservatives to the
samples and meeting designated holding times (the time fronm
sample collection to sample analysis). Containers, preservatives
and holding times used by AFI Environmental are taken from 4@ CFR
Part 136 and are shown in Table S-1. Note that preservation
techniques, other than cooling to 4°C, and holding times have not
been promulgated for soil samples. Holding time for samples
submitted for volatile organic analysis will be seven days fronm
the day the sample is taken. This requirement applies to all
sample matrices.

S.3 QUALITY CONTROL SAMPLES

S5.3.1 Trip Blanks

Field blanks are prepared prior to going on-site. Clean
sample bottles are filled with distilled or organic—-free water,
depending on the analyses to be performed. These blanks are

taken to the site, kept with the samples collected there, and
submitted to the 1laboratory for the same analyses that the
samples will receive. Results of the analysis will be 1ndicative
. of gquality control on container cleanliness, external

contamination and the analytical methods. Trip blanks are only
utilized for water samples.

5.3.2 Field Blanks

Field blanks are prepared in the field. Distilied or
organic-free water 1s placed 1n or through the sampling equipment
1in the same manner that a sample would be collected, placed in a
clean sample container, and preserved like other samples.
Analysis of the field blank will indicate potential contamination
from sampling equipment, sample preservation and external site
conditions. Field blanks are not used for dedicated well bailers
1f no preservative 1s utilized. Field blanks are only used for
water samples.

5.3.3 Duplicate and Split Samplies

Duplicate samples are multiple sampies collected at the same
time, from the same location, and using the same procedure and
containers.
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’ TABLE S-1 ., -
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
Page 1 of 2

Paramater NO./name Contpmer * ] Preservaton -? | Mazermem nowsng wne ©
Tabie (A—8acieonal Testx:
1=4. Comorm, tecai and Wial PG Coot. 4°C, 0.008% NaxSvCa'.....| § Mo
S. Fecal f.G "} Oo.
Tabie (B—inorgarec Tests:
1. Acxoty, PG ] 14 cays.
2. Aanrety PG ! ..... aa....... Oo.
4. Armwror P.G Coot, 4°C. 1,50, 10 OM < 2 ool 28 Gays.
9. Boochemecal orygen demand P.G Coot. 4°C. 48 hOwrs.
11, Beor P.G NONe reqrmed ..o 28 cars.
14, Siochemical oxygen ocemand. cadons- | P. G Coai, 4°C. 48 howrs,
15, Chermecal oxyg nd P.G Cool. 4°C. MeSO. to oMt <2.__| 28 cars.
16. Chor P.G None requwed Oo.
17. Ovorne, 10tal tesoual PG o0 Anaiyze towy.
21. Color P.G Coot, 4°C 48 howrs.
23-24. Oyerse, OW and amenadle O chior- | P, G | Coot, 4°C. NaOt 10 p> 12 | 14 ders.*
agon. 0.6g ascOC #0xd °*. ‘
25. Fiuonce 4 Nore reQared o} 28 Gays.
27. Haroness P.G HNOy 10 prc2, M5O, 0| 6 montha.
o< ,
28, Hyarogen on (i) PG Nore requwed Anaite y.
31, 4, KoitaN s proanes aerooen P.C Coot, 4°C, MSQ, 10 oM Q2 28 cays.
7
16. Ctvorrmum VI P.G. Coot, 4°C. 24 hours.
38, Mercsy PG MNO, 10 oM< o | 28 Cayvz.
3,5-8,10, 12,132, 19, 20, 22. 26. 29, 30. 212- { P. G 40 6 monca.
34, I8, 37, 45 47, St 52, $8-60, 62 63,
TO.72. 74, 7S, Metals, excegt Cfvarmum V1
ang merasy.
38. Nirase P.G Coot, 4°C 48 hours.
29. Nargso-rwtree. P.G Coat, 4°C. H,S0. 0w pr1¢2__{ 28 comr.
40, Narae P. G Cool, ¢°C 48 howrns.
. 41, Ol &g grease G Coat, 4°C, HoSO. 0w oM 2] 28 cdars.
42. Orgara cartor e G Coot, ¢°C, HCI or HLSQ. © Oo.
) <2,
44. Orthoohosohae PG Fer v. Coot. 4°C __| 48 hours
48, Orygen, Omacived Prode G Bote and | Nore requrred Anaiyte
o
47. Wareser —0 Fu on e an0 store " Gark __| § Aowrs.
4, Phonrcis G orwy Coan, ¢°C, HSQ. w ot 2.l 28 days.
49, Prosphonas { ] G Coct, ¢°C 48 hours.
50. Prosphorus, ool .G Coot, 4°C, HeSQ. 0 oM 2] 28 dev.
5. Reschm, Tt PG| Coat, 4°C 7 doys.
54, Remxiua, FAaradie P, G 20 M 7 oen
55 Remam, Norvieracse (TSS) .G 30 7 deva.
$6. Reua, SetDeatie P G -0 8 hours
57. Reachus, PG a0 7 deve.
61, Siaca [ 4 —i0 24 derr.
64, Soecic conauCtarce PG —30 Oo.
aS. Surtem PG 00 Co
66. Susfoe .G 'Cad. 4'Cma<mu:7¢m
P 10OUM Pyororoe ©
pri> 0
67. Sutne P.G None recus ed Arerrre v
64, Surtactants PG Coot, ¢°C 8 rowny
64. Ternperstire PG oM rOareS . Araivre.
3. Tuoaaey 2.G Coot, 47C. 48 howrs.
Tatwe C~Orgar; Tosze ®
13, 16-20, 22, 24-28, 34-37. 3943, <547, | G Teton Coot, 4°C. 0.008% R SWO\.* ..l T aan
54, 66, 84, 89, 9295 97. Aupealy Heo- g
Caroone, SEDUAN,
8, $7, 90, Purgeadie SOMesc yrOCatons .| — 0] Coot, ¢'C, 0.008% MaS:OW8. Oo
HCY 0 pH2e.
3. 4, Acroten ard scTyorw —0 Coal, 4°C. 0.008% MaySwOy*: Oo

‘ Adpst prt 10 425’2,
23 30, 44, @ 53, 67, 70, T, 8, a8, 9 | G, Tefton Cool, 4°C, 0.008% NayS+Ov*._| 7 deys ul exvacuon,

', red cap. 40 cays sher
exvecwon,
7. 3. Seraxtrws '’ 30 40 ? days wwl exvacwon ¢
14, 17, 44, 50-52 Prraiewe esters'’ —a0 Coot. 4°C, 7 days W exvracwon
40 aays aner
exvacwon
T2-74, NarOsarrerws ‘' ——00 Cool, 4°C. sore n  dax, Oo.
. 0.008% NaS:Or®
76-82. PCBs ' scryrvide —a0 Cool. 4°C, Oo.
54, 55, 45, 69. NVOarOMencs and wCONOrONe ' 00 .| Cool, 4"C, Q.008% MN&SOy? Co.
) sore o darv
- 1208, 812 12 13, 58, 59, 64, 68, 84, 86 | .00 [ O Oo
PoyTucies rometc hyarocartons. !
15, 16, 21, 31, 75. Kasowthers ** — - Cooi, 4°C, 0.008% NasS+Or'.o... Oo.
29, 35-37. 60-63, 91. Chiorvesed Mwavocer- | .__.ad0 Caot, 4°C Oo.
DO ¢f,
82. TCDQ ¢ —a0 j Cool, 4°C, 0.008% MapSehe...... Oo.
Tatse (O—Pestcxies Tems: ! !
1-70. Pe Y e svonst e e e e} 2t a0 jCool, 4°C. oM 50 "%} Co.
Taome (€ —~Racotogees! Tests: . .
G lala SN PP & monms



TABLE 5-1
PRESERVATION TECHNIQUES, AND HCLDING TIMESe

REQUIRED CONTAINERS,
Page 2 of 2 '

‘Polyethylene (P) or Glass (G).
1Sample preservation should be performed immediataly upon sample collection. For composile chemical samples each

afiquot should be preserved at the tima of collection. When use of an automated sampler makes t impossidie 10 preserve
each aliquot, then chemical samples may be presarved by maintaining at 4°C until compasiting and sample splittmq s

completed.

Iwhen any sample is 0 be shipped by common carier or sent through the United Slales Mais, it must comply wath the
Depaament of Transponation Harardous Matenais Regulatons (49 CFR Paat 172). The person aflerng such materal toc
transportation is responsible for dasunng such complianca. For the presarvation requremants of Table I, the Office of
Hazardous Materials, Matenals Transportation Bureau, Department of Transportation has determined that the Hazardous
Materials Regulations do not apply 10 the following matenals: Mydrochionc acid (HCI) in water solutions at concentratons ol
0.04% by weight or fess (pH about 1.96 or greatar); Nitric acid (HNO,) in water solutions at concentrations of 0.15% by wesght

aater); Sulluric acid (H:SO.) in water solutions at concantrabons of 0.35% by weght or less (pH

or less (pH about 1.62 or(?r
about 1.15 or greater); and Sodium hydroxide (NaOH) in water solutions at concentrations of 0.080% by wewght or less (pH

about 12.30 or less).
*Samples should be analyzed as soon as possible after collaction. The times listed are the maximum umes that samgples

may be held belore analys:s and still be consicered valid. Samples may be heid for longer penods anly it the permittee. of
monitoring laboratory, has dala on file to show that the specific types of samplas under study are stadle (or the longer time,
and has recerved a vanance from the Regonal Adownstrator under § 136.3(e). Some samples may not be stable lor the
manmym lime period grven in the lable. A perrutiee, or mondonng laboralory, ts obligated (0 hold the sample for 3 shorter
ume if knowiedge exists 10 show that tlus is necessary 10 myintain sample stabiity. See § 136.3(e) for details.
s Should only be used in the presence of rasidual chiorine.
all samples may de tesied with lead 3cetate paper

*Maxmum holding ime s 24 hours when sullice s present. Opuoralt
before pH adustments in order to detarmine f sullide is prasant. If sulfide s prasent, 4 can be removed by (he addion of

cadmium atrate powder unut a negative spot test s obtained. The sample is filtered and then NaOH s added o pH 12
'Samples should te filtered immediately on-sita before addi aservative lor dissolved metals, .
*Gudance applias to samplas (o be analyzed by GC, LC, or GC/MS (or specitic compounds.

*Sample recening no pH adjustment must be analyzed within seven days of sampiing.
“The pH adjustment s not requred d acrolen will not be measured. Samples (or acrolen recemng no gH adusiment must

be analyzed within 3 days of samolin?. ’
'""When he extractable analytes of concern fall within a singie chemical category, the specfied preservative and mamimum
hoiding umes should be observed for optimum safeguard of sample nlegnty. When the agnalytes of concern (all withun two of

more chemical categories, the sample may be preserved by cooling to 4°C,_reducing resxdual chionne with 0.008% sodwm
thiosuttate, stonng in the dark, and adjusting the pH to 6-9; samples preserved in ttus manner may be held lor seven days
betore axtraction and lor forty days after extraction. Exceptions 0 this optional preservation and holding tme procedure gre
noted n foolnote S (re the requrament for thuosuifate reducton of res«dual chionne). and lootnotes 12, 13 (re the analys:s of
benndine).

¢ . 2diphenylhydrazine is likely to be preseat, adjust the pH of the sample t0 4.0=0.2 10 preveat rearrangement to benzidine.

** Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidaat-free) atmosphere.

“ For the anaiysis of diphenylaitrosamine, add 0.008% N21,S,0, and adjust pH to 7-10 with NaOH within 24 nours of sampling.

* The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72 hours

of collection. For the analysis of sidrin, add 0.008% NaS,0,.
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These samples provide a check on any variability introduced
during the sampling process. Split samples are one sample that
1s divided into two or more aliquots. The aliquots may then be
sent to separate laboratories as a check on analytical results or
one of the aligquots may be assigned a fictitious number and
submitted to the same laboratory as a "blind split”. This "blind
split”. This "blind splait” is a check on the analytical
variability within the laboratory.

Unless otherwise specified, a field blank and trip blank are
used by AFI Environmental for each day of sampling. Duplicate or
split samples are collected at a rate of approximately 3% (1 in
20) for each type of sample.

5.3.4 Matrix Spike Samples

Matrix spikes and matrix spike duplicates are collected,
when required by the work plan, in the same manner as duplicate
samples (see Section 3.3.3) The extra sample volume 1s used by
the analytical laboratory to prepare sample aliquotes to which
they add known concentrations of sample constituents. Recovery
rates of the spiké compounds provide guality control data on the
sample extraction/digestion procedures and also indicate sample
matrix effects.

o S.4 CHAIN-OF~CUSTODY

An 1mportant part of quality control 1s proper documentation
of all aspects of the sampling program. This 1includes careful
labeling of the sample containers, the use of field logs to
recaord pertinent data on—-site during sampling events, and the use
of chain—-gof-custody sheets which accompany the sample fronm
collectiaon through analysis. AFI Environmental uses pre—-gummed
labels with spaces to record client name, sample location, date
and time of sampling, sampler’s name, filtered or not,
preservatives added, and sample ID number. The chain-of-custody
sheets used by AFI Environmental includes all information on the
lapei, and i1n addition: sample type, sampling method, number and
type of containers, name, date and taime of delivering and
receiving the sample at the laboratory, and the date, method and
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person performing each sampling. Custody sheets used
specifically for well—-monitoring include information on the type
of well, size of well, well depth, depth to water, number of
volumes pumped, total volume and pH, temperature, color and
appearance of the sample. Standard documents wused by AFI
Environmental are included in RAppendix C of this report. Care
should be taken to avoid the use of inks that run when wetted.
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6.3 FIELD INSTRUMENT CALIBRATION AND MAINTENANCE

6.1 INTRODUCTION

Calibration and maintenance procedures for the field
instruments identified below are presented 1in the following

sections.

6.2 PORTABLE FIELD pH METER

6.2.1 Accuracy

The calibrated accuracy of the pH meter will be 8.1 pH unit,

over the temperature range of -2,C to 40,C.

6.2.2 Calibration

The pH meter will be calibrated by i1immersing the sensing
probe in a container of certified pH buffer solution traceable to

the National Bureau of Standards. The meter reading will be
compared to the known value of the buffer solution, which 1s
stirred. The meter will be two-point calibrated in the field at
the beginning and end of each group of measurements.

Precalibration at the office will be performed by local jobs.

6.2.3 Maintenance

1. When not 1n use or between measurements, the pH probe
will be kept 1mmersed in or moist with buffer solutian.

Ce The meter batteries will be checked at the end of
day and replaced when needed.

each

3. The pH probe will be replaced any time that the meter

response time becomes greater than two minutes or the
metering system consistently fails to retain 1ts
calibrated accuracy faor a minimum of ten sample
measurements. '
4, If replacement of the pH probe fails to resolve
instrument response time and stability problems, the
instrument willl be sent to the manufacturer for

maintenance and repair.

~ Printed on recycled paoer
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5. A maintenance log will be kept for each pH monitoring
instrument. All maintenance performed on the instrument
will be recorded on this log with date and name of the
organization performing the maintenance.

6.2.4 Data Validation

All instrument calibrations will be documented, indicating
the meter readings before and after the meter has been adjusted.
The pH Dbuffers wused to calibrate the meter will also be
documented. This 1s important, not only the data validation, but
also to establish maintenance schedules and component
replacement.

6.3 PORTABLE FIELD CONDUCTIVITY METER

6.3.1 Accuracy :
The calibrated accuracy of the specific—-conductance nmeter

will Dbe wighin thrge percent of full-scale over the temperature
range of -2 C to 40 C.

6.3.2 Calibration

The speci1fic—conductance meter wilill be calibrated by
immersing the sensor 1in a container of potassium—chloride
standard solution and comparing the meter reading with the known
value of the standard solution. The potassium—-chloride solution
will be prepared in accordance wilth Standard Methods for the

Examination of Water and wWastewater, sixteenth edition, 1985,
Part 2035, or a purchased standard solution will be used.

0.3.3 Maintenance

1. The meter Datteries will be checked at the end of each
day and replaced when needed.

2. The meter response time and stability will be tracked to
determine the need for instrument maintenance. When
response time becomes greater than 2 minutes and thne
meter must be recalibrated more than once per day, the
instrument will be sent to the manufacturer for
maintenance and repair.

~ Pnnted on recycled paper
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3. A maintenance 1log will be kept for each specific-
conductance meter. All maintenance performed on the
instrument will be recorded on this log with date and
name of the organization performing the maintenance.

6.3.4 Data Validation

All instrument calibrations will be documented, indicating
the meter readings before and after the meter has been adjusted.
The standard solution used tao calibrate the meter will also be

documented.

6.4 HNU PHOTOIONIZATION ANALYZER

6.4.1 Accuracy _ . o
The HNU PI10Q1 is temperature compensated to that a 20°C

change 1n temperature corresponds to a change in reading of less
than two percent full-scale at maximum sensitivity. The useful
range of the instrument if from 8.2 to 200 ppn. Response time
is less than three seconds to 30 percent of full-scale.

6.4.2 Calibration

The meter will be calibrated using a cylinder of pressurized
gas certified by a reputable supplier. The calibration gas will
be in the same matrix 1n which the measurements will be taken.
The span pot will be adjusted so the instrument will read the
exact value of the calibration pgas. For a HNU factory-calibrated
by benzene, the calibration will be made using bottle "span gas"
supplied by HNuU.

6.4.3 Maintenance

1. If any of tne following conditions occur, consult the
troubleshooting guide provided in the Instruction
Manual:

a. No meter response 1n any switch position (including
BATT CHK).

o Printed on recycted paper



b. Meter response in BATT CHK, but reads zero or near
2zero for all oathers.

c. Instrument reads correctly i1n BATT CHK and STBY, but
not in measuring mode.

d. Instrument responds in all positions, but signal is
lower than expected.

e. Erratic meter movement occurs.

f. Instrument response slow or irreproducible.

g. Low battery indicator.

Should the troubleshooting techniques fail to resolve
the problem, sent the instrument to the manufacturer for
repair and maintenance.

2. The light source window will be cleaned every four weeks
during periods of continued use.

3. The meter battery will be checked at the beginning and
end of each day. If the needle is not within or above
the green battery arc on the scale—-plate, the battery
will be recharged prior to making any measurements.

6.4.4 Data Validation
ARll instrument calibrations will be documented, indicating
meter readings and the standard gas mixture utilized.

IS Printed on recycied paper
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b DRIVING SHOE . SAMPLER KEAD —
SUITABLE
4 VENTS

SEATING
r__l_ SPLIT BaRREL ———‘ ; ;‘ o1a (mina}

—J— - ‘--’//'/-,\—_-‘{\\V ‘-\\\\*ﬁ-’éﬁ!;«/' T 7 7 £
]
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T 7 7SS EXNF 214 A A A
A ' .

A
{
-y . -y . ’ LSTEEL gALL Q0. PREFERABLY
—— 3" {min) 18° tminal) COATED WiTH A MATERIAL OF ,
SHORE HARDNESS OF 30 TO <0 !

|

1T
L]

27" (mia) COPEN)

Note 1—Split barrel may be | ¥ in. inside diameter provided it contains a liner of 16-gage wall thickness.
Note 1—Corc retainers in the driving shoc to prevent loss of sample are permitted.

NoTe 3—The comers at A may be slightly rounded.
Merric Equivaleats

ia, mm in. mm
Yie (16 gage) 15 2 50.8
% 12.7 3 76.2
/ 19.0 6 1824
% 2 18 4372
X e 27 685.8
14 J8.1

FIG. 1 Standard Split Barrel Sampler Assembly.

The American Socicty for Tc:rmg and Maerials takes-ao position respecting the validiy of any patent rights asserted in
conaccrion with any item mendoned in this stendard. Users of this sandard are expressly advised that determination of the validicy
of any such paters rights, and the risk of infringemant of suchk rights, are auirely their own reponsibdity.

This standard is subject to revision at any rime by the responsible technical committee and must be reviewed every five years
and if not revised, cither reapproved or withdrawn. Your comuments are invited cither for revision of this siandard or for additional
stendards and should be addressed to ASTM Headguarterz. Your comments will receive careful consideration at @ meeting of the
responsible technical commiriee, which you may attend. [f you feel that your comuments have not received a fair hearing you should
make your views known to the ASTM Comumittee on Standards, 1916 Race SL. Phdadelphia, Pa 19103.
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desired depth.is reached shall not be permitted.
Where casing is used. it may not be driven
below sampling elevation. Record any loss of
circulation or excess pressure in drilling fluid
during advancing of holes.

3.3 With the sampler resting on the bottom
of the hole, drive the sampler with blows from
the 140-1b (63.5-kg) hammer falling 30 in.
(0.76 m) uatil cither 18 in. (0.45 m) have been
penetrated ar-100 blows have been applied.

3.4 Repeat this operation at intervals not
longer than 5 {t (1.5 m) in homogeneous strata
and at every change of strata..

3.5 Record the number of blows required to
effect each 6 in. (0.15 m) of penctration or
fractions thereof. The first 6 in. (0.15S m) is

considered to be a seating drive. The number of

blows required for the second and third 6 in.
(0.15 m) of penctration added is termed the
penetration resistance, N. [f the sampler is
dnriven less than {8 in. (0.45 m), the penetration
resistance is that for the last | ft (0.30 m) of
penetration (if less than 1 ft (0.30 m) is
penetrated, the logs shall state the number of
blows and the fraction of 1 ft (0.30 m) pene-
trated).

3.6 Bring the sampler to the surface and
open. Describe carefully typical samples of
souls recovered as to compasition, structure,
consistency, color, and condition; then put into
Jacs without ramming. Seal them with wax or

1

D 1586 .

hermetically seal to prevent evaparation of the
sotl moisture. Affix labels to the jar or make
notations on the covers (or bath) bearing job
designation, boring number, sample number,
depth penetration record, and length of recov-
cry. Protect samples against extreme tempera-
ture changes.

4. Repart

4.1 Data obtained in borings shall be re-
corded in the field and shall include the
following:

4.1.1 Name and location of job,

4.1.2 Date of boring—start, finish,

4.4.3 Boring number and coordinate, if
available,

4.1.4 Surface clevation, if available,

4.1.5 Sample number and depth,

4.1.6 Mecthod of advancing sampler, pene-
teation and recovery leagths,

4.1.7 Type and size of sampler,

4.1.8 Description of sail, -

4.1.9 Thickness of layer,

4.1.10 Depth to water surface: to loss of
water: to artesian head: time at which reading
was made, ' '

4.1.11 Type and make of machine.

4.1.12 Size of casing, depth of cased hole,

4.1.13 Number of blows per 6 in. (0.15 m),

4.1.14 Names of crewmen, and

4.1.15 Weather; remarks. -



qgnv Designation: D 1586 — 67 (Reapproved 1974)

Standard Method for

PENETRATION TEST AND SPLIT-BARREL

SAMPLING OF SOILS!

This standard is issued under the fixed dcsxgnauon D 1586: the number lmmcdxztdy following the dedgnation indicates the vear of .
ariginal zdopuon or, in thé case of revision, the year of last revision. A number in parentheses indicates the vear of last reapproval.

A superseript epsilon (o) indicates an editorial change sinee the last revision or reapproval
This method has been approved for use by agencies of the Deparunent of Defense and for listing in the DoD Index of

Specificagons end Stenderds.

1. Scope

1.l This method describes a procedure for
using a split-barrel sampler to obtain repre-
sentative samples of soil for identification
purposes and other laboratory tests, and to
obtain 2 measure of the resistance of the soil to

penctration of the sampler.

2. Apparatus

2.1 Drilling Equipment—Any drilling equip-
ment shall be acceptable that provides a rea-
sonably clean hold before insertion of the
sampler to ensure that the penetration test is
performed on undisturbed soil, and that will
permit the dnving of the samplcr to obtain the
sample and penetrition record in accordance
with the procedure described in Section 3. To
avoid “whips™ under the blows of the hammer,
it is recommended that the drill rod have a
stiffness equal to or greater than the A-rod. An
“A” rod is a hollow drill rod or *steecl’ having
an outside diameter of 1% in. (41.2 mm) and
an inside diameter of 1% in. (28.5 mm),
through which the rotary motion of drilling is
transferred from the drilling motor to the
cutting bit. A stiffer drill rod is suggested for
holes deeper than 50 ft (15 m). The hole shall
be limited in diameter to between 2% and 6 in.
(37 2 and 152 mm).*

© 2.2 Split-Barrel Samp[er—Thc sampler
shall be constructed with the dimensions in-
dicated in Fig. |. The drive shoe shall be of
hardened steel and shall be replaced or re-
patred whan it b comes dented or dlSLorth

- R

mm) (mintmum diameter) vent ports and shall
contain a ball check valve. [f sizes other than
the 2-in. (50.8-mm) sampler are permitted. the
size shall be conspicuously noted on all pene-
tration records.

2.3 Drive Weight Assembly—The assembly
shall coasist of a 140-1b (63.5-kg) weight, a
driving head, and a guide permitting a frec fall
of 30 in. (0.76 m). Special precautions shall be
taken to ensure that the energy of the falling
weight ts not reduced by friction between the
drive weight and the guides. .

2.4 Accessory Equipment—Labels, data
sheets. sample jars, paraflin, and other neces-
sary supplies should accompany the sampling

cquipment.

3. Procedure

3.1 Clear out the hole to sampling clevation
using cquipment that will ensure that the
material to be sampled is not disturbed by the
operation. [n saturated sands and silts with-
draw the drill bit slowly to prevent loosening of
the soil around the hole. Maintain the water
level in the hole at or above ground water level.

3.2 In no case shalf a bottom-discharge bit
be permitted. (Side-discharge bits are permissi-
ble.) The process of jetting through an open-
tube sampler and then sampling when the

' This wmethod s uader the jurisdiction of ASTM Com-

mittee D-18 on Soil and Rock )
Current edition approved Qct. 20. 1967, Originally tssucd

1958. Replaces D 1586 - 64 T.
*Hvorslev, M. 1. Surface Exploration and Sampling of

Soids jur Civid Engireering Purposes. Thc Enginczring
- .. - s- o~ . . 1 N (W3 TrAe =
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SUMMARY FORM

Cuos JU

CLIENT/LOCATION PROJECT NO.,
AHALYSIS
PRESERVATION

: CONTAINERS

SAMPLE DATE TIME : DATE

1.0, SAMPLED | SAMPLED A;:Qéggés
NO, S12E/TYPE
RELINQUISHED BY: DATE/TIME RECEIVED BY: DATE/TIME | HOTES:
RELINQUISHED BY: DATE/TIME RECEIVED FOR LAD, BY: ODATE/TINE




' - MONITORING WELL
SAMPLE CHARACTERIZATION

&%E

& FIELD DATA SHEET

!, SOURCE
i
I CLIENT WELL NO.
I LocaTION WELL TYPE/SIZE
I| EVACUATION
: DATE ITEM START FINISH
-] WELL OEPTH TINE
 DEPTH TO WATER pH
l WELL VOLUME TEMP. )
' ugTHOO DEPTH

NO. OF VOLUMES COLOR

TOTAL YOLUME i = APPEAR.

+1/4°: 0.077 . 2 :0.16 037 =
GAL./FT. 1-112°: 0.10 2-1/2° 0.24  3-1/2° 0.50 47 0.64 6 1.46

| SAMPLING
1 CATE pH
l TIME TEMP

METHOO COLOR
I CONTAINER APPEAR.

SAMPLED BY. Eh

RESERVATION
{ . OATE

FILTERED: YES NO TIME 8Y

PRESERVED: YES NO TIME BY

PRESERVATIVE: (J H,50, (] HNoOy (J NaOH (] H5PO~CuSO4 (J 2alCoHg0,),
l (JcooLed TO 4°c [J OTHER

|
@cL0 NoTES




o\ s (e SAMPLE CHARACTERIZATION
& CHAIN OF CUSTODY SHEET

EUENT

UAMPLE LO.

- - - = ems .

SAMPLING |

SAMPLE TYPE SAMPLING METHOO

ONTAINERS: No. TYPE

COMPCSITE: DATE SET TIME_ BY

DATE PICKED-UP. TIME 8Y

GRAB: oaTE - TIME 8y

{OTES:

PRESERVATION |

_ =

ﬁreaso: YES NO_____ TIME 8Y

RESERVED:  YES NO TIME__ g

RESERVATIVE:  [JH,S0, [ Hnoy (] NaoH O HyPO,*CusOg 0J Za(c,yHy 050,

. Ocooreo To 4°c  [JOTHER
VOTES: ) i
cusrooy | . CUSTOOY | tusomaroer suscoNTRACTOR

YELIVERED BY NAME OF LAB

MTE___ TIME ADORESS

IECEIVED BY DELIVERED BY.

MATE TIME ' 0ATE TIME
RECEIVED 8Y. 2 !
DATE TIME ot

T NOTES | | ;

MR R YT S T VYR, P VY




M CBSERYATICN WELL REAUINGY
ROJECT. LOCATION
lamoo OF READING ¢
—
ERENCE POINT .
TE TIME(START) TIME (END) INITIALS
(EATHER CONDITIONS
DEPTH TO DEPTH TO
NO. REF. ELEV. ELEV. w ; EF. ELEV.
well WATER LE ELL NQ WATER REF. ELEY ELEV.




—— A

HNU Air Monitoring Data

Site Sketch

Site Name

Client Name

Project No.

Sampler’'s Name

Weather & Notes

Date

Time

wind
Direction

wind
Speed

Span

Location Setting

Concen —
tration
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Regional Soli1d and Hazardous Waste Engineers, Bureau Directors
and Section Chiefs

Mifchael J. 0*Tooie, Jr., Directors, Diwv. of Hazardous MWaste

Remediation PROPOSED DIVISIiGON JTECHNICAL AND ADMINISTRATIVE

GUIDANCE MEMORANDUM TAGM — DiSPOSAL OF DRILL CUlTiNGS

Burogcse

This document presents dispesal alternatives for drilling
cuttings and spoils from the instaiiation of monitoring wells or
so1l porings at Class & sites.

Introduction

This document specifically addresses the hangling of drill
cuttings derived from Class 2 sites. These cuttings generally
come under the derivative rule [Part 371.1 (d)(3) and (4)] which
defines any constituent derived from a Class 2 hazardous waste
site as a hazardous substance and requlres handling of these
materials as nazardous wastes.

Disposal Alternatives

Disposal of monitoring welli dri1il cuttings  can be
accomplisned by one of two metnods: on—-site disposal or off site
disposal.

i. On—-site disposal to ground surface

Drill cuttings may bDe disposed of on tne ground surface

praviced the foliowing con@itions are met:

a. The drill cuttings are disposed of within 20 feet
of the well or bore hnole.

o. The dr:ll cuttings are disposed of in such a manner
that surface runoff cgoes not move tne cuttings or
cause contaminants from tne cuttings to migrate to
a surface wai2r gody or & weceiving stream.

c. Tne drill cuttings are disposed of 1n such a manner
sg thnat 1nfiltrate whicn cames 1n contact witn the
cuttings w1l migrate to tihe aquifer 10 contact
with tTihe area the cuttings camse from. inis 13

consisfent with refurning the cocntaminants to the

aguifer of withnarawai.

a. Uri1il cuttings do not pose an imminent threat to
healtn anc environment Guring oisposal. Driil
cutting willil oe tested Dy fieida anaiytical

arganic vapar

tecnnigues such as pri, CoOnNGuctiv:ity,
other Department

levels, onvsical abppearance or
approveg Ti:eic anaiytical methods to ascertain the
threat to heaitn anag envircnment. Tnis testing will

( ~ Printed on recycled paper
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Off

be consistent with the Health and Safety Plan for
the sate. Drill cuttings which pose an 1imminent
health tnreat will be handiea on a case—-by-case
basis according to the determined risk.

Drill cuttings may be collected and disposed of at
a speci1fic central on-s:te locatien which provides
the same protection as paragrapns (D) and (g
above.

site disposal

Drill
following conditions are met:

a.

« Printed on recycled paper
to help protect the environment

cuttings may be disposed of off site provided the

The drill cuttings are accompanied by a 6 NYCRR Part 372
manifest and a & NYCRR Part 364 Transporter Permit.

The
are

drill cuttings are disposed of at facilities that
perhitted to operate a hazardous waste disposal

facility under © NYCRR Part 373 or a waiver of this
regulation has been gbtained.

In
not

the case where drill cuttings have been determinea

t0 be hazargous wastes, they can be disposed of at a

permitted Part 360 disposal site.
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- SAMPL ING METHODCLOGY

The sampling approach is an application of a standard
statisticai technique for estimating popuiations or contamlnated“

areas. The proportion of the population 1S def1ned‘ as a
contaminated circular hot spot and the population is all the sail’
wltnin the boundaries of the grid to be sampléd. It 1s not

necessary to define the contamination area as circular to wuse
this approach. The design requires the selection of a confxdence
level for detecting the constituents of concern thh1n the "hat
spot and the selection of the hot spot size. o
Historically, The Agency for Toxic Substances and Disease
Registry (ATSDR) has required in prior USEPA and New York State
Department of Environmental Conservation (NYSDEC) studiés a 95
percent confidence level for detection of cgntaminated hot spots.
To achieve the ATSDR requirements, the hot'spotfsize should be’
the minimum area of soil contamination for each interval that
statistically can be detected based on review of the historical
sampling at the site. The size of this hot spot was' determined
to be the minimum area of soil contamination for each depth that
statistically can be detected and defined based revxew “of the
historical sampling. The hot spot size will ensure that the so1l”
samples collected will be spatialiy representatlve. CoWith T a
confidence level and hot spot size selected, 'the following
formula 1s used to calculate the reguired sampie's1ze:‘ R

2
"=z
d
Notes:
d = antilog of -0.9626 long n + @.250
N = number of sampies
2 = constant obtainea from a normal dlstrxbutlon table For a’
95 percent confidence
p = estimated popuiation proportion or percentage' of hat
spot to grid area ’ ‘
a=1-p
d = antiliog o7 -Jd.95Zb izsg o - 2.2Z¢
Because "dr, which 1s eguivaient to {rell1abBility coeffxczent)
times {standard error), is a function of the sample number' a

the formula 15 1terative. Several :iterationsg‘are required to
arrive the percent spot s:izZe To 3grid area. ' T
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