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1.0 INTRODUCTION

This work plan for soil sampling and analysis has been prepared in response to
the Preliminary Assessment, Main Plant Site Technical Notice of Deficiency
(TNOD) 1issued by NYSDEC. The plan describes the objectives, technical
approach and specific methods to be employed in the collection of soil samples
at the CIBA-GEIGY main plant site in Glens Falls, New York. Although AWARE
has been the principal author, this plan represents a joint effort on the part
of several consultants to CIBA-GEIGY on this project. The plan makes specific
reference and relies upon several documents which have not been reproduced for
this submittal. These include the Preliminary Assessment by Malcolm Pirnie
(September 1987) and the summary of manufacturing history prepared by
CIBA-GEIGY (November 1988). Lastly, this work plan is but one of several
work plans and ongoing studies being prepared and implemented by CIBA-GEIGY.
Together these plans and studies comprise an overall remedial investigation

program for the plant site.
1.1 OBJECTIVES AND SCOPE

The overall goal of this sampling plan is to provide the appropriate soil data
necessary for the evaluation of remedial alternatives. 1In order to achieve

this goal, the following objectives have been identified.

° Determine the extent that waste/fill deposits may have migrated

off-site, particularly from the western portion of the site.

M Determine the distribution of contaminants in both the waste/fill

deposits and naturally occurring soils.

° Evaluate the mobility or leachability of specific contaminants to

the groundwater flow system.

° Provide additional data regarding the thickness and extent of
natural clay deposits which may locally influence the direction of

groundwater flow in the overburden.



° Provide additional data regarding the top of bedrock surface

configuration.

The scope of this proposed investigation focuses on four specific concerns put

forth in the Main Plant Site TNOD. These are summarized as follows:

TNOD Item ¢#l Conduct a reconnaissance boring program to determine the

limits of waste/fill areas.

TNOD Item #3 Investigate source areas upgradient of known groundwater
contamination.

TNOD Item #4 Evaluate the industrial sewer as a potential source of soil
contamination.

TNOD Item #8 Investigate the quality of soils beneath floor slabs of

on-site buildings.

This work plan also addresses the subsurface conditions of the north and south
waste piles. Although this area is the subject of a separate TNOD dealing
with the closure of these units, additional soils characterization is best
achieved through this work plan. All other items contained in the Main Plant

Site TNOD will be addressed under separate work plans.

1.2 PREVIOUS INVESTIGATIONS

An extensive preliminary soil investigation was conducted by Malcolm Pirnie in
1987. Between February 5 and April 3, 1987, Malcolm Pirnie and
Dunn Geoscience Corporation completed the drilling of approximately 75 soil
borings (Figure 1-1). A total of approximately 220 samples were collected for
laboratory analysis of metals. Of these, approximately 54 were also analyzed
for E.P. Toxicity Metals and approximately 157 samples were analyzed for

organics. This program has been summarized on Table 1-1.
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SUMMARY OF MALCOLM PIRNIE SOIL INVESTIGATION

TABLE 1-1

Area of Investigation

North Waste Pile

South Waste Pile

South/West Building 49

Incineration Area

Vicinity Building 56

South Building 45

Parking Lot

Total

Number of Samples per Material Type

Waste/Fill  Topsoil Sand Silt Clay Total
20 0 0 2 3 25

40 0 0 1 0 41

10 0 3 0 3 16

18 0 17 0 6 41

35 0 19 1 12 67

3 3 7 1 3 17

4 0 6 2 1 13

130 3 52 7 28 220



Although the 1987 investigation provides a good deal of subsurface

information, it does not fully achieve the objectives identified above. It is

the intent of this work plan to build on the existing data and to fill in
those areas which require more information.



2.0 TECHNICAL APPROACH

In order to achieve the objectives stated above, the following issues must be

addressed:
° the spatial distribution of soil borings
° the depth interval(s) from which soil samples will be collected for
laboratory analysis
. screening methodologies for metals and organics
) the chemical parameters which will be analyzed
° the leaching protocol to be used to evaluate the mobility of the

contaminants

2.1 DISTRIBUTION OF BORINGS

Generally speaking, the selection of soil boring locations can be made based
on either a biased or unbiased approach. 1In this work plan a combination of
these two approaches has been developed. An unbiased grid has been
established across the site in order to provide coverage of those areas which
have not been investigated previously. These areas include the central and

eastern portions of the plant.

A biased boring plan has also been developed to supplement the reconnaissance
plan. This biased approach takes into consideration the results of the
Preliminary Assessment and the operational history of the site. Specifically,

these areas include:

. The area to the west of the North Lagoon and associated waste
piles, and the area to the west of the incineration area. The
preliminary assessment did not address these off-site areas.
Additional borings are needed to determine the extent of migration

of site related waste/fill deposits.



. The area of the parking lot at which chrome ore was previously
stockpiled by the U.S. Government. This area was investigated
during the preliminary assessment, however, several additional

borings are proposed to determine the extent of this ore.

] The area in the vicinity of the industrial sewer. The industrial
sewer has, over the years, contained all of the chemical products
and wastes from the plant. As a result, a series of borings have

been located along its length.

. The soil beneath manufacturing areas. Most of the buildings on
site were wused to manufacture organic and inorganic pigments.
Building slabs of specific buildings will be examined for likely
pathways to the subsurface such as cracks, etc. Borings will be
located at these points to determine if manufacturing operations

may have contaminated the subsurface soils.

2.2 SAMPLE SCREENING AND ANALYSIS

In each boring all soil samples will be collected in two-foot depth increments
from ground surface to refusal on bedrock. Each sample will be classified as
fill, waste (tailings) or natural soil and sent to the laboratory for
screening of metals and organics. The sample screening program includes use
of a gas chromatograph (GC) for organics and the inductively coupled plasma

(ICP) method for selected metals.

In the case of organics, a GC has been chosen over the more common field
headspace method (HNU or OVA) for the following reasons. First, the GC will
provide a hard copy chromatogram which will be available to document the
results of the screening procedure. Secondly, the GC will detect
semi-volatiles in addition to the volatile compounds, whereas the HNU would
not. Finally, the implementation of sample screening in the controlled
environment of a laboratory reduces instrument downtime and the field

variability involved with using an HNU or OVA.



The sample screening data will be the primary factor in the selection of
samples for more complete analysis. However, since the GC screening method
provides only a qualitative response, a relatively strong complement of
confirmatory analyses are proposed to support these results. For each boring
in which a positive organic screening response is measured, two samples will
be selected for laboratory analysis of volatile and semi-volatile organics.
The sample associated with the highest response will always be chosen, as well
as one other sample representing some lower (or non-detected) value. The
objective will be to compile a range of screening values which have laboratory

confirmation in order to correlate the remaining screening data.

Sample screening for metals by ICP is proposed in order to provide actual
(documented) metal concentrations for each soil sample collected. This
information will aid in the delineation of both the areal and wvertical
distribution of metals in the subsurface. The screening technique will use
standard ICP methods for a '"targeted" list of metals. 1In addition, samples
from selected areas will be analyzed for "supplemental" inorganic parameters

which were used in that area.

The metals screening process will provide quantitative data for the "targeted"
list of metals. To ensure adequate coverage of other metals of concern,
approximately five percent of the samples will be analyzed using ICP or AA
methods as appropriate for an "expanded" list of metals. The target list,

supplemental parameters and expanded list are further discussed below.
2.3 SELECTION OF PARAMETERS

Based on the historical account of site operations and the previous soil
investigation program, four target metals have been identified for the metals
screening procedure. These are barium, cadmium, chromium, and lead. The four
metals will be analyzed by the ICP method for every sample collected during
this investigation. In certain borings, each sample will also be analyzed for
"supplemental" parameters as follows: Borings located in the vicinity of
Buildings 42 and 49 will include analysis for mercury, whereas borings in the
vicinity of Building 45 will include analysis for free and dissociable

cyanide.



In order to provide adequate site-wide information on other metals, an
"expanded" list of metals will be analyzed in approximately five percent of

the total samples collected. This expanded list is identified on Table 2-1.

A similar account in terms of organic parameters indicates that both volatile
and semi-volatile organics were used in some manufacturing operations. Thus
the complete list of priority pollutant volatile and semi-volatile organics

will be analyzed for those samples so designated.

2.4 SAMPLE LEACHING PROCEDURE

In order to reasonably simulate the in situ leachability of metals from the
various waste and soil materials on site, a leaching test will be applied to
selected samples. The test which has been chosen is ASTM D3987-85 (Annual
Book of ASTM Standards, 1986): "Shake Extraction of Solid Waste with Water".
In this procedure, 70 grams of sample is mixed with 1400 milliliters of water
and agitated continuously for about eighteen hours. The extract is then
passed through a 0.45 micron filter, pH measured, and analyzed for selected

metals.

Unlike the E.P. Toxicity test, the water extraction simulates conditions in
which the soil itself is the major factor in determining the pH of the extract.
The target list of metals for analysis includes arsenic, barium, cadmium,
chromium, cyanide, lead, mercury, and selenium. However, if other metals are
present in significant concentrations in the soil, these will be included in

the extract analysis.

Approximately 50 percent of the samples selected for the expanded metals
analysis (approximately 25 samples) will be subjected to the leaching test.
This selection will be primarily from the high and medium range total metal

concentrations.



Table 2-1

Parameters for Soil Analysis

Inorganics Organics

Sample Screening (Target List) Sample Screening

Barium _ Chromium Gas Chromatography

Cadmium ’ Lead (PID and FID)

Supplemental List Expanded List

Cyanide Mercury Volatiles (USEPA Method 8240)

Semi-volatiles (USEPA Method 8270)
Expanded List

Arsenic Mercury
Barium Selenium
Cadmium Strontium
Chromium Iron
Cyanide Lead

Copper



3.0 FIELD INVESTIGATIONS

The implementation of this soil sampling work plan consists of 5 tasks as

described below.

Task 1 - Site Reconnaissance

AWARE will stake and identify all boring locations designated in the work plan.
A site reconnaissance will then be conducted over a one or two day period in
order to discuss the logistics of implementing this work plan. It is
anticipated that representatives of CIBA-GEIGY, Clement Associates,
Aquatec Inc. and Empire Soils Investigations, Inc. will participate. The
reconnassiance will include a site walkover to observe these boring locations
and review their intended purpose. Access limitations, public health and
safety concerns, and any other pertinent factors which come to light as a

result of this walkover, will be discussed at this time.

Task 2 - Surface Geophysical Program

The application of non-disruptive surface geophysics may provide yet another
tool with which to evaluate the extent of tailings and/or soils with high
total metal concentrations. Based on the known site conditions, two surface
geophysical methods have been identified as having the potential to provide
this data. These are induced electromagnetics (EM) and earth resistivity.
This task provides a means of evaluating the utility of each technique through

an on-site trial survey.

The trial survey will be conducted along a predetermined line in an area of
known subsurface conditions. Cross-section F-F' of the Preliminary Assessment
Report, for example, contains a number of borings which depict tailings,
natural soils and clean fill. This program will consist of one day of field
evaluation for each technique and will include several runs using different

instrument spacings.



The results will be presented in a brief report prepared within several weeks
of the survey. The report will include all raw data and a comparative
analysis of the different spacings. The report will also provide conclusions
as to the utility of each method, lihitations and the recommended approach for

subsequent surveys (if appropriate).

If surface geophysics is demonstrated to be of value at the site, a work plan
addendum will be prepared describing the proposed field program. The location
of geophysical ‘lines will be identified and the integration of these data with

proposed borings will be discussed.
Task 3 - Soil Borings/Sample Collection
Reconnaissance Borings

An unbiased grid, consisting of 20 reconnaissance borings, has been developed
and is conceptually illustrated on Figure 3-1. Each boring will extend from
ground surface to bedrock in accordance with the procedures contained in
Appendix A. Furthermore, each soil sample interval (two feet long) will be
subjected to both organics (GC) and metals (ICP) screening. Soil samples will
be selected for expanded laboratory analysis in accordance with the procedures

described in Section 2-2,
North and South Waste Pile Borings

Two borings will be drilled in the north waste pile and two borings in the

south waste pile in order to collect samples for the leaching test proposed in

Task 4 (Figure 3-2). Previous data have been collected by compositing soils
from within four-foot depth increments. This work plan will consist of
individual samples, each representing a two-foot long increment. Sample

screening will be conducted on each sample as described in Appendix A.

Three off-site borings are also proposed in order to evaluate the extent (if
any) of waste pile materials migration toward the west. These borings will,
by necessity, require access approval by the current owners of the adjacent

property. Exact boring locations will be selected in the field based on



- RIS s i S S S e —
LEGEND:
MW 26 @ EXISTING MONITORING WELL
I No.7 @ EXISTING PRODUCTION WELL
P46 O EXISTING PIEZOMETER

—4} PROPOSED SOIL BORING

4 FIGURE 3-I
| | e el DISTRIBUTION OF UNBIASED
- SOIL BORINGS

CIBA - GEIGY CORPORATION
GLENS FALLS PLANT

200 0 200 400
BASE MAP TAKEN FROM MALCOLM PIRNIE 5——-———.,___: NASHVILLE , TENNESSEE
DRAWING NO. 0267-87001-0 (SEPT. 1987) RUWRRE

scale feet INCORRORATED  MAHWAH , NEW JERSEY




S
LEGEND: b 6993
MW 26 @ EXISTING MONITORING WELL q
No.7 @ EXISTING PRODUCTION WELL o - - 7“, - ' '
P46 O EXISTING PIEZOMETER

PROPOSED SOIL BORING

BUILDING IDENTIFIED FOR
SOIL BORINGS

3 pa

FIGURE 3-2

= e 25 ) DISTRIBUTION OF BIASED
SOIL BORINGS

CIBA - GEIGY CORPORATION
GLENS FALLS PLANT

DRAWING NO. 0267-87001-0 (SEPT. 1987)

200 (0] 200 400
BASE MAP TAKEN FROM MALCOLM PIRNIE E__ mmeE NASHVILLE , TENNESSEE
scale feet iNcoaro@nmTen  MAHWAH , NEW JERSEY




observations of topography and soil color as well as the surface geophysical

program (if employed).

Incineration Area Borings

Soil data collected by Malcolm Pirnie indicates the potential for soil
contamination in the southwestern portion of the site known as the
incineration area. In order to supplement the existing data, nine borings are
proposed. Samples will be collected and subjected to metals and organics

screening in accordance with the procedures of Appendix A.

Three off-site borings have also been proposed west of the incineration area.
The borings will be located based on a visual reconnaissance of the area and
the surface geophysical program (if employed). These borings will be

contingent upon permission and access limitations.

Parking Lot Borings

Thirteen borings were previously located in the eastern parking lot in the
vicinity of what was once a U.S. Government chrome ore stockpile. These
borings did not define the 1limits of this material however, and thus,
additional borings are proposed. It is anticipated that eight borings will be
sufficient to define this limit. Each boring will provide subsurface samples

for visual examination and sample screening.

Building Slab Borings

Upon the complete demolition of selected buildings, one to three borings will
be located and drilled through the remaining concrete slab for soil sample
collection. The following buildings were selected for this evaluation based

on their operational history.

Building 1 Building 42 Building 49
Building 2 Building 43 Building 45
Building 5 Building 10 Building 56
Building 6 Building 44 Building 8
Building 41 Building 53 Building 2128

10



Prior to exploration, each floor slab will be visually inspected for signs of
damage, such as open cracks, missing concrete or other openings which may have
served as a passageway for contamination to enter the underlying soil. Care
will be taken to ensure that the identified cracks, etc., were present during
the operation of the building and are not merely the result of decommissioning
activities. The location of any sub-floor structures such as sumps, drains,
vaults or tanks will also be identified. Borings will then be located on a
case-by-case basis to best evaluate the potential impact on the soil from
these areas. Soil sample collection, screening and analysis will be conducted

in a similar fashion to the reconnaissance borings.
Industrial Sewer Borings

In order to evaluate the quality of soils associated with the industrial
sewer, a program of 24 exploratory borings have been proposed at roughly
200-foot spacings. The borings will be used to collect soil samples for
visual inspection and to conduct metals and organics screening. This program

will be conducted after the initial boring programs have been implemented.
Task 4 - Laboratory Analysis

Based on the number of proposed soil borings and the anticipated
subsurface conditions, approximately 1,000 so0il samples will be screened
in the laboratory for organics and metals. Of these, approximately 200 will
include the "supplemental" metals cyanide and mercury, and approximately five
percent or 50 will be selected for the laboratory analysis for the expanded
parameter list of metals. The number of samples analyzed for organics will
depend upon the results of the GC screening but will be limited to two per
boring. All laboratory analyses will be conducted by Aquatec, Inc. of

Burlington, Vermont.

Inorganic analysis will be in accordance with New York State protocol and will
be analyzed at Level III which includes reporting of internal quality
assurance/quality control. For every twenty samples, matrix pike and matrix

pike duplicates will be included for quality control.

11



The expanded list of metals will include the four metals (barium, cadmium,
chromium and lead) and will be expanded to include copper, iron, and strontium
by ICP. Arsenic and selenium will be analyzed by graphite furnace atomic
adsorption, Mercury will be analyzed by cold vapor atomic adsorption.

Cyanide will be analyzed by a distillation/colorimetric method.

The parameters to be included for each of these groups are identified in
Table 2-1. Approximately 50 percent of the samples selected for the expanded
list of metals, will be subjected to the leaching test (approximately 25).
This test will be conducted in accordance with the procedures described in

Appendix B.

Samples for organics will be analyzed using U.S. EPA OSW Methods 8240
(volatiles) and 8270 (semivolatiles). These analyses will be in accordance
with New York State protocol and will be analyzed at Level III which includes
reporting of internal quality assurance/quality control. For every twenty
samples, matrix spike and matrix spike duplicates will be included for quality

control.

Task 5 - Survey

Each of the borings will be surveyed for horizontal location (New York State
Plane Coordinates) and elevation (+/- 0.1 feet, USGS Datum). The locations
will be marked with wooden stakes by AWARE prior to and after the borings have
been completed. The surveyor will be invited to tour the site prior to
beginning this work. All survey work will be conducted by a New York State
licensed surveyor. The locations will be clearly identified on a site base

map along with their respective ground surface elevation.

Task 6 - Data Compilation and Report

All data collected during this investigation, as well as previous soils data,
will be placed in a computerized database. Parameters, such as coordinate

location, soil type and depth, sample interval, sample screening values and

analytical results will be included. Once entered, various data management

12



procedures will be used to evaluate vertical and/or horizontal relationships
(trends). These procedures may include sorting, kriging, graphing or
statistical analysis. This data will be presented in both tabular and

graphical form.

The data will also be presented on site maps and cross sections. Maps may
include the extent and thickness of tailings and natural clay deposits, top of
bedrock, top of clay surface and, of course, isoconcentration maps of the
various metals and organics of concern. Depending on the results, maps may be
prepared for selected depth intervals (i.e., lead concentration at the 2-4

foot depth) or along selected cross sections.
All data, including laboratory QA/QC and the results of the scil screening,

would be included. The report would also provide a discussion of the results

and recommendations for subsequent action, if necessary.

13
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Soil Sampling Protocol



APPENDIX A

Soil Sampling Protocol

The collection of soil overburden samples will be required in order to fulfill
a variety of objectives including physical description, sample screening, and
laboratory chemical analysis. The work plan shall specify the data objective,
location, depth, and analytical parameters for each soil sample program. The
purpose of this field operation procedure is to describe the methods to be

used during each of these activities.

Physical Description

All soil samples will be <collected using a two~foot 1long, standard or
three-inch diameter split-spoon sampler. A drilling rig will be used in
conjunction with hollow stem augers and the samples will be collected from the
ground surface to refusal on bedrock. The samples will be collected in

consecutive two-foot long intervals in accordance with ASTM D-1586-87.

For each two-foot interval, the sample will be visually examined and described
in accordance with the Unified Soil Classification System. This information,
together with a record of the length of the recovered portion of the interval,
will be entered into the field log book. A portion of the soil will then be
placed in an eight ounce, wide-mouth glass jar using a stainless steel knife.
The jar will be filled to three-fourths its volume, and capped with a screw-on

lid. The jar lid will then be marked with the following information:

® Date

Boring Location Number
Sample Number

® Depth Interval

o Job Number

The sample jar will then be placed in a similarly labeled carton for storage

at a designated location.



Sample Screening for Organics

All soil samples collected during this investigation will wundergo sample

screening as described below.

A portion of the sample will be immediately placed in a 40 ml sample

container upon opening of the split-spoon sampler.
o The container will be immediately capped with a screw-on 1lid and
teflon septum, preserved in accordance with the procedures described

below and transported to Aquatec's laboratory.

The sample will be screened in the lab using the gas chromatography

method.

Sample Screening for Metals

All soil samples collected during this investigation will undergo sample

screening for metals as described below.

A portion of the sample will be placed in a 40 ml sample container.

e The sample container will be properly labeled and sent to Aquatec's

laboratory in accordance with the procedures described below.

] The sample will then be digested and the extract analyzed for barium,

cadmium, chromium and lead by the ICP method.

. Selected samples will also be analyzed for supplemental metals and

the expanded list of metals.
Soil Samples for Laboratory Analysis
Soil samples to be collected for 1laboratory analysis will wundergo the

identical handling procedures described for visual classification and sample

screening. Since the selection of samples for laboratory analysis will be



made only after the sample screening is completed, these samples must be
collected for possible analysis from each two foot depth interval. This will
require that two additional 40 ml containers be filled for possible organic
.analysis and one 16 oz. glass container be filled for possible analysis of the
expanded list of metals. Samples to be analyzed for organics shall be placed
in the containers as quickly as possible. Furthermore, all samples for
laboratory analysis shall be preserved and transported in accordance with the

following procedures.

All samples to be sent to the laboratory for chemical analysis must be
maintained in a condition that is as close as possible to in situ conditions,
particularly in the case of the volatile organics. The first consideration is
the proper selection of containers, preservation, and associated holding times.
Other considerations include proper field notes, proper chain-of-custody

procedures, and proper labeling of the samples.

Containers

The type and size of containers used for soil sample collection has been

specified in the previous sections and will be provided by Aquatec.

Preservation

The general purpose of preservation is to maintain the original
characteristics (and thus validity) of the sample during the time required for
shipping of the sample to the laboratory. For soil, the only preservation
technique is cooling the sample to approximately 4°C. This will be done in

the field using ice or cold packs in coolers.

Sample Custody Procedures

The goal of implementing chain-of-custody procedures is to ensure that the
sample is traceable from the time it is collected until it, or its derived
data, are used. Samples would be considered "in custody" under the following

conditions:



It is in personal possession
It is in personal view after being in personal possession

It was in personal possession when it was properly secured

£~ W N

It is in a designated secure area

When transferring and/or shipping from the field, samples will be accompanied
by the chain-of-custody record (Exhibit A). The form includes the signatures
of the relinquishers and the receiver as well as the date and time of the
exchange and any pe;tinent remarks. Since all samples will be immediately
placed in coolers, shipment will also be made using these coolers. The
samplers will complete the appropriate portion of the chain-of-custody form
and hand deliver the cooler to the person transporting the coolers to
Aquatec's laboratory. The receiving party will complete the remainder of the
form and a copy will be retained by the sampler and kept with the field data
sheets for that round of sampling. Each cooler will also be sealed using

chain-of-custody tape.

Document Control

A Data Sheet (Exhibit B) is a permanent record of activities relating to the
collection of the sample. Information included on the data sheet for this
sampling program consist of the names of those responsible for the samples,
the date, the location and the reason for the sampling activity. It will also
include data on methodology specifically related to the collection of the
sample. Finally, the data sheet will contain a detailed description of any
apparent characteristics of the sample. Data sheets will be legible, accurate

and objective.

Labels

The sample to be sent to the laboratory for chemical analysis will be

identified with the following information:

° Date and time of collection

. Boring number



° Sample number
° Analysis to be performed

. Sampler's name and affiliation.

Equipment Cleaning Methods

Equipment in actual contact with a laboratory sample will be cleaned prior to
and between each use. The equipment will then be stored in a controlled
manner until it is used. Equipment such as split-spoon samplers and soil

knives will be cleaned with the following materials:

° Alconox dissolved in clean water

° Clean water rinse

. Nitric acid rinse (not to be used in preparation of samples for
cyanide analysis)

. Clean water rinse

° Methanol rinse

° Deionized water rinse

° Air dry.

Non-dedicated drilling and excavation equipment in contact with soil or waste
materials will be cleaned prior to use and between each boring location.
Decontamination of this equipment will be accomplished using a brush and
alconox to remove large solid particles followed by steam cleaning with clean

water.



EXHIBIT A

—THHE

RAUWARE

CORPORMRTION

CHAIN OF CUSTODY RECORD

PROJECT:
CLIENT
JOB No. :

SAMPLE IDENTIFICATION:

LOCATION Na LAB SAMPLE No. CONTAIMERS : NUMBER/ TYPE CONTAINER CONDITION

CHAIN OF CUSTODY CHRONICLE:
COLLECTED BY:

NAME: DATE:

SIGNATURE: SEALS PLACED ON CONTAINERS ? 0 YEs O KO

CUSTODY TRANSFERRED TO:

NAME: DATE: TIME:

SIGNATURE : ARE SEALS INTACT ? [ YES [DO. N0 O N/A

CUSTODY TRANSFERRED TO:

NAME: DATE : TIME:

SIGNATURE : ARE SEALS INTACT ? 00 yes O NO [O N/A

RECEIVED IN LABORATORY BY:

4 NAME: DATE: TIME:

SIGNATURE : ARE SEALS INTACT ? 0O Yes 0O NO (O N/A
DISPOSED BY: \
5 NAME: DATE:

SIGNATURE :

REFER TO " WATER QUALITY SAMPLING FIELD DATA SHEET" FOR SPECIFIC SAMPLING DETAILS.

WERE ANY SAMPLES SPLIT WITKH ANOTHER PARTY ¢ {0 vES 0 ~No
iIF YES, IDENTIFY:




EXHIBIT B

R ENVIRONMENTAL SAMPLE
— WEST MILFORD, NEW JERSEY FlELD DATA SHEET
- NASHVILLE , TENNESSEE L ¢ | J 1
1 R
ﬁ'{#,ggg SAMPLE NUMBER
8. QO AM.
oare:l L L1 o1 i 0 PM.
PROJECT: MO. DAY YR,
WEATHER CONDITIONS:
CLIENT:
AIR TEMPERATURE:
JOB No:
PERSONNEL:
SAMPLE LOCATION: : Ly oo JZ-
LOCATION CODE
SAMPLE SURFACE /MEDIA: L -1 s
~ MEDIA CODE
LOCATION COORDINATES: L oo dely 1 4 s
NORTH EAST
REFERENCE:
6.
SAMPLE COLLECTION METHOD: 7. LABORATORY
[J woOD SURFACE [J WET WIPE (WETTED WITH HEXANE)
[0 MASONRY SURFACE [J WATER - GRAB [ sSOiL /SEDIMENT - GRAB
[] OTHER- DESCRIBE: Lo 0 Lo
SAMPLE TYPE:
"J BuLKk [ SURFACE X Loy oy e
IF COMPOSITE, X LOCATIONS TOTAL

SAMPLE AREA (CMZ2)
SAMPLE DESCRIPTION: (SURFACE, MEDIA, MISC.) i0a.

LLL_LLJ_LLJ | R N R N N | 1 | | | I IR Y SN NN SN SN R

N I AN I S SN N R | 1 L]
ADDITIONAL SAMPLE DESCRIPTION: i0b.

[J COMPOSITE OF ' ! I LOCATIONS
J PENETRATION,! I ]MM Tol IMM,COLLECTED BELOW Lgpx L1 l

(SAMPLE NOJ)
[J Qav/ac: (J RepLiCATE OF |, 4 | ¢ j
(SAMPLE NO.J
(] FIELD 8LANK

[J OTHER DESCRWE‘L@LLL;x WS S NS AN ISU SR AN SN NS NN B | l

PREPARED CLEANED
SAMPLING EQUIPMENT: DEDICATED OFF -SITE ON-SITE
O 0O O
O 0 O

EQUIPMENT CLEANING METHOD:
HIGH PURITY
[J WATER wasH [[J SOLVENT WASH [J SOLVENT RINSE (] WATER RINSE
SOLVENT TYPE: [J ACETONE [] METHANOL [J HEXANE (J OTHER:

OTHER REMARKS:

Figure /86




Appendix B
Leaching Test Protocol



qHIb Designation: D 3987 - 85

Standard Test Method for

SHAKE EXTRACTION OF SOLID WASTE WITH WATER'

This standard is tsuead under e fized desiganon D 1937 the number immeadiawsty (olicwing the designation indictss the yvear of
angral adogoon or, in the case of reveson. the year of last ;ovmon. A aumber in parenthaxs indicitss the year of i rapproval
A supericnipt epmion (1) indicates 1 editorl change sner the 2w Tsion or reapproval.

1. Scope

1.! This te=st method covers a procedure for
leaching of solid wasiz to obtzin an 3queous
solution to be used to determine the materials
leached under the specified testing conditions.

1.2 This test method provides for the shaking
of a known weight of waste with water of speci-
fied compositon and the separadon of the
aqueous phase for analysis. )

1.3 This standard may involve hazardous ma-
terials, operarions, and equipmeru. This siandard
does not purport to address all of the safety prad-
lems associased with its use. It is 1he responsibil-
ity of whoever uses 1his standard 10 corsult and
exichlish appropricte safety and heclth pracices
and determine the applicebility of regulatory limi.
lations prior 10 use.

L Applicable Documents

LY ASTM Swuandards:

C 471 Mcthod for Chemical Analysis of Gyp-
sum and Gypsum Products®

D 75 Practice for Sampling Aggregatss’

D 420 Pracscs for Investigatnng and Sampling
Soil and Rock for Engineering Purposes’

D {129 Definidons of Terms Reclatng to
Water*

D 1193 Speciiication for Reageat Water*

D 2216 Method for Laboratory Determination

of Water (Moisture) Content of Soul. Rock. |

and Soil-Aggregate Mixtures

D 2234 Method for Collecton of 2 Gross Sam-
ple of Coal’

D 3370 Practices for Sampling Water

E 122 Pracdes for Choice of Sarmple Size to
Estimate the Average Quality of a Lot or
Process?

3. Deflnidoas

3.1 For definitions of terms used in this tast
method, see Definivons D 1129.

4. Significance and Use

4.1 This test method is intended as 2 rapid
means for obtaining an extract of soiid waste.
The =xmact may be used 10 esumate the release
of cerain consutueats of the solid wasie under
the laboratory conditons described in this pro-
c=dure.

4.2 This test method is not intended 10 pro-
vide an extract that is representagve of the actual
jeackate produced from 2 solid waste in the field
or 10 producs extracts 10 be used as the sole basis
of enginesring de<ign. .

4.3 This tet method is not inteaded 10 simu-
late dte-specific leaching conditions It has not
besn demonstrated 10 Smulate actual disposal
site leaching conditions.

4.4 The intent of this test method is that the
final pH of the extract reflect the interacton of
the extraczant with the buffering capacity of the
solid waste, .

4.5 The intent of this test method is that the
water extraction simulats conditions where the
solid waste is the dominant factor in detssnining
the pH of the extracy,

' Thrs 1ent mcthod 13 ander the junsdicuon of Comminee D-
34 on Waste Drsoosal and 18 Uhe direct responubilins of Subcom.
mittes D34.02 on Exuracuon and Leachaie Tasung,

Current edinon approwed Ocv 21, 1988, Pablished March
1936. Onginally publiwned 23 D 1987 - §1, Lant previous xdrion
D987 . 41

? dnruai Book of ASTM Siandards. Vol 04.01,

} 4nnual Book of ASTM Siandards, Vol 04 03.

* Annual Book of {STM Siandards, Vol 11.01.

Y 4nnual Book of ASTM Siandards, Vol 03.08.

S Anmucl Book of ASTM Siandards, Voi 1402
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4.6 The test method producss an extract that
is amenable to the determinauon of both major
and minor consutuents. Whea minor coastitu-
eats are being deermined. it is especially impor-
tant that precautions ars taken in sample storage
and handling to avoid possible conumination of
the samples.

4.7 This test method has besn tested 1o deter-
mine its applicability to c=riain inorganic com-
ponents in the solid waste. The test method has
not bezn lested for applicability 10 orzanic sub-
siances and volatle maner (see 5.3).

4.8 The ag:auon technique. rare. and liguid-
to-501id ratio specified in the procsdure may not
be suitabie for exiracting all types of solid waszes.
{Sez Seciions 7. 8. and the discussion in Appea-
dix X1.)

5. Apparacus

5.1 Agitation Zquipment, of any type that ro-
tates about a ceatral axis at a rate of 29 r/min,
Fig. 1. (See discussion of aghaton in Appeadix
X1.)

5.2 Membrcne Filter Assemblv—A borosili-
Qe glass or swiniess steel funnel with a flat,
frinad base of the same material and membrane
filters.

5.3 Contairers, round. wide-mouth. of a com-
position suitable to the naturs of the solid waste
and the analyses to be performed. and con-
structed of materials that will got allow sorption
of constituents of interest. One-gallon {or 4-L)
conudiners should be used with {40 samples
and 's-gailon (or 2-L) containess with 70-g sam-
ples. Multiples of these size may be used for
larger samples. The containers should be of the
same approximate geomeuy as the 2.1 and 4L
bottles. These sizes were selected w0 establish
suitable geometry and provide that the sample
plus liquid would occupy approximatsly 30 10
90 % of the container. Conuiners must have 3
watertight closure. Conuiners for samples where
gases may be released should be provided with a
venting mechanism. (Note that the venting of
the conwiner has the potential 1o affecs the con-
centration of volatile extracts in the extract.)
Containers should be cleaned in 2 manner con-
sistent with the analyses 10 be performed.

6. Reagents

6.1 Purity of Reagents-~Reagent grade chem-
icals shall be used in all 1es15. Uniess otherwise

D 3587

indicatad. 1t is intended that al) reagents shall
conform to the specifications of the Amenan
Chemical Sociery. where such specificatons are
available.” Other grades may be used. provided
it is first ascerainsd that the reagent is of suffi-
cieatly high purity to permit its use without
lessening the accuracy of the detsrmainauon.

6.2 Purity of Warer—Unless otherwise indi-
cated. refersnces 1o water shall be undersiood o
mean Type IV rzagent water at 1810 27°C (Spez-
ificavon D 1193). The method by which the Type
IV water is praparsd. that is. disgllagon. ion
exchange. reverse osmosis., slecirodialysis. should
remain consant throughout tasung.

7. Sampling

7.1 Obuwain a3 representative sample of the solid
waste 10 be tested using ASTM sample methods
daveloped for the specific industry whers avail-
able. (Sez Practicss D 75 and D 420 and Method
D2234)

7.2 Whers no specific methods are available.
sampling methodolegy for matesals of smilar
physical form shall be used.

7.3 A minimum sample of 5000 g shall be
sent 1o the laboratory {se= Practcs E 122).

7.4 Itis imporunt that the sampie of the solid
waste be representative with respect 1o surface
arza. as vaniauons in surfacs arxa would directly
affext the leaching characieristics of the sampie.
Solid waste samples should contwin a represent-
auve disiibution of particles sizzs.

7.5 Keep samples in closed containers appro-
priate 10 the sample type prior 10 the extracon
in order 10 prevent sample contamipaton or
constituent loss. Where it is desired 10 &xtacs
biologically or chemically active sampies in their
existing state. store the sampies at 4°C {Pracuicss
D 3370} and sun the extraction within § h
Where it is desirsd 10 extracs such samples in 2
state representative of the results of biological or
chemical activities. the samples may be specifi-
cally handled 10 simulate such acuvites. Record
the storage condidons and handling procsdurss
in the repon.

**Rageat Chemialy Amencan Chemical Soqery Specat
cuons” Ara. Qhemcal Soc. Wasuegion. DC. For sugp—mon
on the wsuag of reageats not listedd 5 e Amenan Oseucal
Sociery. swe “Reaagent Ohermcals and Suncards.” by jowroh
Rosn. D Van Neommand Ca. inc.. New Yok, NY. st o
“United SGtes Pharmaitoen”
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§. Sample Preparation

g.1 For fres-flowing particulate solid wastes.
obtzin a sample of the approximate size required
in the test by quanering the sample (Section 7)
received for testing on an impermeabdle sheet of
g_]ucd paper. oil cloth. or other flexible matesiai
as follows:

8.1.1 Empty the sample container into the
center of the shezt.

8.1.2 Flatten out the sample genty with a
suitable straightedge until it is spread umiormly
10 3 depth at least 1wics the maximum pardcie
diameter panticie size.

§.1.3 Remix the sample by lifting a corner of
the she=t and drawing it across. low down. 10 the
opposite comner in @ manner that the matesial is
made t¢ roll over and over and does not merzly
dide along. Continue operaton with each cormer,
proce=ding in a clockwise direction. Repeat this
operation ten times.

8.1.4 Lift all four corners of the sheet 1owards
the c=ntzr and holding all four corners together,
raise the entire sheet into the air o form 2 pocket
for the sample.

8.1.5 Repeat 8.1.2.

£.1.6 With a straightedge at least as long as
the flattzned mound of sample (such as a thin-
edged vard stck). gently divide the sample into
quarters. An effort should be made to avoid using
pressure on the straightedge sufficient o cuse
damage to the particles.

8.1.7 Discard alternate quarters.

8.1.8 If further reducdon of sample sizs is
necessary, repeat 8.1.3 through 8.1.7. A mini-
mum sample size of 70 g is recommended for
each extraction. Addidonal samples should be
provided for determination of solids content. If
smaller sampies are used in the test, report this
fact

3.2 For fieild<cored solid wastss or castings
produced in the laboratory, cut 2 representative
section weighing approximately 70 or 140 g for
testing. plus amples for derermination of solids
content. Shape the sample so that the leaching -
solution will cover the maternial o be leached

8.3 For fluid solid wastes, mix thoroughly in
a manner that does not incorporate air 1o assure
uniformity before withdrawing a 70 or 140 g
saample for test. Take sampics for determination
of solids content at the same Ume as the et
amples.
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9. Procedure

9.1 Record the physical descripicon of the
sample (0 be tested including particle size so far
as it is known. |

9.2 Solids Content—Detzrmine the solids
content of separats poriions of the sample as
follows:

9.2.1 Dry to conswant weight two dishes or
pans of size suitable to the solid waste being tested
at 104 = 2°C. Cool in 2 desiccator and weigh
Record the value to = 0.1 3.

§.2.2 Put an appropriately sized portion of
sampie of the solid wastz 10 be testzd into each
pan. Scale the weight used 1o the physical form
of the solid wasiz tasted. Use 2 minimum of 50
g but use larger samples whers particles larger
than [0-mm in average diametsr are being tesiad,
Weigh, Record the weight1o 2 0.1 g

9.2.3 Dry 16 10 20 h at 134 = 2°C. Ceruain
solid wastes, such as scrubber sludges, may con-
rin compounds that ars subjest 10 ald-
nation at the specified drying temperature. Dry
these compounds at lower iemperaturss. For ex-
ample. gypsum may be sucssssfully dried at 45°C
{(Method C 471) and CaSQO;-1/2H.0 wastes at
85°C. Rzcord the actual temperaturs and tme of
the drving period.

9.2.4 Cool to room temperature in 2 desicea-
tor and reweigh. Record the weightwo = 0.1 ¢

9.3 Shake Procedure—Weigh or tare the con-
tainer 10 be used in the shake text to the aearest
orwithin | g

9.4 Add to the container approximately 70 g
of solid waste (Secuon 8) and detsrmine and
record the weight of sample used 10 % g If
weights other than 70 g are used, note in the
report. ..

9.5 Add to the conuainer 2 volume of et
water (6.2) equal in millilitres 0 20 wmes the
weight in grams of the sample used in 9.4, See
discussion of dilution rado in Appendix (Exam-
ple: 70 g sample = 1400 mL water), -

9.6 Agitate continuouslyfor {8 =0.25har I8
to 27°C.

9.7 Open the container. Observe and record
any physical changes in the sample and leaching
solution.

9.8 Let the sample settle for § min; thea sep-
arate the bulk of the agueous phase from the
solid phase by decanuuon, ceatrifugation, or
filtration through a coarse filter paper as appro-
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priate. Then vacuum or pressure filter the liquid
through 2 0.45-um filter. If the separadon
method results in prolonged filtening tme, an 8-
um filter or other device may be used. Record
any devianions in the report,

9.9 The filtrate obtained in 9.8 is the extract
menuoned elsewhers in this test method. Mea-
sure the pH of the extract immediately. thea
preserve the exiract in a manner consistent with
the chemical analvsis or biological 1esung proce-
dures 10 be pecformed (Practcs D 3370). If
sufficient liquid phase is not available for the
analyses, 50 indicate in the report and do not
conunue the procedure; or alternatvely, perform
the exwaction procedure on additional samples
of the solid waste 10 obuin sufficient liquid
phase. Where phase separation ocsurs during the
storage of the extract appropriate mixing should
be used 10 ensure the homogeneity of the extract
prior 10 its use in such analysis or tesung.

9.10 Analyze the extract for specific consutu-
ents or propertes or use the extract for biological
testing procsdures as desired using appropriate
ASTM standard methods. Whers go appropriate
ASTM methods exist. other methods may be
used and recorded in the report

10. Calcnlatos

10.1 Calculate the solids content of the indi-
vidual samples fromn the data obtained in 9.2 as
follows:

S=A/B
where:
A = weight in grams of sample after drying.
B = original weight in grams of sample, and
S = solid contenv g/g

Average the two values obuined. Record as the
solids content

11. Report

11.1 The report shall include the following:
11.1.1 Sourcs of the salid waste. date of sam-

D 3987

pling. and sample preservation used,

11.1.2 Description of the solid wastz including
physical characteristics and panticle sze, if
known (9.1),

11.1.3 Solids content
D 2216)

11.1.4 Sample weight if other than 70 g,

11.1.5 Drying ime and temperature if other
than 161020 hat 104 = 2°C,

11.1.5 pH and results of specific anajyses cal-

(9.2) (se= Methed

-culated in appropriate units. State anajytical pro-
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cdurss used, and filter used if other than 0.45
pm.

11.1.7 Observation of changes i test material
or leaching solution recorded in 9.8.

11.1.8 Date leach testing staried, preservation
used for extracy, and date of analysis.

12. Precision and Bias

12.1 No informaton is presently available as
10 the precision or bias of the analysis of specific
consiituents in the exwact. It is recommended
that users of this test method validaie the appli-
cability of their chosen methods of detaction by
spiking poruions of the extract, before using these
test methods for the analysis of the extact.

12.2 Based on a collaboratve series of 1tests
on five solid wastes including fly ash. cutting
waste, aluminum industy waste, Toundry waste,
and pon-ferrous foundry waste, the overall pre-
cision of this test method was impraved. The
above data was presented a1 the second ASTM
D-34 Solid Waste Symposium.?

12.3 The precision of this test method may
vary depending on the solid waste being tested
and on the element being extracted.

12.4 Determination of the hias of this test

method is not possible, as no standard refereacs
material exists.

* A copy of this paper “Statsical Analysis and Dexcription
of Factors Affeczing the ASTM Laactung Ten™ by Dr. Robent
Paule can be cbuined from ASTM Headquarters.
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APPENDIX

(Noamandatory Informarioa)

XI1. AGITATION TECHNIQUES AND RATE. AND LIQUID/SOLID RATIOS

X1.1 While 2 major effort relative to development
of the tet method has been undertaken to desrmine
the optimum agitation rate, equipment, and liquid/
salid ratios specified in the et method, it is recognized
that these variables may significandy influencs the re-
sults on cermain solid wastes, and that they may not be
adequate for cerwain solid wastes, such as monolithice,
solidified. or organic wastes.

X1.2 The possibie effecs of varving the agiuuon
teshnique and rate includs degree of mixing. rate of

release of constituents. and particle abrasion =lecs
The precigon of the test method may also be :afl:.
enced.

X1.J The possible effects of varying the diluton
rauo include degr=e of mizing. rate of reicase of con-
situeats (and possible conczatration effecis, depending
on availability). and pardcle abrasion effecs.

X1.4 Efforts ar= underway to deveiop test methods
that arz more suitable {or use with organic. monolithic,
and solidified wastes.

The Amencan Soctery lov Testing and Matenals ke na positon respecting the walidiey of any paremt mgats asserted in connetion
with any item mentioned in this gendard, Users of tars nandard are expressly advised that devermunation of ihe validire of any such
pateny rights. and the ek of infrngement of such ngits. are ensirels therr cwm responsibiiity.

Thes ssandard is subject (0 revision at any: time 3y the resparsidle tecanical committee and must be reviewed every five years and
if not revised. either reazproved or wiuhdraw=. Your comments cre innted cither for revision of 1A Zandard or for additonal
standards and should be addressed 10 ASTM Headguarters. Your comments will recetve czreful consideretion at a meeting of the
responsible techmeal commutee. which vou max aterd. If vou ferf that vowr comments have not received @ fair hearing you shondd
make your views known (0 the ASTM Committee on Siandards. [916 Race Si.. Philadeipma. P4 17103,
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