arding Lawson Associates
Engineering and Environmental Services

BURIED DRUM AND ADDITIONAL
FIELD INVESTIGATION, AND
MONITORING PROGRAM

GIBSON SITE

NIAGARA FALLS, NEW YORK

HLA Job No. 17497,001.12




A Report Prepared for:

Olin Corporation

Post Office Box 248

Lower River Road

Charleston, Tennessee 37310

BURTED DRUM AND ADDITIONAL
FIELD INVESTIGATION, AND
MONITORING PROGRAM

GIBSON SITE

NIAGARA FALLS, NEW YORK

HLA Job No. 17497,001.12

Steven R. 1y,
Principal Engineer

s W. Tremblay, P.E
.Y Special Permit No{ 00138

Harding Lawson Associates

9800 Richmond Avenue, Suite 150

Houston, Texas 77042
Telephone: (713) 789-8050

November 7, 1989




TABLE OF CONTENTS

Harding Lawson Associates

LIST OF TABLES
LIST OF ILLUSTRATIONS
LIST OF APPENDICES

I  EXECUTIVE SUMMARY

II INTRODUCTION
A. General
B. Site Background
C. Project Objectives

I11 FIELD ACTIVITIES
A. Buried Drum Investigation
B. Monitoring Well Installation
C. Air Monitoring
D. Groundwater Monitoring
1. Water Levels
2. Groundwater Sampling

IV ANALYSES AND DISCUSSION
A. Drum Area
B. Air Sampling
C. Groundwater Monitoring
1. Water Levels
2. Analytical Results

V  CONCLUSIONS
DISTRIBUTION

ILLUSTRATIONS
APPENDICES

ii

iii
iii
iii

~N oyt

10
13
14
14
14

17
17
19
21
21
22

29



Harding Lawson Associates

LIST OF TABLES

Table 1 - Drum Sampling Summary
Table 2 Monitoring Well Completion Summary
Table 3 Monthly Groundwater and Cayuga Creek Water Level Elevations
Table 4 Analytical Test Results - Drum Content Samples
Table 5 Analytical Test Results - Air Monitoring Program
Table 6 Analytical Test Results - 1988 Groundwater Samples
Table 7 Statistical Results, Groundwater  Chemical Analysis,

Downgradient Wells (MW-3 through Mw-7)

LIST OF ILLUSTRATIONS
Plate 1 Vicinity Map
Plate 2 Site Plan
Plate 3 Gibson Site Survey - Wendell Engineers
Plate 4 Groundwater Elevations versus Monitoring Date - Part 1 of 2
Plate 5 Groundwater Elevations versus Monitoring Date - Part 2 of 2
Plate 6 Potentiometric Contour Map - June 1988
Plate 7 Potentiometric Contour Map - December 1988
LIST OF APPENDICES
Appendix A  Work Plan - Additional Field Exploration, Buried Drum
Investigation

Appendix B Job Safety Plan - Additional Field Exploration, Buried

Drum Investigation
Appendix C  Logs of Borings/Monitoring Wells
Appendix D Analytical Laboratory Reports - Drum Contents
Appendix E  Drum Metal Analysis Results
Appendix F Analytical Laboratory Reports - Groundwater Sampling: 1988
Appendix G Analytical Laboratory Results - Groundwater Sampling:

1985-1986

1ii



Harding Lawson Associates

I EXECUTIVE SUMMARY

Harding Lawson Associates (HLA) conducted a remedial investigation
(Plan A) at the Gibson site in Niagara Falls, New York during the
summer of 1985. The primary objective of the remedial investigation
was to assess the type and degree of contamination from previous dis-
posal at the site and, thereby, provide a data base that Olin could
use for planning site remediation activities. Based on the results of
the remedial investigation, the contaminants that were identified for
further study included hexachlorocyclohexane (BHC) isomers, hexachloro-
benzene (HCB), and mercury. The remedial investigation concluded that
all deposition was on the northern portion of the site, north of the

Niagara Mohawk Power Corporation right-of-way.

A feasibility study report for the northern portion of the
Gibson site was completed in March 1987. The recommended alternative
proposed rerouting Cayuga Creek around and away from the site,
installing a fully circumscribing soil-bentonite slurry wall barrier,
installing a double, flexible membrane cap with a perimeter collection

drain system, and implementing an appropriate monitoring program.

The State of New York and Olin Corporation, et al., stipulated on
April 13, 1987 that 0lin would conduct additional investigatory

activities at the site. These activities included the installation of
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additional monitoring wells on- and off-site, reinstallation of a
monitoring well removed during the installation of a pipeline on the
site, and moni- toring the groundwater. Additionally, sampling of the
buried drums at the site was to be performed to confirm that they

contained hexachlorobenzene (HCB).

HLA conducted the additional field and buried-drum investigations,
and subsequent quarterly groundwater monitoring at the Gibson site.
The work included drilling and sampling soil borings, installing
monitoring wells, and performing groundwater sampling and analyzing
the samples to evaluate subsurface soil and groundwater conditions
disclosed by the remedial investigation (Plan A). More specifically,
the project objectives were:
e to confirm that the buried drums contain hexachlorobenzene
(HCB)

e to attempt to determine the condition of the buried drums

e to install two additional monitoring wells (MW-Al and MW-A2)
upgradient from the site to determine if hexachlorocyclohexane
(BHC) isomers levels previously detected in upgradient wells
were due to isolated pockets of contamination, as contended
by NYDEC, or the result of a background level of

hexachlorocyclohexane (BHC) isomers in the area

e to install one off-site monitoring well (MW-A3) across Cayuga
Creek from the site

e to replace one monitoring well (MW-1) that was removed during
the installation of a pipeline in the Niagara Mohawk Power
Corporation right-of-way
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® to perform quarterly groundwater monitoring for one year that
included collecting samples for chemical analyses for hexa-
chlorocyclohexane (BHC) isomers, hexachlorobenzene (HCB), and

mercury and obtaining groundwater and creek level data
® to analyze the additional data to determine if any remedia-
tion of the southern portion of the site would be necessary
as a result of isolated pockets of hexachlorocyclohexane

(BHC) isomers contributing to groundwater contamination
The chemical analyses performed on samples of the drum contents
confirmed the drums contain hexachlorobenzene (HCB). The condition of
the material in the drums is very dense (solidified). Metallographic
and scanning electron microscopy analyses on samples of the drum metal

revealed evidence of pitting corrosion on the outside surface of the

drums.

Air monitoring was performed during the drilling phase of the
investigation to observe exposure levels to contaminants during field
operations. Results from the air monitoring indicate that employee
exposure to hexachlorobenzene (HCB) and hexachlorocyclohexane (BHC)
isomers was well below acceptable levels. Off-site air concentrations
of hexachlorobenzene (HCB) and hexachlorocyclohexane (BHC) isomers

generated during this investigation were detectable, but very low.

Quarterly groundwater monitoring was performed throughout 1988 to
observe fluctuations in groundwater level and flow direction, and to
collect groundwater samples for analysis of hexachlorobenzene (HCB),
hexachlorocyclohexane (BHC) isomers, and mercury. The data collected

indicate that the groundwater flow direction is consistently toward

-3 -
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the adjacent Cayuga Creek. The hydraulic gradient across the site
averaged 0.026 foot/foot for 1988. Chemical analyses of the
groundwater samples revealed low concentrations of the targeted
contaminants hexachlorobenzene (HCB), hexachlorocyclohexane (BHC)

isomers, and mercury in some of the monitoring wells.

Overall, the findings for the additional investigation reported
herein are consistent with the geologic, hydrogeologic, and analytical
findings from the earlier Remedial Investigation at the Gibson site. A
statistical comparison of the analytical data from monitoring during
1985, 1986, and 1988 indicates that deterioration of the groundwater
quality at the site has not occurred during the monitoring period.
The low concentrations of hexachlorocyclohexane (BHC) isomers
initially detected in monitoring wells upgradient from the site during
the remedial investigation are concluded to be the result of the
drilling operation, and not isolated pockets of hexachlorocyclohexane
(BHC) isomers on the southern portion of the site. Remediation of the

southern portion of the site is not necessary.
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II INTRODUCTION

A. General

This report presents the findings of the buried-drum investi-
gation and the subsequent groundwater monitoring program by Harding
Lawson Associates (HLA) at the Gibson site performed for Olin
Corporation. (0Olin). HLA has performed the work under 0lin's Contract

No. C5-NF-0000-02216, dated April 30, 1985.

A remedial investigation (Plan A) was conducted at the Gibson
site during the summer of 1985. The overall objective of the remedial
investigation was to assess the extent and character of previous
disposal at the site and, thereby, provide a data base which Olin
could use for planning site remediation activities. The results of
the on-site investigation (Plan A) performed by HLA for Olin are
contained in the remedial investigation report dated July 31, 1986.
Based on the results of the remedial investigation, target compounds
to be further investigated were hexachlorocyclohexane (benzene

hexachloride or BHC) isomers, hexachlorobenzene (HCB), and mercury.

Olin has developed a feasibility study report for the northern
portion of the Gibson site (March 1987). The recommended remedial
alternative proposes the rerouting of Cayuga Creek around and away

from the Gibson site, installing a fully circumscribing soil bentonite
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slurry wall barrier, installing a double flexible membrane liner cap
with a perimeter drainage collection system, and implementing an

appropriate monitoring program.

B. Site Background

The Gibson site is located in a commercial/residential area of
Niagara County, New York. A Vicinity Map for the site is presented on
Plate 1. The site is bounded by Tuscarora Road on the west, Niagara
Falls Boulevard on the south, and Cayuga Creek on the north and east.
Small commercial businesses are located along Niagara Falls Boulevard,
which is the more heavily traveled of the two streets. Single family
residences border Tuscarora Road. The site consists of two adjacent
parcels of land. An east to west, 80-foot-wide, right-of-way (ROW)
owned by Niagara Mohawk Power Corporation {(NMPC) divides the site
approximately in half. Olin owns the land located north of the ROW.
The landowners on the south side (Zito's property) operate a used car
business. The study area to the north and east, across Cayuga Creek,

is undeveloped.

In 1957, approximately 438 drums of HCB were buried at the Gibson
site. The drums, which were not stacked, are contained within an
approximate 2600-square-foot area on the north side of the NMPC ROW.
Plate 2 is a Site Plan showing the location of the buried drums. The
drums were covered with an estimated 1010 tons of
hexachlorocyclohexane (BHC) isomers cake consisting primarily of the
alpha and beta isomers. These waste materials were

-6 -
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subsequently covered with a soil layer. The tops of the drums were
believed to be approximately three to five feet below the ground

surface.

C. Project Objectives

The primary objective of the buried drum investigation was to
confirm that the drums contain HCB by drilling into them and sampling
their contents. A secondary goal was to attempt to evaluate the
condition of the drums by analyzing any pieces of drum metal obtained
through the sampling program. A third objective was to complete the
installation of three additional groundwater monitoring wells and to
relocate one of the earlier monitoring wells (MW-1), which had been
destroyed. The guidelines by which the buried drum investigation was
conducted and the gquidelines by which the monitoring wells were
installed are presented in the Work Plan dated March 13, 1987 (Revised

July 7, 1987). A copy of the Work Plan is presented in Appendix A.

A groundwater and creek level monitoring program was implemented
to further characterize and observe fluctuations in groundwater flow
direction and gradients as a result of seasonal variations. In
addition, quarterly groundwater sampling for chemical analysis was
performed for one year to observe concentrations of the target

compounds.
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I1ITI FIELD ACTIVITIES

A. Buried Drum Investigation

Nine borings were drilled on October 21, 1987, within the
boundaries of the drum disposal area shown on Plate 2. A Fischer
M-Scope, Model TW-5, metal detector was used to reestablish the
boundaries of the drum area which were previously delineated during
the remedial investigation. The boring locations were selected
jointly by HLA and Olin and were spaced approximately equidistant

within the drum area.

An exclusion zone was established around the buried-drum area
prior to drilling, as specified by the Job Safety Plan. A copy of the
Job Safety Plan is included in Appendix B. Specific decontamination
procedures and Health and Safety protocols were also implemented as

described in the Job Safety Plan.

The borings were drilled with a truck-mounted drilling rig using
an 8-inch 0.D. hollow-stem auger. The borings were advanced to a
depth of approximately 3 feet and then a sample was obtained using a
2-inch 0.D. by 1.375-inch I.D., standard, split-spoon sampler. The
split-spoon sampler was driven a maximum of 24 inches, or to refusal,
to provide maximum sample recovery. The maximum boring depth sampled
was 6.5 feet. The recovered samples were visually examined for the
presence of the drum contents and for pieces of metal from the buried
drums. Table 1 presents a summary of the drum area sampling.

-8 -
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Table 1
Drum Sampling Summary
Gibson site
(1) (1)
Termination Sample
Depth Interval Description of
Boring (feet) (feet) Sample
D-1 7.0 3.0 - 5.0 HCB and Drum
Metal

D-2 6.5 3.5 Drum Metal

3.5 - 5.5 HCB

5.5 Drum Metal

5.5 - 6.5 Gray Clay
D-3 4.5 2.5 - 4.5 HCB
D-4 4.5 2.5 -4.5 Fill Material
D-5 5.5 3.5 - 5.5 HCB
D-6 5.5 3.5 - 5.5 HCB

5.5 Drum Metal
D=7 6.0 4.0 - 6.0 HCB

6.0 Drum Metal
D-8 5.5 3.5 -5.5 Gray Clay
D~9 5.5 3.5 -5.5 HCB

5.5 Drum Metal

Note: (1) Below existing grade.
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Selected samples from the drum area sampling were placed in glass

jars with Teflon (R)

~lined lids. The sample Jjars were labeled with
the time, date, location, boring number, and depth. The samples were
stored at 4°C and shipped to the analytical laboratory in ice chests

under chain-of-custody protocol. The results of the chemical analyses

are discussed in Section IV-A of this report.

Upon completion of each boring in the drum area, a l-foot-thick
bentonite plug was placed at the bottom of the boreholes. CQuttings
from the borings were then placed back into the borehole and sealed
with a cement-bentonite grout to approximately six inches below the
ground surface. The remaining six inches was backfilled with No. 3

quartzite sand.

At the completion of the buried drum investigation, and prior to
leaving the site, the drill rig and tools were decontaminated by steam
cleaning, following the procedures outlined in the Work Plan. Water
from the decontamination process was placed in drums and stored in a
secure area on site to be characterized and properly disposed of by

0Olin.

B, Monitoring Well Installation

Four monitoring wells (MW-1 replacement, MW-Al, MW-A2, and MW-A3)
were installed on October 23, 1987, at the approximate locations shown

on Plate 2. Monitoring Well MW-1 replacement was relocated about 40

- 10 -

&



Harding Lawson Associates

feet south of MW-1, which was removed during installation of a pipeline
in the Niagara Mohawk Power Corporation right-of-way. Wells MW-Al and
MW~-A2 were located upgradient from the site to determine if hexachloro-
cyclohexane (BHC) isomers previously detected in upgradient wells was
due to isolated pockets of contamination on the southern portion of
the site. MW-A3 was located across Cayuga Creek from the site to

serve as an off-site monitoring well.

Hollow-stem auger drilling methods were used to install the moni-
toring wells. The wells were installed 10 feet deep and constructed
in the same manner as the other monitoring wells on-site. A S5-foot
section of 2-inch diameter stainless steel well screen (0.010-inch
openings) was attached to a 7-foot section of 2-inch diameter gal-

vanized steel casing. The borehole diameter was 8 inches.

The annulus between the casing and borehole was backfilled with a
filter pack of No. 3, quartz sand to an approximate depth of 2 feet
above the screened interval. A 1.5-foot-thick bentonite seal was
placed above the sand pack and cement-bentonite grout was placed above
the seal to the ground surface. A 4-inch-diameter protective steel
casing with a locking cap was grouted in place over the riser pipe.
Details of each monitoring well are shown in Appendix C adjacent to
each well log. Table 2 presents a completion summary for the moni-

toring wells.

- 11 -
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Table 2
Monitoring Well Completion Summary
Gibson Site
(1) (2)
Borehole TOC (3)
Monitoring Depth Elevation Formation
Well (feet) (feet) Material Screened
MW-1 replacement 10.0 576.4 Brown Lean Clay (CL)
Mw-al 10.0 576.4 Brown Lean Clay (CL)
MW-A2 10.0 576.1 Brown Lean Clay (CL)
MW-A3 10.0 574.7 Brown Lean Clay (CL)

Notes: (1) Below existing grade.
(2) TOC = Top of Casing. Elevation referenced to MSL.
(3) Unified Soil Classification and Symbol.

The monitoring wells were developed in accordance with the work
plan using compressed air the day after they were installed. Mw-1
replacement and MW-Al produced a minimal amount of groundwater, and
MW-A2 and MW-A3 were dry. Groundwater elevations and sampling results
are presented and discussed later in this section and the subsequent

sections of this report.

After each well installation, augers and sampling tools were
decontaminated by steam cleaning. At the completion of monitoring well
installation, and prior to leaving the site, the drilling rig and tools
were decontaminated by steam cleaning, following the procedures out-
lined in the work plan. Water from the decontamination process was
placed in drums and stored in a secure area on site for later disposal

by Olin.

- 12 -
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C. Air Monitoring

Air monitoring was conducted by two methods during the buried drum
investigation, in accordance with the Job Safety Plan. The first
method consisted of collecting ambient air samples for analysis of
airborne hexachlorocyclohexane (BHC) isomers and hexachlorobenzene
(HCB) particulates. The second method consisted of using an HNuR
photoionization detector to measure the organic vapor level as an

indicator of potential airborne contamination in the vicinity of the

drilling operations.

Method 1 - Air samples were collected by drawing a measured volume
of air through midget impingers (two in series) filled with isooctane
media, using battery operated personal air sampling pumps. Personal
and area samples were collected. For the personal samples, the pumps
were attached to the workers' belts with the impingers attached to the
outside of the workers' protective suits and the inlet base positioned
in their breathing zone (directly below the chin). For the area
samples, the pumps were placed at a fixed location approximately 200
feet upwind and approximately 50 to 100 feet downwind of the buried
drum site. The sampling methodology was in accordance with NIOSH
Method 5502. Analytical results from the air samples are presented in

Section IV of this report.

Method 2 - An HNuR photoionization detector with a 10.2 electron
volt probe was used to screen boreholes, samples, and worker breathing
zones during the drilling operations. The HNUR was calibrated to 16

- 13 -
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milligrams per cubic meter (mg/m3) [5 parts per million (ppm)]

benzene.

D. Groundwater Monitoring

1. Water Levels

The groundwater elevations at the monitoring wells and the
water level at the two nearest upstream and downstream bridge crossings
along Cayuga Creek were measured monthly during 1988. O'Brien & Gere
Engineers, Inc. (OB&G) of Syracuse, New York, performed the field
work. Water level measurements were taken using an electronic,
battery operated, water level probe. The probe was rinsed between
well measurements with distilled water followed by a methyl alcochol
rinse to avoid possible cross contamination. The groundwater and
creek elevation data for the monitoring program are presented in

Table 3.

2. Groundwater Sampling

Groundwater samples from each monitoring well were collected
quarterly during 1988 and submitted for chemical analysis. The
sampling was performed by OB&G. Before sample collection, each
monitoring well was pumped dry, or until three well volumes of water
were removed, using a pump attached to a dedicated 1/4-inch stainless

steel intake line in each monitoring well. The pump was rinsed between

- 14 -
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wells with a soapy-water solution, followed by a methyl alcohol and
distilled water rinse. The groundwater sample was collected using a
Teflon bailer, which was rinsed between sampling with a soapy-water

solution followed by a methyl alcohol and distilled-water rinse.

The groundwater sample from each well was collected and
poured into volatile organic carbon vials with Teflon-lined lids until
full for the hexachlorocyclohexane (BHC) isomers and hexachlorobenzene
(HCB) analysis. For the mercury analysis the sample was poured into a
plastic container that had been acidified with nitric acid to preserve
the sample. The results of the chemical analyses performed on the

water samples are discussed in Section IV.

- 16 -
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IV ANALYSES AND DISCUSSION

A. Drum Area

Based on the observations made during drilling and sampling in
the buried drum area, the drums appear to be intact and the contents
are very dense (solidified). The samples were light in color (dirty
white to beige) with amber streaking. The material was thinly layered

and often had a slight crystalline structure.

Six samples of the drum contents were analyzed for HCB using EPA
Method 612, which is the same methodology used for the remedial
investigation. The results of the chemical analysis confirm the drums
contain HCB. One sample was split and analyzed by Olin's laboratory.
Based on historical reports of the drum contents and the analytical
results (see June 7, 1988 0Olin memo, Appendix D), it is believed that
the higher reported concentration of 91.78 percent hexachlorobenzene
(HCB) is more representative. The 3.9 to 5.3 percent reported by
OB&G's laboratory are about 20-fold 1less than the expected
hexachlorobenzene (HCB) concentrations and this is directly

attributable to dilution error on the part of the laboratory.

Table 4 presents a summary of the analytical results, and the

laboratory reports are included in Appendix D.

- 17 -
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Table 4

Analytical Test Results
Drum Content Samples
Gibson Site

(1)
HCB Concentration, Percent

Boring Sample Depth (feet) OB&G Lab 0lin Lab
D-1 3.0 - 5.0 4.80 91.78
D-3 2,5 -4.5 5.30 N.A.
D-5 3.5 - 5.5 4.70 N.A.
D-6 3.3 -5.5 4.80 N.A.
D-7 4.0 - 6.0 3.90 N.A.
D-9 3.5 - 4.5 4.50 N.A.

Notes: (1) Concentrations reported on percent wet weight basis.
N.A. Sample not analyzed.

The analysis of the drum metal interior and exterior revealed
evidence of extensive localized corrosion on the surface of the drums,
due to exterior pitting. Three samples of drum metal recovered during
drilling were analyzed by Professional Services Industries, Inc.
Pittsburgh Testing Laboratory Division by visual examination, cross—
section microscopy, thickness measurements, scanning electron
microscopy (SEM), and energy dispersive X-ray spectroscopy (EDS). A
copy of the Professional Services Industries report is included in

Appendix E.

- 18 -
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B. Air Sampling

The personal and area air samples that were collected during the
intrusive work in the buried drum area were analyzed for
hexachlorobenzene (HCB) and hexachlorcyclohexane (BHC)  isomers
following NIOSH Method 5502 for organochlorine pesticides. The method
of air sample collection is discussed in Section III-D - Air

Monitoring.

There are no OSHA permissible exposure limits (PELs) for
hegachlorobenzene (HCB) or hexachlorocyclohexane (BHC) isomers, except
the gamma isomer (Lindane). Lindane 1is expected to be the most
hazardous of the hexuchlorocyclohexance (BHC) isomers. The PEL for
Lindane is specified in 29 CFR 1910 as 500 uqﬁn3 of air. This level
is based on an 8-hour time weighted average (8-hour TWA) representing
a typical work shift. It is believed that at these working conditions
and these concentration levels nearly all employees can be exposed

daily, throughout their working lives, without adverse effects.

Results from the air monitoring are presented in Table 5 and
indicate that employee exposure to hexachlorobenzene (HCB) and
hexachlorocyclohexane (BHC) isomers was well below acceptable levels.
Because all exposed employees wore Level C* protection

and were closely monitored by the Site Safety Officer, actual exposures

* Level C personal protective equipment included: hooded, poly-
ethylene, Tyvek suits, neoprene gloves over latex gloves, steel
toed, neoprene boots, full face respirators with combined
pesticide cartridges and high efficiency particulate air (HEPA)
filters, hard hats and ear protection. All seams of the clothing
material and parts of the suit that made contact with gloves and
boots were sealed with duct tape.

- 19 ~
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may be assumed to be much less than the measured airborne concen-
trations. Even without protective equipment, adverse health effects

would not be expected, based on the measured exposure levels.

The downwind air sample which was 50 to 100 feet from the buried
drum area did show very low, but detectable levels of target
compounds . It 1is believed that these levels resulted from the
generation of dust during the drum penetration/sampling activities and
also from the decontamination of the equipment. The downwind

concentration of gamma BHC was 1,190 times lower than the OSHA PEL.

C. Groundwater Monitoring

1. Water lLevels

Groundwater elevations, recorded monthly during 1988, at the
10 monitoring wells indicated slichtly higher water elevations during
the fall and winter than in the spring and summer seasons. Maximum
fluctuations in water levels were within 4.0 feet, Table 5, in
Section III, presents the groundwater elevations for the monitoring
program. Plots of groundwater elevation versus monitoring date for
June and December 1988 are presented on Plates 4 and 5. Observed
groundwater fluctuations throughout the monitoring period were similar
for all of the wells, and the groundwater level remained above the
surface water level in Cayuga Creek. These data indicate a consistent
groundwater flow direction toward Cayuga Creek. Potentiometric con-

tour maps developed from the June and December 1988 monitoring data
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are presented on Plates 6 and 7, respectively. These dates were
chosen as representing typical groundwater level conditions and appear
to confirm the groundwater flow directions for seasonal extremes.
Hydraulic gradients of 0.022 and 0.032 foot/foot in the area of MwW-2
to MW-6 were calculated for June and December 1988, respectively. The
hydrogeological findings of this investigation are similar to, and

consistent with, the findings of the earlier Remedial Investigation.

2. Analytical Results

Quarterly, groundwater samples from the monitoring wells were
analyzed for hexachlorobenzene (HCB), hexachlorocyclohexane (BHC)
isomers, and mercury. At the direction of O0lin, the groundwater
samples from MW-1 replacement, MW-Al, MW-A2, and MW-A3 for the second
quarter sampling (April 1988) were split in the field for independent
analyses by OB&G's laboratory and Weston's Lionville laboratory.
Weston's Lionville laboratory was selected by Olin to perform the
remaining analysis (i.e., the third and fourth quarter sampling). The
chemical analyses were performed in accordance with 787 CLP protocols
for organochlorine pesticides for hexachlorobenzene (HCB) and

hexachlorocyclohexane (BHC) isomers, and EPA Method 245.1 for mercury.

Table 6 presents the results of the quarterly groundwater
sampling program at the site for 1988. The individual laboratory
reports are presented in Appendix F. Concentrations of

hexachlorobenzene (HCB) observed in the groundwater ranged from
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Table 6

Analytical Test Results
1988 Groundwater Samples

Gibson Site
Alpha Beta Delta Gamma
Monitoring Sampling Mercury BHC BHC BHC BHC HCB
Well Date (ug/1)  (ug/l)  (ug/l)  (ug/l) (ug/l) (ug/1)
MW-1 1-28-88 1.70 69. 14. 5.0 5.0 13.
replacement  4-22-88 <0.50 12. <5.0 5.0 5.0 18.
4-22-88% <.10 <.05 <.05 <.05 <.,05 <.05
7-29-88 <.20 < .05 <.05 <.05 <.05 <.05
10-28-88 <.20 <.05 <.05 <.05 <.05 <.50
MW-2 1-28-88 <0.50 0.20 0.21 <.05 <.05 <.05
4-22-88 0.60 <.05 <.05 <.05 <.05 <.05
7-29-88 <.20 <.05 <.05 <.05 <.05 <.05
10-28-88 <.20 <.05 <.05 <.05 <.05 <.05
MW-3 1-28-88 <0.50 0.62 0.34 <.05 <.05 <.05
4-22-88 <0.50 0.23 0.17 <.05 <.05 <.05
7-29-88 <.20 0.15 0.21 <.05 <.05 <.05
10-28-88 <.20 N.A. N.A. N.A. N.A. N.A.
11-23-88% — 0.39 0.35 <.25 <.25 <.25
MW-4 1-28-88 <.50 0.14 <.05 <.05 <.05 <.05
4-22-88 <.50 0.11 <.05 <.05 <.05 <.05
7-29-88 <.20 0.10 <.05 <.10 <.10 <.10
10-28-88 <,20 0.12 <.05 <.05 <.05 <.05
MW~5 1-28-88 <.50 0.07 <.05 <.05 <.05 <.05
4-22-88 <.50 0.97 0.14 <.05 <.05 0.10
7-29-88 <.20 <.05 <.05 <.05 <.05 <.05
10-28-88 <.20 <.05 <.05 <.05 <.05 <.05
MW-6 1-28-88 <.50 <.50 3.6 <.50 <.50 1.2
4-22-88 <.50 <.50 3.7 <.50 <.50 <.50
7-29-88 <.20 0.10 1.2 <.10 <.10 <.10
10-28-388 <.20 <.05 5.5 < .05 <.05 <.05
Mid—=7 1-28-88 <.50 0.5 0.37 0.2 <.05 <.05
4-22-88 <.50 0.25 0.68 <.05 <.05 <.05
7-29-88 <.20 0.32 0.50 <.062 <.062 <.06
10-28-88 N.S. N.S. N.S. N.S. N.S N.S.

Continued on next page.
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Table 6
(continued)
Alpha Beta Delta Gamma

Monitoring Sampling Mercury BHC BHC BHC BHC HCB
Well Date (ug/l)  (ug/l)  (ug/l)  (ug/l) (ug/l) (ug/l)

MW-AL 1-28-88 <.50 0.70 <.50 <.50 <.50 2.1
4-22-88 <.50 0.27 0.07 <.05 <.05 0.46

4-22-88% <.10 0.21 <.05 <.05 <.05 0.20

7-29-88 <.20 0.07 <.05 <.05 <.05 <.05

10-28-88 <.20 N.A. N.A. N.A, N.A. N.A.
11-23-88%%* - <.25 <.25 <.25 <.25 0.31

MW-A2 1-28-88 <.50 2.9 1.3 <.50 <.50 8.3
4-22-88 <.50 <.05 <.05 <.05 < .05 <.05

4-22-88% <.10 0.33 <.05 <.05 <.05 0.05

7-29-88 <.20 < .05 <.05 <.05 < .05 0.05

10-28-88 <.20 0.49 <.05 <.05 <.05 <.05

MW-A3 1-28-88 <.50 5.2 0.60 <.50 < .50 <.50
4-22-88 < .15 0.82 <.1l0 <.05 <.05 0.20

4-22-88* <10 0.33 <.05 <.05 < .05 0.05

7-29-88 <.20 <.07 <.07 <.07 < .07 < .07

10-28-88 N.S. N.S. N.S. N.S. N.S. N.S.

Notes: Indicates compound not detected at indicated detection limit.

* Denotes analytical results for split sample by second laboratory
(Weston Lionville Analytical Laboratory).
** Denotes repeat sampling after initial sample vials were received
broken.
N.A. Indicates sample not analyzed; broken vial in ice chest.
N.S. Indicates no sample collected; dry well.
nondetectable to 18.0 wug/l, with the higher concentrations at
Monitoring Well MW-1 replacement. The highest cooncentration of
hexachlorobenzene (HCB) observed from the last quarterly sampling was
0.31 wug/l at Monitoring Well MwW-Al. The concentration of
hexachlorobenzene (HCB) observed at Monitoring Well MW-A3, which is

located off-site across Cayuga Creek, ranged from nondetectable to
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0.20 ug/l. The concentration of hexachlorobenzene (HCB) last observed
at MWw-A3 (July 29, 1988) was nondetectable; Monitoring Well MW-A3 was

dry for the October 1988 sampling.

Monitoring Wells MW-Al and MW-A2 were installed in the
southern portion of the site to investigate for possible pockets of
hexachlorocyclohexane (BHC) isomers and hexachlorobenzene (HCB). The
last quarterly sampling (11-23-88) indicated ooncentrations of the
target compounds below detectable limits with the exception of 0.3l
ug/l of hexachlorobenzene (HCB) at MW-Al and 0.49 ug/l of Alpha BHC

isomer at MW-A2.

The concentrations of the four hexachlorocyclohexane (BHC)
isomers detected in the groundwater ranged from nondetectable to 69
ug/1 at Monitoring  Well Mw-1 replacement. The highest
hexachlorocyclohexane (BHC) isomer ooncentration observed from the
last quarterly sampling was 5.5 ug/l of Beta BHC at Monitoring Well
MW~6. The concentration of hexgachlorocyclohexane (BHC) isomers
observed at Monitoring Well MW-A3 located off-site across Cayuga Creek
ranged from nondetectable to 5.2 ug/l. No detectable concentrations
of hexachlorocyclohexane (BHC) isomers were observed from the last
sampling (ngy 29, 1988) of Monitoring well MW-A3; the monitoring well

was dry for the October 1988 sampling.

Mercury was only detected at Monitoring Wells MwW-1 and MW-2
during the 1988 monitoring. The concentrations of mercury detected
in the groundwater ranged between nondetectable and 1.7 ug/l. HMercury
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concentrations in the groundwater samples collected during the last

quarterly sampling in October 1988 were all nondetectable.

Statistical analyses were performed on the analytical results
of the quarterly groundwater sampling program at Monitoring Wells MwW-3
through Mw-7. The analyses involved a comparison for significant
change for hexachlorocyclohexane (BHC) isomers, hexachlorobenzene
(HCB), and mercury using Cochran's Approximation to the Behrens-Fisher

Student's T-Test, as presented in Appendix IV of 40 CFR Part 264.

The well data subjected to the statistical analyses were
chosen based on their downgradient location and because they were
among the original monitoring wells installed in 1985 for the remedial
investigation of the Gibson site. The statistical analyses involved a
comparison of groundwater cheﬁical data obtained during 1985 and 1986
to those obtained from the quarterly monitoring in 1988. Appendix G
presents the results of the chemical analysis for the 1985 and 1986
monitoring. For a given compound, all the data was grouped from the
monitoring wells (MW3 through MW-7) and the mean and standard
deviation was obtained for each compound respectively. Subsequently,
t statistic (t*) and t critical (tc) values were calculated. Table 7

presents the results of the statistical analyses.

For all six compounds analyzed, no statistically significant

concentration increases were indicated. The analyses indicated
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Table 7

Statistical Results
Groundwater Chemical Analysis
Downgradient Wells (MW-3 Through MwW-7)

Gibson Site
Sampling Number Standard
Period of Mean Deviation
Compound (year) Samples (ug/l) (ug/1) t* tc Comments
85-86 30 0.214 0.305
HCB -0.409 2.08 No Change
88 19 0.177 0.286
85-86 30 2.14 2.96
Alpha BHC -3.43 2.05 Decrease
88 19 0.272 0.251
85-36 30 2.91 4,29
Beta BHC -2.31 2.06 Decrease
88 19 0.927 1.56
85-86 30 0.056 0.106
Delta BHC 0.888 2.06 No Change
88 19 0.122 0.144
85-86 30 0.092 0.050
Gamma BHC 0.592 2.28 No Change
88 19 0.113 0.145
85-86 31 1.12 1.41
Mercury -2.98 2.04 Decrease
88 19 0.358 0.154

If: t* >tc Indicates significant change has occurred. A positive t*
indicates an increase, while a negative t* a decrease.

If: t* <tc Indicates that a significant change has not likely occurred.
Cochran's Approximation to the Behrens-Fisher Student's

T - Test. Appendix IV, 40 CFR, part 264. Two - tail test
at 0.05 level of significance.
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statistically significant decreases for the alpha BHC, beta BHC, and
mercury constituents at the 0.05 level of significance. The trend of
decreasing concentrations indicates a possible well clean-up with
time, thus, the later analytical results may be more representative of

actual concentrations in the groundwater.
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V  CONCLUSIONS

Overall, the geologic, hydrogeologic, and analytical findings from
this phase of investigation (1987-1988) are similar and consistent
with, the findings from the earlier Remedial Investigation
(1985-1986).

The buried drums are intact and their contents are very dense
(solidified).

The chemical analyses performed on samples of the drum contents
confirmed the drums contain hexachlorobenzene (HCB).

Based on the results of the air monitoring, worker exposure to
hexachlorocyclohexane (BHC) isomers and hexachlorobenzene (HCB)
was well below acceptable levels. Off-site air concentrations
generated during this investigation were negligible.

The quarterly groundwater monitoring indicates the groundwater
flow direction to be toward the adjacent Cayuga Creek. The
hydraulic gradient across the site averaged 0.026 foot/foot for
1988.

The chemical analyses of the groundwater samples revealed low
concentrations of the targeted compound, hexachlorobenzene
(HCB), hexachlorocyclohexane (BHC) isomers, and mercury, in some
of the monitoring wells. The last aquarterly, groundwater
sampling (October 1988) indicated concentrations ranging from
nondetectable to 0.49 ug/l of alpha hexachlorocyclohexane (BHC).
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The low concentrations of hexachlorocyclohexane (BHC) isomers
initially detected during the remedial investigation in
monitoring wells upgradient from the site appear to be the result
of the drilling operation. There are no isolated pockets of
hexachlorocyclohexane (BHC) isamers on the southern portion of
the site.

An increase in groundwater contamination at the site has thus far
not been observed to date.

Remediation of the southern portion of the site (Zito's property)
is not necessary.

- 30 -



Harding Lawson Associates

DISTRIBUTION

15 copies to: 0Olin Corporation
Post Office Box 248
Lower River Road
Charleston, Tennessee 37310

Attention Mr. Blaine Butaud

SRN/JWT :m1f
22580

QUALITY CONIROD REVIEWER:

,,,,, W'

Charles R. Glore,\c
Pr1nc1pal Hydrogeoioglst

- 31 -



_ ILLUSTRATIONS



Harding Lawson Associates

ILIDSTRATIONS



‘7‘9}-
X
PORTER RD.
s TE‘? Rp v FALLS
NIAGARA FALLS, N.Y. ‘ MUNICIPAL
AIRPORT

NIAGARA FALLS BLVD.

(formerly PINE AVE))

:
i

\___

CAYUGA ISLAND

5000

feet

.% Engineers. Geologrsts
2 & Geophysicists

VICINITY MAP

Gibson Site

Niagara Falls, New York
DATE

JOB NUMBER

17497,001.12

APPROVED
% 'AC
I

Y/ s 2

REVISED

i,H LN




Z1100'26VL1 SIS\

G3ADdddY EIBANN €27 ARl

w
[a]
“h
@
tt
«
w

L
[#}

NioA MmaN ‘siieq eiebeiN ) =_—
N SISiDIsAUd0sD § e \

ayg u D
, HS vosatn sistBoioso) 'sissuibuy B S fxt |
~ NV 1d = LiS sajeio0ssy uosmet bulpley == /

13
. ©
pafonsag

P M

TV-MW

L1861 ‘Sunp “O°d ‘ysojuioy % ysoiupoy ‘dey oiydesSodo) 13gNIYILIY

NI3HO 40 IDAE "'XOHEdV

‘ajewixoidde aie
suolieoof ||y ‘310N

UO[10311Q MO e

(esiy |esodsig wniQq)
[Bisy pating

_ suqaqg goeying

(L8861 “120) lI3M Butioyiuoy/Buiiog fiog
(g864 ‘Ainp/aung) fjam Buioyiuow/Buuieg [log
3gqold woljog W83
s|dweg Jatep

sidweg 105 Nueg X9s10

sidweg Juswpag X331

o4 Moo ]

ShEDER




—~ el LA ; <t : . ’ , I T T
— e i e - S - : - oo B : ! Y
-2y FTLrE EER I PR RN SO T TR L TS A TR SIS T R AR T TR U R R T R TR e .!:.:.W; TR i T FEWT e e e Do R S e ﬁfﬂﬂﬂ»ﬂh?;iﬁn?gm%ngﬁﬁu?%.R,.S..ﬂ..nﬂﬁ%nﬁuﬁquﬂiwﬁgh QLB s e B e o ,,..@,Y&mﬂ@«ﬂ%ﬂﬂ%ﬁﬂwﬂ?ﬂwﬁ«ﬂn&a«mﬁ‘w. ke i S B o B R Fr o s 8 B o T S AT TS e T e S T T T T s v S e o € AT W i Ao s 18 T L T A T TS B L R+ s AR s v AN e e T T e —— . -
e e e 1 "dddY *ONHD| 3LVO {0 e —»0:‘&avwwa e ARY OMNG IDMNINII3Y ON UMG i ON0 ZONIYII3Y , ON 9R( ‘NOILYROJYOD NITO 40 NOISSIF¢ 3¢ NILLIbA OIKd 3H1 INDHIM Luve K1 ¥ 0 310HN
) . — - 1 a3ISOIISIO WO 03IDNA0NEIY dwuwﬂ.WM-%(» ZV%WL‘LO»QUW-W\.,}UMM uw_oxw»hw‘&_wuuaw_u”..nmu»ﬁpwwﬂfwonwwvmowxnm
‘e 1N 1 t d ' d o’ d [ ' ~ §
R ¥2EHON ONINVYE 37vas| _OoN_¥v o ‘ox 1ozlowe . “#y/ |pe-2-e @K | 113 ONIHOLINOK § S 310H IS3L 40 NOLLVOOT WNOILIARY | ]/ NI3¥ 3N OINIVLNOI NOLVIHOIN !
/ \
03A0¥ddY / \\
4 - .
) MNUOA MIN " STIVd VHVOVIN EVLT \ /
K , v /N . . _ k
ABAENS LIS NOSEID ) |
. O - [ 4 31v0 ’
g§/v /1 NV YOIV ‘
| , s6 /v / v Wed iova .
: .u‘..a ve,.uﬂ,u,. DL R i 20 SRR RS LERE haS N ed 1 ..Aﬁ'# TR SRR TRLEY T & o % RTRET WERR W AT Ay ves. W R AR TR ¥ LT R O R E. 8 S
£ e T AR OIVING - AN JEOdRI01 /
. siokeauns ssieuugid ssreeuibue Hunnsuod . . . ,
Dd SHIBNION - S
TIANIAN e
A o 0Z'895 'ANI M o €0g ANI 25
G1'89G ANI '3 & _ . VS
‘ \ §1'89G 'ANI 'S B R A+ Al
¢ - /822 ON 103ro¥d 0z 895 AN!
Ty a4 . = o ' .I.E LY
b
A4S 8-
) . 1 vI'v¥eS 'ANI 'S
16 $96 ANI i €€°€2% "ANI M
et ..v.vhm WY 8€°'E2S ANI 3N
. . . H . .
Q3YIA0D H'W HW M €2 zm.u..,m
1
| ,— ABONE AMH ‘ o
) : _ N |94 /€S5S AN : £1°€95 ANI
u 69°9.5 'A313 'GA1@ $17Vi . esress | . e e ] e
: < g . Y
: VHVOVIN 8 QVOY VHOHMVOSNL 40 @ | £198 AN o I Wit
Y3INHOD L1SIHIYON 1V LNVHAAH \_mm.ﬁm_%ﬁ - - - P
40 1708 39NVId LSIMHLYON - 'W'8 96°'29§ 'ANI °N o \
€6 185 ANI '3'S Pid ¢ J 8s
: = N¥S .8 - , -
15195 "ANI "M fi - —— - — s : - .8 r} B ¢
99°¢95 ANI '3 | y HON : A mm.v v © qmomqomgu—.
9L°€2S WY \ \ HVWHON38 i / .
N / ¥ e e N —- = A 7 e - ¥
. o~ 2/ 1T AN T T - - . NO¥CSY Ll - . T
: 3did < ORI ZWN  __ _ _ F S PRI - £ -0/ C1 A It r/.!l. ¥ LAN i = T
‘I NOI103108d TVI3W B,v LON OGNV 3did OAd #.2 40 J e Ty . c3d 49 B0l —m — —f . = TN T NS oy
.1 doL 38V S173M ONIMOLINOW 1V N3AID SNOILVA3TI 310N N 47 5 X I T T T T e T T 30 fi— ‘ . ) Py L
g .// \ 30 ’ NO/ — e e e e~ P26 — - _— : n&h / SH M.U._mﬂ - S _Gm.\\ (AR !
k . — i T I e T - D il ; :
A : [ i S g | d1
. n 0L 2 °9L6 2 LAN ] e \\.
S H343IN . _ oS — 138 @ 138
“ Co svag ONOPbIS .Gr/_\ s ; SNV¥L /N dd - wic . SW €1-08S- )
: . i 1V M e e = , — ‘ - _ / x
\\ Lo /‘. ) . : B - . < ﬁ_u.. : 5 P . , - ”.‘_ , g..,m.v. «.wc,r., . . .. . N . \\ c @
SSVH® N SETE P R S S ~ -o078 30078 ‘ONOD TALS | . , e
€S '0.G 'ANI . , S ; ) _ e B S \ § v
Ot '€lLS WIH ZLO[III~W — — ‘ . : . L : . N o - o
8o ; VA FONOD \ Ie
- e o s :
(IN3K3DVIE3¥) ke 7o
¢01 OF -8l¢ ;
. onovps U %9,
N 1 # NN \% 2
AN H
. 3} ;
370M 1831 IMM L . : 2'rLs$ ~@
e B , Z2-9 HU /
ANITT H3LVM - M - o ~. ) / /
: ; . ¥3A00 43200 / /
. WHYVIV 3¥14 ¢ 301704 GNNOMONIANN — vddn — - . ¥NVL 511d3S O tiS WNVI 011d3S /
| = | /
¥3IM3IS WHOIS — 15 — = \
. HIMIS  AMVLINVS — NVS — D / -
3072
‘ 918193713 QVIHYIAO —30— ) o .8
I ”
A IATVA HILVM A ™ Vit @)
; | . /
3ATVA SVO A9 oy e (GZAON3Y) /
0 . - - TS el . \
3104 ¥3IMOd dd P . GNE O'b2S - .
. e I> - AN virs £ 506 o4 s 0@/
3704 TVNOIS 014d4VHL d's'L . | LGNS O pus 4 | ;Siﬂ.m_ /
¥ - , ‘a Ae. - JdOL §°/46 /
X08 TOYLNOD TVNOIS Did4vdl g:0'sl ) o n % y _
NISVE HOLVD ‘g0 oo /-
X 3TOHNVH “H'W |/ . L )
0 773M ONINOLINOW MW . . | A : / | 3onecs 0!
370H 1S3l “HL 156
_ T \ T ONINYVA e c
, > ‘ INOLS ~— AR 2
aN3 937 [~ y e -6 ¥
w ﬁ'ﬂa. @ .
¢ : - €245
. &s2/8 - e IR
: « S'£45 . f-XHL 3L 5@ e 1-x »CAV
6.9 W \M.V - ﬁ\ —_— wwm»:mutmw £.6 - Ve .
,_ £6£1-1 © " .&,m 951 v 9/5 B A 2 sss
; d0101°'9.6¢ . M l # AR & VAR 4
- GND L'€LS oLz r 126 ﬂ
W w | DA | |
1o o o Y R B B O N/ N NS O A | y E ssveo T .. . £8C1-T . :
o ) HSABE  1HOIT . ANNOELVE iy
: [
t s
i o 2eLs 4 , ‘ o
m ‘ o z-2 KU A\ : S
x — ] _ z
f,
acary ¢ (&}
O & .
. 2
H.a o.\\m.mv
— TS 2 z-e ns Y,
48895 Ay / . 7381 ..N_@,v y
2t v\.m.mfm \vlif ) s 7 \ T A% 7 'y
‘9 e . : ¥3IM - !
, ‘ , 2/ g : $9373 o €145 oo ‘
\ & £-5 HU *. | < “
N . . | .
@ 3381 0O
i - - v Q i
SL blS Wiy ¢ . . © . M
. HW Tl[ ——— L . / _ . L f
N , . ¥INCL
§ XZO\. gmz =0 ML ! / ‘0313 , ) N, o /
® I <\~rﬂ w:h A8 a . ! .
& VI¥3Luy ‘3av 3 1 43Y4INboy , EERE
: Nid 110N 1304vd *i« e HN ‘N9 £°2465 A ; BT
£ T dol 62648 8048 S B o
N9 1246 £-8 Hi A\ BEER / 6'v 9%
be'sig p : . S ZOOMm
; Iy dOL b/ 626 : P
L L ey B # ~&- B B \
: S # MW £1/6 _ Y/
¥ / , . \ !
; | : BT
m ; ._
/ |
res ,,
ON9 2 2LS \
d0l £4°64S .
o p £0s8 :
M \ S # MW o v.m.\,\.kn%l a . i
~ ST L . . ‘ : N 2
{ ’ i - . : g . @ :
| / L _
‘ | T
i S L SOBE e e /
: o
b .Q
(R »\ )
w/ : i
\ -
] / A
/
\\
: s
m e
i
j (3XV1IS Q0OM 133)
; Z - 1NI0d 10MINOD
m N
\ N
\\
Ay
- - - 2-6 1y \,\ : - , .
- N < . . A
— - B . - : /f.x - e
. _ B . . B N . . . . . _ ) ; ) ) . N \mv. Vs N P _— , . e ., &r .»,.a, /\\\, .. l -
N ) rimn e T e M amer e ew e N o - - . e . o N - - . s s o e e — s . e e . e e ey o e . N e e T SRt D h...\\f;!dﬂ!‘. e . 1~,..«,,’Wr,,,. R L = R ..\h.,;ﬂ\. e o.,....,ﬂ.u‘!:u;wiﬂ . ﬂﬂw.wiﬁ:ﬁ:i&.ﬂ\‘h)i4.7“3,..(\4.@.4;...iaw N IR I Rt racn e ,..J.wl,,.\ t\/\}»a\fn\\\zdf ,,&Jiﬁ.‘i&z,.m&




.q TIATT VIS NVHW OL dIDONFHHITT -
3197d 9— M M
SALVIOOSSV NOSAYT DNIGYVH o S x

y—MR —a— E—MN  —g— S—MN  —— IT-MHN ——

(886T1) JLVA HDNIJOLINOW

62/21¢e2/11L2/01 62/6 S2/8 82/4L ¥2/9 02/S 12/%v s2/e <c2/2 BE/1
] I I I I T ] I I I I I mw@@

c9¢
o © ?

496

696

146G

£LG

+(I1AdA) NOILLVAATH

SNOLLVATTA HALVMANNOND
A N ‘STIVAd VHVODVIN "HLIS NOSdID




m TIATT VIS NVIW OL JIONIAIJITY

31V d
SALVIOOBSV NOBAMYT DNIGUVH

EV-MN —g-— SV—MIN —p— ITV-MIN —— L—MWN ———

Awmms HLVU DNIHOLINOW
62/21€2/11L2/01 62/6 S2/8 82/L ¥%2/9 02/S 12/% cz/c c2/2 82/1

LS dd1490d —o— dd INId —¢—

*(IAAA) NOILLVAATH

SNOLLVATTH YALVMANNOUD
CA N 'STIVA VIVODVIN ‘HLIS NOSdID

196

896

G9¢

496

696

T4G

SRS




ZLL00‘L6YLE oxd

‘2861 ‘unp oty ‘ysojuls sojujopy ‘deyy siydesbodoy

217 a351A3Y 3va G3A0udaY E3EMNAN 800 N2wyH0) L £ 70'd ‘ysojujop 2 Y ow 2} 1 :2ONIH343Y

Joj M3\ ‘sjie4 eiebegy L _

TR s vosais ssosiuden Bm | \

8861 MZD._: sisibojosy 'sisawmbuy EiEEs k | / /
100ssy uosmer] buipiel Vs /
dVIW HNOLNOD DIH13IWOILNIIOd seigioossv — /

199} aeos
09t ¢}

.y

M3ZHO 40 3903 "X0OHddV

5@

©1-'ggg
®

¥ MA ©pggg ‘ajewixoidde ase

‘suoneoof Iy ‘310N

) 1884 ‘uolleas|g slijewojuajog 7496

pEEN e & s Z

. ’ J3s0dosd /V I ll/l...pl..‘«n\ 1894 ‘inojuod UOMRAS|] J1}2WOIIUSB}0Y wem §GG e
| £-M PN 7 v =S N - — o
‘e . N L aousr N T L e UOI103Ji(] MO e
S'€9¢
’ : (esiy jesodsig wouqg) ,

> . lejay pating g

. . _ suqaQ eoeying m

. . : | (L8614 "120) 1I3M Bunojuoy/Butiog jlos &

(sgst ‘Ainp/aunp) =u; Butioyuew/Buiiog jlos @

9qold wojjog %2310 0

.N./ sjdweg 1o1em B
s|dwesg jlog jueg ¥33:0 Y

s|dweg juswipag X331 @

aN3937




ZL100'L6VLL

3NN €07

186} ‘sunp 074 ‘ysojujop 7 ysoluop ‘dey siydesSodol 1IHNIYILIY

[tV)

31v3 C3r0maay

N10A MBN ‘slied miebeiy
s} uosqin

8861 H43dW303aQ

SISIDISAUCO3D @ f

s151501080) ‘sissuibul
sajeioossy uosme buipiey

3:7e dVIW HNOINOJD JIH13IWOILNILOd
1334 s|eos
091 08 Q
,
I
-
f lllll i
L
|
| L
L~
A\
L CcmEmom_ammv@ %
\ v LA i f
VS LIS /.vm.»o..NN%v \ wM%q
LV-MW A ®1a
®®
€X

EHE

FH® €d
FO ® \ \ C
VMW O . Y OHd QY
setse & SH - J/J
K0} JJ
:BJo!
EMW .
om.wmm@ M.m.,wwm@ ‘ajewixoidde e
wmm/ @ 1 - s ~ - { ﬁ. S ——————— mr_omuﬂuo_ v umi_.oz
IH - T T : . .
95 J g?@/(\ lllll TS~ ONILNOYSH P . 1934 ‘uotens|g auyswonualog 298
R b . . NITHO < T ,
T em o m\ﬂﬁ))w ~ ~~- .Nmmmm) c 8 T z-a & a350408d _ «Hrl(«l/\.nl‘ﬂkﬁ& inojuoD UORAS|T SIAWONUSIOY wmggg—
| -~ T ——— —
e . .y . ////..l.l..rh.q \\\\\\\\ UOLIDBII] MO e
§1e96\X -0 -7 QO s = =\ % e
..NI( > « UU ff (es1y jesodsig wniq) @
m OWJ 2l jelay patng
2 £3 22
= - =\0o .
fu e =\ . sugaq soepng £
= m= =\ 3
\M w% : ow 2 . (2861 “120) l13pm Buuiajuop/Butieg jiog &§
T Zs m: © (sg61 ‘Ainp/aunt) fjam Buuoliuopw/Butieg jlos @
2, -‘.'—X
\WN\ :Wn.w JNA/\ vJJJ) // 2qoid wollog %3310 4
] N s|dweg so1epm N
z s|dwesg liog yueg Y9213 ¥
s|dueg juswIpag X931 @
aNzo3an




APPENDIX A



Harding Lawson Assoclates

APPENDIX A

Work Plan
Additional Field Exploration, Buried Drum Investigation



A Work Plan Prepared for:

0Olin Corporation
Lower River Road
Charleston, Tennessee 37310

ADDITIONAL FIELD EXPLORATION
BURIED DRUM INVESTIGATION
GIBSON SITE

NIAGARA FALLS, NEW YORK

HLA Job No. 17497,001.12

by
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I  INTRODUCTION

Olin Corporation has engaged Harding Lawson Associates (HLA) to
perform a subsurface investigation in the drum disposal area at the
Gibson Site in Niagara Falls, New York. A vicinity map for the site
is presented on Plate 1. The investigation is intended to verify that
the drums contain solidified hexachlorobenzene (HCB), and to attempt
to determine the condition of the drums. The area where the drums are
buried was determined at the time of the remedial investigation using
geophysical techniques. The method used to locate the drums, along
with the findings, are presented in the remedial investigation report
dated July 31, 1986. This work plan provides the guideline by which
the drum investigation will be conducted. The plan has been revised
based on discussions with the New York Department of Law and the New
York Department of Environmental Conservation at a meeting in New York

City on July 6, 1987.

A. Project Description

In 1957, approximately 403 drums of hexachlorobenzene (HCB) were
buried in the drum disposal area at the Gibson Site. The drums, which
were not stacked, are contained within an approximate 2600-square-foot
area on the north side of the Gibson Site. Plate 2 presents a Site
Plan showing the location of the buried drums. 2 generalized

subsurface profile for the drum disposal area is depicted on Plate 3.

-
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The tops of the drums are believed to be approximately three to five
feet below the ground surface. The drums were coverad with an
estimated 100 tons of hexachlorcyclohexane (benzenehexachloride - BHC)
cake consisting primarily of the alpha and beta isomers. These waste
materials were subsequently covered with a thin soil layer. The HCB
in the drums is expected to be in a consolidated state, having a

consistency similar to paraffin.

The Gibson Site is located in a commercial/residential area of
Niagara County (see Plate 1). The site is bounded by Tuscarora Road
on the west, Niagara Falls Boulevard on the south, ard Cayuga Creek on
the north and east. Small commercial businesses are located along
Niagara Falls Boulevard, which is the more heavily traveled of the two
streets. Single family residences border Tuscarora Road. The site
itself consists of two adjacent parcels of land. An east to west
80-foot-wide right-of-way (ROW) owned by Niagara Mohawk Power
Corporation divides the site roughly in half. A private home on
approximately one acre of land is located north of the ROW. The

lardowners on the south side operate a used car business.

B. Project Objectives

The primary objective of the subsurface investigation in the drum

disposal area is to confirm that the buried drums contain 3. ™o
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accomplish this objective, borings will be drilled to the top of the
drums and the contents of the drums will be sampled and analyzed for

the presence of HCB.

A secordary goal of the exploration program will be to attempt to
determine the condition of the drums. Sampling may bring pieces of
the punctured drums to the surface for visual inspection and

laboratory analysis for the degree of corrosion.

A third objective of this plan is to complete the installation of
three additional grourdwater monitoring wells and to relocate one
earlier monitoring well. The installation of these four monitoring
wells will be accomplished in accordance with the draft stipulation
transmitted on April 6, 1987 by the State of New York Attorney
Gereral's office to the presiding United States District Court
(Apperdix A). The techniques and procedures for installation and
sampling of the four wells will be the same as outlined in Plan A of
Consent Judgement and used during previous field efforts in
1985/1986. Monitoring wells will be installed prior to initiating

intrusive work in the drum disposal area.

C. Project Safety

The drum investigation and any other associated field work at the

site will be performed in accordance with the site-specific Job Safety
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Plan presented in Appendix B. All field investigation personnel have
received safety training and medical examinations in accordance with
the requirements of 29 CFR 1910.120. Training also includes safety
procedures appropriate to this investigation and also the proper use
of persomal protective equipment, and health hazards associated with

this proposed study.

The primary Site Safety Officer (SSO) will be a Certified
Industrial Hygienist (CIH). Prior to the first penetrative work in
the drum disposal area, the CIH will hold a safety meeting with 0Olin
representatives, HLA personnel, contract personnel, and site observers

to explain safety procedures.

After the initial safety meeting, any new visitors to the site
will be briefed by the CIH or his designated SSO on site safety

procedures.
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IT. MONITORING WELL INSTALLATION

A. Drilling and Sampling Techniques (Monitoring Wells)

The installation and sampling/analyses of the four groundwater
monitoring wells will be accomplished in the same manner as provided
in the Consent Judgement and Plan A during the 1985/1986 field
investigations. The wells will be located at the approximate
locations as shown on Exhibit A to the previously referenced

stipulation dated April 6, 1987 (Appendix A).

(G4}
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III DRUM INVESTIGATION

A. Drilling and Sampling Techniques (Drum Disposal Area)

Six soil borings will be drilled in the drum disposal area. The
boundary of the drum disposal area will be marked on the ground based
on the findings from the metal detection survey performed in March
1986 (see Plate 2). The precise boring locations will be determined
in the field by Olin and HLA personnel and approved by on-site state

representatives, if present.

The borings will be advanced using a hollow-stem auger to just
above the expected top of the drums. A split-spoon sampler, 2-inch
O.D. by 1.375-inch I.D., will then be driven 18 inches. The sampler
will be retrieved and the recovered sample will be visually examined.
It is expected that the sampler will pierce, or puncture, the top of
the drum within the first sampling interval; however, if this is not
the case, the borehole will be advanced and the sampler driven another
18 inches until recovering an adequate sample of the drum contents.
Samples will be transferred to glass jars having teflon-lined 1lids.
The sample jars will be sealed with evidence tape and labeled with the
time, date, location, boring number, depth, and sample description.
Samples will be stored at 4°C and will be shipped to the laboratory in
ice chests with ice packs. Chain-of-custody bprocedures will bne

followed with all samples. Cuttings from the boreholes will e
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drummed and stored in a secured area on-site for disposal within 90

days by Olin Corporation.

If the HCB in the buried drums is softer or more liquid than the
paraffin consistency expected, the split-spoon sampler can be modified
with a spring catcher or a Lad-type spring catcher to enhance sample
recovery. If the HCB is harder than can be sampled by split-spoon, a
core barrel may be substituted and used inside the hollow stem to

collect samples.

Drum metal samples should be recovered from the drilling and/or
sampling process. Representative metal samples that are recovered
will be placed in glass jars with teflon-lined 1lids and labeled with
the time, date, location and boring number. Metal samples will be
subjected to laboratory analyses to assess the physical condition of

the buried drums.

B. Grouting Boreholes

Since the sampling effort will be conducted in a drum disposal
area, the Dboreholes and pierced drums will be sealed with a
bentonite-cement grout from the bottom to approximately six inches
below the ground surface. The remaining portion of the horehole will
be filled with clean compacted soil after the grout hardens. Tach

boring location will be marked with a temporary stake and its location

~J
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%k surveyed with respect to an on-site landmark so it can be relocated in

i the future, if necessary.

C. Decontamination Procedures

Thé sampling equipment will be washed between samples to avoid

cross-contamination of samples in the borings. Finally, the rig and

s
i

tools will be steam cleaned prior to leaving the site at the end of

the investigation. Wastewater from the equipment decontamination will

be collected and stored in drums for disposal by Olin.

An exclusion zone will be established around the buried drum area
[ to aid in controlling access, egress, decontamination procedures,
- etc. The designated exclusion zone and specific decontamination

i procedures are fully described in the appended Job Safety Plan.

D. Management of Auger Cuttings

Precautions will be employed to manage the auger cuttings from
each bporehole. Prior to drilling, heavy gauge plastic sheeting
(approximately 6' x 10' in size) will be spread over the borehole
location on top of which will be placed a 4' x 38' sheet of 3/4"

plywood. The plywood will then be covered with another sheet of heavy

gauge plastic. An auger access hole through the plywood and plastic
will be provided. Cuttings from the borehole will ke collected Ffrom

the plywood sheet using a shovel, and placed in a sealable 55-gallon



Harding Lawson Associates

"/““‘",

drum along with the plastic sheeting, after completion of borehole
installation and sampling. To further aid in the control of tracking
contaminants, site personnel will decontaminate footwear at the
perimeter of the buried drum area (zone 1) before moving from the

buried drum area to the contamination reduction corridor. Washwater

from footwear decontamination will be collected and stored in a
sealable 55-gallon drum for disposal by Olin. Auger cuttings from the
Six borings are expected to amount to approximately fifteen to twenty-
five cubic feet that should be contained in three to four 55-gallon
drums. Other contaminated materials (plastic sheeting, washwater,
disposable coveralls, gloves, etc.) should be containerized in five to

six other 55-gallon drums.
- All intrusive work should be completed within two to three days. The
sealed drums will then be removed from the site and transported under

manifests to a USEPA or State Approved Source for off-site disposal.

E. Field Supervision

The drum investigation will be performed under the supervision of
HLA's field engineer, who will log the boreholes and collect samples,

Olin and HLA personnel on site will determine the locations of the

borings and advise the HLA field engineer during drilling ard

sampling. The CIH or his designated SSO will observe all work done at

O
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the site, direct decontamination procedures, and advise the O0lin

representatives and the HLA field engineer.

F. Air Sampling

Ambient air samples will be collected for analysis of airborne BHC
and HCB particulates during the boring program in accordance with the
Job Safety Plan presented in Appendix A. One sample set (orne upwind
and one downwind sample) will be collected once during drilling and
sampling operations. Additionally, personnel air samples will be
collected in the breathing zone of the drillers and field engineer

once during the drilling and sampling operations.

SKC aircheck (or similar) samplers attached to 0.45 micron glass
fiber filters followed by a bubbler containing isooctane as a
collection medium will be used to collect the samples. Ambient air
will be drawn through the filter and bubbler at a rate of two to four
liters/ minute. At the completion of each sampling, the glass fiber
filter will be removed from the sampler, immediately capped, and
labeled to include sample designation, location (upwind/downwind of
personnel), time of sampling, and date. Chain-of-custody procedures
will be followed for all samples. The bubbler collection medium will

be handled in the same manner.
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The glass fiber filters (air particulates samples) and isooctane
collection medium from the air sampling program will be analyzed for
BHC and HCB by gas chromatography with electron capture using NIOSH

Method 5502. See Appendix C for details of this method.

An HNU photoionization detector will be used to measure organic vapor
levels as an indicator of potential airborne contamination in the
vicinity of the drilling operations. Specific procedures and action

limits are described in Appendix B.
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IV ANALYTICAL TESTING (DRUM DISPOSAI, AREA)

A, Parameters

Samples obtained from the drums will be composited for each
borehole and analyzed for the presence of HCB. If the sample is
predominantly HCB, no  further analysis will be performed.
Concurrently with the initial confirmation analysis, a sufficient
amount of the sample will be extracted for semi-volatile analysis. If
the initial sample is not HCB, the sample extract will be subjected to

semi~-volatile analysis.

B. Procedures

The analytical procedures specified under USEPA-CLP manual
(Modified Method 625) will be employed for analysis of all samples
collected from the drums. Samples will be delivered to the analytical
laboratory under chain-of-custody procedures. Results will be
expected within approximately two weeks. ExXtracts will be held for

the method limit of forty days.

C. Drum Metal Analyses

Samples of metal from the buried drums will be Subjected to
analyses to assess the condition of the drum containrers. The
composition of the interior and exterior sides of the drum samples
will be investigated uUsing scanning electren microscopy to estimate

the extent and depth of corrosion. The thickness of the metal samples
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will be established and compared to original drum thicknesses for

similar drums.
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i V  CHARACTERIZATION REPORT

The results of the drum investigation, including physical and

AL

chemical analyses and a description of field and laboratory
procedhres, will be presented in a report to Olin Corporation. The
report will include a detailed description of the subsurface
corditions encountered in the drum disposal area, and an assessment of
the material contained inside the drums. The report will also present
recommerdations for further actions, should the findings so warrant.
A preliminary draft report will be issued to Olin Corporation for

review and comment prior to issuing the final report.

ot
N as
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{ VI SCHEDULE

It is anticipated that the field work will begin in early summer
to avoid complications in field procedures caused by snow and cold
weathe}: conditions. HLA can mobilize to the field within one week of

receiving authorization to proceed. Preliminary site work to mark the

boundary of the drum disposal area on the ground and to set-up

decontamination facilities is expected to require one to two days.

ol

Installation of the four groundwater monitoring wells is expected to

take four days. The drilling, sampling, and grouting of boreholes in

bt

the drum disposal area should be completed in two to three field
days. A final report should be completed within thirteen weeks of
. - notice to proceed., Plate 4 presents a bar chart showing the antici-
- pated schedule from start to finish for the field investigation,

including analytical testing and report preparation.,

jomt
ul
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DISTRIBUTION

4 Copies To: Olin Corporation
P.O. Box 248
Lower River Road
Charleston, TN 37310
Attention: Mr. J. B. Butaud

1 Copy To: Olin Corporation
P,0. Box 1355
120 Long Ridge Road
Stamford, CT 06904-1355
Attention: Mr. R. B. Hodgson

3 Copies To: New York State Department of Law
The Capitol Building
Albany, NY 12224
Attention: Mr. Albert Bronson

2 Copies To: Hodgson, Russ, Andrews, Woods & Goodyear
1800 1 M&T Plaza
Buffalo, NY 14203
Attention: Mr. Rick Kennedy

2 Copies To: New York State Department of Law
120 Broadway
New York, NY 10271
Attention: Mr. Gordon Johnson

2 Copies To: New York State Department of Environmental Conservation
50 Wolf Road, Room 209
Albany, NY 12233
Attention: Mr. John Willson

2 Copies To: New York State Department of Envirommental Conservation
600 Delaware Avenue
Buffalo, NY 14202
Attention: Mr. John Tygert

1 Copy To: Mr. Stanley Grossman
331 Buffalo Avenue
Niagara Falls, nvy 14303

Revised 9-18-87
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\\\ STATE OF NEW YORK
DEPARTMENT OF Law

ROKERT ARRaVS ALBANY, NY 12224
Altor-z2y General .

JaMes AL Sevinsky
Assiszznt Anorney Gene'z in Charge
Envirznmentat Protectior 3ureau

Telephone: (518) 474-8480
VaLE. WasningTON

Deopury Bureau Chief
Envirznmental Protectior Sureau

April 6, 1987

Honorable John T. Curtin
United States District Judge
Western District of New York
68 Court Street

Buffalo, New York 14202

Re: State of New York V. O0lin Corporation, et zl.,
Civil Action No. 83-1400C

Dear Judge Curtin:

As previously reported to the Court in 0Olin's Draft
Feasibility Study and in correspondence from the parties, Olin,
with the State's concurrence, intends to undertake acdditional
investigatory activities at the Gibson site. These
investigations include the installation of additional wells
on- and off-~site, reinstallation of a well removed during the
installation of a Pipeline on the site, and monitoring of
groundwater levels at all wells. O0lin also intends to move
forward with a sampling program for drums of buried waste
detected during the initial site investigation.

A stipulation between the parties memorializing this
agreement, along with matters relating to remediation of the
site, is enclosed. The parties respectfully request the Court to
approve this stipulation. TIf the Court needs additional



R,

information from the parties prior to approving the Stipulation,
we will be happy to provide such information by telephone or in
person.

Very truly yours,

ALBERT M. BRONSON
Assistant Attorney General

Enclosure

cc: Rick Kennedy, Esg.
Joel E. Schweitzer, Esqg.
Stanely Grossman, Esq.
Gordon J. Johnson, Esqg.
Guy Boberski, P.E.



UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF NEW YORK

STATE OF NEW voRR, i
Plaintiff, STIPULATION
-against- Civil Action No. 83-1400cC
OLIN CORP., et al.,
Defendant.
............................. X

WHEREAS the initijial field investigation conducted by
defendant 0lin Corporation ("0lin"), as described at paragraph
5(a) of the Stipulation and Consent Judgment Approving Settlement
Agreement, entered May 2, 1985 ("Consent Judgment;), has gener-
ated data which the State believes is insufficient to adequately
determine the full extent of chemical contamination of the Site
which may have resulted from material deposited or caused to be
deposited on-Site by 0lin, or to design, in full, remedial plans
which, to the extent achievable through requisite remedial tech-

nology, will result in the removal or isolation from people and

the environment of such contamination, and

WHEREAS, this perceived partial failure of the initial

field investigation was unanticipated by the parties, and

WHEREAS, although 0lin does not share the State'g be~
lief that the initial field investigation was inadequate, it has

agreed to perform additional investigative work which 0lin be-

lieves was not originally contemplated by the Consent Judgment,

and
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WHEREAS, Olin's agreement to perform additional in-
vestigative work necessarily requires the modification of certain

reporting requirements under the Consent Judgment, and

WHEREAS, 0lin and the State have agreed to treat the
northern portion of the site as a site distinct from the southern

portion of the site for purposes of designing and implementing

remedial measures, and

WHEREAS, 0lin and the State have determined that it is
necessary to memorialize the scope of 0Olin's commitment to per-
form additional investigative work, the attendant modification of

reporting requirements, and the agreed bifurcation of the site,

and

WHEREAS, the Court has jurisdiction pursuant to para-
graph 19 of the Consent Judgment to modify the terms of the Con-

sent Judgment to reflect the resolution of disputes arising under

it,

IT IS HEREBY stipulated by and between the parties, by

their undersigned attorneys, as follows:

1. Samples shall be taken and analyzed by 0Olin from
wells MW-2 through MW-7 (the "old on-site wells") on a quarterly

basis for one year. Groundwater level readings shall be taken by



Olin from wells Mw-2 through Mw-7 monthly for one year. Olin and
"the State shall assess the need for continued sampling and
groundwater level readings from the old on-site wells when the
one yeai sampling program required by this Stipulation is com-
pleted. Quarterly samples and monthly groundwater level readings
from the wells on the northern portion of the site may be excused
upon agreement of the parties if remedial work actually begun on
site when sampling or measuring is scheduled to be done makes

sampling or measuring impracticable.

2. 0lin shall install an additional two groundwater
monitoring wells on-site, and shall reinstall MW-1, which well
was removed from the site during the construction of a trench for
a pipeline (the "new on-site wells™). Samples shall be taken and
analyzed by 0Olin from the new on-site wells on a4 quarterly basis
for one year. Groundwater level readings shall be taken by 0lin
from the wells installed pursuant to this paragraph monthly for
one year. Olin and the State shall assess the need for continued
sampling and groundwater level readings from the new on-site

wells when the one Year sampling program required by this Stipu-

lation is completed.

3. 0lin shall install an off-site well acrossg Cayuqga
Creek from the site (the "off-site well"). Installation of the

off-site well shall be contingent upon Olin's obtaining authority



to install said well, in accordance with paragraph 11 of the Con-
sent Judgment. Once the off-site well is installed, samples
shall be taken and analyzed and groundwater level readings made
from the well by Olin on the same schedule as provided in para-
graphs 1 and 2 above for the old and new on-site wells. In the
event that the off-site well cannot be installed at the same time
as the wells called for in paragraph 2 above, 0Olin and the State
shall agree on a supplemental sampling schedule to ensure that
four representative groundwater samples and representative
groundwater level readings are obtained and analyzed from the
off-site well during the one year supplemental remedial investi-
gation required by this Stipulation. 0lin and the State shall
assess the need for continued sampling and groundwater level
readings from the off-site well when the one year sampling pro-

gram required by this Stipulation is completed.

4. The wells installed pursuant to this Stipulation
shall be constructed and sampled in the same manner as provided
in the Consent Judgment and Plan A for the installation and sam-
pling of wells. The wells shall be located at the approximate
locations shown on the grid/boring plan attached hereto as Exhib-
it "A". MW-1 shall be reinstalled in an area not eXcavated during
the pipeline installation. Final locations of reinstalled MWw-1
and the three additional monitoring wells shall be determined by

Olin and the State in accordance with field conditions.



5. The wells called for in paragraphs 2 and 3, above,
shall be installed as soon as practicable after this Stipulation
is execgted by the parties and approved by the Court. A delay in
obtaining authorization to install the off-site well shall not be
deemed to waive 0Olin's obligation under this paragraph to prompt-

ly install the wells required by paragraph 2 of this Stipulation.

6. The groundwater samples collected pursuant to this
Stipulation shall be collected and handled in the same manner as

provided in the Consent Judgment and Plan A.

7. Samples from reinstalled MW-1, the two new on-site
monitoring wells, and the off-site well shall be collected at the
same times as the samples from MW-2 through MW-7, consistent with

paragraph 3 above.

8. 0lin shall analyze all groundwater samples collect-
ed from the old on-site wells (MwW-2 through Mﬁ—?) for BHC, HCB,
and mercury. Olin shall analyze the initial round of groundwater
samples collected from the new on-site wells and the off-site
well for the contaminants listed in paragraph 4(e) and Appendix ¢
of the Consent Judgment. 0lin shall analyze all subsequent
groundwater samples collected from the new on-site wells ang the
off-site well for BHC, HCB, mercury and any paragraph

4(e)/Appendix 6 contaminants detected during the analysis of the
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initial round of groundwater samples collected from the new

on-site and off-site wells,

9. 0lin shall sample the area in the northern portion
of the site where the presence of buried drums was indicated by
the metal detection pProgram through the collection of six samples
from buried drums through the use of an auger and a split-spoon
sampler or any other method agreed upon by the parties. Collect-
ed samples shall be analyzed by 0lin in the first instance for
HCB. If the samples do not reflect essentially pure HCB, 0lin
shall analyze them for the contaminants listed in Appendix 6 and

paragraph 4(e) of the Consent Judgment.

10. The drum sampling program specified in paragraph 9
shall be commenced as Soon as practicable after this Stipulation

is executed by the parties and approved by the Court.

11. The laboratories analyzing samples collected pur-

specified by the U.s. Environmental Protection Agency Contract
Laboratory Program. Aal1 analytical results (from groundwater and
buried drum sampling) and groundwater level readings shall be re-

ported to the State within Seven days of receipt by 0lin.
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12. Olin submitted a final report of the initial field
investigation on July 31, 1986 and a draft feasibility study of
remedial options regarding the northern portion of the site to
the State on November 10, 1986. The State provided comments to
Olin on the report and draft study on or about January 16, 1987.
A meeting to discuss the State's comments with 0lin has been
held. 0Olin shall issue a final report no later than 45 days
after the meeting between the parties referred to above. The

final report shall expressly address the State's comments, dis-

cuss possible remedial alternatives and recommend a remediation

plan for the northern portion of the site, specifying the reasons

for the rejection of the alternatives.

13. 0lin shall submit a supplemental final report con-
sisting of a supplemental remedial investigation of the northern
and southern portioﬁs of the site and a supplemental feasibility
study addressed only to the southern portion of the site within
60 days after receipt of the final set of analytical results for

the last groundwater samples taken in accordance with this Stipu-

lation.

14. This stipulation shall modify those provisions of

the Consent Judgment necessarily inconsistent with it.



15. The authorized representatives of the State and

'0lin, after having reviewed the terms and conditions of this

Stipulation, hereby consent to its entry.

ROBERT ABRAMS
Attorney General of the
N State of New York

- | By:_[;ékaéghA*777. /SdﬁﬁbOVWN—;

Assistant Attorney General

f | sye /) T

Assistant/ﬂqsyrney General

OLIN CORPORATIQN -

- I (\ 0

By:

HODGSON, RUSS NANDREWS,
WOODS & GOODYEAR
" Attorneys for Defendant

, ‘SO ORDERED :

UNITED STATES DISTRICT JUDGE

i Dated:
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Harding Lawson Assoclates

APPENDIX B

Job Safety Plan
Additional Field Exploration, Buried Drum Investigation



Harding Lawson Associates
JOB SAFETY PLAN

Part 1 - Sijte Information

1.

9.
10.

11.

12.

13.
14.

15,
16.

Site: Gibson Site 2. Job No.: 17497.001. 12
Location: Niagara Falls Blvd. (Pine Ave.) ¢ Tuscarora Rd., Niagara Falls, NY
Plan Prepared By: Steve Neely (P.M.) Date: February 10, 1987
Plan Approved By: Peter Rice (C.I1.H.) ' Date: February 11, 1987
Plan Revised: 7. Approved:

Facility Description: The 4-acre site is relatively flat and was originally marsh
lands that were filled in with waste materials.

Status (active, inactive, unknown) : Inactjve (residential and commercial property).
Unusual Features (dike integrity, powerlines, etc.): Niagara Mohawk powerline
and parallel underqground water and brine pipelines cross site (see Attachment_]).

History (injuries, exposures, complaints): 403 drums HCB plus 101 truckloads BHC
reported by Olin to have been buried between 1955=T957.No KAoWR IAjuries
gXposures, or complaints.

Surroundings (location with respect to residences, businesses, natural features):
Residential and small business nearby (see Attachment 1).

Site Sketch (attach sketch showing salient features)
Climate: 60° - 70° expected daytime temperatures, April and May.

a) average wind Speed and direction:

.
e,

b) July October January April
mean high temperature 70-80 60~70
..\
mean low temperature 50-60 30~-40
i ————————————————

Hazardous Material Type: __Liquid X Solid Sludge __Gas/Vapor Other

R \
__Corrosive T Ignitable iToxic Volatile

0 Reactive  Radioactive _Carcinogenic  Other Persistance 3

Hazardous Material Characteristics: *

* CERCLA Hazard Rating
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23.

24,

25,

26.

~c7.

28.

29,

Decontamination Procedures: Seal drill holes per work plan. Decon. of
_Personnel and equipment per Attachment T,

Investigation-Derived Material Disposal: Excess auger cuttings will be stored in
55-qallon disposal drums and placed in designated staging area for Olin 1o
transport and dispose of in approved Hazardous Waste Facility.

Site Resources '
Water Supply: available from vacant motel building west side of property.

Telephone: office west side of property.

Radio: :

Other: Date of Date of
Safety Physical

Team Member Responsibility Training Exam

Blaine Butaud (Olin) Assistant Site Safety Officer (SSO)

Mike Bellotti (Olin) Assistant Site Safety Officer (SSO)

Steve Neely (HLA) Project Manaqer 10/85 8/86

Peter Rice (HLA) Cert. Ind. Hyg. (CIH) and SSO 8/86 8/86

Hector Lopez (HLA) Field Engineer/Geoloqgist 7/86

Jim Tremblay (HLA) Project Consuitant 2/85 2/87

Tony Fischer Lead Driller 12/86 10/86

Note: safety training satisfies requirements of 29 CFR 1910. 120

Emergency Telephone Numbers

Phone/Radio Location: Phone: office west side of property

Ambulance: , Niagara Ambulance (284-14278)

Hospital Emergency Room: Mount St. Mary's Hospital (297-4800)

Poison Control Center: ; 278-14511

Police: 278-8111 or 911

Fire Department: 285-1233 ¢r 911

Airport:

Explosives Unit: 285-1233 or 911

EPA Contact: 3

State Contact: Guy Bobersky (518) 457-4343

Client: Mike Bellotti/Blaine Butaud (615) 336-4576

Emergency Equipment Location

a. Safety Shower/Eyewash Contamination Reduction Zone (see Attachment 1 g 1A).
b. First Aid Kit Contamination Reduction Zone (see Attachment 1 g 1A).
c. Fire Extinguishers Aboard drilling equipment,

d. Other Emergency eyewash bottles on drilling equipment.
Emergency Routes (give road or other directions; attach map)

Hospital see Attachment 5

Other
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CHEMICAL NAYE

LOAE  BHC NOTE: In order to be overlyconservative in
developing the health and safety pro-
FORMULA cedures presented herein, information
on the most hazardous of all BHC
isomers, lindane, was used to develop
. the procedures. Lindane, which is the
CHEMICAL NN gamma isomer of BHC, is not expected
LINDANE to be at the site. The only BHC
isomers expected on site are the

FORMULA alpha, beta and delta isomers.
CeHOCLS

T | T

-‘Q’f

STNONYHS
BENZINE HEXACHLORIOE
JETGX 25
NCI-C20204
W 85 ~
RI-§
H CARS-BIC
- NA 2751
CYCLOVEYANE, 1,2,3.4.5,6-FEXAGILORO- . GisA-T30MER
o BENZENE HEXACHLORIDT-GARMA-ISIRER
- GAMMA-HENACHLGRAN
GASA—: EXCHL CROCYCL G E YN
L CANMA-1.2,3,4.5, 6 EXACHLOROCYCL ! TXANE
4 GRS Y ACHLORTEENIENE
HEXACHLCROCYCLIYEXANE, CAMMA- TGOMER
1.2.3,4,9, 5-HDACHLOROCYCLUNEYANS . SaMFA-I50RER
B CANMA-BENIINE UEXACHLORIDE
SANA-HCH
2LH
e
0H512319

i

“ lL") %

[EOU. S
! e e 4

ctspadsasicq

PEAMISSIZLE SXPGERS LInIT

0.5 HG/H3 DSHA T¥A (SKIN NOTATION)

0.5 MG/H3 ACGII TUA (SUIN NOTATION)

ANIMAL CARCINCGCH (IARC)

SUTPECT HUMAN CARCINGGON (NTP)

MEGATIVZ CARCINGCON IN SATS/NICE (MCI)
MUTAGTHIC DATA (RTZC)
J ACCTPTACLE DAILY INTAKE [FAQ/UE0): 0.0: MG/KG

SLURVEILLANCT INOSX CLASSIFICATION IT: DJ0TCHTIAC “.GH IZALTH CIAZAQS -

CERCLA 1WZARD RATINGS - TOXICITY 2 - IGNITARILITY 1| ACACTIVITY O -
PERSISTINCE 3

i

L T

TOXICOUOGY:  LINDANE 1S A4 COMUULSANT POISON AN CUSPCCT C/RCINCCIN.
DPGIRE TO LINOANE YAPORS WILL IRRITATC THE CYES. NCSC AND TIEOAT.
REDEATED CR PROLCHGID CONTACT 4ILL LCAD 10 CERMATITIC.

TE TRCCAGLD LIFIT U WAS CIT AT & LIUZL T TR0NINT CoNUULS IO
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IMMEDIATELY DANGCROUS TO LIFE OR HCALTH CONCENTRATICON
1000 MG/¥3
o 0SHA/RIOSH

e

L

( HYSICAL DESCRIPTION
B COLORLESS SOLID WITH A MUSTY 0DOR
y PURE MATERIAL IS ODORLESS

oy

CHEMICAL AND PHYSICAL PROPERTIES
- HOLECULAR HEIGHT: 299.32
i BOILINS POINT AT 1 ATH, F: DECOMPOSES
/ SOLUSILITY IN WATZR, G/100 G WATER AT 29C: 0.001 G
FLASH POINT, CLOSSC CUP, F (OR OPEN CLP if OC): NOMFLAMMAGLE

Rl

-
5 VAPOR PRESSLRE @ 20 €, rHHG: €0.001 hH G
MELTING POINT, F: 234 F
UPPIR SXPLOSIVE LIMIT IN AIR, X 3Y YOLUME: 3
™ LOKER EXPLOSIVE LIAIT IN AIR, Y OY UOLURE: $
INCOMPATIRILITIES
w STRONG ACIDS
iEAT
THERMAL DECOMPOSITION PRODUCTS ARE MAZARDOUS AND/CR TOXTC
T DERSONAL PROTZCTIVE COUIPMENT
FOLLCWING INFORMATION F2CM NICSH/GS:4A * OCCUPATICNSL HEALTH GUIDELINES
FOR CHENICAL HAZARDS™:
L]

PREVINT SKIN CONTACT, RERE 3KIN COHTAIT MAY CCOLR
WEAR [MPERVIOUS CLOTHIING

- WCAR CLOVES

HCAR TACCSHIZLD (S INCH NINIMR)

PLACC CONTAMINATED CLOTHING IM CLOSID CONTALMERS “CR STTRAGE UNTIL
_AMDERID OR DISCARJED )

. IF CLOTUING IS TO CS LAUNGCRED. INFORM PERGON PLRFORMIHG CPERATION OF

CONTAMINANT 'S HAZARDOUS PROPERTICS

—j ! — — —
’ ACSTH “GUIDELINIS SUR STLECTION 07 CHEMICAL PRITECTIVC
- CLCTHING" INDICATES THE FOLLOWING MATERTALS AND
FROTECTIVE RATINGS 3Y INDEPENICNT YENGORS AGAINST
. . INCRGANIC ZASES:
S/CELLEAT/ 630
7 BUTYL RUEZLA
; NATURAL RUSCER
NZOPRENT
- NITRILE RUERER
§; PCLYVINYL CILGRIOC
- COO3/FAIR:
i NEQPRENE/ STYRO-ZUTAD1ZHC
3 NITRILE/FOLTYINYL GRLORIOD
POLYCTHLONE
T CLURINATCY FOLTETHYLENS
i FOLYLRETIAE
" STENE-DUTAILTNG FUSSCR
3, FAIR/CTTD)-

PRYNINVL L.CTINL

Y

A HICTD URGATION IN BATINGS IS IMOICATEY FX o1 0n _ ATTACHMENT 2
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40CTR261.28  CWRACTIRISTIC OF CP TOXICITY
SUSZTANCE LISTZD RISOURCS CONSERVATION AND RECOUCEY ACT (3CRA)
4A5rR32004 03719180

TECHICAL ACSISTANCT DATA COMPLITCD/PUDLISHED FEDERAL
INSECTICIOL, FUMGICIDE, AMD ROOENTICIOL ACT (FIFRA)

PREREGULATCRY ASSZSEMENT COMPLETZD/PUBLISHED FEICRAL INSECTZICIZE
FUNGICITE, =MD ROCENTICIDE ACT (FIFRA} SZCTION 6

RESUTTAZLE PRESIMPTION AGAINST RIGISTRATISN (RPAR) 00
ADVANCET NOTICT CF PROPCSIZD RULEMAKING (ANPR) COMPLETCD!
PUBLISHED FElZRAL INSECTICISE, FUNGICIDS, AND RODENTICICS ACT
IFIRA) SECTION &

RISK COCUMENTATICN/ASSCSSHENT COMPLETEL/PUBLISHED FLDERAL
INSECTICICZ, MUNGICIDE. AND ROOCNTICIOZ ACT (TIFRA

T METYDO CEVZLOPMENT CCMALETCD/PUDLISHED FEDCCAL
ECTICIZE. DWMSICICT. AN RODCNTICIDE ACT (FICRA)

w
I

48’

FOMITCRING/LEVELE BEACURDNONT COMPLUTES/PUSLIGUESD FEDCRAL
SHSECTICIED. FINGICIDG, AWD RIOONTICIDE ACT (FICRA)

REGLLATION PROMULGATED FECIRAL INSECTICIDE, FUNGICIOZ, aNY
RODINTICIIZ ACT (FIMRA) SECTION &

EPA HAS AMNOLNCED ITS INTENT TO CANCUL THE REGISTRATIONS OF
LINDENE FDR THQ U3ES, TO CONTINJE THT REGISTRATION OF ALL OTIER
USZS SUSCECT 70 CERTAIM LAEZL REQUIACMENTS AND USE MRACTICE
PROMISITIONS. NG TO CENY ASPLICATIONS o HEGISTRATION OF
LIMDANE PROCUCTS NOT IN ACCORDANCT UITI TUE TERHS CF TIE MITICT.
SITRA3512 16719453

PECULATION PROICLGATED Za7C DUINKIMNG UATZR ACT (504A)

MINITORIKSILEVE S HIATURIMENT Iy CCVELOPMENT /PROCKES: SAH7E
DRINKIMG YATTR 40T 150uaA}

ANALYTICAL RITHOS JIYILGOMENT IN SCVELZPNENT/PRIGRESS CLonN
NATZR ACT (Tha)

TEST PETVO0 DCUELCPMONT COMPLCTEC/PUBLISIED TIXIC SLOSIANLTS
CONTRIL ACT tTZCA)

SLESTANCES LISTID AFFINDIX A - CONCINT DEC712 157 op
IMGUSTRIZS vNG TOXIC SULLUTANTS.  SCTTOZRCNT AaalCRoINT LITUIIN
U.S. [PA AND NATICHAL ©IZSCURCCS CEFDNSI CCUNCIL. T HL

U.S. JISTRICT Z0U=T OI57RICT OF COLUMBIA. JUNZ 7 1974,

SITC ZZRC2IZQ, 222 17745, MODTFTLD MARCH 9. 1970 S1TL
I2TRCIZID D20 1779 WO AGAIN ON QLTOCLR 24, 1990,

SUCSTANCD LISTED COX=GMEALTH G UIRGINIA STAC “CHLD UF PEALT:
HATARDOS 4ASTZ KUNAGTFINT RIGULATIONS UMGER FUTHIRTTY OF Toe cyns o
VIRGINIA, AT AMD0ID. ZiepTIfn 6, TITLT 32,1 awTicC 3, SCLID wenT
HANACEXTNT

TSTANCT €L2UTIT T2 PCOUICCHINTS O GLTIAL INDUSTRY 7Ty “inen
PO IIRMOS TITIE 3£ CWLITIANIA ACRINUTRATI T S0T L) Yructiow €

220 me
CULOTTT T e e ey e, - .
wRETIE DL 1T A ITOTNIR LALTR LT

ATTAC

0
.
1Y
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o IF A PERSCN DREATHES IN LARGE AMOUNTS OF TIIIS CUENICAL, MOVE TIE
| EXPOSED PERSON TO FRESH AIR AT ONCE. i€ BPEATHING 3§ STCOPED
PERFTAN AATIFICIAL RISPIRATION. XCEP THE AFFECTED PERSON MARM
- AND AT REST. GET MEDICAL STTUCNTION AS SO0IN AS POSSICLE.
WHEN THIS CHENICAL 1'AS BEEN SWALLOHED, IMACDIATCLY GET MKeDICAL
ATTENTION. IF MEDICAL ATTENTION IS MIT IMMEDIATCLY AVATLARLE .
GET THE AFFECTED PZRSON TO UOKIT BY LAVING HIM TOUCH THE RiCK
OF HIS THROAT WITH YIS FINGIR OR 5Y CIVING HIM SYRUP OF IPECAC
AS CIRECTZD ON PACKAGE. THIS NON-ORZSCRIPTION CRUG SHOULD Lt

:ﬁ KEPT HITH EMERGENCY MIDICAL SUPPLIES IN THE WORKPLACE AND 8
AVAILABLE AT MOST DRUG COUNTERS. 0O NOT “AXE AN LHCONSCIOUS
PERSON YOHIT.

: IF THIS VALOGEMATED PESTICIIC IS SKALLCNCD. INDUCT
UMMITING UITH STAUP OF IFZCAC. AOMINISTER ASTIVATCD
CHARCDAL FOLLOVED BY GASTRIC LaAUAGE WITH 2 TO 4 LITERS
3 07 TAR HATER. FOLLOW WITH SALINT CATHARTIC. 30 NIT
; SIVC FATS OR OILS. OERFORM LAVAGE WITH 200 ML CF
Q0% HANNITOL USING A STOMACH TUBS. ADMINISTER DIAZEPAM
* {10 ML) INTRAVENOUSLY AS AN ANTICONUULGANT. IF CON-
VULZIONS PERSIST. USE A NIUROMUSCULAR DLOCKING ASENT .
FCR EYRCRACTIVITY CR TREMIRS. GIUS 100 MG UF FIENG-
- 2AR3ITAL SOOTUM SUDCUTANZOUSLY MOURLY 'NTIL CONULL -
< SIZNS ARE CONTRCLLED CR UNTIL C.5 S 145 SETN GIUIN. 03
S0T GIYE STIMULANTS.
{DREISTACH ~ HANDECCH OF PRISONING. 11TH SD.)

Y
&
ORBANG
Al EYES
~ SKIN

CENTRAL MERUCLS S7STTH
i Lo

KIDNEYS

LIVER

Bl .

i STATUS OF RESLLATONY DNFopcosonT

: LOUA STANCARD 25CTR1919 1209 HaTARD COMMUNICATION

-i REJUIRES J1IMICAL MANUFACTURELS bhG IMPORTERS TO ASCIRE TIL WIpROS
OF THDRICALS WBIICH DY PRvgult On IRPORT, AND ALL CHPLOTEOS tLayING

WORXFLACIT 1M THE R UTALTURING DUUISION. STANDARD INDUSTRIAL CLAzs-
;_ sFICSTION ©3328 23 ianuni 3?. T3 FROYIDE INFORMATION TO THEIR CRpecyrme
! CONCTINING HAZARDCUS CIORICALT OY MCANS OF HAZARD COMMUMICATICN MRICRARD
INCLUDING LASELS, mATIGIAL SATITY DATA UEETS. TRAINING. AND AZCTOS TG
URITTEN RECCLIS

} JIFRS2220 11/24/03
FOLLOHING 004 STSMGATDS ARFLICALLT [0 TLLOTWNCCS LISICD TR0,

- GTHTAMISS ATYICE,

]
SSHA STADALD 20CF217:0.1000 &8 CONTARINGNTS

) TASLE 7-1

-

i
05-A STRTARD Z°CTRIS10.24  VENTI_ATION

- USHA STANDARD ZPITRISIG.IZT PILPIAATOAY NITICTioN

PN

3 SUA CTOLELS DCPI910 26 ATCDTL 10 C=pCet TTTLRD ) =lditio

- “rmrzac ATTACEMENT

o
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0SHA STANIARD 29CFR191J.132  PLRIONAL PROTUCTIVE CIUIVMENT
GSHA STANDARD 27CCR1910.141  SANITATION

OSHA STANDARD 29CFR1910.151 MEDICAL SERVICCS AMD FIRST AlD
QA STANDARD 29CTR1919.133  IYZ AND FACE PROTESTION

A0CFRT17 RECORDS AMD REPORTS G7 ALLEGATIONS THAT CiTMICAL SUGSTANCES
CAUSE SISNIFICANT ADYERSZ REACTIONS TO HTALTM OR THE CNYIRGMNMENT

REQUILES HAMUSACTURERS AND CCRTAIN PROCCSSCRS CF CHEMICAL SUBSTANCES
AND AIXTURES TO KECP RECORDS 0F SIGNIFICANT ADUSRSC GEACTIONS TO HEALTH
CR THE ENVIROMMENT ALLECED TO IAVZ BEIN CAUSSD &Y & SLESTANCE CR
BIXTURE. EPA MAY INSPECT AMD 3LGUIRZ REPORTING 07 SUCH RECORDS.
48rR3S179 08/22/82

SUBSTANCE ESTABLISHED AS COMFIRMED OR SUSPECTED CARCINOGEN (POTENTIAL
CARCINOGEN] BY TIE INTCRNATIOMAL AGINCY FOR RESCARCH ON CAWCER (TARC)

SUBSTANCT LISTED AS 'YNCUN TO 3T CARCINGGTNIC' TR *MAY QEACONAGLY RE AN
TICIPATED TO CE CARCINIGENIC® IN NATIONAL TOXICULOSY +QCCRAM (NT2) T-IIRD
ANNUAL RESCRT ON CARCINCGENS
40CFR1:46 2USIGNATION OF HAZAMDOLS SUSSTANCES
DESIGNATID A5 HIAZARDOUS SUBSTANCE IN ACCORDANCE LiITH
SELTION 311(31I211A) OF TE "IDIRAL WATCR POLLUTION CONTROL
ACT, AS AMENDED. INCLLLES ANY ISCAERS ZND HIDRATES, AS HELL
A3 ANY SEUTIONS AND SIXTURES CONTAINING THIS SURSTANC.
43FR1074T 02713173
4FRATIZI 26724173
SAFR1Q285 027146177 (AMENDNINT)
ATRID2LD 02118177 AMDNCHENT)
44TRL3400 11/13/77 (A#ENIMENT)
QATREGEDZ 11120177 {AMENIHENT)

TECHNICAL ASSISTANCT SATA COMPLETID/EUSLISIIED CLCAN VATCR ACT
(CWA) SECTIGN 218

REGULATIZA PRCMULGATED CLIAN %4TER ACT (CWA) SCCTTON 31z
4CCFR117

HONITORING/LLVELD HTATURCHMENT IV DTVCLGAHONT/PRUGRESS CLIAN
WATZR ACT (CuWA)

40CTRIRY, APPENDIX D - NATICHAL POULUTANT DISCIWAGT CLIMTVATION G7EToM
FIRMIT AZPLICATITN TESTING REGUIRDAINTS

TABLE IT -~ CRGANIC TIXIC S2LLUTANTS IN CACH Oi TCUR FRaC1IONS (N
ANALYSIS 3Y CAS CIROAATCSRAPIY/MASS 57 TCTRACCTI 16Sing)

487R13:53 04/01/C3

CLZAN ©ATID ALT (CuAd SZCTICN 3040A)

VATER QUACITY CRITIRIA FCR LIMDANE:
4.0 LS/L F32 DORTSTIC GATIR GUPPLY LCALTID .
0.C1 LG/L 22 MRIZIVATER AGUATIC LITL.
0.004 “T/L FOR RARINE AGUATIC LITT.

SOCFRIA:. 12 NATIZag INTEZTN FIIKARY DRINKIVG BATDI RUCULATIONG
SAXTMM CUINTARINGAT CTUTL TRA LINDAND: 0.054 tGIL
A0FRIeLTT 122078

SIURAIINY i1 2FTY
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FODO AND DRUG ADMINISTRATION {FTA) SURMEILLANCE INDEX
CLASSIFICATION (SIC) = CLASS II: HIGH HEALTH/TUXICITY PAZARD
HAS NOT BZEN DEMONSTRATED, CUT CVIDENCE EXISTS FOR PUSS.':L"
HIGH RISK TOXICITY EFFECTS

4SCR172.101  TASLES CF HAZARDOUS MATZRIALS. THEIR DESCRIATION.
PROPER SHIPPING NASE, CLASS, LABEL, FACKAGING, AND OTHIR Rc-
QUIREENTS
DISIGNATED IN HAZARCOUS MATERIALS TASLE AS HAZARIOUS daTER-
TAL FOR THE PURPOST OF TRANSPORTATION.
41FR15776 04115176
43TR34353 05/22/80 (ANENDHENT)
4CFRA4420 07/10/0 (AMENDNENT)
4SFR22030 07/18/80° {ANDHENT)
45FR74549 11/10/S0 (ANENDHINT)
A6FRITTI? 03719721 (AMENDMENT)
46FR19235 03/30/81 (AMENDMINT)

SUBSTANCE LISTED RISOUMCE CONGCRUATION AND RECCVERY ACT (RCAA)
4CLTR261.31 [PA HAZARDCUS WSTI NO. 1024, H4STES, INCLUDING GUT NOT
LIMITZC 10, DISTILLATION SESIDUES, HEAVY CADS. Thd%, AND RESCTOR
CLEANQUT WASTES FROM T € PrO3LCTION OF CHLOKINGTT) fLIPIATIC !IYDRO-
CARZONS, HAYING CARGON CCHTENT TROM ONE 70 FIVE. UTILIZING MRIE ReJICAL
CATALYZTD DEQCTSSES.  (THI5 LIST 00CS NOT INCLLDE LIGHT L\DS. SPENT
FILTERS AND FILTIR AID5, SPWT GISSICANTS. NASTLWATER, WASTIMATER TREAT-
MENT SLUDSES, .P”NT CATALYSTS, AND WASTES LISTED [N 40C7R26i.32)
49FP5333 2371000

HICAL SLRVETLLANCE REQUIRED

ZHG RECCMMENDED IF ZMPLOYES TO USAQ UL -FACE ROZPIRATOS
GEMRAL MEDICAL LISTORY
49CFTTIT QICCRDS ANG RIDPDATS OF ALLTIAT: :ONS THAT CHERICAL SUBSTAM
CAUSE SIGNIFIC/ANT ADVERIE REACTIONG T HEALTH OR THC ENVIEONMENT
TCAIC SUBSTANCTS CONTROL ACT (T52A) SUCTION BIC) RULT ASUIRES
FANUTACTURTRS #8D CIRTAIN PRICESSERS CF THOMICAL TURSTANCES AnD MIATURIS
TD K0 BICORGS 07 SISNICICANT AL; ERST MEACTIONS TO EAMPLOYES "IDALTM FOR
3C TLARS
43?"33.‘7 93722153
AETPTINRT 92436183 (IO DATE COARLLCTICON
PHYSICH. HIALUNINENTS
VISIZA TEOT
CENTRAL MIRUOUS SYSTIM TIETS, PIRIFMUWAL NCURCPATHY
CCRLETE SLOOD CC)U.\f
SLLCD CimMIeTay
FINAL WD LINES. FUNCTICNS
KIZNDY FINCTICN
KIN Tk
SCRALCCIZAL CLCOD CuTDeT
TERATILOGY
PRE-PLACONINT A ANRIAL THANS
14 3Y 17 CE5T P A #-rar
LRIMALYSIS
FUVSITIIN TxARTOATION
INCUCTRIAL ©500505C usTony
WTTINTION 10 Sn04NG, ALLXL, BDICATION ) CORCTLRT 7O A INARTN,



FOBD AND DRUG ADMINISTRATION (FDA) SLRVEILLRMCT IMDIX
- CLASSIFICATION (SIC) ~ CLASS II. A IGH UTALTHZTOXICITY [IAZARD
i HAS NOT CEEN DEMONSTRATZD, CUT CUIDENCE EXISTS FOR POSSIELE
HIGH RISK TOXICITY CFFECTS. HAZARD POTENTIAL IS SUFFICIONT 70
{ WARRANT A TEMPORARY INCLUSION OF THIS PESTICIES IN MUDICAL
HCNITORING PROGRAM UNTIL TOXICITY/EXPQSURC CATA i% <0RE CLIAwLY

DEFDED

FOOD AND AGRICULTURE ORGANIZATION/MORLD STALT: CRGANIZATICN (FRO/HLD)
o ACCEPTASLE DAILY INTAXE ESTADLISHED

CERTIFICATIONS

“ HEALTH STATUS CLASSIFICATION

NUCLEAR RES. 5041
« OSHA RESPIRATOR CCRTIFICATIIN 29CTRIZ10. 104

DEPARTRENT OF TRANSFCRTATION IF OPTRATES LCAUY COUIZNMENT
n
- CHELOYES HAZARDOUS MATERTALS COUCATION RECCIT

EMPLGYEL MEDICAL FCCCRDS SCCEIFT
p

TGAIC SUSSTANCES CONTRIL ACT (TS38) SECTIIN 0(C) AUE

REQUIRES ANUTACTURERS AND CLRTAIN FROCESSORS OF CHEMICAL
n SU3STANCES AND MIXTURES TC FED® RICOROS OF SISNIFLEANT
ADUERCE REACTIONS 70 TPLOYED VEALTH FOR 30 YEARS.
i CONTAST: UACK B MCCARTHY, OFTICT 07 TOKIC SUSSTANGES
“ EPA (0001424-1404. 35FRIIITI 0122733

_ MEDICAL WARNING RZQUIAED FOR HIDICAL CYAM RCFUSAL ©:oNed)

EY LT
=
3
! SPECTAL GLASNISTIC TCETS
. CCNULLSIENG ~ BLOCD ANALYSIS FOR GLLTOSC, CALCIUA. {RIA NITICCON AN
A C2230N DI2YIDE

LEAXS AND SPILL PROCITUREE

-
= P20 &F0800358KAIT TN ¢ EXEXTXTL CXL XYLIXLIRTIXILEY (€432 ¢V AN A TIVEIES T2 ¢4

IEPARTAINT OF TRANSPCRTATION HAZARD CLASS

290TR172.190 PAZEZC0US MATCRIALS T.A0Lr

MRh -4
o DIFAATALNT OF TRANGRCATATICH LAZEL1oG CILINCATNY
A3CFRIT 101 (SLEJETT 10 AUD.TI0NL LABCLLNG wLguiacsonTs o
29CTR172.432)
T~ SNT
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ba]
INTENCOUERNMENTAL MARITIFE CRGANIZATION HAZARD CLASS
49CMR172.192 CPTICNAL AZARCOUS MATERIALS TAGLE
)

DRGANOCILORINT PESTICIDZS, SOLID. TOXIC, N.O.S.
~ CLASS &.1-FOISINCUS (TONIC) SUSSTANCE

' i W 2781

INTCRGOVERNHENTAL MARITINE CPGANIZATICH LAGULING S:ICIFTCATIONS ©
DORESTIC AND SXPORT SIFNENTS
o A9CFR172.102
POISON

- P P P 400 e vt 0 o nstn s et 00 o rtes 1009 L 0492938303 0000 9000000 UsPRtDP0OOORY

FOLLOXING IMFORMATION ©ROM BURCSU OF SXPLOSINES “EXCRGINIY HANDLING OF
A VAZARCCUS MATERIALS!:

IF MATERIAL ON FIRE OR INUSLYED IN FIRC:

wa
; X EXTINGUICH FITE 4SING AGEMT O LTAELZ FOR TYPC OF SURROUNDING FIse
(MATZRIAL ITSELF 0TS NOT CURN OF CURNS WITH DISFICULTY)
i IF MATCRIAL IS NOT CN FIRC AND IS NOT INVOLUTD IN FIRC:
X VIIP SATERIAL OUT OF WeTeR SOURCCS AND SEWDRG
X SUILD DIKES TO CONTAIN FLON AG NECESGAQY
I &%
' PIRSOMNEL PROTECTICON:
X KCEP LSHIND
- % AR COOTS, PROTZCTIVE GLOUZS AND GAS T-GIT GOGGLES

3 AYOID CRCATHING DUST/VAPGRS/FUMES FROM MATERIAL
: X PASH ARAY ANY MATTRIALS WHICH ey DJAVI CONTACTED THE CCOY WITH
COPITUS AMOUNTS OF UATER OR SCAP AND HATCR

L.,
LAND 5PILL:
¥ DIG A PIT, POND, LACOON LR LOLDING AXCA TO CCOTAIN LIJUID CR 5OLIY
- . RATERTAL .
g ¥ OIKC SWRFACE FLCY USING SIL, CWDLAGS, [0AMID POLTURETHANE OR FIAMCD
COMCRETE
-, ¥ ABSTRD CULX LITVIC VITH FLY A3 O] CUNLST POKDER
JATER SPTLL.
¥ USZ HATURFL 2RRRIURG €2 OIL SEILL CONTROL COCMS TO LIeIT 077l ~CTIZN
- T IF GISEOLYTD, APPLY ACTIVATLD CoRzON AT j0 TIMGS SPILLED
' AMCUNT 4T 1076M OR GRIATCR CONCONTHATLCH
X USL RICUANICAL ORTDCCS O LIFTS T2 SUAGUS [MRODILITDS MaeT
. CF POLLUTICH AND ERETINITATCS,
X THERMGL ZECOMPCSITION T2 2550 CAN 020UR
txnnzxxlxx'tx.:.*.rt.tr.xxxtx:xt:xtuuxuxxnxuuxu'x::'x:cxnn:tnunnx
) OLLUING TUQAMATION TRCH OIPARTAINT U7 TRANSAURTATION/U.C . COAST GUALD
. PIEERICAL RESPONSE IMPCRMATION TYSTEM™ . XCGARDING UATCR S9TLLn.
FOLIDSTAMCE GINES IN UATOR
3 X RLSTRICT SCTTUC U7 COMORAL OUTLIC WON ARSETTIACLT DAMGER akI=os " RUK
L T
P FPITOILT CUmiN UIT IIN CLDSTANGD ToRQLul
: PRI T4 00T e SUBGTENGT €OTLTY N wtTh T g [rptentioy
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CEMICAL NAME
HEXACHL.OROOENZENE

( FORMULA
=

s

SYNONYHS
< HCB
PENTACHLOROPHENYL CLCRIDE
PERCE.OROSENZENE
PHENYL DERCHLERYL.
MO 3LNT ’
ANTICARIC
SANOCIOE
= UN 2729
BENZENE, HEXACHLORO-
AMATIN
EUNT-CURE
£O-0P HEXA
GRANDY N
*EXA C.L.
JULIN'G CARDON CHGRICE
NO ZUNT 49
NO SUNT 29
e NO LT LISLID
; ST -5
SMIZLICTOX
4515730

-

“F

o PERMIS3ICLE EXPOSLRE LIMIT
SUSPICT HUMAN CAICINOGIN (NTP) (IARC)
< ANINAL CARCINOGEY (I:4.C)
MUTAGZMIC NATH (RTZC)
ACCIPTARLE DAILY INTAKI (FRO/YHO): 0.0006 MG/AG (CONDITICNSL)
< CIRCLA BAZARC RATINGS - TCXICITY 2 - IGNITAZILITY 0 -~ REACTIVITY O -
FERSISTINWE 3

‘1 hd
IMEJIATELY DANGCROUL ~g LI7Z CR HEALTH CONCONTRATION
NOhE ZPECIFICD
4 PHYSICAL DISCRIETICN
50LI5 NZEJLE CRYSTALS
y CEMICAL AND DLYSIZIL CROPCRTICS
LZZULAR BIIGH: 26 7;
COILIHG FOINT AT | AT4, ¢ g2 7
. SIL2ILITO IN WATCR, 67190 § 4aATER o7 26C: NG ueLZ

TLASK FOINT, CLOZID CUP, 7 (CR LEON CLE IF Ou) <63 T
YAPOR PHISSUZE @ ZO T nvis | M LG

AELTDG POINT. F Ges [ ,

“~ WOPRER IXAUOGIYE LINIT 8 AR, Y Y U0LUAC. COMALOTIOLD
LT JOLOSINC LIRIT IV AIQ, ) of VALLHC . CCRCUSTITLE
LRITITIC NaGITY 1 5491 AT 747

MR HITY (Lfrzis o p
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OIRETHYL FORMA®IDE
HEAT
THERMAL DECONPOSITIGN PRODUCTS ARC HAZARDCUS AND/OR TOXIC

PZRSONAL PROTECTIVE CQUIPHMENT
NO NIQSH/OSHA DATA; RECOMMEND
PREVENT ANY POSSISILITY OF SKIN CONTACT
HEAR IMPERVIQUS CLOTHING
WEAR GLOVES
WEAR MACESHIELD (0 IMCH MINIMUM)

FLACT CONTAMINATED CLOTHING IN CLGSTD CONTAINDRS FUR STORAGE UNTIL

LAUNDTSTD (i CISCARDDD

IF CLOTHING IS TO 3C LAUNDERED, INFORM PCRSIN PCAFOAMING DPIRATION ar

CONTARINENT 'S [HaZARDOUS FROPERTICS

—— —— —

ACGIN “GUIPILINES FCR SELCTICN UF ZIEHICAL FRCTECTIVE
CLOTUING" INGICATES TUE FOLLOWING MATCRIALS AtD
PROTECTIVE RATINGS LY I-DEPENDENT VDNLORS AGaIMNET
LNSUBSTITUTED ARCMATIC “LOGEN COMPIMDS -

EXCELLZNT/ G000
NONZ INOICATED

GO0/ TAIR:
POLYETIYLINS

F4IQ/P30R:
NATURAL DIB3ER
NEOPRENT
CLCRINATED POLYETHYLE S
FOLYVINTL CLORITE

FAZR/GO2D:
CUTYL RLTIER

A WIDE UAKISTION TN RATINGS IS INDICATED (R THE FOLLUWING N4TCRIALS:

NITRILE RUSEER
POLYURETY ANE
GOGGLES
NO USHA STANDARD . HIgcy CRITERIG DOCUMEHT ACUITCS.
HZAQ FACE SH:SID CP VENTED LG5

. WASHIMG CLZFTCALS ey THE S«

B3 DU STANDARS . NIooy CRITERIA DOCUMINT wDYICCS:
PROIPTLY "N SrIN PICCHMES CONTEMINATED

RIUTIMZ THANSING OF opy CLOTHING
MO CTih STANDARD, nIpny CRITIRIA UCCUMIHT ADYTRCS:
IF IT I5 JCASGNAJLY PROSABLE THAT CLOTIHING IS5 CONTAMINATLD
LCAvE CLOTHING & EQUIPHENT Fog DCCONTAMINATION § 0I6POSHL

CLOTHING REAUMAL FGLLOY ING HCCIDINTAL CONTAMINGTION
NO CSIA STANIARD, NZOgy CLITCALA DOCUACMT QU155
PROPILY IF 1T 15 1= THPERYIOUS AND CONTAMINGTO

PECITIC THUCE Y FROUTG IOnNG
P QZHA STR0AMRD . NG, CRITTRIN JUCURTNT AOL 505

YT 4as't rounTaly KITHIN T4=COILTE JiRX AElh ALRD L#PLGYEDS " T myy

2T ICOTT) we LULETaNCT

.

GUITH rvut, PROILITITS ST Io0TTT0 0 ok ALRD Do

R R R s TR HIRIS FXV ol
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RESPIRATOR SCLECTION (UPPER LIMIT CLVICES PERHITTED]

NO SPEC ADVISE
- QEMICAL CARTRIDGE RESPIRATOR
WITH AN ORGANIC VAPOR CARTRIDGC

HIGH LEVELS
~ SELF-CONTATNED SREATHING ARPARATUS
WITH A FULL FACE-PIECE, HCLMENT. OR HCCO

FIRTFIGHTING
-~ SELF-CONTAINCD CREATHING APPARATUS
WITH A FULL FACI-PIECE

CPERATED IN PRCSSURE-OEMaD CR FOSITIVE-PRESSURT MORE

ROUTE OF ENTRY INTO EQQY
INHALATION
SKIN ASSORPTION
INGESTION
SKIN OR EYE CONTARCT

SYMPTCNG
CILORACKE
LIVZR CAYGE
THYCCID TNLARGENNT
WEIDHT L3SS
CONLINCTIVITIC
ERTTVEXA
RZPRICUCTIVE ZrTcCTs
YT ISRITATION
S¥IN IRRITATICN
RESPIRATCRY IPAITATICN
FESRIRATORY SoEpA
COUGHING
NS
THIN CURNS
ASOUFTNA. FAIN
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FIRST AID PROCEDURES FOLLOWING EXPOSURE
1€ THIS CHEMICAL GCTS INTO TIE EYES, IMMEDIATCLY WASH THE pyps
NITH LARGE AMOUNTS OF WATER, OCCASIONALLY LIFTING TE LOER anD
UPPER LIDS. GET MDICAL ATTENTION IMMEDIATELY. CONTACT Loes
SHOULD NOT BE WOAN WHEN WORKING WITH THIS CHOMICAL.

IF THIS CHLORINATED IiYDROCARCOM GETS CN SilIN. IMMZDIATILY
HASH SKIN WITH SO0AP fND WATER, RUSRING ALCOIOL. O TINCTURE
0F GACEN S0aP.

IF A PERSON PREATIES Iy LARCE AIJUNTE CF THIS CMENICAL. HOVE TE
EXFOSED PERSCN TG FRTSH AIR AT ONCE.  IF SREATHING haS STOPPD
PERFTAM AATIFICIAL RELPIRATICH. KEZP THE AFFLCTTD SERSON MeRM
AND AT REST.  GCT MEDICAL ATTENTICN AS SOON »S POSSIBLE.

WIEN THIS CHEMICAL HAS CIZN SWALLCKTD, [MMEDIATELY GET MCDICAL
ATTENTION. IF HEDICAL ATTENTION IS NGT IMMEDIATILY AVALLABLE.
GET THE 4FTECTED PERSCN TG LOMIT oy VAVING HIM TOUCH THE GACK
OF HIS TIRCAT WITH HIS FINGER 0R LY SINING HIM SYRUP OF IPECAC
AS DIRECTED OH PACXAGE.  THIS NON-PRZSCRIPTION DRUC 51'0ULD ek
KEPT WITH TMERGINCY MIDICAL SUPPLIES IN THZ WIORKPLACE AND s
AVAILABLE AT MOST DRUG COUNTTRS. 22 NOT MAKE AN UHCONGEICUS
PERSON YOMIT.

IF THIS PALCGIMATED £ESTICIOE 15 SWALLENED, TeQUCE

VOMITING WITH SYOUP OF IPZCAC, RIMINISTIR 4CT IWAYED

CHARCOAL FOLLEGED BY GASTRIC LAVEST WITH 2 70 ¢ LITERS

OF TAD HWATTR. FOLLOYW WITH SALINS CATRARTIC, 0 Nut

GIVC ATS 2R QILS. CUERFORM LAVAGE WiTii 299 &L or

20% MANNITIL USING A STOGMCH TUSZ. ADHMINISTCR DIAZCPAM

(10 ML) INTRAVENGUSLY A5 AN ANTICCHUULSSNT. IF Qv

VULSIONS PERSIST. UST 4 NEURGMUSCULAR CLOCKING ASINT.

FOR EYPTRACTIVITY OR TREHCRSG . GIVD 2196 M5 OF FriNg-

BAR2ITAL SCOIUY SUBSUTANZOUSLY HOURLY UNTIL CONGA -

SICNS ARE CONTRCLLED CR UNTI. 9.5 G HAS EIIN GIVIM, (0

NOT GIVZ STIHULANTS.

{DRZISCACI ~ HANDENCYK OF DCISONING, 11TH1 6D .)
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REPACOLCTIVE 5Y5ToH
LIVER
LUNGS
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STATUS G7 RCGULATGEY ©F QRCTMCME

CSHA STANAI0 Z777RIGIC. 1250 HALARD COMANICH  TON

RCIUIEES GIDMICAL RAMUFACTUSERS FND T4RORTLES 1A asngo, TC LAZakSS
87 CUTFICALS WHIZH THEY PROIUCT OR TROCRT. md ALL THULOYIES g
WORNPLALLS M TUE rasmif ACTURING OIVICION. STANDNGD TIOUSTAIAL CLALG-
IFICATICN 20005 &9 oGl 29 19 9ROVIOE INTCRMATION 10 VLI SsopaeTer
COMCIRNING HAZMAGCUS IO ICALS DY TG UE 1nZaR) COrMUNLCATION §ugsnars
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FOLLOWING OSHA STANDARDS APPLICACLE TO SUGSTANCES LISTED 27CrRi9:0.
OTHSRWISE ADYISE:

05SHA STANDARD 29CFR1910.94  VENTILATION

OSHA STANDARD 29CFRI919.134 RESPIRATORY PROTC TICA
OSIA STANDARD 29CTR1919.20  ACCUSS TU LMOLOYED EXPOSURE AND 4CDiCAL
RECORDS

0SHA STANDARD EVCI;'R19IO.13Z PERLONAL PROTECTIVE CIUIPMCMT
OSHA STANDARD 29CETi1910.141 SANITATION

OSHA STANDARD 29CFR1910.151 MEDIZAL SZRVICIS AMD FIAST AQD
OSHA STANJARD 2FCTRIZ11.133 EVT AN <pus PRITECTION

40CFRT17 RECORDS AND REPORTS OF ALLCGATIONS THAT CHEMICAL SLEGTANCES
CAUSE SIGNIFICANT ADUERST WZACTIONS TO YEALT! OR THE CRUTOONAENT

RZCUIRZS MANUFACTURERS AND CERTAIM PROCESSCRS OF CHEMICAL SULGTANCES
AND RIXTURES TO {CEP RECORDS OF SIGNIFICANT SDVERSE RIACTIONS TO IEALT
OR TIZ DNUIROMMENT ALLESED TO HAUT nroy CAUSED 3Y 4 SLESTANCE Ch
MIXTURZ. CPA MAY INSPECT 4ND 2EIUIAT REPIRTING OF SUC!' RECORDS.
43FR28176 08/22/83

SUBSTANCE LISTED TOXIC SUBSTANCTS CONTROL ACT THUENTORY

SUBSTANCE ESTADLISHED AS CONFIRKED (R SUSPECTLD CARCINOGEN (POTENTIAL
CARCINDGEN) 3Y THE INTERNATIONAL AGINCY FIR RESCARCH ON CANCER {IARC)

SUBSTANCE LISTED AS ‘NN TO BT CARCINMOGEN:C' OR *MAY FLACOMARLY O AN-
TICIPATID T3 3T CARCINGGINIC' IN HATIONAL TOXICOLZGY PIOGRAN INTP: THIND
ANNUAL RZ30RT N CARCINOGING

AFCTRITE. 10 TASLIS OF MAZARLOUS MATZAIALS . THIIQ 2ISCRIPTION.
PROFER SHIPRING NAME CLASS, LABZL . PACKAGING, AMD GTITR RC-
GUIRCHINTS

DESIGNATID [N FAZARDOUS NATCRTALS THILE AS [AZARDOLS MATCR-
IAL (UMCZP N.0.S CATCGCRY) SR 1M FURPCLE 07 TRANSDOATATION,
41FRISTIE 0a113!7¢
437R34503 $5/22/G) ( AHENDMINT;
43FHA6429 0T/30/00 (AMENDMENT)
437062020 09713730 AMINSHINT)
A5FHTE6N9 1111080 (ARCNDIRENT]
ASFRITTZ? 93117/21 (AnEHDMENT)
A5UR10C29 02/30/81 (AMDNUHENT)

AICTALTR 102 Th3LES OF LAZAYDOLS RATERInlS . TR G050 0TION
MOPTR CHICDING NAME, _LASS. LAaCll, “RCRASING, N) UOTR o[-
JUIREMENTS

JCSIGHATED IN OPTICHAL LIAZARDOUS SATLGISLS TeCLL 0T el Tk
NATIVES T0 LORACEPONDING RCCUIRCHINTS IN APCMAULT2 000 e N
TERMATICHAL SHIPNONTS AS AUTIURIZID LY SUCTR17Y .
JIFRISVIS GI/19176
QLF327373 CLI01/E1 LAMONDRENT)
A3FMA2250 C&I2278Y (AMTNDADNT)

ALCH JICRENTATION AL LS MNT CCHMALLTIDIPLRLIY £ Tk
TR ALT W)
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CONTROL TECHNOLOGY DEVELCPMENT CCHPLETED/PUBLISHED CLEAN
WATER ACT (Cua)

CONTROL TECINOLOGY DEULLOPMENT COMPLETTO/ PUBLISICD <ESOURCE
CONSERVATION AND RECOUSRY ACT (RCRA)

£
¥
-
,{ TECINICAL ASSISTANCE DATA COMPLOTED/PLELISHED FUDTRAL
INSECTICIDE, sUnGI I0E, AND ROOENTICIDE ACT (FIFRA)

REGULATION FROMACGATED RESCURCE CCNSERVATICN AND RICIVENY ACT
- {RCRA) 40CFRR40

’ PREREGULATORY ASSESCMENT COMPLETCD/PUBLIGHED TOXIC SLBHTANCLES
CONTROL ACT (TSCA)

i P

TOXIC SUBSTANCE CONTRCL ACT (TSCA) SICTIOM S{LY INITIAL
SUALUATION OF SUBSTANTILA. RISK SUSHITTED TO EPA. 1982

SUBSTANCES LISTED AFPCNOIX A —~ CONSENT DECRET LIST oF
IN2USTRIZS AND TOXIC PCLLUTANTS. SETTLCMENT AGREIMINT SETHEEN
U.S.-EPA AND NATIONAL RISOURCES CEFENSE COUNCIL. 2T AL

U.5. DISTRICT CORT SISTRICT GF COLUMBIA, GUNE T, 157¢.
SITE SZRC212C. ©DT 1976. MOOIFIZD MAucH ?., 1979, 51T
ICERCLZ32, J5C 1979 AND AGAIN ON OCTO3CH 26, 1783,

T

SUBSTANCE SUBJECT TO RTQUIACHENTS OF GINERAL INDUSTRY JAFETY LPCER
{GIZC) 5194 0% TITLE 3 OF CALITORWIA ADRINGTRATIVZ COCT AND DIVIZION S

- ‘-

CIAPTIR 2.5 OF CALITORANIA LAGOR CCOC

i -

A0CFRIZ2, APPENDIX O - MATIGNAL POLLUTANT DISTHARGT CL.MINATION SYSTEM
. PEFMIT #PPLICATICN TESTING REQUIRTHDMNTS

o TA2LE II - DRGANIC TOXIT FOLLUTANTS IN ZACH 97 ~0U2 “RaCTIONS IN
ANALYSIS DY CAS CIROMATGGRARIY/NASS SECCTRIGCCEY (57 )

' JETR14193 54/01/32

.l QEGULATION IN DCVELOPMENT/OROGRES: LOMPAEIENT VS ENGTROHMCNTAL
RESSONSE, COMPEWSATION, AMD LIAJILITY ACT (CEACLA) “ZCTION 101

J WATER QUALITY CRITCRIA CUMPLETER/FUGLISHED CLTLN 4T=2 ACT
: " 1C¥A) SCCTICN 304141 4SCPRZSL

J HATCR GUALITY CRITCRIA JOCUNENT COHPLETED/PUBLIS B2 Z_CAN UYATLR
AT ICwA) SITTION 204:al

MATERIALS CALAMCE STUDY COAPLETED/FLCLICIED TOYIZ ©voTANcce
J CONTSUL ACT (TZCA)

SULSTANCE L1277 RISOUNCT CONSIRUATION AND LLCCUCH: 20T 130A)

4elTR261.32 194 NAZARDOLS WASTT MO, £42. Mof)Y TNIT u bIoTin -
CATICH RSSIDLTS UROR TE GISTILLATION OF TCTRA0 LSRZTTINZTNG 1M

THZ PRUCUCTICN OF 2,8 5-T. (7)

.. SUCSTAMCT LISTIS TS0UNCT TCHGTRVATION AMD FCCOVTRY 0T (2CRA)
COCTVREL 22 BTN IAZARRCYS AAGTE ), YGLO. EAVY NG TIOM TIE

B FPACTICHATIIN COLUAY 24 UL C LLRIZE PROOLCIGY . T

SURSTRNCE L ILTED LISUNST CONG RUATION AND RICCUIRC AL7 IRCRA)

J A0LME205 50 ZPA NAZARDCUS LASTC Y00 LO16. tEAVY 25 In DG
TILUATION RESISUCS Face MIZ PA0TUCTICN O CARION TZ27T—< WORIDI !

N (T}
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e T AL LTI BTt S U S SRS BT
CrR241.32 TFA HAZARIOUS UASTE NO. X030: COLUMN BOTTORS QR
HEAUY ENDS FROM TUE COMBINGD PRODUCTION OF TRICHLOROETHYLONG
AND PERCHLORDETIYLENE. (T}

SUBSTANCE LISTED RESOURCT CONSTRVATION AND RECOVERY ACT (RCRAY
40CTRR:1.J1 ZPA HAZARGOUS WASTZ NO. F024: UASTES, INCLUDING EUT *mT
LINITZD 70, DISTILLATION RESIOUES. {EAYY DS, TiRG, AND REACTOR
CLEANOUT WASTES FRON THE PROSUCTION OF CHL0RINATIY ALIPHATIC {YJRQ-
CARBONS, HAUING CARBON COWTENT FROM OM: TO FIVE, UTILLZING FRES RADICAL
CATALYZED PROCESSZS.  {THIS LIST DUE% NST INCLUOE LIGHT CNDS. SPENT
FILTERS &A@ FILTER AIDS, SPENT DISGICANTS. SHETEVATIN, VASTIVATER THSAT-
FENT SLUDGEZS. SPINT CATALYSTS, AND MASTLS LISTCD IN S0LFAR5L.32)
49FRS303  22/10/24

VHIS SUESTANCE TZSTED 7O MUTAGINSSIS/GONCTIC TOXICITY

BY TIE NATIONAL INSTITUTE OF CNVIRZAMINTL IEALTH SCIENCES

(NIEHS)

13CFR299.2, SUPPLEMENT : ~ COMMCDITY INTIRPOETATICN 24 CITHICALS
YALIDATED LICINSZ RCGUIRID FIR EXP2RT TO LIZYA. NIATH XOREA. DiDTNAK.
KANPUCHTA | CR CUZA
£5FA05942 12730130
44F723942 04/29/01
4773143 0./95/83
4qTFREISIT 09721702
4T7R31Z60 11/19/32
47358124 12729102

FOCD AMD ACRICULTLRE CRCANTZATIOMAMOALD ! TALTH CRGANIZATION (TADSKHQ)
ACCEPTACLE DAILY INTARI (ADZ) ESTAILISHCD

MEDICAL. SLRVETLLANCE REQUIRED

40 GZHA STANDASD, MIlS: CRITIIA SOCURENT ASVISTS
EXG RECOMMENDED IF CHPLIYET T WHAR ML FeCT RL6UIAAICh
GINTRAL RID:CAL FI5TOTY
40CFR7T17 2LCCADS AND SEMORTS OF ALLEGATIONS TUAT CCMiCAL CLOSTOMITS
CAUST SIGNIf ICAMT ADUEAST EACTIONG TJ HEALTH CR TIT CNGINCNACNT

TOXIC SLCSTAMCTS CONTHOU A2T ITSCAY SECTION SUC! FALT RILICS
RANUFRCTUTIRE At CTRTAIN FROCUSENRS OF CHZAICAL SUISTANSCS NG =X TURCS
70 KECR RITIRIG CF SICMIFICANT AOVERST REACTIONG 10 UMPLOYED 1TAL T FCR
10 YTAR5
02THI31CT €3,20:E)
4ATRAQEZI ICIIGICY ICTTICTING DATT CORACCITON
MHYSICIEN EXAMTYATIZN
INOUSTRIAL TARAT ST 1oh 0y
PRI-ELACCRENT 440 3pUAL ~gpmc
HIDITWL LHENLES TR SITUSAL U7 MCIICAL CXAMINATION
ATTINTIT TO SACNG ALCTiOL, REDTCATION. AND U0 091H S TC Latt DUGiN S

CULSONAHY TUNCTIONS

ST IRATORY HICTURY

LPICTAL TTINTION T2 SKIN

CENSL A4D LIVER TUNCTICNG

JIRICTIC Camm TY_LOWINS OFnCRE

THD S CGRTRVTUAL CEGANIZATIONIACRL) AT CiGan [nTTIN (A )

CCTTTAD D300 INTAE ITTAILIS D

. e by



M) FECIRAL ACOMCY RCGUIRTAONT, EUT OUT TO HAZARDCUS NATURC oF
SUSSTANCE, ADVISE FOLLOWING.

HEALTH STATUS CLASSIFICATION

0SHA RESPIRATOR CCRTIFICATION 27CFRI910.1249

CEPARTHENT OF TRANSPORTATICN IF CPERATCES HEAVY EQUIPMENT
EHFLOYET AAZARDOUS HATERIALS COUCATION RICIIOT

SHPLCYEE MEDICAL REZCRDS RECTIPT

TOXIC 3ESTANCSS CONTROL ACT (T5CA) SECTISN (0} AULE
REQUIRES MANUTACTURERS AND CZRTAIN PROCESSCRS oF CHEMICAL
SUBSTANCES AND EIXTURES T3 KEEDP RECINDS OF CIGN:FICANT
ADVERSE REACTIONS TG EMPLOYZE HEALTH FOR 20 YORRS.
CONTACT: JACK P. WCCARTHY, OFFICT OF TOXIC SURSTANCES,
EPA (0001424-1404. 43FR3IBITE 8:22/03

MEDICAL VUARNING REQUIRED FCR HEDICAL CXAM ROFUSAL SIS0
5Y B¥PLOYZE

SPZLIAL DIAGNOSTIC TCS™S
PULRCNSRY TUNCTION
URINARY FITASOLITES

LLAKS AND SPTL_L SROZEDDIMCS

[ 202820360355 0400500 730 PR3t Ao PARS 2 $99SH PSS RET L TP SPNEAI AT SRS S o nEOY ¢

OCPARTMENT OF TRANSPOATATION HAZARD CLASS
A9CTRIT2. 101 FAZARDOLS MATCRIALS TACLE

HAZARDOUS SUZSTANCI. LICUID 0] SXID, N.0.5.
ORM—E
UN 9183

SCPARTHENT CF TRANSDORTATION LACCLING WOQUIE! HBLNTS

AFCENLT2.201 (TUSIZCT TC AZCITICNAL LASCLING RCQUIHCHMDNTS OF
SOCTRIT2.400)

POIZON
R X N R X T O R X X L X LY T LR S LR R KSR TSI LT ARINAE

INTTRGOUERNACATAL AARITIS OTCARIZATION HAZARD CLasg
J9C7RIT2.162 CPTICMAL | AZARLCUS mullRIALS T/

TL455 4 1-POTSTNDUS (TOLIC) SUESTAN
INTORSCVENMONTAL Rt ety CRLANTZATION L0201 TLCIFILATIONG 1°CR

TIMEITIC aWD DT TIERINTS
aFpLT2 L2
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FOLLONING INFORMATION FROM BURCAU OF CXPLOSIUCS “"CHMERGINCY HANDLING OF
HAZARDOUS MATERIALS™:

HAZARDOUS SUSSTANCC, LIGUID CR SOLID, N.0.5.
.  ORME '
IF MATERTAL ON FIRE OR INVOLVSD IN FIRZ:
£ EXTINGUISH USING SUITABLE MATERIA. TO SURRUUIND FIRC
IF MATERIAL IS NOT ON FIRE ANJ IS MCT IMVCLVZD IN FIRC:
% KEEP MATERIAL OUT OF WATER S0JRCES AND SIZWERS
¥ QUILD DIKES TO CONTAIN FLOW A5 NECCTGSARY

- PERSGNAL DANGER SITUATIGN PROTECTION:
X KCEP LPWIND
% WEAR £OOTS, PROTECTIVE GLCUES AND GAS TIGHT GCGGLI3

- T AVOID SREATHING YAPORS OR CUST
i % NASH AHAY ANY MATEAIAL WH:CH MAY 1'AJE CONTRCTID TiC
BOJY WITH COPIOUS AMOUNTS OF WATCR UR SOAP AND JATER
- LAND SPILL
V % DIC 2IT, POND TQ 0LD MATERIAL
% COUER SOLIDS WITH A FLASTIC SiECT TO PRCVINT JISCOLUING
IN RAIN 08 FIRESIGHTING WATIR
HATER SFILL
% IF DISSOLUED. APPLY ACTIVATZD CARCON AT 10 TIMEG LvILLED
AMCUNT AT 10 PPM OR GREATER CONCONTRATICN
- ¥ RCMOUE TRAPPED MATCRIAL WITH SUSTION KGSES
¥ USC MICHANICAL DRIDGES R LIFTS TO ROMGYZ [AR0RILITT) MASSIS
OF POLLUTION AND PRECIPITATCS

R

TR,

HASTZ
THIS KATERIAL LISTCD AS AZARDOUS GUBSTANIE, AS DIFINSD 14 CITTION
101114) OF THE COMPREENGIVE IMUIACNMINTAL RICPONSE, CISPINSTATION. AND
T LIABILITY ACT (CERCLA) §F L1782, FURTUANT TD CdE SR MURZ (F T.T
FOLLOKING:
- % FEDEPAL WATER PCLLUTICN CONTRCL ACT (FWSCA! SITTICN 2IL:iB12M(A)
; ¥ SOLID HASTZ SISPOSAL ACT SZCTION 3901
% CLLAN ®ATEN ACT (CWA) SECTICH ZGT(A)
. ¥ CLEAN AIR ACT (CAA} SECTION L2 |
% TOATC SUCSTANCES CONTROL ACT (TTCA) SECTION 7
3 COMPRTMINGIVI ENUIRONMENTAL RISPOMSI. COMIINSATION, AhQ LIABILITY
ACT (CCRCLAD SCCTION 192
'
[PA HAZARDIUS HWSTT NGMDER ULD7
- HEAAC! LORCSENZENE
4OTFP260 UATAROIUS WASTE MANAGTRINT 515TUR- CONCRAC
3
PFOVICES DCFINITICNS CF TCWNS, GTNIWAL CTAMANROS. a0 CRLEVILY
INFORMATION APLICASLE 10 43CFR #wdlS 260255
7
a9Crmeel  IDINTIFICATIN AMD LISTING CF “AZAn0OUS balTl
-
‘ IDINTIFIZS T2l SOLID WAGTLS iICHH ARC SUOSCTT 1O <IGULATION AG
, HAZAROGUS NASTCS LHDIR QUCTR PRRTZ DA2-208. 270, 271, A0 124 s Wit
{ AU SUSLICT 10 THE NITITISATION NIZJINTAGNTS oF CCITI0Y Jugo O TS
S RESCLATE CONIKUATION AND 2CCVTRY SCT WE{RA) whD 11147171075 Oy SUrd

07 T RATIRIIALS PMICH ANT DMRIDUE MRGTIG AD3 TLOTTIAG 12T aN) TCR3
ne

ey
Rt
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40CFR282  STANDARDS ApPLICACLLC TO CENRATORS OF HAZARDOUS WASTE
ESTABLISHES STANDARDS TOR GEMCRATCRS OF HAZARDOUS WASTE
40CFR243  STAMDARDS APPLICACLE TJ TRANSPORTERS 0 HAZARDOUS tMGTE

ETTASLISHES STANJARDS WhIICH APPLY TQ PERSONS TRANSPORTING HAZARODUS
WASTE WITHIN THE UNITED STATES IF THE TRANGPCRTATION REQUIRES A MANIFEST
UMDER 40CTR262

40CFI244 STANDARDS FUR OGNCRS =ND DPIRATORG OF PAZARGCUS WASTT
TREATHENT, 9TORAGZ, AND DISPQS:L FACILITICH

ESTABLIGHES MINIMUM NATICNAL STANCARDS MHIC! DIFINE THE ACCCRTAGLI
BANARGEMINT OF HAZARCOUS UARSTT

40CFRZ265  INTERIM STATUS STANDARDS FTR CWNERS SND ORCRATINS OF HAZARDOUS
WASTE TREATHENT, STORAGE, &ND 215298l MaClLITICS

CSTABLISHES MINIMUM NATICNAL STANDARDS MKICH DIFIMNG THE ACCIFTAGLE
HANAGEAENT 07 HAZARDOUS BASTI DURING THZ RTRI0D OF INTERIM STaTUs

GOCTR267  INTERIM STAMDARDS [OR CLRNGRS AND OPERATORS OF NEW HAZARLOUS
WASTZ LAND DISPOSAL TRCILITIES

ZSTAELISHES MINIAUM NATICHAL STANDARDS THAT CIFING THE ACCERTASLE
MANAGTMINT OF HAZAKDZUS UWSTI FOR NIW LAND DISFOSAL UACILITICS

4CCFRIT0  EPA ADMINISTEZRID PCREIT FROGRAMS. TIE HAZAADCTUS nSTD JLRMIT
PROSRAN

C5TaBLIGLES DhOUAEIC‘JE 7R TIE HAZARODUS 9ASTE SERMIT FROGEAY UNDER
SUBTITLE C OF TUE SOLED WASTE DISPOSAL ACT, AS AHMENZED 3Y TS pCIOUNCE
CONSTRUATION aND RECQUCRY ACT

40CFR2T1 RIZUIRCRINT 7OR AUTHORIZATION UOF STATC HAZARDOUS WASTE
PRCGRAMS

SPECITIES TWE PHOUZCURES TPA BILL FOLLSW IN &FPRCUING, IEVIGIHNG. -ND
WITHERAMING AIPRIUAL OF CTATT FROGRAHS AND THT FIGUISATNYE STAIS
PROGRAHG MUST MZET TC CT APPEROJED 37 TEL ADMINISTRATICM UNGIR STTTION
3008101 [ RCRA

CAS NUMRER -
f18-74-1

RIGISTRY TOLIC CILMICALS NUdel?
CA2772009

LTI

SPICINL INTRRMATION
DECGOO7TS WL CATID. TLCLVING UITILr TI(ID roeps
TPE IRT INTOPMATICH 10U RIGJIAC

PRLY D Z-DITTTID T TRMATION LY SSLIVIIR JTemeRD L L0 T ey
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40CFRASE  INTERIM STATUS STANDAKDS FOR OMNCRG AND CPERATORS OF HAZARDOUS

NASTE TREATRINT, STORAGE, AND DISPOSAL FACILITICS

ESTAGLISIES HINIMUM NATIONAL STANDARDS WIICH DEFIME TIC ACCCPTABLE
MANAGEMENT OF HAZARDOUS “ASTT DURING THE PCRIDD UF INTERIN STATUS

4CCTR26T  INTERIM STANJARDS FOR CHMERS 4ND CRZRATCRS OF NEW HAZARZOUS
HASTE LoD DISP054L FaCILITIne

ESTABLISHES MINIMUM NATIONAL STANDAZCS TUAT DEFING TE ACCORTAELE
MANAGZHENT OF UAZARDOUS HASTT FOR NTY LanND DISFCOAL FACILITIES

40CFRRTC  TDA ADMINISTERCD PIRNIT FROGRANG: TIE HATARDCUS WASTT FERMIT
PROSRAM

ESTABLIZIES PROVISIONS FOR TIE LAZAROOUS HASTE PERMIT PROGRAM UNDER
SUBTITLE C OF THE S3LID WASTT DISS0SAL ACT, ARG AMENCED BY TE AESORCE
CONSERUATION aND RICCUZRY ACT

SOCFRATY DLQUINTHINT 703 AUTHORIZATION OF STATE HAZARCOUS uWasTo
ORCTAANS

SFECIFIZS THE PROCTDUAES P& MILL TOLLLY IN AFPROVING, REVISING. rnD
HITAORANING APPROVAL 95 STATZT JROSRAHS AND TZ SEQUIACHINTS STATS
PROGRAMS RUST METT T £I SPOROVED ©Y TIC AGHINISTAATION UrOER SECTION
JIC£I2) OF RCRA

CAS NUMCER
£3-89-2

REGISTRY TIAIC CUEMICAL S “UMEE:
543900900

CULLLTINS
SOECIAL INFORMATICY

TYPE AT TNFORSATION YOU RCUU:RT
/AL], SPICITIC LUFCIMATION (EY 440TTra COHRAND . L ITLES . R INONES
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Harding Lawson Associates

A. Action Levels (See Item 20)

An HNU photoionization detector will be used to measure hydro-
carbons (HC) as an indicator of potential airborne contamination in
the vicinity of the drilling operations. The HNU Model PI 101 will be
calibfated in accordance with the manufacturer's instruction manual,
dated December 1985. Action limits are all expressed in terms of

levels above ambient background.

] HC action limit for breathing zone samples is 5 ppm

® If breathing zone in drilling area has greater than 5 ppm HC,
the team will move upwind and notify other site occupants to
move upwind. Both upwind and downwind HNU readings will then
pe obtained.

] If downwind readings persist above 5 ppm HC for a period of
more than 15 minutes, notify the Police Department to con-
sider evacuating residents adjacent to the site. Assist
police in defining safe downwind distance. Remediation could
include covering the borehole, wetting down the contaminated
area to suppress dust/air suspension, etc. A SCBA could be
used for this activity as deemed necessary by the Site Safety
Officer.

] If downwind readings are below 6 ppm HC, check borehole area
for breathing zone levels. If the borehole area breathing
zone level is less than 5 ppm boring activities may be
resumed, using prescribed protective equipment.

B. Protective Equipment (See Items 20 and 21)

Personrel within the exclusion area (Zone 1, Attachment 1) will be

required, at a minimum, to wear:

® Hardhat
° Full-face respirator with organic vapor (OV) cartridges and
HEPA (high efficiency particulate air filters). Respirator

cartridges or disposable respirators to be changed daily.
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® Long sleeve cotton/polyester coveralls or tyvek polyethylene
suits.

® Gauntlet length neoprene gloves.

) Steel toe/steel shank rubber boots.

The SSO may designate impermeable clothing (such as polyethylene
coated tyvek suits or PVC rainsuits) be worn if liquid waste or

precipitation are encountered.

If, in the Jjudgement of the SSO (and in conjunction with the State
DEC/DOL on-site representative) heat stress concerns or symptoms are
encountered, alternative protective clothing such as breathable tyvek

suits may be selected.

C. Ambient Air Sampling

To document the level of potential exposure to airborne BHC/HCB,
upwind and downwind samples and personnel air samples will be
collected for analysis during the boring program. Mne sample set (one
upwind and one downwind sample) will be collected once during drilling
and sampling operations. Additionally, personnel air samples will be
collected in the breathing zones of the lead driller and field

endgineer once during the drilling and sampling operations.
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SKC aircheck (or similar) samplers attached to 0.45 micron glass
fiber filters followed by an isooctane bubbler will be used to collect
the air samples. The samplers will be turned on in the morning at the
start of work and turned off at the end of the work day. At the
completion of each sampling, the glass fiber filter canister will be
removed from the sampler, immediately capped, and labeled to include
sample designation, location (upwind/downwind or personnel), time and
duration of sampling, and date. Chain-of-custody procedures will be
followed for all samples. The isooctane collection medium will be

handled in the same manner.

The glass fibers (air particulate samples) and isooctane collection
medium from the air sampling program will be analyzed for BHC and HCB
by gas chromatography with electron capture using NIOSH Method 5502

(Appendix C).

An HNU photoionization detector will be used to measure organic vapor
levels as an indicator of potential airborne contamination in the
vicinity of the drilling operations. Specific procedures and action

limits are described in Appendix B.

TPV ey \ yTY
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Heat Stress Symptoms and Interventions

Disorder

Symptom

Treatment

Heat cramps

Heat syncope

Heat exhaustion

Stroke

Painful muscle spasms

Fainting

Weakness

bPale, cool skin

Rapid pulse

Decreased blood pressure

Fever, skin hot and dry
Red complexion
Elevated blood pressure
Rapid pulse

Rest
Replace fluids and salt

Remove from heat

Remove from heat
Replace fluids arnd salt
Rest

Immediate removal from
heat

Bathe to reduce tempera-
ture

Treat as an emergency
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DECONTAMINATION PROCEDURES

1 ,010\\ 3

Personnel

1. Details of the decontamination building (garage) are shown on
Attachment 1A, Personnel will enter this building at the north-
west corner of the garage when entering the site. All personnel
must pass each garage suitup station and be equipped with the
proper safety equipment prior to entering the investigation area
(Zone 1). New or cleaned Personal Protective equipment will be on
(under for boots) tables along the northern wall of the garage.

Upon completion of suitup, individuals may cross the "hot line",

pass the decontamination stations, and enter the site through the

access control point at the southwest corner of the garage.

At the erd of each work period (before eating, drinking, smoking,
or leaving the site) each person who has entered the investigation
area (Zone 1) will decontaminate boots at the egress point of Zone
H 1, pass through the contamination reduction corridor (Zone 1A),

and enter the decontamination building. Each of the Ffollowing

stations will be entered and used as appropriate.
® Boot rinse at egress point of Zone 1 (gross decontamination
only).
ATTACEMENT 4
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Zone 1A walk to garage.
Decontamination building.
Equipment/Tool drop station.

Boot Wash - soiled boots will be washed in a tub containing a
detergent solution.

Boot rinse - personnel will step into a tub containing rinse
water after washing boots.

Glove wash - Intact gloves will be wiped clean over a glove
wash bucket containing detergent and water located on table.

Glove rinse - washed gloves will be rinsed with water or
wiped with a water wet towel located on table.

Used work clothes will be dropped into a bag-lined garbage
can.

Spent disposable respirators or cartridges will be dropped
into a bag-lined garbage can.

Clean respirators and hardhats will be placed onto the work
table along the north wall of the garage.

Personmnel may then exit the north access control point.

Before leaving the site, all personnel who have entered Zore 1

will change out of work clothes at the east end of the garage and

into clean clothes along the northern corridor of the garage.

Work clothes will be placed into plastic bags for delivery to an

approved laundry. Work clothes will be laundered daily.

STTACHMEN T
-y C R S Y '
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( 3. Soiled boots, hardhats, respirators, etc., will be inspected daily
| and, if necessary, washed and scrubbed in detergent and water.
After cleaning, equipment shall be rinsed thoroughly in water and
allowed to dry on a clean surface. Non-disposable respirators

will be washed daily and bagged after drying.

4. All disposable work clothes, soiled gloves, and wash water will be
collected and disposed of daily in 55-gallon drums. After
inspection and cleaning, other items left at the site will be

properly stored in a designated area.

5. Personnel will shower as soon as possible at the end of the work

- day.

Equipment

1. Prior to drilling equipment demobilization, loose mud will be
removed using brushes and scrapers and equipment will be steam
cleared over polyethylene sheets. The perimeter of the sheeting

will be elevated using formwork.

LTTACII :
ATTACIMEND 4
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’<T 2. Polyethylene sheeting, mud, and wash water will be placed in drums
. for subsequent disposal. Liquids may be pumped directly into
drums or mixed with absorbent materials as deemed appropriate by

the project manager.

3. After each well installation, augers and tools will be cleaned

similarly to the process described above.

3
H

ATTACIMENT 4
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F-cr EHC/HCB 'Ifj I:o.rl"lC.Ulh'Q— Mu"‘rﬂf

FORMILA: (1) CpotgClg (Aldrin); (1) ALDRIN AND (2) LINDANE
(2) CgHgClg (Lindane) METHOD: 5502
M.W.: (1) 364.93; (2) 2%0.85 ISSUED: 2/15/84
4)) (2)
OSHA: 0.5 mg/m® (skin) 0.25 mg/m® (skin) PROPERTIES: (1): solid; ¥ 104 °C; VP 0.008 Pa
NIOSH: Group I Pesticides [1] (6 x 10-% mm Hg; 0.12 mg/m3) @ 20 °C
ACGIH: 0.5 mg/m3® (skin) 0.25 mg/m? (skin) (2): solid; MP 1125 °C;

VP 0.0013 Pa (9.4 x 10~% mm Hg;
0.15 mg/m3) @ 20 °C

SYNONYMS: (1) Aldrin: Octalene; CAS #309-00-2.
(2) Lindane: gamma-hexachlorocyclohexane; CAS #58-89-9.

-~

SAMPLING MEASUREMENT
1
SAMPLER: FILTER AND BUBBLER !TECHNIQUE: GAS CHROMATOGRAPHY, ELECTROLYTIC
(glass fiber + 15 mL isooctane) ! CONDUCTIVITY DETECTOR

FLOW RATE: 0.2 to 1 L/min 'ANALYTE: Aldrin, Lindane

1
!FILTER EXTRACTION: isooctane

VOL-MIN: 18 L @ 0.25 mg/m® of (1) or 2) {INJECTION YOLUME: 15 uL
~MAX: 240 L !
! TEMPERATURE-FURNACE: 750 to 770 °C
~TRANSFER: 225 °C
~VENT: 205 to 260 °C
-COLUMN: 160 to 190 °C

SHIPMENT: transfer bubbler solutions and
filters in scintillation vials;
pack carefully L=

o v g em

SAMPLE STABILITY: at least 1 week @ 25 °C !GASES-—HZ (furnace): 150 to 160 mL/min

! -Np (carrier): 140 ml/min
BLANKS: 2 to 10 field blanks per set !

'COLUMN: glass, 1.2 m x 3 mm OD; 5% SE-30 on
80/100 mesh acid-washed DMCS
Chramosorb W or equivalent

ACCURACY

RANGE STUDIED: (1): 0.15 to 0.5 mg/m? (2];

CALIBRATION: solution of analyte in isooctane
(2): 0.3 to 1.7 my/m?® [2]

'RANGE: S to 135 ug per sample
BIAS: not significant [2] '

*ESTIMATED LOD: 3 wug (1) or (2) per samle
OVERALL PRECISION (sp): (1): 0.092 [2]; !

(2): 0.086 [2] *PRECISION (sp): (1): 0.012 [2]; (2) 0.013 (2]

APPLICABILITY: The working range is 0.05 to 1.5 mg/m® of either pesticide for a 90-L air

sample. Evaporation of isooctane fram the bubbler necessitates refilling the bubbler
frequently.

INTERFERENCES: Wone identified.
OTHER METHODS: This method camines and replaces $275 [3] and 5290 [3].
sampled with a filter-solid sorbent train [4).

Lindane has alsg been

2/15/84 5502-1
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(1) ALDRIN AND (2) LINDANE HMETHOD: 5502
REAGENTS: EQUIPMENT:
1. Aldrin, reagent grade.* 1. Sampler: glass fiber filter, organic binder-free
2. Lindane, reagent grade.* (e.g., Gelman Type A/E), 37-mm, held without backup
3. Isooctane, chromatographic grade. pad in a two-piece polystyrene cassette filter
NOTE: Needed for field use in holder connected in series with a midget bubbler
sample collection. containing 15 mL of the collection medium.
4. Benzene, reagent grade.*x NOTE: a. Do not use filter holders made of Tenite.
S. Calibration stock solution, b. Place glass tube, 5 am x 6 mm 1D, plugged
10 mg/mL. Dissolve 0.1 g accurately with glass wool between the exit cover of
weighed Aldrin or Lindane in 1:5 the bubbler and the inlet of the personal
(v:iv) benzene:isooctane; dilute to sampling pump to avoid splashover or
10 mL. Stable at least one week. solvent condensation.
6. Hydrogen, prepurified. 2. Personal sampling pum, 0.2 to 1 L/min, with
1. Nitrogen, purified. flexible connecting tubing.
’ 3. vial, scintillation, with PTFE-lined cap, graduated
*See Special Precautions. at 15 mL.

4. Gas chromatograph with electrolytic conductivity
detector, quartz reduction furnace, in-line vent
upstream of furnace, integrator and colum
(page 5502-1). '

5. Syringes, 5-, 10- and 25-uL, for making standard
solutions and GC injections.

6. Volumetric flasks.

. Pipets, with pipet bulb.

8. Tweezers.

-

SPECIAL PRECAUTIONS: Benzene is a suspected human carcinogen; work with it only in a hood.

Aldrin and Lindane are toxic when_absorbed through the skin [1].

SAMPLING:

1.

Calibrate each personal sampling pump with a representative samler in line.

2. Add 15 mL isooctane to the bubbler.
3. Sample at 0.5 L/min for 1 to 6 hrs (30 to 180 L).

NOTE: Check liquid level in the bubbler every 15 min. Maintain between 10 and 15 mL
isooctane in the bubbler throughout the sampling period with a volume at the end of
sampling of about 10 mi. :

- Remove the bubbler stem and tap it gently against the inside wall of the bubbler to

transfer solvent from the stem to the bubbier.

- Transfer contents of the bubbler to a vial. Rinse the bubbler with 2 mL isooctane. Add
- the rinse to the vial. :

Transfer the glass fiber filter to the same vial using tweezers.
. Cap the vial and pack carefully for shipment.

SAHPLE PREPARATION:

8

2/

. Adjust the volume of solution in the vial to 15 mL.

15/84 5502-2
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METHOD: 5502 (1) ALDRIN AND (2) LINDANE

CALIBRATION AND QUALITY CONTROL:

9. Calibrate daily with at least five solutions covering the range 3 to 135 pg Aldrin or
Lindane per sample.
a. Add calibration stock solution with a microliter syringe to 15 mL isooctane in a vial.
b. Analyze the working standards together with samples and blanks (steps 10 through 13).
€. Prepare calibration graph (peak area vs. ug Aldrin or Lindane). Analyze three

additional quality control blind spikes and three analyst spikes to ensure that the
calibration graph is in control.

HMEASUREMENT:
10. Set gas chromatograph to manufacturer's specifications and to conditions given on
page 5502-1.
11. Mix the contents of the scintillation vial thoroughly.
12. Inject 15 pL sample aliquot using solvent flush technique or autosampler,
HOTE: Open vent valve for 20 sec, beginning with time of injection, to prevent the solvent
peak from entering the furnace.
13. Measure peak area.

CALCULATIONS: '
14. Determine the mass, g, of Aldrin or Ljndane found on the sample (filter plus bubbler),

W, and average media blank (filter plus bubbler), B, fram the measured peak areas and the
calibration graph.

15. Calculate the concentration, C (mg/m3), of Aldrin or Lindane in the air volume sampled,
v (L):

C= .(_‘LE_BL mg/m?3

EVALUATION OF METHOO: -

Methods S275 (Aldrin) and S230 (Lindane) were issued on February 27, 1976, and March 26, 1976,
respectively [3]. The substances used to generate test atmospheres at 25 °C and 760 mm Hg in
dry air were Aldrite emulsifiable concentrate (64% Aldrin) and Ortho-lLindane Borer and Leaf
Miner Spray [2]. Collection efficiencies and analytical method recoveries were 1.00 for both
substances in the range 22 to 90 ng per sample. Sample filters extracted in isooctane
immediately and stored one week at ambient conditions gave recoveries of 103% and 102%,
respectively. Overall precision, Spy ¥as 0.092 for Aldrin and 0.086 for Lindane. No
significant’bias was found for either substante.

REFERENCES :

[1] Criteria for a Recamended Standard...Occupational Exposure During the Manufacture and
Formulation of Pesticides, U.S. Department of Health, Education, and Welfare, pybi. (NIOSH)
.18-174 (1918). )

[2] Documentation of the NIOSH Validation Tests, 5275 and S230, U.S. Department of Health,
Education, and Welfare, Publ, (NIOSH) 77-185 (1977).

(31 NIOSH Manual of Analytical Methods, V. 3, $275 and 5290, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-157-C (1917).

(4] Hi11, R.H. and J.E. Arnold. Arch,. Environ. Contam. Toxicol., 8, 621-628 (1979).

METHOO REVISED BY: Gangadhar Choudhary, Ph.D., NIOSH/DPSE; S275 and $290 originally validated
under NIOSH Contract COC-99-74-45.

2/15/84 5502-3
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APPENDIX C

Logs of Borings/Monitoring Wells



Monitoring Well
Detail
e

.....

Monitoring Well
Detail

/%

.....
.....
-----

-----
.....
.....

.....

-

[

—2" Dia.

— E1. 576.4'

~—8" Dia.

—

Sample

E1. 576.4'

(ksf)

o Depth (ft)

_J
=

AN

| Penetrometer

Ex]
& Blows/foot
Pocket

b
(@]

1.25

i

8" Dia.

Borehole 9 2.25

19 4.5+

Well Screen 19

<1 I><l__I><]

LOG OF BORING MW - 1(Replacement)
Equipment __10110w-Stem Auger

574.4" 10/23/87

Elevation Date

Subbase and Fill Material
BROWN LEAN CLAY (cCL)
stiff, saturated, with sand

clayey sand seam below 4 feet

RED-BROWN LEAN CLAY (CL)
very stiff, moist, with silt

End of Boring - 10 feet

*Note: Boring was converted to
a Monitoring Well on 10/23/87.
G.W. elevation 571.77' on

Blows/foot

Pocket
| Penetrometer

(ksf)

o Depth (ft)

[y
[62)

2.75

—
nNo

o
~No

Borehole

[ae]
0O

4. 5+
2" Dia.
Well Screen

1><i__1><] _1=>]

™
(o)

4.5+

1/28/88.

LOG OF BORING _MW-A1
Hollow-Stem Auger

574.4' 10/23/87

Equipment
Elevation

Date

Subbase and Fill Material

BROWN LEAN CLAY (CL)
stiff, moist, with sand

saturated clayey sand seam below
4 feet
RED-BROWN LEAN CLAY (CL)

hard, moist

104

15

End of Boring - 10 feet

*Note: Boring was converted to
a Monitoring Well on 10/23/87.
G.W. elevation 569.66' on
1/28/88.

Harding Lawson Associates LOGS OF BOR|NGS/MON|TOR WELLS

Engineers, Geologists
& Geophysicists

MW-1 AND MW-A1
Gibson Site

PLATE

C-1

Niagara Falls, New York

JOB NUMBER

17497,001.12

APPROVED

L

REVISED DATE




Monitoring Well
Detail

LOG OF BORING _MW-A2
Equipment Hollow-Stem Auger

Elevation —_973-7'  pate_10/23/87

F==spe ET.
576.1"

Penetrometer
o Depth (ft)
Sample

Pocket
(ksf)

5 Blows/foot

Subbase Fill Material
BROWN LEAN CLAY (CL)
stiff, moist, with sand

9 1.25

saturated clayey sand seams
below 4 feet

RED-BROWN LEAN CLAY (CL)
hard, moist, with silt

iide-8" Dia. 3 4.0 JAVA
il Borehole S
0w pia. 28 4.5+
31 Well Screen

very stiff below 8 feet
24 2.75

-----

End of Boring - 10 feet

*Note: Boring was converted to
a Monitoring Well on 10/23/87.
G.W. elevation 569.17' on

15+ 1/28/88.

LOG OF BORING _MW-A3
Equipment __Hollow-Sten Auger

Elevation _572.3" Date 10/23/87

Monitoring Well
Detail

BROWN TO YELLOW-BROWN SILTY LEAN

CLAY (CL%, ) .
very stiff, dry, with organic

material at ground surface

silt seam at 2 feet
RED-BROWN CLAY (CL)

hard, dry, with silt

moist below 6 feet

0 :]
O Depth (ft)
Sample

8" Dia.
Borehole 5=
MAVA

2" Dia.
Well Screen
medium stiff below 8 feet

End of Boring - 10 feet

AHNITS

10—

*Note: Boring was converted to

a Monitoring Well on 10/23/87.
G.W. elevation 566.38' on
1/28/88.

No samples were taken due to close
proximity of Boring B-3;
approximately 10' offset south

Harding Lawson Assoclates LOGS OF BOR'NGS/MONITOR WELLS PLATE
Engineers, Geologists MW-A2 AND MW-A3 C 2

15

& Geophysicists Gibson Site
Niagara Falls, Mew York
DRAWN JOB NUMBER APPROVED DATE REVISED DATE

S.K. 17497,001.12 34 z{2{|&g
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MAJOR DIVISIONS ’ TYPICAL NAMES -
Y e WELL GRADED GRAVELS WITH OR
GW B | THOUT SAND, LITTLE OR NO FINES
CLEAN GRAVELS WITH 'é{"’ ’
UTTLE OR NO FINES oy
GRAVELS i Gp [o="] POORLY GRADED GRAVELS WITH OR
D e WITHOUT SAND, LITTLE OR NO FINES
5;“., MORE THAN HALF }%-;
= | COARSE ZRACTION FS. SILTY GRAVELS, SILTY GRAVELS
DL IS LARGER THAN GM [ en| WITHSAND
Q87| No 4SiEVE SIZE GRAVELS WITH OVER e
w> s 12% FINES =
=22 ac W] CLAYEY GRAVELS CLAYEY
=L 8 w GRAVELS WITH SAND
<_J o
< - e,
g:g SW heie] WELL GRADED SANDS WITH OR WITHOUT
zZ ) 2:0 1 GRAVEL, LITTLE OR NO FINES
<2 CLEAN SANDS WITH Al
= = SANDS ~ITTLE CR NG FINES : POCRLY GAADED SANDS WITH OR
& WITHOUT GRAVEL, LITTLE OR NG FINES
55 MORE THAN HALE
=2 : ] SILTY SANDS WITH OR
Q Sl WITHOUT GRAVE
SANDS WITH OVER bt ITHOUT GRAVEL
129 EiNES A e
2% FINES sc V7 cLavey sanoswiTH oR
i /; WITHOUT GRAVEL
INORGANIC SILTS AND VERY FINE
ML SANDS, A0CK FLOUR, SILTS WITH
. SANDS AND GRAVELS
a5
= SILTS AND CLAYS V INORGANIC CLAYS OF LOW TO
OZ.u cL MEDIUM PLASTICITY, CLAYS WITH
B=> LIGUID LIMIT 50% CR LESS I/ /A SANDS AND GRAVELS, LEAN CLAYS
era oL hit|d] creanicsiLTs or cLAYS
=2 1111l OF LOW PLASTICITY
——N
<20 INCRGANIC SILTS, MICACECUS OR
xSz MH DIATOMACIOUS, FINE SANDY CR
0=z SILTY SOILS, ZLASTIC SILTS
| m2 . -
weE SILTS AND CLAYS CcH |} INORGANIC CLAYS OF HIGH
ES: LIGUID LIMIT GREATER THAN 50% ‘_ A PLASTICITY, FAT CLAYS
Ll ’/ i
OH %/f/ﬁ CRGANIC SILTS OR CLAYS
[772/] OF MEDIUM TQ HIGH PLASTICITY
HIGHLY ORGANIC SOILS Pt [ZIIN PEAT AND OTHE HIGHLY
Pt matnt i

UNIFIED SOIL CLASSIFICATION — ASTM D2487-85

Perm —  Permeaviiity Shear Strength (psi)‘% ; Contining Pressure
Consoi —  Consoiigation ™UU 3200 26C0) — Unconsondateg Uncrainea Triaxial Shear
Ll —  Liquid Limit (2%) (FM) oriS) {field moisture or saturateg) -
=1 —  Plasnc Index (%) TkalJ:) 3200 (2800) - c?soxioatia U(ndramed Triaxial Shear
- { {with or without pare pressure measurernent)
S; ~ izfﬁ‘: 5;3"::3“/5‘5 T™CD 3200 (2600) — Consondared Orained Traxial Shear
: —es ! SSCU 3200 (2800) — Simele Shear Consolidated Undrained
=2 — 'Unaisturceg” Sample (P) {(with or wItnout core pressure measurement)
X - Bulk or Classification Sampte SSCO 3200 (2600 — Simpie Shear Consotigated Draineg
D8CD 27C0 {2000) — Consondatea Dramnea Direct Shear
uc 470 — Unconfineg Compression
LS 700 —  Laporatory Vane Shear

KEY TO TEST DATA

==——— Harding Lawson Associates SOIL CLASSIFICATION CHART 2are
:_-—_' Engineers and Geoscientisis AND KEY TO TEST DATA

Gibson Site 3
Niagara Falls, New York -
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APPENDIX D

Analytical Laboratory Reports
Drum Contents



Laboratory
Report

Hil
Il
Il
il

LABORATORIES, INC.
Page 1 of 2

cuenT._ HARDING LAWSON ASSOCIATES 3238.001.517

JOB NO.
DESCRIPTION Olin/Gibson Site
DATE COLLECTED __10-21-87 pATE REC'D.__10-23-87 DATE ANALYZED
Description Sample # | PERCENT HCB
" | TOTAL (ppm)

SOLIDS

"53000. . |

".A7000, -
48000.

AR
D-6, 3.5'-5.5¢

T 39000,
G2214 | 94.  [45000.

e o Tuas e ¢ e ] IRV S v T e
3 o P I TV JOW W kA
et a z ..d»& s e § sumara -
: ST
[ P i s S S5 i . TSR S S _.4._'4_-.‘.;:.;.«;.4.‘"@
Methodology: Federal Register — 40 CFH, Part 136, October 26, 1984 Units: mg/¢ (ppm) unless otherwise noted
Comments:
Authorized: >ﬂ'lw

OBG Laboratories, Inc. i1 8 988
Box 4942 / 1304 Buckley Rd. / Syracuse, NY / 13221 / (315) 457-1494 Date:__ April 8, 19




Telephone 615/336-4000
Telecopier 615/336-4183

o _Sleyel eer “HLA

V- A-\:H
WEEEB CHEMICALS

P. 0. Box 248, Charleston, TN 37310

LETTER OF TRANSMITTAL

DATE S§-120 -89

4200 thestoort Drive $’re LOC

o ston

X 79057 7/

RE: WB (\fLL,W\ /’-‘vv\/\,ﬁwﬁl(

GENTLEMEN:
WE ARE SENDING YOU

[] prel. drawings

Malytical data

] Attached

D Under separate cover via the following items:

[(Ioraft report

[7] specifications Ll Final report

Copies Prepared by

Description

}

\

THESE ARE TRANSMITTED as checked below:

[ For approval

D For your information

Bﬁ requested

D For review and comment

REMARKS

[J Approved as submitted
D Approved as corrected

[:] Returned for corrections

O

[] Revise and resubmit
[:] Copies for distribution

D Corrected prints

COPY TO f: ,&

SIGNED 17'2,/(//; ;)\1 /3%&

OLIN CORPORATION

ENVIRONMENTAL AFFAIRS DEPARTMENT




OC-10000A REV 5/86 RECE.‘WEQ

HLE BUP?/ JUN 10 183

3, BTAD
4
T B, Butaud AT Charleston PAE 2/7/88 L 7/%’/
FROM 7, Groom/D.F. Giordano T cheshire COPYTO R. N. Scott
R. J. Fenn
SUBJECT  Hexcachlorobenzene Sample D. Cummings

0lin - Gibson Site

Pursuant to your request we have assayed the sample of waste
hexachlorobenzene received in our lab on 5/31/88. This sample
was labelled Niagara Olin/Gibson Site; Sample dated 10/21/87;
Location D-1; 3'=5'; OBG Sample # G2206. The sample was
dissolved in chloroform and analyzed by capillary flame
ionization gas chromatography. Two standards of authentic
hexachlorobenzene (assay 99.8%) were prepared and used as a two
point calibration curve. Two separate samples of the waste
specimen were prepared and each was run in duplicate vs. the
standards. Areas for the unknowns fell between the standard
values. Results are shown below:

Sample #1 Sample #2
% : %
91.92, 95.36 89.39, 90.36

Average Assay - 91.73% HCB

The sample was also analyzed by Electron Impact GC/MS using
capillary column chromatography. Three components were
identified; hexachlorobenzene, pentachlorobenzene, and a trace

of pentachloronitrobenzene. Pentachlorobenzene is present at the

percent level.
-

f L

T. Groom

éj F‘f{(émjjﬂ4tc’
D. F. Giordano
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r ] Pittsburgh Testing Laboratory Division a29zzac00 R 19220

i E%EEE)C)E%TF Project #825-82409

) Laboratory #894028
% February 4, 1988

Report Of: Failure Analysis Of Buried Drums
Report To: Harding Lawson Associates
6220 Westpark Drive
3 Suite 100
Houston, TX 77057

Attention: Mr. James W. Tremblay

Introduction

Drums that had been in service in upstate New York developed
corrosion which led to deterioration of the drum material. These
drums had been buried for 30 years and contained hexachlorobenzene.
Professional Service Industries-PTL Division received three samples
collected from buried drums. It was reported that the samples had

been exposed to the ambient air for approximately three months prior
to testing.

- Harding Lawson Associates required testing to determine the
extent of corrosion, thickness, and integrity of drum's material.

Visual Examination

The submitted samples were identified as "D-2, large sample”,
- "D-2, small sample”, and "D-6". Photographs of the as-received
samples and the metallographic cross-sections prepared from them are
: shown in Figures 1 through 4. Visual examination of the samples
. showed several features of interest:

1. Examination of the surfaces of all the samples showed a white
deposit which consisted of several distinct layers. The top
layer was covered with a loose, non-uniform whitish compound
which broke away readily from the other layers beneath. The
middle and innermost layers adhered firmly to one another.

Cavities, cracks, and pores (both closed and open) were observed
in the whitish deposit.

AL FEPOSITE ARE SUBMITTED A5 THE CONFOENTLAL SROPERTY OF CLENTE PUBLICATON OF ETATEMENTE COMNCLUGIONS OR EXTRACTS 16 FE SERVED PENORG OuR WY TEN amesaaval
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2. The corrosion was observed to be localized and appeared to have
proceeded non-uniformly along the surface. There was also
evidence of pitting. Both of these features are characteristic
of the appearance of corrosion failures.

3. One of the corroded pieces was tested by attempting to bend it.
The piece broke after being bent only once over on itself.

Cross Section Microscopy

Cross sections of the submitted samples were cut and examined
using metallographic techniques. Figures 5 through 7 show cross
section photomicrographs of the submitted samples in the unetched
condition. The microstructure exhibits severe corrosion and
pitting, but no evidence of any other deleterious action.

Thickness Measurements

Representative sections of submitted samples containing
localized and uniform corrosion were cut, polished and éxamined
microscopically to determine the thicknesses.

Thickness measurements were performed using a microscope and
calibrated eyepiece. The results of the sample thickness survey (in
inch) are listed below:

Sample Sample Sample
Reading D-2 (small) D-2 (large) D-6
1 0.042 0.039 0.039
2 0.040 0.039 0.037
3 0.017 0.025 0.008
4 0.042 0.029 0.035

Note: Pit depths have more significance than uniform corrosion.

Scanning Electron Microscopy (SEM)

SEM (Scanning Electron Microscopy) is used for the observation
of specimens at very high magnifications. An important advantage of
SEM over optical microscopy is that the depth of field in SEM is
much higher; thus the SEM can focus on all sections of a
three-dimensional objecrt.
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A detalled Scanning Electron Microscopy analysis of the
submitted samples was performed in order to characterize the
morphology and surface structure of the corroded samples.

SEM photomicrographs of specimens at low and high magnifications
are shown in Figures 8 through 12. They illustrate various features
of the surface morphology as well as showing some of the areas where
EDS analysis was conducted.

Energy-Dispersive X-Ray Spectroscopy (EDS)

EDS is a method of x-ray analysis which discriminates among the
energy levels of the characteristic x-ray produced during electron
beam irradiation of a sample. Limitations of EDS analysis include
the inability to analyze light elements (e.g. C, N, 0), and that it
is at best a semiquantitative method.

EDS microanalysis of the corrosion product on the external
surface of the submitted sample indicated that the sample contained
iron together with chlorine, calcium, magnesium and silicon. The
information on elemental analysis is presented in Exhibits A through
M.

DISCUSSION

Detailed visual, metallurgical and scanning electron microscopy
as well as EDS microanalysis revealed the following evidence:

1. Presence of corrosion and pitting on the sample surfaces. Cross
sections through portions of the drums showed evidence of severe
damage. Figures 5 through 7 show micrographs of submitted
samples. The external surfaces show extensive corrosion and
pitting, which indicates a high rate of attack.

2. Presence of a distinctly layered deposit on the outer surface.
The corrosion deposits did not appear to be homogeneous, but
rather consisted of a series of layers differing in appearance,
adherence, porosity and chemical makeup. The corrosion products
were shown to contain many volume defects (see SEM micrographs,
Figures 8 - 12). Open pores, closed pores, cracks and both
loose and tight deposits were all observed in the scale. Cross
section microscopy confirmed the presence of distinct layers and
EDS analysis confirmed the presence of chloride.
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Figures 5 through 7 show micrographs of the cross sections of
the submitted samples. <Cross sections through the samples
showed pitting corrosion with high rate of attack and some holes
which went all the way through.

Based on this evidence, the most likely explanation for the
failure of the submitted samples is that they underwent severe
pitting corrosion. The surface shows extensive pitting, which
indicates a high rate of attack. It should be noted that individual
pit depths have more significance than uniform corrosion rate.

Pitting is a type of localized corrosion of surfaces which is
confined to a small area and which takes the form of cavities. This
type of attack results from the formation of local electrolytic
cells due to differences iIn electrochemical potential at adjacent
areas of the surface. As a result the metallic constituents 1in the
pit become anodic to the surrounding material, and are corroded
away. Pitting corrosion is the type of corrosion which occurs when
a material comes into contact with a corrosive environment, usually
one containing chloride, and it is a phenomenon that can cause
extremely severe deterioration in metals. When the corrosion
product was removed, the surface beneath showed well-defined
localized corrosion in agreement with the mechanism proposed above.

It was reported that the samples had been exposed to ambient air
for a period of three months. Atmospheric corrosion rates are
determined by relative humidity and pollution. The corrosion rate
of these type of systems in even the heaviest-polluted air is
unlikely to exceed 5 mil/year (127 micrometer/year). However, the
degree of corrosion observed in the submitted samples was far more
severe than this. The corrosion rate exceeded 50 mil/year in
certain areas which is an indication that the corrosion process
started long before the exposure of samples to ambient air.

The failure of the samples submitted by Harding Lawson
Associates exhibits all of the characteristics of a pitting
corrosion failure. The presence of elements that are common in
water deposits (Ca, Si) indicate that the environment was also
aqueous. Exposure to an environment such as this would result in
corrosion via the mechanism described above, and would lead to
severe deterioration such as was observed in the submitted samples.
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Conclusion

This investigation revealed that there was evidence of extemnsive
localized corrosion on the surface of the submitted samples, and
that the deterioration of the submitted samples was most likely due
to pltting corrosion. Metallographic and SEM analysis confirmed the
severity of the pitting corrosion and the presence of holes and
corrosion products. EDS confirmed the presence of chlorine and
water deposits. In conclusion, the observed corrosion may lead to
severe deterioration and eventual failure of the drums.

Prepared By:
/‘7' i ’/ /

‘//-Lr PR / .‘—( 4 ’ A ,//‘*

Mehrooz Zamanzadeh, Ph.D.
Senior Corrosion Specialist

Reviewed And Approved By:

x&/wm 77 & G

Kenneth M. O'Connor, Manager
Mz/dla Metallurgical Division
Attachments
Distribution: 1 - Client
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Exhibit A

EGLG

ORTEC

ZAF MICROANALYSIS

Voz, 1
ID:D-2 LARGE SAMFLE SIDE 1

WEIGHT
FERCENT

ATOMI

CL 172,58 18.72
FE TS, 14 &S, 79
Qi O, 0D O, OO

[
1

O, 00 O L 00

ACCELERATING VOLTAGE:

SFECIMEN TILT X-AXIG: 0.0

Y—AXIR: 0.6
INCIDENCE ANGLE : 20,00
TAREGFF ANGLE r 40,00
SAMFLE DENSITY : Z.924

it

Axkww WA RN NG oRkRE
AELRORFTION CORRECTION FOR
THE FOLILOWING ELEMENTES IG
ESE THAM O, 7!

S1 EA = 0,.&971
MG HA = 0,441
Al EA = O,50845

MIMNIMIZE
FOR THESE X-R&Y
7O 11.0 KV

11,0 K

= T e
< g

JAN-87

REFORT

C IMTEMSITY

FERCENT

O CORRECTIONS
LOWER VOLTAGE

¥x3 SPATIAL RESOLUTION OF ANALYSIS

LS B 3 1.02 70 2.

05

MICRONZ

)

(CFGH

1091,42
1029, 98
=17.20
SE0G. 48
0. 44
me

-7
e alud

XN
k¥



Exhibit B~

EG&G QRTEC
ZAF MICROANALYSIS REFORT

VOZ. 12 Z7-JaN-8B7 0G:O0

ID:D-2 LAREE SAMFLE -~ — = S s

m

ELEMENT WETGHT ATOMIC INTENZSITY
FERCENT FERCEMT (CF&53
CL KA 20003 27.81 771,19
FE KA 75. 05 b5 14 451,23
81 EA 0,00 0.00 -%.1%
Ca kAR 4.%2 &H.04 142,05
Mz EA Q.00 0. 00 -57.54
ALEA 0,00 G. 00 —-41.24
ACCELERATING VOLTAGE: 11.0 KV
SFECIMEN TILT X-4XIo: G. 0 DEGREES
Y—-AYIZ: G. 0 DEGREES
INCIDENCE AMGLE : FO. 00 DE-TEE-
TAREEDFF ANGLE :  40.00 DEGRE
SAMFLE DENSITY : .91 B/CE

Ak WA RN I NG kX
AESORFTION CORRECTION FOR
THE FOLLOWING ELEMENTS IS

LESE THAN 0.7

=
b
|

0.4577
0. 5940

D
nr
I

TO MINIMIZE ABSORFTION CORRECTIONS
FOR THESE X-RaY LINES LOWER VOLTAGE
TO 11,0 RV

X¥%x SFATIAL RESOLUTION OF AMALYSIE XXX
LS 33 1.0 TO 2,07 MICRONS XX ¥



: Exhibit C

EGEE ORTEC

ZIAF MICROANALYSZIS REFORT

VO2. 12 27-JAN-87 00:28

.Ar/:
3 ID:D-2 LARGE SAMFLE SIDE 2 — ouw/Sr7o/¢

ELEMENT WEIGHT ATOMIC INTENSITY
PERCENT FERCENT (CFSH

. R
CioEA 25. 35 32.T0 26FR.01
Ca kA 7.12 B.02 S&0.77
i 81 kA 2.14 I.47 241,469
: FE KA 62,22 0. 33 1115,59
b ME EA F.17 5. 88 184,57
: AL kA 0. 00 0. 00 -15i.40
: ACCELERATING YOLTAGE: 11.0 kY
, SFECIMEM TILT X—-AXIS: 0.0 DEGREES
{ Y-AXIG: 0.0 DEGREES
3 INCIDENCE ANGLE F 0 90.00 DEGREES
i TAEEQFF ARMGLE :  40.00 DEGREESR
3 SAMFLE DENSITY : 3.17 F/CC
i
AXkER WA RN T NG kxkxx
i AESORFTION CORRECTION FOR
3 THE FOLLOWING ELEMENTS IS
LESS THAN 0, 7!
i
H MG KA = 0,4540
” AL KA = 0.6164
L
TO MINIMIZE AESORFTION CORRECTIONS
FOR THESE X-RAY LINES LOWER VOLTAGE
TO 11,0 KV
¥xx SEATIAL RESOLUTION OF ANALYSIS *x%
% % 1.27 7O  2.55 MICRONS X¥ ¥




§ TO MINIMIZE ARSCRFT
FOR THESE X-RAY

TO 11.0 KV
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L
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Exhibit D

. EGLG QORTEC
ZAF MICROANALYSIS REFORT
VO2L 12  27-JAN-87  00: 28
K ID:D~2 LARGE SAMFLE SIDE 2
ELEMENT WEIGHT ATOMIC TNTENSTTY
. FERCENT  FERCENT (CFS)
CL KA 12.77 17,77 1391, 44
. Ca EA 15.54 4.78 1280.47
o SI kEA 10.58 14,735 1232, 57
FE kA 47, 48 29,47 BO4. 14
MG EA &.70 26.17 1i59.16
- AL KA 0,97 L3 7. 24
ACCELERATING VOLTAGE: 11,0 EV
. SFECIMEN TILT X-AXIS: 0,0 DEGREES
! Y-A¥1S: G.0O DEGREES
% INCIDENCE ANGLE i P0.00 DEGREES
TAEEDEF ANGLE : 40,00 DEGREES
: SAMFLE DENSITY : .42 G/CC
Xkx¥¥ W A RN I NG sxxx4
ABSORFTION CORRECTION FOR
THE FOLLOWING ELEMENMTS IS
LESS THAN ©.7!
MG HA = 0.%A87
AL KA = 0.6223

IGN CORRECTIONS
LOWER VOLTARE

TIDN OF ANALYSIS %xx
- 09 MICRONG XX
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Exhibit E

EGxG ORTEC
ZAF MICROANALYSIS REFORT
VO 27-dAM-R7  01: 29

2.12

ID:D-2 SMALL SIDE 1

ELEMENT WE TGHT ATOMIC INTENSITY
FERCENT FERCEMT (CFS)

CL KA & 351 7 bé 240,74
FE k& LH2.02 47.79 SB0. 80
HME KA 4.684 2].57 147,24
LA EA 10.7% 11.52 448,00
81 EA 10.41 18,94 5719
aL KA .47 S.54 154,97
8 EA 2,21 2.96 121.2°%
ACCELERATING UﬂLTAHE“ 11.6G KV
SFECIMEN TILT ¥-AXIS G. 0O DEGREES
Y—RYTIS: 0,0 DEGREES
INCIDENCE ANGLE r Q0,00 DEGREER
TAREEQFF ANGLE . 40.00 DEGREESD
SAMFLE DENSITY H 3.31 G/CC

¥Ax¥¥: W A& R NI N G XRXkx
ABSORFTION CORRECTION FOR
THE FOLLOWING ELEMENTS I2
LESS THAN O, 7!

= 0,5019

ME
A 0. 4&£154

D1>
|

k.
b

l_!..

"TO MINIMIZE AESORFTION CORRECTIONS
FOR THESE X-RAY LINES LOWER VOLTAGE
TO 11,0 KV

X¥¥ SFATIAL RESOLUTION OF ANALYSIS XXX
X% ¥ 1.15 70 2,30 MICRONZ Xk ¥
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Exhibit F

EGSE ORTELD
IAF MICROANALYSIS REFORT
VD212 Z7-JAN-8B7  01:2%

ID:D-2 SMALL SIDE 1
ELEMENT WETGHT ATOMID INTENSITY
FERCENT  FERCENT (CFS)
CL EA 4,20 4.84 215,67
FE KA 52.84 8. 44 464,64
s ME EA 4. 81 11,43 209.52
i Ca KA 17.5% 17. 84 LTI, 45
: SI K& 17,70 19.51 7SR, 04
. AL KA 4,48 a.77 19%. 89
: 8 KA 0. 4% 0.54 23,89
ACCELERATING VOLTAGE: 11.0 Ky
SFECIMEN TILT X-4XIS: 0.0 DESREES
(—AX TGS 0.0 DERBREES
INCIDEMCE ARNGLE : 90,00 DEBREES
TAEEQFF AMGLE i 40,00 DEGREES
SAMFLE DEMSITY : 3,09 B/C0
EEEEE WA RN I N G ¥kkxk
ARSORFTION CORRECTION FOR
THE FOLLOWING ELEMENTS IS
3 LESE THAN O, 7!
2
’ MG KA = 0,5297
AL K& = 0.630%

TO MIMNIMIZE ARSORFTION CORRECTIONS
FOR THESE ¥X-RAY LINES LOWER VOLTAGE
TO 11,0 RV

1% SFATIAL RESOLUTICN OF AMALYSIS ¥xx*
¥ XX 1.71 TQ  Z2.42 MICRONS XE¥




_ Exhibit G

EGEG ORTEC
ZAF MICROANALYSIS REFORT

et -

VO2, 12 Z7-JAN-87 01:50

ID:D-2 8MALL SIDE 2

ELEMENT WEIGHT ATOMIC INTENSITY
FERCENT FERCEMT (RS
CL EA 0,82 Q.84 26,10
FE K& 27.51 18,37 146,22
51 EA 1. 21 20,20 ox4.17
= 2 k4 0. 00 G. Q0 -Th.11
MG KA 11.07 146.98 206,65
AL KA .04 4,20 a5.17
. Ca kA 42.75 25,40 106273, 264
ACCELERATINMNG VOLTARE: 11.0 EV
. SFPECIMEN TILT X-AXIS: 0.0 DEGREER
; Y—AXIS: 0.0 DEGREES
NCIDENCE ANGLE : PO, GO DERGREER
TAEEDOFF ANGLE : 4G, 00 DEGREES
! SAMFLE DENSITY H 2.20 G/CC
i
. KX¥¥% W AR NI NG xk&x%
; ABSORFTION CORRECTION FOR
THE FOLLOWING ELEMENTS IS
LESH THaAK 0.7!

MG KA = 0,604
AL KA = 0,67172

TO MINIMIZE ARSORFTION CORRECTIONS
FOR THESE X-RAY LINES LOWER VYOLTAGE
TO 11.0 KV

¥xx SFATIAL RESQLUTION OF ANALYSIS %xx
X ¥k 1.84 TO .67 MICRONS XX ¥



— Exhibit H

EGLE ORTEC

VOo2.12  27-JAN-87

w4l

ID:D-2 SMALL SIDE o2
ELEMENT WEIGHT ATOMIC INTERNSITY
FERCENT FERCENT (CFE)
) CL k4 1.:5 e 7 5:.5”
FE kA& 0.2 19.77 21,34
81 KA ::.55 0. 41 111 - 42
T S KA 0. 00 0. 00 . e
MR EA 11.460 17.068 24G. 47
AL K4 Se 71 7. 08 217.
: Ca K¥a 26,75 23.90 s, 02
ACCELERATING VDLTAGE: 11,6 KV
. SFECIMEN TILT X—-AXIGQ: O. 0 DEGREES
Y-AXIS: Q.G DEGREES
INCIDENCE aNGLE H GO, 00 DEGREES
TAKEDFF ANGBLE 8 40,00 DEGRREES
SAMFLE DENSITY H 2.44 B/CC
N XERXH

N ¥EXE¥Y W A RN I 5 A
: ;an TIPN Cﬂ RECTION FOR
E

LESS THAMN . 7!

ME FA = 00,6154
EA

I
i~
~
o~
i

TO MINIMIZE AESORFTION CORRECTIONS
FOR THESE X-RAY LINES LOWER VOLTAGE
] T 11.0 kY

¥x¥x SFATIAL RESOLUTION OF ANALYSIS X¥x
XXX 1.66 TQO  Z.21 MICROMNS XX ¥

ZAF MICROANALYEIS REFORT



_ Exhibit 1
ERLGE OQRTEC
ZAF MICROANALYSIS REFDRT
VOZ2.12  26-JAaN-88 00:01
IG:D-& SIDE"‘K
) ELEMENT WEIGHT ATOMIC INTERNSITY
§ FERCENT FERCEMT (TR
FE EA Q4.20 QD _0O7F 1013, 78
: a1 KA 0. 00 0.0 o o
i CA EA S50 7
) CL KA 0. 20 6.7
i ACCELERATING VOLTAGE: 12.0 BV
SFECIMEN TILT X-AXIS: 0.0 DEGREES
Y-@¥1G: 0.0
INCIDENCE ANGLE H sy, OO o
AFKEDFF ANGLE : 40,00 DEGREES
SAMFLE DENSITY : &AL 546 BICO

ARAERE B OO B M I NG O KKERkX
ABSORFTION CORRECTION FOR
THE FOLLOWING ELEMERNTS IS

LESS THAN G, 7!

51 K& = 0.6284

7E QB SORFTION CORRECTIONS
X-RAY LINES LOWER VOLTAGE

¥rx SFATIAL RESOLUTIDN OF ANALYS®IS %¥x
2 TC\ 1.42 MICRONE LR 4




Exhibit J

EGLG

DRTEC

ZAF MICROANSLYEIS REFORT
VOZL 12 24-JARN-88  00:01

ELEFMENT M?IFHT ATOMIC INTENSITY
FERCENT FERCEMT (CFRZ)

FE KA 20.78 ?7.783 118325
851 kKA Q.00 0. 00 —&4. 4]
(MY e 0. 00 0.00 —-&. 31
CL FA G 02 G, 02 0.EB1

ACCELERATING VDL TAGE: 12,0 RV
SFECIMEN TILT X-AXIS: 0.0 DEGREES
Y-AAIS: 0.0 DEGREEER
INCIDEMCE ANGLE : F0.00 DEGREER
TAKEDFF ANGLE 2 20.00 DEGREESR
SAMPLE DENSITY 5 7.86 B/CC

RANKE W & R

-
=
1)
3t
E3
6
e
93

N1
ARSORPTION CORRECTION FOR

sHE FDLLDNIHG ELEMENTS IS
LESES THAN O, 7!

S TO MINIMIZE AES
FOR THESE X-RAaY
TD .L 1 a (.) l"-.“v’

ION CORRECTIONS
MES LOWER VOLTAGE

Yy SFATIAL RESOLUTION OF ANALYRIS %x¥
LS P C.bd 700 1.13 MICRONS K ¥ ¥



Exhibit K

EGsG ORTEC
ZAF PMICROANAL YSIS
V02,12 24-JAN-87

-
]

=
31
-
12
im
I3

)—&

ELEMENT WETGHT ATOMIC INTENSITY

(CFS)

71.94 £1.94 1197.47
28,04 8. 04 2155018

ACCELERATING VOLTARE: 12.0 EV
SFECIMEN TILT ¥-AXIS: 0.0 DESREES
Y-AXIES: 0.0 DEGRE
INCIDENCE ANGLE 2 FG. 00 DEGRE
TAEEQFF ANGSLE : 4G. 00D DERRE
SAMPLE DERNSIT : ZehHB G/LC

KXk SPAT

i
[ ]

AL RESOLUTION OF ANALYSRIS #%%
A2 TO  2.31 MICROMS B ¢

m
T
w0

g

m

s~

P
=

b
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Exhibit L

IAF MICROANALYSIS
VOZ. 12 26-JAN-87

I

1

b—4&

¥}
-
b
m
i3

ELEMENT WEIGHT ATOMIC

FERCENT FERCENT (CF3)
FE KA F2.E4 B8R2.47% 2155, 84
DL HA T A2 11,49 79,44
851 KA 0.0G4 0. 08 4.05
ACCELERATING VDLTARE: 120 kW
SFECIMEN T;LT X—AX TG 0.0 DEGRREES
Y—AXIg: G.0 DEGREES
INCIDENCE AMNGLE . 20,00 DERREES
TAKEQFF ANGLE 2 40, 00 DEGREES
SAMFLE DEMSITY z a.01 G/CC

XEkKXKE WA RN I NG kkixx
ABSORFTION CORRECTION FOR
THE FOLLOWING ELEMENTS IS8
LESE THAN 0.7

I kA = Q. &3E0

5]

TO MINIMIZE ARSORFTION CORRECTIONS
FOR THESE X-RAY LINES LOWER VOLTARGE
TO 11,0 kY

x% SFATIAL RESOLUTION OF ANALYSIS xix
£ 8 2 0.287 TO  1.50 FMICRONS LR S 4

INTENSITY



Exhibit M

ZaF MICK
UnR,.1E
IDsD—-& QIDE Z
ELEMENT WETGHT ATOMIC INTEMBITY
FERCENT FERCERNT (DES
FE kA& 75.92 &8 19175, 85
CLoEA 24.08 o 27RI. 84
81 EA GO0 OO —-15.08
ACCELERATING VOLTARE 12,0 BV
SFECIMEN TILT X-AY I\_—}; G.0 DERREES
Y—RXI8: 0.0 DESREESR
IHCIDET\JPE aMELE F0. 00 DEGREES

TAEEOFF ANGLE
SAMFLE DENSITY

Iy
-~
m
) 1T
) n
m
m
[z ]

FEXEX W AR N I NG ¥xkx%x
ARSORFTION CORRECTION FOR
THE FOLLOWING ELEMEMTS I8
LESS THAN G, 7!

851 KA = O,.&700

TO MINIMIZE AESD

R
FOR THESE X-—- Fﬁy L
TO 12,0 EV

FT IOJ CORRECTIONS
IPES LOWER VOLTAGE

¥x¥ SFATIAL RESOLUTION OF AMALYSIO #¥y
LS | 1.21 TG 2.27 MICRONSA XE¥



The as-received sample identified as "D-2, Large
Note the precence of corrosion product, pores, and

cavities on the outer surface.

igure 1
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Sample
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The cross section of the as-received sample "D-2,

Figure 2
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Sample
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Figure 3

Small Sample”

.'D—z,
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The as-recelved sample and cross section of the submitted

Figure 4:

"D"'6".

sample identified as

Project #825-82409, Laboratory #894028



Figure 5:

Sample”
pitting.

at

Cross section micrographs of the sample "D-2, Large
50X showing the extent of damage; note the evidence of

Project #825-82409, Laboratory #894028
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Figure 6: Cross section micrographs of the sample "D-2, Small
Sample” in the unetched condition at 50X and 100X showing the extent
of corrosion and the corrosion product; note the evidence of pitting
and at one point, a hole going completely through the sample.

Project #825-82409, Laboratory #294028



Figure 7: Cross section micrographs of the submitted sample "D-6"
in the unetched condition at 50X showing the extent of corrosion and
pitting. Note the high degree of attack.

Project #825-82409, Laboratory #894028
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Figure
sample
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8: SEM photomicrograph of an area on the corroded surface of
"D-2, Small” showing the surface morphology characteristics
corrosion product.

Project #825-82409, Laboratory #894028
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Figure 9: SEM photomicrographs of two areas on the opposite side of
sample "D-2, Small” showing the surface morphology characteristics
of the corrosion product.

Project #825-82409, Laboratory #894028
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Figure 10: SEM photomicrographs of two areas (one on each side) of
the corroded surface of sample "D-2, Large"” showing the surface
morphology characteristics of the corrosion product.

Project #825-82409, Laboratory #894028
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Figure 11: SEM photomicrographs of two areas (on the same side) of
the corroded suriace of sample "D"-6" showing the surface morphology
characteristics of the corrosion product.

Project #825-82409, Laboratory #894028
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Figure 12:
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SEM photomicrographs of two areas on the opposite side
"D-6" showing the surface morphology characteristics of
on product.

-82409, Laboratory #894028
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Laboratory
- Report

LABORATORIES, INC.

]
I
Ih
il

" cLEnT. HARDING-LAWSON 108 No. __3238.001.517
DESCRIPTION Gibson Site
DATE COLLECTED 4-22-88 DATE RECD.___4-25-88 DATE ANALYZED

_ Sample # | MERCURY MERCURY,

FILTERED

B R e B R O I -L.j

D o R e e S LS @

- il

e it SR e L AIRAL AT D g i s L i s e i s R e . . i
Methodology: Federal Register — 40 CFR, Part 136, October 26, 1984 Units: mq { (ppm) uniess otherwise noted

Comments:

A
Authcrized: )P‘iw
OBG Laboratories, Inc.

Box 4942 / 1304 Buckley Rd. / Syracuse. NY / 13221/ (315) 457-1494 Date: June_1, 1933
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Client:
RFW Sample No:
Client Sample
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WESTON, INC
Hardening

Id

Lawscn
3804-201-001 thru 004, 008
ntification: B
filt

O o

NARRATIVE

SNCA (T
4 .
Aok

Samples [T B
AN D.oez AN Le:
: M A
= k3 11-38.
times w
R AL YA ~
VA £ R VICE Shw] d.f_ Wy

wnd cont
wlthln chy

withi

hru

HWA-
MU],

n control
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Lﬂ’« A-1,

w2

e
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WESTON ANALYTICS

PEST/PCB ANALYTICAL DATA PACKAGE FOR

HARDING LAWSON

DATE RECEIVED: 04/26/88 RFW LOT # :8804-201
CLIENT ID RFW #  MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MWXXX1 (tove- iy 001 W 480 04/22/88  04/27/88  05/27/88
MWXXX2( trm it 002 W 480 04/22/88  04/27/88  05/27/88
MWXXX2 002 MS W 480 04/22/88  04/27/88  05/27/88
MHXXX2 § 002 MSD W 480 04/22/88  04/27/88  05/27/88
MWXXX3! ove-hz 003 W 480 04/22/88  04/27/88  05/27/88
MHXXX4 (trow- 25 004 W 480 04/22/88  04/27/88  05/27/88
LAB QC:

PBLK MB1 W 88E480 NA 04/27/88  05/27/88
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- Lab Name:

Lab Code: WE

Matri (s0oi

®

3lor Befores

i mlor After

wommentss

WESTON

U.S. EFA

1

INORGANIC ANALYSIS

CLF

DATA SHEET

Myt

-2

EFA SAMFLE NQ.

MWXXX1

= LIOMVILLE Comtract: ML # | .
STON Cace No.: HARD SA2 No., SOGE Na.: CLLF201
/water): WATER Lah Sample ID: 2804 -2ot\-col

N uLY) LDate Rzcmived: 04/24/88
Ty
{4 o welight)s UG/L

13 3 § t t t 1
H ) ) ] ] ]
1 CAS No. iAnalvite IConcentration! o) 0 H
H ! H vt L
1 b LY ' r Ll
174 A0 1A L o
1 7440-TR-2  1a; I ; :
; I IR ft P
! 7 iR I ; !
: -2 G o : H
: 2 i Vo ! ;
:74ﬂﬁ~”7 == 1Chyr I ; H
17 440--48-4 }Cabalt H Vo ; :
17440-50~-2 {Copper b R ; :
17439-89-4 1 Iron ; Vo : H
1 7479-92~1 | _mad ; I : H
1 7AZS-25-4 IMaganesium! P : H
VT4 -4~ Manganece | T ) )
1 7ATS-97 - Mercury H 0,10 U, Y
!Z44U*U2'm_§NiCkﬁl : P : )
F 7440-09-7 !Fntsssl m i . : ;
1 7782-45-2 1Gelenium | L : '
1 7440-22-4 191 1ver H I ; H
VFRA0-2T -5 1 Qadium ; Yo ; H
1 7440200 2llium N : !
;o = diy | Vo ; '

! i i P

Tovanide H . ; H

1 i ¥ t 1 ]

' $ ,_l '—.—.‘

Clarity Hefore: Tevtura:
Clarity Sftear: Artifacts:
FORM 1 — IN T/87
Fey . & Smendrent One



U.s. EPA - CLF
EFA SAMFLE NO.

S
1
INORGANIC AMNALYSIS DATA SHEET H ;
H MWXXXZ2 i
- Lab Name: WESTON - LIQNVILLE Contract: T MW AT H
Lab Code: WEETON Case No.: HARD SAS No.: EDG No.: CLRP2O1
Matrix (z=oil/water): WATER Lab Sample ID: 8804 ~2ot-022.
Level (low/med): LOW Date Rzceived: 047724788
YoBoiidsz: SO
Concentration Units {ugsL ar mgskyg dry weighti:s UGSAL
~ ; : ; - : H
tCAS Na. ¢oAnalvite (Concentraticn ! Q IR
) ¥ B ! 1
H L£—0 itAntimony ) I : H
1 7840~-TR2-2 JArsenic H P : H
1 Z748G-E% -7 I Barium . ! :
17440-41-7 1Heprwllium! ] ; :
1 7440~47-2 'Cacdmium b N
1 7480~-70-2 iCalciwgn ; N } ;
1 7A440-47 -7 IChromivm | I : H
1 7440-48-4 ' Cohalt : . J H
17440-30-B | Coppoy ' I : H
1 7439-29~-45 1 1ron H R ! :
174759-92-1 iLead H Vo ; H
1 7439-95-4 Magnesium! I : :
1 7432-26~-5 1Manganeocee ! . ; '
17439974 iMercury : O 10 Uy i EV
1 744G-02~-C INickel H T } ;
1 7848C—-0%9-7 (Fatassium! Vo ! H
1 7782-49-2 1Seleniumn ! N ; H
1 744022 181 1vayr ! I ; :
VZ7440-2%-5 1 Sadium : I : ;
F 7A40-28-0 1 Thallium ! Vo : H
A 2 i¥ansdium I ; :
VG- AS S LT e ; I ' :
] Cyan-ds 1 b : :

.olor Beforas Clarity EBEefore: Tevtwra:

T

“olor After: Clarity Attor: Artifacts

Comments:

FORM I - IN 7/87
Revs, IFR Anemdnent Mo



U.s.

EFA

CLF
EFA

4

SEAMFLE NO.

Lomments s

. IFR amnendmen+

INDRGANIC ANALYSIS DATA SHEET :
H MWXXXZ
- Lab Name: WESTON - LIONVILLE Contracts P Moo A
Lab Code: WESTON Case Na.: HAR SAS No.,: ZDE No.: CLF20L
-2
Matrix (soil/water): WATER Lab Sample ID: 8804 -2o(-°03
Level (law/med): Lo Date Received: 04/24/88
% Seolids: .G
.- Concentration Units {fug/’/L or mg/kn dey weight:s G701
1 1 3 1 1 L3 1
1 1 ¥ 13 ¥ 1 1
1 DA No., i Analyite Concentration!C! B} Mo
3 ; : H I v
P7ADR DB U m ey e . ; !
{7440-76-0 tAntimony | . L
- 17440-78~-2 1Qrsenic : o ! H
1 7340-39-T 1Earium ! I ; .
1 7A440G-41-7 1Bervllium: I ; :
1 7440-47-2 Cadmiun Vo o H
784G-70-2 t0alcium H T ; :
17440-47-% IChromium | v P
1748440-48-4 Cobalt ! N : !
r 17440-30~-8 Canpar H T ; :
; 1 7479-89~45 I Iron i I b i
17439-92—-1 !{lLead ; I : H
- 1 78439-95-4 iMagnesium! i ' H
% 1 7439-256-3 1Manganoss | A ; :
; 17459 -97 -4 iMercury ; 0,10 1 POV
17440020 'Nickel ; v ; i
1 7430-09-7 Fotassium! I H :
1 7782-49-2 1Selenium | I ; ;
1 78440-22-4 1Silver ; I ; ;
: 7440-27~-5 1Sodium : Vo : H
: V7A40-28-0 b I ; ;
; : o Lo P
. . : . N : :
[} 1 . - —ml ] ] ]
1 B : 1] 1 ¥ !
] i ] T 3 1 [}
v ! B 0 LI
Jlor Before: Clarity EBEefore: Tasture:
Tolor After: Clarity After: Artifacts:

7/87
One



r~.~*-5
—

U.s. EFA - CLP
EFA SAMFLE NO.

= 1
INORGANIC ANALYSIS DATA SHEET : :
i MWXXX4 H
— Lab Name: WESTON - LIONVILLE Contract: IMWHFA-2 |
Lab Code: WESTON Case No.: HARD SAS No.: SDGE No.: CLFZ201
T Matrix (soil/water): WATER Lab Sample ID: 8804 -201- 004
Level (low/med): LOW Date Received: 04/24/88
“ Solids: 0.0
. Concentration Units (ug/L cor mg/kg dry weight): LUG/L
1CAS No. i Analyte (ConcantrationiC! Q iMoo
17479-90-58 'Aluminum ! Ly Ly
1 78440-325-0 1Antimony ! ;
= 1 7440-28-2 Arsenic | !
1 7440-79-% Rarium ; H
17440-41-7 1HBeryllium! H
1 7440-47~-% 1Cadmium H H
17440-70-2 1Calcium H |
17440-47-% {Chromium ! !
17440-48-4 Cabalt ;
7 1 7440-530-8 Copper H
| 17439-89-6 {1ron :
17439-92~1 ilLead :
7 17439-95%-4 iMagnesium!
! 174729-96-5 IMangancse!
1 7439-97-6 1Mercury | .10 U (Y

womments:

2lor Refore:

"aolor After:

1 78440-02-0

‘Nickel

17440-09-7

iFotassium

17782-49-2

1Selenium

17440-22-4 .

18ilver

1 78440-23-5

1Sodium

1 7440-28~-0

1 Thallium

1 74340-62-2

iVanadium

1 78340-5&—4

1 - —
V2inc

iCvanide

1
)
L]
]

Clarity Eefaore:

Clarity After:

FORM I -

IN

Rewv.

|

Texture:

Artifacts:

7/87

IFR fAmendment DOne



s~ 6

EFPA SAMPLE NO.

U.s8. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET i ;
’ P MWXXX6E i

Lab Name: WESTON - LIONVILLE Contract: P MUH | Filfeed!
Lab Code: WESTON Case No.: HARD SAE No.: SDE No.: CLF201
Matrix (socil/water): WATER Lab Sample ID: 8804 —20 (—026
Level (low/med): LOW Date Received: 04/2&/238
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

iCAS No. i Analyte Concentration|C! Q iMoo
17429-90-5 !Aluminum ! ¢ i
1 7440-36—-0 {Antimony | I H H
17440-28-2 {Arsenic : I ; H
17440-79-3 [Rarium H N ; ;
17440-41~7 1EBervllium! . i H
17440-47%-92 Cadmium ! P | :
1 7440-70-2 1Calcium H H ; H
17440-47-F iChromium | . i !
17440-48-4 iCobalt H i i !
17440-50-8 Copper H I ; ;
17439-89-6 {1ron : i ! H
1 74759-92-1 iLead ; I : H
1 7439-95-4 Magqnesium! i } H
1 7439-96-5 IManganese! Vo : H
1743%9~-97~-6 Mercury H 0O.10 1Us 1 CV
17440-02-0 Nickel i . ! ;
17440-0%9-7 (Fotassium! I : H
1 7782—-49-2 1Selenium | P 1 :
17440-22-4 (Silver i I : H
17440-23%—-3 1Sodium H N i :
1 7440-28~-0 (Thallium ! v : !
1 7880-462-2 (Vanadium | . : !
» V7840 -A&-4H 1 Zing ' I ) :
H iCyanide H . : :
- Dlor Refore: Clarity Refore: Texture:
“olor After: Clarity aAfter: Artifacts:
Comments:
FORM I - IN 7/87

Fev. IFBE Amendment Dne
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U.S. EFA - CLP
EFA SAMPLE NO.

= 1
! INORGANIC ANALYSIS DATA SHEET : H
; MWXXX7 '

~ Lab Name: WESTON - LIONVILLE Contract: F MWK A U
Lab Code: WESTON Case No.: HARD SAS No.: SDG No.: CLFZ01

" Matrix (soil/water): WATER Lab Sample ID: 8804 -~aol-o0)
Level (low/med): LOoW Date Received: 04/246/88
% Solids: Q0.0

Concentration Units (ug/L ar ma/kg dry weight): UG/L

iCAS No. i Analyte Concentration!C! a iMoo
17429-90-5 'Aluminum ! Ly I
1 7840-36—-0 1Antimony ! . : H
17440-38-2 lArsenic H P : H
17440-29-% Rarium H N ; :
1 78440-41--7 ‘Reryllium! H ! }
1 7440-47-92 Cadmium H N : :
1 78440-70~2 iCalcium | I ; ;
17440-47-% Chromium ! 7 ; H
17440-48-4 iCobalt : T : )
17840-50-8  !Copper H I } H
17439-89~-6 1 Iron H I ; :
17439-92—-1 !lLead : V) H '
. 17439-95-4 iMagnesium! . : H
174329-946-5 I Manganese ! I : :
17479-97-6 Mercury H Q.10 Ut OV
1 78490-02-0 INickel : N i |
1 7840-09-7 Potassium! . ; '
17782-49-2 1Selenium | P : ;
1 7440-22-4 1Silver : N ; H
1 7440-27-5 | Sodium H HE ; i
17440-28-0 !Thallium ! i ! i
1 7440-462-2 1Vanadium | HE : H
- 1 78440~-46-45 1 Zinc ' Vo : H
' i 1 Cyanide H I ; H
- 2lor Eefore: Clarity RBefoare: Texture:
Tolor After: Clarity After: Artifacts:
LOmMments:
FORM I - 1IN 7/87

FRev. IFE Amendment One



. ‘olor Before:

Tolar After:

‘womments:

U.s. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

HARD

Contract:

SAS No.:

Lab Sample ID: 8804-20 i-©0'

Date Received:

EPA SAMFLE NO.

[

H MWXXX8
Mo A-a Fé(t

SDG No.: CLF201

04/26/28

Concentration Units (ug/L or mg/kg dry weight): UG/ L

ConcentrationiC

1]
H

N

_3.-

¢
1
1
)
1]
t
1
!
t
]
I}
H

-~ Lab Name: WESTON - LIONVILLE
Lab Code: WESTON Case No.:
T Matrix (soil/water): WATER
Level (low/med): LOW
% Solids: Q.C
i CAS No. i Analyte |
1742990 =5 Nl usminum !
1 78440-76-C tAntimony |
# 1 78440~-38-2 iArsenic !
‘ 17440-79-Z% {Rarium :
1 7440~-41-7 Rearvilium!
. 1 7440-47-9 Cadmium !
1 7840~70-2 iCalcium ]
1 78480C-47 -2 I Chromium !
17440-48~4 Cobalt :
= 1 7440-30-8 Copper :
17439-89-46 | Iron :
17439-92-1 il.ead H
P 174379-95~-4 Magnesium!

1 784%59-946—5

1 7839-97-4

iManganese !

iMercury

.10

U

]
<

17440-02~0

iNickel

1 7440-09-7

iFotassium

1 7782-49-2

iSelenium

1 7440-22-4

1 78440-23%-5

tSodium

1 7440-28-0

i Thallium

1 78440-62-2

rVanadium

V7880464

Zinc

1
)
H
]
1
1
]
iSilver H
1
1
!
1
1}
]
1}
]
!
1
)

P Z
iCvanide
]

1
¥
13
¥
1
¥
)
)
1
¥
]
1
]
'
t
1
¥
1
t
t
t
¥
1
]
]
t
]
¥
1
¥
v
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]
H
]
1
]
1

]
1]
t
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]
1
1
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1
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]
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t
1
]
+
1
1
i
1
!
1
t
]
t
13
]
¥
1
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t
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1
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U.S. EPA - CLP .
EFA SAMFLE NDT
o~ 1
INODRGANIC ANALYSIS DATA SHEET H :
H MWXXX? :
Lab Name: WESTON - LIONVILLE Contract: ' MwiA-3 Fd
Lab Code: WESTON Case No.: HARD SAS No.: SDG No.: CLFZ201
7 Matrix (soil/water): WATER Lab Sample ID: 8804 -2o1-009
Level (low/med): LOW Date Received: 04/24/88
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
1 CAS Na. i Analyte (Concentration!C! Q Mo
{FA22-90-5 !'Aluminum ! L i
1 78440-36-0 1Antimony | i ; H
. 17440-38-2 Arsenic ! T : H
5 1 7440-79-T 1Rarium ! P i H
17440-41~-7 !'Rervllium! . : H
17440-47-9 1Cadmium : b i ;
1 7440-70~-2 Calcium : R : H
1 7440-47-% iChramium ! N } H
17440-48-4 Cobhalt H . } H
- 1 78440-50-8 iCopper ' HE ! :
; 1 7479-89-6 ' Iron } P ; ;
1 7479-92~-1 iLead ! I ! H
17479-95-4 iMagnesium! I } H
17479-96-5 IManganeseo ! . ; H
1 7479-97-6 iMercury H 0,10 U3 i CV
17440-02-0 Nickel H Vo : ;
r 1 7440-0%9-7 iPotassium! . : :
; 1 7782-49-2 iSelenium ! o ; !
17840-22-4 1Silver ' Vo : !
- 1 7440-27%-5 'Sodium h N ) H
i 1 7440-28-0 {Thallium ! P o
: 1 78440-62-2 ‘Vanadium ! b : i
174400446 VZinc : S : }
; iCyanide i N ; H
olor Before: Clarity Befare: Texture:
Color After: Clarity After: Artifacts:
cLomments:
FORM I - IN 7/87

Rev. IFE Amendment One
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THE INORGANICS SUMMARY REPORT FOR 85/16/55 !

RFW
SAMPLE #

TEST

8804-281-881 MHRTO
£8B4-281-882 MHSTO
8804~221-39% MHRTOR

MAT
RIX bt

KAT Mist
WAT Mu#a
WAT Mu#nt

2804-291-002 MHGTOS WAT Musa:

8604-281-803 MHATO

" B864-281-984 MKATO

8894-281-g06 MHESO
8804-281-007 MHESO
38084-261-607 MHESOR
8804~261-967 MHGS0S
8804-281-008 MHAS0
8804-281-669 MHESO
88CASLA-CCBI MHETO
BBCASEA-CLB2 MHETO
9BCOS4A-CCBA MHATO
BBCASEA-CCBS MHGTO
88CAS6A-CCBS MHATO
8BCAS6A-CLBT MHETO
8BCO56A-CLBE MHATO
B8CA56A-CLBY MHETO
BECASL6A-CCVL MHBLCS
BBCASAA-CCYZ MHELES
8BCAS6A-COV4 MHELLS
58CB3LA-CCYT MHELCS
BECOSHA-CIVE MHALLS
9BC3SEA-CCVT MHELL

22CeSRA-CIVE

SB08S6A-CCY9 M s
Z8LBSEA-ICE]L HRATY &5
2aC3568~1091 MRELDT wr
28095EA-L01 waT
390A36A-LCT  MHELES WAT
MHELLS

WAT MW#A-Z

HAT Mige-Z

WAT Ma#! FILTERED
WAT MiBa-1 FILTERE
AAT Mus-1 FILTERE
WAT Mu#a-1 FILTERE
WAT MHA-2 FILTERED
WAT Md4e-3 FILTERE
WAT

WAT

WAT

RAT

WAT

WAT

WAT

WAT

WAT

WAT

WAT

WAT

WAT

CLIENT SAMPLE
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Harding Lawson Associates

Weston Analytical Laboratory Reports

July 29, 1988



WESTON ANALYTICS
PEST/PCB ANALYTICAL DATA PACKAGE FOR
HARDING-LAWSON

DATE RECEIVED: 07/30/88 RFW LOT # :8807-152
CLIENT ID RFW # MTX  PREP # COLLECTION EXTR/PREP ANALYSIS
A-2 001 W  88E866 07/29/88 08/02/88 08/22/88
MW-A-1 002 W  88E866 07/29/88 08/02/88 08/22/88
MW-A-3 003 W  88EB66 07/29/88 08/02/88 08/22/88
MW 1 004 W  88EB66 07/29/88 08/02/88 08/22/88
MW 2 005 W  8B8E866 07/29/88  '08/02/88 08/22/88
MW 3 006 W  88EB66 07/29/88 08/02/88 08/22/88
MW 4 007 W  88E866 07/29/88 08/02/88 08/22/88
MW 4 007 MS W  88E866 07/29/88 08/02/88

MW 5 008 W 88E866 07/29/88 08/02/88 08/22/88
MW 6 009 W  88E866 07/29/88 08/02/88 08/22/88
MW 6 009 REP W  88E866 07/29/88 08/02/88 08/22/88
MW 7 010 W  88EB66 07/29/88 08/02/88 08/22/88

LAB QC

PBLK MBI W 88E866 N/A 08/02/88 08/21/88
PBLK MB1 BS W  88E8B66 N/A 08/02/88 08/21/88
PBLK MB1 W  88E866 N/A 08/02/88 08/21/88
PBLK MB1 BS W 88E866 N/A 08/02/88 08/21/88
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WESTON ANALYTICS
Pesticide/PCBs by GC, Special List

54

: 08/26/88 13

Report Date

RFW Batch Number

1

.
.

Page

3848-01-01-0000

Work Order

HARDING-LAWSON

Client

8807-152

MW-A-3 MW 1 MW 2 MW 3

MW-A-1

A-2

Cust ID

Sample

006

WATER
1.00

UG/L

005

WATER
1.00

uG/L

004

WATER
1.00

UG/L

003

WATER
1.00

uG/L

002

WATER
1.00

uG/L

001

WATER
1.00

UG/L

RFW#:
Matrix:
D.F.:

Information

i-n-butylchlorendate

Surrogate

0.15
0.21
0.050 U

0.010 J

0.050 U

]
U
U
u
U

0.071
0.071
0.071
0.071
0.071

0.070

0.050 U

0.050 U

0.050 U

€.050 U

0.050 U

Alpha-BHC
Beta-BHC

0.050 U

0.050 U

0.050 U

0.050 U

Delta-BHC

0.050 U 0.050 U

0.050 U

0.050 U

0.050 U

0.050 U 0.050 U

0.050 U

0.050 U

0.050 U

gamma-BHC (Lindane)
Hexachlorobenzene

PBLK

MW MW 5 MW 6 MW 6 MW 7

.
.

Cust 1D

WATER
1.00
UG/L

88E866-MB1

010

WATER
1.00

uG/L

009 REP
WATER
1.00
UG/L

009

WATER
1.00

UG/L

008

WATER
1.00

UG/L

007

WATER
1.00

UG/L

RFW#:

Matrix
D.F.
Units

Sample
Information

90 9 % 90

%

96

Di-n-butylchlorendate

.
.

Surrogate
Alpha-BHC

0.32
0.50
0.062 U

0.10
0.080 J

0.10 U
1.2

0.10 U
1.2

0.10 U

0.020 J
5
5

Eeta-BHC
Delta-BHC

0.10 U

0.0

0.10 U
0.10 U
0.10 U

gamma-BHC (Lindane)
Hexachlorobenzene

Not requested.

Not Applicable.

Present in blank. NR
NA=

B
I= Interference.

imi

Diluted out.

Present below detection ]
D

Not spiked.

NS=

Analyzed, not detected. J

%= Percent recovery.

U:
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: 08/26/88 13

Report Date

WESTON ANALYTICS
Pesticide/PCBs by GC, Special List

2

.
.

Page

Work Order: 3848-01-01-0000

HARDING-LAWSON

.
-

Client

8807-152

-
.

RFW Batch Number

MW 4

PBLK BS

Cust ID

[}
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:w -\
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i-n-butylchlorendate

.
.

Surrogate

f] b3 2 24 -4

Alpha-BHC
Beta-BHC
Delta-BHC

BHC (Lindane)

Hexachlorobenzene

gamma-

blank. NR=

NA

.

mn

= Present
I= Interference.

Timit. B

Present below detection

U: Analyzed, not detected. J

Not requested.

Not Applicable.

Diluted out.

Not spiked. D=

NS=

Percent recovery.

0/0 £



WESTON ANALYTICS
INORGANICS DATA SUMMARY REPORT 08/05/88

CLIENT: HARDING-LAWSON WESTON BATCH #: 8807-152
WORK ORDER: 3848-01-01-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT
001 a2 W, oL oo s TN
-002 MW-A-1 MERCURY, TOTAL 0.20 u UG/L 0.20
-003 MW-A-3 MERCURY, TOTAL 0.20 u UG/L 0.20
-004 MW 1 MERCURY, TOTAL 0.20 u UG/L 0.20
-005 MW 2 MERCURY, TOTAL 0.20 u UG/L 0.20
-006 MW 3 MERCURY, TOTAL 0.20 u UG/L 0.20
-007 MW 4 MERCURY, TOTAL 0.20 u UG/L 0.20
-008 MW 5 MERCURY, TOTAL 0.20 u UG/L 0.20
-009 MW 6 MERCURY, TOTAL 0.20 u UG/L 0.20

-010 MW 7 MERCURY, TOTAL 0.20 u UG/L 0.20



Harding Lawson Associates

Weston Analytical Laboratory Report

October 28, 1988
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WESTON ANALYTICS
PEST/PCB ANALYTICAL DATA PACKAGE FOR
HARDING & LAWSON

DATE RECEIVED: 10/31/88 RFW LOT # :8810-230

CLIENT ID RFW # MTX  PREP # COLLECTION EXTR/PREP ANALYSIS
MW #1 001 W B88E1368 10/28/88 11/03/88 11/30/88
MW #1 001 W 88E1368 10/28/88 11/03/88 12/10/88
MW #2 002 W 88E1368 10/28/88 11/03/88 11/30/88
MW #4 004 W 88E1368 10/28/88 11/03/88 11/30/88
MW #5 005 W 88E1368 10/28/88 11/03/88 11/30/88
MW #6 006 W 88E1368 10/28/88 11/03/88 11/30/88
MW #6 006 W 88E1368 10/28/88 11/03/88 12/12/88
MW #2A 008 W 88E1368 10/28/88 11/03/88 11/30/88
MW #2A 008 W 88E1368 10/28/88 11/03/88 12/12/88

LAB QC

PBLK MB1 W 88E1368 N/A 11/03/88 11/30/88
PBLK MB1 BS W  88E1368& N/A 11/03/88 11/30/88
PBLK MBI BSD W 88E1368 N/A 11/03/88 11/30/88
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U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
~HEEOU1
Lab Name: WESTON - LIONVILLE Contract: Mw #/
2w 29 (98
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-gyl

Level (low/med): LowW Date Received: 10/29/88
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte |Concentration|c M
7429-90-5 |Aluminum _ _"
7440-36-0 |Antimony
7440-38-2 |Arsenic
7440-39-3 |Barium
7440-41-7 |Bervllium
7440-43-~-9 |Cadmiun
7440-70~2 |Calcium
7440-47-3 |Chromium
7440-48-4 [Cobalt
7440-50-8 |Copper
7439-89~-6 |Iron
7439-92-1 |Lead
7439-95-4 |Magnesium
7439-96-5 |Manganese
7439-97-6 |Mercury 0.20 11U cVv
7440-02-0 |Nickel
7440-09-7 |Potassium
7782-49-2 |Selenium
7440-22-4 {Silver
7440-23~5 |Sodium
7440~28-0 |Thallium
7440-62-2 |Vanadium
7440-66-6 |Zinc

Cyanide

{ Zolor Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Qcomments:
FORM I - IN 7,87
Rev. I¥B Amendment One
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U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
HAROOZ
Lab Name: WESTON - LIONVILLE Contract: Nw ¢ 72
JW (e
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-0L

Level (low/med): LOW Date Received: 10/29/88
% Solids: 0.0
- Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|cC Q M
7429-90-5 |Aluminum _ —
7440~36~0 Antimony
7440-38-2 |Arsenic
; 7440-39~-3 {Barium
: 7440-41-7 |Beryllium
7440-43-9 |Cadmium
7440-70-2 |[Calcium
7440-47-3 |Chromium
7440-48-4 |{Cobalt
7440-50-8 |Copper
7439-89-6 |Iron
7439-92-1 |Lead
. 7439-95-4 |Magnesium
: 7439-96-5 |Manganese
£ 7439-97~6 |Mercury 0.20 |U Ccv
7440-02-0 |[Nickel
7440-09-~-7 |Potassium
7782-49-2 |Selenium
7440-22~-4 |Silver
7440-23-5 |Sodium
7440-28-0 [Thallium
7440-62-2 {Vanadium
i 7440-66-6 |Zinc
i Cvanide
$::olor Before: COLORLESS Clarity Before: CLEAR Texture:
: Color After: COLORLESS Clarity After: CLEAR Artifacts:
: Jomments:
- FORM I - IN
Rev. IFB Amendment One




U.S5. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
HAEGOS
Lab Name: WESTON - LIONVILLE Contract: Hw +3
Sw Y2y {pg
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-(03

Level (low/med): LOW Date Received: 10/29/88
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte |Concentration|cC M
i 7429-90-5 |Aluminum
7440-36-0 |Antimony
- 7440-38-2 |Arsenic
7440-39-3 |Barium
7440-41-7 |Beryllium
i 7440-43-9 |Cadmium
: 7440-70-2 (Calcium
! 7440-47-3 |Chromium
7440-48-4 {Cobalt
7 7440-50-8 |Copper
: 7439-89-6 |Iron
7439-92~-1 |Lead
_ 7439-95-4 |Magnesiun
’ 7439~-96~-5 Manganese
7439-97-6 |Mercury 0.20 U cv
7440-02-0 |Nickel
7440-09~7 |Potassium
7782-49-2 |Seleniunm
7440~-22-4 |Silver
7440-23-5 |Sodium
7440~-28-0 |Thallium
7440-62-2 |Vanadium
) 7440-66-6 |Zinc
% Cyanide
i Color Before: COLORLESS Clarity Before: CLEAR Texture:
. Color After: COLORLESS Clarity After: CLEAR Artifacts:
' Comments:

FORM I - IN 7/87
. Rev. IFB Amendment One



Lab Name:

Lab Code:

Level (low/med):

% Solids:

Color Before:
Color After:

- Comments:

WESTON

Uu.s.

WESTON - LIONVILLE
Case No.:

Matrix (soil/water): WATER

INORGANIC ANALYSIS DATA SHEET

EPA - CLP
1
Contract:
SAS No.:

AR W
LS

EPA SAMPLE NO.

H&ﬁﬁ&t’
_Mwad

3@ Wfeefpd
SDG No.: HAL230

Lab Sample ID: 8810-230-004

LOW Date Received: 10/29/88
0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte |Concentration|c Q M

7429-90-5 |Aluminum

7440-36-0 |Antimony

7440-38-2 |Arsenic

7440-39-3 |Barium

7440-41-7 |Beryllium

7440-43-~9 |Cadmium

7440-70-2 |(Calcium

7440-47-3 |[Chromium

7440-48~4 [Cobalt

7440-50~-8 Copper

7439-89~6 |Iron

7439-92-1 |Lead

7439-95-4 |Magnesium

7439-96-5 |Manganese

7439-97-6 Mercury 0.20 |U cv

7440-02-0 |Nickel

7440-09-7 |Potassium

7782-49-2 |Selenium

7440-22-4 |Silver

7440-23~5 |{Sodium

7440-28-0 |Thallium

7440-62-2 |Vanadium

7440-66-6 |Zinc .

Cyanide
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:
FORM I - In 7/87
Rev. IFB Amendment One



U.S. EPA - CLP
EPA SAMPLE NO.

- 1
INORGANIC ANALYSIS DATA SHEET
HALO0S
— Lab Name: WESTON - LIONVILLE Contract: Mw s
Jwitfagjpe
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-005

Level (low/med): LOW Date Received: 10/29/88
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte |Concentration]c Q M
% |7429-90-5 |Aluminum _ -
7440-36-0 |Antimony
- 7440-38-2 |Arsenic
E 7440-39-3 |Barium
7440-41-7 |Beryllium
7440-43-9 |Cadmium
r 7440-70-2 |Calcium
f 7440-47-3 |Chromium
7440-48-4 |Cobalt
7 7440-50-8 | Copper
{ 7439-89-6 |Iron
7439-92-1 |Lead
) 7439~95-4 |Magnesium
{ 7439-96-5 |Manganese
7439-97-6 |Mercury 0.20 |U cVv
7440-02-0 |Nickel
z 7440-09~7 |Potassium
: 7782~49~2 |Selenium
7440-22-4 |Silver
- 7440-23-5 |Sodium
' 7440-28~0 |Thallium
7440~62~2 |Vanadium
7440-66-6 |Zinc
i Cyanide
i Color Before: BROWN Clarity Before: CLOUDY Texture:
Color After: BROWN Clarity After: cCLOUDY Artifacts:

Comments:

FORM I - IN 7/87

Rev. IFB Amendment One



Lab Name:

Lab Code:

Level (low/med):

% Solids:

Color Before:
Color After:

Comments:

WESTON

U.Sl

INORGANIC ANALYSIS DATA SHEET
WESTON - LIONVILLE
Case No.:

Matrix (soil/water): WATER

e D
SRRV

EPA - CLP
EPA SAMPLE NO.
1
HAHGH6
Contract: Hw 80
JW fyfdt
SAS No.: SDG No.: HAL230

Lab Sample ID: 8810-230-00(

LOW Date Received: 10/29/88
0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|cC Q M
7429-90-5 |Aluminum
7440-36-0_ |Antimony
7440-38-2 |Arsenic
7440-39-3 |{Barium
7440~41-7 |Beryllium
7440-43-9 |Cadmium
7440-70-2 |Calcium
7440~-47-3 |Chromium
7440—-48-4 |Cobalt
7440-50-8 |Copper
7439-89~6 |Iron
7439-92-1 |Lead
7439-95-4 |Magnesium
7439-96-5 |Manganese
7439-97-6 Mercury 0.20 |U cVv
7440-02-0 |[Nickel
7440-09-7 |Potassium
7782-49-2 |Selenium
7440-22-4 |Silver
7440-23-5 |Sodium
7440-28~0 Thallium
7440~-62~2 Vanadium
7440-66-6 |Zinc
Cyanide
BROWN Clarity Before: CLOUDY Texture:
BROWN Clarity After: CLOUDY Artifacts:
FORM T - 1N 7/87

Rev. IFB Amendment One



N SN
U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
. HAF06F
~ Lab Name: WESTON - LIONVILLE Contract: HWl# /A
NIWRNYENTITY
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-0)07

Level (low/med): LOW Date Received: 10/29/88
! % solids: 0.0
- Concentration Units (ug/L or mg/kg dry weight): UG/L
i
CAS No. Analyte |Concentration|c Q M
i 7429-90-5 | Aluminum ~ —
7440-36-0 Antimony
7440-38-2 |Arsenic
7440-39-3 |Barium
7440-41-7 |[(Beryllium
7440-43-9 |Cadmium
7440~70-2 |Calcium
7440-47-3 |Chromium
7440-48-4 |Cobalt
7440-50-8 |Copper
7439~89~6 |Iron
7439-92-1 |Lead
7439-95-4 |[Magnesium
7439-96-5 |[Manganese
7439-97-6 |Mercury 0.20 |U CV
7440-02-0 [Nickel
7440-09~7 |Potassium
7782-49~2 |Selenium
7440~-22~-4 |Silver
7440~-23~5 |Sodium
7440-28-0 |Thallium
7440-62-2 {Vanadium
7440~-66-6 |Zinc
Cyanide
. lolor Before: BROWN Clarity Before: CLOUDY Texture:
: Color After: BROWN Clarity After: CLOUDY Artifacts:
:“Commants:
FORM I - IN 7/87
Rev. IFB Amendment One



{}U’

U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
HALO08
Lab Name: WESTON - LIONVILLE Contract: M * 2 A
- nf24fa®
Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230

Matrix (soil/water): WATER Lab Sample ID: 8810-230-008

Level (low/med): LOW Date Received: 10/29/88
% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

) CAS No. Analyte |Concentration|cC M
i 7429-90-5 |Aluminum ~ _“
7440-36-0_ |Antimony
7440-38=-2 |Arsenic
7440~-39-~3 |Barium
7440-41-7 |Beryllium
7440-43-9 |Cadmium
7440-70-2 |[Calcium
7440-47-3 |[Chromium
7440-48-4 |Cobalt
7440-50-8 |Copper
7439-89~-6 |Iron
7439-92-1 |Lead
7439-95-4 |Magnesium
7439-96-5 |[Manganese
7439-97-6 |Mercury 0.20 U CcV
7440~-02~0 |[Nickel
7440-09-7 |Potassium
7782-49-2 |Selenium
7440-22-4 |Silver
7440-23-5 |Sodium
7440-28~0 |Thallium
7440-62-2 [Vanadium
. 7440-66-6 |Zinc
H Cyanide
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

. Comments:

FORM I - IN 7/87

Rev. IFB Amendment One



Harding Lawson Associates

Weston Analytical Laboratory Report

November 23, 1988



5 mm\umwy\

ey

Roy F. Weston, Inc. - Lionville Laboratory
PEST/PCB ANALYTICAL DATA PACKAGE FOR
HARDING & LAWSON

DATE RECEIVED: 11/28/88

RFW LOT # :8811L609

CLIENT ID ‘ RFW # MTX  PREP # COLLECTION EXTR/PREP ANALYSIS

MW #3 001 W 88LE1512 11/23/88 12/02/88 01/13/89

MW1-A 002 W 88LEl1512 11/23/88 12/02/88 01/13/89

MWI-A 002 MS W 88LEI512 11/23/88 12/02/88 01/13/89

MW1-A 002 MSD W  88LE1512 11/23/88 12/02/88 01/13/89
LAB QC:

PBLK MB1 W 88LE1512 N/A 12/02/88 01/13/89
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Harding Lawson Associates

APPENDIX G

Analytical Laboratory Reports
Groundwater Sampling: 1985-1986
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