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1.0 INTRODUCTION

1.1 ner.

Hull & Associates, Inc. (HAI) has been retained by IMC Magnetics Corp. (IMC) to conduct an
Interim Remedial Measure (IRM) at the former IMC facility, located at 570 Main Street, Westbury,
New York (Site). The Site lies in the New Cassel Industrial Area (NCIA), a Class 2 inactive
hazardous waste site as designated by the New York State Department of Environmental
Conservation (NYSDEC).

This Work Plan has been prepared for IMC, the NYSDEC, HAI and its subcontractors. This Work
Plan, designated as HAI Document #NMB004D.009, is supported by the documents described in

section 1.9.

This Work Plan is arranged in five sections. Section 1.0 describes the Site, project objectives,
project management, and organization of this Work Plan and supporting documents. Section 2.0
discusses the proposed work. Section 3.0 discusses reporting requirements and section 4.0 provides
a schedule of implementation. Finally, section 5.0 lists the references used to prepare this Work
Plan.

1.2 i

The Site is located at 570 Main Street in Westbury, New York, and is within the 170-acre NCIA.
A Site Location Map is presented on Figure 1-1. The Site was occupied by IMC from the early
1950s until 1992. The property is slightly over two acres with one manufacturing building and a
paved parking lot covering most of the area. The Site is currently vacant except for a portion of the

building occupied by Castle Collision.

L3 Site Hist 10 "
Products made during IMC’s occupation of the Site included, among others, induction motors, fans

and blowers, stepper motors and other rotating machines. Manufacture of these products required

HULL & ASSOCIATES, INC. MARCH 1996
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the use of a variety of substances, several of which are currently subject to regulation. Upon
cessation of IMC’s operation in 1992, Anson Environmental, Ltd. (Anson) developed a Closure Plan
pursuant to NYCRR Part 373. Sampling and analyses conducted by Anson during closure activities
identified several areas where unsaturated soils are contaminated by chlorinated hydrocarbons,
petroleum hydrocarbons and metals. Anson’s findings are more fully discussed in sections 1.4 and
1.6.

An investigation lead by the NYSDEC preliminarily concluded that the Site is one of two potential
source areas contributing to the ground-water contamination described as the "570 Main Street
Plume".! This conclusion is based on limited data and has not been confirmed by investigations
performed by LMS or Anson. The investigation report also recommended that an Interim Remedial
Measure (IRM) be implemented to remove source areas that may be impacting ground water. An
IRM, as defined in NYRCRR 375-1.3(n), is an activity(s) to mitigate both emergency and non-
emergency conditions to prevent or remedy environmental damage. An IRM can typically be
"undertaken without extensive investigation and evaluation," while still achieving the applicable
criteria specified in NYCRR Part 375. IMC has proposed activities in this Work Plan consistent

with this definition.

1.4 _ Previous Investigations

1.4.1 Anson Environmental, Ltd.

Anson has performed preliminary investigative activities associated with the closure of the IMC
manufacturing operation at the Site.> Anson reportedly developed a closure plan for the IMC facility
in 1992; however, this closure plan was not available for HAI’s review. Implementation of this
closure plan began in March 1993, and consisted of exposing abandoned leaching pools and septic

! Site Investigation Report, New Cassel Industrial Area Site, North Heampstead, Nassau
County, Lawler, Matusky & Skelly Engineers, February 1995, p. 6-4 and 6-5.

21993 Closure Plan Implementation, Volume I, IMC Magnetics, Corp., Anson
Environmental, Ltd., undated; an untitled report from Anson Environmental, Ltd. to
representatives of IMC Magnetics Corp., July 21, 1993; Closure Plan, History, IMC Magnetics
Corp., Anson Environmental, Ltd., December 3, 1993; and Closure Plan, IMC Magnetics Corp.,
Anson Environmental, Ltd., December 3, 1993.

HULL & ASSOCIATES, INC. MARCH 1996
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tanks from three areas of the Site, designated as Area 1, Area 2, and Area 3, respectively. Sediment
and soil samples were collected from these locations for laboratory analyses. Sediment samples were
also collected from four floor drains in the building for laboratory analyses. Finally, a composite
sample of water collected during power washing of floors in the building and samples of concrete

floors were submitted for laboratory analyses.

The findings of these field activities are discussed in Anson’s 1993 Closure Plan Implementation
report, the untitled July 21, 1993 report, and the undated Closure Plan, Final Report. This
information has been used as the preliminary basis of the vadose zone investigations proposed herein.

A summary of Anson’s findings and a discussion of potential source areas is provided in section 1.6.

1.4.2 Lawler, Matusky & Skelly Engineers, February 1995

Lawler, Matusky & Skelly Engineers (LMS) was contracted by NYSDEC to conduct a site
investigation for the NCIA.? The investigation consisted of a file review, ground-water sampling and
analysis from 56 existing monitoring wells, and ground-water sampling and analysis from newly
installed Geoprobe stations. The Site was identified as a potential source of ground-water
contamination in the plume designated as the "570 Main Street plume"; however, this was never

confirmed by investigations conducted by LMS or Anson.

1 Hydr |

Soils beneath the Site consist of granular glacial outwash deposits. It is not known whether the
building was constructed on fill or native material, but for the purposes of this Work Plan, it is
assumed that the fill would be similar in texture to the glacial outwash deposits.

There are apparently no significant permeability changes in the glacial deposits down to the water
table, which is approximately forty-eight to fifty feet below grade. It is assumed that permeability
values for the glacial deposits are relatively high (i.e., 5.0 x 10 cm/sec to 1.5 x 10 ! cm/sec) and

percent organic carbon content is relatively low.

3 Site Investigation Report, New Cassel Industrial Area Site, North Heampstead, Nassau
Counry, Lawler, Matusky & Skelly Engineers, February 1995.

HULL & ASSOCIATES, INC. MARCH 1996
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Ground-water flow is toward the southwest at an approximate gradient of 0.002. Typical seasonal
fluctuations in the local water table are reported to be on the order of one to two feet.

1.6

This discussion of potential source areas and contaminant distribution is based on data from previous
investigations at the Site. The proposed vadose zone investigation described in section 2.0 is also
based on these existing data. Modifications to this discussion and the proposed vadose zone
investigation may be required based on the results of the file review, forensic studies, and surveying

currently being performed.

Based on Anson’s work at the Site, HAI has identified several potential source areas. These

potential source areas are shown on Figure 1-2. The most thoroughly studied locations are:

1. Area 1, located outside the building in the property’s northeast corner;
2. Area 2, located outside the building in the property’s northwest corner; and
3. Area 3, located outside the building near the property’s southwest corner.

Area 1 contains a concrete septic tank (designated ST-1), with a base at three feet below grade, and
two leaching pools (designated LP1-A and LP1-B). Area 2 contains two leaching pools (designated
LP2-A and LP2-B) that are apparently not connected to a septic tank. LP2-A is constructed of
concrete (eight-foot diameter), and is connected by four-inch diameter transite pipe to LP2-B, which
is constructed of cinder blocks and has a basal depth of approximately twelve feet. Area 3 contains
a septic tank (designated ST-3), constructed with concrete sides and a soil base, which is connected
to two leaching pools (designated LP3-A and LP3-B).

HULL & ASSOCIATES, INC. MARCH 1996
DUBLIN, OHIO 5 NMB004D.009
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Anson also identified five probable floor drains or penetrations which are considered potential source
areas for the purposes of this Work Plan. Several other potential source areas may be considered
during the investigation. First, regulated substances were stored or used in several areas, including:
the paint shop and alodine lab in the northwest portion of the building; and the paint storage room,
drum storage area and maintenance area in the east-central portion of the building. Pipes leading
from floor drains to septic tanks, leaching pools or sewers, are also potential source areas. Finally,
slop sinks, sumps, areas of cracked/damaged floors where chemicals were handled, and degreaser

locations will be evaluated more closely during the forensic studies.

To date, VOCs, primarily chlorinated hydrocarbons, and metals have been detected in accumulated
sediments and/or unsaturated soils beneath the septic tanks, leaching pools and floor
drains/penetrations. The highest concentrations of VOCs were detected at twelve feet below grade
beneath LP2-B, where total VOC concentrations were approximately 1.5 x 10® ug/kg. The primary
constituent beneath LP2-B is tetrachloroethene(PERC), although toluene and xylenes were found in
excess of 1 x 10% ug/kg and 1,1,1-trichloroethane (1,1,1-TCA) was 668,000 ug/kg. PERC
concentrations exceed 1.0 x 107 ug/kg at several other locations and extend to a depth of twenty feet
near LP2-B.*

Anson’s studies identified four heavy metals in the vadose zone, including mercury, cadmium,
chromium and lead. Barium was also detected in floor drain/penetration sediments at FD-2 and FD-
5. Chromium was the most prevalent heavy metal detected at the Site. The highest concentration
was 7,500,000 pug/kg in a sample collected at a depth of twelve feet at LP2-B. At a depth of
eighteen to twenty feet, the chromium concentration was 40,000 ug/kg. Chromium was also detected
at LP1-B (26,000 ug/kg at eighteen to twenty feet), ST-1 (27,000 ug/kg at three feet), LP2-A
(18,000 ug/kg at eighteen to twenty feet), LP3-B (14,000 ug/kg at eighteen to twenty feet) and ST-3
(50,000 pug/kg at ten to twelve feet).

4 Specifically, PERC exceeded 1 x 107 pug/kg at depths of seven, twelve and eighteen to
twenty feet at LP2-B and in sediments collected from FD-2.

HULL & ASSOCIATES, INC. MARCH 1996
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The highest concentrations of mercury, cadmium and lead in vadose zone soils were detected at
twelve feet below the surface at LP2-B, at respective concentrations of 2,300 ug/kg, 21,000 ug/kg
and 190,000 ug/kg. Cadmium was also detected in LP2-B at seven feet below the surface at a
concentration of 6,300 ug/kg.

1.7 Proi intion :octiv
Subsurface investigations will be conducted to gather sufficient data for evaluation and design of a
soil vapor extraction (SVE) system, and to define the nature and vertical and horizontal extent of
contaminants in the vadose zone at the Site. Specifically, a SVE pilot testing program is proposed,
and, in conjunction with the subsurface investigations, is intended to provide sufficient data to
implement design of a full-scale SVE system. As described in section 2.2, this Work Plan presumes
that SVE will be an appropriate technology for VOC contaminant removal in the vadose zone and
that a full-scale SVE system will be implemented as an IRM. The project will also gather sufficient
data to evaluate the potential for metals to adversely impact ground water.

1 j rganization

HAI will manage the project out of its Dublin, Ohio office, with support from its offices in Bedford,
New Hampshire, and Austin, Texas. During implementation, HAI is charged with assuring that the
type and quality of work conforms with this Work Plan and supporting documents. More
specifically, HAI is responsible for overall project management, including:

L. preparing work plans, specifications and associated documents describing rationale
and methods to obtain data;

2. implementing and assuring compliance with work plans;
3. coordinating subcontractors and vendors;
4, controlling project schedule and costs;
5. assuring conformance with applicable federal, state and local regulations; and
6. communicating with IMC.
HULL & ASSOCIATES, INC. MARCH 1996

DUBLIN, OHIO 8 NMB004D. 009



As discussed below, Land Tech Remedial, Inc. (LTR) of Farmingdale, New York, has teamed with
HALI as HAI’s subcontractor during inplementation of this Work Plan. Together, they will be jointly

responsible for:

1. enforcing health and safety protocols; and

2. meeting project quality assurance goals.

1.8.1 Project Team

The work will be performed, on behalf of IMC, by HAI and several subcontractors. The primary
subcontractor will be Land Tech Remedial, Inc. (LTR) of Farmingdale, New York. LTR will assist
HAI with preparing work plans and reports and will perform a majority of the field investigations.

Other subcontractors include:

1. Laboratory Resources, Inc. in Teterboro, New Jersey (fixed laboratory analyses);
2. R & L Drilling in Islip, New York (drilling services);
3. Ivan Czipott, PLS in Hicksville, New York (registered surveyor); and

4, W.M. Engineering in Columbus, Ohio (electrical and instrumentation design
services).

The above list identifies the subcontractors which are intended to be used. Other subcontractors may

be used as necessary.

1.8.2 Communication

In general, IMC will communicate with NYSDEC. HAI will communicate with IMC primarily
through its Project Manager. In some instances, discussions between IMC and the Project
Hydrogeologist, Quality Assurance Officer, or Health and Safety Officer will be required.
Subcontractors will communicate with IMC via HAI’s Project Manager, Project Engineer, or Quality
Assurance Officer. LTR’s Project Hydrogeologist will also, on occasion, communicate directly with

IMC. A graphical representation of communication links is provided in Figure 1-3.

HULL & ASSOCIATES, INC. MARCH 1996
DUBLIN, OHIO 9 NMBO004D.009



Y00 GNN

966! HOYVA
‘31va

SNOILVIINNWWOD 1J3r0dd

NYd NUOM FUNSYIW TVIQIAIY WINILNI
ALTNIOVI ONRINLOVINNYK "dd0) SHLINOVW INI HINUOS

NHOA M3N "AUNBLSIM

7000.104d

0IHO ‘NMENg
“u) 'S3J0Id0SSY | |INH

¢~ 34N9I4

NHOA M3N ‘dIs|
ONIIIMa 71 8 ¥ ]

44v1S 140ddNS 413id
"ONI ‘S3LVIO0SSY 8 TINH

TANNOSY3d 301440
"ONI ‘S3LVIO0SSY 8 1NH

PN ‘MOIMSNNYE LSV3
"ONI'S3JUNOS3IY AHOLVHOEY

©00QOSOC\GAN

AONQOHOS 98/@1/£0

4301440 AL3dvVS 8 HLIV3H
"ONI "IVIQIW3Y HOILANV

OZN3¥Ig 13ssny

1IHLINOJ WIL

1S1907039040AH 103royd
"ONI “IVIGIN3Y HO3ILANV

"3°d "SQUVHIIY 1 QiAvd

H33NION3 103roud
"ONI ‘S3LVIO0SSY 8 TINH

1

NYWGQTIM "0 NIA3N

4301440 JONVUNSSY ALITVNO
"ONI ‘S31VIO0SSY 8 1INH

<

“3°d "HIdSVN 'V 9IvHD

H3IOVNVA 103rodd
~ *ONI ‘S3LVID0SSY 8 TINH

AF™ENL JONVT M

J30SAN

AITISNMYY "N SIYHD
INI

HOSIAQY TVIINHO3L
*ONt 'S3LVIDOSSY B8 1INH




1.8.3 Project Staff
A brief description of the project staff and their responsibilities is given below. Figure 14 is a
graphical representation of the project management structure.

Project Manager
The Project Manager for HAI is Mr. Craig Kasper, P.E. Mr. Kasper will be responsible for the

overall development and management of the project, including:

1. administering work, quality assurance and health and safety plans;
2. interpreting data and fulfilling reporting requirements;
3. helping to identify circumstances which necessitate interim actions and communicat-

ing to IMC when such circumstances are suspected or encountered;

4, providing communication between HAI project personnel, subcontractors, and IMC;
and
5. meeting the time requirements specified herein.
Techni

The technical project supervisors include the Project Engineer and the Project Hydrogeologist. These
persons are Mr. Dave Richards, P.E. (HAI) and Mr. Tim Douthit (LTR), respectively. Technical
Project Supervisors communicate directly with the Project Manager, and, in many instances, support
the Project Manager in discussions with IMC.

The Project Engineer will assist in data interpretation and designing the IRM. The Project
Hydrogeologist will be instrumental in identifying data requirements and interpreting data, and will
be responsible for the day-to-day field activities and data collection.

Site Health and Safety Officer
The Site Health and Safety Officer is Mr. Russel DiRenzo of LTR. Duties of the Health and Safety
Officer are included in the Health and Safety Plan (HASP), Appendix C.

HULL & ASSOCIATES, INC. MARCH 1996
DUBLIN, OHIO 11 NMBO004D. 009



00 GKWN 9661 HOUVAN
‘31va

NHOA M3N ‘ANNELSIM
LHVHO
ININIOVNYW LO3rO¥d

NVd XHOM IUNSYIN TVIGINIY NIYILNI
ALV ONINNLIVANNYIN "dH0d SHLINOVIN DNI HINNOJ

OIHO ‘NNENA
"0U) ‘S3|DI0SSY g |INH

¥-1 34N9I4

MHYOA M3N ‘dISI

ONITIRIG 71 8 ¥

N “MOIMSNNYE 1SV3
"ONI ‘S3JUNOS3IH AHOLVHOEY]

44v1S VIINHO3L IVH

44vlS TTYIINHO3L ¥11

AONOOHIE 98/@1/C0
900Q0C0E\ENN

NYWATM "0 NIAIX "3'd 'SQHVHOIY 1 QIAVA 1IHLNOG WIL 0ZN3HIQ T13SSNY
H3AD1440 IFONVHNSSY ALIIVNO H33INION3T LO03roud —1 1SI90T0390HAAH LO3r0Hd [— H3JI440 AL3dVS 8 HLTV3IH
"3'd ‘H3JSVM 'V 9IvHD A3THNL FONVT "M
YIOVNVN 1O03roud HOSIAQV TVIINHOAL
ATISNMVY W SI¥HOD
O3dSAN NI
i N 1 i | 1 B R B 1 R A 1 | ] 1 | i 1




Quality Assurance Officer
The Quality Assurance Officer is Mr. Kevin Wildman. Duties and responsibilities of the Quality
Assurance Officer are discussed in the Quality Assurance Project Plan (QAPP), Appendix B.

L Project M

The Laboratory Project Manager is Mr. Paul Ioannides, an employee of Laboratory Resources, Inc.
The Laboratory Project Manager communicates with the Quality Assurance Officer, and reports to
the Laboratory Director. In addition, responsibilities of the Laboratory Project Manager include:

L. communicating between the laboratory and the field Quality Assurance Officer and
Project Manager;

2. relating special needs of the field operations personnel to the laboratory;

3. performing final review of all data packages before reporting results;

4, coordinating the sample load with the laboratory’s available resources; and

5. providing appropriate glassware and equipment to meet sampling objectives.
Techni

Mr. W. Lance Turley of HAI will serve as the technical advisor for the project. Mr. Turley will
assist primarily in evaluating contaminant distribution, fate and transport relative to the effectiveness
of SVE.

1.9 Drganizg
1.9.1 General

This Work Plan is supported by a Field Sampling and Analysis Plan (FSAP), a QAPP, and a HASP.
These supporting documents are included as bound appendices to this Work Plan. Specifically, the
FSAP is included as Appendix A, the QAPP is included as Appendix B, and the HASP is included
as Appendix C. A brief description of the Work Plan and supporting documents is provided below.

HULL & ASSOCIATES, INC. MARCH 1996
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1.9.2 Work Plan

This Work Plan provides the overall approach for the proposed investigative tasks. Rationale for
gathering data, sampling locations and frequencies, and activities necessary to obtain the data are
described. The Work Plan also provides a discussion on the interpretation and reporting of the data
to achieve the objectives of the work. The detailed procedures for sampling of media are provided
in the FSAP, Appendix A.

1.9.3 Field Sampling and Analysis Plan
The FSAP in Appendix A is intended to provide field sampling and analysis guidelines for soils.
Specifically, the FSAP includes discussions on:

1. sample locations and frequency;

2. sample designation;

3. soil sampling equipment and procedures;
4. field analytical procedures;

5. sample handling procedures;

6. decontamination of equipment;

7. documentation procedures;

8. field quality control procedures; and

9. management of potentially contaminated materials.

1.9.4 Quality Assurance Project Plan

The QAPP in Appendix B is comprised of two documents, including Laboratory Resources, Inc.’s
Corporate Quality Assurance Manual and LTR’s Analysis of Volatile Organic and Chlorinated
Compounds by Gas Chromatography: Methods and QA/QC Procedures. These documents apply to
the fixed laboratory analysis and mobile laboratory analysis, respectively. Both documents describe
the policies, organization, and specific quality assurance and control activities required to meet the
data quality objectives for the project.
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1.9.5 Health and Safety Plan
The HASP in Appendix C has been prepared to address the procedures required to perform the field

activities in a safe manner, and includes such items as:

1. project organization structure;

2. hazard assessment;

3. hazard communication and training;

4. contaminant monitoring;

5. safety considerations;

6. communications;

7. decontamination and cleanup procedures;
8. emergency response;

9. medical surveillance; and

10.  site management.
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2.0 INTERIM REMEDIAL MEASURE INVESTIGATION AND DESIGN

2.1 General

Subsurface investigations will be conducted to more completely assess the nature and vertical and
horizontal extent of VOCs and metals in the vadose zone at the Site and to gather sufficient data for
design of a SVE system. Following the subsurface investigation, a SVE pilot test will be conducted,
followed by design of a full-scale system. The IRM will include the following elements:

Task 1 - File Review

Task 2 - Source and Release Identification and Surveying
Task 3 - Vadose Zone Investigation

Task 4 - Interim Report

Task 5 - Soil Vapor Extraction Pilot Test

Task 6 - Final Investigation Report

Task 7 - IRM Design

Task 8 - IRM Implementation

PRNAU R W

A description of the tasks is presented in sections 2.3 through 2.10.

2.2 Presumptive Remedy

SVE is an in-situ soil remediation technique which consists of drawing air through contaminated soils
in the vadose zone using a vacuum blower connected to a series of extraction points. Removal of
VOCs from the vadose zone is accomplished by partitioning VOCs into the vapor phase as the air
passes through contaminated areas and the subsequent removal of the VOC-laden air at the extraction

points.

SVE appears to be the most suitable technology for remediation of VOC contamination in the vadose
zone at the Site based on available information considering that:

1. the relatively high-permeability soils, relative to the surface covering (building and
pavement), will allow rapid induced air flow and large radii of vacuum influence per
each vapor extraction well;
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2. the apparent homogeneity of the soils will promote predictable air flow patterns and
relatively consistent rates of contaminant removal;

3. the probable low total organic carbon content of the soils will allow rapid contami-
nant mass removal, allowing the soils to retain very little sorbed VOCs; and

4, the properties of the organic compounds (e.g., relatively high vapor pressures and
volatility) render them amenable to SVE.

Consequently, the Work Plan is based on a presumption that SVE is applicable at the Site. HAI
believes this to be consistent with U.S. EPA guidance, the National Contingency Plan, and New
York State regulation and guidance.

Also, data will be gathered to allow evaluation of the potential for metals to adversely impact ground

water.

2,3 Task 1 - File Review

This task includes review of the available private or public files associated with past and current
operations at the Site and surrounding properties. If appropriate, interviews with individuals having
knowledge of past operations and/or facility construction at the Site will be conducted. This task has
been initiated and information obtained will be used to modify this Work Plan where appropriate.

24 Task2 - Sour Rel Identification Iv

In order to focus the vadose zone investigation described under Task 3 below, a study will be
conducted to identify the potential release mechanisms of contaminants into the subsurface. The
study will be based on the forensic evaluation of the physical plant and available historical
information. Techniques that may be used include sewer dye tracing, smoke testing, acoustic and

radio frequency tracing, and procurement and review of construction plans.

A topographical and property survey of the Site will be completed by a surveyor registered in the
State of New York. The survey may be tied into the appropriate state coordinate system so the data
are relative to work being conducted in off-site portions of the NCIA.
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This task has been initiated and information obtained will be used to modify this Work Plan as
required. The modified sections will be submitted to NYSDEC.’

2 T - V. \ 4

2.5.1 Proposed Geoprobe Sampling Locations and Depth Intervals

The subsurface investigation of the Site will utilize an initial, flexible grid sampling layout that will
be modified in the field according to the results of the real-time data collected during the subsurface
investigation. The workable initial grid system will involve the installation of soil borings with a
closer spacing (e.g., 20 feet) near potential source areas and further (e.g., 50 to 100 feet) in areas
expected to reflect minimal environmental impact. Based on Anson’s work at the Site, potential

source areas include:

1. "Area 1," which includes septic tank ST-1 and leaching pools LP1-A and LP1-B, located at
the northeastern corner of the property;

2. "Area 2," which includes leaching pools LP-2A and LP-2B, located at the northwestern
corner of the property;

3. "Area 3," which includes septic tank ST-3 and leaching pools LP-3A and LP-3B, located in
the southwestern portion of the property; and

4. five probable floor drain/penetration locations inside the building.

The configuration of the initial soil sampling grid is presented in Figure 2-1. The base map for this
figure will be modified based on the survey information currently being obtained and the initial
sampling grid may be modified based on the findings of the file review and forensic studies. Based
on the findings of the real-time analytical data collected during the subsurface investigation (section
2.5.4.1), the grid may be further tightened in areas of higher subsurface environmental impact or

relaxed in areas documented to be free of subsurface impact.

5 This approach was discussed with representatives of NYSDEC and IMC during a June
20, 1995 meeting at the Site. It was also discussed in a July 12, 1995 letter from Mr. Craig
Kasper of HAI to Dr. Chittibabu Vasudevan, P.E. of NYSDEC.
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The total depth of exploration at the Site will be soil-boring specific, and will be based on the
contaminant profile delineated through the field screening activities and the results of the real-time
analytical data. However, all of the soil borings will be limited in scope to the unsaturated zone
(i.e., from grade to approximately 50 feet below grade).

One soil boring, located in Area 2, will be sampled on a continuous basis from grade to 50 feet
below grade to completely characterize the unsaturated zone for subsequent remediation design
purposes. The remaining soil borings will be sampled on 5-foot intervals, beginning at the interval
of 4 to 6 feet below grade. The individual soil borings will be advanced until two successive soil
samples show no evidence of VOCs based on field screening and/or field analytical results. In order
to assess the potential impact of elevated concentrations of heavy metals in the unsaturated zone of
the Site, two soil borings will be installed to generate depth profiles of any metals detected at the Site
above cleanup levels designated in the November 16, 1992, Technical and Administrative Guidance
Document (TAGM).® The two subject soil borings will be located in areas which have been
determined to have the highest potential for elevated metals concentrations in unsaturated soils based
on previous investigations and the forensic study currently being conducted. Each soil boring will
be installed to a total depth of 46 feet below grade, and will be sampled on 10 foot intervals,
beginning at the interval 4 to 6 feet below grade. Soil samples will be submitted to a fixed
laboratory for analysis of lead, chromium, barium, cadmium and mercury by the EPA SW-846
Method 7000 series and toxicity characteristic leaching procedure (TCLP) metals extraction. The
TCLP extraction will be archived and analyzed only if the total metals analyses detect concentrations
which exceed NYSDEC cleanup levels according to the November 16, 1992, TAGM.

2.5.2 Drilling and Soil Sampling Procedures
Soil borings will be installed using a Geoprobe, which is a narrow-diameter, truck-mounted drill rig.

The Geoprobe advances narrow diameter (1 to 1 3/8 inches) sampling probes into the subsurface

¢ Based on soil cleanup levels detailed in the NYSDEC technical and administrative
guidance memorandum (TAGM) titled "Division Technical and Administrative Guidance
Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels.” November 16,
1992. The soil cleanup levels from NYSDEC’s November 16, 1992 TAGM are only being used
as a basis for comparison and are not to be construed as the cleanup goals for the IRM.
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using a hydraulic hammer. The sampling probes consist of stainless steel tools which are
percussively advanced into the subsurface via 3-foot long carbon-steel, hollow drill rods. The
effective drilling depth of the Geoprobe in the unconsolidated overburden present at the Site is
approximately 80 to 100 feet below grade, exceeding the expected maximum depth of 50 feet.

Soil samples will be collected using a decontaminated, two-foot long, 1 3/8-inch outer diameter
piston sampler fitted with new, factory-cleaned acetate sampling liners. The soil sampler is advanced
to the target sampling depth, at which point a retaining pin is removed from the top of the soil
sampler using 1/4-inch diameter retrieval rods inserted through the hollow centers of the drill rods.
Removing the retaining pin allows the piston to be displaced by the soil at the target depth as the
sampler is driven an additional two feet into the subsurface. The sampler is then retrieved to the
surface and the soil sample is removed, intact, in the acetate liner. Soil samples will be described
using the Unified Soil Classification System (USCS) terminology. All soil samples will be field-
screened for potential volatile organic compounds (VOCs) using a photoionization detector (PID) or
flame ionization detector (FID), and measurements will be noted on the boring log. Following the
field screening, soil samples will be given directly to the on-site chemist for analysis as described

in section 2.5.4.

2.5.2.1 Unified Soil Classification System

Selected samples (one per discrete unconsolidated unit) will be chosen for classification in
accordance with the USCS. The soils laboratory analyses will conform to American Society
of Testing and Materials (ASTM) procedures and will include determination of the natural
moisture (ASTM D 2216-80), Atterberg Limits (ASTM D 4318-84) and grain size
distribution utilizing a long-hydrometer (ASTM D 422-63).

2.5.2.2 Decontamination Procedures

Prior to the drilling of the first borehole and after the completion of each boring, down hole
equipment and associated tools will be decontaminated with a high-pressure, high-temperature
wash. Decontamination will be observed by the supervising hydrogeologist and will be

initiated after completion of each boring to minimize the potential of cross-contamination.
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Soil sampling tools will be decontaminated between each use in accordance with HAI
Standard Operating Procedure (SOP) F1000 included in the FSAP, Appendix A.

2.5.3 Air Monitoring
Air quality monitoring will be conducted for worker health and safety during on-site activities. Air
pathway analysis at the Site will consist of:

1. real-time particulate monitoring during all activities in the work area when
disturbance of soils occurs (i.e., drilling during the soil vapor extraction well
installation), and

2. real-time VOC monitoring during all drilling activities.

Particulate monitoring will be performed both upwind and downwind of the work area using a
Miniature Real-Time Aerosol Monitoring (MINIRAM) device. Particulate concentration readings
will be taken at each soil boring location prior to drilling and at half-hour intervals thereafter until
drilling is completed. Readings will also be taken at any time a visible increase in particulates is
noted by the supervising hydrogeologist. If particulate concentrations exceed action levels as
specified by the HASP, appropriate personal protective equipment will be utilized.

VOC monitoring will be conducted using PID or FID. Breathing zone VOC monitoring will be
conducted prior to drilling and at half-hour intervals thereafter until drilling is completed. If
concentrations of VOCs exceed action levels as specified in the HASP, appropriate personal
protective equipment will be utilized.

2.5.4 Soil Analytical Procedures

2.54.1 Field Laboratory Analytical Procedures

Soil samples collected during the subsurface investigation will be given directly to a chemist
for on-site analysis in a mobile laboratory. After the sample is transferred to the mobile
laboratory, it will become the sole custody of the analyst operating the laboratory. Since soil
samples are analyzed within approximately one hour following collection, conventional chain
of custody protocols will not be used. All samples will be chilled to 4° C immediately after
collection and maintained at that temperature until analyzed.
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The mobile laboratory consists of an enclosed, weatherproof and temperature-controlled
environment outfitted with a generator and equipped with an SRI model 8610 semi-portable
gas chromatograph (GC) with photoionization and flame ionization detector options. For the
analysis of benzene, toluene, ethylbenzene and xylene (BTEX) and PERC, TCE, 1,1,1-TCA,
1,1-DCE and trans 1,2-DCE, an SRI dry electrolytic conductivity detector (DELCD) will be
employed in series with a PID. Peak areas of detected chlorinated organic compounds will
be integrated using a two-channel Peaksimple 1II data system on the mobile laboratory’s
computer, and converted to parts per billion (ppb) units based on established calibration

curves.

Analysis of soil samples for chlorinated organic compounds including BTEX, PERC, TCE,
1,1,1-TCA, 1,1-DCE and trans 1,2-DCE employs a static headspace extraction technique as
outlined in USEPA SW-486 Method 3810. Chlorinated compound analysis will be conducted
utilizing this modified headspace method performed directly in a 40 ml screw cap septum
vial. Detection limits for BTEX, PERC, TCE, 1,1,1-TCA, 1,1-DCE and trans 1,2-DCE in
soil using modified EPA method 3810 are 5 ppb for each compound. Analytical uncertainties
are expected to be better than the EPA required +20% by Method 8020.

2.54.2 Fixed Laboratory Analytical Procedures

Confirmatory soil samples will be submitted to a fixed laboratory for the analysis of aromatic
and chlorinated VOCs by EPA SW-846 Methods 8010/8020 and lead, chromium, barium,
cadmium and mercury by EPA SW-846 Method 7000 series.

Per area of concern, identified in section 2.5.1 and/or delineated during the subsurface
investigation itself, one "worst-case"” soil sample and one "clean" soil sample will be
submitted to a fixed laboratory for organic analysis. "Worst-case" soil samples will be
defined as those samples determined to have the highest combined PERC, TCE, 1,1,1-TCA,
1,1-DCE and trans 1,2-DCE concentrations through analyses in the mobile laboratory.
"Clean" samples will be defined as those samples containing individual PERC, TCE, 1,1,1-
TCA, 1,1-DCE and trans 1,2-DCE concentrations below their respective NYSDEC soil
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cleanup levels on the basis of the analyses in the mobile laboratory. The fixed laboratory
data will be used as a point of comparison with the data generated by the field laboratory.

2.54.3 Physiochemical and Geotechnical Analytical Procedures

Physicochemical and geotechnical analyses that may be performed on a limited number of
representative soil samples include: moisture content, specific gravity, total organic carbon
content, bulk density, particle size distribution, consolidation, compaction and exchange

capacity. These data may be used in subsequent remediation system design, if necessary.

2.5.5 Soil Vapor Extraction (SVE) Well Installation and Construction

One soil vapor extraction well will be installed in Area 2 using a hollow stem auger (HSA) drill rig
fitted with 6.25 inch 1.D. augers. Prior to and following the installation of the SVE well, the augers
will be decontaminated using steam cleaning. The well will be installed to a total depth of 55 feet
below grade, and will consist of several "nested” screens within the same borehole. The actual
screened intervals will be designated to coincide with specific contaminant distributions and/or
geological features based on the results of the continuously sampled soil boring installed in Area 2.
However, based on previous investigations of the area, as well as its generally homogenous geology,
it is expected that three 15-foot screens positioned from 3 to 18, 21 to 36 and 39 to 54 feet below
grade will be sufficient. Individual SVE points within the extraction well will consist of 2-inch
diameter, 40 slot, schedule 40 PVC screen, screw coupled to 2-inch diameter schedule 40 PVC
casing. Bentonite seals will be installed between screened intervals and at ground surface to prevent
short-circuiting of air between screened sections and/or directly from the surface. Morie #2 gravel
pack will be installed adjacent to the screened intervals of the individual SVE points.

Three nested vapor monitoring wells will also be installed at the Site at varying radial distances
(between 10 and 30 feet) from the extraction well. The nested vapor monitoring wells will also be
installed using a HSA drill rig as described above. Each vapor monitoring well will consist of
individual monitoring points, appropriately screened to monitor each individual extraction interval
of the soil vapor extraction well. Monitoring points will consist of 5 feet of 1-inch diameter, 20
slot, Schedule 40 PVC screen, screw coupled to 1-inch diameter, schedule 40 PVC casing. Up to
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four points will be installed in each borehole, depending on the final configuration of the soil vapor
extraction well. Morie # 2 gravel pack will be installed adjacent to the screened intervals of the
monitoring points, and bentonite seals will be placed between screened intervals to avoid short

circuiting effects.

Soil boring logs will be generated for each soil boring installed during the subsurface investigation.

Soil boring logs will include:

soil boring designation number;

total depth of soil boring;

drilling apparatus specification;

lithologic description of each soil sample collected according to USCS terminology;
results of the field VOC screening; and

N

graphic representation of the soil boring, indicating the depths of each soil sample
collected.

Well construction diagrams will be generated for the soil vapor extraction well and the attendant soil

vapor monitoring wells. Well construction diagrams will include:

1 well designation number;

2 total depth of well;

3. drilling apparatus specification;

4 well construction and materials descriptions; and
5

graphic representation of well construction details, indicating depth of screened
intervals, location of bentonite seals, etc.

2.5.6 Data Interpretation

The analytical data will be used to determine the horizontal and vertical extent of contamination at
the Site. The boring logs and physiochemical/geotechnical data will be used to evaluate the Site
stratigraphy and potential contaminant migration pathways. Finally, the data from the subsurface
investigation will be used in conjunction with the SVE pilot testing data (section 2.7) to design the
full-scale SVE system.
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2.5.7 Materials Management

Soil cuttings from the drilling operations will be collected and stockpiled separately on-site. If VOCs
emanating from the stockpiled soils do not exceed action limits within the breathing zone, as
specified in the HASP, soils will be placed on and secured under polyethylene sheeting. If VOCs
emanating from the stockpiled soils exceed the HASP breathing zone action limits, the soils will be
stored on-site in NYS DOT-approved 55-gallon steel drums or roll-off containers. After the
completion of drilling activities, the stockpiled soils will be analyzed for waste characterization.
According to the results of the waste characterization analysis, the soils will either be transported off-
site and disposed of, remediated on-site as necessary, or used as on-site backfill.

2.6 Task 4 - Interim Report

An interim report will be prepared and submitted to NYSDEC summarizing the findings of the
vadose zone investigations and the refined approach to SVE pilot testing based on these findings.
The report will focus on providing rationale for the pilot testing locations and methodologies, or

modifications thereto, previously presented in the Work Plan.

2.7 k 5 - Soil Vapor E ion Pilo¢t T

SVE pilot testing will be conducted to establish design parameters for the full-scale SVE system.
Specifically, the area of vacuum influence created in the vadose zone at various vapor flowrates and
wellhead vacuums will be measured. This information will be used to determine extraction well
spacing and to size the vacuum blower(s). VOC concentrations in the vapor discharge stream will
also be monitored to evaluate VOC removal rates and vapor discharge treatment requirements. The
collected field data will be evaluated using the computer-based analytical model Hyper-Ventilate to
determine the SVE radius of influence as a function of air flow, screened interval, nature of

contaminants to be removed, and time.

2.7.1 Procedures and Monitoring
The SVE pilot testing program will be developed to confirm SVE as an appropriate remedial
technology and to establish design parameters for a full-scale remediation system deemed necessary

on the basis of the subsurface investigation. Specifically, the area of vacuum influence created in

HULL & ASSOCIATES, INC. MARCH 1996
DUBLIN, OHIO 26 NMB004D.009



the vadose zone at various vapor flowrates and wellhead vacuums will be measured. This
information will be used to determine potential SVE well spacing and to size vacuum extraction
blower(s).

SVE testing will be conducted by attaching a vacuum blower to the extraction well and monitoring
the induced vacuum in surrounding vapor monitoring wells. In order to minimize potential VOC
emissions during the SVE pilot test, the effluent air flow from the extraction blower may be piped
through one 175-1b. vapor phase carbon unit.

Three extraction rates will be tested. At each extraction rate, the following parameters will be

measured every 30 minutes:

1. vacuum at the extraction wellhead;

2. air flow from the extraction well;

3. VOCs from the extraction well; and

4. induced vacuum in the surrounding wells.

Vacuum at the extraction wellhead will be measured utilizing either a manometer or vacuum gauges
(Magnahelic® or equivalent). Air flow from the extraction well will be measured using a hot-wire
anemometer. VOCs from the extraction well will be measured via either a PID or a FID. Induced
vacuum in the surrounding wells will be measured using Magnahelic® or equivalent vacuum gauges.
Once an apparent equilibrium has been reached (expected to be between one and one-half hours),

the next extraction will be tested.

During the course of the SVE pilot test, a minimum of one Tedlar bag air sample will be collected
from the effluent port of the extraction blower on the influent side of the vapor phase carbon unit.
The air sample will be submitted to a fixed laboratory for the analysis of volatile aromatic and
halogenated hydrocarbons. The results of the analysis will be used to estimate potential off-gas
treatment options for any subsequent SVE remediation option deemed necessary on the basis of the

subsurface investigation.
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2.7.2 Data Interpretation

The SVE pilot test program will be conducted utilizing a field data acquisition vehicle (DAVE).
DAVE measures all relevant parameters associated with SVE testing, including air flow, vacuum
influence, and chemical-specific parameters. The collected data will be reduced and modeled in real-

time to allow on-site evaluation and optimization of many potential SVE operating scenarios.

The collected data will be modeled and analyzed using the EPA-approved computer-based analytical
model Hyper-Ventilate in order to determine the SVE radius of influence as a function of air flow,
screened interval, nature of contaminants to be removed, and time.

. Task 6 - Final Investigation R
Following completion of the SVE pilot study, a final report will be prepared and submitted to
NYSDEC, and may include:

1. a brief discussion of local geology/hydrogeology in the vicinity of the Site;

2. a narrative summary of activities and results from Task 1 (File Review) and Task 2
(Source and Release Identification and Surveying);

3. a discussion of field activities conducted for Tasks 3 and §;

4 a scale base map showing Site structures and Geoprobe soil boring locations,
confirmed source areas, and wells/probes for the SVE pilot system;

5. tabulated analytical data and interpretations and, as appropriate, two or three-
dimensional isoconcentration maps and geologic profiles showing distributions of
VOCs and heavy metals; emphasis will be made on delineating "clean" portions of
the Site and portions that will undergo SVE;

6. proposed cleanup goals;

7. documentation comparing mobile laboratory data with TCL/TAL data from a fixed

laboratory; and
8. a conceptual design for installation and operation of a SVE remedial system.
HULL & ASSOCIATES, INC. MARCH 1996

DUBLIN, OHIO 28 NMBO004D. 009



2.9 _ Task 7 - IRM Design

The design of a full-scale SVE system will be based primarily on the vertical and lateral VOC
contaminant distribution in the vadose zone and the design parameters established during the pilo
testing. Due to the thickness of the vadose zone (i.e., approximately 50 feet), each extraction point
may consist of up to three extraction wells with screens positioned at shallow, middle, and lower
zones, respectively. This will allow a more uniform vapor flow distribution and provide operational

flexibility.

Detailed design documents will be prepared for construction of the proposed SVE system. This
effort will consist of design calculations including vacuum blower(s) sizing and air emission control
system selection and sizing. Detailed design drawings will include vapor extraction well placement,
monitoring probe/passive vent/air injection point locations, underground trench routes, treatment
physical plant design and layout, and electrical and instrumentation details. Technical specifications
will include well installation procedures, equipment and material specifications, contractor submittal
- requirements, and overall performance requirements. An operation and maintenance (O/M) plan and

monitoring plan will be prepared for implementation of the IRM.

2,10 Task 8 - IRM Implementation

Following NYSDEC approval of the SVE system design, bids will be solicited to qualified
contractors for SVE system construction. A preliminary construction schedule will be prepared prior
to receipt of bids and modified based on input from the selected contractor. Following construction,

HAI and LTR personnel will operate and maintain the SVE system.
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3.0 REPORTING REQUIREMENTS

3.1 General
HAI proposes to submit monthly progress reports, an interim report, and a final report as part of the
IRM. A brief description of each report and the timing of report submittals are described below.

3.2 Monthly Progress Reports

Monthly progress reports will be submitted to NYSDEC by the tenth day of each month and will
include:

L. a description of the progress on the IRM and work conducted during the previous
month;
2. identification of all work plans, reports and other deliverables described in this Work

Plan that were completed during the previous month;

3. a description regarding the percentage completion, unresolved delays encountered or
anticipated that may affect the schedule of the IRM discussed in this Work Plan, and
efforts made to mitigate the delays;

4. a description of any modifications to this Work Plan and any future work plans;
5. changes in key personnel; and
6. a description of the actions, including, but not limited to, data collection and

implementation of work plans that are scheduled for the next month.

3. Interim R:

An interim report will be prepared and submitted to NYSDEC summarizing the results of the vadose
zone investigations and a refined approach to SVE pilot testing based on these findings. The report
will focus on providing rationale for the pilot testing locations and methodologies, or modifications

thereto, previously presented in the Work Plan.

3.4 Final Report
Following completion of the SVE pilot study, a final report will be prepared and submitted to
NYSDEC. The potential content of this report is described in section 2.8.
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4.0 SCHEDULE OF IMPLEMENTATION

An estimated project schedule is presented in Figure 4-1. The durations estimated for the field work
are based on work being conducted during normal business hours Monday thru Friday. The schedule

may require modification due to unexpected field conditions or NYSDEC review time.
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FIGURE 4-1
REVISED ESTIMATED PROJECT SCHEDULE FOR THE
IRM AT THE FORMER IMC MAGNETICS CORPORATION SITE IN
WESTBURY, NEW YORK

Task Description Duration of Task Accumulated Project
(weeks) Time
(weeks)
Task 1 - File Review 2 2
Task 2 - Source and Release Identification 2 4

and Surveying

NYSDEC Review of Work Plan! 4 8
Task 3 - Vadose Zone Investigation 3 11
Task 4 - Interim Report 2 13
NYSDEC Review of Interim Report* 2 15
Task 5 - Vacuum Extraction Pilot Test 1 16
Task 6 - Final Investigation Report 4 20
NYSDEC Review of Final Report 4 24
Task 7 - IRM Design 4 28
NYSDEC Review of IRM Design! 4 32
Task 8 - IRM Implementation Not Specified Not Specified

11t is assumed that this duration includes time for NYSDEC’s review as well as time for
IMC to address any comments and re-submit the document, if necessary. This duration may
require modification based on the extent and time of NYSDEC’s review.



5.0 REFERENCES

A variety of technical documents and publications were referred to during the course of this project.
Some of the references consulted are presented below. Referenced documents and publications may
or may not have been reviewed in their entirety. The guidelines and procedures presented in the

referenced documents and publications have not been strictly adhered to unless otherwise stated.

NMB (USA) Inc.’s solicitation for qualifications and proposals for the IMC Magnetics Corporation
facility, Westbury, New York, March 7, 1995;

Revised Drajt Preliminary Assessment Report, New Cassel Industrial Area, Lawler Matusky & Skelly
Engineers, October, 1994;

an untitled report from Anson Environmental Ltd. to representatives of IMC Magnetics Corp., dated
July 21, 1993;

Closure Plan, IMC Magnetics Corp., Anson Environmental Ltd., December 3, 1993;
Closure Plan, History, Anson Environmental Lid., December 3, 1993;

1993 Closure Plan Implementation, Volume 1, IMC Magnetics Corp., Anson Environmental Ltd,
undated;

Closure Plan, Final Report, IMC Magnetics Corp., Anson Environmental Ltd., undated;

New Cassel Industrial Area Site North Hempstead Nassau County, Lawler, Matusky & Skelly
Engineers, final submittal dated February 1995;

New York State Statutes, Article 27, Title 13 - Inactive Hazardous Waste Disposal Sites;

New York State Regulations, Title 6, Chapter IV, Subchapter B, Part 375 - Inactive Hazardous
Waste Disposal Site Remedial Program;

Memorandum from Michael J. O’Toole, Jr., "Division Technical and Administrative Guidance
Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels”, November
16, 1992;

STARS (Spill, Technology and Remediation Series) Memo #1 Petroleum-Contaminated Soil Guidance
Policy, prepared by NYSDEC Division of Construction Management, Bureau of Spill
Prevention and Response, August 1992; and

Review draft Soil Screening Guidance, EPA/540/R-94/101, U. S. Environmental Protection Agency,
Office of Solid Waste and Emergency Response, December 1994.
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1.0 INTRODUCTION

1.1  General
This Field Sampling and Analysis Plan (FSAP) has been prepared for IMC Magnetics Corp. (IMC);

Hull and Associates, Inc. (HAI) field personnel and subcontractors; Land Tech Remedial, Inc. (LTR)
field personnel and subcontractors, and other representatives for use during the vadose zone
investigation at the former IMC Magnetics manufacturing facility in Westbury, New York (Site).
The FSAP is intended to provide field sampling and analysis guidelines. HAI Standard Operating
Procedures (SOPs) are located in Appendix A. While this document details sampling and analysis
procedures, it is not meant to be a stand alone document and should be used in conjunction with the
Work Plan, the Quality Assurance Project Plan (Appendix B of the Work Plan), and the Health and
Safety Plan (Appendix C of the Work Plan). These documents are bound with this document and
collectively form HAI Document #NMB004D.009.

1.2.1 Soil Sampling Program
The investigation activities for soil will consist of the installation of soil borings to visually

characterize the subsurface stratigraphy. Soil samples collected from soil borings will be analyzed
at the on-site mobile laboratory for benzene, toluene, ethylbenzene, and xylenes (BTEX),
tetrachloroethene (PERC), trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1-TCA), 1,1-
dichloroethene, (1,1-DCE), and trans 1,2-dichloroethene (trans 1,2-DCE) by modified EPA method
3810. In addition, selected subsurface soil samples will be analyzed for aromatic and chlorinated
VOCs by EPA Method SW-846 8010/8020 and for lead, chromium, barium, cadmium, and mercury
in accordance with EPA SW-846-7000 series.

1.2.2 Soil Vapor Extraction (SVE) Pilot Testing Program

The pilot testing program for the Site will consist of the installation of a SVE extraction well and
approximately three SVE vapor monitoring wells. These wells will be used to conduct an SVE pilot
test to determine the efficacy of SVE technology at the Site, as well as to produce design parameters
for a potential full-scale SVE remediation system.

HULL & ASSOCIATES, INC. MARCH 1996
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2.0 SOIL

2.1 Objectives

A soil boring program will be implemented to:

1. assess the Site geology by describing the unconsolidated overburden material to a
maximum depth of fifty feet;

2. assess the unconsolidated hydrogeologic strata and the presence of confining layers;
and
3. define the extent of potential contamination within soils.
22 V. Zon i i rface Inv

Soil borings will be completed at the locations described in the Work Plan. Soil samples will be
collected from all soil borings excluding those associated with the installation of the SVE pilot testing
wells and vapor monitoring wells. Chemical analyses, visual soil descriptions, and textural analyses
of these samples will also be conducted.

2.2.1 Sample Locations and Frequency

One soil boring located in Area 2 will be continuously sampled on 2-foot intervals to a total depth
of 50 feet below grade. Two soil borings will be installed in areas determined to have the highest
potential for elevated metals concentration in the vadose zone for metals delineation. These borings
will be sampled on 10-foot intervals beginning at the interval 4 to 6-feet below grade and extending
to 46 feet below grade. The remaining soil borings will be sampled on 5-foot intervals beginning
at 4 to 6-feet below grade until two successive samples show no presence of VOCs as determined
by the on-site analytical services.

2.2.2 Sample Designation
Soil samples will be identified using a Sample Identification Number (SIN). An example of a valid

SIN for a soil sample would be as follows:

HULL & ASSOCIATES, INC. MARCH 1996
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NMB004- SB1-SS3-D157
' , \ L—— Dublin Employee #157

Soil Sample Number
Soil Boring Station
Project Number

The sample identification of the soil samples will identify the station number (e.g., soil boring
number, SB-X) and the soil sample number. Soil sample numbers are sequential and begin at one

for each boring.

223 Sampling Equipment and Procedures
Soil borings will be completed using a Geoprobe. The Geoprobe will advance narrow diameter (1

to 1 3/8 inches) sampling probes into the subsurface using a hydraulic hammer mechanism.

2.2.3.1 Geoprobe Soil Sampling

Soil samples will be obtained by using a decontaminated, 2-foot long, 1 3/8 inch outer diameter
piston sampler fitted with new, clean, acetate sampling liners. The soil sampler will be
advanced to the target sampling depth, where the piston retaining pin will be removed. The
soil sampler will be driven an additional 2 feet into the subsurface, displacing the piston with
soil. The soil sampler will then be retrieved to the surface, and the soil sample will be

removed from the sampler in the acetate liner.

2.2.4  Sample Handling

Each sample collected from soil borings will be split into two portions. The first portion will be
utilized for headspace analysis. This portion will then be analyzed at the on-site laboratory. The
second portion will be placed in the appropriate laboratory supplied analytical containers and placed
on ice for possible future analysis at the fixed laboratory.

2.2.5 Headspace Analysis of Soil Samples

Soil samples will be analyzed in the field utilizing a photoionization detector (PID) or a flame
ionization detector (FID) as described in HAI SOP No. 4008 (Appendix A). This scfeening will be
performed on all soil samples collected during soil boring installation. Soil samples will be screened

HULL & ASSOCIATES, INC. MARCH 1996
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within 10 minutes of the time samples are collected. Calibration procedures for the PID and FID
are included in HAI SOP No. 4008 (Appendix A).

2.2.6 Sample Handling and Chemical Analysis

A portion of each sample, as described above, collected from the continuously sampled and 5-foot
interval sampled soil borings will be submitted to the on-site chemist for analysis of BTEX, PCE,
TCE, 1,1,1-TCA, 1,1-DCE and trans 1,2-DCE by modified EPA method 3810. As described in the
Work Plan, the “worst-case” soil sample per area of concern exhibiting the highest combined
concentrations of PCE, TCE, 1,1,1-TCA, 1,1-DCE and trans 1,2-DCE by modified EPA method
3810 will be submitted to a fixed laboratory for analysis of aromatic and chlorinated VOCs by EPA
Method SW-846 8010/8020 and for lead, chromium, barium, cadmium, and mercury in accordance
with EPA SW-846 7000 series. Additionally, one “clean” sample per area of concern, exhibiting
individual concentrations of PCE, TCE, 1,1,1-TCA, 1,1-DCE and trans 1,2-DCE by modified EPA
method 3810 below their respective NYSDEC soil cleanup levels will be submitted to a fixed
laboratory for analysis.! The soil samples collected from the two soil borings installed for metals
delineation will be submitted to a fixed laboratory for the analysis of lead, chromium, barium,
cadmium, and mercury in accordance with EPA SW-846 7000 series, and TCLP metals extraction.
The TCLP extraction will be archived and analyzed only if the total metals analyses detect metals
in concentrations above the NYSDEC cleanup levels. Sample selection may deviate from the above
as approved by the Project Manager.

For quality assurance purposes, one field blank shall be collected for every twenty samples analyzed
or a minimum of one per day. The sample shall be collected by decontaminating the Geoprobe soil
sampler according to HAI SOP No. F1000 (Appendix A) and passing laboratory supplied water
through the sampler. The water shall be collected in the properly preserved containers specified in

! Based on soil cleanup levels detailed in the NYSDEC technical and administrative
guidance memorandum, "Division Technical and Administrative Guidance Memorandum:
Determination of Soil Cleanup Objectives and Cleanup Levels," November 16, 1992 (TAGM
HWR-92-4046). The soil cleanup levels from NYSDEC’s November 18, 1992 TAGM are only
being used as a basis for comparison and are not to be construed as the cleanup goals for the
IRM.

HULL & ASSOCIATES, INC. MARCH 1996
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the QAPP and analyzed for the same parameters as the soil samples in the mobile laboratory by
modified EPA method 3810.

Samples submitted for fixed laboratoyry analysis will be accompanied by trip blanks. Trip blanks will
be prepared by the laboratory. The trip blank will be subject to the same handling and transportation
procedures as the samples. Trip blanks will be required at the rate of one per shipping container
that contains samples for volatile analyses. Trip blanks must remain in the sample shipping

containers during sample collection and transportation (i.e., roundtrip).

2.2.6.1 Special Handling Considerations

Samples collected for chemical or physical analysis shall be stored in a manner to prevent the
samples from freezing in cold weather. Samples collected in weather conditions above freezing
for chemical analysis shall be stored at 4°C by placing them on ice in an ice chest or by storing
them in the refrigerator located in the mobile laboratory immediately after the samples are
obtained.

2.2.7  Chain-of-Custody

The chain-of-custody will trace possession and handling of individual samples from the time of field
collection through laboratory analysis. The chain-of-custody program will include: sample labels,
sample seals, field logbook, chain-of-custody record; sample analysis request sheet; and laboratory
logbook. Chain-of-custody documentation will be used solely for samples submitted to a fixed
laboratory. Because samples to be submitted to the mobile laboratory are analyzed within
approximately one hour, and are sole custody of the analyst operating the mobile laboratory,

conventional chain-of-custody documentation is unnecessary for these samples.

HULL & ASSOCIATES, INC. MARCH 1996
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Sample Labels
All sample labels will contain the following information:

sample 1.D. number;

name of collector;

date and time of collection;
place of collection; and
parameter requested for analysis.

DB N

Sample Seal
A seal will be placed on the sample container or on the shipping container to ensure that
samples have not been disturbed during transportation.

Field Log Book
An up-to-date field log book will be kept by each sampling team. The log book shall include,
but not be limited to, the following:

boring I.D.;

boring depth;

date and time of sample collection;

sampling sequence;

types of containers used to store samples;
sample 1.D. numbers;

parameters requested for analysis/preservatives;
field analysis data and methods (i.e. temp, pH, etc.);
destination (lab) and transporter;

field observations; and

samplers.

el BB Sl e

— e \D
—_O

Chain-of-Custody Record
The chain-of-custody record will be maintained to trace sample possession and time of
collection for samples submitted to fixed laboratories. The chain-of-custody will accompany

each sample and record the:

HULL & ASSOCIATES, INC. MARCH 1996
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sample number;

signature of collectors;

date and time of collection;

sample type;

number of containers;

analytical parameters requested;

signature of relinquishee and dates of possession by each party; and
preservatives.

PNAL A BN

Laboratory Logbook

The laboratory will maintain a record of the processing steps that are applied to each sample
(i.e. sample preparation techniques, instrumental methods, experimental conditions, QC
results). The time, date and name of the person performing each processing will also be
recorded.

2.2.8 Soil Classification and Field Descriptions
Samples will be classified in the field according to HAI SOP No. F1006 (Appendix A). Samples
may be chosen for textural analyses at the discretion of the field hydrogeologist at a minimum of one

sample per distinct stratigraphic interval.

2.2.9  Decontamination of Equipment

All soil sampling equipment such as the drill rig and related equipment shall be decontaminated in
accordance with HAI SOP No. F1000 (Appendix A). All decontamination rinse water shall be
collected and containerized for disposal.

2.2.10 Decommissioning of Soil Borings
Each soil boring that is not utilized for monitoring well installation shall be decommissioned by

adding granular bentonite or bentonite slurry.

2.2.11 Disposal of Unused Soil Samples
All extraneous soils that are excavated during soil boring installation shall be properly stored and
secured according to HAI SOP No. F1000 (Appendix A).

HULL & ASSOCIATES, INC. MARCH 1996
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2.2.12  Air Quality Monitoring

Air quality monitoring will be performed for worker health and safety during the soil boring program
as described in the Work Plan. Monitoring procedures and action levels are described in the HASP
(Appendix C).

HULL & ASSOCIATES, INC. Nmooamnlm
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3.0 SOIL VAPOR EXTRACTION PILOT TESTING

3.1 Objectives

A soil vapor extraction pilot test program will be implemented to:

1. evaluate SVE as a remedial technology;
2. determine soil air permeability values;
3. establish design parameters for potential full-scale remediation system installation; and

4. evaluate the need for potential off-gas treatment technologies.

2 SVE Well Con ion Installati
3.2.1 SVE Well Locations
One SVE well has been proposed for this investigation. The SVE well will be “nested” and will
consist of up to three separate screened intervals located in the same borehole. The number of
screened intervals in the extraction well may vary based on the thickness of the unconsoli-
dated/glacial material, the stratigraphy encountered, and/or the contaminant distribution encountered

at the proposed location.

A minimum of three SVE vapor monitoring wells will be installed at varying radial distances away
from the SVE extraction well. The vapor monitoring wells will also be nested so that screened
sections will correspond in depth to the screened sections of the SVE extraction well. The vapor
monitoring wells will be installed from 10 to 30 feet away from the SVE extraction well.

3.2.2 New Well Designation (Numbering)

New SVE extraction and vapor monitoring wells installed will be numbered to uniquely identify each
well. Each SVE well nest will be numbered sequentially beginning at the next available well number
for the Site. Monitoring and extraction points will be designated with an S, M, or D to signify
whether the point is screened in the shallow, medial, or deep interval of the unsaturated zone of the

Site.

HULL & ASSOCIATES, INC. MARCH 1996
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3.2.3  SVE Well Installation Equipment and Procedures
3.2.3.1 Hollow Stem Auger Drilling
SVE wells will be installed utilizing hollow stem augers in accordance with HAI SOP No.
F2000 (Appendix A).

3.2.3.2 SVE Well Construction Specifications
Each SVE well will be installed in accordance with HAI SOP No. F2003 (Appendix A).

324 Decontamination of Equipment
All sampling equipment including the drill rig and associated well construction equipment will be
decontaminated in accordance with HAI SOP No. F1000 (see Appendix A).

3.25 Disposal of Auger Cuttings
All auger cuttings and extraneous soils that are excavated during SVE well installation shall be
properly stored and secured according to HAI SOP No. F2013 (Appendix A).

3.2.6 Air Quality Monitoring

Air quality monitoring will be performed for worker health and safety during the SVE well
installation program as described in the Work Plan. Monitoring procedures and action levels are
described in the HASP (Appendix C).

3.3 SVE Pilot Testing

3.3.1 Locations and Frequency

SVE testing will be conducted on the SVE extraction well to determine design parameters in the
screened intervals of the unsaturated zone. It is estimated that three stages of SVE flow rates will
be tested per SVE extraction well screened interval;, however, the testing format may vary based on
observed field data.

HULL & ASSOCIATES, INC. MARCH 1996
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3.3.2 Documentation
All SVE pilot test data will be recorded in field notebooks. At a minimum, the following
information should be recorded for the pilot testing program:

1.  personnel performing the tests;
2.  well designation;
3.  weather conditions;

4. test data; and

5. any other observations made during the tests.

333 SVE Pilot Testing

SVE pilot testing will be conducted by attaching a vacuum blower to the extraction well and
monitoring the induced vacuum in surrounding monitoring points. It is estimated that three stages
of air flow will be tested per screened section of the extraction well. During each stage, the

following parameters will be measured every 30 minutes:

Vacuum at the extraction well head;
Air flow from the extraction well;
Volatile organic compounds (VOCs) from the extraction well using a PID or FID;

Ll

Induced vacuum in the surrounding SVE vapor monitoring wells.

Once an apparent equilibrium has been reached (after approximately 1 to 1.5 hours), the next air
flow stage will be tested.

334 Tedlar Bag Effluent Air Sampling
During the SVE pilot testing, a minimum of one Tedlar bag air sample will be collected per SVE
extraction well screened interval. The air sample will be collected from the SVE pilot testing stage,

per screened interval, which produces the highest VOC emissions based on PID or FID effluent

HULL & ASSOCIATES, INC. MARCH 1996
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monitoring. The air sample will be submitted to a fixed laboratory for analysis of volatile aromatic
and halogenated organic compounds by EPA method T014 or equivalent.

3.3.5  Quality Monitoring

Air quality monitoring will be performed for worker health and safety during the SVE pilot testing
program as described in the Work Plan. Monitoring procedures and action levels are described in
the HASP (Appendix C).

HULL & ASSOCIATES, INC. MARCH 1996
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List of Standard Operating Procedures

F1000 - Decontamination of Field Equipment

F1006 - Field Soil Classification/Description

F2000 - Overburden/Glacial Drilling - Utilizing Hollow Stem Augers
F2002 - Decommissioning of Overburden/Glacial Geotechnical Soil Borings
F2003 - Vacuum Extraction Well Installation

F2012 - Procedure for Proper Containment/Storage of Used Drilling Fluids, Decon Fluids, and
Purged Ground Water

F2013 - Procedure for Proper Containment/Storage of Soil Produced from Drilling Operations
(Auger Cuttings) and Soil Excavations

F3000 - Subsurface Soil Sampling Utilizing a Split Spoon Sampler

F4008 - Soil/Water Sample Headspace Screening with a Photoionization Detector
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SOP No. F1000
DECONTAMINATION OF FIELD EQUIPMENT

1.0 Purpose

This section documents the procedures that will be followed when decontaminating field
equipment. The equipment may include split spoon soil samplers, bailers, trowels, shovels,
hand augers, drilling rigs, soil vapor sampling equipment, or any other type of reusable
equipment used during field investigations.

In appropriate, decontamination will be performed as a quality assurance measure and safety
precaution. Proper decontamination will be performed to minimize cross contamination
between sampling locations or sampling intervals and transporting potentially contaminated
_materials off-site. '

Decontamination of the drilling rigs, if appropriate, will be conducted in a designated
decontamination area. Most smaller equipment (e.g., submersible pumps, etc.) can be
decontaminated at the sampling location or between collection points. All decontamination
materials that cannot be recycled will be properly packaged and disposed of based upon the
nature of contamination.

2.0 Equipment and Materials

- High-pressure steam cleaner

- Cleaning fluids: non-phosphatic soap and/or detergents, potable water,
distilled/deionized water, hydrochloric/nitric acid, isopropanol, acetone, methanoi,
and/or hexane

- Shovels and brushes

- Paper towels

- Disposable gloves

- Waste storage containers: plastic bags, drums, boxes

- Cleaning containers: plastic buckets, etc.

- Plastic sheeting

- Personal pratective equipment

3.0 General
A. All decontamination will be performed under the assumption that the equipment is
contaminated.
B. An adequate supply of all decontamination equipment and materials will be available
on site. ‘
HULL & ASSOCIATES, INC. STD * 8/95
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4.0  Procedures
The following sections present the decontamination procedures that will be followed during
the performance of all field tasks. If different or more extensive procedures are required,
they will be pre-approved by the Project Manager and Quality Assurance Officer.

4.1 Drilling Rig and Associated Equipment

A. All equipment associated with the selected drilling method coming in contact
with potential contamination, both as part of subsurface equipment
advancement and due to aboveground contact with drilling fluids, extracted
soils, drill rig lubricants and fuels, etc., will be decontaminated prior to use
of this equipment for soil boring advancement. At the discretion of the
Project Manager, the entire drilling rig may be decontaminated due to foreign
substances adhering two the rig as a result of operations, transplant from off-
site, or travel between soil boring locations.

B. A high-pressure steam cleaner should be used to remove foreign material
from inside and outside of drilling equipment that will not come into contact
with test samples. Decontamination of sampling equipment (e.g., split-spoon
samplers) is described in section 4.2.

C. All liquid and solid material produced from this operation will be collected
and properly contained. '

D. The date, time, and decontamination procedure used will be recorded on the
boring log or daily field report or in a field notebook.

4.2 Split Spoon Barrel Sampler

To ensure that the potential for cross contamination is minimized during subsurface
investigations, the split spoon sampler will be decontaminated between sampling

intervals.

A. After collecting the split spoon sample, the sampler will be disassembled and
decontaminated by first physically removing any adhering soil material from
the sampler.

B. The sampler will be placed in a bucket containing a non-phosphatic soap

solution (e.g., Liquinox) and scrubbed until visibly clean.

C. The sampler will then be thoroughly rinsed with potable water until all soap
solution is removed.

D. The sampler will be reassembled.

HULL & ASSOCIATES, INC. STD * 8/95
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4.3 Submersible Pump

This procedure will be employed to decontaminate the submersible pumps that are
used in well purging and/or development operations.

A. After removing the pump from the well, all exterior surfaces (the housing and
hose) will be wiped with clean paper towels and placed on clean plastic. If
any extraneous material is present on the outside of the pump or hose, it will
be removed using a stiff brush.

B. The pump will then be placed in a suitably sized container of non-phosphatic
soap solution (e.g., Liquinox) and potable water. If possible, the pump will
be turned on to circulate the solution through the pump.

C. If sampling for metals, local sampling protocol may require that the pump
will be placed in a bucket containing ten percent hydrochloric or nitric acid
and, if possible, turned on to circulate the acid through the pump. If
sampling for organics, local sampling protocol may also require placing the
pump in solvent pesticide grade isopropanol, acetone, methanol, and/or
hexane alone, or if required, in some combination, and turned on to circulate
the solution through the pump. The compatibility of any corrosive
materials with the internal or external parts of the pump must be verified
prior to their use. In addition, the use of flammable materials for
decontamination is prohibited unless the pump is certified to be
intrinsically safe.

D. Following each cleaning sequence described in B and C above, the pump will
then be placed in a suitably sized container of clean potable or distilled water
and then thoroughly rinsed. The pump will be turned on until the internal
portion of the pump and tubing is free of cleaning solution; otherwise, the
pump will be hand-circulated around the container and clean water will be
cascaded into the pump. The outside of the pump housing will also be
thoroughly rinsed with potable or distilled water. The last rinse applied to
the pump system will always be distilled water.

E. The pump and hosing will be properly stored to ensure that the system
remains clean during transportation to other well heads. The pump and
hosing will not be allowed to come in contact with the ground at any time
during handling and transportation. If this occurs, the pump and tubing will
be reclean<d.

F. Al liquids and waste materials produced during this operation will be
properly stored and disposed as determined by the Project Manager.
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4.4 Bailers

This section documents the procedures that will be followed during the
decontamination of re-useable bailers employed during purging or sampling
operations.

A. After removing a dedicated bailer from the well, or a non-dedicated bailer
from its transport packaging, it will be wiped with clean paper towels and
placed on clean plastic.

B. The bailer will be scrubbed with non-phosphatic soap solution inside and out.
The inside of the bailer will be scrubbed with a cylinder brush to ensure that
interior walls are thoroughly cleaned.

C. If sampling for metals, local sampling protocol may require that the bailer is
rinsed with ten percent hydrochloric or nitric acid. If sampling for organic,
local sampling protocol may also require that the bailer be rinsed with
solvent-grade isopropanol, acetone, methanol, and/or hexane alone, or if
required, in some combination.

D. Following completion of each cleaning sequence described above in B and C,
the bailer will be rinsed with potable (as approved by the Project Manager)
or distilled water until it is free of the soap solution.

E. The bailer will then be wiped dry using paper towels.

F. The bailer will be properly stored and the bailer cord properly disposed of to
prevent contamination from occurring between sampling locations. To
properly store the bailer, the entire bailer will be placed in its dedicated PVC
storage tube or wrapped in inert material (e.g., Saran wrap, aluminum foil,
etc.).

G. All paper towels and plastic sheeting used during decontamination procedures
will be placed in a trash bag and properly disposed. Liquids used for
decontamination of the bailers will be collected, properly stored, and disposed
of as directed by the Project Manager.

4.5 Soil Gas Sampling Equipment

This section documents the procedures that will be adhered to during the
decontamination of soil gas survey equipment between sampling locations.

A. Any extraneous soil material on the sampling rods will be removed prior to
washing the rods.
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B. The collection rods, nipples, and shield point adapter will be placed in a
suitably sized container and thoroughly scrubbed with a brush and non-
phosphatic soap (e.g., Liquinox) solution.

C. The parts will be completely rinsed with distilled water until all residue of the
soap solution is removed.

D. The collection rods will be wiped dry with paper towels and properly stored
to prevent contamination between sampling locations.

4.6 Sampling Spoons, Trowels, or Scoops

A. All buckets, brushes, spoons, spades or trowels will be cleaned with a non-
phosphate detergent (e.g., Liquinox) solution and rinsed well with distilled
water prior to sample collection.

B. Two decontamination buckets will be prepared with an adequate amount of
cleaning solution and one decontamination brush will be dedicated to each
bucket.

C. Vinyl, latex, or nitrile gloves will be worn.

D. A two-stage decontamination process will be used. The grossly soiled

sampling device will first be cleaned in the first bucket, rinsed with distilled
water, then cleaned again in the second bucket and finally rinsed thoroughly
with distilled water. The first bucket will be dedicated for removing the
gross soil, sludge, or sediment.

E. When the cleaning solution in the first bucket becomes dirty, the solution
shall be properly discarded and the second bucket will replace the first. A
new cleaning solution will be prepared in the original first bucket and it will
now become the second bucket.

4.7 Monitoring Well/Piezometer/Ground-Water _Extraction Well/Soil _Vapor
Probe/Vacuum _ Extraction Well Casing and Screen Pre-Installation

Decontamination Procedures

This section documents the procedures that will be adhered to during the pre-
installation decontamination of a monitoring well, piezometer, ground-water
extraction well, soil vapor probe, and vacuum extraction well casings and screens and
bottom caps. The following procedures apply to both PVC and Type 304 stainless
steel casing and screen materials.
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A. All personnel handling the well materials will be wearing clean vinyl, nitrile
or latex protective gloves.

B. When the well casing and screen is removed from the packaging, the well
materials will be placed on clean saw horses or an equivalent support device.
The well materials shall be washed with a clean stiff brush and a non-
phosphatic soap solution (e.g., Liquinox). o

C. After the well materials are washed, they will be rinsed with potable water.

D. A high pressure steam cleaner may then be used to thoroughly remove any
remaining soap or soiled areas.

E. The final step will be to rinse the well materials with distilled water. The
well materials shall remain on the saw horses until well construction
commences.

4.8 Interface Probe and Water Level Indicator
The entire length of the probe and tape that was inserted into the well will be
decontaminated by washing with a non-phosphate detergent (e.g., Liquinox) and then
rinsing with distilled water.
5.0 Documentation
The procedure(s) employed, date(s), and time(s) will be recorded on the appropriate
documentation (e.g., daily field reports, field notebooks, boring logs, etc.). Any deviation
from these procedures must be noted. Deviations must be approved by the Project Manager
and Quality Assurance Officer.
6.0  Special Notes
None

7.0  Applicable Standards and References

None
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SOP No. F1006
FIELD SOIL CLASSIFICATION/DESCRIPTION

1.0  Purpose
This section documents the procedures to visually classify soils in the field. All descriptions
shall follow ASTM D653 and D2488. As a field guide, the attached table summarizes the
parameters to properly classify a soil sample.

2.0 Equipment and Materials
- Pocket penetrometer
- Visual soil classification reference (e.g., attached table)
- Dropper bottle with diluted HCI

3.0 Procedures
In general, soil descriptions shall be written in the following format:
- density or consistency classification/color/second major constituent (adjective)/major

constituent (principle noun)/minor constituents/moisture content/other characteristics

For example: hard brown silty clay with a trace of sand and gravel, moist, fractured.
Moisture contents may be written as: saturated, wet, very moist, moist, slightly moist, and
dry.
Damp may be substituted for moist.
Other characteristics that should be mentioned are: fractures, fracture fillings, laminations,
varves, organic content, oxidation, mineral fillings, sorting, and any evidence of potential
contamination.
See attached Table.

4.0 Documentation
A sample identification will be documented on the soil boring logs.

5.0  Special Notes
None

6.0  Applicable Standards and References
None
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HULL & ASSOCIATES, INC.
PROCEDURES FOR VISUAL SOIL CLASSIFICATION

TERMINOLOGY

Unless otherwise noted, all terms utilized herein refer to the Standard Definitions presented in ASTM D 653 and D 2488.

PARTICLE SIZFS
Boulders . Greater than 12 inches (305mm)
Cobbles - 3 inches (76.2mm) to 12 incbes (305mm)
Gravel: Coarse - 3/4 inches (19.05mm) to 3 incbes (76.2mm)
Fine - No. 4 - 3/16 incbes (4.75mm) to 3/4 inches (19.05mm)
Sand: Coarse - No. 10 (2.00mm) to No. 4 (4.75mm)
Meodium - No. 40 (0.425mm) to No. 10 (2.00mm)
Fine - No. 200 (0.074mm)to No. 40 (0.425mm)
Silt - 0.005mm to 0.074mm
Clay - Less than 0.005mm
COHESIONLESS SOILS
Denasity Relative Approximate
Classification Classification Density % Range of (N)
The major soil i is the princip} Very Loose 0-15 04
ooun, i.c. sand, silt, gravel. The second
major soil constituent and other minor Loose 16-35 5-10
constituents are reported as follows:
Medium Dense 36-65 11-30
Second Major Conatituent Minor Coanstituents
(percent by weight) (percent by weight) Dense 66-85 31-50
Trace . 11012% Trace - lw12% Very Dense 86-100 Over 50
Adjective - 12t0 35%  Little - 12023% Relative Density of Cohesionless Sotls is based upon an
(clayey, silty, etc.) evaluation of the Standard Py ion Resi ™,
modified a8 required for depth effects, sampling effects,
And - Over 35% Some -231033% ew.
COHESIVE SOILS

If ciay content is sufficicat so that clay dominates soil propertics, clay becomes the principal noun with the other major s0il constituentas modifier; i.e., silty clay. Other minor soil constituents
may be included in accordance with the classification breakdown for cobesionless soils; i.e., silty clay, trace of sand, little gravel.

Unconfined Compreasive Approximate
Consistency __ Strength (paf) Rangeof (V)
Very Soft Below 500 0-2
Soft 500 - 1000 -4
Medium Stiff 1000 - 2000 5-8
Suff 2000 - 4000 9-15
Very Stff 4000 - 8000 16 - 30
Hard 8000 -~ 16000 31-50
Very Hand Over 16000 Over 50

Consistency of cohesive soile is based upon an cvaluation of the observed resistance to deformanos under load and not upon the Standard P ion Resi N).
SAMPLE DESIGNATIONS

AS - Auger Sample - Directly from suger flight

BS - Miscellaneous Sampies - Boatie or Bag.

S - Split Spoon Sample - ASTM D 1586-67.

LS - Liner Sample S with liner nsert 3 mches i length.

ST - Shelby Tube Sample - 3 mch dimmeter unicss otherwise noted.
PS -” Piston Sample - 3 inch diameter unless otherwise noted.

RC - Rock Core - NX core unicss otherwwe noted.

STANDARD PENETRATION TEST (ASTM D1586): A 2.0 outside-~di , 1-3/8° insido-di split barrel sampler is driven into undisturbed soil by means of a 140-pound weight
falling frecly through a vertical distance of 30 inches. The sampler is normaily driven three successive 6-inch increments. The sccond and third blows are added to determine the Standard
Penetration Resistance (N).
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SOP No. F2000
OVERBURDEN/GLACIAL DRILLING - UTILIZING HOLLOW STEM AUGERS

1.0 Purpose

This section documents the procedures to advance hollow stem augers in the
overburden/glacial material to collect geotechnical and hydrogeologic data and install ground-
water monitoring wells.

2.0 Equipment and Materials

The driller shall be capable of providing power-driven sectional hollow stem auger flights
with a minimum inside diameter of four inches. In addition, the following equipment will
be on-site and provided by the drilling contractor:

- Drill rods, minimum size equivalent to the "A" rod, with an O.D. of 1 5/8 inch and
an I.D. of 1 1/8 inch '

- Hollow stem augers with a minimum of four-inch I.D.

- Hollow stem auger plug

- Drive hammer (1) 300 pound and (1) 140 pound + 5 pounds

- Eighteen and twenty-four inch split-spoon barrel samplers

- Tri-cone roller and diamond core bit

- Water tank and pump

- Steam cleaner

3.0 Procedures

The boring will be advanced by rotating the hollow stem augers to the desired depth to
collect a sample or install a well. For sample collection, the augers will be advanced to a
particular depth and samples collected from the material ahead of the augers. The hole will
then be advanced to the maximum penetration point of the sampler with the hollow stem plug
in place. During the drilling operations for installating the monitoring wells, the borehole
will be drilled using a hollow stem plug or auger plug. This will prevent drilling material
from entering the augers.

To advance further into the borehole, additional flights of augers will be added one at a time
to meet the required depth. If an obstruction is encountered, the driller must attempt to
penetrate the obstruction using the tri-cone roller bit, coring device, or other acceptable
equipment. If attempts to penetrate the obstruction are unsuccessful, the boring will be
abandoned in accordance with HAI SOP No. F2002, and relocated upgradient of the
decommissioned boring. It should be noted that the spoil material and unused soil samples
produced from the drilling operation will be properly stored in DOT approved open-top steel
drums or covered with visqueen in accordance with HAI SOP No. F2013.
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Hollow stem augering will be employed without the use of drilling fluids unless approval is
given by the Project Manager. When water is used in the drilling operations, it will not be
recirculated back into boring unless approval is given by the Project Manager. Water
produced from this operation will be properly contained in accordance with SOP No. F2012.

Upon completion and if a monitoring well is not installed, each boring will be abandoned in
accordance with HAI SOP No. F2002.

4.0 Documentation
The details of the boring operations will be recorded on the HAI boring logs which will
contain all pertinent data. Any deviations from this SOP and the reason for the deviation
shall be documented.

5.0  Special Notes
Hollow stem augering is often the simplest technique for performing soil investigations and
sampling. However, certain physical site characteristics often preclude the use of this
technique. These characteristics may include: depth to ground water, soil characteristics
(e.g., heaving sands) and the equipment used.

6.0  Applicable Standards and References

None
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SOP No. F2002

DECOMMISSIONING OF OVERBURDEN/GLACIAL GEOTECHNICAL SOIL BORINGS

1.0  Purpose
This section documents procedures to decommission geotechnical borings drilled entirely in
glacial/overburden material.

2.0 Equipment and Materials

- Drilling rig with hollow-stem augers or drive/spin casing

- Sodium-bentonite or cement-bentonite slurry

- Concrete

3.0  Procedures

A, The geotechnical boring to be decommissioned will be sealed by using a thick slurry
mixture of sodium-bentonite or cement-bentonite slurry, which is injected at the
bottom of the borehole using a tremie pipe. The casing or auger stem will be
periodically filled as a section of the casing or augers is withdrawn to maintain a
continuous seal. When completed, the slurry will be allowed to settle for
approximately 18 to 24 hours. The borehole will then be reinspected and additional
grout will be added if necessary.

B. After the slurry has reached a static level, the remaining annular space will be sealed
with approximately three feet of concrete (in traffic areas). In areas which can
support vegetative growth, the slurry will be leveled at approximately two feet below
ground surface. The remaining two feet will then be filled with topsoil.

4.0 Documentation

All pertinent data such as the total depth of drilling, the amount of slurry used, the mixture

of slurry used, the thickness of the slurry column, and the thickness of the concrete plug will

be recorded on the soil boring log. The decommissioning of any geotechnical soil boring
shall be performed under prior approval of the Project Manager.
5.0  Special Notes
If a new boring and/or monitoring well is installed, it will be placed approximately ten feet
away and hydraulically upgradient from the previous location to prevent any potential effect
of the sodium-bentonite slurry on the ground-water quality.
6.0  Applicable Standards and References
None
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SOP No. F2003
VACUUM EXTRACTION WELL INSTALLATION

1.0  Purpose

This section documents the procedures that will be followed when constructing vacuum
extraction (VE) wells.

2.0 Equipment and Materials

- Drilling rig with the capability of installing a four-inch diameter VE well using
hollow stern augers

- Twenty-four inch split spoon barrel sampler

- Four-inch PVC casing and four-inch PVC slotted screen

- Clean filter sand (grain size ranging from 0.58 mm to 2.0 mm equivalent to U.S.
standard sieve No. 30 and No. 10, respectively)

- Sodium-bentonite pellets, chips or granules

- 3000 psi concrete

- Flush mount protective manhole or other applicable protective casing

- Four-inch PVC tee (if underground header pipe will be connected to the well)

3.0 Procedures

A. The VE wells will be installed in a minimum of a 6.25 inch (ID) hollow stem auger
borehole. The borehole will be advanced with hollow stem augers and sampled with
a twenty-four inch split spoon sampler in accordance with HAI SOP No. F2000 and
HAI SOP No. F3000, respectively. The borehole will be advanced until the
piezometric surface or water table is encountered, or the predetermined depth has
been achieved, at which time the drilling and sampling shall cease.

B. Once saturation is encountered, a one foot layer of clean filter sand (see Section 2.0
for proper grain size) to serve as a cushion will be placed at the bottom of the
borehole. The PVC screen and casing shall be carefully lowered in the borehole.
Figure F2003-1 illustrates a generalized schematic of the VE well construction.
Screen length and slot size will be determined by the Project Manager.

C. Clean sand pack will be placed in the annular space around the screened portion of
the well. This sand pack must extend a maximum of one foot above the top of the
screen. The sand pack will serve as a filtering medium to mitigate the introduction
of formational fines.
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D. Sodium-bentonite pellets, chips or granules will be placed on top of the sand pack
(one foot minimum thickness) to protect the extraction well from surface water
infiltration. After placement, an appropriate quantity of potable or distilled water
shall be poured into the borehole to hydrate the sodium-bentonite. A bentonite slurry
will be placed in the remaining annulus to three feet below the surface.

E. Once the necessary piping is connected to the vacuum extraction well, a minimum
three foot depth of concrete shall be placed around the wellhead to serve as an
anchor. This concrete anchor must extend to the ground surface and serve as an
apron with the surface sloping away from the well to divert surface water away from
the wellhead. In addition to the concrete anchor, a flush-mount manhole or
protective casing will be installed to protect the vacuum extraction well. If a flush-
mount manhole is used, the VE well should be situated at an elevation in the manhole
to allow a slip-on cap to be installed.

4.0 Documentation
All pertinent construction data such as the total depth of borehole, the length of PVC screen,
the thickness of the sand pack, the slot opening size, and the thickness of the sodium-
bentonite seal will be recorded on the well construction log.

5.0  Special Notes
None

6.0  Applicable Standards and References

None
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SOP No. F2012
PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF USED DRILLING
FLUIDS, DECON FLUIDS, AND PURGED GROUND WATER

1.0  Purpose

This section documents the procedures to properly contain or store drilling fluids that will
be recirculated from a borehole, fluids extracted from a monitoring well, and
decontamination fluids.

2.0 Equipment and Materials

- Five-gallon buckets

- Thirty-gallon trash can

- Portable water tank (of appropriate size)

- Dot approved, closed-top, 55-gallon steel drum, Type 17E
- Paint pen or permanent marker (indelible)

3.0 Procedures

A. itoring Wells/Extraction Well Water -All ground water that is extracted
-from a monitoring well/extraction well and not utilized for laboratory analysis must

be temporarily stored in a DOT-approved fifty-five gallon steel drum with a closed
top. The drum will be marked with the date of generation, the identification of the
well the water was purged from, and the words "Purge Water". Purge water shall
never be disposed of on the ground, into a sewer, or into a nearby stream unless
permits are obtained. Water may only be discharged to a sewer or stream if
permission has been granted from the appropriate agency.

B. Drilling Fluids - All water that is introduced to a boring by the drill rig to aid in the
drilling procedure will not be recirculated back through the boring unless approval
is given by the Project Manager. If water must be collected for disposal, the fluids
shall be directed from the augers into a portable storage tank or tub via an overflow
adaptor. The contents of the portable tank will then be disposed of as directed by the
Project Manager.

C. Agquifer Test Purge Water - Water that is removed from the aquifer during a long
duration or step-drawdown aquifer test will be disposed of as directed by the Project

Manager.

Water that is extracted from a monitoring well to determine in-situ aquifer
characteristics will be stored in a portable container near the test well and then
disposed of as directed by the Project Manager. The portable container will be
marked with the date of generation and the identification of the test well that water
was extracted from.
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D. Decontamination Fluids - Any fluids generated from decontamination procedures will
be stored in DOT-approved fifty-five gallon steel drums with a closed top. The date
of generation and the words "Decon Fluids" will be clearly marked on the drum.

4.0 Documentation

The volume of water extracted from a well from developing or purging activities will be
recorded on the Ground-Water Data Sheet and in the field notebook.

The volume of ground water that is extracted from a monitoring well/extraction well will be
recorded on the Aquifer Test Data Sheet and in the field notebook.

The volume of water collected from a boring during drilling procedures will be recorded on
the Soil Boring Log.

The volume of decon fluids shall be recorded in a field notebook, soil boring log, or Ground-
Water Data Sheet.

5.0  Special Notes
None
6.0  Applicable Standards and References

None
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SOP No. F2013
PROCEDURE FOR PROPER CONTAINMENT/STORAGE OF SOIL PRODUCED FROM
DRILLING OPERATIONS (AUGER CUTTINGS) AND SOIL EXCAVATIONS

1.0  Purpose

This section documents the procedures to be followed to properly contain auger cuttings or
soils excavated in areas of known or suspected contamination.

2.0 Equipment and Materials

- Shovel

- DOT-approved 55-gallon steel drums with locking open-top lids, Type 17H
- Visqueen

- Straw bales _

- Stakes or concrete blocks

- Paint pen or permanent marker (indelible)

3.0 General

A. Auger cuttings - All soil produced from drilling operations (auger cuttings) that is not
saved for physical or chemical analysis will be containerized on-site in DOT
approved 55-gallon drums or stockpiled on and covered with visqueen in accordance
with the procedures described in Section 4.0.

B. Excavated Soiis - All soil excavated from areas of known or suspected contamination
will be stockpiled on and covered with visqueen in accordance with the procedures
described in Section 4.0.

4.0 Procedures

A. Drum Storage - Drums used to containerize auger cuttings will be clean DOT-
approved 55-gallon steel drums with locking open-top lids.

Auger cuttings will be placed in drums as soon as possible to avoid contaminating the
ground surface near the boring. Each drum shall be clearly labeled to identify the
date of generation and the boring it was generated from. If multiple drums are
needed for a particular boring, they will be consecutively numbered as they are
generated. An example of proper drum labeling is as follows:

8/6/94
SB5-001 -
(Soil Boring 5 - Drum No. 001)
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Drums may also be labeled with a self-adhesive label which may include the
following information:

Generator’s Name and Address
Site Number
Date
Soil Boring Number(s)

Soil from different soil boring locations will not be mixed unless otherwise directed
by the Project Manager. After the drums of soil are properly labeled and secured
with a tight fitting lid, drums will be moved to a drum staging area. The location of
the drum staging area will be coordinated with the site owner/operator. The location
selected should be away from traffic patterns, but accessible for future pick-up.

B. Stockpiling - Excavated soils will be stockpiled in accordance with Figure F2013-1.
Mixing auger cuttings from different locations will be verified with the Project
Manager and the location of the stockpile will be coordinated with the site
owner/operator. Prior to selecting a location, the volume of soil to be stockpiled will
be estimated to determine the space requirements for stockpiling. The location
selected should be away from traffic patterns, but accessible for future pick-up. It
may be appropriate to form separate stockpiles for soils generated from different
sources.

C. Soil Disposal - Prior to beginning the project, if possible, the Project Manager will
determine the soil disposal alternatives. If required, the sampling procedure and list
of parameters for analysis will be in accordance with the selected disposal facility’s
requirements.

5.0 Documentation

A. If auger cuttings are placed in drums, the following information will be included on
~ the soil boring log, field notebook, or in the daily field report:

- the number of drums generated
- labeling procedures
- the type of drums used

B. If auger cuttings or excavated soils are stockpiled, this will be noted on the soil
boring log, field notebook, or the daily field report. The estimated volume of soil
produced from each source should also be noted.

C. Photographs will bé taken of the drum staging area or the soil stockpile to document
that proper handling procedures were followed.
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D. Chain-of-custody records will be completed for composite soil samples sent to the
laboratory for analysis.

6.0  Special Notes
None
7.0  Applicable Standards and References

None
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SOP No. F3000
SUBSURFACE SOIL SAMPLING UTILIZING A SPLIT SPOON SAMPLER

1.0  Purpose

Subsurface soil samples will be collected at discrete intervals to determine the physical and
textural characteristics of the overburden/glacial material. Additionally, selected soil samples
may be used to evaluate levels of contamination at various depths and aerial extent depending
on the objectives of the project.

2.0 Equipment and Materials

- Analytical method-specified sample jars, if required

- One pint mason jars and/or ZipLoc bag

- 18 or 24-inch split-spoon sampling barrel with an appropriate drill rod assembly

- Drill rig with 140-pound drive weight system that allows for a 30-inch free fall

- Stainless steel laboratory spoon or spatula

- Clean disposable wipes

- Drill rig capable of utilizing a hollow stem auger system or drive and wash system

3.0 Procedures

A. After the borehole has been advanced to the desired sampling depth with the auger
system or casing system, the split-spoon sampler will be assembled and lowered
carefully into the bottom of the hole.

B. With the 18-inch or 24-inch split spoon set securely at the bottom of the augers or
casing, the drill rod will be marked at consecutive six-inch intervals for the purpose
of recording the number of blows to drive the sampler six inches. The length of
sampler will depend on subsurface conditions (e.g., compactness, etc.) and will be
subject to the approval of the Project Manager. If the sampler does not reach the
base of the augers or casing, the sampler will be withdrawn and the borehole will be
cleaned out to ensure that the sampler collects a representative sample of the
overburden/glacial material for the particular sampling interval.

C. The split spoon sampling barrel, independent of the length of the sampler, will be
driven by a free-falling drop hammer weighing 140 pounds and falling thirty inches
(ASTM D 1586-84). The sampler will be driven using Standard A drilling rods or
equivalent connected between the sampler and the driving weight. The number of
blows to drive the sampler for each six-inch interval will be recorded. The sampler
will be driven at least the length of sampler (e.g., 24 inches), unless sampler refusal
occurs or the blow count exceeds 100 per six-inch drive. If greater than 100 blows
per six-inch drive occurs, then the driving will stop and the sampler retrieved. Prior
to removal, the sampler may have to be rotated clockwise to free the sampler from
dense soils. Upon removal, the amount of bumping or banging on the drill rods will

HULL & ASSOCIATES, INC. STD * 8/95
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D. If conditions necessitate, the drilling fluids (e.g., potable water, etc.) will be added
to mitigate the problem of "heaving" sand. If this problem occurs, the augers or
casing will be kept full during sampling and sampling recovery. This procedure will
only be followed under the approval of the Project Manager. In cases where samples
are collected for chemical analyses, no drilling fluid will be added to the borehole.
This procedure must be followed to protect the chemical integrity of the soil sample.

E. The sampler will be retrieved and immediately opened to measure the length of
recovery. Recovery will then be recorded on the soil boring log. Any loose material
at the top of the sampler will not be included in the measurement of recovery and
will be discarded (this is usually material that has fallen into the borehole). The
samples will immediately be visually described utilizing the parameters described in
HAI SOP No. F1006. All pertinent data will be recorded on the soil boring log -
corresponding to the particular soil boring.

F. If the sample recovery is insufficient, the sampler will be reassembled and placed
back into the borehole. The sampling procedure will then be repeated.

G. If headspace analysis is required, the sample will be placed into a clean one-half or
one-pint sample jar after it has been visually described in accordance with HAI SOP
No. 1006. Headspace analysis will be performed on soil samples in accordance with
HAI SOP No. F4008.

H. The collected soil samples will be placed in a properly labeled sample jar. The
labeling will include, but is not limited to, the date of collection, project number,
boring designation, sample number, and sampling interval.

L After each sampling interval, the split spoon barrel sampler will be decontaminated
in accordance with HAI SOP No. F1000.

4.0 Documentation
All sampling information will be recorded on a properly labeled soil boring log. Any
additional comments or problems incurred during the sampling event will also be recorded.
5.0  Special Notes
None
6.0  Applicable Standards and References
None
HULL & ASSOCIATES, INC. STD = 8/95

be minimized to reduce disturbance to the sample and the possibility of losing a sandy
sample.
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SOP No. F4008
SOIL/WATER SAMPLE HEADSPACE SCREENING
WITH A PHOTOIONIZATION DETECTOR

1.0  Purpose

This section documents the procedures that will be followed to perform headspace screening
on soil and water samples utilizing a photoionization detector (PID).

2.0 Equipment and Materials

- A photoionization detector equipped with the appropriate eV bulb
- Calibration gas (isobutylene)

- Mason jars (pints or quarts) with mason jar lid rings

- 1 qt. Zip-loc baggies

- Aluminum foil

3.0 Procedures

A. The PID will be calibrated in accordance with the manufacturers’ requirements.
Calibration should be performed at a minimum interval of once per day, specifically
at the beginning of each day. The time, date, and other pertinent calibration
information (e.g., span setting) will be recorded in the field notebook or on the
appropriate field data sheet. If a log book is kept with the instrument, the
information will also be recorded in it.

B. When the sample (e.g., soil or water) is collected, it will be placed into the glass
sample jar until the jar is approximately half full. The mouth of the jar will be sealed
with clean aluminum foil and the lid ring (without the lid) placed on the jar and the
foil sealed against the jar. The sample jar will be agitated for at least fifteen seconds
taking care to avoid piercing the foil seal. The sample will be allowed to develop for
five to ten minutes in a warm area. The probe will be inserted through the foil seal
and the maximum meter response (which should occur after two to five seconds) will
be recorded.

As an alternative, Zip-loc baggies may be used to screen soil samples. The sample
will be prepared in the same manner as with a glass jar. After the sample has
developed, the probe will be inserted through the upper portion of the baggie to
obtain the headspace reading.

C. Special care will be taken to avoid inserting the probe directly into the sample (e.g.,
soil or water), thus preventing permanent damage to the instrument.

HULL & ASSOCIATES, INC. STD * 8/95
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4.0 Documentation

PID readings and calibration data will be recorded in the field notebook or on an appropriate
data sheet.

5.0  Special Notes

Use of the PID shall be avoided in atmospheres with high humidity. The meter response is
affected by high humidity. In addition, the meter should be acclimated to the atmosphere that
will be measured (i.e., the PID will not be used immediately after taking it from a heated car

or building to a cool outdoors. Approximately fifteen to thirty minutes should pass before
it is used).

6.0  Applicable Standards and References

Calabrese, E.J and P.T. Kostecki. Petroleum Contaminat ils. Volume 2. Lewis
Publishers, Inc. pp 133-135. 1989.

HULL & ASSOCIATES, INC. STD ‘3;9;
STANDARD OPERATING PROCEDURE PAGE 2



APPENDIX B

Quality Assurance Project Plan (QAPP)

v

. HULL & ASSOCIATES, INC. ' . . ‘ MARCH 1996
DUBLIN, OHIO NMB004D.009



Land Tech Remedial Inc., Analytical Services

ANALYSIS OF VOLATILE AROMATIC AND CHLORINATED COMPOUNDS BY GAS
CHROMATOGRAPHY: METHODS AND QA/QC PROCEDURES

INTRODUCTION

This Method and Quality Assurance/Qua)ity Control (QA/QC) Program outlines the operational
guidelines of Land Tech Remedials (LTR) Analytical Services. Methods and QA/QC
procedures employed by LTR are specifically designed to meet the standards of analytical
methods required by regulatory agencies, and to serve the individual needs of our clients. The
purpose of this document is to provide information on laboratory operations and procedures of
LTR's Analytical Services starting at the time of sample collection to the delivered data in a site

investigation report.

OBJECTIVES

9 To deliver analytical data that are scientifically valid, defensible and represent our

sound professional judgment.

9 To ensure that the selected analytical method, its sensitivity, accuracy and precision
meets the requirements of regulatory agencies and is adequate for the intended use of

the sample data.

9 To offer a competitive, highly advanced analytical program that can be specifically
tailored for every investigation in the field of environmental assessment and

remediation.
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Land Tech Remedial Inc. Analytical Services

METHODOLOGY

I. Equipment and Materials

Equipment: Analysis of volatile aromatic and chlorinated components by LTR's
Analytical Services are performed using SRI 8610 Gas Chromatographs with JNW DB 5
capillary columns. For analysis of volatile aromatic components LTR's Analytical Services
utilize a Photo-lonization Detector (PID) in series with a Flame-lonization Detector (FID), and
for analysis of chlorinated components a Photo-lonization Detector (PID) in series with an
Electrolytic Conductivity Detector (ELCD). Peak areas of target components are integrated
using a two channel Peaksimple lll data system installed on a Toshiba model T3200 portable
computer. Weights and dilutions are determined using a Mettler top-loading balance to 0.01 g,
and a Fisher constant temperature water bath is used for thermal and phase equilibration
required for analytical methods. Samples that are not immediately analyzed are stored in a

under-counter refrigerator/freezer at 4° C.

Materials: Sampling vials, 40 ml I-Chem screw cap septum vials, and sampie
preparation equipmént (B-D disposable plastic syringes and needles) are used only once then
disposed of in a safe and appropriate manner. Spatula for soil sample preparation are
cleaned with soapy water and dried with a clean paper towel. For headspace injections
separate, clearly labeled gas-tight glass syringes are used for standards, blanks, low-, and
high-concentration samples. After each use the syringes are disassembled, the needle is
cleaned with the appropriate wires, the plunger wiped clean, and the syringe barrel is baked at

50° C and purged with clean air or nitrogen gas.

’

Maintenance: In the daily start-up procedure for the operation of the gas
chromatograph LTR's Analytical Services follows start-up recommendations of the
manufacturer along with our internal standard operating procedure. This procedure includes

scrupulous cleaning of the photo-ionization detector lamp window, visual inspection of column,
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leak testing of connections, checking and setting of gas flow rates, setting of column

temperature and integration parameters and replacement of the injector port septum.
In-house inspection and maintenance of water bath and refrigerator are routinely

performed. The analytical balance is checked annually by a service representative with NBS

traceable weights.

Reagents and Standards: Standards are prepared using certified high purity analytical
standards (Chem Service) in methanol that are stored at 4° C and properly disposed of at their
expiration date. Preparation of standards proceeds by gravimetric dilution of these certified
standard solutions with deionized water to the desired concentration. After dilution standards
are immediately and carefully transferred into 40 ml screw cap septum vials and permanently
labeled with their content of components and their precise concentrations. Standards should
be prepared daily but under no circumstances are they to be stored for more than 48 hours at

4°C.

Il. Personnel Requirements and Training

All personnel of LTR's Analytical Services must have adequate education, training, and

experience to carry out their responsibilities as gas chromatography analyst. To ensure that
each analyst has acquired both sufficient and applicable knowledge the main objectives and
analytical tasks are periodically reviewed, and recommendations for additional training needs

are evaluated.

lll. Sample Handling and Documentation

Proper sample collection, preservation and storage, preparation, and documentation of sample
are the first steps in ensuring highest quality analytical data. Once a sample of ground water

or soil is collected by field personnel, it is immediately sealed in the appropriate container and
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labeled with the location of probe, depth of sampling interval, and coliection time. The field
technician is responsible for plotting probe locations on the site map and recording the date,
time, site coordinates and depth of collected samples, soil type (e.g. geological description,
presence of discoloration, odor, and soil moisture content).

Immediately after securing the collected sample, it becomes sole custody of the analyst
of LTR's Analytical Services. The receipt of each sample is documented by the analyst based
the sample ID, depth of sampling intervaf, time of receipt, and a brief sample description (e.g.,
color, odor, presence of sheen). All samples are chilled to 4° C immediately after collection
and maintained at that temperature until analyzed. Because of the specialized nature of our
testing, additional preservation (other than refrigeration) of aqueous samples will only be
required if samples are not analyzed within eight hours of being sampled. It is the analyst's
responsibility to verify probe location and commence with sample preparation requirements
prior to analysis.' Because sample analyses are performed on-site within hours, conventional

chain of custody protocols are not necessary.

IV. Methods for Analysis of Volatile Aromatic and Chilorinated Components

Sample preparation and analytical methodology for determination of purgeable aromatics in
water has been adapted from "Methods for the Determination of Organic Compounds in
Drinking Water", Report No. EPA/600/4-88/039 (revised July 1991), EPA Methods 502.2 and
503.1. Analytical Services will develop special methods as requested and when considered

suitable.

Analysis by EPA Method 3810 (Headspace): Analysis of water and soil samples for volatile
aromatic (EPA 8020) and chlori’nated components (EPA 8010) in LTR's mobile laboratories
(see Table 1) employs a static headspace extraction technique as outlined in USEPA SW-486
Method 3810. LTR's Analytical Services analyze volatile aromatic and chlorinated components

by a modified headspace method to be performed directly in a 40 ml screw cap septum vial in
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which an aqueous sample is collected in the field. For analysis of 8020 components LTR's
Analytical Services utilize a Photo-lonization Detector (PID) in series with a Flame-lonization
Detector (FID), and for analysis of 8010 components a Photo-lonization Detector (PID) in

series with an Dry-Electrolytic Conductivity Detector (DELCD).

Table 1.
8020 Detection Limit in Soil | Detection Limit in Water
Benzene 5 ppb 1 ppb
Toluene S ppb. 1 ppb
Ethylbenzene 5 ppb 1 ppb
p, m-Xylene 5 ppb 1 ppb
Chlorobenzene 5 ppb 1 ppb
1,2-Dichlorobenzene 5 ppb 1 ppb
1,3-Dichlorobenzene 5 ppb 1 ppb
1,4-Dichlorobenzene 5 ppb 1 ppb
Methyl Tertiary Butyl Ether 10 ppb 5 ppb
8010 Detection Limit in Soil | Detection Limit in Water
1,1-Dichloroethene S ppb 1 ppb
trans-1,2-Dichloroethene S ppb 1 ppb
cis-1,2-Dichloroethene 5 ppb 1 ppb
1,1-Dichloroethane 5 ppb 1 ppb
1,1,1-Trichloroethane 5 ppb 1 ppb
Tetrachloroethene ' 5 ppb 1 ppb
Trichloroethene 5 ppb 1 ppb
Chloroform 5 ppb 1 ppb
Methylene Chloride 5 ppb 1 ppb

Static headspace involves a partitioning of volatile compounds between the aqueous
and vapor phases enclosed in a gas-tight vial. To achieve representative and reproducible

results, the static headspace method requires that chemical and thermal equilibrium be
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achieved within the sample vial. Therefore, all standards, blanks and samples are placed in a
constant temperature water bath (25° C) for at least 30 minutes. Then a 10 cc disposable B&D
luer lock syringe is inserted through the septum to withdraw 10 cc of sample solution. The vial
is kept in an inverted position and shaken thoroughly for 2 minutes. The vial, with 10 mi of
headspace, is then again placed in the water bath for at least 5 minutes to reach thermal and
phase equilibrium. At the time of analysis, 100 pL of the sample gas phase are withdrawn
using a gas-tight glass syringe, and direcﬂy injected into the column of the gas chromatograph.
When the volume of headspace to volume of aqueous phase is a constant ratio in all samples
and standards, a standard calibration curve can be used for each target compound to
determine its concentration in a unknown water or soil sample. Detection limits for volatile
aromatic and chlorinated components are summarized in Table 1, and analytical uncertainties

are better than the EPA required £20%.

Methanol Extraction Technique: At high expected concentrations of chlorinated compounds
(> 1000 ppb) a methanoi extraction method will be used for analysis. This method is based on
extracting the contaminants from sediment or soil with methanol. For sediment/soil that are
insoluble in methanol approximately 4 g (wet weight) of sample are weighed into a tared 20 ml
vial. About 9 ml of methanol are added to the sample and the mixture shaken for two minutes.
Using a disposable pipette, approximately 1 ml of the extract is diluted with deionized water in
a 40 mi screw cap septum vial and subsequently treated and analyzed following the
headspace method. Matrix matching standards for this method are prepared using certified

high purity analytical standards in the desired working range.

V. Pre-Sample Run Procedures

Start-up Procedure: This daily performed instrument performance check includes

scrupulous cleaning of the photo-ionization detector lamp window, visual inspection of column,
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leak testing of connections, checking and setting of gas flow rates, setting of column
temperature and integration parameters and replacement of the injector port septum.

GC Instrument Calibration: Separate matrix matching standards are prepared for
method EPA 8010 and the methanol extraction technique. For each target compound a
seven-point calibration curve in the desired working range has been established using certified
high purity analytical standards. The GC instrument calibration is verified daily by an internal
Quality Control four-point calibration. QC standards are prepared using certified high purity
analytical standards in the routine working range and analyzed before samples are run. Data
are recorded in quality control logs and checked for systematic trends (e.g. drift of the gas
chromatograph) and biases. Retention times of individual compounds are determined at the
beginning of each day's operation using the QC standards, and with every additional standard

run (at least after every tenth sample analysis).

Method and Water Blanks: Method and deionized water blanks are run at least once
with each batch of sampies to assess contamination in sampie treatment, reagents and giass
ware. The method blank determines if any compounds were retained on the ¢column from a
previous batch of samples, whereas the water blank is an aliquot of deionized water prepared
and analyzed following the identical procedure which is used for samples. Method and water
blanks are run at the frequency required by the method and must be within required QC limits

before sample analysis can begin.

Duplicate Sample Analysis: The reproducibility of standards and samples is
determined by the analysis of two aliquots of the same standard or sample. Duplicate analysis

serves as an internal check on_sampling techniques, analytical accuracy, and precision.

VI. Post-Sample Run Procedures
Each biank, standard and sample chromatogram is carefully interpreted by the analyst and

integration constraints for every peak thoroughly evaluated. Then a hard copy and a computer
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data file is generated for each standard, blank and sample chromatogram with the following
information:
» Sample/standard identification.
» Date, time of analysis and operator.
> Site location and client ID.
Carrier gas flow rate.

>
> Column temperature pérameters and detector channel(s).
> Column type, length and diameter.

>

Temperature in the mobile lab and outside weather conditions.

External Quality Control Samples. To ensure the analytical capability is maintained and
to detect any possible deviation from highest quality data, external quality control samples are
to be periodically analyzed at six month intervals. Samples are obtained as part of the
Proficiency Analytical Testing Program. These QC samples serve as an independent check on

the total analytical procedures.
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SCOPE OF THE CORPORATE QUALITY ASSURANCE MANUAL

This Ccrporate Quality Assurance Manual contains general quaiity assurance information necessarv o
umplement the Laboratory Resources. Inc. (LRI) Quality Assurance Program. All LRI management and
analytical personnel are required to be ramuiiar with the ccntents of this manual and are res;;onsible for
implementation or the Quality Assurance Program within their respective domains.

This manual does not. however, include all the tnformation necessary for complete impiementation of the
Quality Assurance Program. Additional information and procedures are found in the following LRI
manuals.

! Starement of Quaiificanons: [nformation about LRI {aciiities. instrumentation. organization. and
resumes Ior Key personnei

2. Sample Managemenr Manual: Procedures for sample management. including sample login,
storage, and chain of custody

Corporate Data Management Manual: Procedures for data management, including data review,
validation, deliverables generation, and compliance screening

3"

4. Standard Operating Procedures for Analyses: Method-specific quality control requirements
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QUALITY ASSURANCE POLICY

Prepared by:
Reviewed and , - :
implemented by: A

Quality Assurance Director

The quaiiry assurance poiicy ot Laboratory Resources, [nc.. is expressed in the foilowing extract trom
the corporate Mission Statement.

Laboratory Resources will be known for its ability to consistently meet customer
demands and for the high quality of analysis which becomes part of every analytical
report it generates. Customers will be assured their expectations will be met on
time, every time.
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QUALITY ASSURANCE OBJECTIVES

Prepared by: R e

Quality Assurance Durector

Reviewed and
approved by:

Results generated by environmental laboratory analyses are used to make decisions involving the
expenditure of large amounts of time and money, and could even lead to the incarceration of responsible
parties. [tis imperative, therefore, that the data supplied by the laboratory are of known and measurable
quality. The following quality assurance objectives ensure that data produced by Laboratory Resources,
Inc., (LRI) will meet these requirements.

o Ensure compliance with certification requirements

L4 Ensure compliance with regulatory agencies

] Ensure compliance with contract requirements

] Ensure compliance with published methodologies

L] Establish minimum standards consistent with industry practices

The procedures in this manual were developed to achieve these objectives and are binding on ali LRI
employees.
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INSTRUMENT SPECIFICATIONS

Prepared by: Lt
Quality Assusance Director
Reviewed and /7‘1 =y
implemented by: // ’
General %gcr

Prepurchase Requirements for All Instruments

The Techrucal Director shail review ail proposed instrument purchases to ensure the rollowing
requirements are met:

a. The instrument must meet all requirements of the analytical procedure(s) for which it will
be used.

b. The instrument must meet all requirements of this section of the Quality Assurance
Manual.

c. The proposed purchase shall be reviewed for compatibility with existing and proposed

hardware and software, operator traiung requirements, and fit into the overall LRI
business plan.

{J

If the purchase includes software or involves interfacing with software. the proposal must be
reviewed by the information systems analyst for compaubility and stability.

Analvtical Balance
Analytical balances must have a minimum sensitivity of 0.1 mg (0.0001 g).

General Purpose Balances

General purpose balances must have a minimum sensitivity less than 1% of the target weight or 0.1 g,
whichever is less. .

Visual/Ultraviolet Spectrophotometers

Spectrophotometers must have a bandwidth of no more than 20 nm and a wavelength accuracy of +2.5
nm.
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orl meters must have 2n accuracy and rezcdability of at least =3.03 pH units within the oH range or 2.0

10 10.0.

Sceciiic Ton Meters

icn meters must have an accuracy and raadapiity or at least =S mV.

Concuciinvisy Merers

rodes Ior conductivity meters siould have piatinum eiectrodes; nonplarinum elecirodes must se
caiiprated against 2 piatinum electrode every six months.

—
—iane
P

T hermomerers
L All thermometers must be of the appropriate immersion tvpe 1or the intended use.

Thermometers used for measurement of water sample temperature must be graduated in 0.1 °C

[§9]

increments.

3 Thermometers used for temperature monitoring of incubators must be graduated in 0.2 °C
increments.

3

Thermometers used for temperature momntoring of refrigerators, and ovens must be graduated
in 0.3 °C increments.

(93

Temperature Control Eguipment

l. Freezers used for storing organic standards or extracts must maintain a temperature not exceeding
-10 °C.

2. Refrigerators used for storing standards or sample must maintain a temperature between | °C and
4.5°C.

3. BOD incubators must maintairf a temperature of 20.0 °C =1.0 °C.

4. Total coliform incubators must maintain a temperature of 35.0 °C =0.5 °C.

5. Fecal coliform incubators must maintain a temperature of 44.5 °C =0.2 °C and a relative humidity

of at least 90%.
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The chart on the following page lists mUIMUM mainienance reguirements [or gas ciromatography (GO),
Z2s carcmarsgraghy/mass spectrometry (CCMS), inductivelr counled argon zizsma (ICP), craphite
Timace zigmuc adsorpaen (GrAA), 2nd ciract aspirzuon rlame atomic absorptioh 1\E'LA.—X) instruments,
The maintenance requirements listed are general and minimal; 2ny-additional maintenance requirements
listed in :he manufacturers’ manuais are ziso required and shall be inciuded with these minimum
requiremen:s in the LRI instrument operation manual.

All scheduled and unscheduled maintenance activities shall be recorded in the instrument maintenance
logbook. A separate instrument logbook 1s required for each instrument. The maintenance logbook mus:
conform to the requirements of the Laboratory Notebook Procedures section of this manu;l and must
e maintainec in the same room as the instrument. The following information shall be recorded for each
maintenance svent:

Date and time maintenance was irutiated

Triggering event

Description of maintenance performed

Date and time maintenance was completed

Initials of person who performed maintenance

Initials of supervisor if maintenance was not performed by supervisor
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Minimum Maintenance Reguirements

Instrument Procedure Freauencv
GCAS Change cump oil Annuaily or wnen o1l becomes dark
Change alumina beads Annuaily or whnen beads become dark
Change VOA packed columns When ketone peaks broaden
Change BNA capiilary columns When the column becomes 100 short to
resolve N-nitrosodimethylamine or when
response ror acids can't be restored
Change BNA glass wool liner Daily or atter analysis of "dirty" extract
Change VOA trap \When gases and ketones lose sensitivity
Clean VOA source When BFB mvz 75 is too high
Clean BNA source When DFTPP mvz's 219 and 502 are too
low or ton focus is greater than 30 V
GC Change septa Daily cr everv sequence. whichever occurs
first
Change injection liners "At the beginning of each sequence
Clip column Every two months; sooner if indicated by
chromatography
Change pesticide column Every six months; sooner if indicated by
chromatography
Change volatiles column Annually; sooner if indicated by
chromatography
Change oxygen and moisture filters Annually; sooner if indicated
Change volatiles trap Annually; sooner if indicated
Clean ECD detector Annuaily
Change PID lamp Everv six months
ICP Clean torch Weekly
Clean nebulizer' end cap Weekly
Replace pump tubing Weekly
Clean filters Weekly
Clean autosampler Weekly
Adjust dark current and
light current Annually
Furnace Clean contact nings Daily
Change contact rings Monthly
Clean quartz windows Daily
Check cooling water Weekly
Align optics As required
Flame AA Clean instrument Weekly
As required

Align optics
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GLASSWARE SPECIFICATIONS

Prepared by: e " "
Quality Assurance Director
~

Reviewed and a, S
impiemented by: i
Generai qua{cr

L All glassware used for chemical anaiysis must be manufactured from borosilicate glass unless
specified othenwise by the anaiytical procedure.

to

All volumetric glassware must be Class A, Volumetric glassware shall not be exposed to
temperatures greater than 105 °C.

Dangerously broken, chipped, or cracked glassware shall not be used for analysis. This does not
apply to broken tips on separatory funneis.

i

4. Before use, glassware must be cleaned according to the Glassware Cleaning procedure in this
manual.

5. Mohr and similar measuring pipettes shall not be used for chemical analysis.
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GLASSWARE CLEANING
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Prepared by: -2 e

Reviewed and
implemented by:

Quality Assurance Director
/'1

L Le—

=
General Manager .~
ger,
-

This procedure is to be used for cleaning all glassware used for sample analysis.

ALL GLASSWARE MUST BE THOROUGHLY RINSED WITH TAP WATER BEFORE
SUBMITTING TO BE CLEANED.

Glassware cleaning personnel must wear their lab coats, aprons, gloves, and safety glasses as required
by laboratory safety policies.

Initial Cleaning of All Glassware

1.

[§%]

5.

6.

Thoroughly wash the glassware in tap water and phosphate-free detergent until the glassware is
free of visible matenal. If this does not adequately clean the glassware, soak the glass in

Chromerge™ solution for one hour.
Rinse the glassware at least four times with tap water to remove all detergent.

INORGANIC ANALYSIS GLASSWARE ONLY.
a. Rinse the glassware with 20% nitric acid, taking care that all internal surfaces are rinsed.
b. Rinse the glassware with tap water to remove all traces of the nitric acid.

Thoroughly rinse the glassware with reagent water (DI water).
Dry the glassware at 105 °C in the drying oven.

Return the glassware to the appropniate room.

Pre-analysis Rinsing for Organic Analysis Glassware

This procedure is to be performed by the analyst just prior to using the glassware for extraction or
analysis.

L

Rinse the glassware with acetone.
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2. Rinse the giassware with the solvent 10 be used in the extraction or analysis procedure.
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Prepared by:

Reviewed and

implemented

REAGENT SPECIFICATIONS

I S

Quaiity Assurancg Director

by: /-

Reagent Water

Reagent water used for chemicai or microbioiogical analyses must meet the roilowing specifications. If
any parameters are outside control limits the reagent water cannot be used until the reagent water supply

IS serviced.

Bottled reagent water may be used if the laboratory reagent water supply is out of

specifications provided the bottled water is tested and found to meet the requirements below.

Reagent Water for Chemical Analvses

(3

(V"))

Conductivity must be measured and recorded daily. The control limit for conductivity is
0.5 umho/cm maximum (2 Megohm/cm munimum) at 25 °C.

pH must be measured and recorded daily. The pH must be between 5.5 and 7.5 units.
Specific chemical contamination is morutored by the analvsis of method blanks. The

reagent water supply must meet all method-specific requirements for method blank
analysis.

Additional Monitoring for Mz_’crobiolozy Analyses

1.

(V8]

Residual chlorine must be analyzed and recorded monthly, and must be less than 0.1

mg/L.

Heterotrophic plate count must be analyzed and recorded monthly, and must be less than
1000 colonies/mL.

Cadmium, chromium, copper, lead, nickel, and zinc must be analyzed and recorded
annually, and the concentration of each metal must be less than 50 ug/L.

All TAL metals must be analyzed and recorded annually, and the total concentration of
all metals must be less than 1000 ug/L.
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5. Bacteriai quality must be z2nalvzed and recorded annually, 2nd must be between 0.8 and
3.0
Reagen:s
L. All inorganic reagents shail be ACS Reagent Grade or equivalent unless the analytical procedure

specifies a dirferent grade.

J

2 All organic reagents used to prepare standards shall be or the highest quality obtainable. Organic
reagents used to prepare generaf reagent solutions shall be rree or detectable interferences as
demonstrated by the analysis or acceptable method blanks.

1)

All organic solvents shail be free of detectable residue as demonstrated by the analvsis or
zcceptable method blanks. For organic analyses contamination shall not be restricted to target
anaivtes.

Other Supplies

1. Supplies such as filter paper, glass wool, and boiling beads must be free of contamination as
demonstrated by the analysis of acceptable method blanks. For organic analyses, contamination
shall not be restricted ta target analytes.

-

Supplies such as those listed above used for preparation of organic extracts shall be prerinsed
with the solvent(s) used in the extraction and concentration procedures.

All dessicants must contain moisture indicators.

vl
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REAGENT LABELLING, DOCUMENTATION, AND STORAGE

—
-

Prepared v e T =
Quality Assurance Director

Rev'xewea 3qd ﬁ/ A

impiemented by: y74

GeneW

Purchased Chemicals and Solutions

Tre iabels orall purchased chemicals ang solutions must te marked with the cate of receipt. If
chemucals or solutions are purchased in case quantities, the date of receipt can be marked on the
outer case at the time orreceipt. As each container is removed from the case the date of receipt
must be copied to the label on the conrtainer.

As new stock is received, rotate the old stock so that the oldest stock is most accessible (in front
or on top) and the newest stock is least accessible (in back or on bottom).

[89]

wI

If an expiration date is not provided by the manufacturer, the following default dates shall be
recorded on the label:

Volatile organic solutions: one (1) month from the date opened

Other solutions with organic solvents: three (3) months from the date opened
Aqueous solutions: six (6)'months from the date opened

Neat chemucals: two (2) years from the date opened

O o

o

4. If the storage requirements are not provided by the manufacturer, the following storage
requirements apply:

a. Aqueous solutions and neat chemicals: store at room temperature

b. Solutions in organic solvents:
D Sealed ampules may be stored at room temperature until opened
2) All other containers must be stored in a freezer (-15 °C)

3)  Volatile organic solutions shall not be stored with any other solutions
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Soluticns Prepared in the Laboratorv

[ The tollowing information shall be rzcorded on the storage container label for each standard:

Name ot solute
Concentration

Solvent (if other than water)
Storage conditions
Expiration date

Lot number

2. The following information shall be recorded in the laboratory notebook or iogbook:

(93]

Date prepared

Name or soiute

Weignt or solute

Solvent (if other than water)-
Final volume of solution
Concentration of solute

Lot number assigned to solution
Name of preparer

The following expiration times apply to all solutions where the expiration time is not provided by

the method:

a. Volatile organic solutions: one (1) month

5. Other solutions with organic solvents: three (3) months

c. Aqueous solutions: six (6) months

If the storage requirements are not provided by the method, the following storage requirements
apply:

a. Solutions with organic solvents shall be stored in a freezer (-15 °C)

b. Volatile organic solutions shall not be stored with any other solutions

c. Aqueous solutions shall be stored at room temperature
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STANDARDS LABELLING, DOCUMENTATION, AND STORAGE

Prepared by: -

Quaun Assu.mncc Duecxor

Reviewed and f A
implemented by:

General \f

Lapeiling
The toilowing information shail be recorded on the storage container iabei for eacn standard:

Name of solute
Concentration

Solvent (if other than water)
Storage conditions
Expiration date

Lot number

Documentation
The following information shail be recorded in the standards preparation logbook:

Date prepared

Name of solute

Manufacturer of solute

Lot number of solute

Weight of solute

Purity of solute

Corrected weight of solute if purity is less than 95%
Solvent (if other than water)
Manufacturer of solvent

Lot number of solvent

Final volume of solution
Concentration of solute
Lot number assigned to standard
Name of preparer
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Purchased Standards
L All certificates and documentation pertaining to COncentrations, purity, :raceability, esc., must se

retained for 2 minimum ot five (5) vears.

b The concentrations or uncertified standards must be venified using primarv standards or secondarv
standards that can be traced to pnmary standards. Record verification data in the standards
preparation logoook.

Storage

Expiration

The rollowing expirauion times ipply -wvnere the expiration time 5 ~ot srovided bHv :he
manuracturer or methoc:

a. Volaule organic standards: one (1) month
b. Other standards with organic solvents: three (3) months
c. Aqueous standards: six (6) months

) 1),

The following storage conditions apply where the storage conditions are not specified by the
manufacturer or method:

a. Standards with organic solvents shall be stored in a freezer (-13 °C)
b. Volatile organic standards shall not be stored with any other standards
c. Aqueous mertals standards and stable inorganic standards shall be stored at room

temperature
d. Unstable aqueous standards shall be stored in a refrigerator (1 - 4 °C)
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PERSONNEL REQUIREMENTS BY FUNCTION
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- Prepared by: ‘,/._ s =
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-

Rewviewed and (A
: ) e
:mplemented byv: /

~ . 7
Generai Manager
-

The personnel requirements of this section merge the USEPA munimum requirements for certification and
contract compiance. The requirements are listed by rinction; the actual titles will differ in cerufcation
and contract documents. Ifan individual performs more than one function, that individual must satistv
the requirements ter all the functions he or she pertorms. [n addition, many contracts require redundancy
for most functions. '

- This is a guidance document and the requirements herein are not mandatory for LRI laboratores.
However, all personnei employed by LRI must meet the minimum requirements for the states in which
the laboratory holds or seeks certification, as well as the requirements of any contracts in which the

@ |2boratory 1s engaged.

Industrial Hveiene Laboratory Director
- Education

© Bachelor's degree in science
Experience
wm o Fyll certification by the American Board of Industnial Hygiene or
o Five years combined education beyond the bachelor's degree level and experience in an industrial
hygiene laboratory

-
Industnal Hygiene Laboratory Manager
Education
™ o Bachelor's degree in science
Experience
- ©  Full certification in chemical aspects by the American Board of Industnal Hygiene or

o Five years combined education beyond the bachelor's degree level and expenence, at least half
of which must be in industrial hygiene chemistry and the remainder in other analytical chemistry
- procedures

“:nvironmental Laboratory Manager
m Lducation

© Bachelor's degree in science
o Ifthe degree is not in chemistry, chemistry courses equivalent to a minor in chemistry are required
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Lxperience

S Two vears or experience in an environmental laboratory

Quaiitv Assurance Officer

Lducanon

o Bacnelor's degree in any scientific or engineenng discipiine

Lxperience

© Three vears of laboratorv expenence
©  QOne year of applied experience with quality assurance principles and practices in an environmental
laboratory

DeliverablessCompliance Screening Supervisor
Lxperience
o Three vears of expernence in compliance screenung and preparing data deliverables
> One vear of supervisorv experience in the preparation ot data deliverables

Sample Custodian

Experience
o Three years of experience in sample receiving, login, chain-of-custody documentation, and

internal transfer
© One year of related supervisory experience

GC/MS Supervisor
Education

o Bachelor's degree in any scientific or engineering discipline

o [fthe degree is not in chemustry, chemustry courses equivalent to a minor in chemistry are required

© A formal training course in GC/MS operation

Experience -

o Three years of experience in interpretation of GC/MS data, and operation and maintenance of
GC/MS systems

o One year of supervisory experience

Mass Spectral Interpretation Specialist

Education ,
o Bachelor's degree in any scientific or engineenng discipline
o A formal training course in mass spectral interpretation

Experience
o Two years of experience in mass spectral interpretation

GC/MS QOperator

Education

o Bachelor's degree in any scientific or engineering discipline or
increase the experience requirement to three years

© A formal training course in GC/MS operation
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LExperience
9 One year of experience in operation and maintenance of GC.'MS systems

GC Supervisor
Fducation

O Bachelor's degree in any scientific or engineering discipline

© [fthe degree is not in chemustry, chemistry courses equivalent to a minor in chemustry are required

Experience

O Three years of excerience in interpretation of GC data, and operation and maintenance of GC
systems

©  One vear of supervisory experience

Pesticide Residue Specialist
cducation

o Bachelor's degree in any scientific or engineering discipiine

Experience . ’

© Two years of experience in interpretation of GC data, and operation and maintenance of GC
systems

GC Operator
Education

© Bachelor's degree in any scientific or engineering discipline or
increase the experience requirement to three years
© Ifthe degree is not in chemistry, chemistry courses equivalent to a minor in chemistry are required
Experience
©  One year of experience in operation and maintenance of GC systems

Oreganic Extraction Supervisor
Education

© Bachelor's degree in any scientific or engineering discipline

Experience
© Three years of experience in organic sample preparation
© One year of supervisory experience

Extraction/Concentration Specialist

Education .
© High school diploma ,
© A college level course in general chemistry

@erience

© One year of experience in extraction and concentration

Inorganic Chemistry Supervisor
Education

© Bachelor's degree in any scientific or engineering discipline
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Expertence
© Three vears ot laboratorv experience
‘o One year of supervisory experience

[CP Spectroscopist
Education

© Bacnelor's degree in any scientific or engineering discipline

o Specialized training in ICP spectroscopy

Lxperience

o Two years of experience with ICP analysis of environmental samples

ICP Qperator
Educarion

© Bachelor's degree in any scientitic or engineenng discipiine or
increase the experience requirement to rour years
© A short course in ICP

Experience
© One year of experience in operation and maintenance of ICP systems

AA Operator
Education

o Bachelor's degree in any scientific or engineering discipline or
increase the experience requirement to four years

Experience _
o One year of experience in operation and maintenance of ICP systems

Inorganic Sample Preparation Specialist

Education

o High school diploma

o A college level course in general chemustry

Experience

o Six months of experience in an analytical laboratory

o Ifmicrowave digestion is used, six months of experience in sample dissolution using microwave
digestion techniques is required

I

Classical Chemistry Specialist
Education
o Bachelor's degree in any scientific or engineéring discipline or
increase the experience requirement to three years
erience
© One year of experience in classical procedures
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Microbioiogy Supervisor
Eaucanon
© 3Bachelor's degree in science
© A minimum of three credits in microbioiogy
© A minimum of two weeks formal trairung in microbiological analysis of drinking water
Experience i
©  One year of experience in microbiology

Microbiology Specialist
Education
© High school dipioma or equivalent
Exrperience
©  One vear of experience in sanitarv, wvater. mifk. or tood microbiology

Industnai Hvgiene Analvst
Same as the requirements tor the corresponding specialist above

Systems Manager
Education

o Bachelor's degree with four or more intermediate courses in programming, information
management, datapase systems management, or systems requirements analysis

Experience

o Three years of experience in data systems management or programming

o QOne year of experience with the software being used for data management and generation of
iaboratory reports

Programmer Anaivst

FEducation :

© Bachelor's degree with four or more intermediate courses in programming, information
management, database systems management, or systems requirements analysis

Experience

o Two years of experience in systems or applications programming

© One year of experience with the software being used for data management and generation of
laboratory reports
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implemented by f/], 7

(9]

L)

General Man/aéc}/

The manager or administration snail onent ail new employees and provide each new emplovee
with an Employee Packet. The new emplioyee shall venty that he or sne has reviewed the
matenals provided in the Employee Packet by signing the form provided at the end of the
Employee Handbook.

Safety training is the responsibility of the laboratory safety officer.

a. Each employee whose duties involve work in the laboratory or sample management areas
shall receive a copy of the laboratory contingency plan, chemical hygiene plan, and
chemical waste plan. This must be read and a statement signed by the employee
indicating the plans were understood.

b. The employee shall be given a tour of the laboratory, and all safety equipment and exit
locations shall be pointed out.

C. The employee shall receive the laboratory safety training course and then must complete
the safety training examination and obtain a passing grade for each section of the test.

d. In addition to the above, employees whose duties require access to the hazardous waste
storage room shall receive respirator training and a respirator fit test.

Each new analyst shall receive orientation from his or her immediate supervisor. This orientation
shall include location of the Quality Assurance Manual, SOPs, notebooks, and physical layout of
the department. The new analyst shall be briefed on quality assurance practices, use of SOPs, and

laboratory etiquette.
Each analyst must be qualified in each analysis he or she is to perform.

a. The analyst will be provided with a copy of the LRI SOP for the procedure in which he
or she is to be qualified. The analyst will be provided an opportunity to discuss the
procedure with the department manager or a lead technician designated by the department



Corporate Quaiity Assurance Manua]
Secuon 6B

Apni 22, 1994

Page 2 of 2

manager. \When :tis determmined that the analyst understands the procedure and its quality
control requiraments, the analyst and department manager shall enter the analysis name
and LRI SOP rumber in the Laboratory Training Log, 2nd both the anaiyst and
department Tanager shall sign and date the 2ntrv LRI SOP READ AND
UNDERSTOOD.

The analyst will pertorm the analysis on blanks and laboratory control samples under the
direct supervision ot the department manager or lead technician. The analyst must
demonstrate gproficiency in the analysis of QC samoies by obraining resuits within the
method specified laboratory control sample recovery iimits. When acceptable proficiency
has been demonstrated. the analyst and department manager shall sign and date the
Laboratory Training Log entry PROFICIENCY DEMONSTRATED.

NOTE: Some analyses, such as ignitability, c2nnot be spiked. In these cases a
standard reterence matenal or previously analvzed sample must be
znalyzed.
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APPROVED ANALYTICAL METHODS

Prepared by: = Coy
Quaiity Assurance Director

Ye.

i

7 A
*
Generai Manang/
-~

Most environmental regulations stipulate the methods which must be used to pertorm analyses. This
stipuiation may take the rorm of a specific procedure, or a list of procedures or rererences from which
in appropnate method may be chosen. In general. these procedures must te performed without
modification. There are two exceptions: . )

Rewviewed and
implemented by:

L. If a regulatory agency modifies a published procedure, the modified procedure must be used for
analyses performed within the agency's jurisdiction.

2

The stipulated procedure may not be appropniate for analysis of some samples. (This most often
happens when a water method is specified for a nonaqueous sample.) When this occurs, the
laboratory must, with the client's permission, work with the regulatory agency to determine a
course of action. Possible actions are, in order of preference, to (1) use a different procedure,
(2) use an agency modification, (3) use a laboratory modification, or (4) delete the analysis for
the affected samples. When contacting the regulatory agency, the laboratory should be prepared
to suggest appropriate alternate or modified procedures. The section in this manual on Alternate
Methods should be consulted.’

NOTE: Any agreement reached between the laboratory, client, and regulatory agency must be
confirmed in writing, and the written document must include the scope of the agreement. (The
scope of the agreement may be specific samples only, a specific project, any project for this
agency, etc.) The written confirmation must be included in all applicable hardcopy data packages.

Divisions of Laboratory Resources, Inc., (LRI) are restricted to methods from the following list. When
selecting methods from this list, the laboratory must ensure that the method is appropriate for the
regulation and the sample to be analyzed. Methods with an asterisk (*) appended are LRI modifications
that must be approved before use.
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Leachate Procedures

EP Toxicity Extraction by Federai Register/SW-846 method 1310
TCLP Bulk Extraction by Federal Register/SW-346 method 1311
TCLP Zero Headspace Extraction bv Federal RegistersSW-846 method 1311

Organic Extractions

Zxtraction Procedures

Herbicides by SM14 method :09B
Herbicides by EPA method 515.1
Herbicides by SW-846 method 8150
Pesticides and PCBs by ASP 12/91
Pesticides and PCBs by OLMO2 (CLP)
Pesticides and PCBs by EPA method 205
Pesticides and PCBs by EPA method 3508
Pesticides and PCBs by EPA method 608
Pesticides and PCBs by SW-846 method 3510
Pesticides and PCBs by SW-846 method 3520
Pesticides and PCBs by SW-846 method 3550
Pesticides and PCBs by SW-846 method 3580
Petroleum Hydrocarbons Fingerprint by SW-846 method 8015*
Phthalates by EPA method 606
Phthalates by SW-846 method 3510
Phthalates by SW-846 method 3520
Phthalates by SW-846 method 3550
Phthalates by SW-846 method 3580
Semivolatiles (BNA) by ASP 12/91
Semivolatiles (BNA) by OLMO02 (CLP)
Sermivolatiles (BNA) by EPA method 625
Semivolatiles (BNA) by SW-846 method 3510

~ Semivolatiles (BNA) by SW-846 method 3520
Semivolatiles (BNA) by SW-846 method 3550
Semivolatiles (BNA) by SW-846 method 3580

Cleanup Procedures -
Acid/Base Partition Cleanup by 3650

Alumina Cleanup by 3611

Fluorisil Cleanup by EPA method 608/SW-846 method 3660
Gel Permeation Cleanup by SW-846 method 3640

Sulfur Cleanup by EPA method 608/SW-846 method 3660
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Organic Analvses

Gas Crromatographv Vethods
Alconois by SW-846 method 8013*
Herbicides by SM 14 method 309B
Herbicides by EPA method 315.1
Herbicides by SW-846 method 8150
Pesticides and PCBs by ASP 12/91
Pesticides and PCBs by OLMO02 (CLP)
Pesticides and PCBs by EPA method 303
Pesticides and PCBs by EPA method 308
Pesticides and PCBs bv EP A method 608
Pesticides and PCBs by SW-846 method 3080
Derroleum Hvdrocaroons Fingerprint bv SW-846 method 8013+
Petroieum Hvdrocarbons by ASTM metnod D3328
Phthalates by EPA method 606 '
Phthalates by SW-846 method 3060
Volatiles by EPA method 501.1
Volatiles by EPA method 502.2
Volatiles by EPA method 503.1
Volatiles by EPA method 504
Volatiles by EPA method 601
Volatiles by EPA methods 601 + 602
Volatiles by EPA method 602
Volatiles by EPA method 603
Volatiles by SW-846 method 8010
Volatiles by SW-846 methods 8010 + 8020
Volatiles by SW-846 method 8020
Volatiles by SW-846 method 8021

Gas Chromatography/Mass Spectrometry Methods

Semivolatiles (BNA) by ASP 12/91
Semivolatiles (BNA) by OLMO02 (CLP)
Semivolatiles (BNA) by EPA method 625
Semivolatiles (BNA) by SW-846 method 8270
Volatiles by ASP 12/91

Volatiles by OLMO02 (CLP)

Volatiles by EPA method 524.2

Volatiles by EPA method 624

Volatiles by SW-846 method 8240

Volatiles by SW-846 method 8260
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Metals Preparation and Analvses

ICP Merhods
General Metals bv ICP. ASP 1291
General Metals by [LMO3 (CLP)
General Merals by EPA method 200.7
General Merals by SW-846 method 6010
General Metals in Sludge by NJDEPE method DEP 100

Furnace Merhods
Aluminum by EPA method 202.2
Antimony by EPA method 204 .2
Arsenic by EPA method 206.2
Arsenic bv SW-846 method 7060
Arsenic by ASP 12/91
Arsenic by [ILMO3 (CLP) )
Arsenic in Sludge by NJDEPE method DEP 100
Antimony by SW-846 method 704!
Barium by EPA method 208.2
Beryilium by EPA method 210.2
Beryllium by SW-846 method 7091
Cadmium by ASP 12/91
Cadmium by ILMO3 (CLP)
Cadmium by EPA method 213.2
Cadmium by SW-846 method 7131
Chromium by EPA method 218.2
Chromium by SW-846 method 7191
Copper by EPA method 220.2
Iron by EPA method 236.2
Lead by ASP 12/91
Lead by ILMO03 (CLP)
Lead by EPA method 239.2
Lead by SW-846 method 7421
Manganese by EPA method 243.2
Molybdenum by EPA method 246.2
Molybdenum by SW-846 method 7481
Nickel by EPA method 249.2
Selenium by ASP 12/91
Selenium by ILMO03 (CLP)
Selenium by EPA method 270.2
Selenium by SW-846 method 7740
Silver by EPA method 272.2
Thallium by ASP 12/91
Thallium by ILMO03 (CLP)
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Thallium by EP A method 279.2
Thallium by SW-846 method 7841
Tin by EPA method 282.2
Titanium by EP A method 283.2
Vanadium by EPA method 286.2
Vanadium by SW-846 method 7911
Zinc by EPA method 289.2

Flame Methods
Aluminum by SW-846 method 7020
Barium by EPA method 208.1
Banum by SW-846 method 7080
Beryllium by EPA method 210.1
Beryllium by SW-846 method 7090
Cadmium by EPA method 213.1
Cadmium by SW-846 method 7130
Calcium by EPA method 215.1
Calcium by SW-846 method 7140
Chromuum by EPA method 218.1
Chromium by SW-846 method 7190
Copper by EPA method 220.1
Copper by SW-846 method 7210
Iron by EPA method 236.1
Iron by SW-846 method 7380
Lead by EPA method 239.1
Lead by SW-846 method 7420
Iron by EPA method 236.1
Iron by SW-846 method 7380
Lead by EPA method 239.1
Lead by SW-846 method 7420
Magnesium by EPA method 242.1
Magnesium by SW-846 method 7450
Manganese by EPA method 243.1
Manganese by SW-846 method 7460
Nickel by EPA method 249.1
Nickel by SW-846 method 7520
Potassium by EPA method 258.1
Potassium by SW-846 method 7610
Silver by EPA method 272.1
Silver by SW-846 method 7760
Sodium by EPA method 273.1
Sodium by SW-846 method 7770
Thallium by EPA method 279.1
Thallium by SW-846 method 7840
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Zinc ov EPA method 289 1
Zinc by SW-8316 method 7930

Coli “apor \ethods
Mercury by ASP 12/91]
Mercury by [ILMO03 (CLP)
Mercury by EPA method 2451
Mercury by SW-846 method 747
Mercury by SW-846 method 747!

Mernods for iVarer and Aqueous Preparations
Acidity by EPA method 3051
Alkalinity oy EPA method 3101
Alkalinity, Bicarbonate, by SM16 method 403
Alkalinity, Phenolphthalein Endpoint. by EPA method 310.1
Ammonia Nitrogen by EPA method 350.1
Ammonia Nitrogen by EPA method 350.3
Ammonia Nitrogen with Distillation by EPA method 350.2
Biochemical Oxygen Demand (BOD), S-Day, by SM16 method 3507
Biochemical Oxygen Demand (BOD), 20-Day, by SM16 method 507
Biochemical Oxygen Demand, Carbonaceous (CBOD), 5-Day, by SM16 method 307
Biochemical Oxygen Demand, Carbonaceous (CBOD), 20-Day, by SM16 method 507
Biochemical Oxygen Demand, Nitrogenous (NBOD), 5-Day, by SM16 method 307
Biochemical Oxygen Demand, Nitrogenous (NBOD), 20-Day, by SM16 method 507
Bromide by EPA method 300.0
Carbon, Total Organic (TOC) by SW-846 method 9060
Chemical Oxyvgen Demand (COD) by HACH method 8000
Chloride by EPA method 325.3
Chlorine Demand by SM16 method 409A
Chlorine, Residual, by EPA method 330.5
Chromium, Hexavalent, by SM16 method 512B
Chromium, Hexavalent, by SW-846 method 7196
Color by EPA method 110.2
Conductance, Specifi¢, by EPA method 120.1/SW-846 method 9050
Cyanide by ASP 12/91
Cyanide by ILMO03 (CLP)
Cyanide, Amenable, by EPA method 335.1/SW-846 method 9010
Cyanide, Free, by EPA method 335.2
Cyanide, Total by EPA method 335.2/SW-846 method 9010
Fluoride by EPA method 340.2
Formaldehyde by AOAC method 20.062
Halides, Total Organic (TOX) by SW-846 method 9020
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Hardness by SM16 method 314A

Hardness by SM16 method 314B

Kjeldahl Nitrogen, Total (TKN) by EPA method 351.3
Langeiier Index by SM16 method 203

Nitrate Nitrogen by EPA method 352.1

Nitrate Nitrogen by Calculation (nitrate-nitrite minus nitrite)
Nitrate-Nitrite Nitrogen by EPA method 5333.1

Nitrite Nitrogen by EPA method 354.1

Odor (TON) by EPA method 140.1

Oil & Grease by EPA method 413.1/SW-846 method 9070
O1l & Grease by EPA method 413.2

Organic Nitrogen by Calculation (TKN misnus Ammonia-N)
Orthophosphate Phosphorus by EPA method 365.2

Oxygen. Dissolved (DO) by SM16 method 421B

Oxygen, Dissoived (DO) by EPA method 360.2

Petroleum Hydrocarbons by EP.A method 418.1

pH by EPA method 150.1/SW-846 method 5040

Phenolics by EPA method 420.1

Phosphorus by EPA method 365.2

Salinity by SM16 method 210

Solids, Settleable by EPA method 160.5

Solids, Total (TS) by EPA method 160.3

Solids, Total Dissolved (TDS) by EPA method 160.1

Solids, Total Fixed or Mineral (TFS or TMS) or by EPA method 160.4
Solids, Total Fixed or Mineral Suspended (TFSS or TMSS) by EPA methods 160.2 and

160.4

Solids, Total Suspended (TSS) by EPA method 160.2
Solids, Total Volatile (TVS) by EPA method 160.4

Solids, Total Volatile Suspended (TVSS) by EPA methods 160.2 and 160.4
Sulfate by EPA method 375.4/SW-846 method 9038

Sulfide by EPA method 376.1

Sulfide by EPA method 376.2

Sulfide by SW-846 method 9030

Sulfite by EPA method 377.1
Surfactants (mbas) by SM16 method 512B
Tannin by SM16.method 513
Turbidity by EPA method 180.1

Methods for Sludge

NOTE: The methods in this category are specific to sludge analysis. Most of the methods listed
for soils and sediments can also be used to analyze sludges.

Ash Content by NJDEPE method DEP 013
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Oil & Grease ov NJDEPE method DEP 236

cH by NJDEPE method DEP 210

Phenois ov NJDEPE method DEP 232

Residue, Totar by NJDEPE method DEP 212
Residue, Toral Volaule by NJDEPE method DEP 213
Solids. Toetal (TS) by 209F

Solids, Totai Fixed (TES) by 209F

Solids. Total Volaule (TVS) by Z209F

Specific Gravity bv SM16 method Z13E

Vethods for Soil. Sediment. and Other Fine Particulates

CAUTION: Care must be exercised when analyzing powdered chemicals or suspected
powdered chemicals using these methods. Consult your supervisor before proceding.

Acidity by EPA method 505.1*

Alkalinity bv EPA method 310.1*

Ammonia Nitrogen with Disullation by EPA method 350.2*
Biochemical Oxygen Demand (BOD) S-Day by SM16 method 507*
Chemical Oxygen Demand (COD) by HACH method 3000*

Chlonde by SW-846 methpd 9252~

Chromium, Hexavalent, Digestion by SW-846 method 3060 (2™® adition)
Chromium, Hexavalent, Digestion by SW-846 method 3060, NJDEPE modification
Cyanide by ASP 12/91

Cyanide by [LMO03 (CLP)

Cyanide by SW-846 method 5010*

Formaldehvde by AOAC method 20.062*

Moisture tor Drv Weight Adjustment

Nitrate (as N) by SW-846 method $9200*

Nitrate-Nitrite Nitrogen by EPA method 353.1*

Nitrite Nitrogen by EPA method 354.1*

Qil & Grease by SW-846 method 9071

Orthophosphate by EPA method 365.2*

Petroleum Hydrocarbons by EPA method 418.1, NJDEPE modification
pH in Soil by SW-846 method 9045

Phosphorus by EPA method 365.2*

Sulfite by EPA method 377.1*

Surfactants (MBAS) by SM16 methoed 512B*

Water by Dean Stark (ASTM D95)

Methods for General Nonagueous Matrices
Ash by ASTM D482
Chlorine by ASTM method D808
Heat of Combustion by ASTM D240
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[gnitability by SW-346 metnoa 1010/ASTM method D93
Paint Fiiter Liquics Test by SW-346 method 9093
Sulfur by ASTM D129

Methods for iVaste Craracierization

CAUTION: Care must be exercised when analyzing samples for waste characterization,
Wear appropriate safery gear and perform all analyses in an approved fume hood.

NOTE: The methods in this categorv are specific to waste characterization analyses. Methods
‘n other caregones may ziso te required for complete characterization.

Bulk Density

Cvanide Spot Tast
Flammaoility

Hexane Solubility

Odor

Oxidizer Spot Test
Peroxide Spot Test

pH

Physical State

Redox Potential Spot Test
Sulfide Spot Test
Viscosity

Water Solubility/Reactivity

Microbtologv

Bacteriological Suitability by SM18 method 9020B
Coliforms, Fecal (MF) by EPA p. 124

Coliforms, Fecal (MPN) by EPA p.132

Coliforms, Presence or Absence

Coliforms, Total (MF) by SM18 method 9132
Coliforms, Total (MF) by EPA p. 108

Coliforms, Total (MF) Chlonne Present EPA p. 111
Coliforms, Total (MPN) by EPA p.114

Fecal Streptococci by EPA p.136

Heterotrophic Plate Count by SM16 method 307
Microscopic Identification (Algae Scan)
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Tndustnzi Hyelene

Ceneral
Acetic Acid by NIOSH method 1603
Alkaline Dusts by NIOSH method 7401
Ammonia by NIOSH method S205
Ammonia by NIOSH method 3347
Carbon Black by NIOSH method 3000
Chromic Acid by NIOSH method 7600
Nuisance Dust by NIOSH method 0500
Fluonde by NIOSH method 7902
Formaldehyde by NIOSH method 3500
Hydrogen Sulfide by NIOSH method S4
MDI by NIOSH method 142
NO/NO, Prorile by NIOSH method S321
Ozone by NIOSH method S8
Phenol by NIOSH method 53502
Respirator Dust by NIOSH method 0600
Sulfur Dioxide by NIOSH method S308
Sulfuric Acid by NIOSH method S174
TDI by NIOSH method 141

Asbestos
Asbestos, Bulk by EPA method 40 CFR 763, Appendix A
Asbestos, Fiber in Air by NIOSH method 7400A

Merals ’
Aluminum by NIOSH method 7015

Arsenic by NIOSH method 7500

Banium by NIOSH method 7055

Beryllium by NIOSH method 7102

Cadmium by NIOSH method 7048

Chromium by NIOSH method 7024 »
Chromium, Hexavalent by NIOSH method 7600
Cobait by NIOSH-method 7027

Copper by NIOSH method 7029

Lead by NIOSH method 7082

Lead in Paint Chips by ASTM ZAP method
Mercury by NIOSH method 6009

Metals by NIOSH method 173

Metals by NIOSH method 7300

Metals by OSHA method ID-121

Selenium by NIOSH method 190

Tin, Organic by EIf Atochem AA-64
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Vanadium tv NTOSH method S388
Zinc ov NIOSH method 7030

Jrganics
Acetate Solvents bv NIOSH method 1430

Acrolein bv NIOSH P&CAM method 113

Alcohols by NIOSH method 1400

Aliphatic Solvents by NIOSH method 1300

Aromatic Solvents by NIOSH method 1301

Cellosolve Solvents by NIOSH method 1403:

Chlorinated Solvents bv NIOSH method 1003:

Ethvl Acetate by NIOSH method S49

Ethvlene Glvcol by NIOSH method 300

Heptacnlor by NIOSH method S287

Tsobutanol by NIOSH method 1401

[sopropyl Acetate by NIOSH method S30

Ketones by NIOSH method 1300

Ketones by NIOSH method 2500

Methanol by NIOSH method 2000

Methylene Chloride by NIOSH method 1005

PCBs by NIOSH method 5503

Pesticides by NTOSH method 5510

Petroleum-based Products by NIOSH method 1550
Pesticides by NIOSH method 5510

Pesticides by OSHA method 57

Polyaromatic Hydrocarbons (PAH) by NIOSH method 5515
Solvent Profile by OSHA method 7
Tetrachloroethene by NIOSH method 33
Trichloroethene by NIOSH method 1022
Turpentine by NIOSH method 1551

35

Air Toxics

Volatile Organic Compounds by EPA TO-1

Volatile Organic Compounds by EPA TO-2
Chlorinated Pesticides and PCBs by EPA TO-4
Polynuclear Aromatic Hydrocarbons by EPA TO-13

Field Services

Explosivity by Field meter
Temperature, Water by SM16 method 212
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QUANTITATION LIMITS

Prepz.ed by: PP
Quanty Assurance Direcior

Reviewed and /
implemented by: S

- T T
Generat Manager

The quantitation lirmut for a crocecure is the smailest concentration of analvte that can be measured with
<nown confidence. The roilowing procedure for czlcuiating metniod cetection limits and quantitation
.imits is derived from 40 CFR 136 Appendix B.

Method Detection Limit (MDL)

The MDL procedure that follows is taken from 40 CFR 136 Appendix B. This procedure is defined as
"the minimum concentration of a substance that can be measured ang reported with 99% confidence tha:
the analyte concentration is greater than zero." The results obtained are specific to the sample matrix and
analytical system.

L. If the approximate MDL is known, or an accurate estimate can be made, proceed to step 2.
Otherwise, obtain an inutial estimate of the method detection limit as follows.

Prepare a synthetic sampie (see step 2) with target analyte concentration equivalent to the lowest
standard used for calibration. For procedures that do not use a calibration curve, such as
gravimetric or titrimetric procedures, prepare the synthetic samples at a concentration equivalent
to 5 times the lowest theoretical result obtainable. Analyze 3 aliquots of the synthetic sample and
calculate the standard deviation. The irutial estimate of the method detection limit 1s 3 times the
standard dewviation.

2. Prepare a synthetic sample with the target analyte concentration at 3 times the estimated method

(V¥ ]

detection limit. The sample must be large enough to provide at least the number of aliquots
required in step 3. Alternatively, individual samples may be prepared, but this will introduce an
extra variable into the procedure.

Prepare the synthetic sample by adding an appropriate amount of target analyte to reagent water
and mixing thoroughly. Retain a portion of the reagent water used to be analyzed as method
blanks.

Analyze 7 aliquots of the synthetic sample. The 7 aliquots should be processed on separate
occasions and each analyst certified in the analysis should analyze a proportionate share of the
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ziguots. [fmore than one instrument (s used tor anaivsis, ail 7 samoies must o2 anaivzed on each
astrument. Eacn sampie aiiquot must be carmed through the entire 2naivticai procedure exactly
1s required by the LRI SOP cr other procedural rererence.

Calculate the anaiyte concentration for each sample using the rormulals) in the calculations
section of the procecdure. If the procedure requires that the reagent blank be subtracted. a

separate reagent tlank must te 2nalyzed with eacn sample aiiquot. and the average blank
measurement subtracted rrom each sample measurement.

Calculate the s:andard Z2wviation and method cetection limit 25 descriped below  [f the
concentration ot the svmithetic sample used is more than 3 times the caiculated method detection
..mit, repeat this procecure using a reduced concentration.

_'se the eguations rom Appendix A or this manual 1o czlcuiate the stancard deviation. then
calculate tne MDL 35 oilows: :

MDL=3.143s

where MDL = method detection limit in the same units as sample concentrations
s = standard deviation of 7 analyte concentration measuremenis

Report results to the same number of significant digits as used to report sample concentrations.

Calculate the upper control limit at 95% confidence from two or more studies as foilows:

I
pa

UCLp°°.d=kV -

where UCL .. = upper control limit calculated from pooled MDL study data
k = factor from Table 7B-1 corresponding to the number of studies
s, = standard deviation of 7 analyte concentration measurements from study /
n = number of studies

Report results to the same number of significant digits as used to report sample concentrations.

The UCL . Shall be the lowest value reported as a quantitation limit by LRI laboratories.
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Table ”B-1
Values o k tor pooled NDL data_
Numeer ¢t Stucies Total Numoer ot Sampie Analvses A k
L B 0.920
z 14 +426
3 -1 3775
+ =3 3.467
s 35 3.285
6 42 3.162
- 49 3.074
8 6 3.007
9 33 2953
0 B, 2910
. T 2.574
12 34 . 2.343
13 91 2817
14 98 2.7%4
15 105 2775
16 112 2753
17 119 2.7539
18 126 2.724
19 135 2.711
20 140 269

The values or K for tus able were calculated as the Student's t vaiue at $9% conuidence umes the chi square over degrees of freedom
at 95% conridence tn QuawroPro as tollows:

@TINV(0.02.0)* @SQRT(@CHIINV(0.975.1))

where f = degress of freedom.
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PREPARATION. REVIEW, REVISION. AND DISTRIBUTION OF SOPs

N4

Precared by: P S
Quality Assurance Director
/

Reviewed and
impiemented by:

/
- -
. /
Generai Ma?/

The procedures in this section provide the means by which standard operating procedures (SOPs) are
oreparec, reviewed, ravised. zpproved. distnouted. maintained, znd archived. In the text that follows.
"SOP" rarers to 2 cocument describing a singie crocedure. such as this procedure. 2nd "SOP manual” or
"manuai” rerers to a collection of related procedures within a single binding, such as the Quality
Assurance Manual, '

Preparation

1. The following three items must be included as the first pages 10 appear in each SOP manual.

a. The title page shall contain the title of the SOP manual and the signature of the person(s)
responsible for overview of the activities addressed in the manual.

b. The Distribution Control Page shall contain a brief description of the document control
policy and a statement declanng whether the copy is controlled. For controiled copies.
the following additional.information shall be entered in blue ink:

1) Controlled copy number
2) Name and affiliation of person to whom the manual is issued
3) Signature of the corporate document control officer
4) Expiration date
c. The table of contents shall contain the SOP number, title, and latest revision date for each

SOP included in_the manual. The table of contents serves as the revision control
document and therefore must be revised for every revision of the manual.

Each page of the SOP must have a document control header in the upper right comner of each
page with the following four lines.

Title of SOP manual Revision Date
SOP number Page n of total pages
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2 Tre foliowing tems mus: 22pear immeciately following the cocument control Readar on the Srst
cage or each SO?
2. Titlecrthe 502
p Signature ¢l the £2rs50n with fAmary responsioility tor writing the SOP ("Prepared by ).
N Signature ot the gerson with primary responsibiity for overview of the acuvities

$-

addressed Sv the SOP. i different irom the wniter (Reviewed and approved by).
Signature of the zerson directly responsible tor impiementing the procedure. if different
Trom the those atove (Reviewed and implementad byv).

(%

The remainder o 2ach SOP il vary depending on its function. The following subsecticns
cresent minimum stancdards ror each type or SOP.

“nalvical Procecires

2. References: [nciuce the fuil name. volume, edition. ~ubliication date. and method number
tor each rarerence.

b. Applicabiiitv: List the target analytes, matrices, and regulations for which the method is
applicable. :

c. Important Notes: Information, warnings, and cautions that should be known to anvone

pertorming the procedure.
. Procedure: Step-oy-step instructions for performing the procedure.

e. Quality Control: List all quality control requirements for method validation, instrument
performance checi. inutial and continuing calibration, method blanks, duplicate analyses.
matrix spike anaivses. laboratory control sample analyses, and all method-specific quality
control, inciuding control limits and corrective action.

3 Calculations: Formulae for all calculations required to obtain reported values. including
quality control results, in the correct units. Inciude the number of significant digits ror
each resuit.

g. Reagents: List all neat chemicals with specifications; list solutions with detailed and
specific preparation instructions. Include storage conditions and expiration times for all
solutions.

Sample Management Procedures

a. Include the title of the person(s) responsible for performing each procedure.

Review, Revision, and Approval

1.

Each SOP should also be submitted in draft for comment to those who are famuliar with its
content and/or those who will use it. The request for comment must be accompanied by a memo
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:ndicating a cutotf date. which snouid not be iess than 14 Jays nor more rhan 30 davs. Afer
review of the comments and modirication of the procedure where recessary, the SOP must be
reviewed and approved by the person responsiole tor overview of the activities addressed bv the
SOP. '

Revisions of an SOP must go througn all the review and approval crocedures required for the
.nitial version.

Distnbution and Maintenancs

J

SOP manuais are distributed as centrolled or uncontroiled documents. The distribution of
controlled documents must be recorded to ensure that thev are updated when new or revised
SOPs are released.  All SOP manuals for use within Laboratorv Resources, Inc.. must be
controiled documents. [naddition, SOP manuals submitted to reguiatorv 2gencies in support ot

certification or submitted to clients for contract compiiance must be contreiled for the duration
of the certification or contract.

The corporate document control officer (CDCO) shail be responsible for maintaining updated
masters for all controlled documents.

The CDCO snall maintain a distribution log for all controlled documents in which the
following information shall be recorded for each controlled copy:

o

Document name

Controlled copy number

Name of recipient

Date or'issue

Date control expires (for copies with contract duration)

b. New and/or revised SOPs must be submitted with a revised table of contents to the

CDCO for distribution. The CDCO shall add the revised table of contents and the new
and/or revised SOPs to the master document, removing the obsolete table of contents and
SOPs to archival storage.

The CDCO shall provide an update instruction sheet along with the revised table of
contents and SOPs to every current controlled copy recipient listed in the distnibution log.
The instruction sheet will indicate which pages are to be added, which pages are to be
deleted, and which pages are to be replaced.

Obsolete SOPs must be archived for at least ten years from the date they are removed
from circulation.
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D PR A
Preparaz tv:

LABORATORY NOTEBOOK PROCEDURES

~

Qualuty Assu::m}airec:::

/

Reviewed and /’ e

.......

Generai Manager

Laborz:orv Notebooks

Lt

Ll

_zporatory notebooks snail be cermanently bound with each page sequentiaiiy prenumpered.
All notebook entries must te in black ink.

Correct errors by drawing a single line through the incorrect data. Initial and date the error, and
continue with the correct data. No other means of correcting errors is permitted.

Record the analvtical method number at the top of each page. Do not inciude more than one
method per page.

Record all information needed to reconstruct the analyses and recalculate results.

Do not record conridential information such as client names, project names. ¢zc.. in the laboratory
~otebook.

Each page must be signed and dated by the analyst and his or her supervisor when analyses are
completed. Any unused portion of the page must be lined out.

Laboratorv Notebook Control

[§]

The quality assurance manager shall maintain a log of issued and returned laboratory notebooks.
This log shall be maintained in a bound, prenumbered notebook meeting all the requirements of

a laboratory notebook.

The following information shall be recorded in the logbook when each notebook is issued:

notebook number

number of previous notebook

signature of person receiving the notebook
notebook use (instrument log, solids analysis, erc.)
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Jate ofissue

t,)

The rollowing information snall be recorded in tha iaboratorv notebook when it is issued:

notecock number
signature ct person receiving the notebook
date crissue

4 \When the notepbook is completed it shall be returned to the document controi officer. The
Jocument control orficer shall record the date returned in the notebook log and place the
notebook in archival storage. Laboratory notebooks must be archived ror at least ten. vears
‘ollowing the date cr the last entry ’
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METHOD VALIDATION

Prepared bv: : - -
Quaiity .-\ssr.rnr}%c Durector

Reviewed and /A ey
. . A AR
impiemented by: :

Generat Magagér

A method vaiidauon study must be gertormed berore any new procedure can be used for sample analysis.
‘This section celineates the miumum rsguirements {or 1 method vaiidauon studv  Most analytical
crocedures nave specific requirsments wvith raspect (0 method vaiidation. f the metnogd-specific
requirements are more restrictive tnan these requirements, ihey supersede these requirements; otherwise,
they are in addition to these requirements.

L Perform a method detection limit (MDL) study following the procedures in the Quantitation
Limuits section of this manual. The following acceptance cnitenia must be met:

a. The MDL determmuned must be less than the concentration used for the study but not less
than 20% of the concentraton used for the study.

b. The MDL study must demonstrate the ability to achueve the detection limits published in
the reference within the experimental variance of the method. Ifthe experimental variance
is not given in the rererence, the MDL determuned by the study can not be more than 30%
greater than the published detection limut. If the detection limit is not given in the
reference, contact the LRI Technical Director or Qualitv Assurance Director for
appropriate action.

2. Follow the procedures in the Employee Trairung section of this manual to qualify each analyst
who is to perform the new procedure.
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INSTRUMENT PERFORMANCE CHECK

Prepared by: e~
Quaiity Assurance Director

/N
~

Reviewed and /7 a
implemented by: L

General

[nstrument perrormance ciecks ensure the proper UNCONINg or an anaivtical instrument prior to anaiysis.
Specific pertormance check procedures are included in the instrument operation manuals and are
_frequently incorporated into 2naivtical procedures. When an instrument has passed the required
pertormance checks, no adjustment of operating parameters is permutted that will alter instrument
performance. In addition to the frequency requirements of the instrument operation manuals and
analytical methods, an instrument performance check must be performed whenever the operating
parameters have been changed.

An instrument has failed the performance check requirements and corrective action must be initiated if
it does not meet the requirements of the operation manuals and the analytical method. If the manual and
method have conflicting requirements, the requirements of the method shall have precedence over the

operation manual requirements.

Corrective action will vary from instrument to instrument. The following general procedure should be
tfollowed to find and correct the problem.

L. Review the instrument adjustment procedure and ascertain that the instrument is properly
adjusted.

o

If adjustment fails to solve the problem, review the trouble-shooting procedures to determine the
cause of the problem.

If the problem cannot be solved by adjustment and trouble-shooting, the instrument must be
adjusted or repaired by a qualified professional service representative.

(V)

After adjustment and/or repair is completed, the instrument performance check must be repeated. The
instrument may not be used for analysis until the performance check has passed.
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Anaivticzi Balaness

Perrorm tne tollowing checks each day :ne 2nalyucai baiance is used. and just =ror to preparng
calibration standarcs.

L Ascertain that the balance is level and adjust if necessary.

1)

Check the balance with at least two Class S weights bracketing the range normally used or, if the
check is pertormed just crior to caiibration standard preparation, use one Class S weight as near
:he target weight as possible. The maximum permissible error is 0.2 mg (0.0002 g). Record the
-2suits of all balance weight checks :n the balance logbook.

Generaj Purpose Balances

Pertorm (ne roilowing checks eacn dav tne taiance s used.

L Ascertain that the balance is level and adjust if necessary.

2 Check the balance with at least two Class S weights bracketing the range normally used or, if the
check is pertormed just prior to using the balance, use one Class S weight as near the target
welght as possible. The maximum permissibie error is 1% or 0.1 g, whichever is less. Record

the results of all balance weight checks in the balance iogbook.

Ultraviolet/Visual Wavelength Spectrophotometers

Perform the following check annually.

L. Prepare a potassium chromate test solution: Dissolve 2.80 g of potassium avdroxide (KOH) in
900 mL of reagent water in a 1000-mL volumernc flask. Add 0.400 g of potassium chromate
(K,CrO,) and dissolve compietely; then adjust the volume to 1000 mL with reagent water. Adjust
temperature of solution to 25 =1 °C.

1~

Using a 1.00-cm cell, measure the absorbance or transmittance at each of the following
wavelengths. The measured absorbance or transmittance must fail within the range specified.
Record the results in the spectrophotometer maintenance logbook.

’

Wavelength (nm) Transmittance* Absorbance*
220 0.347.- 0.367 0.433 - 0.456
275 0.170-0.180 0.744 -0.770

325 0.780 - 0.828 0.082-0.108

375 0.099 -0.105 0.979 - 1.005

420 0.728 - 0.774 0.112-0.138

* Acceptance limits are based on =3% of theoretical transmuttance.
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Conducuvity Mearerg

Pertorm the cativ electrode certormance test and annual linearity test as directed in the Concuctivity
crocedura. Record the resuits in the conductivity meter logbook.

Thermometers
Calibrate thermometers annuaily as foilows.

N Immerse an NBS-certified thermometer and the thermometer to be caiibrated in a circulated ice-
water path. Take care to immerse both thermometers correctly according to immersion type.
Record the temperature readings of both thermometers arter the readings have stabilized for at
least one minute.

Z. [mmerse an NBS-centiried thermometer 2nd the thermometer to be calibrated in a circuiated warm
or hot water bath. If possible, adjust the temperature of the water bath to be near the temperature
t0 be monitored by the thermometer being calibrated; otherwise, adjust the temperature of the
water bath as near boiling as possible. Take care to immerse both thermometers correctly
according to immersion type. Record the temperature readings of both thermometers after the
readings have stabilized for at |east one minute.

Tag the thermometer with an identifying label and the temperature error.

wl

Temperature Control Equipment

The temperature of all freezers, refrigerators, incubators, and ovens shall be monitored by means of a
calibrated thermometer properly immersed in water, mineral oil, or sand, and the temperature shall be
recorded daily. Temperature control equipment that is out of specification must be adjusted immediately
or removed from service.



roorate Quality Assurance Manuai

)
O

INITIAL CALIBRATION
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An inital calibration must be rerrormed berore any other analyses may be perrormed. The initial
calibration establisnes the raiationsnip berween instrument response and sampie concentration, and the
vorking concentration range cr :=e analvtical system. This sec:i_on delineates the munimum requirements
for initial calibration anaiysis. Most analytical procedures have specific requirements with respect to
calibration. If the method-specific requirements are more restrictive than these requirements, they
supersede these requirements; otherwise, they are in addition to these requirements.

L. Levels: A munimum of five (3) nonzero concentrations must be used unless the method specifies
less. The lowest concentration must be greater than the quantitation limit but should be no
greater than rour times (4x) the quantitation limut. The highest concentration shouid be near but
below the upper linear range of the instrument. The remaining three concentrations must be
evenly spaced between the lowest and highest concentrations.

2 Calibration: The instrument 1s calibrated by calculating the linear regression for each analyte of
interest (see Appendix A). The resulting equation is used to calculate sample concentrations.

Frequency: The inutial caiibration must be perrormed whenever (1) a continuing calibration fails
1o meet quality control limits or (2) every 90 days, whichever occurs first.

)

4. Quality Control Limit: The correlation coefficient for each target anaiyte must be greater than
0.995. An initial calibration has failed quality control requirements and corrective action must
be initiated if the correlation coefficient for any target analyte is less than 0.995.

5. Verification: The initial &alibration must be verified by analyzing an independently prepared
standard with target analyte concentrations within the calibration range. This standard must pass
all the continuing calibration check requirements.

6. Corrective Action: If an initial calibration fails quality control requirements, the analytical system
must be investigated to determine the cause of the problem and an acceptable initial calibration

must be obtained.
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CONTINUING CALIBRATION CHECK
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\ continuing calibration check must be pertormed before any quality control or sample analyses may be
mertormmed. The continuing calibration check determines whether the initial caiibration is stiil vaiid. This
:ction ceiineates the murumum requirements for continuing caiibration check analysis. Most anaivical
rocedures nave speciic requirements with respect to calibration. If the method-specific requirerﬁents
‘m¥e more rastrictive than these requirements, they supersede these requirements; otherwise, they are in
idition to these requirements. |

Levei: The concentration of the continuing calibration check standard should be the same as the
mudlevei initial calibration standard.

Procedure: Calculate the concentration of each analyte of interest in the continuing calibration
check standard from the linear regression equations derived from the initial calibration.

Frequency: The continuing calibration check must be performed before sample analyses (except
immediatelv rollowing an initial calibration), again at the end of the analytical sequence, and
everv 24 hours during the sequence. Additianai continuing calibration checks throughout the
sequence are recommended to bracket groups of sample analyses (usually after every 10 sample
analyses).

'NOTE: An analytical sequence begins with the initial calibration or continuing calibration check

and continues without interruption until the final continuing calibration check. No changes in
analytical conditions are permitted during an analytical sequence.

Quality Control Limits: The calculated analyte concentrations must fall within 15% of their
theoretical (or true) values. A continuing calibration check has failed quality control requirements
and corrective action must be initiated if the concentration of any target analyte is greater than
115% of its theoretical value or less than 85% of its theoretical value.

Corrective Action:

a. If the continuing calibration check that starts an analytical sequence fails quality control
requirements, the continuing calibration check may be repeated once. All target analytes
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must pass quality control requirements in the second continuing calibration check in order
tor samples to be analvzed: ctnerwise, a new initial calibration must be performed.

If any continuing calibration check during or at the end of an anaivtical sequence fails
qualiry control requirements, znaiyses must be terminated, the problem resolved, and all
analyses performed since :he last acceptable continuing calibration check or initial
calibration must be repeatec.
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METHOD BLANK ANALYSIS
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Anaiytical systems must be demonstrated to be ree of contamunation by the successtul analysis of method
clanks. This section delineates the minimum requirements ior method blank analvsis. Many analvtical
orocedures have specific raquirements with respect to method blank analysis. If the methﬁod-sp-eciﬂc
requirements are more restrictive than these requirements, they supersede these requirements; otherwise,
they are in addition to these requirements.

NOTE: Method blanks are not to be used to correct analytical results.

L

)

Preparation: Method blanks must be prepared and analyzed in the same manner as the samples
with which they are prepared and analyzed, except that sample is omitted or, for analysis of water
samples, replaced with deionized water. The final concentration of all reagents used is the same
in the method blank and the samples.

Frequency: A method blank shall be prepared and analyzed with each batch of samples analyzed
or one method blank per 20 samples, whichever is more frequent. The maximum time span for
a valid sample batch is thirty days. These rrequencies are for a single matrix and method; quality
control samples cannot be shared by matnices or methods.

Quality Control Limits:

a. Method blanks must be free of contamination by nonexempted target analytes at or above
the reported quantitation limut. The maximum allowable concentration for exempted
target analytes three times (3x) the reported quantitation limit. A method blank has failed
quality control requirements and corrective action must be initiated if (1) any
nonexempted target analyte is detected at or above the reported quantitation limit or (2)
the concentration of any exempted target analyte is greater than 2.5 times the reported

quantitation limit.

b. The exempted target analytes are:

methylene chloride
acetone



Corporate Quality Assurance Manuai
Sacuon SF
Apri 27, 1994

Page Z o1 2

,4‘

Z-butancne
ioluene
oist2-2tnyvihexyl) pnthalate

Corrective Action: If a contarmunated method blank is encountered, sampie analysis must be
terminated and the anaivtical system must be investigated to determine the cause of the problem.
The method blank 2nd all associated samples (including quality control samples) must be
reprepared and reanalvzed.
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Sample duplicates are analyzed to demonstrate the precision of an analvtical system. This section
delineates the minimum requirements for sample duplicate analysis. Many anaivtical procedures have
specifc requirements with respect to sampie duplicate analysis. If the method-specidc requirements are
more restrictive than these requirements, they supersede these requirements: otherwise, they are in
addition to these requirements.

L. Preparation: For inorganic analyses, nwo equivalent aliquots of the sample selected for duplicate
analysis are prepared and carried through the preparation and analysis procedures together. For
organic analyses that do not specify a duplicate analysis, a second matrix spike is prepared and
carried through the preparation and analysis. All references to sample duplicates in this document
apply equally to matrix spike duplicates.

Z. Frequency: A sample duplicate shall be prepared and analyzed with each batch of 20 samples.
The maximum time span for a valid sample batch is thirty days. This frequency is for a single
matrix and method, quality control samples can not be shared by matrices or methods.

3. Relative Percent Difference (RPD): The relative percent difference is used to evaluate precision
for analyses that measure concentration of an analyte directly.

200¢,-C,|
C,+C,

RPD =

where RPD = relative percent difference
C, = original sample concentration
C, = sample duplicate concentration

NOTE: The relative percent difference cannot be calculated if either or both analyses are below
the quantitation limit.

Difference: The absolute value of the difference of two measurements is used to evaluate
precision for analyses that do not measure analyte concentrations directly (e.g., temperature, pH,

ignitability).
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vhere O = absolute value cr the difference between two measurements
M. = original sampie measurement
M, = dupiicate sample measurement

Centrol Limits: The equations ror caiculating the mean and standard deviation are included in
Agpendix A of this manual. Use the cata rrom at least 20 sample and sample cuplicate analyses
-2 caiculate warning and controi limus. Eliminate outliers using the method in Appendix A.

. RPD: The warning Limut is the mean RPD plus nwo times (2%) the standard deviation. and
the control limut is the mean plus three times (3x) the standard deviation. A sample
duplicate analvsis has tailed guality control requirements and correcuive acuon must be
initiated 1f (1) the RPD is greater than the control limit or (2) the concentration for ore
analysis is less than the quantitation limit and the concentration for the other analysis s
greater than two times (2x) the quantitation limit.

5. Difference: The warning limit is the mean difference plus two times (2x) the standard
dewiation, and the control limit is the mean plus three times (3 x) the standard deviation.
A sample duplicate analysis has railed quality control requirements and corrective action
must be initiated if the difference is greater than the upper control limit.

The relative percent difference or absolute difference, as appropriate, must be plotted on control
charts showing the mean, wamning limits, and control limits.

Corrective Action: [fa sample duplicate analysis fails quality control requirements, the failure
must be included in the nonconformance summary. No rurther action is required.
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MATRIX SPIKE ANALYSIS
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Matrix spikes are analyzed to demonstrate the accuracy of an anaivtical system. This section delineates
:he minimum requirements for matnix spike anaiysis. Many analytical procedures have specific
requirements with respect :0 matnx spike analysis. If the method-specific requirements are more
restrictive than these requirements, they supersede these requirements; otherwise, they are in addition to
these requirements.

[

)

Preparation: Matnx spikes are prepared with the same sample size that is used for the samples
with which they are analyzed. The spiking solution is added immediately after the sample aliquot
is measured, and is mixed as thoroughly as practical with the sample. Subsequent treatment and
analysis of the spiked sample is the same as that for the unspiked samples.

Level: The amount of spike added to the sample must give a concentration that will fall berween
the lowest and highest calibration standards when carried through the analysis procedure without
dilution. The preferred concentration is 25% of the highest calibration standard; this
concentration vields usable recovery data without dilution at low to moderate sampie
concentrations.

Frequency: A matnx spike shall be prepared and analyzed with each batch of 20 samples. The
maximum time span for a valid sample batch is thirty days. For organic analyses that do not
specify a duplicate analysis, a matrix spike duplicate shall be prepared and analyzed with each
matrix spike and shail serve the same function as a duplicate analysis. This frequency is for a
single matrix and method; quality control samples cannot be shared by matrices or methods.

4

Recovery (Accuracy):

A
Cp-=t

S

8
. 100(C,-C,)
c

4

where C, = theoretical concentration of spiked sample
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A, = amount <: 2najyte added to spiked sample
S, = size ot szmpie zliquot spiked

R =racoverv. *»

C, = measurec Joncentration of spiked sample
C, = measurec concentration ot unspiked sampie

Relative Percent Difference (Precision): See the section on Sample Dupiicate Analyses.

Control Limits: The equations for calculating the mean and standard deviation are included in
Appendix A of this manual.

b.

Recovery: Use the data tfrom at least 20 marrix spike analyses to calculate warning and
control limits icr recovery. Do not include data from matrix spike duplicate analvses.
Eliminate cutiiers using the method in Appendix A.

The upper warrung limt is the mean recovery. plus two times (2%) the standard deviation.
and the upper control limut is the mean plus three times (3 <) the standard deviation. The
lower warrung limit is the mean recovery minus two times (2x) the standard deviation,
and the lower control limit is the mean minus three times (3x) the standard deviation. A
matrix spike analysis has failed quality control requirements and corrective action must
be irutiated if the recovery is greater than the upper control limit or less than the lower
control limit.

RPD: See the section on Sample Duplicate Analyses.

The percent recovery must be plotted on control charts showing the mean, warning limits. and
control limuts.

Corrective Action: If the procedure utilizes surrogate spikes in every sample analyzed, all
samples for which the surrogate spikes meet quality control requirements shall be considered
acceptable regardless of the associated matrix spike recoveries. Samples for which surrogate
spikes do not meet quality control requirements must be reprepared and reanalyzed.

If the procedure does not utilize surrogate spikes, the following corrective action protocol
applies.

g

If a matrix spike recovery is outside control limits and the RPD is within control limits,
the problem is attributed to matnix interference and no further action is required.

If the matrix spike is outside control limits and the laboratory control sample is
acceptable, the problem is attnbuted to matrix interference and no further action is

required.

If the matrix spike recovery is outside control limits and the concentration of the same
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analvte in the unspiked samoie is mare than four umes (<<) the concentration of spike
analyte added. :he problem is auributed to sample analyte concentration and must be
noted in the nonconrormance summary. No further action s required.

[f the matrix snike recovery is positive and outside control limits and the RPD is outside
control limits. the problem must be noted in the nonconformance summary. No further
action is required.

[f the matrix spike has zero or negative recovery, report ine problem to the quality
assurance officer for a specific corrective action procedure.
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LABORATORY CONTROL SAMPLE ANALYSIS
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Laboratory control samples are analyzed to cemonstrate the accuracy of an analytical system. Thev are
suppiemental to matnx spikes and. because environmentai matnces are not in\'oiveci. provide userul
information when matrix interterence is enccuntered. Laboratory control sampie (LCS) analyses are
optional unless spectfically required by the 2nalytical procedure.

This section delineates the general requirements for LCS analysis. If the analytical procedure requires
LCS analysis, the method-specific requirements supersede these requirements.

L. Preparation: Laboratory control samples are prepared in the same manner as matrix spikes except
that spiking solution is added to laboratory reagent water (DI water) instead of sample.
Subsequent treatment and analysis of the LCS is the same as that for environmental samples.

tJ

Level: The amount of spike added must be the same as that used for matrix spikes unless
specified otherwise by the analytical method.

(VP)

Frequency: A LCS shall be prepared and analyzed with each batch of 20 samples. The maximum
time span for a valid sample batch is thirty days. This frequency is for a single matrix and method;
quality control samples cannot be shared by matrices or methods.

4. Recovery (Accuracy):

A
c,._‘
S

&
L. 100e,-¢)

C

where C, = theoretical concentration of spiked sample
A, = amount of analyte added to spiked sample
S, = size of sample aliquot spiked
R = recovery, %
C, = measured concentration of spiked sample
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C. = measured concentration ot unspiked sample

Control Limits: The equations ror calculating the mean and standard deviation are included in
Appendix A of this manual.

Use the data from at least 20 LCS analyses to calculate waming and control limits for recovery.
Eliminate outliers using the method in Appendix A. ]

The upper warning limit is the mean recovery plus two times (2x) the standard deviation, and the
upper control limit 1s the mean plus three times (3%) the standard deviation. The lower warming
limit is the mean recovery minus two times (2x) the standard deviation, and the lower control
[imit is the mean minus three times (3%) the standard deviation. An LCS analysis has failed
quality control requirements and corrective action must be initiated if the recovery is greater than
:he upper control limit or less than the lower centrot limit.

The percent recovery must be plotted on control charts showing the mean, warming limits, and
control limits.

Corrective Action: If the procedure utilizes surrogate spikes in every sample analyzed, all
samples for which the surrogate spikes meet quality control requirements shall be considered
acceprable regardless of the associated LCS recovenies. Otherwise, if the LCS recovery is outside
control limits, sample analysis must be terminated and the analytical system must be investigated
to determine the cause of the problem. The LCS and all associated samples (including quality
control samples) must be reprepared and reanalyzed.
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QUALITY ASSURANCE ASSESSMENT
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The previous sections :n this manual aadressed specific quality assurance requirements and their
'mplementation.  This seciion iddresses audits. which are :he primarv procedures for 2ssessing
compiiance with these requirements and the requirements ot other LRI procedurai manuals. Appropriat::
Zorms for use with each or the audits descrioed are included in Appendix B of this manual.

Each audit is based on a singie LRI procedural manual. The auditor shall conduct the audit as directed
in the [nsoructions to the auditor near the top of the audit form. Immediately following the audit, the
auditor shall meet with the General Manager or his/her designee and determine appropriate measures to
correct any deficiencies found. If a condition 1s found that arfects the accuracy or defensibility of
reported data, the deficient practice must be suspended until the condition is corrected. Otherwise, a
maximum of 30 days may be allowed to correct deficiencies. The corrective actions to be taken shall be
recorded in the audit logbook. The audit logbook must be signed by the auditor and the General
Manager. A follow-up audit shall be performed within 45 days to determine whether the corrective
actions were properly completed.

The Quality Assurance Program Compliance Audit is based on the Corporate Qualitv Assurance Manuai
and determines the degree to which a laboratory is in compliance with general quality assurance program
requirements. This audit is performed annually.

The Qualifications Audit is based on the Statement of Qualifications and determines whether quality
assurance information is accurate and updated. This audit is performed quarterly.

The Sample Management Audit is based on the Sample Management Manual and determines the degree
of compliance with sample management procedures. This audit is performed annually.

The Analytical Method Audit is based on the standard operating procedures for analyses and determines
whether analytical procedures are being performed properly. This audit is performed annually for each
analyst. '
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MATH AND STATISTICS

The roilowing topics are inciuded in this appendix.

Significant Digits
Rounding

Arithmetic Mean (Average)
Standard Deviation

Linear Regression

Test for Qutliers

Significant Digits

The 7 most signiticant Zigits or a value are the leRmost nonzero digit and the n-/ digits to its
immediate nght. '

Examples: [n the following numbers, the two most significant digits are underlined:
12678, 507, $.033, 0.0003927.

Rounding
I Carry at least one digit beyond the last sigruficant digit throughout all calculations.

Round the final result by changing all digits bcyond the last significant digit to zeroes; drop these
zeroes if they are to the right of the decimal point.

[$9)

a. If the value droppeci is greater than half the last significant digit, increase the last
significant digit by one.

Example: 12873 rounds to 15000

b. If the value dropped is less than half the last significant digit, the last significant digit
remains unchanged.

Example: 12173 rounds to 12000

C. If the value dropped is exactly half the last significant digit, the last significant digit
remains unchanged if it is even (or zero) and is increased by one if it is odd.

Examples: 12500 rounds to 12000 and 13500 rounds to 14000
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Arithmetic Mean (Average)

2 X

n

X=

where X = the arithmetic mean
X, = the value of observation
n = total number of cbservations

Stancard Deviation

r—
. | Y X=X
(n-1)
where s = the standard deviation
X, = the value of observation i

X = the anthmetic mean
n = total number of observations

Linear Regression
m= "EXV/‘ZX/ZY/
nyx' = x)?
ZY:""Z",

n

= "ZW/‘ZX/ZY,
S0 X 2 )Y i (¥ )

where x, = independent measurement
y, = dependent measurement corresponding to x,
n = total number of observations
m = the slope -
b = the y-intercept
r = the correlation coefficient

Test for Qutliers

The highest or lowest value in a group for which the mean and standard deviation have been
calculated shall be considered an outlier if the statistic T is greater than the critical value from the
table below.
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where X = the arithmetic mean ror the group with X included
X, = the value to be tested
s = the standard deviation tor the group with X, included

Critical Values for 1% Tests of Discordancy for a Single Outlier in a Normal Distribution

Number of Critical Number of Critical
Measurements Value Measurements Value

B) 1.135 15 2.71

4 .49 16 2.75

3 173 18 2.82

p) .94 20 2.88

7 2.10 50 5.10

8 2.22 40 5.24

9 2.32 30 3.34

10 241 60 3.41

12 2.55 100 3.60

14 2.66 120 3.66
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AUDIT FORMS

The following audit forms are included in this appendix.

Quality Assurance Program Compliance Audit
Qualifications Audit

Sample Management Audit

Analytical Method Audit
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Facity Audited Date

Auditor's Signature Number of Attached Pages

nis aucitis pased on the LRI Corporate Qualitv Assurance Manuai (CQAMD.

Ztrucuons to the guditor: Check the box labeiled "YES® if the audit item ts in compliance. Check the box labeiled *NO” if the audit item i3

=otin compiiance. Enter a description of eacn noncompiiant item in.the faciiity's Audit Logbook with a correcuve action plan and completion
Zate. Attach copies of the Audit Logoook pages to tus audit lorm and distnbute copies to the Generai Manager of the facilitv audited. tha

Te2chrucat Director, and the President of LRI

¥

L]

(W

A

Ne)

—
-

Li

Li

A copy of the most recent release or the CQAM is available in each room where samples are logged
in, stored, prepared, or analvzed and in each room where data is processed.

The facilities, instrumentation, organization, and key personnel are in agreement with the Statement
of Qualifications.

Analytical balances have 2 muinumum sensitivity or 0.1 mg and are clean. level. and checked with Class
S weights dailv or before use.

General purpose balances have sufficient sensitivity for their intended use and are clean, level, and
checked with Class S weights daily or before use.

Spectrophotometers are checked annually with potassium chromate solution and spectrophotometer
cells are properly maintained.

Conductivity meters have platinum electrodes, or nonplatinum electrodes that have been calibrated
against platinum electrodes within the past year. Daily and annual checks are performed.

pH meters have a readability of at least =0.05 pH units, are calibrated at pH 7.00 and 4.00, and are
checked at pH 10.00.

Specific ion meters have a readability of at least £5 mV.

Thermometers have appropriate graduations, are properly immersed, and are calibrated annually
against an NBS-certified thermometer.

The temperature of freézers, refrigerators, incubators, and ovens is monitored and recorded daily.

Instrument maintenance logbooks are available for all instruments and required instrument
maintenance procedures are performed and recorded.

Volumetric glassware is Class A and is not exposed to temperatures exceeding 105 °C. Mohr and
similar measuring pipettes are not used.

Glassware is rinsed by analysts before it is submitted for cleaning, and the correct cleaning protocols
are followed.
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The conductivity and pH or reagent water is checked and recorded dailv.

Residual chlonne and heterotrophic ciate count are performed and recorded monthlv on the reager:
water source used tor mucrobiology analvses. )

Heavy metals and bacterial quality are analyzed and recorded annually on the reagent water sourcs
used for microbiology analyses.

Reagents, standards, and solvents are of the correct grades and are properiv labelled, documented.
and stored. Expired reagents and solutions are not used.

Emplovees are trained according to LRI protocol and training is properiv documented.
The laboratory uses only methods listed as approved in the CQAM.

SOPs and manuais are in compiiance with the CQAM policy for preparation. review, revision, anc
distribution. :

Laboratory notebooks are in compliance with CQAM laboratory notebook procedures, corrections
are made properly, and the pages are signed by the analyst and supervisor.

Method validation studies are avariable for all procedures.

Instrument performance checks, initial calibrations, and continuing calibration checks are performed
at the required frequencies.

Method blanks are free of contamination from other than exempted compounds, and the latter do not
exceed 2.5 times the quantitation limut.

Sample duplicates, matrix spikes, matrix spike duplicates, and laboratory control samples are
performed at the required frequencies and the data is plotted on control charts.
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Auditor’s Signarure Date

_siruciiors (0 e cuditor: Cheex the 2ox iabeiled "YEST 1 the audit item s 10 compuiance. Chack the box iabeiled "NO" i the augit 1tem s
molin cempliancs. Zater 3 cascripucn Cf eaeh nonscmpuant item w1 the space grevided and distbute copies o the M

2 Director of Sales and Marketing, ana the Zresigent o LRI

anager of Commurucatons.

l"‘
(2]

0

- = Information descnbing LRI faciiities is complete and up to date.

= 3 Information describing LRI instrumentation is complete and up to date.

I
{

[nformation describing the orgarnuzation or LRI is complete and up to date.

o Q Resumes for key LRI personnel are up to date and all key personnel are included.
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Aucitor's Signature Number of Attached Pages

Tusaucitis cased on e LRI Samoiz Management Maneai,

stmicnons 10 e cuaigr: Check e tox iabeiled "YES” if the audit item s in compiiance. Check Lhe tox labelled ™NO" if the audit iterm o

12U compilance. Znler a cescrniclion of each noncompiians item wn the facility's Augit Lezbook with a correcuve action pian and compiet:n
20 ;tacn coples of the -\uou ._v-ooou £ages to Lus audit torm and cistnoute copies 19 the General Manacer of the faciiity auaitzd

(4=

PETSEENG)

A copy of the Corporate Quaiity Assurance Manual is avaiiable in the sample management zrea
- = A copy of the Sampie Management Manual is avaiiable in the sample management area.

- - Chain of custodv forms are rroperiy signed and dated with no breaks in the chain of custodv.

-y
o
(3]
(@]
(@]
t

- The sampie management personnei venry the pH or acid- and base-preserved sampies ang
the information in 2 notebook.

The pH of samples submitted for volatile organics analysis is determined by the analyst at the time
of analysis and recorded in the appropnate logbook.
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The sample management personnel check sample volume against the volume required for :he
requested analyses.

)
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A temperature control bottle is shipped with all coolers, and the temperature of the water in this
bottle is measured and recorded when the cooler is received at the laboratory.

{
L)

Z Z Internal chain or custody forms are properly completed when required.

-z 3 Analyses are put on hold until instructions are received from the client when any of the following
situations is encountered: samples are received physically damaged or improperly preserved, the
cooler temperature is above 4.5 °C, insufficient sample quantity is recetved for the analyses requested.

or the chain of custody form is not properly completed.

o Qa The sample containers provided by the laboratory are of the correct size and type and contain
appropriate preservatiyes.

o a Sample containers are securely packed in coolers with shock-absorbent matenal separating the
bottles.

o g Custody seals are placed on the hinged and opposite sides of the cooler before shipping.

a 4 The laboratory does not recycle sample containers.



-so0ratery Resources. nc.. Jampie Management Auait dage 2 it

()

“ZS N0

- Z Case lots of sample containers are marked with the month and vear or receipt. and stock is rotated
50 that the oldest cases are most accessible and are used first.

B — Original copies ot bottle cieanung certificates are maintained on file.
- Access to samples is restricted to authorized personnel oniy.

- = Sample storage refrigerators are maintained at 4 °C =2 °C and the temperature of refrigerators is
checked and recorded daily.

-z The laboratory segregates samples recetved under contract rom regulatory agencies from commerc:al
samples.

- = The laboratory follows advertised procedures for receipt ot samples outside regular business hours

-z The laboratorv has established and adheres to procedures for handling rusn analvses and analyses with
short (<48 hours) hoiding times.

hn = When "TOTAL" and "DISSOLVED" analytes are requested for the same sampie, the filtered and
unfiltered fractions are assigned different sample numbers.

-z LRI sample labels are applied to sample containers in such a way as not 1o obstruct the client's label.
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The method is approved 1n the LRI Corporate Quality Assurance Manuai (CQAM).

The reagents and stangards usec meet tae requirements or the method 222 the CQAM.

Reagents and standarcs are iabeiled as required by the CQAM.

Applicable instrument performance checks are performed as required by the method and the CQAM
[nitial calibraton is pertormed as required by the method and the CQAM.

Continuing calibration checks are performed as required by the method and the CQAM.

Method blanks are analyzed and meer the requirements of the method and the CQAM.

Matrnix spikes are anaivzed at the required frequency and the recoveries are recorded on contro:
charts.

Sample duplicates or matrix spike duplicates are analyzed at the required {requency and the RPDs
are recorded on control charts.

Laboratory control samples are analyzed at the required frequency.
Appropriate corrective action is taken and recorded for failed quality control analyses.
No deviations from method protocol were observed.

The é.ﬁalyst demonstrated acceptable analytical skills.
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HEALTH AND SAFETY PLAN

FOR THE

INVESTIGATION AND DESIGN OF THE
INTERIM REMEDIAL MEASURE
FOR THE VADOSE ZONE

AT THE

FORMER IMC MAGNETICS CORP.
MANUFACTURING FACILITY
WESTBURY, NEW YORK

LAND TECH REMEDIAL, INCORPORATED DOES NOT GUARANTEE THE HEALTH OR
SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE POTENTIAL
HAZARDS OF THIS SITE AND THE ACTIVITIES OCCURRING THEREON, IT IS NOT
POSSIBLE TO DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL
POSSIBLE HAZARDS WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO
THE HEALTH AND SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT
NOT ELIMINATE, THE POTENTIAL FOR INJURY AT THIS SITE. THE HEALTH AND
SAFETY GUIDELINES IN THIS PLAN WERE PREPARED SPECIFICALLY FOR THIS
SITE AND SHOULD NOT BE USED ON ANY OTHER SITE WITHOUT PRIOR
RESEARCH AND EVALUATIbN BY TRAINED HEALTH AND SAFETY SPECIALISTS.
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SECTION 1.0
PROJECT IDENTIFICATION

Client: IMC Magnetics Corp.
Site: Former IMC Magnetics Corp. Manufacturing Facility
Location: 570 Main Street, Westbury, New York

Project: Investigation and Design of the Interim Remedial Measure



SECTION 2.0
INTRODUCTION

This Health and Safety Plan (HASP) establishes guidelines and requirements for safety of
personnel during the performance of field activities associated with the referenced project.
The procedures and protocols in this plan have been established to ensure that a mechanism is
in place to protect project personnel in the event that hazardous materials are found during the
project. All employees of Land Tech Remedial, Inc. (LTR), its subcontractors, and other
contractors who have adopted this HASP involved in field activities on this project are
required to abide by the provisions of this HASP.

Compliance with this HASP is required of all persons who enter the working areas of this
project. The content of this HASP may change or undergo revision based upon additional
information made available to heatth and safety (H&S) personnel, monnoring resuits or
changes in the technical scope of work. Any changes proposed must be reviewed by
designated Land Tech Remedial, Inc. (LTR) staff.



2.1 SITE DESCRIPTION

The site is located at 570 Main Street in Westbury, New York. The property is
slightly over two acres with one manufacturing building and a paved parking lot
covering most of the area. The site is currently vacant except for a portion of the
building occupied by Castle Collision.

Substances of potential concern which have been detected at the site include volatile
aromatic and halogenated organic compounds and metals. Compounds of concern

potentially present at the site are listed in Section 4.1.2

2.2 KEY PERSONNEL

PROJECT MANAGER  HEALTH AND SAFETY OFFICER
NAME: Timothy L. Douthit Russel Direnzo
PHONE: (516) 694-4040 (203) 261-2673

2.2.1 Health and Safety Personnel Designations

The following briefly describes the health and safety personnel designations and
general responsibilities which will be employed for this project

LTR PROJECT MANAGER (PM):

The LTR Project Manager will be present on-site during the conduct of all activities
and will be responsible for all health and safety activities. The project manager has
stop-work authorization which he will execute upon his determination of an imminent
safety hazard, emergency situation, or other potentially dangerous situation, such as
extreme weather conditions. Authorization to proceed with work will be issued by
the HSO after such action. The project manager will initiate and execute ail contact
with support facilities and personnel when this action is appropriate. Additionally, the
project manager has the authority to temporarily suspend an individual from field
activities for infractions of the HASP, pending further consideration by the HSO.

LTR HEALTH AND SAFETY OFFICER (HSO)

The HSO has overall responsibility for development and implementation of this HASP.
The HSO also shall approve any changes to this plan due to modification of
procedures or newly proposed site activities, and will intertace with the LTR Project

)



Manager in matters of health and safety. It is also the responsibility of the HSO to
ensure that proper health and safety equipment is available for the project.

The HSO will be responsible for the development of safety protocols and procedures
necessary for field operations for the resolution of any outstanding safety issues which
arise during the conduct of site work. Health and safety related duties and
responsibilities will be assigned only to qualified individuals by the HSO. Before
personnel may work on-site, currentness of acceptable medical examination and
acceptability of health and safety training (i.e. OSHA-approved 40-hour HAZWQOPER
training or current 8-hour refresher training) must be approved by the HSO pursuant
to all applicable standards.

The LTR HSO has the authority to take the following actions:

+ To suspend work or otherwise limit exposures to personnel if a HASP appears to
be unsuitable or inadequate.

+ To direct personnel to change work practices if they are deemed to be hazardous
to health and safety.

+ To remove field personnel from the project if their actions or condition endangers
their health and safety or the health and safety of coworkers.

+ To suspend work in a potential hazardous situation as well as to restart activities

as conditions allow.

LTR SITE SAFETY OFFICER

The LTR Site Safety Officer (LTR SSO) and any LTR Alternate Site Safety Officer(s)
(Alternate LTR SSO) have the following responsibilities:

¢ To direct health and safety activities on-site.

+ To report safety-related incidents or accidents to the LTR Project Manager and
LTR HSO. ’

+ To assist the LTR Project Manager in all aspects of implementing the HASP.

+ To maintain health and safety equipment on-site, as specified in the HASP.

+ To inspect health and safety activities on-site, as specified in the HASP, and report
results to the LTR Project Manager and the LTR HSO.



The LTR SSO has the authority to take the following actions:

+ To temporarily suspend field activities, if health and safety of field personnel are
endangered, pending further consideration by the LTR HSO.

* To temporarily suspend an individual from field activities for infractions of the
HASP, pending further consideration by the LTR HSO.



SECTION 3.0
WORK PLAN

The work activities which may be performed under this HASP are limited to the

following:

Site inspections.

Installation of narrow-diameter soil borings using a Geoprobe®.

Collection, classification and field screening of soil samples.

Field analysis of soil samples via a mobile laboratory.

Installation of wells and monitoring points using a hollow stem auger drill rig.
Light trenching using hand-held construction and demolition equipment, as well as
earth-moving equipment (backhoe).

+ Light construction (equipment enclosures, fencing, etc.)

+ Remediation system pilot testing.

+ Remediation system construction.

* & ¢ & o o

This HASP does not cover any site activities other than those specifically listed above
Other possible work activities not described above may only be conducted after
approval of an appropriate Addendum to this HASP by the LTR HSO.

This HASP is terminated following the completion of Work Plan activities. Use of this
HASP after this date to perform the work activities described herein, or other activities
in addition to those described herein. is not permitted and constitutes a violation of
LTR's Health and Safety Program. If work is to be performed after this date, the
HASP must be reviewed and modified, if necessary, by the LTR HSO.



SECTION 4.0
HAZARD ASSESSMENT

An assessment of the hazards has been made for each of the activities specified in
Section 3.0. Suspected physical, biological, chemical and flammable hazards were
evaluated. The following paragraphs summarize the risks that have been identified.

For the activities listed in Section 3.0, the following hazards have been identified:

. chemical hazards;

. physical hazards;

. heat stress (depending on season work is to be performed);

. cold stress (depending on season work is to be performed);

. biological hazards such as mosquitoes, ticks, snakes, and rabid animals;
. skin and eye contact with contaminants;

. ingestion of contaminants;

. inhalation of organic vapors or contaminated dusts; and,

. flammable hazards.

4.1 CHEMICAL HAZARDS

4.1.1 Description of Chemical Hazards

The chemical hazard evaluation is based on the history of the Site and the inual
investigations at the Site and is conducted to identify materials that potentially may be
present and to ensure that site activities, personnel protection, and emergency
response are consistent with the specific contaminants expected to be encountered.
The hazard analysis forms the foundation for this HASP.



4.1.2 Enumeration of Potential Hazardous Chemicals

Based on existing site data, the following is a list of chemicals potentially present at
the Site. The list is potentially incomplete, and consists only of chemicals which may
be present in various Site media. Materials Safety Data Sheets (MSDS) for each of
the listed compounds are included in Appendix II.

¢ Tetrachloroethylene (PERC)
¢ Methylene Chloride

¢ Trchloroethylene (TCE)

¢ 1,1,1 Trichloroethane (1,1,1 TCA)
¢ Chloromethane

¢ Toluene

¢ Xylenes

¢ Cadmium

¢ Chromium

¢ Lead

¢ Mercury

4.1.3 Control of Exposure to Chemical Hazards

Ingestion of constituents of concern will be controlled on this site by prohibiting eating
and smoking at the Site (see Section 8.0) and by requiring all field personnel to
decontamunate themselves upon leaving the Exclusion Zone. Drinking of liquids will
take place only after personal decontamination has taken place (except in a heat stress
emergency situation). If necessary, drink breaks will be scheduled at least every two
hours to avoid heat stress problems.

Skin and eye contact with some of the constituents at the site may cause skin or
mucous membrane irtitation or severe burns. Many of those constituents can be
absorbed into the bloodstream through the skin or eyes.

L4

Any body area which comes in contact with contaminated materials will be washed
with soap and rinsed immediately. All field personnel will report any skin or eye
contact symptoms to the LTR SSO. The person will be treated by a physician and

steps will be taken to eliminate similar exposures.

Potential hazards will be reduced by protecting against exposures to hazardous



materials via utilization of appropriate personal protective equipment (PPE). PPE to
protect the body against contact with known or anticipated chemical hazards can be
divided into five levels of protection categories (Level A, B, C, Modified D, and D)
according to the degree of protection afforded. The initial levels of personal protective
equipment to be used while performing the activities at the Site described in Section
3.0 are discussed in Section 7.2, Initial PPE Levels for Specific Work Tasks. Personal
Protective Equipment and Levels of Protection are discussed in Section 7.0 of this
HASP.

4.2  PHYSICAL HAZARDS, HEAT STRESS AND COLD EXPOSURE
There is a risk of physical injury when working near heavy equipment. Field personnel
should be aware of these hazards and take steps to avoid contact with them. Physical
hazards associated with excavation activities are identified and safety procedures
presented in Attachment III, Safety Guidelines for Excavations.

Use of steel-toed steel shank work boots, safety glasses or goggles, and hard hats will
be required when in the Exclusion Zone and Contamination Reduction Zone.
Personnel should be cognizant that when PPE such as respirators, gloves, and

protective clothing are worn, visibility, hearing, and manual dexterity are impaired.

In addition, the PPE required for some activities (coveralls and respirators) places a
physical strain on the wearer. A Heat Stress prevention plan will be implemented to
deal with this health hazard during warm weather. The plan outlines heat stress
identification, treatment, prevention and monitoring. Fluids will be provided at regular
intervals during the work periods in order to maintain adequate body fluid levels for

the field personnel.

4.3 BIOLOGICAL HAZARDS

Numerous types of pest organisms may be present, including mosquitoes, snakes and
ticks. Field personnel are encouraged to use insect repellents before donning PPE. To
avoid snake bites, personhel should check for snakes before walking through grassy or
debris strewn areas. Also, field personnel may be required to wear knee high boots
while at the Site to protect feet and lower leg areas. A first aid kit, insect and tick
repellent and treatment will be available for use in the field. In many parts of the
northeast United States, tick-borne diseases pose a significant health risk during warm

months.



44 FLAMMABLE HAZARDS

Flammable hazards are not expected to be significant during the course of this work
due to the low levels of flammable materials encountered during previous
investigations at the Site. However, as a precaution, air monitoring, as specified in

Section 6.0, will be conducted during all intrusive activities.
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SECTION 5.0
GENERAL HEALTH AND SAFETY REQUIREMENTS

5.1 MEDICAL EXAMINATION

Before commencing any of the activities defined in Section 3.0, all personnel following this
HASP must have a current medical examination as part of a medical surveillance program.
This medical surveillance program must meet the requirements of OSHA Regulations 29 CFR
1910.120(f).

5.2 TRAINING

All personnel working on-site and potentially exposed to hazardous substances, health hazards
or safety hazards shall be thoroughly trained as specified in OSHA Regulations 29 CFR
1910.120(e). This training program will include: (1) attendance at an initial 40-hour basic
health and safety training course off the Site; (2) a minimum of three days of actual field
experience under the direct supervision of a trained, experienced supervisor; (3) on-site.
site-specific training; and (4) an 8-hour annual update in the basic bealth and safety training
course.

On-site management and supervisors directly responsible for, or who supervise employees
engaged in, hazardous waste operations must have received: (1) 40 hours initial training (in
accordance with OSHA Regulations 29 CFR 1910.120(e)); (2) three days of supervised field
experience; (3) 8 hours of site supervisor training; (4) additional training at the time of job
assignment on such topics as, but not limited to: their company's safety and health program
and the associated employee training program; personal protective equipment program; spill
containment program; air quality monitoring, emergency response, monitoring equipment
usage and calibration; and, health hazardous monitoring procedure and techniques; and (5) an

8-hour annual update in the basic health and safety training course.

Special training will be prov;ded at the time of job assignment to on-site personnel who may
be exposed to unique or special hazards not covered by the initial 40-hour basic health and
safety course. Since it is not anticipated that any unique or special hazards will be encountered
during this project, special training will not be required for the work activities covered by this
HASP. If unique or special hazards are unexpectedly encountered, specialized training will be

provided.
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5.3 INCIDENT REPORTING

Any incident or accident involving personnel working at this Site will require that a LTR
Incident/Accident Report be filed. Situations covered by this policy include, but are not
limited to, fires, explosions, illnesses, injuries, and automobile accidents. These reports must
be sent to the LTR HSO within 24 hours of the incident/accident. Worker's Compensation
Insurance reports for LTR employees will be filed within 48 hours of each accident or illness
which results from work related activities and requires medical attention. The LTR SSO will
complete this form in case of an incident. Any injuries/illnesses requiring medical attention or
resulting in lost work time shall be immediately reported to the LTR HSO.

5.4  ILLUMINATION, SANITATION AND CONFINED SPACE ENTRY

5.4.1 Ilumination
All major work tasks are expected to occur during daylight hours. The illumination
requirements set forth by OSHA Regulations 29 CFR 1910.120 (m) will be met.

5.4.2 Sanitation

The sanitation requirements regarding potable and non-potable waters, toilet facilities and
washing facifities will be followed as set forth in OSHA Regulations 29 CFR 1910.120(n).
Food handling and temporary sleeping quarters requirements are not applicable to this site.

5.4.3 Confined Space Entry
Confined space entry will not be required in connection with the field work activities to be
performed under this HASP.

5.5 WORK PROCEDURES
Whenever possible, field personnel should work from a position upwind of work activities.

5.6 RESPIRATOR MAINTENANCE, FIT-TESTING AND DECONTAMINATION
Respirators, if used, will be cleaned daily according to procedures described herein. Cartridges
will be replaced either daily or if breakthrough is detected at any time while in use. The
following checks will be perf:ormed on a daily basis in addition to the above:

¢ Exhalation valve - pull off plastic cover and check valve for debris or for tears in the
neoprene valve which could cause leakage.

+ Inhalation valves - screw off both cartridges and visually inspect neoprene valves for tears.
Make sure that the inhalation valves and cartridge receptacle gaskets are in place.

* Make sure a protective lens cover is attached to the lens.

12



* Make sure you have the right cartridges (see Section 7.1).
* Make sure that the face piece harness is not damaged. The serrated portion of the harness
can fragment which will prevent proper face seal adjustment.

* Make sure the speaking diaphragm retainer ring is hand tight.

To don respirator, fit facepiece on nose bridge making sure that you are able to breathe
through nose. Then swing bottom of facepiece into contact with the chin. When using elastic
or rubber headbands, position headbands with longest straps above the ears and over the
crown of the head and headbands with shortest straps below the ears around nape of the neck.
When using cradle headband, position cradle headband around the crown of the head; position
bottom headbands below the ears and around the nape of the neck. Then, adjust the straps for
a comfortable fit by moving adjustment slides to lengthen or shorten straps. Adjust the straps
just snug enough so that no air leaks around the facepiece. It is not necessary to pull the straps
so tight that the respirator digs into the face.

THE RESPIRATOR MUST BE SUBJECTED TO THE FOLLOWING TIGHTNESS
TEST BEFORE EACH USE.

Test respirator for leakage using a positive pressure method. Lightly place palm over
exhalation valve cover. Exhale gently. A slight positive pressure should build up inside the
respirator. If any leakage is detected around the facial seal, readjust head harness straps and
repeat test until there is no leakage. If other than facial seal leakage is detected, the condition
must be investigated and corrected before another test is made. A negative pressure test
should also be performed. Lightly place palms over cartridges or filter holders. Inhale gently
and the facepiece should collapse against the face. The respirator must pass the tightness tests
before the respirator is used. The respirator will not furnish protection unless all inhaled air is
drawn through suitable cartridges or filters.

To decontaminate respirators, the following steps should be undertaken:

+ Wash with Alconox soap and water solution and brush gently. (This step will remove any
soil/solid particulate matter that may have been collected on the respirator during field
activities.)

+ Rinse with distilled/deionized water, making sure that the inhalation valves and exhalation
valves are clean and free of obstruction.

» Spray with acetone. NOTE: this step should only be done if the respirator materials will
not be degraded by he acetone. (This step will remove any traces of organic material

-
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collected on the respirator during field activities.)

+ Rinse with distilled/deionized water.

+ Wipe with sanitizing solution. (This step will assure the sterility of the respirator.)

+ Allow respirator to dry.

* Place the respirator inside a sealed bag or a clean area away from extreme heat or extreme
cold.

5.7  LTR PROJECT MANAGER NOTIFICATION
All field personnel must inform the LTR SSO or the Alternate LTR SSO before entering the
Site.

IF ANY PREVIOUSLY UNIDENTIFIED POTENTIAL HAZARDS ARE DISCOVERED
DURING ANY FIELD WORK, LEAVE THIS AREA OF THE SITE IMMEDIATELY
AND CONTACT THE LTR SSO FOR FURTHER INSTRUCTIONS.

5.8 LTRPROJECT SAFETY LOG

A Project Safety Log will be used to record entry and exit dates and times of all field
personnel and wvisitors to the Site; accidents, injuries, and illnesses; incidences of safety
infractions by field personnel; air quality and personal exposure monitoring data; and other
information related to safety matters. All accidents, illnesses, or other incidents are to be
reported promptly to the LTR SSO. A copy of the LTR Project Safety Log for this Site is
provided in Attachment .

5.9 OSHA INFORMATION POSTER

In accordance with the Occupational Safety and Health Act of 1970, a copy of the OSHA
information poster must be present at the Site. It will be posted at full size (11" x 17") in a
permanent structure or temporary field office, or be distributed to on-site personnel in this
HASP.

5.10 PROHIBITIONS

Smoking, eating, drinking, chewing tobacco or toothpicks, application of cosmetics, storing
food or food containers, and having open fires will be permitted only in designated areas to be
established by the LTR SSO. Under no circumstance shall smoking, eating, drinking, chewing
tobacco or toothpicks, or application of cosmetics be permitted in the Exclusion Zone or the
Contamination Reduction Zone. Good personal hygiene should be practiced by field personnel
to avoid ingestion of contaminants.

4



5.11 INITIAL SITE SAFETY MEETING AND SIGNING OF HEALTH AND
SAFETY PLAN COMPLIANCE AGREEMENT

The LTR SSO will hold an initial site safety meeting with LTR, subcontractor and contractor
field personnel before work activities start at the Site. During this meeting, it will be verified
that all personnel have been provided with or have reviewed a HASP for the work activities to
be performed at this Site. For LTR personnel, its subcontractors personnel, and contractor
personnel whose employer(s) have .adopted this HASP, the HASP shall be reviewed,
discussed and questions will be answered. Signed Health and Safety Plan Compliance
Agreement Forms of personnel who will be following this HASP will be collected by the LTR
SSO and filed. Individuals refusing to sign the Form will not be allowed to work on the Site.

5.12 DAILY SITE SAFETY BRIEFINGS

During field operations, site safety briefings will be held at the start of each day by the LTR
SSO to review and plan specific health and safety aspects of scheduled work. All field
personnel who are following this HASP are required to attend these briefings. Potential
subjects that may be discussed are presented below:

1. Preliminary

. Medical clearances.
. Training requirements.
. Written HASP availability.
. Designation of responsibilities for on-site personnel.
. Identification of on-site personnel trained and certified to administer First Aid.
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2. Training topics

. Review of HASP including:

- types of hazards;

- pathways of exposure;

- levels of protection;

- contamination avoidance;

- prohibitions;

- work procedures;

- confined space entry;

- work zones,

- emergency response procedures; and,
- specific on-site area/work tasks of concern, including excavation

safety procedures.

. Decontamination.
. . Personnel Protective Equipment.
. Air Quality Monitoring Program.

Questions and Answers

(99

5.13 UNDERGROUND STRUCTURES

Caution will be exercised whenever the possibility of encountering subsurface obstructions
exists. Before beginning intrusive activities, all available sources of information (such as site
utility drawings, "one-call" services, public utility drawings, construction drawings, and
discussions with former employees) will be reviewed. The area will be excavated using manual
equipment if drilling or digging in the vicinity of suspected underground structures and until

the nature of the obstruction is discerned.



SECTION 6.0
AIR QUALITY MONITORING AND MITIGATIVE MEASURES
FOR CONTROL OF EMISSIONS

6.1 AIR QUALITY MONITORING INSTRUMENTATION

While performing field activities at the Site, an air quality survey will be performed and the
results will be recorded. Several instruments that may be used to monitor air quality are
discussed below:

. Photoionization Detector

The HNu Systems Model PI-101 Photoionization Detector (HNu PID) or equivalent will be
used to detect trace concentrations of certain organic gases and a few inorganic gases in the
air. Methane and the major components of air are not detected by the 11.7 eV HNu PID. The
HNu PID probe selected for this project is the 11.7 eV due to its ability to quantify the group
of contaminants of concern at the Site. The HNu PID detects mixtures of compounds
simultaneously. HNu PID readings do not measure concentrations of any individual

compound when a mixture of compounds are present.

The HNu PID will be calibrated twice each day (before start of work and at the conclusion of
work) using an isobutylene standard for calibration. Calibrations will be documented. HNu
PID readings will be measured in the breathing zone of the most highly exposed worker (i.e.,

closest to the source) at least hourly.

. Combustible Gas Indicator/Oxygen Meter

The GasTech Triple Range Combustible Gas Indicator/Oxygen Meter (CGI) or equivalent
may be used at the discretion of the LTR SSO to measure the concentration of flammable
vapors and gases, oxygen, and hydrogen sulfide (in addition to sulfur dioxide) in the air during
field activities. Flammable gas concentrations are measured as percentages of the Lower
Explosion Limit (LEL). Oxygen content is measured as a percentage of total air. Hydrogen
sulfide concentration (which includes sulfur dioxide) is measured in parts per million.
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. Multigas Detector Tubes

Draeger Multigas Detector Tubes will be used at the discretion of the LTR SSO to detect and
quantify the concentration of selected contaminants in the air. The detector tubes to be
employed must be sensitive in the concentration ranges in the OSHA Permissible Exposure
Limit (PEL) range for those contaminants. It should be realized that most "compound
specific” detector tubes will also detect interference from other aromatic or aliphatic
hydrocarbons; readings do not differentiate between which compounds are present. A Draeger
pump and detector tubes for benzene, which has a relatively low OSHA PEL, hydrogen
sulfide and sulfur dioxide will be present at the Site at all times.

The tube readings will be compared to OSHA PELs to determine what level of protection is
required. If HNu PID readings are elevated when compared to background (e.g. 4 ppm or
more above background) or if phase product or odorous material is detected, then detector
tubes for benzene will be employed. Detector tubes for hydrogen sulfide and sulfur dioxide
will be employed when the hydrogen sulfide reading on the CGI exceeds 4 ppm.

. Personal Monitor for Aerosol and Dust

The MIE, Inc. Model PDM-3 MiniRam Personal Monitor for Aerosol and Dust (MiniRam
Monitor) will be used at the discretion of the LTR SSO to detect and quantify the
concentration of fugitive dust that may be created during ground disrupting operations. The
instrument is capable of measuring fugitive dust at concentrations as low as 0.1 mg/m’.

The MiniRam Monitor will be calibrated twice daily, before start of work and at the

conclusion of work.
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6.2 AIR QUALITY‘RESPONSE LEVELS

A number of response levels will be used during field work if contamination is encountered

during air monitoring. The LTR HSO will be notified as soon as practical of upgrading from

the initial levels of protection. The following response levels will apply to the work activities

covered by this HASP.

Air Quality Measurement"

HNu PID reading less than 5 ppm
above background (1 min average)
CGI reading less than 25% LEL
Oxygen reading greater than 19.5%
and less than 23 .5%*
Hydrogen sulfide reading less
than 5 ppm (CGI and Draeger Detector
Tubes) ‘
Benzene reading less than 0.5 ppm
(Draeger Detector Tubes)
MiniRam Monitor reading less
than 2.5 mg/m’
No dust visible in breathing zone

Response

Level D Protection
or Modified Level D Protection
(at the discretion of LTR SSO)

a All Air Quality Measurements, with the exception of CGI measurements for flammable vapors and gases. should

be made in the breathing zone of personnel who, in the opinion of the LTR SSO, are most exposed to airborne

contaminants. Measurements of flammable vapor and gas levels should be made in the vicinity of the nearest ignition

source.

* Note that combustible gas readings are not valid in atmospheres with <19.5 percent oxygen, and that if such a

condition exists, work should be ceased in that area and the LTR HSO contacted.
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Air Quality Measurement" Response

HNu PID reading greater than 5 ppm Level C Protection
and less than 10 ppm above background
(1 min average)
Benzene reading greater than 0.5 ppm
and less than 5 ppm (Draeger
Detector Tube)
MiniRam Monitor reading greater
than 2.5 mg/m’ and less than 10 mg/m’
Dust visible in breathing zone

Air Quality Measurement'” Response
HNu PID reading greater than Level B Protection

10 ppm above background (1 min
average)

Oxygen reading less than 19.5%
or greater than 23.5%*

Hydrogen sulfide reading greater
than 5 ppm (CGI and/or Draeger
Detector Tube)

MiniRam Monitor reading greater than
10 mg/m’

Excessive dust in breathing zone

W All Air Quality Measurements, with the exception of CGI measurements for flammable vapors and gases, should
be made in the breathing zone of personnel who, in the opinion of the LTR SSO, are most exposed to airborne
contarninants. Measurements of flammable vapor and gas levels should be made in the vicinity of the nearest ignition
source.

* Note that combustible gas readings are not valid in atmospheres with <19.5 percent oxvgen. and that if such a

condition exists, work should be ceased in that area and the LTR HSO contacted.
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Air Quality Measurement "’ Response

CGI reading greater than 25% LEL Suspend work in immediate area and notify LTR
HSO and LTR Project Manager. Conduct air
monitoring periodically to determine when work
may be continued. Take mitigative measures as
discussed in Section 6.3 to suppress emissions as
appropriate.

All ignition sources will be shut off. The work
zones will be evacuated immediately. Work will
not resume until the CGI readings are
continuously below 25% LEL for 15 minutes or
more.

o All Air Quality Measurements, with the exception of CGI measurements for flammable vapors and gases, should

be made in the breathing zone of personnel who, in the opinion of the LTR SSO, are most exposed to airborne
contaminants. Measurements of flammable vapor and gas levels should be made in the vicinity of the nearest ignition

source.

Background HNu PID readings will be taken at ieast twice per day (before start of work and
at the conclusion of work). Background levels will be taken at a location which is not affected
by on-site work. Once work at the Site begins, relocation of the original background location

may be required.

Should work at the Site be conducted using respiratory protection, the need for a personal
exposure monitoring program will be evaluated by the LTR HSO. Details of this program and
any monitoring equipment required for its implementation will be specified in an Addendum to
this HASP prepared by the LTR HSO.

6.3  MITIGATIVE MEASURES FOR CONTROL OF EMISSIONS

Vapor or dust emissions resulting from field operations, if they were to occur, are not
anticipated to exceed the action levels. If the action levels are exceeded at any monitoring
location, implementation of mitigative measures to suppress emissions should be investigated.
Appropriate mitigative measures would include ceasing operations until the exact cause of the
emissions could be identified and corrected. Vapor control actions may include vapor
suppression foams, covering exposed soil piles with plastic sheeting and/or spraying exposed
soil piles and drilling sites with water. Fugitive dust emission control actions may consist of
spraying of water in areas of the Site where dust is generated. The use of water will be
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supplemented by the use of calcium chloride, if necessary.



SECTION 7.0
PERSONAL PROTECTIVE EQUIPMENT

7.1  DESCRIPTION OF LEVELS OF PROTECTION
The personal protection equipment specified in this HASP will be available to all field
personnel. The following requirements will be followed in accordance with OSHA

Regulations:

. facial hair will not interfere with the proper fit of respirators;

. contact lenses will not be worn; and,

. eyeglasses that interfere with the proper fit of full-face respirators will not be worn.

Level D Personal Protective Equipment

- Hard hat

- Safety glasses or goggles

- Steel-toed and steel shank work boots (if rubber boots not worn)
- Nitrile-butadiene rubber outer gloves'”

- Regular Tyvek coveralls®"” '

- Latex surgical gloves (to be worn underneath outer gloves)”

- Rubber overboots, steel-toed and steel shank rubber boots, or disposable "booties"”

- Hearing protection around drilling equipment

@ QOptional, at discretion of LTR SSO.

Modified Level D Personal Protective Equipment

- Hard hat

- Safety glasses or goggles

- Steel-toed and steel shank work boots (if rubber boots not worn)

- Rubber overboots, steel-toed and steel shank rubber boots, or disposable "booties"
- Nitrile-butadiene rubber outer gloves

- Latex surgical gloves (to be work underneath outer gloves)

- Polyethylene coated or Saranex impregnated Tyvek coveralls®” (taped at cuffs)

- Hearing protection around drilling/heavy equipment
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M Choice at discretion of LTR SSO

Level C Personal Protective Equipment

- Hard hat

- Full-face MSA respirator with GMC-H combination cartridges

- Steel-toed and steel shank work boots (if rubber boots not worn)

- Rubber overboots, steel-toed and steel shank rubber boots, or disposable "booties"
- Nitrile-butadiene rubber outer gloves

- Latex surgical gloves (to be worn underneath outer gloves)

- Polyethylene coated or Saranex impregnated Tyvek coveralls (taped at cuffs)

Air monitoring equipment described previously will be provided. A first aid kit, multi-purpose
dry chemical UL Class 10A-10B-C fire extinguisher, eye wash station, appropriate barricades
and alarm horns will be present and maintained at the Site.

A list of personal protective equipment for the levels of protection which might be required at
this Site is included as Attachment .

Selection of the PPE specified for this project is based on a review of the identified or
suspected hazards, routes of potential exposure to on-site workers (inhalation, skin
absorption, ingestion, and skin or eye contact) and the performance of the personal protective
equipment in providing a barrier to these hazards. In addition, the choice of PPE has been
reviewed to match the work requirements and task-specific conditions to provide adequate
protection without causing unnecessary physical impairment to the worker.

7.2 INITIAL PPE LEVELS FOR SPECIFIC WORK TASKS
The following initial PPE levels have been established for the work activities described in
Section 3.0, Work Plan;

Work Activity PPE Level of Protection
All site activities Modified D
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SECTION 8.0
DESIGNATION OF WORK ZONES

To minimize the movement of contaminants from the Site to uncontaminated areas, three
work zones will be set up. The three work zones will consist of the following:

Zone 1. Exclusion Zone
Zone 2; Contamination Reduction Zone
Zone 3: Support Zone

The Exclusion Zone is the area where contamination occurs or could occur. Initially, the
Exclusion Zone should extend a distance of 25 ft from the edge of intrusive activity unless
conditions at the Site warrant either a larger or smaller distance as determined by the LTR
SSO. All persons entering the Exclusion Zone must wear the applicable level of protection as
set forth in Section 7.1, Personal Protective Equipment and Section 7.2, Initial PPE Levels for
Specific Work Tasks. It is anticipated that work zones will be established at each individual
area of intrusive work rather than encompass the entire Site.

The Support Zone is the area of the Site where significant exposure to contamination is not
expected to occur during non-intrusive activities. The Support Zone is considered to be the

"clean area" of the Site.

Between the Exclusion Zone and Support Zone is the Contamination Reduction Zone which
provides a transition zone between the contaminated and clean areas of the Site. The
Contamination Reduction Zone will be located directly outside of the Exclusion Zone. All
personnel must decontaminate when leaving the Exclusion Zone. A Contamination Reduction
Zone (decontamination area) will be established adjacent to each individual area of intrusive

work.

i~
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SECTION 9.0
DECONTAMINATION PROCEDURES

The following steps will be taken for decontamination of personnel:

+ Deposit equipment that needs to be decontaminated on plastic drop cloths.

+ Wash boots and outer gloves with long handled brushes in wash tub containing Alconox
and water.

* Rinse boots and outer gloves with long handled brushes in a wash tub containing clear
water or use a sprayer to rinse off boots and gloves.

+ Remove tape and place in disposal drum.

+ Remove outer gloves and place in disposal drum.

+ Remove suit and place in disposal drum.

+ Remove respirator and place on table to be decontaminated.

+ Remove inner gloves and place in disposal drum.

¢+ Wash hands and face.

All tools or equipment which have been in contact with contaminated materials should be
decontaminated after leaving the Exclusion Zone. This decontamination is to be performed
using a high pressure/hot water "steam type" cleaner or a spray/rinse decontamination
sequence as described in Section 5.6, Respirator Maintenance, Fitting and Decontamination,

as appropriate.

Contaminated liquids from the decontamination area and contaminated clothing should be
disposed of in accordance with site protocols.
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SECTION 10.0
EMERGENCY RESPONSE PLAN

The purpose of this section of the HASP is to address how personnel at the Site will respond
to emergencies. The types of potential emergencies that are addressed by this Plan include:

. Fires;
. Chemical exposures; and,
. Physical injuries.

Decontamination procedures as specified in Section 9.0 will be followed to prevent the spread
of contamination off-site.

10.1 EMERGENCY RECOGNITION AND PREVENTION

10.1.1 Fires

Fires are possible whenever flammable gases or vapors are present in proper concentrations
and an ignition source is present. The construction equipment itself provides an ignition
source. To prevent fires, a CGI as specified in Section 6.0 will be used to detect flammable
concentrations of gases or vapors. Ignition sources will be turned off and the area evacuated if
vapors or gases reach 25% of the Lower Explosion Limit (LEL) as measured by the CGIL
Work will not resume until the LTR SSO observes CGI readings below 25% of the LEL for a

minimum of 15 consecutive minutes.

10.1.2 Chemical Exposures
Work should always be performed in a manner that minimizes exposure to contaminants
through skin or eye contact, inhalation or ingestion. Work practices that shall be followed to

reduce the risk of chemical exposure include:

* PPE, as specified in Section 7.0, for the appropriate work activities and areas as defined
by the LTR SSO, will be used by all field personnel following this HASP. A formal
revision to the HASP must be made by the LTR HSO to modify the PPE specifications.

+ Keep hands away from face during work activities.

+ Minimize all skin and eye contact with contaminants.
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¢ Stand upwind of possible sources.

Early recognition of the symptoms of chemical exposure is essential for the prevention of
serious chemical exposure incidents. Symptoms of exposure to the types of compounds
potentially present at the Site include the following: fatigue, weakness; eye, nose, and/or
throat irritation; headache; dizziness; nausea; vomiting;, malaise; tremors; aggressive
confusion; cyanosis (blue color to skin); anemia; and muscle spasms. If a person experiences
any of these symptoms, or others, or recognizes any of the symptoms in a fellow worker, the
person experiencing the symptoms shall immediately stop work and report his or her
symptoms to the LTR SSO. If the symptoms persist or appear to be damaging in any way, the
LTR SSO will make arrangements to take the individual to a hospital for medical treatment. If
the symptoms are serious, work activities in the area where the person was exposed will be
discontinued until more is known about the incident. Incident reporting procedures as

specified in Section 5.3 will be initiated.

10.1.3 Physical Injuries

Site personnel should constantly look for potential safety hazards such as holes or ditches;
improperly positioned objects, such as drums or equipment that may fall; sharp objects, such
as nails, metal shards, and broken glass; protruding objects at eye or head level; slippery
surfaces; steep grades; uneven terrain or unstable surfaces, such as walls that may cave in or
flooring that may give way. Site personnel should inform the LTR SSO of any potential
hazards observed so that corrective action can be taken. Site personnel shall be constantly
aware of heavy equipment in area, and shall stay out of pathway of moving equipment or

parts.

10.2 EMERGENCY ALERTING PROCEDURES

The LTR SSO will alert the appropriate work groups when an emergency occurs through the
use of radios or by directly contacting the work group. The LTR SSO and any isolated work
group will carry radios if direct contact cannot be maintained. A single blast from an air horn
will be used to signal workers to stop work and assemble in the Contamination Reduction
Zone. If evacuation of the Site is necessary, three blasts from an air horn will be used to signal

workers.

10.3 EVACUATION PROCEDURES AND ROUTES

Normally, personnel should evacuate through the Contamination Reduction Zone, and from
there, to the Support Zone. If a fire blocks entry into the Contamination Reduction Zone,
personnel will proceed directly to the Support Zone. Evacuation from the Contamination
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Reduction Zone will proceed in an upwind direction from the emergency. If evacuation to the
Support Zone does not provide sufficient protection from the emergency, personnel will be
advised to evacuate the Site proper.

10.4 TELEPHONE NUMBERS OF EMERGENCY SERVICES
A portable phone shall be located in an on-site vehicle along with the emergency numbers
given below (see also Attachment I):

Emergencv Service Telephone Number

Ambulance 911
Fire Department 911
Police Department 911
Hospital (516) 542-2655
Poison Control Center (800) 962-1253
USEPA National Response Center (800) 438-2427

These telephone numbers must be verified by the LTR SSO prior to the start of fieldwork.

10.5 EMERGENCY RESPONSE PERSONNEL

The LTR SSO will have the primary role in responding to all emergencies at the Site. The
LTR SSO, or the Alternate LTR SSO, will be present at the Site during all work activities. If
any emergency such as a fire, chemical exposure, or physical injury occurs, the LTR SSO shall
be notified immediately. The LTR SSO will have certification in First Aid. All site personnel
will take direction from the LTR SSO in cases of emergency response.

After an emergency has occurred at the Site, the causes and responses to that emergency
should be thoroughly investigated and documented by the LTR Project Manager and LTR
SSO; this documentation will be submitted to the LTR Corporate Health and Safety
Administrator and LTR HSO within 48 hours of the emergency.



10.6 DECONTAMINATION PROCEDURES DURING AN EMERGENCY
Decontamination of an injured or exposed worker or during a site emergency shall be
performed only if decontamination does not interfere with essential treatment or evacuation.

If a worker has been injured or exposed and decontamination can be done: wash, rinse, and/or

cut off protective clothing and equipment.
If a worker has been injured or exposed and decontamination cannot be done:

*  Wrap the victim in blankets, plastic or rubber to reduce contamination of other personnel;
+ Alert emergency and off-site medical personnel to potential contamination; and,
+ Have the LTR SSO or other personnel familiar with the incident and contaminants at the

Site accompany the victim to the hospital.

10.7 EMERGENCY MEDICAL TREATMENT AND FIRST AID
PROCEDURES
Emergency medical treatment or First Aid may be administered at the Site by the LTR SSO or
other personnel who have been certified in First Aid.

General emergency medical and First Aid procedures are as follows:

+ Remove the injured or exposed person(s) from immediate danger.
+ Render First Aid, if necessary, decontaminate affected personnel, if necessary.
+ Call an ambulance for transport to local hospital immediately. This procedure should be

followed even if there is no apparent serious injury.
+ Evacuate other personnel at the Site to safe places until the LTR SSO determines that it is

safe for work to resume.
+ Report the accident to the LTR HSO immediately.



10.8 DIRECTIONS TO THE NASSAU COUNTY MEDICAL CENTER FROM
SITE

Directions to the Nassau County Medical Center from the Site are repeated in Attachment I.

The directions to the Nassau County Medical Center from the Site must be verified by the
LTR SSO prior to the start of field work. A copy of the directions will be maintained in the
LTR SSO's vehicle on site for easy access. A map depicting the route will also be included

with the directions.



SECTION 11.0
GEOTECHNICAL LABORATORY CONSIDERATIONS

In accordance with the requirements of OSHA Regulations 29 CFR 1910.1450, Occupational
Exposure to Hazardous Chemicals in Laboratories, and the LTR Hazardous Waste Health and
Safety Manual, a Chemical Hygiene Plan must be prepared and approved by the LTR HSO
prior to transporting any potentially contaminated sample to a LTR Geotechnical Laboratory.



SECTION 12.0
PERSONNEL ASSIGNMENTS

12.1 PROJECT PERSONNEL
LTR personnel authorized to enter the Site and work on this project subject to compliance
with provisions of the HASP, are:

LTR Project Manager Tim Douthit
LTR Site Manager Chris Poole
LTR Site Safety Officer Chris Poole

LTR Corporate Health and Safety
Officer Russel Direnzo

Other personnel who meet HASP requirements, including training and participation in a
medical surveillance program, may enter and work on the Site subject to compliance with
provisions of the HASP.

12.2 PROJECT SAFETY RESPONSIBILITIES

Personnel responsible for implementing this Health and Safety Plan are the LTR Project
Manager and the LTR Site Safety Officer. Their specific responsibilities and authority are
described in the LTR Hazardous Waste Health and Safety Manual.

)
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SECTION 13.0
HEALTH AND SAFETY PLAN APPROVALS

LTR Health and Safety Officer Date

LTR Project Manager Date

LTR Health and Safety Officer Date



SECTION 14.0
HEALTH AND SAFETY PLAN COMPLIANCE AGREEMENT

I (print name), have received a copy of the
Health and Safety Plan for , dated _

. I have read the HASP, understand it, and agree to comply with all of its

provisions. I understand that I could be prohibited from working on the project for violating
any of the safety requirements specified in the Health and Safety Plan.

Signed:

Signature Date

Company



ATTACHMENT I

DIRECTIONS TO NASSAU COUNTY MEDICAL CENTER



DIRECTIONS TO NASSAU COUNTY MEDICAL CENTER

Proceed south from site along Swalm or Rushmore to Old Country Road.
Proceed east on Old Country Road to Carman Avenue

Proceed south on Carman Avenue to the Nassau County Medical Center,
which is located on the east side of Carman Avenue, north of Hempstead
Turnpike (Route 24).
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ATTACHMENT II

MATERIAL SAFETY DATA SHEETS (MSDS)



L. -27"95(THU) 10:22  SAFETY & HYGIENE LIB TEL:614 644 9634 P. 004
m
Genium Publishing Corporation Material Safety Data Sheets Collection.:
@ One Genium Plaza Sheet No, 23
- Schenectady, NY 123044690 USA Cadmium Metal/Powder
(518) 377-8854 Issucd 9ﬂ7 Revmon D 593
section’l.* Material Identification’’=" -:*:. - : L 3L
W | Cadmlum Metal/Powder (Cd) Description: Oczurs namrally in the mmmﬂ greenockdte (cadnuum sult'd.c) This Powder
form is rare and most cadmium is abuained by exzaction from other ores canaining it as a mineral (Icad, coppes, HMIS R 3
and zinc). Zinc sulfide orcs are the main soarce; by direct distillation or recovery from the elecwolytic process. Used H 3' 4 ooo
in cleczoplaling other metals, fire protection systems, nickel-cadmium starage balteries, power ransmission wire, ; 3 2 0
M | TV phosphors, pigments for ceramic glazes, machinery enamels, baking enamels, phatography and lithography, 3
selenium rectifiers, elecrodes for cadmium-vapor lamps, and photoelectric cells; as a fungicide and a Weston Genlum
standard cell control of glomic fission in nuclear reactors. So li.d
Other Designatlons: CAS No. 7440-43-9, colloidal cadmivm. I—IMIS R
@ | Manufacturer: Contactyour supplier/diswibutor. Consult latesc Chemical Week Buyers’ Guide™ far suppliers list ~ H 4 ooo
F
Cautons: Cadmium is 2 highly woxic metal. Symptoms may be delayed several howurs and include pulmonary R 0 f 0
cdema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considersd a carcinogen
- by several government agencies. The powder is pyropharic and presents a significant fwe/cxplosion hazard *Chronic effeers PPE-Scc. 8
Section 2. Ingredients and Occupational Exposure Limits '
Cadmium. ca 100%
wm| 1992 OSHA PEL 1993-94 ACGIH TLVs 1992 Toxicity Datat
8-hr TWA: S ug/m? TWA: 0.01 mg/m?(towal dust), Class A2 carcinogen Human, inhalation, LC, : 39 mg/m*20 min caused
- TWA: 0.002 mg/m> (respirable fraction) cardiac changes, thrambosis, and respiratory depression.,
miﬂs;?' SSOECZ'/‘"I:, Rat, oral, LD_: 235 mg/kg: details not reported.
: rotp 1991 DFG (Germany) MAK Woman, inhalation, LC_: 129 gg/m? for 20 continuous
ﬁ 1990 IDLH Level None established years produced lung rumors.
Man, TC,,: 88 pg/m*/3.6 years caused kidney and ureter

2
50 mg/m . 1992 NIOSH REL

toxici ith protein i ine.
Carcinogen, keep s low as possible Xiclty with protein in the urine

A
7 * Sepanite engincering canurol limis: 10 be achieved in processes and work places where it is not passible 10 achieve the PEL through engineering and work pracrices
alone. The SECAL for Cd is 15 or SO ig/m’ depending an the processes invalved. See Federal Register 57 (178): 42222, Table VII-BI, 9/1452.
TSee NIOSH. RTECS (EU9800000), for additional muudon, reproductive, tumorigenice, and toxjcity data

® Section 3. Physical Data

hBolllng Point: 1409 “F (76S 'C) Denslty: 8.642
Meltlag Polnt: 610 *F (321 'C) Water Solub{lity; Insoluble
Vapor Pressure: 0.095 mm Hg at 609.6 'F (320.9 'C) Other Solubllitles: Soluble in niric (rapidly). hydrachloric (slowly), and
Refraction Index: 1.13 other acids. The solid is saluble in ammonium niraie soludon, bdut the
Mahs Hardness: 2.0 pawdered form undergaes an explosive reaccon

Moleculsr Welght: 112.4
_Appe&rancc and Odor; Silver-whits, blue- tmgcd. lustrous, odorless, soft metal that is easily cut with & knife. The powder is grayish-white.

! Séction 4. Fire and Explosion Data: - : .
Fiash Polnt: None reparied { Autaignmon Temperature: Nonc reported | LEL: None reported | UEL: None reported
tinguishing Medla: The solid metal is not flammable, but the finely divided powder is pyrophoric. As a rule, the mare finely divided the

r;‘:wd.er is, the greater the potendal for cxplosion. Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes that

create cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in presence of ignition sources. Avoid creation of

:edmium dust clouds. Speclal Fire-fighting Procedures: Because fire may produce toxic thermsl decomposition produsts, wear a sclf.contained
oareathing apparatus (SCBA) with a full facepiece operared in pressurc-demand or positve-pressure mode. Do not release runoff from fire conmol
H:ezhads Lo sewers or wau:rways; dike for proper disposal

f.nbUlzy/PolymerinUom Cadrmum u.cﬂy urmshes in moist air as it is Odelch to cadmium oxide. The solid is stable in dry sir. The powder is
* horic. Cd becomes brintle ar 176 °F (80 "C). Hazardeus polymerization cannot oceur. Chemlcal Incompatubilltles: [nclude ammonium nizate

(powdared Cd), hydrazoie acid, tellurium, zinc, ammonia, sulfur, selenium, nigyl flueride, an oxidizing agents. Condlitions to Avoid: Crearion of

d duet clouds, exposurs o heat and ignition sources, and contact with incompatibles. Hazardous Products of Decompositlon: Thermal oxidative
l composidoa of Cd can produce oxic cadmium oxide (C40) fumes.

“Section 6. Héalth Hazard Data’..

arcinogenicity: The following agencies list Cd asa ca:tmogcn IARC Class 2A (probnbly carcinogenic in humans), 1% NTP Cluss 2 (re.uonably
licipated to be a carcinogen).{!*” and NIOSH Class X (carcinogen dafined without further categarizadan), ™ ACGIH TLV-AZ (suspected humsan
.'zu'c:inogen),“m EPA-B1 (Probable human careinogen) and DFG MAK-A2 (unmistakably carcinogenic in animal experimentagon only). 0%
summary of Rlsks: Dust or fume inhalation generally results in acute symptoms delsyed up o 24 hr. Efects include a Bu-like syndrome similar ©
xal fume fever with chills, fever, and muscle paia in the back and limbs. Palmonary edema ({luid in lungs) can develop after severe exposure and
.y result in dearh. If victm recavers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exposure w Cd
ages the liver and kidneys (accumulates, half-life = 7 to 30 yr). Proteinuria (protein in urine) of loaw molecular weight is the first sign of wbular
lysfunction. Excess urinary glucose is also secn. Bone demineralization similar to osteoparosis (decreased bone densicy)...

Condinue on nexl page
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W.ction 6. Health Hazard Data, continued
:uts Aot s a direct &ffect of Cd cxposizre, but indirecdy by alu:nng kidney rcgulnuon of cslcwm and phosphorus which are needed for swong,
tithy bones. Some smudies show # correlation becween anemia (law hemoglobin in blood) and high Cd levels. Selenium (Se) and zinc (Zn) 2ppear
suppress Cd toxicity; Se binds up Cd preventing it from entering body tissue and Zn may compete {or the same metabolic site. Medlcal Condl-
W : Aggravated by Long-Term Exposure: Kidaey, bloed. or respirslory disorders. Targel Organs: Blood, kidney, liver, respiratory system.
~-tmary Entry Routes: Inhalaton, ingestion. Acute Effects: Inhalation may cause irritation of tha eyes, nose, and throar, nauses and vomiting,
jominal eolic, diarrhea, chest tghtness, cough, headache, and weakness, Pulmonary cdema could develop up to 24 hr post exposure. Kidney
Tnage may occur after acute exposures but is more likely with chronic exposure. Chronle Effects: Symploms may be delayed several yr after last
@mposure and include perforation of the nasal septum (tissue berween the nostrils), loss of smell, chronic bronchids, severa progressive emphysema,
norexia, insornnia, [atigue, pallor, anemia, kidney damage, bone demineralizaton, lung fibrosis and possible cancer of the respiratory mact.

RST AID
es: Do not allow victim to rub or keep cyes tighdy shut Gently lift cyelids and flush immediaely and continuously with flooding amounts of

mpcr uatl ransparted to an emergency medical facility, Consalt 2 physician immediately.
skin: Quickly remove contaminated clothing. Wash exposed area with sosp and water,
1alatlon: Remove cxpascd person W fresh air and support breathing as neaded.
restion; Never give anything by mouth to an unconscious or convulsing person. Contact a poison conrol center, Unless otharwise advised, have
conscious and alert parson drink 1 o 2 glasses of water 1o dilute. Do not induce vomiting because of cadmium’s irritating nature.
i !;:e to Physicians: 8-2 microglobulin excretion of > 200 g/ creatinine indicaies kidney dysfunction as does a renel cortex [Cd] of 180 to 220

1 'g of wet kKidney cortex. Blaod Cd levels are nof indicative of exposure.

!
ction7.- Spill; Leak, and Disposal Procedures: .
-gumsk Notify safety personnel, isolate and ventilste arca, deny entry, and s:ay upwmd. Shut off ignition sources. Clea.nup personnel should
"1 tect against inhalation. Carefully scoop up small spills and place in sealed impermeable comtainers. Do not disperse dust by sweeping.
; I member that Cd powder can be pyrophoric and must be handled carefully. Prevent entry into sewers, drains, and waterways. Follow applicable

i (. HA reguladons (29 CFR 1910.120).
‘ I”pcsnl: Contact your supplier or a licensed contrector for detailed recommendations. Follow applicable Federal, state, and local regulations.

i+ F™A Designations
[ 2d as a RCRA Hazardous Waste (40 CFR 261.24): DOOS, Characteristic of Toxicity; regulatory Jevel = 1.0 mg/L.
'l ed as a CERCLA Hazardous Substance® (40 CFR 302.4): Final Reportable Quantty (RQ). 10 1b (4.54 kg)t [* per CWA, Sec. 307(a)]
SMRA Exmemely Hazardons Substance (40 CFR 355), TPQ: Not listed
Lirwed as 3 SARA Toxic Chemical (40 CFR 372.65)
¢ HA Designations
[ :2d as an Air Contaminanc (29 CFR 1910.1027)
T.o rqon:mg of relzavey of this subslance iy mqux.red i the diameter of the pte:es of the solid metal is equal to or exceeds 100 um (O QC4 in.)

C g les: Wea: pro(ac.xvc eyegluscs or cncmxcal sa.fcly goggles, p:r OSH.A eye- and face protecuon reguluuons (29 CFR 19 10.133). Because
rﬂcu:z lens use in industry is controversial, establish your own policy. Resplrator: Scek professional advice prior © respiraier selection and use.
Folow OSHA respiratar regulations (29 CFR 1910.134) and. if necessary, wexwr s MSHA/NIOS H-approved respisatar. Far any detectable concen-
T on, usc a SCBA or supplied air respiratar (with auxiliary SCBA) with 2 full facepiece operated in pressure-demand or other positve-pressure
le. For emergency or nonroutine operadons (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respira-
do not protect workers in oxygen- dzf cient aimospheres. [f respirators are used, OSHA raquira & writlen respiratory protection program that
.n!xdes at lease medical certificadon, raining, fit-testing, periodic environmental monitoring, maintenance, inspecton, cleaning, and convenient,
si ‘lery sloragas arcas. Other: Wear gloves, boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Vantllation: Provide general and
l¢  lexhaust ventilaton systems o maintain airbome concentrations below the OSHA PEL or SECAL (Sec. 2). Lunchroom facilities should not
h, :concenmrations sbove 2.5 pg/m? at any time. Local exhaust vencdladon is preferred becsuse it prevents contaminant dispersion into the work
by controlling it at its source (1% Safety Stations: Make available in the work arcs emergency cyewash stations, safery/quick-drench showers,
er * washing facilitics. Contaminated Equipment: Separate contaminated work clothes from szeet clothes; launder before reuse. Remove Cd from
st s and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practica good personal hygiene after using Cd, especially before sating,

d dng. smoking, using the toilet, aor applying cosmedes.
S tion:9;::Special Precaufion$and’'Comments .| ;
s 1ge/Ha.ndung R.equir:mentr Swore in a coal, dry, well-ventilated area away fom heat ignition sources, md mcampu.blcs Do not allow

< ainm dust to duild up in storage ayca.
Ejgineering Controls: To reduce potential health hazards, use sufficient diludon or local exhaast vendlation to congal airberne contaminants and

w0 maintain concenaations 8t the lowest practical level, -
A anlstratjve Controls: Prohibit workers from removing Cd from protective clothing and equxpmcm by blowing, shaking, or any otha means

.h ts-pe:r:es Cd inw the air. Employees must not enter eating facilitics while wearing PPE unless it is vacuumed with s HEPA. Consider preplace-
and periodic medical exams of exposed workers emphasizing the blood, kidneys, Liver, and respiratory system. Educate workers on

24

C lum 5 Carcinogenicity. Transportation Data (49 CFR 172.101)

D " Shipplng Nume: Poisonous solids, n.os.®, Packaging Authorlzations Quantity Limltadens

! >phoric meuals, no.s.f a) Exceptions: 173.153", Nonet a) Passenger Alrcraft or Railear: 100 kg*,
DGy Hazard Class: 6.1°, 4.2¢ b) Non-bulk Packaging: 173.213*, .187¢ Forbiddent .
ID No.: UN2811*, UN1383¢t c) Bulk Packaging: 173.240*, .242t b) Carge Alrcraft Only: 200 kg*, Forbidder
Dt ' Packing Group: III® It

DC  Label: Keep away from food*, Spontaneously Combustiblet Veasel Stowage Requirements

5ppgal Provislans (172.102): —*, B11t Y ese] Stawage: A™. Df

- Salid matal, t Powder

W/ S Collecdon References: 26, 73, 100, 101, 103, 124. 126, 127, 132 133, 136, 139, 148, 159, 167, 169, 183, 185, 186
°r red by: M Gannon, BA: Industrisl Hyglene Review: PA Roy, MPH, CTH: Medlcal Review: TW Thobum, MPH, MD
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Material Safety Data Sheets Collection:

-
Genium Publishing Corporation
@ 1145 Catalyn Streat Sheet No. 83
- }' Schencetady, NY 12303-1836 USA Chramium Metal/Powder
1 (518) 377=8854

Issued: 3/31 Revision: A, 11/89
Section' 1. - Material Identification .. ;-0 07077 Rt DL 30
Chromium Meml/Powder Deseription: Obumcd from chmmc ore, ch.rorm:e (FeCr ). by elecrolysis of chromium R 1 Genlum
solutons, by direct reduction (ferrochrame), and by reducing the oaide with finely dxvxd.ad carbon or aluminum. Usedfor I 4
ctzomeplating other metals; for gready mcreasing metal resistance and durability: in manufacauring chrome-steel or S 1 600
chrome-nickel-steel alloys (stainless steel); as & constitsent of inorganic pigments; as protective coating for automogve K 1 ’
and equipment accessories; and in nuclear and high-temperature research.
Other Designarlons: Chrome; Cr; CAS No. 744047-3. oML
Manufacturer: Contact your supplier or dismibutor. Consult the latest Chemicalwesk Buyers’ Guide (Geniwm ref. 73) F f

for & suppliers Lise.

‘Section 2:-Ingredients and Occupational Exposure Limits . i

Chromium mewl/pywder, ca 1005

OSHA PEL ACGIHTLY, 1588-89* NIOSH REL, 1587t Toxlelty Data}
8-hr TWA: L mg/m*  TLV-TWA: 0.5 mg/m® 8-hr TWA (for chromium meul Rat, implang, TD,_: 1200 pg/ig body weight
mnd insoluble salts); 1 mg Cr/m? administered intermictently over six weeks

* Thir TLV is applicable w Cr? and Cr? eompounds. For water soluble and waler-insoluble Cr~, tbe 8-hr TWA s 0.05 mg Cr ~m?*, Ceruin waler-insoluble Cr¢
campounds (zne chromate, caldum chromate, lead chramate, berium chromale, stromtium chromate, and rintered chromium wiaxide) are designated as Ala (human
ardnogen).

! The NTOSH REL (10-hr TWA) for aarcinogen Cr compounds ix 1 pgfm': for nonzarcinogenie Cr* compoands (ineluding chromic acd). the RELs (10-hr TWAS)
arc 25 ug/m’ and 50 pp/m’ (15-min cetling ). The noncarcinagenic cornpounds indude mono- .nd dichramstes of hydrogen, cesinm, sodivem, lithium, potassiom,
mibjdium, ammonia, and Cr¢ (chromic acid anhydride). Any and all Cr materials excluded from the nancarcinagenic grovp above ars cardnogenie Cré com-

ounds.

‘Section 3.:Physical: Data

+ See NTOSII. RTECS (GB4200000Q), for sdditonal data \uth refereaces to rumongcm: uf:cu.

Boiling Polint: 4783 'F (2642 'C) . Atomlc Welgbt: 51.996 g/mol
Melting Polnt: 3452 'F (1900 *C) Speclflc Gravity (H,O0=12at39 'F (4 °C)): 7.2 4168 “F (20 °C)
Yapor Pressure: | rnm Hg 3t 2941 'F (1616 'C) Water Solubllty: Insoluble

Yapor Density (Alr =1): 1.79

Appearance and Odaor: Steel-gray, lusrous metal; no odor.

‘Section 4. Fice/and Explosion Data:. " ;

Flash Polnt: None reported | Autolgnitlon Temperature: Cloud, 1076 °F (580 'C); dust  |LEL: Dust cloud explosicn, UEL: None reporied
layer, 752 ‘F (400 'Q) 0.230 oz/f? )

Extinguishing Media: Use dry chemical or sand.
Unusual Flre or Explasion Hazards: Particle size and dispersion in gir determine reacdvity. Chromium powder explodes sponcaneously in air,

while chromium dust suspended in CO, is ignitable and explosive when heated.
Speclal Flre-fighting Procedures: Wear & sclf-contained breathing apparatus (SCBA) with & full facepiccs operated in the pressure-demand or

positive-pressure mode.

*One hundred perceat of dust goes through & 74-um sieve. A 140 mI rplrk can 1gmu: a dun cloud.

Section 5. Reactivity Data |~ ;. 0 0 s

L

Sublh:y/Polymcnuuon Chromium is swable when propcxly h:mdlcd md slorch H:L_a.dous polymcn.zanon carmot oceur,

Chemlcal Incompatibllities: Chronuum reacts readily with diluie, not niric, acids te form chromous salts. It is scluble in acids (not nicic) and
saong alkalis. [ts powder is incompatible with suong oxidizing agents, including high O, ¢oncenmation. Evaporation of mercury (Hg) from Cr
amalgam leaves pyrapheric chromium. Finely divided Cr sitains incandescence with ruu'ogen oxide, potassium chlorate, and sulfur dioxide.
Molien lithium a1 18 *C scverely attacks Cr. Fused ammanium nitrate below 200 *C reacts explosively and may ignite or react violently with
bromine pentafluonde.

Hazardous Praduyets of Decomposition: Thermal oxidative decomposition of Cr can produce oxic chromium oxide fumes.

Copyrade € 1589 Candum PuNuling Coaqonuen,
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Section 6. Health Hazard Data

Carcinogesicity: The NTP and OSHA list chromium &5 & humnn carcinogen.
Summary of Rlsks: When ingested chromium is a human poison, with gaszointestinal (GI) effects. Chromium 3 (Cr*?) compounds show lide or
no wxicity. Less soluble chromium 6 (Cr-4) compounds are-suspected carcinogens and severe iritants of the larynx, nuophmnl lungs. and skin
(Sec. 2). Chromic acid or chromate salts causs irritation of the skin and respiratory passage. Ingestion leads ta severa irritation of the gasmointes.
tnal wact, renal damage, and circulatory shock. Chromium metal (when heased to high temperatures) and insaluble salts are said 1o be involved | in
histological fibrosis of the lungs, which may pragress (5 clinically evident pneumacaniosis. Exposure ta chromate dust and pawder ¢ cause skin
(dermatitis) and eye irritation (conjunctivitis).
Medlcal Condltlons Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs in workers exposed o
chromate dust
Target Orgsns: Respiratory system,
Primary Entry: Inhaladon, percutancous abgorpuion, and ingestion.
Acute ElTerts: Acute exposures to dust may cause headache, coughing, sharmess of breath, pnewmnocaniosis, fever, weight loss, nasal irritation,
in{lammation of the conjunctiva, and dermaritis.
Chroaic Effects: Asthmatc bronchitis.
- FIRST AID
Eyes: Flush immecdiately, including under the eyelids, gendy but thoraughly with flooding amounts of runrung water for af leasc 15 min.
Skin: Brush off chromium dust. After rinsing affected area with Jooding amounts of water, wash it with soap and water,
Inhalation: Remove exposed person (o fresh air and support breathing as needed.
- Ingestion: Ncver give anything by mouth to an umconscious or convulsing person. I( ingested, have that conscious person slowly drink 1 to 2
glasses of water ta diJute. Do not induce vomotng. A physician should evaluate all ingestion cases.
After fIrst ald, get appropriate [n-plant, paramedic, or community medlcai attentlon and support.
Physlelsn's Note: Acute toxiciry causes 1 {wo-phase insult: 1) multisystem shock due 10 gastoinzestinal corrasivity and 2) hepatic, renal.
- hematopoetc insult, Treatment should use ascorbie acid as & neurralizer with gastric lavage, If the ingestion is substandal. exehange transfusions
and/or consider hemodialysis. Treat allergic dermatitis with local cartisone or 10% ascordic scid to reduce Créto Cr*2. Ten percent EDTA in 1

]mob'.n b:se appl.icd cvery 24 hr hclps hu.l skin. ulccrs.

SpUVLenk Noufy u(exy p:rsonn:] oﬂnrge spdls Clemup pcrson.nel should wear p-razacUVc clodu.ng and approved respu'ators Removc hcat md
ignition sources, Provide adequate ventilation Keep airbome dust at a minimum. Remove spills quickly and place in spprogriate containers for

disposal or reuse.
Disposal: Reclaim salvageable metal. Contact your supplier or & licensed conwactor {or detailed recommendations. Follow applicable Federal,

statz, and local regllagons.
TOSHA Designations
Listed 15 en Air Contaminant (29 CFR 1910.1004Q, Table Z-1)
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
Listed as s CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quanticy (RQ): 1 1b (0.454 kg) (* per Clean Water Act. See. 307(a))

TARA Exxemely Bazardous Substance (40 CFR 355): Not Listed
.isted as 8 SARA Toxic Chemical (40 CFR 372.65)

d ‘;ogglzs- Wc.u pmzccnvc cycglassa ox; chcm.lcal salety goggles, per OSHA eye- md fa.cc prnu:cuon regulnuom (29 CFR 1910 133)

lesplrator: Wear a NIOSH.approved respirator if necessary, Wear an SCBA with a {ull facepiece when the particle cencenzadan's upper limit {s
O mg/m3.
Warning; Air-purifying respirators do not protect workers in oxygen-deficient atmaspheres.
ther: Wear impervious rubber gloves, boats, aprons, and gauntleats lo pravent prolonged or repeated skin contact.
| entllation: Provide general and Jocal explosion-proof ventilation systems to maintain airborne concenxations below the OSI{A standard
M cc, 2). Local exhaust ventilation is preferred since it prevents contmninant dispersion into the work arca by eliminating it at its source (Genium
ref. 103).
~fety Statlons: Make available in the work area emergency eyewash stations, safety/quick<drench showers, and washing facilities.
>atuminsted Equlpment: Never wear contact lenses in the work azea: soft lenses may absarb, and all lenses concentate, tritants, Launder
Mntaminaied clothing befare wearing. Remove this material &om your shoes and equipment.
Comments: Never eat, drink, or smoke in work areas. Practde good parsonal hygiene after using this material, aspecially before cating, drinking,

oking, using the foilet, or applying cosmetics.
:- ction:9.:Special:Precautions and Comments
Starage quulnmem. Storc material in coal, dry. \vell-vcnul::cd area scpuu: &om I.Clds u.nd oxidizing agents. Scal md proteel conlainers

f-~m physical damage, Kecp away Gom heat or ignition sources.
I jineering Cantrols: Avoid dust inhalstion. Practice good housekeeping (vacuuming and wet sweeping) to minimize airbame particufates

‘ 1ygg 10 prevent dust accurnulation. Use nonsparking tools snd ground alecwical equipment and machinery.
Transportation Data (49 CFR 172.164, .102): Not listed

"% D5 Colleerion References: 1, 2, 26, 38. 80, 87, 88,89, 100. 109, 124, 126
P™paced by: MJ Allison, BS; Industrial Hygicne Review: DJ Wilson, CIH; Medical Review: M Hacdies, MD e
Pyl © 1149 by Cetuus Publishing Caryorilon. Agy commatial G or Rprady CUOG ¥ IVIOUT Dhe pubilehes's parthu oicn U prarb T0d. fvdgment o (6 e fuitahlity of BVamManon herein for e pus chasds o pusposs

= e lly G purehasss's resrona blicy. Although reasoratls ca has boon wias o G prepmsniion of mich il b, Comiem Audabing CopariUan sitmads na = Lrastets, 1K o0 T emn LG, L0 mwTes
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Material Safety Data Sheets Collection:

- .
Genium Publishing Corporaticn
@ 1145 Catalyn Street Sheet No. 713
Schenectady, NY 12303-1836 USA Lead (Inorganic)
» (518) 377-8854

Issued: 8/90

-Section. 1. 'Material'Identification: > . - 0 - 0 o om0 eI R
sw | Lead (Inorganic) (Pb) Descripdon: Exists widely throughout the world in a aumber of ares. Its mein commercie] source R
is galena (lead sulphide). Lead mineral is separzied from crude ores by blast-furnace smelong, drossing, ar clectrolytic I
refining, Laad is used mostly in manufactuing storage bateries. Other uscs are in manufactifing temacthyllead and both S
organic and inorganic lead compaounds in ceramics, plastics, aad clectonic devices; in producing ammuaition, solder, K
cable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast; as a
s | chemical intermediate for lead aficyls and Eimcnu; as a constyetion material for the tank linings, pipiog, apd equipment
used to handle the comusive gases and liquids used in sulfuric acid maoufacturing, peroleum refining, halogenston, sul-
fonation, extraction, and-condensation; and for x-ray aad alomic radiation protection.
Other Designations: CAS Na. 7439-92-1, lcad oxide; lead salts, inorganic; melallic lead; plumbum _ '
Manuafacturer: Contact your supplier or distributor. Consuit the latest Chomicalweek Buyers’ Guide™ for u suppliers lisL

W | Caudous: Inorganic lead is g potent systemic poison. Organic lead ({or example, irzethyl lead) has severe, but different, hoalth effects. * See. 8
Occupational lead poisoning is due to halation of dust and fumes. Major affccted organ systems are the ncrvous, bload, and reproductive
systerad, and kidpeys. Health impairment or dizease may result from a severt gcute short- or long-term exposure.

'Section: 2. Ingredientsand Occiipational: Exposure Limits -
™ '[7ad (morganic) furmes and dusty, & Pb, ca 100%

W
b

Genium

O
%

Q
* Oy il

1989 OSHA PELs (Lead, inor- 1989-90 ACGTIH TLY (Lead, 1985-86 :Toxlclpy Damt
ganle compounds) lnowuh:. furnes and dusts) Human, inhalation, TC, : 10 pg/m? affects gaswointestinal tract
8.he TWA: SO py/m? TLY-TWA: 150 yg/m} and Lver
W | Action Level TWA®: 30 uyg/m’ Humag, oral, TD,: 450 mg/Xg ingevicd over 6 yr affccts
peripheral and cenaral nervous systems
29 CFR 1910.102S Lead Standard 1988 NIOSH REL Rat, oral, TD,: 790 mg/kg affecs multigeneralion reproduction
Blaod Lead Level: 40 ug/100 g 10-hr TWA: <100 pg/m’

BB | * Action level applies © employee exposurs withoul regard to respLor use- .
t See NTOSH, RTECS (OF7525000), for additional mulative, reproductive, aad laxicity dad,
-Section 3. Physical Data® T
Bolling Point: 3164 "F (1740 °C) Moieeular Welght: 207.20

W | Meiting Polat: 621.3 “F (327.4 'C) Speciflc Gravity (20°'C/4 °C): 11.34
Vapor Pressure: 177 mm Hg at 1832 *F (1000 "C) ster Solub{licy: Relauvely insolubie in hot oc cald water

Viscosity: 3.2 cp at621.3 'F 3274 °C)
Appearance and Odor: Bluish-white, silvery, gray, very soft metal.

- Lead dissolves mom casily at a low pH.
Section:4.-Fire:and ExplosionData::".) 0~ 000 i DTN _
Flash Polat None reported | Autolgnidaen Temperature: Noze reported | LEL: None reported [ UEL: None repaned

w8 | Extioguilshing Media: Use dry chemical, carbon dicxide, water spray, or foam [a cxtinguish fire.

Unusual Flre or Explosion Hazards: Flammable a0d moderately explosive in the form of dust when exposed ta heat or flame.

Special Flre-fighting Procedures: [solate hazard area and deny comy. Since fire may produce toxic fumes, wear a seif-<contsined breathing
apparatus (SCBA) with a full faccpicce operated in the pressure-demand or positive-presswe mode and full protective cquipment. Be aware of

runoff from fire contro)] methods. Do not release o sewers oF walarways.
 Section 5. Reactivity Data - - o

Stabllity/Polymerization: Lcad is stable ar room temperature in closed containers under normal storage and handling conditioas. It tamishes on

exposure W air. Hazardous polymerization cannot occur.

- Chemlcal Incompatibilities: Mixnires of hydrogen peroxide + trioxanc cxpiode on coamct with [ead. Lead is incompadblc with sodium azide,
Zirconiurn, disodium acetylide, and oxidants. A vielent reacdon ou ignilion 2ay occur with concentrated hydrogen paroxide, chlorine trifluoride,

sodjum acetylide (with powdered lead), ammonium sitrate (helow 200 'C with powdered lead). [2ad is atacked by pure water and weak organic

acids in the prescuce of oxygen. Lead is resistant W wzp water, hydrofluoric acid, bnoe, and salvents.

Conditions to Avold: Rubber gloves containing lead may ignite in nitric acid.

Hazardous Products of Decompasitiou: Thermal oxidadve decornpositioa of lead can produce highly toxic fumes of lcad.

~Section: 6. .Heédlth: Hazard::Data::. I e I I T DTN S e
Carclnogenicity: Although the NTP and OSHA do poc list lead as a cartinogen, the LARC lists it 23 probably carcinogenic w hurmans, but haviag
(vaually) oo human svideace, However, the literature reports iastances of Jead-induced secpiaymy, both benign and maligasnt, of the kidaey and
| other organs in laboratory rodents Excessive exposure (0 lead has resulled in newologic disorders in infants. Experimental studies show {ead ha
reproductve and texatogenic effects in laboratory animals. Human male and female reproductive effects are also documented.
Summary of Rlsks: Lead is 8 potcul, sysiemic poison that affect a variety of organ systewms, including the nexvaus system, kidneys, reproductive
system, blood formation, and gastrointestinat (Gl) system . The most important way lead enters the body is through inhalatiog, burt it can also be
ingested when lead dust or upwashed hands contzminale food, drink, or cigaretes. Much of ingested lead passes through feces without absorplion
| iato the body. Adults may sbsorb only 5 to 15% of ingested lead; children may absorb a much larger fracton. Ounce in the body, lead enters the
bloodstream and circulales to various orgaus. Lead concentales and remains in booe for many years. The amount of lead the body siores
increases a3 expasure coalinues, with possibly cumulztive effects. Depending ca the dose entering the body, lead can be deadly within several
days or affect health after many yeary. Very high doses can cause brain damage (encephalopathy).
Medical Cond/tions Aggravared by Expasure: Lead may sggravate nervous system disorders (c.g., epilepsy, gewropathies), kidney discases,
high blood pressure (hypertension), infertility, and anemia. Lead-induced apemia and its effect on blood presssure can aggravate cardiovascular

disesse.
Conlinus on next page
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W-tion 6. Health' Hazard Data; eontinued’... - - . . .- - . ",
~get Organs: Blood, central aud peripheral nervous systems, kidneys, and gastoiotestinal (GI) ract
mary Eatry Routes: Inhalaidon, mgestion.
stle Effects: An acute, short-icrm dose of lead could cause acute encephalopathy with seizures, coma, and death, However, short-tarm
osures of this magnitude are rare. Reversible kidney damage ca occur from scute exposure, as well as anemia.
.rcm]c Effects: Symptoms of chronic long-term overexpogure iaclude appetite loss, nausea, metallic taste la the mouyth, lead line oa gingival
‘.m) Hesue, constipalion, anxiery, anemis, pallor of the face end the eye grounds, cxcessive liredness, weakness, insomnia, headache, nervout ir-
yility, finc tretaors, numbness, muscle and joint pain, and colic accompanicd by scvere abdominal pain. Paralysic of wrist and, less often,
le exlensor muscles miy accur after years of increased lead absorption. Kidncy discase may also result from chronic overexposure, but few, if
, symploms appexr until severe kidney damage has occurred. Reproductive damage is characterized by decreased sex drive, tcuce, and
- Wity in men; and decreased fertility, a uomuﬁ menstrual cycles, and miscarriages in women, Unborn children may suffer seurologic damage
- developmental problems duc 1o excessive lcad cxposwre in prognant women. Lead poisoning's severest result is eacephalopathy manifested by
‘ere hinﬁ) ache, convulsions, coma, delirium, and possibly death.
ST
s: Geutly lift the eyclids and flush immmediately and continuously with flooding amovuts of water uniil transported (0 an emergency medical

WMlLiry, Consult 2 phySician immediatcly. ] ]
skin: Quickly reraove coptsminated clothing. Rinse with flooding amouats of waler {or at least 15 min. Consult 2 physician if any health

nplaints develop.
aF.;ntlan: Remove exposed person W fresh air and support breathing ay ncaded. Consull a physiciag, ) .
. estion: Never give nngthi-ug by mouth b an unconscious or coavulsing person. [f large amounts of lcad were ingested, induce vomiring with
'kac syrup, Consult a physician immediately.
After Arst aid, get apprapriate In-plant, paramadic, or commuaity medlcal support
T yslclan's Note: Por diagnosis, abtain blood pressure, biood icad level (PbB), zinc ;gmtogxcrphyrin (ZPP), complete blood count for microcytic

mia and basophilic su’p%).iu_ﬁ, uripalysis, and blood urea girogen (BUN) of creatinice. Examine periphera] motor neuropathy, pallor, and
zival lead line. Usc Cu-EDTA to treat poison, but never chelate prophylactically. Consult an occupational physician or oxico[ogist.

a__?ctmn-?.~4Sp1ll,~:Leak<,-.and Disposal-Procedures. . R R A P LR

! UVLeak: Notify safety personncl and evacuate all ynnecessary personne! {mmediatetly. Clcanup persanonel showld protect against inhalation of

¢ sorfume and coatact with skin or eyes. Avaid creating dusty conditions. Water sprays may be used in Iariiqumﬁdcs 1o prevent the forma-

L. of dust. Cleagup methods such as vacugming (with an appropriate filter) or wel mapping minimizes dust '[pcuion. Scoop the spilled

~Mikrial into closed coalainers for disposal or reclamation. Follow applicsble OSHA regFt_xlnnou (29 CFR 1910.120). .

]Duxo[s,us:LgConrlact your supplier ar a licensed congactor for detailed reconunendations, Follow applicable Pederal, state, and Jocal regulations.
esignations o .

] :d as 8 RCRA Hazardous Waste (40 CFR 261.33, Appendix [T—EP Toxicity Test Procedures)

| :d as a8 CERCLA Hazardous Substance® (40 CFR 3 .42; ILZ:dponzble Quantity RQ): 1 1b (0.454 kg) [* per Clean Water Act, Scc. 307(a)]

SMBLA Extreraely Hazardous Substance (40 CFR 355): Not lis

Listed as 1 SARA Toxic Chemical (40 CFR 372.65)

" "HA Deslgnadons
] :d asan Air Cogtaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. -Special Protaction:Data i

( ogles: Wear protecdve cycglasses or chemical safery goggles, per OS
I slrator: Scek professional ad vice prior lo respuator selecton and usc. Follow OSHA respirator regulations
¢ wear a NI[OSH-approved respirator. For cmergency or acnroutine operations (cleaning spills, reacior vesse
S@MA Warning! Air-purf/?’ing respiraiors do not protect workers in oxygen-deficiers arnospheres.

Other: Wear impervious gloves, baats, aprons, mddgauUUcu to preveat skin contct. Protective clothing madc of man-made (ibers and lacking

t 2-ups, pleats, orfock:u retain [ess dust from lea
e general and local veatilalion systems 1o maintain airborne concentations below the OSHA PELs (Scc. 2), Local exhaust

* tlatien: Provi !
v iladon is prefm-ej since il provents contaminant dispersion into the work area by conwolling it at its source.(!™
Sdillcy Stations: Make availab(e in the work area emergency eyewash statons, safery/quick-dreuch showers, and washing facilities. )
Contaminated Equipment: Never wear contact lenses ta the work area; soft leases may absorb, and all lenscs copesntrale, irritants. Remove this
terial from your shoes and equipment Launder contaminated clothing before wearing.
uments: Never cal, drink. or $wmoke in work areas. Practice good personal hygicoe after using this material, especially washing hands before

.8, drinking, smoking, using the wuet, or applying cosmetics.

.H'A cye ;nd; facc-prnmﬁdc;n.mgulnﬁ;:hs (29 CFR 1910;1535.” —
§29 CFR 1910.134; and, if neces-
$, Or storage lanks), wear an

_-
section 9.: Spedial Precautions and;Comments: S T e
e Requlrements; Stare in tightly closed contriners in a cool, dry, well-ventilated area away from all incompatible materials, direct

:  ghe, and hext and igniton sources.

kygneering Controlss Educale worker about lead's hazards. Follow and inform employces of the lead standard (29 CFR 1910.1025). Avaid in-

halation of lesd dust and {umes and ingestion of lead. Use only with appropriate personal protective gear and adequate ventilation. [nstiture a

r--Finnory protecton program that includes regular taining, maintenance, inspection, ind cvaluation. Avoid creating dusty condidons. Segregate

. ! 'sunder contaminated clothing. Take precaudons to prolect jaundry persennel. Practice good personal hygiene snd housekezping procedures.

1 variety of reasant, the lead concentration in workapom air may not correlate with the blood lead levels m individuals.

mr Precautions: Provide preplacement and periodic medical exuminations which emphasize biood, nervous system, gastruinlestinal ract, and
cys. includiog a complete blood count and urinalysis. Receive a complets history includiag previous surgeries and hospitalization, allergies,

ﬁmprzxf; Ty, aleohol consumption, proprietary drug intake, and occupadonal and gonoccupatiopal lead exposure, Maintain records for

;. Aical surveillance, airborne exposurc monimrin% emlployu complaints, and physician’'s wnen opinions far at least 40 years or duration of

¢ oyment plus 20 years. Measurement of blood lcad [evel (PYB) and zinc prowporphyrin (ZPP) are useful indicatars of your body's lesd

Lo PUOn level. Maintain worker PbBs at or below 40 pg/100 g of whole blood. Ta minimize adverss reproductive heslth effects o pareats and

de¥Moping fetus, maigtain the PbBs of workers intending o have children below 30 .g/100 g. Elevated PbB3 increase your risk of discase, and

the longer you have elevared PbBs, the greater your chmmee of substantial permancnt damage.

Transportation Data (49 CFR 172.102)

' Shipplug Name: Lead compounds, soluble, n.os.
iiegey Hazard Class 6.1, .

os UN2291 -
MO Label: St Andrews Croas (X, Stow away from foodxruffs)
! NG Packaglng Group: III
¥ SCollecdon References 26, 33,73, 84, 85, 88, 89, 90, 100, 10%, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 142, 143
Priiipred by: MJ Allison, BS; Inqustisl Hyglene Review: D] Wilsan, CTH; Medical Review: MJ Upfal, MD, MPH: Edited dy: JR Smuart, MS ]
Cooyrigts © 1990 by Ceninm Punltamen g Cor Aay lad aae of repw ton wibont De poblatery pasion B proan zrd Jod foeoa e ot solad lity of nfoemeian Xere) (or O PO/ aY A perpams
croamrily G parthmct § (eapoandility. Aldxm gh remsanante cue has hean WX en la B¢ prepaados of soch tnfanmadon, Genhan Pudl ol Cormer10os c1tonds 0o waTantia, Mukss oo (vx el Sow, T Lamne

=aiDaly a2 0 be sccancy or minbiliny of B Bfoman for applatan (@ B puschesT't Likeade d parpose ar for comeq uencer of IS Lae.




OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR
INORGANIC LEAD

INTRODUCTION

“Inorganic lead” is defined as lead oxides, metallic lead, and
lead salts (including organic salts such as lead soaps but ex-
cluding lead arsenate). This guideline summarizes pertinent
information about inorganic lead for workers, employers, and
occupational safety and health professionals who may need
such information to conduct effective occupational safety and
health programs. Recommendations may be superseded by new
developments in these fields; therefore, readers are advised to
regard these recommendations as general guidelines.

SUBSTANCE IDENTIFICATION

¢ Formula: Pb

¢ Synonyms: C.I. pigment metal 4, C.I1. 77575, KS-4, lead
flake, lead S2

¢ Identifiers: CAS 7439-92-]; RTECS OF7525000; DOT 794
* Appearance and odor: Bluish-white, silvery, or gray odor-
less solid

CHEMICAL AND PHYSICAL PROPERTIES

¢ Physical data

1. Molecular weight: 207.19

2. Boiling point (at 760 mmHg): 1,740°C (3,164°F)

3. Specific gravity (water = 1): 11.34

4. Melting point: 327.5°C (621.5°F)

5. Insoluble in water

¢ Reactivity

1. Incompatibilities: Lead reacts vigorously with oxidizing
materials. Contact with hydrogen peroxide or active metals
such as sodium or potassium may cause fires or explosions.
2. Hazardous decomposition products: Toxic fumes (e.g., lead
oxide) may be released in a fire involving inorganic lead.

¢ Flammability

1. Extinguishant: Dry sand, dry dolomite, or dry graphite
2. Caution: Lead is combustible in powder form when exposed
to heat or flame ’

* Warning properties

Evaluation of warning properties for respirator selection: Based
on lack of information on odor threshold and eye irritation lev-
els, inorganic lead should be treated as a chemical with poor
warning properties.

EXPOSURE LIMITS

The current Occupational Safety and Health Administration
(OSHA) permissible exposure limit (PEL) for inorganic lead
is'50 micrograms of lead per cubic meter of air (ug/m?) as a
time-weighted average (TWA) concentration over an 8-hour
workshift. If a worker is exposed to lead for more than 8 hours
in any workday, the PEL, as a TWA for that day, shall be
reduced according to the following formula: maximum per-
missible limit (in ug/m?) = 400 divided by hours worked in
the day. The National Institute for Occupational Safety and
Health (NIOSH) recommended exposure limit (REL) is 100

g/m? as a TWA for up to a 10-hour worksh.ft, 40-hr. work-
week. The American Conference of Governmental Industrial
Hygienists (ACGIH) threshold limit value (TLV®) is 0.15
mg/m3 (150 g/m?3) as a TWA for a normal 8-hour workday and
a 40-hour workweek (Table 1).

Table 1.—Occupational exposure limits
for inorganic lead

Exposure units

ug/m?
OSHA PEL TWA 50
NIOSH REL TWA 100*
ACGIH TLV® TWA 150

* Air level to be maintained such that worker blood lead re-
mains <60 ug/100g.

HEALTH HAZARD INFORMATION

¢ Routes of exposure
Inorganic lead may cause adverse health effects following

exposure via inhalation or ingestion.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

Public Health Service

Centers for Disease Control

National Institute for Occupational Safety and Health
Division of Standards Development and Technology Transfer
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¢ Summary of toxicology

1. Effects on animals: In rats or mice, chronic oral
administration or subcutaneous or intraperitoneal injection of
lead subacetate, lead acetate, or lead phosphate produced
cancer of the kidneys. Intravenous or intraperitoneal injection
of lead nitrate, lead acetate, or lead chloride to pregnant mice,
rats, or hamsters caused increased fetal mortality and
malformations of the posterior extremities and urogenital and
intestinal tracts in the offspring.

2. Effects on humans: Inhalation or ingestion of inorganic lead
has caused peripheral neuropathy with paralysis of the muscles
of the wrists and ankles, encephalopathy, anemia (due to
decreased red blood cell life and impaired heme synthesis),
proximal kidney tubule damage, decreased kidney function,
and chronic kidney disease. Lead can accumulate in the soft
tissues and bones, with the highest accumulation in the liver
and kidneys, and elimination is slow. Lead can penetrate the
placental barrier, resulting in neurologic disorders in infants.
¢ Signs and symptoms of exposure

1. Short-term (acutej: Exposure to inorganic lead can cause
decreased appetite, insomnia, headache, muscle and joint pain,
colic, and constipation.

2. Long-term (chronic): Exposure to inorganic lead can cause
weakness, weight loss, nausea, vomiting, constipation, blue
or blue-black dot-like pigmentation on the gums (*‘lead line”),
severe headache and abdominal cramps, delirium. convulsions,
and coma.

RECOMMENDED MEDICAL PRACTICES

¢ Medical surveillance program

Workers with potential exposures to chemical hazards should
be monitored in a systematic program of medical surveillance
intended to prevent or control occupational injury and disease.
The program should include education of employers and work-
ers about work-related hazards. placement of workers in jobs
that do not jeopardize their safety and health, earliest possi-
ble detection of adverse health effects, and referral of workers
for diagnostic confirmation and treatment. The occurrence of
disease (a “‘sentinel health event,” SHE) or other work-related
adverse health effects should prompt immediate evaluation of
primary preventive measures (e.g., industrial hygiene monitor-
ing, engineering controls, and personal protective equipment).
A medical surveillance program is intended to supplement, not
replace, such measures.

A medical surveillance program should include systematic col-
lection and epidemiologic analysis of relevant environmental
and biologic monitoring, medical screening, morbidity, and
mortality data. This analysis may provide information about
the relatedness of adverse health effects and occupational ex-
posure that cannot be discerned from results in individual
workers. Sensitivity, specificity, and predictive values of bio-
logic monitoring and medical screening tests shouid be evalu-
ated on an industry-wide basis prior to application in any given
worker group. Intrinsic to a surveillance program is the dis-
semination of summary data tc those who need to know, in-
cluding employers, occupational health professionals,
potentially exposed workers, and regulatory and public health
agencies.

2 Inorganic Lead

¢ Preplacement medical evaluation

Prior to placing a worker in a job with a potential for exposure
to inorganic lead, the physician should evaluate and document
the worker’s baseline health status with thorough medical, en-
vironmental, and occupational histories, a physical examina-
tion, and physiologic and laboratory tests appropriate for the
anticipated occupational risks. These should concentrate on
the function and integrity of the kidneys and the hematopoiet-
ic (blood cell forming), nervous, gastrointestinal, and
reproductive systems.

A preplacement medical evaluation is recommended in order
to detect and assess preexisting or concurrent conditions which
may be aggravated or result in increased risk when a worker
is exposed to inorganic lead at or below the NIOSH REL.

The examining physician should consider the probable frequen-
cy, intensity, and duration of exposure, as well as the nature
and degree of the condition, in placing such a worker. Such
conditions, which should not be regarded as absolute contrain-
dications to job placement, include preexisting neuromuscu-
lar disease. In addition to the medical interview and physical
examination. the physician should consider obtaining addition-
al baseline electrophysiologic and electromyographic studies
and an assessment of fertility, using standardized methods and
evaluation criteria. The physician should also obtain baseline
values for the complete blood count including the reticulocyte
count and for those tests which characterize prior internal ex-
posure (e.g.. blood lead level) and the effects of prior exposures
(e.g., erythrocyte zinc protoporphyrin and delta-
aminolevulinic acid dehydrogenase).

* Periodic medical screening and/or biologic monitoring
Occupational heaith interviews and physical examinations
should be performed at regular intervals. Additional examina-
tions may be necessary should a worker develop symptoms that
may be attributed to exposure to inorganic lead. The interviews,
examinations, and appropriate medical screening and/or bio-
logic monitoring tests should be directed at identifying an ex-
cessive decrease or adverse trend in the physiologic function
of the kidneys and the hematopoietic (blood cell forming),
nervous, gastrointestinal, and reproductive systems as com-
pared to the baseline status of the individual worker or to ex-
pected values for a suitabie reference population. The following
tests should be used and interpreted according to standardized
epidemiologic procedures and evaluation criteria: a complete
blood count with reticulocyte count and those tests which
characterize prior internal exposure (e.g., blood lead level) and
the effects of exposures (e.g., erythrocyte zinc protoporphy-
rin and delta-aminolevulinic acid dehydrogenase).

¢ Medical practices recommended at the time of job trans-
fer or termination

The medical, environmental, and occupational history inter-
views, the physicai examination. and selected physiologic and
laboratory tests which were conducted at the time of placement
should be repeated at the time of job transfer or termination.
Any changes in the worker’s health status should be compared
to those expected for a suitable reference population. Because
occupational exposure to inorganic lead may cause adverse
reproductive effects and diseases of prolonged induction-
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latency, the need for medical surveillance may extend well be-
yond termination of employment.

* Sentinel health events

l. Acute SHE's include: Acute renal failure.

2. Delayed-onset or reproductive SHE’s include: Inflamma-
tory and toxic neuropathy and chronic renal failure.

MONITORING AND MEASUREMENT
PROCEDURES

¢ TWA exposure evaluation

Measurements to determine worker exposure to inorganic lead
should be taken so that the TWA exposure is based on a single
entire workshift sample or an appropriate number of consecu-
tive samples collected during the entire workshift. Under cer-
tain conditions, it mav be appropriate to collect several
short-term interval samples (up to 30 minutes each) to deter-
mine the average exposure level. Air samples should be taken
in the worker's breathing zone (air that most nearly represents
that inhaled by the worker).

¢ Method

Sampling and analysis may be performed by collecting inor-
ganic lead with cellulose membrane filters followed by acid
digestion and analysis by atomic absorption. A detailed sam-
pling and analytical method for inorganic jead may be found
in the NIOSH Manual of Analvtical Methods (method num-
ber 7082).

PERSONAL PROTECTIVE EQUIPMENT

Chemical protective clothing (CPC) should be selected after
utilizing available performance data, consulting with the
manufacturer, and then evaluating the clothing under actual use
conditions.

Workers should be provided with and required to use CPC,
gloves, face shields (8-inch ~inimum) and other appropriate
protective clothing necessary to prevent skin contact with in-
organic lead.

Workers should be provided with and required to use dust-proof
safety goggles where inorganic lead may come in contact with
the eyes.

SANITATION

Clothing which is contaminated with inorganic lead should be
removed immediately and placed in closed containers for
storage until it can be discarded or until provision is made for
the removal of inorganic lead from the clothing. If the cloth-
ing is to be laundered or cleaned, the person performing the
operation should be informed of inorganic lead’s hazardous
properties.

Change and shower rooms should be provided with separate
locker facilities for street and work clothes.

Skin that becomes contaminated with inorganic lead should be
promptly washed with soap and water.

The storage. preparation, dispensing, or consumption of food
or beverages, the storage or application of cosmetics, the

1988

storage or smoking of tobacco or other smoking materials, or
the storage or use of products for chewing should be prohibit-

ed in work areas,

Workers who handle inorganic lead should wash their faces,
hands, and forearms thoroughly with soap and water before
eating, smoking, or using toilet facilities.

COMMON OPERATIONS AND CONTROLS

Common operations in which exposure to inorganic lead may
occur and control methods which may be effective in each case

are listed in Table 2.

Table 2.—Operations and methods of
control for inorganic lead

Operations

Controls

During primary (ore) and
secondary (scrap) smelting
of lead; during the manufac-
ture of storage batteries;
during typecasting and
remelting of type metal in
printing

During soldering in the
fabrication of metal articles

During melting and pouring
of lead and alloys ccntaining
lead; during welding, burn-
ing, and cutting of metal
structures containing lead or
painted with lead containing
surface coatings

During the use of lead in the
manufacture of surface coat-
ings, including paints and

Process enclosure, local ex-
haust ventilation, dust con-
trol, personal protective
equipment

Process enclosure, local ex-
haust ventilation, personal
protective equipment

Local exhaust ventilation,
personal protective equip-
ment

Local exhaust ventilation,
personal protective equip-
ment

varnishes; during the
manufacture of ceramics
and glass

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency. remove the victim from further
exposure, send for medical assistance, and initiate emergen-
¢y procedures.

¢ Eye exposure

Where there is any possibility of a worker’s eves being exposed
to inorganic lead, an eye-wash fountain should be provided
within the immediate work area for emergency use.

If inorganic lead gets into the eyes, flush them immediately with
large amounts of water for {5 minutes, lifting the lower and up-
per lids occasionally. Get medical attention as soon as possi-
ble. Contact lenses should not be worn when working with this

compound.

Inorganic Lead 3



* Skin exposure

Where there is any possibility of a worker’s body being exposed
to inorganic lead, facilities for quick drenching of the body
should be provided within the immediate work area for emer-
gency use.

If inorganic lead gets on the skin, wash it immediately with soap
and water. If inorganic lead penetrates the clothing, remove the
clothing immediately and wash the skin with soap and water.
Get medical attention promptly.

* Rescue

If a worker has been incapacitated, move the affected worker
from the hazardous exposure. Put into effect the established
emergency rescue procedures. Do not become a casualty. Un-
derstand the facility’s emergency rescue procedures and know
the locations of rescue equipment before the need arises.

SPILLS AND LEAKS

Workers not wearing protective equipment and clothing should
be restricted from areas of spills or leaks until cleanup has been
completed.

If inorganic lead is spilled or leaked, the following steps should
be taken:

1. Remove all ignition sources.

2. Ventilate area of spill or leak.

3. For small quantities of liquids containing inorganic lead, ab-
sorb on paper towels and place in an appropriate container.
4. Large quantities of liquids containing inorganic lead may be
absorbed in vermiculite, dry sand, earth, or a similar materi-
al and placed in an appropriate container.

5. If in solid form, inorganic lead may be collected and placed
in an appropriate container.

6. Inorganic lead may be collected by vacuuming with an ap-
propriate system.

WASTE REMOVAL AND DISPOSAL

U.S. Environmental Protection Agency, Department of Trans-
portation, and/or state and local regulations shall be followed
to assure that removal, transport, and disposal are in accord-
ance with existing regulations.

RESPIRATORY PROTECTION

It must be stressed that the use of respirators is the least
preferred method of controlling worker exposure and should
not normally be used as the only means of preventing or
minimizing exposure during routine operations. However,
there are some exceptions for which respirators may be used
to control exposure: when engineering and work practice con-
trols are not technically feasible, when engineering controls
are in the process of being installed, or during emergencies and
certain maintenance operations including those requiring
confined-space entry (Table 3).

In addition to respirator selection, a complete respiratory pro-
tection program should be instituted which as a minimum com-
plies with the requirements found in the OSHA Safety and
Health Standards 29 CFR 1910.134. A respiratory protection

4 Inorganic Lead

program should include as a minimum an evaluation of the
worker’s ability to perform the work while wearing a respira-
tor, the regular training of personnel, fit testing, periodic en-
vironmental monitoring, maintenance, inspection, and
cleaning. The implementation of an adequate respiratory pro-
tection program, including selection of the correct respirators,
requires that a knowledgeable person be in charge of the pro-
gram and that the program be evaluated regularly.

Only respirators that have been approved by the Mine Safety
and Health Administration (MSHA, formerty Mining Enforce-
ment and Safety Administration) and by NIOSH should be
used. Remember! Air-purifying respirators will not pro-
tect from oxygen-deficient atmospheres.

For each level of respirator protection, only those respirators
that have the minimum required protection factor and meet
other use restrictions are listed. All respirators that have higher
protection factors may also be used.
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Table 3.—Respiratory protection for inorganic lead

Condition

Minimum respiratory protection*t

Concentration:

Less than or equal to
0.5 mg/m?

Less than or equal to
1.25 mg/m3

Less than or equal to
2.5 mg/m?

Less than or equal to
50 mg/m?

Less than or equal to
100 mg/m?3

Planned or emergency entry into
environments containing unknown

concentrations or levels above 100
mg/m?3

Firefighting

Escape only

Any supplied air respirator

Any air-purifying respirator with a high-efficiency particulate filter

Any self-contained breathing apparatus

Any powered air-purifying respirator with a high-efficiency particulate filter

Any supplied-air respirator operated in a continuous flow mode

Any air-purifying full facepiece respirator with a high-efficiency particulate filter

Any powered air-purifying respirator with a tight-fitting facepiece and a high-efficiency
particulate filter

Any self-contained breathing apparatus with a full facepiece
Any supplied-air respirator with a full facepiece

Any supplied-air respirator with a tight-fitting facepiece and operated in a continuous flow
mode

Any supplied-air respirator with a half-mask and operated in a pressure-demand or other
positive pressure mode

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or
other positive pressure mode

Any self-contained breathing apparatus with a full facepiece and operated in a pressure-
demand or other positive pressure mode

Any supplied-air respirator with a full facepiece and operated in a pressure-demand or

other positive pressure mode in combination with an auxiliary self-contained breathing
apparatus operated in a pressure-demand or other positive pressure mode

Any self-contained breathing apparatus with a full facepiece and operated in a pressure-
demand or other positive pressure mode

Any air-purifying full facepiece respirator with a high-efficiency particulate filter

Any appropriate escape-type self-contained breathing apparatus

* Only NIOSH/MSHA-approved equipment should be used.
t The respiratory protection listed for any given condition is the minimum required to meet the NIOSH REL of 100 ug/m? (TWA).

6 Inorganic Lead
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- Genium Publishing Corp_ Material Safety Data Sheet Collection
One Genium Plaza
Schencctady, NY 12304-4690 Mercury MSDS No. 26
. (518) 377-8854 Date of Prepacation: 1/77 Revision: D, 6/94
Section 1 - Chemical Product and Company Identification 44
Product/Chemical Name: Mercury
W [ Chemical Formula: Hg
CAS No.: 7439-97-6
Synonyms: colloidal mercury, hydrargyrum, liquid silver, Quicksilver
Derivation: Obtained by roasting cinnabar (mercury sulfide) and purified by distillation, or as a by-product of gold mining.
- General Use: Used in agricultural poisons, anti-fouling paint, dental amalgams, mining amalgamation (to remove gold and other
mesals from ore), thérmometers, barometers, dry cell bafteries, chlorine and caustic soda production, electrical apparartus, and as
a neutron absorber in nuclearpower plants.
am | Vendors: Consult the latest Chemical Week Buyers’ Guide. 73
Section 2 - Composition / Information on Ingredients
Mercury, ca 100 %we
]
OSHA PEL DFG (Germany) MAK
Ceiling: 0.1mg/m? (vapor and inorganic Hg) TWA: 0.0! ppm (0.1 mg/m¥)
- 8-hr TWA.: 0.05 mg/m? (vapor), skin; (Vacated 1989 Final  Category LII: Substances with systcmic effects
Rule Limit) Onset of Effect: > 2 hr
ACGIH TLVs; Halt-life: > shift length (swongly cumulative)
TWA: 0.025 mg/m?3 (inorganic compounds), skin Peak Exposuce Limit:
- 0.1 ppm (! mg/m?), 30 min. average valuc, I/shift
NIOSH REL = ’
10-hr TWA: 0.05 mg/m3 (vapor), skin IDLH Level
28 mym?
-
Section 3 - Hazards Identification
- — = Wil
w<rv¥r¥7r Emergency Overview wrivriyri¥et R'.SE"
Mereury exists as a heavy. odorless, silver-white liquid metal. It is highly toxic by both acute and chrocic S ]:le
- exposure. Exposute can cause corrasian of the eyes, skin, and respiratory tract and may result in irreversible RC |
necvous system damage. It readily forms amalgarnations with most metals except iron. I 4
Potential Health Effects IS< %'
mu| Primary Entry Routes: Inhalation, eye and skin conuact/absorption. «Skin
Target Organs: Central nervous system, eyes, skin, respiratary system, liver, Kidneys. absorption
Acute Effocts
Inhalation: Exposure to high vapar concenwations can cause severe respiratory damage. Other symptoms include
mm| wakefulness, muscle weakness, anorexia, headache, ringing in the car, headache, diarrhea, liver changes, fever, gh'uf,
gingivids, chest pain, difficulty breathing, cough, inflammation of the mouth (stomatitis), salivauoa. bronchids, P oo |
and pneumonilis. Acrodynia (pink or Swifts discase), characlerized by redness and peeling of the skin on the toes R 0
and fingcrs, was commonly seen in children in the 1950s and is still infrequently seen in workers.
@ Eye: Irmitation and corrosion, «Chronic
Skin: Skin can become severely irritated if allowed to remain in contact with mercury. Skin absorption will accur
at 2.2% of the rate of absorption through the lungs.
J Ingestion: Mcrcury generally passes through the digestive tract unevencfully. However, large amounts may get
caught up in e intesune and require surgical removal. If an abscess or other perforation is present alang the
digestive tract, absorprion into the blood sream with subscqueal mercury poisoning is possible.
Carcinogenicity: LARC, NTP, and OSHA do not list mercury as a carcinogen.

' Medical Condions Aggravated by Long-Term Exposure: Central nervous system disorders.
7 Chronic Effects: Chronic exposure appears more comunon than acute and is primarily associated with central nervous system
T

damage which can be permanent (ex. paresthesia of the hands, lips, feet). Early signs of toxicity include weakness. fatigue,
anorexia, weight loss. and gastrointestnal disturbances. If exposure levels are high, characteristic tremaors of the fingers, cyclids.
and lips occur with progression to generalized tremors of the cntre body. Psychic disorders are noticeable and characterized by
behavior and personality changes. increased excitability, memory loss, insomnia, and depression. In severe cases, delirjum and

Capynght © 1994 hy Genium Pubhithing Comoradon Aay commercial use or reproducuon witRout the pudilshert semiistion 15 aroflbrcd. }ud:mc_nu’-u 10 We swibilty of {alormation derelm (of the purchazer's
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ucinations may occur. Kidney damage is observed with oliguria (decrcased urine output) progressing to anuria (uring
“sation) and may requirc dialysis. The comea and lens of the eyes may take on a brownish discoloration and the extraocular
scles may be damaged. This syndromae has hecen tecmed Asthenic-Vegerative Syndrome or Micromercurialism. Chronic
1ptoms occur increasingly with exposures to 0.1 mg/m3 or higher. Mutarion: Aneuploidy and other chromosomal aberrations

-avs been observed in the lymphocytes from whole blood cultures in workers exposcd to mercury, Reproductive: Mercury has
--n detected in sullborn babies of women treated wuh mercury for syphilis. [n a study of six men acutely exposed
~upauonally) to mercury levels as high as 44 mg/m?3, all suffered impaired sexual function. Repeated skin contact may cause
rgic dermaritis in some individuals.

: ﬁ : Spilled mercury will rclease sufficient vapor over time (o produce chronic poisoning.

Section 4 - First Aid Measures

Mhiation: Remove exposed person (0 fTesh air and support breathing as needed.
re Contact: Do nor allow-victim to rub or keep eyes tghtly shut. Gently lift eyelids and flush immediately and continuously
+ h flooding amounts of water unil transported to an emergency medical (acility. Coasult a physician immediately.
i 1 Contact: Quickly remove contaminated clothing. Rinse with flocding amounts of water and thea wash cxposed arca with
Mo, For reddened or blistered skin, consult a phy:lcmn
neestion: Never give anything by mouth to an unconscious or convulsing person. Contact a paison congol center. [n general,
t rcury will pass through the digestive tract uneventfully.
J r first aid, get appropriate in-plant, paramedic, or communify medical support.
M. X7 Physicians: BEL blood (15 Ug/L), urine: (35 pg/g creatinine). Extremely high urine levels of 0.5 t0 0.85 mg Hg/L are
i"f*ica:ivc of polyneuropathy. 0.4 to 22 ug/L is reported to be the human lethal blood level. Obtain urinalysis including at a
rimum: albumin, glucose, and a microscopic examination of cenrifuged sediment. Use BAL or 2, 3-dimercaptosuccinic acid
-helators. Do nor use calcium sodium EDTA because of nephrotoxicity. An electromyograph may determine extent of nerve
y:funcuon It has beea noted that exposure to mercury may predispose persons te development of carpal twunne! syndrome.

Section 5 - Fire-Fighting Measures

¥188h Point: Nonflammable
\utolgmtlon Temperature: Nonflammable
... . None reported. o
7 .. None reported. eo
=¥ euishing Media: Use agents suitable for susrounging fire. Q
Unususa) Fire or Explosion Hazards: None reported.
4 ardous Combustion Products: Toxic mercury vapor and mercuric oxide,
-Fighting Instructions: Do not release runoff from fire conwrol methods (o sewers or waterways.
‘-x”-Fxghng Equipment: Because fire may produce texic thermal decomposition products, wear a self-containad breathing
amnaratus (SCBA) with 3 full facepiece operated in pressure-demand or positive-pressure mode.

~ Section 6 - Accidental Release Measures:}. - ]

i

Spill /Leak Procedures: Keep a mercury spill kit readily available in arzas where mercury is used. Notify safety personnel,
U late and ventilate area, deny enuy, and stay upwind.

51 1l and Large Spuls Follow insoructions oa meccury spill kit, Most kits core with an aspiration-driven vacuum trap with a
rMkcury "sweeper” (ccpper ot copper-plated brush). Wash spill area with a dilute caleium sulfide or nimic acid solution. If spill
cannot be taken up readily, dust the wop of the spill with flowers of sulfur or preferably, calcium polysulfide. This will produce a
s Tface coating of mercury sulfide which will reduce mercury vapor dispersion into the air.

I zulatory Requirements: Follew applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage, - .

H dling Precautions; Use appropriate PPE when working with mercury. Do nor use on porous work surfaces (wood, unsealed

crele, etc.) to prevent spills [rom lodging in cracks.
5 ge Requirements: Store in a cool, dry, well-ventilated arca away from heat and incompatbles (Sec. 1Q). Store on non-
prrous floors and wash them cegularly with a dilute czleium sulfide solution. Because mercury will form amalgamadons with
t st metals except iren, metal shelves should be painted with a sufficiently thick coating to prevent this from happening.

- ~ Section 8 - Exposure Controls / Personal Protection

€ ineering Controls: Wherever possible, enclose processes to prevent mercury vapor dispersion into work area.

V. idation: Provide general or local exhaust ventilation systems to maintain airbome concenratons below OSHA PELs

(. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source. (103)

A« ~inistratlve Controls: Consider pre-placement and periedic medical exams of exposed workers with emphasis on the skin,

¢ 3, cenmal nervous system, liver, and kidneys.
eMpiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29

CFR [910.134) and, if nccessary, wear a MSHA/NIOSH-approved respirator. For < 0.5 mg/m3, use any chemical cartridge

Genium
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- See NIOSH, RTECS (QOV4550000). for additional toxicity data.
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respirator with cartridges providing protection against mcrcury and equipped with an ESLI (cnd of service life indicater), any
SCBA. or any SAR (supplied-air respirator). For § 1.25 mg/m3, uac. any SAR operated in continuous-flow mode, any PAPR
(powered. air-purifying respirator) with an ESLI. For € 2.5 mg/m?, use any SCBA or SAR with a full facepiece, any SAR with a
tight-fitting facepiece and operated in continuous-flow mode, or any chemical cartridge r*‘—SPWZN-O\' with a full facepiece, chemical
cartridges providing protecnon against mercury. and equipped with an ESLI. For £28 mg/m?, usc any SAR operated in pressure.
dermand or other positive-pressure mode. For emergency or nonroutinc operations (cleaning spills, reactor vessels, or storage
tanks), wear an SCBA with {ull facepiece and operated in pressure-demand ot other positive pressure mode. Waming! Air-
purifying respirators do not protect workers in oxygen-deficienr aimospheres. If respirators arc used, OSHA requires a writlen
respiratory protection program that includes at least: medical ceruficaton, training. fit-testing, periodic environmental
monitoring, mainienance, inspection, cleaning, and convenieat, sanitary scorage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber, nitdle
rubber, fMlucrocarbon rubber, neoprene rubber, polyviny! chlorde, chlorinated polyethylene, or polycarbonate to prevent
prolonged or repeated skin contact. Wear protective cyeglasses or chermnical safety goggles, per OSHA eye- and face-protection
regulations (29 CFR 1910.133). Contact lenses are not eye proteclive devices. Appropriale eye praotection must be worn instead
of, or in conjuncuon with coniact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities avaijable in work area.

Contaminated Equipment: Separate contaminatad work clothes {rom street ctothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipment.

Comments: Ncver eat, drink, or smoke in work areas. Practice good personal hygiene after using this matedal, especially before
caung drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Properties

Physical State: Liquid metal Water Solubility: 0.28 umol/L at 77 *F (25 'C)

Appecarance and Odor: Silvery-white, odorless Other Solubilities: Soluble in beoiling sulfuric acid, nitric acid
Vapor Pressure: 0.0018 mm Hg at 77 'F (25 "C) (reacts); slighdy in lipids, and 2.7 mg/L in pcnune. Insoluble
Formula Weight: 200.59 in alcohol, =cher, cold sulfunic acid, hydrogen bromide, and
Density (H30=1): 13.534 g/em? at 77 "F (25 *C) hydrogen iodide.

Boiling Point: §74.09 'F (356.72 °C) Surface Tension: 484 dyne/cm at 77 °F (25 'C)

Freezing Point: -37.97 "F (-38.87 'C) Critical Temperature: 2664 °F (1462 "C)

Viscosity: 13.5mPat 77 'E (25 °C) Critical Pressure: 1587 aun

Electrical Resistivity: 95.76 pohm a1 €8 °F (20 'C)

Section 10 - Stability and Reactivity

Stability: Merecury does not tarnish at ordinary temnperatures but when neatcd to ncar its boiling poinl, it slowly oxidizes to
mercuric oxide.

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibﬂiu’es: Mercury forms alloys (amalgamates) with most metals excepe iron. It is incompadible with
oxidizers such as bromine, 3-bromopropyne, methylsilane + oxygen, chlorine, chlorine dioxide, nitric acid, or peroxyformic
acid: tetcracarbony! nicksl + oxygen, alkynes + silver perchlorate, cthylene oxide, acetylenic compounds (¢xplosive), ammoaia
(explosive), boron phosphodiiodide, methyl azide, nitromethane, and ground sodium carbide.

Conditions to Avoid: Exposure to high temperatures, metal surfaces oc incompatbles.

Hazardous Decompaosition Products: Thermal oxidatve decompositon of mercury can produce mercuric oxide.

Section 11- Toxicological Information

—l-l4+

I

Toxicity Data:®

Reproductive: Acute [nhaladon EfTects:
Rar, inhalation: 890 ng/m3/24 hr for 16 weeks Woman, inhalaton, TCp: 150 ug/m3/46 days caused anorexia,
prior to mating had an effact on spcrmalogcuc’sis. diarrhea, and wakefulness.

Man, inhalatien, TC[5: 44300 pg/m¥/8 hr caused muscle weakness,

Acute Dermal Toxicity: liver changes, and increased body temperature.

Man, skin, TDry: 129 mg/kg for 5 continuous

hours caused ringing in the ears, headache, and
allergic dermacdiis.

Chronic Effects:
Rar, inhalatdon: | mg/m¥/ 24 hr for 5 continuous weeks causcd
Acute Oral Toxicity: proteinuria.

Man, oral, TDp o: 43 mg/kg caused wemor and
jaundice or other liver changes.
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- Section 12 - Ecological Information

~cotoxicity: Catfish, LCsg = 0.35 mg/1/96 hr; mollusk (Modiolus carvalhoi), LCsq = 0.19 pprv96 hr: tadpole (Rana
‘texadactyla), LCsg = 0.051 ppmv/96 hr. Mercury is ransformed to methy! mercury by bactena in the environment and
ndergacs bjoaccumulation readily. BCF [or freshwatcr fish = 63,000; for saltwater fish = 10,000; and for marine and
. freshwater inventebrates = 100,000.
! nvironmental Degradation; Mercury is expected to volatilize rapidly when depasited on sotl surfaces. Once in the air, it can
1S uansponcd long distances beforc being redeposited on soil or in water. In water, mercury appears to biad to particulates
‘mgvhere it evenwally becomes deposited on the bed sediment, In general, mercuxy entering the environment can be deposited and

.revolaulized several dmes.

- Section 13 - Disposal Considerations

}

6/94

i

| Wisposal: Incmcrauon is nor an appropriate disposal methad. Wastewater may be treated by 2ddition of chlorine (o oxidize the

mercury Lo its ioalc state. The water can then be passed through an absorbent (an activated charcoal concentrate with a sulfur

soating or peanut shell charcoal) to collect the ionic mercury, followed by distillation to tecover the mercury. Sedium

jorohydride, a reducing agent, can be used to precipitate mereury from waste solutions. Bioremediation. using Pseudomonas
utida, has also been suggested. Contact your supplier or a licensed contractor [or detailed recommendations. Follow applicable

Fedcral, state, and local regulations.
Section 14 - Transport Information

- DOT Transportation Data (49 CFR 172.101):
Shipping Name: Mercury Packaping Authorizations Quantity Limitations
@Bhipping Symbals: A. W 1) Exceptions: 173.164 a) Passeager, Aircraft, or Railear: 35 kg
Hazard Class: 8 b) Non-bulk Packaging: 173.164 b) Cargo Afreraft Only: 35 k¢
™D No.: UN2809 ¢) Bulk Packaging: 173.240
Yacking Group: 01 Vessel Stowage Requirements
a) Vessel Stowage: B

8 sbel: Corrosive

Special Provisions (172.102): — b) Other: 40, 97

Section 15 - Regulatory Information

PA Regulstions:

sted as a RCRA Hazardous Waste (40 CFR 261.33): UlS!
i ied as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 307(a), CAA, Sec. 112
CERCLA Reportable Quanuty (RQ), 1 1b (0.454 kg)

ARA 311/312 Codes: 1,2

sted as a SARA Toxie Chemical (40 CFR 372.65)

M RA EHS (Extremely Hazardous Substance) (40 CFR 333): Nor listed
OSHA Regulations:

isted as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)

Section 16 - Other Information .

.

Seferences: 73, 103, 124, 132, 136, 148, 149, 159, 167, 176, 187, 189
:pared By ... ..M Gannon, BA

s trial Hyglene Rev1ew ......... RE Langford, PhD, CIH

“{edical Review ....cccveneiecveeannn. T Thobumn, MD, MPH

.claimer: Judgments as to the sujtability of information herein for the purchaser's purposes are necessarily the purchaser's
r ponSLblhty Although reasonable care has becn taken in the preparation of such information, Genium Publishing Comporation
| tends no warranties, makes no representations, and assumes no responsibilicy as to the accuracy or suitability of such
yrmation tor application 1o the purchaser's intended purpose or for consegquences of its use.
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METHYL CHLORIDE MTC

Common Synonyms Ges Coloriens Od;ﬂ;” or swest 8. FIRE HAZARDS 10. HAIARD ASSESSMENT CODE
Anx:: iad 6.1 Flash Point <J2°F C.C. {See Hazard Ansessment Hanabook)
8.2 Flammable Umits In Alr: 8.1%-17 2% A-B-C-D-E-FG
Floats and bods on waler. Flammable, visdis cloud
formed. et vt * 63 Fre € 9 Agenta: Dry or
carbon doude. Slop Now of gas.
6.4 Fire Extinguishing Agenta Not to be
Avod contact weih iquid and vapor Keep recple away. Used: Nol pertinent
sw-u s lr;i seif-contmned brealiung apparaius. 6.5 Special Hazarda of Combuation 11 HAZARD CLASSIFICATIONS
10D N possdie. . .
St o oeen sourced nd cap ¥e deganmen. Producta: Tonc and irmtaung gases are 1.1 Code of Federal Rsguiations:
Slay upwnd and use waler soray 0 "l:'ocl aown’* vapor. generaied in fires. Flammabis gas
Isciate and remacve dchasged matenal. 6.8 Behavior In Fire: Contaners ma 112 NAS Hazard Rating for Bulk Water
NOUly 1ocai MRIN 1nd SOIUION CONTOL AENCHs. - : Y explode
ouly focal heaiin 3 or " 8.7 ignition Temperature: 1170°F Transporation:
6.8 Electrical M Category At
FLAMMABLE. azard: Not peranent P e
POISONOUS GASES ARE PRODUCED IN FIRE. .9  Burming Rate: 2.2 mm/man. ‘
along vapor trsd may ocour. 6.10 Adistatic Flame Tempersture: Health
Rt abllmopdeir ot e o ;
Fire top 2’.&"..9. # cossble, 611 Stoichiometric Alr 10 Fuet Ratio: Laued or Sowd Irmant 0
jCool exposed contaners and protect men sHectng shutof wih wdter 4.0768 (Est) 2
Lot frg Dum. 6.12 Flama Temperature: Data not avedable
]
1
9
JCALL FOR MEDICAL AiD. 7. CHEMICAL REACTIVITY
YAPOR 1
Nt eiatng 1o or troaL 7.1 :onm Whh ;hl'r. No reacbon 0
# inhated, wil CAUSE NaUSes, YOTYDNg, hesdache, drficul brestng, 72 with
or oss Of CONSCIOUSNESS. RAeacts wth nnc, akwmnum, . A °
Move 1o tresn aw. . 113 NFPA Hazard Clesaificatiol
i1 bruatiing nas s10cod. give artihcial respu sbon. magnesam. and (hes sfiays: reacton 4 Category Clasaification
Il breatning . artficult. gve oxvgen. not voient. eaith K a
LIGUID 7.3 Stabiiity During Transport Stable ealh Hazaid (Bius) ..o 2
e uae Hosibre. 7.4 Neutraizing Agenta for Acide and Fiememabity (Red) .
EXPOSUVO Fiush atfecteg azaay wih clerty of weter Caustics: Not pertinent Rsscimty (Yelow). 0
OC NOT AL3 AFFECTEO AREAS. 7.5 Polymerzation: Not perunem
7.9 Inhibitor of Polymerization:
Not pertnent
7.1 Molar Retio (Resctant to
Producte Dsta not avalable
7.3 Resactivity Group: 18
12, PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical Stete at 15°C and 1 atm:
Not hasmful to aquatc Ide. Gas
Water 12.2  Moleculsr Weight: 50 49
12.3  Boiling Point at 1 atm:
Poliution . —116F = —242°C = 249K
424 -Freemng Pont

—~14).9°F = 37 7°C = 175 5K

1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Crtical Tamperature:
{See R Y 11 Category: Flammabis gas 8.1 Aguatie Toxicity: 290.5°F = 1438'C a $188'X
{s5Ue wamIng-hgh NeMmmabuty. 2.2 Class: 2 None 128 Critical Prassurs:
ar contarmenant 6.2 Watertowl Toxicity: None 969 psia = 859 atm = 5568 MN/m!
Aasinct sccoss 6.3 Bioiogicat Oxygen Demand (8QQ% 1.7 Specific Gravity:
Evacuala ares None 0997 at —24°C (hownd)
6.4 Food Chain Concentretion Potentisl; 124 Liquid Surfaca Tenalom
None 18,2 dynes/cm = 00182 N/m 41 20°C
129 Uquid Water intertscisl Tension: (ast)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 50 dynes/cm = 005 M/m at —24°C
11 Caf ity Clasa: Qe 4.1 Physical State (ss shipped: 12.10 Vapor (Gaa) Specific Gravity: 1 7
fydrocarbon Liquefied gas 1211 Ratio of Specific Heats of Yapor (Gsa):
12 Formuix CH:O 4.2 Cotor: Coloress 1259
13 INMO/UN Designation: 2.0/1063 4.3 Ocor: Fat, yweel non-miating; fant 12,12 Latent Hest ot Yaporization:
14 DOT !0 No 1083 ether-ike 182.3 Blu/B = 1013 cailg =

4241 X 10°% J/xg
12.1]  Meat of Combuation: ~3290 Stu/ b
- —2939 cAl/g m —120.1 X 1C% Jixg

2.5 CAS Regietry No 74-87-3

1214 Maat ot Decomposition: Nol pertinent

5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Sokution: Not pernnent
51  Personsl P q camsier mask: leather of wyl Qioves; goggies or ace 8.1 Grades of Purfty: Techmcal greds; "Amc™ 1218 Meal of Potymerizatiom: Not perunent
shveid. refngerant grace 12.25 Heat of Fusior: Qala N0t avanabis
52 Y g causes nausea, vorTEting, weakness, hesdache, 2.2 Storage Tempersture: Ambeent 12.26  Limiting Yale: Data not avadadle
amobonal dien. hagh cause mental e o L3 inert Atmosphere: NO fequaremaent 12.27 Reid Yapor Pressure: 116.7 pua
remors, Cyanosa, comvuisons. Comact of Rguid with skun may cause frostns. L2 Yeatng Salaty reiet

83 T of A 10 freeh mwr. Call @ doctor and have patent hosprialzed fof
observation of siowly developmng symploma.

5.4 Theeshold LUmit Yae 50 ppm

£S5  Short Term Inhalation Limits: 100 ppm for § men.

5.8 Toxicity by lngestion: NOt perunent ,

L7 Late Toxicity: None

S8 Vapor (Gas) irrmant Characteristics: Vapors me norrmating 10 the syes and troal

59 Uquid or Soild lrritant Ch tes: NO appr hazard. P io the siun
because A svaporsies QuCkly. May cause frosttrie.

510 Odor Threshoid: Oata not avaisbie

$.11 IOLH Value: 10,000 ppm NOTES
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MTC

METHYL CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

- Temperature Pounds per cubic Temperature Bntish thermal unit Temperature o Temperature
(degrees F) foot (degrees F) per pound-F (degrees F) ””:;8::‘3"&32?:”" (degeeeeg F) Centipoise
—20 62.170 —50 .354 o} —30 .332
[ ] —15 61.860 —40 357 A —20 .320
—30 .359 T
—20 362 A
N
- o]
°- T
A
A%
- A
|
L
A
B
- L
E
-
-
- 12.21 12.22 12,23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Tamperature ‘ Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) | pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
-
68.02 .600 —55 4.590 —55 05335 0 77
—50 5.298 —50 .06083 25 182
—45 6.095 —45 06913 50 .187
—40 8.987 —40 07831 75 192
- —35 7.985 —35 .08843 100 .197
—30 9.096 =30 .09957 125 .202
—25 10.330 —25 .11180 150 207
—20 11.700 —20" 12520 175 212
—15 13.210 —15 .13980 200 217
- —10 14.880 —10 .15570 225 221
—~5 18.720 -5 17300 250 .228
[v} 18.730 [} .19170 275 231
5 20.940 5 21200 300 .238
10 23.350 10 .23390 325 240
- 15 25.960 15 25740 350 245
20 28.840 20 .28280 375 249
25 31.950 25 .31000 400 254
30 35.320 30 .33820 425 .258
35 368.960 35 37040 450 2683
.- 40 42.890 40 .40380 475 267
45 47.140 45 .43930 500 272
50 51.700 50 47720 525 2768
55 56.610 55 51740 550 .281
60 61.880 60 .56000 575 .285
- &5 67.520 85 60530 600 .289
]
-



‘mart Number/Trade Name: METHYLENE CHLORIDE

General Information

®em Name: METHYLENE CHLORIDE REAGENT

.fanufacturer’s Name: FISHER SCIENTIFIC, CHEMICAL DIV.

nufacturer’s Street: 1 REAGENT LANE
‘sanufacturer’s P. 0. Box:
Aanufacturer’s City: FAIR LAWN
/" nufacturer’s State: NJ
» nufacturer’s Country: US
JEnufacturer’s Zip Code: 07410

Janufacturer’s Emerg Ph #: 201-796-7100/800-424-9300(CHEMTREC)

¥ nufacturer’s Info Ph #: 201-796-7100
Mstributor/Vendor # 1: JOHN J. MCMULLEN ASSOC.
Distributor/Vendor # 1 Cage: 3P768

D stributor/Vendor # 2:

Dwstributor/Vendor # 2 Cage:
Distributor/Vendor # 3:

Distributor/Vendor # 3 Cage:

O _stributor/Vendor # 4:

D!Etributor/Vendor #
Safety Data Action Code:

S fety Focal Point: D

Rmcord No. For Safety Entry: 001
Tot Safety Entries This Stk#: 002
S’ atus: SE

D€ MSDS Prepared: 27APRS2
Safety Data Review Date: 04MAR93
Suoply Item Manager: KX

M 1JS Preparer’s Name:

P®bparer’/s Company:

Preparer’s St Or P. O. BoX:

P 2parer’s City:

Pmeparer’s State:

Preparer’s Zip Code:

O*her MSDS Number:

M_)S Serial Number: BPZMQ
Specification Number:

Spec Type, Grade, Class: -
H ‘:ard Characteristic Code: T4
umt Of Issue: PG

Unit Of Issue Container Qty: 4 LITERS
T )e Of Container: UNKNOWN

N g Unit Weight: 11.5 POUNDS
NRC/State License Number: N/R
Ne+ Explosive Weight: N/R

N. . Propellant Weight-Ammo: N/R
~Mst Guard Ammunition Code: N/R

(804-873-6500)



Ingredients/Identity Information

-
roprietary: NO
gredient: METHYLENE CHLORIDE (SARA III)
m-dredient Sequence Number: 01
ercent: 100
gredient Action Code:
gredient Focal Point: D
®™O0SH (RTECS) Number: PA8050000
*S Number: 75-09-2
HA PEL: 500 PPM/C,1000; 2Z2
mGIH TLV: 50 PPM, A2; 9293
Jther Recommended Limit: NONE RECOMMENDED

- Physical/Chemical Characteristics

A pearance And Odor: CLEAR, COLORLESS LIQUID. MILD, CHLOROFORM-LIKE ODOR.
: iling Point: 104F, 40C

'Mlting Point: ~139F FZ PT

7apor Pressure (MM Hg/70 F): 400 @ 75F

v por Density (Air=1): 2.9

wmecific Gravity: 1.32

Decomposition Temperature: UNKNOWN

F aporation Rate And Ref: 27.5 (BUTYL ACETATE = 1)

S lubility In Water: 1.6%
P8rcent Volatiles By Volume: 100
Viscosity: 0.44 CPS @68F

E ¢ N/K

wdicactivity: N/R

Form (Radioactive Matl): N/R

¥ gnetism (Milligauss): N/R
Ggrrosion Rate (IPY): UNKNOWN
Autoignition Temperature: 1033F

Fire and Explosion Hazard Data

]

Flash Point: NONE

F ash Point Method: N/R
legwer Explosive Limit: 13
Upper Explosive Limit: 23
E tinguishing Media: SMALL FIRES: DRY CHEMICAL, CARBON DIOXIDE. LARGE
F_RES: WATER SPRAY, FOG, OR REGULAR FOAM.

S!Ecial Fire Fighting Proc: WEAR FIRE FIGHTING PROTECTIVE EQUIPMENT AND A
F'LL FACED SELF CONTAINED BREATHING APPARATUS. COOL FIRE EXPOSED CONTAINERS
W I'H WATER SPRAY.

Umasual Fire And Expl Hazrds: COMBUSTION OR HEAT OF FIRE MAY PRODUCE
HAZARDOUS DECOMPOSITION PRODUCTS AND VAPORS. KEEP UPWIND. FIGHT FIRE FROM A

D S5STANCE.

] . s
Reactivity Data

S 1bility: YES
c®hd To Avoid (Stability): HIGH HEAT, OPEN FLAMES.
Mr*erials To Avoid: ALKALIES, OXIDIZING MATERIALS, WATER, ALUMINUM, ALKALI

M. "ALS, SODIUM, POTASSIUM AND MAGNESIUM.
Hewardous Decomp Products: WHEN INVOLVED IN FIRE, METHYLENE CHLORIDE EMITS



“TGHLY TOXIC AND IRRITATING HYDROGEN CHLORIDE AND PHOSGENE FUMES.

zardous Poly Occur: NO
mnditions To Avoid (Poly): NOT APPLICABLE

Health Hazard Data

- :
.D50-LC50 Mixture: LD50 ORAL RAT = 1600 MG/KG
X ute Of Entry - Inhalation: YES

ute Of Entry - Skin: YES

®mute Of Entry - Ingestion: NO
iealth Haz Acute And Chronic: ACUTE: EYE, SKIN AND RESPIRATORY TRACT

. RITATION, POSSIBLE CORNEAL INJURY, NARCOSIS, CENTRAL NERVOUS SYSTEM
w FECTS, UNCONSCIOQUSNESS, KIDNEY AND LUNG DAMAGE, EVEN DEATH. CHRONIC:
JERMATITIS, DELAYED LIVER, KIDNEY AND CENTRAIL NERVOUS SYSTEM DAMAGE,
» GRAVATION OF ARTERY DISEASE.
rcinogenicity - NTP: YES
rcinogenicity - IARC: YES
C-rcinogenicity - OSHA: NO
! planation Carcinogenicity: SUSPECTED CARCINOGEN BY NTP AND IARC.
Mmgns/Symptoms Of Overexp: EYE PAIN, SKIN DRYNESS, HEADACHE, DIZZINESS,
DROWSINESS, NAUSEA, TINGLING OR NUMBNESS OF THE EXTREMITIES, SENSES OF
I LLNESS IN THE HEAD, SENSE OF WARMTH, STUPOR OR DULLNESS, LETHARGY AND
UNKENESS. VERY HIGH CONCENTRATIONS MAY LEAD TO UNCONSCIOUSNESS OR EVEN
DEATH IN CONFINED OR POORLY VENTILATED AREAS.
M 1 Cond Aggravated By Exp: PERSONS WITH SKIN, LIVER, KIDNEY, ANGINA,
E ART DISEASE, LUNG DISEASE, CORONARY ARTERY DISEASE, ANEMIA OR THOSE WHO
MRE HEAVY DRINKERS OR SMOKERS SHOULD NOT BE EXPOSED TO THIS PRODUCT.
E~2rgency/First Aid Proc: INHALATION: REMOVE TO FRESH AIR. IF NOT
E EATHING, GIVE CPR. IF BREATHING IS DIFFICULT, GIVE OXYGEN. CALL A
Ty /SICIAN. EYE: FLUSH IMMEDIATELY WITH LARGE AMOUNTS OF WATER FOR 15
MINUTES. GET MEDICAL ATTENTION. SKIN: REMOVE CONTAMINATED CLOTHING. WASH
W TH SOAP AND WATER PROMPTLY. INGESTION: DO NOT INDUCE VOMITING. GIVE MILK
C._ WATER TO DRINK ONLY IF CONSCIOUS. GET IMMEDIATE MEDICAL ATTENTION.

Precautions for Safe Handling and Use

Sweps If Matl Released/Spill: WEAR RESPIRATOR WITH ORGANIC VAPOR CARTRIDGE
OR SCBA AS APPROPIATE. ELIMINATE IGNITION SOURCES. ABSORB IN INERT MATERIAL
A D) PLACE IN APPROPIATE DISPOSAL CONTAINER AND COVER. FLUSH AREA WITH LARGE

AgdUNTS OF WATER.

Neutralizing Agent: NONE.
W ste Disposal Method: CONTAMINATED SAWDUST, VERMICULITE OR POROUS SURFACE

M 3T BE DISPOSED OF IN A PERMITTED HAZARDOUS WASTE MANAGEMENT FACILITY.
RWMCOVERED LIQUIDS MAY BE REPROCESSED OR INCINERATED OR MUST BE TREATED IN A
P™RMITTED HAZARDOUS WASTE MANAGEMENT FACILITY.

P :cautions-Handling/Storing: STORE IN A COOL, DRY, WELL-VENTILATED

L ATION, AWAY FROM ANY AREA WHERE THE FIRE HAZARD MAY BE ACUTE. KEEP
CONTAINERS CLOSED WHEN NOT IN USE.

O 1er Precautions: METHYLENE CHLORIDE VAPORS ARE HEAVIER THAN AIR AND WILL
C. .LECT IN LOW AREAS. THIS MATERIAL OR ITS VAPORS WHEN IN CONTACT WITH
FﬂiMES, HOT GLOWING SURFACES OR ELECTRIC ARCS CAN DECOMPOSE TO FORM

H DROGEN CHLORIDE GAS AND TRACES OF PHOSGENE.

- Control Measures

Re¢ spiratory Protection: WEAR SCBA OR SUPPLIED AIR RESPIRATOR IF USE
CuuDITIONS GENERATE VAPORS OR MISTS. CANNISTER RESPIRATORS MAY BE



“NEFFECTIVE DUE TO POOR WARNING PROPERTIES OF METHYLENE CHLORIDE.
‘entilation: LOCAL EXHAUST RECOMMENDED TO CONTROL VAPORS BELOW 50% OF TLV.
BmLrotective Gloves: VITON GLOVES RECOMMENDED.
Eye Protection: CHEMICAL SAFETY GOGGLES & FACE SHIELD.
ther Protective Equipment: APRON AND WORK CLOTHING TO MINIMIZE EXPOSURE.
m-YE WASH STATION & SAFETY SHOWER RECOMMENDED.
Work Hygienic Practices: WASH THOROUGHLY AFTER USE AND BEFORE EATING,
MOKING OR USING TOILET FACILITIES. DO NOT BREATH VAPORS OR MIST.
uppl. Safety & Health Data: TARGET ORGANS ARE SKIN, CNS, CVS, AND EYES.
®,0TE TO PHYSICIAN: IF INGESTED, DANGER OF CHEMICAL PNEUMONIA MUST BE
“wETHGED AGAINST TOXICITY WHEN CONSIDERING EMTYING STOMACH. IF LAVAGE IS
ERFORMED, ENDOTRACHEAL AND/OR ESOPHAGOSCOPIC CONTROL IS SUGGESTED. DO NOT
m-IVE EPINEPHRINE OR SIMILAR DRUGS IF AT ALL POSSIBLE.



TRICHLOROETHANE

TCE

Conwnon Synonyms Watery hquid Coloriess Sweel odor
1,1,1-Trichiorosthane
Asrothane
Chiorothens Sinks In water. rtatng vepor s produced,

Suva-cwdmu-bh Kupp-eohuty

6 FIRE HAZARDS

Fiaah Point Data not svadable
Flarnmable Limits In Alr; 7%-18%

I

44 Pie Extinguishing Agents Not to be

44 Behavior in Are Nol pertinent

47 lgnition Tempersture: 33T°F

48  BDectrical Hazard Not pertinent

49  Burning Rat: (est) 2.9 mm/min.

410 Adabetic Fame Tomperastre
Oeta not evallable

411 Stoichiometrio Alr to Fust Rato:
Data not evallable

412 Fiame Tempersture: Data not svadadie

18.  HAZARD ASSESSMENT CODE

72 Resctivity with Common Matertale
13 Stabiny During Tranaport Stable
7.4 Neutrsitzing Agents for Acide and

15 Potymertzation: Not pertinent
7.8 inhidhor of Polymertzation:

1.7 Moier Astio (Reactent to

145 Resctivity Qroux: 36

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
ORM-A
112 MAS Haxard Rating for Bulk Water

Isclate snd (emove Fachargod matenal.
Mooty local health and poik/pon cONUD! 5GeNCIes
Combustidile,
POISONOUS GASES ARE PROODUCED IN FIRE.
‘Mear SCQOWE and Jetl COMMNSa SYTANCY MOA IR
- Extrgursh 'with ory chemscal, caben cioxxe, of loam
Fire
CALL “CRA MECICAL AID
YAPOR
irritating o noss snd twoet
M inhaled, J‘;.— dizziness or SMOU dreathing,
\icva 10 iromh wr
o 2 Meq Sag JdCoced, e artical
- )lvun\‘ 1 Jﬁ'au‘ #0 XN,
Exposure
Effect of low concentrstions on aquatic e & unknown.
w.t.r May be dangerous ¥ R srters water rtakes.
Pollution .
L RESPONSE TO DISCHARGE 1 LABEL
(See Han } 21 Category: Nons
Should be removed 22 Class Not pertinem

Chemcal ang phsical treatment

L CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

2t Co Class: 41 Physiosl Sarte (88 shipped)x Liuad
Mydrocarton 42 Color: Coloriess
32 Formuim CQHeCOlr 43 Odor: Chiorpionm-ike; peesten

13 MO/UN Designatior: Not lsted
34 DOT 10 Ma: 2801
28 CAS Rogihatry Ne. 71-85-8

L. WATER POLLUTION

&1 Aguetic Toxicity:
75150 ppm/*/pinfah/TL,/ salt water
“Tima penod not specified.
Wetertowt Toxicity: Data not avadabie
Bioiogical Orygen Demand (BO0X
Data not avadable
44 Food Chein Concentration Potertiak
None

Le

S. NEALTH HAZARDS

[ §] MMIWMwwﬂwmwm
Qor opr ot poOlyvinyt-sicohok-type gioves: chemical safety QOGS
wuu-rutmuqm(uuummmmmm
muwmuuwuww
[CI INHALATION: oy range from Ioss Of equilbrium end
bblld Ngh can be fatal dus 0 simpie
with loas of INGESTION: procuces eflects simder ©
infaintion and mey cause 30me fesdng of neussa. EYES: alightly Iriatng and lacirymatary.
SKIN: defafing action Mey Cause dermatiie.
ot Get medical for of oye
aponsrss. Do NOT or .
INHALATION: remove vicim 10 fresh air, ¥ necessary, apply ardiciel resprution and/or
ecrinister cxypen. INGESTION: have victm drink water and induce vomaing. EYES: fush
horoughly with water. SKIN: remove contaminated ciothing and wash &posed ares thoroughly
with 008 and warm waier.
Throsheld Lmit Valuee 350 ppm
hert Torm inheintion Limits: 1,000 ppm ko 80 min. I8 man
TexieRy by ingestion: Grade 1; LDss = § 10 18 g/kg (rat. mouse, rabbit, guinea pig)
Lot Texioity: Dsin not avedlable
Yaper (Ges) irritart Charasteriotion: Yapors cause & sight smariing of the syes Of reapiratory
system § present in Nigh concantrstions. The eflect is lemporery.
Uspiid or Solit irRart Charsetaristics: Minimum hazard ¥ spified on cothing end allowed ©
remain, may cause smarting snd reddening of the sin.
419 Oder Thresheht 100 ppm
411 DL Velux 1,000 pom

4

gLLee

and ey other serous Gver-

9. SHIPPING INFORMATION

8.1 Qrades of Purtty: Urenhsbried: mivbried:
ndustrial inhirted; wivte room; coid

92 Storsge Tempersture: Ambsent
9.2 inert Atmosphere: No recqurement
8.4 Verrting: Pressure-vacuum

120 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicsl State st 18°C and 1 atm
Liqua
122 Molecular Weight 133.41
123 Boiling Point st 1 atmx
185'F @ 74°C = 347°K
124 Freezng Pont
<—I8'F » <—=30°C = 234K
128 Critical Temperature: Not pertnent
126 Criticat Pressure: Not perunent
127 Specific Qravity:
1.31 a1 20°C (Bou)
128  Uquid Surfece Tension:
25.4 dynes/cm = 0.0254 N/m at 20°C
129 Uquid Water intertacial Tenelon: (est)
45 gyree/cm m 0.045 N/m at 20°C
1210 Vapor (Ges) Specific Gravity: 4.8
1211 Ratio of Specific Heats of Vapor (Qas)k
1104
1212 Latert Heat of Vaporizadon:
100 Btu/Id = 58 cal/g =
2.4 X 109 U/ng
1213 Heat of Combustion: (sst) 4700 S/
= 2600 cal/g = 110 X 10% J/xq
1214 Hest of Decompositior: Nol peranent
1218 Heat of Soltior: Nol pertinent
1218 Hest of Polymerizatiore Not Dertinent
1228 Mest of Pusior: Data not avasabie
12.2¢ Umiting Yaiue: Cata not avadadle
1227 Reid Vapor Pressurs: 4.0 pea

NOTES

JUNE 1985




TTCE

TRICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12,18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

- Temperature Pounds per cubic Temperature British thermal unit Temperature un?tqg::z g‘;"ngzr_ Temperature Centipoi
(degrees F) foot (degrees F) per pound-F (degrees F) square 1o0t-F (degrees F) entipoise
0 85.419 55 .240 N 15 1.363
- 10 84.870 60 242 0 20 1.295
20 84.309 65 244 T 25 1.231
30 83.759 70 .246 30 1.172
40 83.200 75 248 P 3s 1117
50 82.650 80 .250 E 40 1.065
- 60 82.089 85 252 R 45 1.017
7Q 81.540 90 254 T 50 972
80 80.981 95 .256 | 55 929
90 80.429 100 258 N 60 .889
100 79.870 105 .260 E &5 852
- 110 79.320 110 262 N 70 817
120 78.759 115 264 T 75 784
130 78.209 120 .266 80 753
140 77.650 125 .268 85 723
150 77.099 130 .270
L T 76.540 135 272
140 274
-
]
- 12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
-
68.02 .070 70 2.099 70 .04925 0 146
75 2.364 75 .05495 25 .150
80 2.657 80 06119 50 .155
85 2.980 85 06799 75 .159
- 90 2.335 90 07540 100 163
95 3.725 95 08346 125 167
100 4.152 100 .09220 150 A7
105 4619 105 10170 175 175
) 110 5.130 110 11190 200 179
- 115 5.6868 115 .12300 225 183
120 6.292 120 .13490 250 .186
125 6.950 125 14770 275 180
130 7.663 130 .16150 300 193
135 8.437 135 .17630 325 196
- 140 9.273 140 19220 350 199
145 10.180 145 .20920 375 .202
150 11.150 150 .22730 400 .205
155 12.200 155 .24670 425 .208
- 160 13.330 160 .26730 450 .210
165 14,540 165 .28930 475 213
170 15.840 170 31270 500 215
175 17.240 175 .33760 525 217
180 18.730 180 .36390 550 219
- 185 20.330 185 39180 575 222
180 22.030 190 42140 800 223
-
-




General Information

Mem Name: TRICHLOROETHANE, TECHNICAL

“Yanufacturer’s -Name: GREAT WESTERN CHEMICAL CO

! nufacturer’s Street: 3595 E WAWONA AVE
mnufacturer’s P. 0. Box:

Manufacturer’s City: FRESNO

! nufacturer’s State: CA

*_nufacturer’s Country: US
Mnufacturer’s Zip Code: 93725
¥»-nufacturer’s Emerg Ph #: 209-485-4150
!} nufacturer’s Info Ph #: 209-485-4150

mstributor/Vendor # 1: GREAT WESTERN CHEMICAL CO (209-466-0721)

Distributor/Vendor # 1 Cage: 5U271

[ stributor/Vendor # 2: )
stributor/Vendor # 2 Cage:

Distributor/Vendor # 3:

[ "stributor/Vendor # 3 Cage:

[ stributor/Vendor # 4:

M¥stributor/Vendor # 4 Cage:

S-~fety Data Action Code: A

¢ fety Focal Point: D

'mcord No. For Safety Entry: 001
Tot Safety Entries This Stk#: 011
¢ atus: SE

wte MSDS Prepared: 02DECS0
Safety Data Review Date: 30JUN93
S pply Item Manager: CX

¥ DS Preparer’s Nanme:

Mleparer’s Company:

Preparer’s St Or P. O. Box:

I eparer’s City:

Igeparer’s State:

Preparer’s Zip Code:

¢ her MSDS Number:

b DS Serial Number: BQXSX
§Eecification Number: MIL-T-81533
¢-ec Type, Grade, Class: N/R ~

E zard Characteristic Code: N1
Umit Of Issue: CN

Unit Of Issue Container Qty: 5 GAL
1 pe Of Container: CAN

Nt Unit Weight: 55.0 LBS
NRC/State License Number: N/R

N t Explosive Weight: N/R

M t Propellant Weight-Ammo: N/R
(Wast Guard Ammunition Code: N/R



Ingredients/Identity Information

roprietary: NO

igredient: METHYL CHLOROFORM (1,1, 1-TRICHLOROEHANE) (SARA III)

m-gredient Sequence Number: 01
2ercent: 95 MIN
" 1gredient Action Code: A
igredient Focal Point: D
WIOSH (RTECS) Number: KJ2975000
~3S Number: 71-55-6
'HA PEL: 350 PPM/450 STEL
W GIH TLV: 350 PPM/450STEL;9293
Other Recommended Limit: NONE RECOMMENDED
m OPrietary: NO
Ingredient: SEC-BUTYL ALCOHOL (SARA III)
T1gredient Sequence Number: 02
:rcent: 1-2
®hgredient Action Code: A
Ingredient Focal Point: D
‘OSH (RTECS) Number: E01750000
.S Number: 78-92-2
OSHA PEL: 100 PPM
) 'GIH TLV: 100 PPM; 9293
'-her Recommended Limit: NONE RECOMMENDED

P-oprietary: NO

gredient: 1,3-DIOXOLANE
Mgredient Sequence Number: 03
Percent: 2

gredient Action Code: A
m gredient Focal Point: D
NIOSH (RTECS) Number: JH6760000
S8 Number: 646-06-0
¢ HA PEL: NOT ESTABLISHED
MGIH TLV: NOT ESTABLISHED

Other Recommended Limit: NONE RECOMMENDED

- Physical/Chemical Characteristics

!} pearance And Odor: CLEAR, COLORLESS LIQUID WITH A MILD,

4
. LVENT ODOR.
g%iling Point: 165F,74C
¥-lting Point: <0F,<-18C
' por Pressure (MM Hg/70 F): N/K
Wpor Density (Air=1l): N/K
Specific Gravity: 1.32 .
[ composition Temperature: N/R
Imaporation Rate And Ref: N/K
Solubility In Water: NEGLIGIBLE
P rcent Volatiles By Volume: 100
\ scosity: N/K

: N/R
Radicactivity: N/R
1 rm (Radioactive Matl): N/R
Mmegnetism (Milligauss): N/R

SWEETISH,



-
Carrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazard Data

P ——

T

i .ash Point: DOES NOT FLASH

rlash Point Method: N/K

] wer Explosive Limit: 7.5

t )per Explosive Limit: 15.0

Wxtinguishing Media: FOAM, CARBON DIOXDE, AND DRY CHEMICAL. A WATER "FOG"
R SPRAY SHOULD BE USED TO COOL CONTAINERS ONLY.

¢ recial Fire Fighting Proc: WHEN FIRE FIGHTING, WEAR FULL PROTECTIVE
‘'wgUIPMENT, INCLUDING SELF-CONTAINED BREATHING APPARATUS.

Jnusual Fire And Expl Hazrds: MAY PRODUCE HAZARDOUS FUMES OR HAZARDOUS
[ \COMPOSITION PRODUCTS. VAPORS FROM THIS PRODUCT MAY CONCENTRATE IN

;‘NFINED SPACES & FORM AN EXPLOSIVE MIXTURE.

Reactivity Data

Smability: YES

Cond To Avoid (Stability): HOT STORAGE.

M terials To Avoid: OXIDIZERS, REACTIVE METALS AND CAUSTICS.

E_zardous Decomp Products: WHEN HEATED TO DECOMPOSITION, IT EMITS HIGHLY
fBXIC CHLORIDE FUMES WITH A SMALL AMOUNT OF PHOSGENE & TOXIC CARBON OXIDES
F zardous Poly Occur: NO

¢ nditions To Avoid (Poly): NONE.
-

Health Hazard Data

LgS0-1C50 Mixture: TLV: 350 PPM

Route Of Entry - Inhalation: YES

F ute Of Entry - Skin: YES

E ute Of Entry - Ingestion: YES

H®alth Haz Acute And Chronic: HARMFUL IF SWALLOWED OR INHALED.

¢ rcinogenicity - NTP: NO

C rcinogenicity - IARC: NO

Cmrcinogenicity - OSHA: NO

Fxplanation Carcinogenicity: NOT LISTED AS A CARCINOGEN BY NTP, IARC OR
C HA

Sedns/Symptoms Of Overexp: CAUSES EYE AND SKIN IRRITATION.

Med Cond Aggravated By Exp: INCREASED SENSITIVITY TO ADRENALINE MAY RBE

C USED BY OVER EXPOSURE.

E srgency/First Aid Proc: INHALATION: REMOVE TO FRESH AIR. IF NOT
BMEATHING, GIVE CPR. IF BREATHING IS DIFFICULT, GIVE OXYGEN. CALL A
PYYSICIAN. EYE: FLUSH IMMEDIATELY WITH LARGE AMQUNTS OF WATER FOR 15

M NUTES. GET MEDICAL ATTENTION. SKIN: REMOVE CONTAMINATED CLOTHING. WASH
Wea{H SOAP AND WATER PROMPTLY. INGESTION: DC NOT INDUCE VOMITING. GIVE MILK

OR USP MINERAL OIL. GET IMMEDIATE MEDICAL ATTENTION.

Precautions for Safe Handling and Use

A ) DRY MATERIAL TO CONTAIN) WEARING RECOMMENDED PROTECTIVE EQUIPMENT,
RMMOVE BULK OF LIQUID. ADD DRY MATERIAL TO ABSORB REMAINING LIQUID; PICK UP
AND CONTAINERIZE FOR RECOVERY OR DISPOSAL.

N 1tralizing Agent: NONE
Hapte Disposal Method: THIS PRODUCT, IF DISPOSED AS SHIPPED, IS NOT A



YAZARDOUS WASTE AS SPECIFIED IN 40 CFR 261. CONSULT STATE OR LOCAL
FFICIALS FOR PROPER DISPOSAI METHOD.
m-recautions-Handling/Storing: STORE IN A COOL, DRY, WELL-VENTILATED AREA.
PREVENT WATER OR MOIS AIR FROM ENTERING STORAGE CONTAINERS. KEEP CONTAINERS
[LOSED WHEN NOT IN USE.
ther Precautions: WHEN EMPTY, THOROUGHLY RINSE CONTAINER WITH WATER
.EEFORE DISPOSAL, RETURN TO MANUFACTURER, OR ANY OTHER INDUSTRIAL USE. EMPTY
"ONTAINERS MAY BE HAZARDOUS. THEY MAY CONATIN VAPORS WHICH COULD BE
SNITED. DO NOT CUT, PUNCTURE OR WELD CONTAINR
-: v
Control Measures

mespiratory Protection: IF A NIOSH-PEL IS EXCEEDED, A NIOSH-APPROVED
RESPIRATOR WITH.AN ORGANIC VAPOR CARTRIDGE OR SUPPLIED AIR IS REQUIRED.
entilation: LOCAL EXHAUST PREFERABLE.
rotective Gloves: RUBBER OR SYNTHETIC RUBBER.
®ve Protection: USE CHEMICAL SAFETY GOGGLES.
~ther Protective Equipment: RUBBER APRON , RUBBER BOOTS, EYE WASH, SAFETY
HOWER.
work Hygienic Practices: WASH THOROUGHLY AFTER USE AND BEFORE EATING,
SMOKING OR USING TOILET FACILITIES. DO NOT BREATH VAPORS OR MIST.
uppl. Safety & Health Data: FOR INDUSTRIAL USE ONLY. KEEP OUT OF REACH OF
AILDREN. PROTECT EYES, SKIN AND CLOTHING FRPN CONTACT WITH PRODUCT. USE
WITH ADEQUATE VENTILATION.



TOLUENE

TOL

Common Synonyms Walary uad Coloriess Plassant odor
Yool
Mehyibenzens
Metr ot Fioats on waler. Flammabie, rrtatng vapor 18 produced.
FLAMMABLE.

Flashback siong vapor Ual may occur,
Yapor May sxpiode if grated »n an snciosed wes.

& FIRE HAZARDS

Flash Point 40'F C.C.; 55'F O.C.
Flammabie Umits in Al 1.27%-7%

tee

foam lor large fres.
$.4  Fire Extinguishing Agents Not o be
Used: Waler may be metlectve
435 Specisl Hatards of Combustion
Producta: Not pertnent

68  Behavier In Fire: Vapor is heavier than ar
and may ravel a conmderabie cstance 0

€ source of igretion and flash hack
4.7  ignition Tempersture: 907°F
68 Electrical Hatare Clase |. Growp O
&8  Buring Aate: 5.7 mm/min
4.10  Adiabatic Flame Temperaturs:
Ouata not aveiable

{Contrued)

Fire Extinguishing Agents: Cartbon dicoade
of dry chemecal for small fres, ordinary

10 HAZARD ASSESSMENT CODE

VAPOR

Iatng o eyes, noas and throet.

it inhaied, wil cause nausas, vomitng, hesdache, Arness,
ditficult breatwng, o ioss ol CONSCIOUSNSS.

uauio
lmatng 1o sk and syes.

7. CHEMICAL REACTIVITY

7.1 Resctivity With Water: No resction

7.2 Reactivity with Common Materisie: No
reacton

7.3 Stabiiity During Traneport Stabie

7.4 Neutrsitzing Agents for Acide and
Caustice: Not pertnent

7.5 Polymertzation: Not pertnent

7.8 inhibitor of Polymertzstion:
Not pertnent

7.7 Molar Ratio (Resctant to
Productx Dats not avasable

7.8  Reectivity Group: 32

11, HAZARD CLASSIFICATIONS
1.1 Code of Federsl Reguiationa;

Exposure It Swailowsed, wil CaUSS Nausea. vomvbng or loss of consousneas.
Oangerous to squatc ife n hgh concentrabone.
Water Fouling to shorehna.
May be dangerous # it enters waler inlakes.
Pollution
1. RESPONSE TO DISCHARGE 2 LABEL
(See Resp M, 4 21 Category: Flammabie kquad
Issue warmeng-ragh flamamatuity 22 Class:d
Evacuate area
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CQ Compatibiltty Class: Aromatc 4.1 Physical State (as shipped) Liguid
Hydrocarbon 4.2 Color: Coloriess
32 Formula: CoHeCHs 4.3 Odor: Pungent aromatic, benzene-like;
3.3 1MO/UN Designation: 3.2/1204 distinct. pleasant
34 DOT D Nos 1294
L5 CAS Regumtry No. 108-88-3

8. WATER POLLUTION

&1 Aquatic Toxicity:
1180 mg/1/98 he/sunfel/ T, /fresh
waler
Wetarfowl Toxicity: Data not avadsbie
Bioiogicat Oxygen Demand (BOOX
0%, 5 days; 8% (theor), § deys
&4 Food Chain Concentration Potentiak
Nore

gL

(%]

[ 2]
58
as

(3]

a.10
[ S]]

S. HEALTH HAZARDS

Porsonal Al mask: Qoggies of (ace shisid; plastic gloves.

L Vapors entate eyes and Upper reepralony Yact Cause dtIzIness,
v y arest Liqued iTitates eyes and causes dryng of skin. if
munmmmmwmwmmn
ingested causes vomitng, grony. diarThea, depressed respiration.

Trestment of Exposurs: INHALATION: remove 10 fresh air. give ertificiel respiration and axygen #
nesced; call a dockr. INGESTION: do NOT induca vomiting; call & dockr. EYES: fush with
water for a1 least 15 mn. SKIN: wipe off, wash with s0ap and water.

Threshoid Umit Value: 100 ppm

short Term inhaletion Limitx: 800 pom for 30 min ,

ToxicHy by Ingestiorc Grade 2; LDse =~ 0.5 10 5 g/kg

Late Toxicity: Kidney and iver damege may foliow mgeston.

Yapor (Gas) kritant Charscteretics Vapors causs & siight smarting of the syes or respwatory
systom ff present in rugh The eftect »

u«nummmammnunmdomwuwn
reman, May Caute amartng and reddening ol the siun.

Odor Threshoid: 0.17 ppm

10LH Yaiue: 2,000 ppm

9. SHIPPING INFORMATION

9.1 Gredes of Purity: Ressarch, reagent,
nitration-afl 99.8 + %; industnal
comans 04 + %, with 5% xylens and
wmall amounts of benzens and
nonaromatic hydrocarbone; 90/ 120
jess pure than ndustrial.

$.2 Storsge Tempersture: Ambient

93 inert Atmosghers: No requrement

5.4 Venting: Open (flame arrester) or
pressure-vacuum

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 strx:

Uiqud
122  Moleculsr Weight §2.14
123 Boifing Point st 1 st
231.1°F = 110.8°C = 383.8°K
124  Freezing Point
—139F @ —050°C = 178.2°K
125 Criteal Tempersture:
S08.4'F m 318.8°C = 591.8°K
1.8 Critical Pressurs:
506.1 paa = 40.55 attn = 4108
MN/m?
1.7 Specific Gravity:
0.887 st 20°C (cpad)
128 Liquid Swrface Tension:

29.0 dynes/cm = 0.0200 N/m st 20°C

129  Liquid Water irtertacial Tension:

36.1 dynes/cm = 0.0381 N/m st 25°C

1210 Vapor (Gas) Specific Qravity:
Not pertnent

1211 Ratio of Specific Hewis of Yapor (Gas)

1.089

1212 Latent Hest of Yaporization:
155 Bt/ = 88.1 cal/g =
3.81 X 10% J/ng

12,13 Heat of Combustion: —17,430 Buw/b
- —9888 cal/g = —405.5 X 10° J/kg

1226 Heet of Fusion 17.17 cai/g
1226 Umiting Yaise: Data not avatable
1227 Reid Yapor Pressure: 1.1 pma

& FIRE NHAZARDS (Continued)
£11  Stolchiometric Al 1o Fusl Ratie: Data not avaiable

8612 Flame Tompersture: Data not avasable

JUNE

1385



TOL TOLUENE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. " . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature o . Temperature .
(degrees F) foot (degrees F) per pound-F (degrees F) “"2‘1’32?@9&,22“' (dogreas Fy Centipoise
—30 57.180 o} 396 o} 1.026 0 1.024
—20 56.870 S 397 10 1,015 5 978
—10 56.550 10 .399 20 1.005 10 935
s} 56.240 15 400 30 994 15 894
10 5§5.930 20 402 40 .983 20 .857
20 55.620 25 403 50 972 25 821
30 5§5.310 30 404 60 .962 30 .788
40 54.990 35 .406 70 951 35 757
50 54.680 40 407 80 940 40 727
60 54.370 45 409 90 929 45 700
70 54.060 50 410 100 919 50 673
80 §3.750 55 411 110 .908 55 649
90 53.430 60 413 120 .897 60 825
100 53.120 65 414 130 886 65 603
110 52.810 70 415 140 876 70 582
120 52.500 75 417 150 865 75 562
80 418 160 .854 80 544
85 .420 170 843 85 526
90 421 180 .833 90 .509
95 422 190 .822 95 493
100 424 200 811 100 477
105 425 210 .800
110 427
115 428
120 429
125 431
L
12.21 12.22 12,23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature T Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature T British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .050 [} .038 [} .00070 0 .228
10 .057 10 00103 25 241
20 084 20 .00150 50 255
30 121 30 00212 75 .268
40 172 40 .00296 100 .281
50 241 50 .00405 125 294
60 .331 60 00547 150 .306
70 449 70 .00727 175 319
80 .600 80 00954 200 331
90 792 90 01237 225 .343
100 1.033 100 .01584 250 355
110 1.332 110 .02007 275 .367
120 1.700 120 .02518 300 378
130 2.148 130 03127 325 .389
140 2.690 140 .03850 350 . 400
150 3.338 150 04700 375 AN
160 4.109 160 05691 400 422
170 5.018 170 .06840 425 .432
180 6.083 180 08162 450 .443
190 7.323 190 .09675 475 453
200 “ 8.758 200 .11400 500 .462
210 10.410 210 .13340 525 472
550 .482
575 491
600 .500
L L




TRICHLOROETHYLENE

TCL

S

Watery qusd Coloriess Sweet odor 6. FIRE HAZARDS

6.1  Flash Pointt 90°F C.C.; practically
nonflammabie

Flammabie Limits in Alr: 8.0%-10.5%

Fire Extinguishing Agents Water fog

Firs Extinguishing Agents Mot to be

Sinks in waler. Lriating vapor I8 produced.

gL

Used: Not pertinent
44 Specisl Hazards of Combustion
Productss Toxic and rmiatng gases we

6.8 Behavior in Fire: Not pertinent
&7 gniton Tempersturs: 770°F

64  Electrical Hazard: Not perinent

POISONOUS GASES ARE PRODUCED IN FIRE. §0  Buming Rata: Not sertinent

Ve QM. FTT MY DA MBETVAS LODEMTUL 610 Adisbatic Flame Temperature:

caroor dioxioe Of roam Osta not svadable

Flre .11 Stoichiomstric Alr to Fust Ratio:
Outa not svailable

612 Flame Tempersture: Dula not aveilabie

10. HAZARD ASSESSMENT CODE
(See Hazard Assesament Handbook)
A-X-Y

——_t . 20 ol

ko TC L2 7. CHEMICAL REACTIVITY

YAPOR 7.1 Reactivity WA Water: No rsaction

[ , noss and throat,

mb CAUBS NauBea, vOMYtng, Aficul bresthing, 72 Resctvity with Common Materisie: No
of 088 Of CONSCICURNEES. reaction

7.3 Stabiity During Traneport: Stabie
7.4 Neutrsitting Agents for Acids and

74 Polymertzation: Nol pertnent

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federsi Reguiationa:
ORM.A
11.2 MAS Hazard Rating for Buik Water
Transportation:
Category Rating
For
Heath
Yepor imant.....
Lirad or Soid Imtant

Calegory Claasification
Heatth Hazard (Blue).......
F {Req) 1
A (Y wiiow) [

C e 30 4 e e

- S o i s

Exposure 75 Innibior of Polymertzation:
Not perinent
7.7 Moler Ratio (Reactant to
Productk Oata not svadabie
75 Reactivity Group: 36
Eflect of low concentations on aquatic e » unknown.
Water May be dangercus # I enters water yakes.
Reew 0 g EERE G PR Sl .
Pollution o e LR e e
1. RESPONSE TO QISCHARGE 2 LABEL L WATER POLLUTION
(See 2.1 Category: None 6.1 Agquetic Toxicity:
Should be removed 22 Clasa: Not pertinenm 880 mg/l/ 40 N/ daphrsa/kiR/ fresh
Cherrecal and piryscal trestment water
2 Waterfow! Toxkity: Dala not svadabie
1.3 Biological Oxygen Demend (BOOK

Outa not svedadie
6.4 Food Chain Concentration Potentiak

None
3. CHEMICAL DESIGNATIONS & OBSERV/ "LE CHARACTERISTICS
3.1 CG Compatiility Class: Halogenated 4.1 Physicsl State (se shipped)x Uquid
hydrocarbon 42 Color: Coloriess
32 Formuix CHCI=CCls 43 Odor: Chicroform-ike; stheresl
13 IMO/UN Deeignatiors 9.0/1710
34 DOTID No: 1710
3.6 CAS Regietry No: 79-01-8
5. HEALTH HAZARDS 8. SHIPPING INFORMATION
5.1 Personal Protective Equipment Organk. vepor-acid ges ol b 9.1 Grades of Purity: Technical; dry cleaning
w-uummuwmmunwmvum Gegreasing; extraction
muloqmmnﬂawmwm 92 Storsge Temperature: Amnbient
(%] Y INMALATION: symptome rangs from iritation of the ncee and 4.3 Inert Atmosphere: NO requirement
mummm-mdw.mmwmmum 5.4 Venting: Pressure-vacum

mmrmhmm.mwmmmﬂn.

INGESTION: eimiler 0 SKIN: g action can caume dermette. EYES:
slightly irrfadng sensation and isclvymaiion.
83 Tr of Exp Do NOT adrenaln or oot medical for o8

mamm.mmum:mmnmmlw.wm
rmmwlummlmesm&mmmmwmm
m«mmmw‘wmmhm.m&wmwm
water. SKIN: wash thoroughly with sosp and warm waler,

L4 Threshold Limit Yalus: 50 pom

&5 3hort Term Inhaistion Limits: 200 ppm for 30 min.

122 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 stm:

Laud
122  Molecular Waight 11138
123 Boding Point at 1 stm:
189°F = 87°C = J80°K
124 Froszing Point
—1235°F = —88.4°C = 186.8°K
125 Criticsl Ternperature: Not pertnent
128 Critical Pressure: Not perinent
127 Specific Gravity:
1.48 at 20°C (fqud)
128  Liquid Surfece Tension:
29.3 oynes/cm = 0.0293 N/m ot 20°C
129  Uquid Weter intertacial Tension:
34.5 dynes/cm = 0.0345 N/m a1 24°C
1210 VYapor (Gas) Specific Gravity: 4.5
1211 Ratio of Specific Heats of Yapor (Gaak
1.118
1212 Latent Hest of Yaportzation:
100 Bou/b = 7.2 cal/g =

1213 Hest of Combustion: Not perunent
12.14 Hest of Decomposition: Not perbnent
1218 Heat of Sokstion: Not pernent

1218 MHeat of Polymerization: Not perpnent
1226 Hest of Fusion: Dula Nol avasadie
122¢ Umiting Yalus: Dsta not avaiadie
1227 Reid Yapor Preasurs: 2.5 pua

69 Toxicity by Ingestion: Grade 3; LDse = 50 1 500 mg/kg

8.7 Late Toxkity: Dula not svailadie

(¥ ) V.w(ﬂ-)mwvwl“ommdnmamm
system i present n high concentrations. The effect 8 temporary.

(8] Mummmmmnwuommwmuu

611 1DLN Velue: 1,000 ppm

NOQTES

e s
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TCL

TRICHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12,19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature Py -
(degeges F fo%? (degeeees 5] per pound-F (deg‘:ge, F ”"gg‘;?ﬁg’o:‘;‘”‘ '[g:\g;:eer:sug)e Centipoise
0 94.669 0 .220 N 15 .800
5 94.410 10 221 (0] 20 775
10 94.150 20 .223 T 25 .750
15 93.809 30 225 30 727
20 93.629 40 226 P 35 .705
25 93.370 50 .228 E 40 684
30 93.110 60 .230 R 45 664
35 92.849 70 231 T 50 .645
40 92.589 80 .233 I 55 627
45 92.330 90 .235 N 60 810
50 92.070 100 236 13 65 .593
55 91.809 110 .238 N 70 577
60 91.549 120 .240 T 75 562
65 91.290 130 241 80 .548
70 91.030 140 243 85 534
75 90.770 150 .245 ] 521
80 90.509 160 246 95 .508
85 90.250 170 .248 100 .496
90 89.990 105 485
95 89.730 110 474
100 89.469 15 463
105 89.209 120 453
110 88.950
115 88.690
120 88.429
125 88.169

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

i
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature T British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot {(degrees F) per pound-F
77.02 110 40 .508 40 .01245 0 136
50 678 50 .01628 25 139
60 .894 60 .02105 50 143
70 1.166 70 .02695 75 .146
80 1.507 80 .03418 100 .149
90 1.929 90 04296 125 152
100 2448 100 05354 150 155
110 3.081 110 .06619 175 157
120 3.846 120 .08120 200 160
130 4.765 130 .09891 225 162
140 5.862 140 11960 250 165
150 7.163 150 .14380 275 167
160 8.695 160 17180 300 169
170 10.490 170 .20390 325 172
180 12.580 180 .24080 350 174
190 15.010 190 .28280 375 - 176
200 17.810 200 33040 400 77
210 21.020 210 .38420 425 179
450 181
475 .182
-, 500 .184
525 .185
550 .186
575 .187
600 .188




TETRACHLOROETHYLENE

ror -

Common Synonyms Watery Squid Coloriess Sweet odot
Tewacep
Perciens
Perchioroeitylens
Perk Sinks In water. imitating vapor s produced.

108 CRINA‘e [ LU S
s MG 800 Ve
BASNRI NG M8 W
N4 DXUBON SDTUCT RANCe.

Not flammabie.
mwnmﬂmmuﬂ.

Fire

[ o

I

(S]]

1

w2

& FIRE HAZARDS

Fiash Point Not Aammabie

Fiammabile Umits In Alr: Not lanmabie

Fre Extinguishing Agente Not pertinent

Fire Extinguishing Agervs Not 1o be
Used: Not pertinent

Special Hazarde of Combustion
Productss Toxic, rritating gases may be
generaied I fres.

Bahwrvior in Fire: Not pertinent

10. HAZARD ASSESSMENT CODE
(Boe Haxard Assesement Handbook)
A-X

P AT

Exposure (-

:m. and Hrosl
tng O noss L
;.' MJ:;M affiout . or ose of
AR s e LN LThnt . DT
R R e

UQuio

m 0 skin o eyes.

o sosliowed. ___

Effect of low concentrations on aquadc e i Lnknown.

T1
12

13
TA

74
74

17

74

7. CHEMICAL REACTIVITY

Resctivity With Weter: No reaction
with No

reaction
Stabiity During Traneport: Slable
Neutrsitzing Agents for Aciis and

Caustic: Not pertinent
Potymertzation: Not pertinend
Inhibitar of Polymertzstion:

Not persnent
Wolar Rate (Reactsrt o

Producty Data not aveilabie
Reactivity Groug: Data not evadable

11, HAZARD CLASSIFICATIONS

11.1 Code of Federsl Reguistions:
ORM-A
112 NAS Hatard Rating for Buk Water

e e AT et v ¢y o

Wator Mey be dengercus f R enters weter riakes
Pollutlon |- i3 Sis el
L RESPONSE TO DISCHARGE 2 LABEL
(oo Resyp ok) 21 Category: None
Should be rermoved 22 Cless: Not pertinent

Cherical and physical reatrnent

21

£5 )
a4

4. OBSEAVABLE CHARACTERSTICS

Physicos State (as shipped) Licuid

Caolor: Coloriess

Odor: Ethereal: Ts chiorotorm; midly
swest

1 CHEMICAL DESIGNATIONS

CQ Compatihiity Clanec Not isted
Formutee C1hC=CCl

WIO/UN Designetion: 9.0/1087
DOT IO No: 1007

CAS Rogivtry Ne. 127-18-4

ceLe

tee

[ ¥ ]

L WATER POLLUTION

Aquetic Toxcity: Duta not svellable

Waeterfow! Toxicity: Data not svellable

Biological Oxygen Demand (BOOX
None

Food Chain Concentrstion Potantat
None

(8}

4

4

[V}
(¥ ]
(¥ ]
[ %4
(¥ ]

c

5 HEALTH HAZIARDS

Equip For Ngh vapor concentrations Use agproved Canister or
&WMWWUMMMM

Y [, g Lxp Vapor can effect central Nervous Fyviem and Causs anesthesis.
MMM*“W“M.‘“M“MM.
WdWWMI“mmmhmt.mm
m“mmwmmmsmmmaqmmm
wmmswwmmmuumgww:

. ITRENON or INjry OCoure,

Threshotd Limit Yelus: 50 ppm

Shert Term inhalstion Limite: 100 pom for 80 min. ”

Toxiolty by Ingestion: Grace 2 LDse = 0.5 0 5 g/%)

Late Texiolty: Nons

MN—)WMVMmuwmquﬂaml
present In Nigh . The efect 8 Y.

w-wmmwmnmmmmma
mma—mmmanm

510 Oder Thremhoidt 5 pom
A11 IDLN Yalus 500 pom

444

8. SHIPPING INFORMATION

Grades of Purity: Ory cleaning and
Industrial gredes: 96+ %

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Phrysicel State st 16°C and | stc
Lagued
122 Molcular Weght 18533
123  Boiing Point ot 1 etm:
250°F = 121°C = 3K
124 Freazing Point
—8.1°F = —22.4°C w 250.8°X
125 Critcal Tempersture:

128 Critcal Pressure: Not pertnent
127  Specific Gravity:

1.83 a1 20°C (Scuidf}
128 Liquid Surfece Tension:

31.3 dynes/cm = 0.0313 N/m at 20°C

129 Uquid Water intsrteciel Tenslon

44.4 dynes/em = 0.0444 N/m ot 25°C

1210 Vapor (Ges) Spectfic Gravity:
Not pertinent
1211 Aatio of Specific Heats of Vapor (Qee)
1118
1212 Latent Heat of Vaporization:
902 BW/B = 50.1 cal/g =
2.16 X 100 J/kQ
1213 Heat of Combustions Not pertinent
1214 Hest of Decomposition: Not pertnent
1219 Heat of Solutiars Not pertnent
1218 Hest of Polymertzatiors Not pertinent
1228 Heat of Pusiore Data not availabie
122¢ Urniting Yelus: Data not sveilable
1227 Reid Vapor Pressure: Deta not availabie

»
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TETRACHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature unit-inch per ho Temperature o
(degrees F) foot (degrees F) per pound-F (degrees F) squar ep'e oot-Fur- {degrees F) Centipoise
35 103.400 0 .198 N 55 .958
40 103.099 10 .200 o} 60 929
45 102.300 20 201 T 65 .800
50 102.599 30 .202 70 873
55 102.299 40 .203 P 75 .848
60 102.000 50 .204 E 80 823
65 101.700 60 .205 R 85 800
70 101.400 70 .206 T 90 777
75 101.099 80 207 I 95 .756
80 100.799 90 .208 N 100 736
85 100.500 100 210 E 105 716
90 100.200 110 211 N 110 698
95 99.910 120 212 T 115 680
100 99.610 130 213 120 663
105 99.320 140 214 125 647
110 99.020 150 215 130 631
115 98.730 160 216 135 616
120 98.429 170 217 140 601
125 98.139 180 218 145 .588
130 97.839 190 220 150 574
135 97.549 200 221 155 561
140 97.250 210 222 160 549
145 96.959 165 537
150 96.669 170 526
155 96.370 175 515
160 96.080

12,21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .016 60 236 60 .00702 0 .108
70 .318 70 .00929 25 110
80 .425 80 01216 50 113
90 561 90 .01575 75 116
100 732 100 .02022 100 .118
110 .948 110 .02571 125 120
120 1.217 120 03242 150 122
130 1.548 130 .04055 175 125
140 1.953 140 05032 200 127
150 2.446 150 06199 225 129
160 3.042 160 .07583 250 131
170 3.756 170 .09215 275 132
180 4.607 180 .11130 300 134
190 5616 190 13360 325 136
200 6.805 200 .15940 350 138
210 8.199 210 .18910 375 139
220 9.824 220 .22330 400 141
230 11.710 230 26230 425 142
240 13.890 240 .30660 450 143
250 18.390 250 .35680 475 144
260 , 19.260 260 41330 500 146
270 22.520 270 47680 525 147
280 26.230 280 .54790 550 148
575 .148
600 148




m-XYLENE

1, 3-Dimetivyibenzene
Xylot

Watery kqud Coloriess

Floals on water Flammable, imiadbng vepar i produced.

Sweet odor

TOve JITVUGEL A0

& FIRE HAZARDS

Flesh Point 84°F C.C.
Flammable Limits in Alr: 1.1%-8.4%

tee

6.4 Fire Extinguishing Agents Mot 1o be
Used: Waler may be neffective.

68  Special Hazards of Combustion
Products: Not pertnent

8.8 Behevior In Fire: Vapor 8 heavier than

10.  HAZARD ASSESSMENT CODE
(3o Hazard Assessment Handbook)
A-TU

"a
-

1. HAZARD CLASSIFICATIONS

Code of Federsi Reguistions:
Flammable lgud

I DR,

s10
s11

and iiver amage can Ocour.
£33 Treatment of Exposure: INHALATION: remove 10 fresh air; administer artfical respiration and
axygen f required; call a doctar. INGESTION: do NOT induce vometing: call & doctor. EYES:
flush with water for at least 13 mm. SKIN: wipe off, wash with soap and water.
5.4  Threshold Umit Yakue 100 ppm

5.5 Short Term Inhalation Umits 300 ppm for 20 man. 4

5.8 Toxicity by Ingestion: Grace 3; LDse = 50 10 500 9/xg

S7 Late Toxiciy: Kidney and iver damage.

§.8 VYapor (Gas) irritant Charscteristicn: Vapors cause & alight smarting of The eyee or renpestory
system Hf present :n hegh
.0 wuummmwmnwmmmwm
ITeMaN, MAY Causs sMartng and reddeneng of the shun.
Odor Threshoid: 0.03 ppm

1D Yalue: 10,000 ppm

The sffect »

1.7

and may ravel conmderabie distance 10 a| 112 NAS Hazard Rating for Bulk Water
source of igrton and flash back
8.7  ignition Temperature: 908°F
FLAMMABLE
Flashback aiong vapor tad may ocour. &8 Electrical Hazard: Class |, Growp O
Vapor may expioce f ignied in an enclosed arse. 8 Buming Rste: 5.8 mm/mn
Wea™ $M-CONWENDC DLiNny [ 610 Adiabatic Meme Tomperuture:
ErHAYULS wIth 18T 0N SheTeIi. O CAMDON O Deta not svasable
LI MaY DU INETCSee O
Fire S axmd3as Coc mers wrn apre: L1 Btoichiometric Al to Fuel Retio:
Dsta not avadsbie
612 Flame Tempersture: Osta not avaiable
LAl FSIMET Zo, a7 7. CHEMICAL REACTIVITY
YAPOR
Trmeug 10 syen, nose, ard thoal 7.1 :mmwnu:mmmn
It vhaied, wil cause headache. difficult breattung, or ioas of 72 y with C No
CONSCIOUINESS. reacbon
MOvL 12 Irest A 73 Stablity During Traneport Stable 112 NFPA Nazard Ciassification:
M Drea!nng Lei HoSD ot -
M uf:n:;‘u:: .'.‘.-_ :IL‘\J"NQN: : 7.4 Meutrsitting Agents lor Acide snd c'”w;:. Clasaification
LauID Caustica: Not pertinent Heath Hazard (! | FSURT |
Imiatng (0 skm and eyes. 7.5 Polymertzation: Not peranent (Red) 3
EXPOSUI’G H swallowed, wil CAUSS NAUBEA, YOIMILNG, OF 1038 Of CONBCIOUSNESS. 7.8 Inhibltor of Polymertzstion: (Y odow) [}
Not pertinent
C e 1.7 Moler Ratio (Reactam to
F RN Producty Dela not evadable
7.8 Meactivity Groug: 32
12 PHYSICAL ANO CHEMICAL PROPERTIES
121 Physical Strte ot 15°C and 1 st
;(ARHFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Licrad
shorenns.
Water May be dangerous f A enters water miaxes. 122 Molecular Weight 108.16
Pollution 123 Boling Point ot 1 atm:
NO™Y SOCE AL TT A W e Srenpre 269.4°F w 131.9°C = 405.1°X
L e A i 4. S 124 F Point
~54.2°F m —47.9°C = 225.3°K
1. RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION 125 Crical Tempersture:
(See Ly 21 Category: Flammabie kqud 6.1 Aquatic Toxiclty: 850.8°F = 343.6°C = 817.0°K
lasue wamang-hgh fAammaixiity 2.2 Class:d 22 ppm/98 hr/biuegil/TL,/fresh waler 128 Critscal Pressure:
Evacuste srea 82 Wateriowl Toxicity: Deta not avadabie 513.8 st = J4.95 pesa = 1.540
Shouid be removed 8.3 Bioclogical Orygen Demend (BOOK MN/m?
Chermcal and pitysical rsatment 0 /B, 5 dayx 0% (theor.), 8 days 127  Specific Qravity:
6.4 Food Chain Concentration Potentiat 0.864 at 20°C (Squf)
Data not svadabie 128  Uquid Surface Tenslor
20.6 dynes/cm = 0.0288 N/m st 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 128 Uquid Water intertacial Tension:
3.1 CG Compatibitity Class: Aromatc 1 Physical State (ss shipped) Liqud 36.4 dynwes/cm = 0.0384 N/m at 30°C
MHydrocarbon 42 Color: Coloress 1210 Vapor (Gas) Specific Gravity:
3.2 Formule M-CiHd(CHils 43 Odor: Like iatic Not pertinent
33 IMO/UN Designation: 3.2/1307 1211 Ratio of Specific Hests of Yapor (Gask
34 DQT ID No= 1307 1.0n
35 CAS Registry No- 108-38. 1212 Latert Heat of Yeporization:
147 B/® = 61.9 cad/g =
3.43 X 10* J/kg
. HAZAR 9. HIPPING INFORMATION 1213 Heat of Combustiors — 17,554 Bwlb =
5. HEALTH 0s s G INFORMATIO —Q752.4 cal/g @ —408.31 X 10* J/kg
51 Pe A canster of ar- mask: Qoggies or face sheeid: L1 Grades of Purtty: Research: §9.99%; 1214 Meat of Decomposition: Not pertinent
chwwm‘ Pure: 90.9%; Techrcak 99.2% 1216 Meat of Soksthor: Not pertinent
[&] Vapors cause heedache and dizoness. Liquad smiates eyes and 83 Storsge Tempersture: Ambient 1218  Meat of Polymertzation: Not pertment
mnummmmmmmwmmaﬂw 83 inert Atmosphere: No recuarement 1228 Mamt of Fusiore 26.01 cai/g
edema. )f ingesied, CAUSGS NEUSSA, YOIMMING, TAMpPE, heedache, and coma; can be latal. Xxiney 84 Verting: Open (lama amester) or 1226 Linvting Value: Osta not avalabie

Reid Yapor Pressurs: 0.34 pea

NOTES
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m-XYLENE

12.17
SATURATED L!QUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Tem o
(degprees F) lo‘: (degegas F) per pound-F (dogeeees [5) “"'s‘;zg:‘eﬂg;?_g“" (deg’::::smf.[;a Centipoise
15 55.400 40 .387 35 .962 15 .938
20 55.260 50 .393 40 .953 20 898
25 55.130 60 .398 45 944 25 862
30 54.990 70 404 50 .935 30 827
35 54.850 80 410 55 926 35 794
40 54.710 90 .415 60 917 40 764
45 54.570 100 421 65 .908 45 735
50 54.430 110 426 70 .899 50 .708
55 54.290 120 .432 75 890 55 682
60 54,160 130 .437 80 881 60 658
65 54.020 140 .443 85 .873 65 635
70 53.880 150 448 90 .864 70 613
75 53.740 160 454 95 .855 75 592
80 53.600 170 .460 100 .846 80 572
85 53.460 180 .465 85 554
90 5§3.320 190 471
95 53.180 200 476
100 53.050 210 .482
12.21 1222 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Tempearature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot {degrees F) per pound-F
i 60 .080 60 00172 0 247
N 70 127 70 00238 25 .260
S 80 A77 80 .00324 50 273
0 90 242 90 00435 75 .286
L 100 .326 100 00577 100 299
U 110 434 110 00754 125 31
B 120 571 120 .00975 150 324
L 130 743 130 .01247 175 .336
E 140 956 140 015877 200 .348
150 1.219 150 01977 225 360
160 1.538 160 02455 250 37
170 1.924 170 .03023 275 .383
180 2.388 180 03691 300 .394
190 2939 190 04473 325 .406
200 3.590 200 05382 350 417
210 4.355 210 06431 375 427
220 5.247 220 .07635 400 438
230 6.282 230 .09008 425 .449
240 7.476 240 .10570 450 459
250 8.846 250 12330 475 .469
260 , 10410 260 14310 500 .479
525 489
550 .499
575 508
600 517




o-XYLENE

XLO

10.  HAZARD ASSESSMENT CODE

11, HAZARD CLASSIFICATIONS

11.1 Code of Federsl Reguiations:
112 NAS Maxard Reting for Bulk Water

f

w Synonyme Watary bauid Coloriess Swest odor 6 FIRE HAZARDS
;y&oﬂ\-mm 61 Pash Point &3°F C.C; 78°F O.C.
62 Flammable Limits in Alr: 1.1%.7.0%
Floats on water. Flammabie, Imhating vepor is produced. 3 FreE A £ oy
chaermical, or carbon dicoade
6.4 Fire Extinguishing Agents Mot o be
Stop duacshe-ge # poanDle Reer pAODIs swav Usect Water may be neflactve,
Call hre gunartment &5 Special Hazards of Combustion
Avosd cONtec wrh squd and vapor
I30iale Ang remve GACNArpec Mmalene Producte Not pertnent
Notfty 15ca) FoRI: and DOIULON COAYY 2370w &8 Behevior in Firec Vepor is hesvier than air
and may Tevel considerable distance 10 &
source of ignition and Rash back,
67 ignition Tempersturs: 800°F
F
Fertass worsg vaper el may G0G. €3 Eectrioal Hezant Class | Group D
Vaper may expiode 4 ignited in an ncioesd area. &3 Burning Rate 5.8 mm/min,
‘Wea' seft-comamned breauwng .u\lnmus 610 Adiabstic Flame Tempersture:
- TEUPQUSN with (oam. 8N charucal. of Carbon 3oxde
Fire v/ate? may be metiecuve on fve Data ot evadadle
rir Cact exposes cona:ners wnn wuter 611 Stolohiometric Alr to Fuel Retia:
Data not svaiable
612 PFame Temperwture: Dats not avadabie
Saie FOR MEDIZAL AID 7. CHEMICAL REACTIVITY
VAPOR 7. d _
Jtatng 10 . nd 1 Aeectivity m:vmr- Nourunm
N nhaled, will cause headache, AU breathng, or ioes 72 Y with No
of CONBCIcUsNess. reaction
Liave 1C remh ar 7.3 3tablity Duwring Traraport Siable
CBeatyng NaS $1O0DeS. DYE ATMAL IOSCaDD”
" breataag m XHoun. pu; arypen 74  Neutraiizing A.-mm for Acids and
uowo
mw t© skin and syes. 75 Polymertzatiors Nol pertnent
EXPOBUI’O I swalowed, will CAUSE NGUSSE, YOMAING. Of loss of 7.8 inhibitor of Polymertzation:
Femove SONUAMMAISS CIOMING A7C BHORE Not
Y il
—u‘ £NECI00 4°RRL Wit DRATY O wate 7.7 Moiar Retio (Mesctart 1o
. LYES RO evesss IDRr an lumr wth (ienn 9 wate Productk Data not evaiable
- “vk.-D'V:. Pl VIZUM i SONGIIOUS. ngve i on st
Py 748 Reactvity Group: 12
ITONTTIVNIIE VOWTING
Ecnquou- tic e in high concenrations.
‘oung 1o
WHfOI' Mgy be m W 1t enters water Takes.
PO"UﬂOn YOIy MOSL! Mgl AN wr Julr oMan
NOT™ COvTIIOre 01 NIS"Dy wiisr e
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION
(See Mesp Handb. 11 Category: Flammabie kauid &1 Aguatic Toxchy:
lssus warming-lwgh fammability 22 Cleex ) > 100 mg/L/98 Ne/0. megnas/Tt,/ireen

Evacuste area
Should be removed
Chemical and physical trestment

3. CHEMICAL DESIGNATIONS
41 CG Competidbility Clsss: Aromatic

Le

Hydrocarbon
Formute: 0-CaHe(CHe)s
IMO/UN Designation: 1.2/1307
3.4 OOT 1D Mo 1307
38 CAS Registry No.. 954748

4 OBSERVABLE CHARACTERISTICS

Pirysical Swete (as shipped Liquid
Color: Coloriess

tee

Qdor: Jke;

i

.

water
Watertow! Taxicity: Data nol svalabie
Biological Orygen Demand (BOOX

0 B/l S dayw; 2.5% (theor.), § days
Food Chain Concentration Potentiak

Data not svaiable

5 HEALTH MAZARDS

61 Pervonal Pr

carester Or air-euppled mesic Qoggies Or TaOS arbekt

MMWM

Mnmmwmmmmwwmm
sdema. i Noested, CRLNES NEUSeE, YOMNING, cramps, heeadache, snd coma. Can be fetal.
Kidney and fver damege can ocor.

53 Treatment of Ixpesure: INHALATION: remove 10 fresh ar, administer articial reepirstion e
crygen ¥ required: call a docior. INGESTION: do NOT induce vomiing: call & docks, EYES:
fugh with water kv ot leasl 15 min. SKIN wipe off, wash with s0ap and water.

64 Threahold Limit Yalux 100 ppm ’

6.5 Short Term inhaletion Limits: 300 ppm for 30 min,

5.0 Toxicity by Ingestion: Gmde 3; LDse = 50 @ 500 mg/kg

6.7 Late Tomoity: Kidney and fver damage.

6.0  Yapor (Gas) kritant Cherecteriaticn: Vapors cause a siighl smaring of the eyes Of respirstory
system ¥ present in high concentrations. The sffect is temporary.

69  Uqguid or Solid irritant Characteristion: Minimum hazard. ¥ splled on clothing and sllowed ©
remain, May cause amarting and reddening of the skin.

510 Odor Threshoid 0.05 ppm

£11 IDLH Yalue 10,000 ppm

Vapors cause heedeche and dizziness. Uiquid iviates eyee arvd

tLe

9, SHIPPING INFORMATION

Qrades of Purity: Ressarc: 90.99%;
Pure: 90.7%; wous

12 PHYSICAL AND CHEMICAL PROPERTIES
121 Phrysical State ot 15°C and 1 atm:
Liqued
122 Molecular Weight 108.15
129 Boiing Point st 1 stm:
N.9F = 144.4°C = 4178°K
124 Freszing Point
—=1313F m —=252°C = 248.0°K
128 Cridest Tempersture:
874.0°F = 357.1°C = 830.3°K
128 Critical Pressure:
541.5 atm = 38.84 pas = 3.732
MN/m?
117  Specific Qravity:
0.380 at 20°C (Squu)
128 Uquid Surface Tension:
30.53 dynes/cm = 0.03053 N/m at
15.5°C
120 Uquid Water intertacial Tenslon:
36.08 dynes/cm = 0.03808 N/m at
x'C
1210 Yapor (Ges) Specific Gravity:
Not pertinent
1211 Aatio of Specific Hests of Yapor (Gasx
1.068
1212 Lrtent Hest of Yaportzstion:
149 B/ = 820 cal/g =
2.47 X 10% J/xg
1213 Hest of Combustion: —17.558 B/ =
~—0754.7 cal/g = —408.41 X 10% J/kg
114 Hest of Decomposition: Not pertinent
12.18  Hest of Soltior: Not perunent
12.18  Heat of Polymertxatiors Not pertinent
1226 Mest of Pusion 30.84 cal/g
122¢ Umiting Yalue Dats not svallable
1227 Rekd Yapor Pressurw 0.28 peia

NOTES

-
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12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature ~h Tem L
(Gegrees ) loot (dogrees F) per pound-F (degroes P Lot o (Gogrees Py Centipoise

15 56.460 35 .389 35 1.043 15 1.328
20 56.330 40 391 40 1.035 20 1.263
25 56.190 45 .394 45 1.027 25 1.202
30 56.050 50 .396 50 1.018 30 1.145
35 55.910 55 .398 55 1.010 35 1.092
40 55.770 60 400 60 1.002 40 1.042
45 55.630 65 .402 65 .993 45 .995
50 55.490 70 404 70 .985 50 952
55 55.360 75 .406 75 977 55 911
60 55.220 80 .408 80 .869 60 873
65 55.080 85 411 85 .960 65 836
70 54.940 90 413 90 952 70 .802
75 54.800 95 415 95 .944 75 70
80 54.660 100 417 100 .935 80 .740
85 54.520 85 712
90 54.380

95 54.250
100 54.110

12:21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

4223
SATURATED VAPOR DENSITY

12:24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

I 60 .on 60 .00135 0 .261
N 70 101 70 .00188 25 274
S 80 141 80 .00258 50 .287
o 90 194 90 .00349 75 .299
L 100 .263 100 00464 100 311
u 110 352 110 .00611 125 323
8 120 .465 120 .00794 150 335
L 130 609 130 .01021 175 347
E 140 .787 140 01298 200 .358
150 1.007 150 .01634 225 370

160 1.277 160 .02038 250 .381

170 1.605 170 .02520 275 .392

180 1.999 180 .03090 300 .403

190 2.469 190 .03759 325 414

200 3.028 200 .04539 350 .424

210 3.686 210 .05443 375 .435

220 4,456 220 06484 400 .445

230 5.352 230 07674 425 .455

240 6.389 240 .09030 450 .465

250 7.581 250 10560 475 475

260 s 8,947 260 .12290 500 .485

525 494

550 .504

575 513

600 522




p-XYLENE

XLpP

1, 4-Oxmethyoenzens
Xysol

Walery bouad

Floats on waie. Fiammable,
Freenny pont » 58°F.

Sweet odor

mmqvw‘-praam

SIOD GeInG P A COTMAC Piwr, Deevta (e L
Cal’ w0 caden—ent

AvOr COMAC! w1 800 vad)
jsotate ark remyove dasnacpeT o
Notrty Joca. Paa~h gne pOlt-™n €L

8. FIRE HAZARDS
4.1 Flash Point 81°F C.C.
82 Fammabie Limits in A 1.1%-8.8%
43 Fire Extinguishing Agents: Foam, dry

.4 mmmhtmn
Used: Water may he inetlectve.

&5 Special Hazerds of Combustion
Products: Not pertnent

4.4 Behavior n Fire: Vapor m haavier than ar
And may ravel consdenabie dewnce (o &
S0urce Of Prebon and fash back.

10. HAZARO ASSESSMENT CODE
{See Haxsrd Assssement Handbook)
AT

4.7 ignitlon Temperature: 870°F
B g vapor ¥ad may occur, €8 Electrical Mazard: Clasa I, Growp O
Vwmmo-lvmﬁnmwuu 69 Buming Rste: 5.8 mm/min
WORE AM-CTGIN T 0CIm T ARIH AL, 810 Adiabetic Flame Tempersture:
Exunpure™ wr™ toe= cn R i Pl
Fire Water i et o Datas not avasiaie
o N I S T 411 Saichiometric AY 10 Fust Astie:
Duta not avadadie
612 Flame Temperature: Deta not avadable
LA s DT AT L el 1. CHEMICAL REACTIVITY
7.1 Reactivity Wit Water: NO raacton
\m\l w nose and troat
b ,,?" Ceuse Grpesa, aRCUt breathung, or 72 Reactivity with Common Materieie: No
rescton
'l'l::‘\’;"'m" - . ) 7.3 Stabity During Transport Stabie
I oreamyaz it > 7.4 Neutrsitzing Agents for Aciie and
Loun Caustics: Not perrent
erratng 10 shn 8 eyes. _ 7.5 Polymerzation: Not pertnen
Exposure if wwalowed, wil Cause reusea. . Ioss of 7.5 Intbitor of Polymertiation:
5 ‘ Not pertnent
1.7 Molar Astio (Reactant to
Producty Deta not avadadle
74 Reactivity Group 32
:IARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTAATIONS.
Water May be Sengerous # & sniery waisr Mtakes,
PO"U“O“ Not™h 15C3' hogftn a=r w3s
NOIS CTiseativn &7 ~arts

1. RESPONSE TO DISCHARGE

(Bea A “ ) 21 Cetegory: Flmmabis bud
Ismue warreng-egh flammability 22 Cleex )
Evacuaie aree
Should be removed
Chemical and physical Testment
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 CO Computibility Class: Aromatic 41 Physical State (se shipped) Ligsid
Hydrocarton 42 Color: Coloriess
32 Formuie p-CeMo(CHI)a 4.3 Odor: Lke
13 IMO/UN Designetion: 32/1307
34 DOT IO Na: 1307
L5 CAS Regietry No: 10642

L. WATER POLLUTION

&1 Aquetic Toxicity:
22 ppm /98 hw/biuegil/ TL,/frean water
42 Watertow Toxicity: Data not avuiabie
8.3 Blological Oxygen Demand (BOOX
orR/bnSdare
4.4 Food Chain Concentrstion Potentiat
Data not svaisbie

(8]

5. HEALTH HAZARDS

Personal Protective Equipment Approved canmter or air-eupplied mesi; goggies or face ehisldt,

MMMM

Vapory cuse and

Liquig imitates eyes and

Mnnmmhmmmmhu-ﬂmm‘m
sdema. i Ngesied. COUSES NeUSSR, VOMING, crwTes, headache, and coma. Can be lalal

Kidrey and Iver G&mage can ocas.

Trestmem of Exposurs: INHALATION: remove 10 fresh air; sdminister artificiel respiretion and
cxygen # required: call 8 docky. INGESTION: do NOT induce vorniting: call & dock. EYES:
Mush with waler for ot least 13 min. SKIN: wipe Off, wash with s04D ax! water.

Threahold UmR Yalus: 100 ppm

hort Term inhatetion Limite: 300 ppen for 30 min.
Toxiony by ingestiors Grage 3; LDse = 50 1 500 mg/kg
Late ToxicRy: Kidney ardd Iver damage.

”

Vapor (Gas) iritent Charscieristion: Vepors chame & Might amarting of 1he eyes Of reepwaiory

systerm ¥ present In high conosrirations. The effect is lemporwry.

Liquid or Sofid iritant Charscteriatics: Minimum hazard. N spilled on ¢iiehing and allowed ©©

refmein, may Clase smaring end recdening of he skin.
Odor Threshokt: 0.05 ppm
IDLH Valus: 10,000 prm

S SHIPPING INFORMATION

5.1 Gredes of Purity: Resserch: 99.99%;
Pure: 99.8%: Technicak 99.0%

92 Storuge Tempersture: Ambiect

03 inert Atmosphere: No requrement

L4 Yertrg Open (fame wresler) or
preasure-vecuum

11. HAZARD CLASSIFICATIONS

12 PMYSICAL AND CHEMICAL PROPERTIES

A8

123
123

14
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525 .486
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ATTACHMENT I

SAFETY GUIDELINES FOR EXCAVATIONS



EXCAVATION AND TRENCHING GUIDELINES

Remove all surface encumbrances.

Locate all underground installations prior to opening excavation.

Supply means of egress so that no more than 25 feet of lateral travel is required
by personnel in the excavation.

Supply warning vests for personnel exposed to vehicular traffic.

Utilize barricades, hand signals, or stop logs for equipment operating next to
excavations and slope grade away from excavation.

Check for hazardous atmospheres.

Protect excavation and personnel form water accumulation.

Check stability of adjacent structures.

Protect personnel from loose rock or soil.

Inspect excavations and record information from the inspection in the field log
book.

Provide for fall protection.

Describe in detail any protective system used for personnel protection (sloping
and benching of sides, support systems, or shield systems).
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ADDENDUM TO WORK PLAN
RESPONSES TO THE DEPARTMENT’S COMMENTS
PERTAINING TO THE WORK PLAN FOR THE
IRM AT THE FORMER IMC MAGNETICS CORPORATION SITE IN
WESTBURY, NEW YORK

ner mmen

Comment 1
Page 3, Section 1.4 - It is stated that Anson’s closure plan was unavailable for review. If this is

true, why is it cited under references on page 34?

Response
The 1992 closure plan (Anson Environmental Ltd.) was in fact unavailable for HAI’s review and was

not cited under references (Section 5.0 of the Work Plan) on page 34. The Work Plan did cite a
December 3, 1993 closure plan (Anson Environmental Ltd.), which was available for HAI’s review.

Comment 2
Page 4, Section 1.5 (Hydrogeology) - It is stated that the soils beneath the site consist of granular

glacial outwash deposits. 1t is further stated that there are no significant permeability changes down
to the water table (48°-50° below grade). This is inconsistent with Anson’s 1993 Closure Plan
Implementation Volume 1, p.3, which reports grey, clay-like soils at a depth of 12 feet below grade
at LP2-B.

Response

The “grey, clay-like soils” detected at LP2-B are located at the base of leaching pool LP2-B. This
clay-like material was interpreted to be solids residual from past wastewater disposal activities, and
not representative of a native soil texture. The fact that the “grey, clay-like material” contains
7,500,000 pg/kg chromium, 190,000 ug/kg lead, 21,000 pug/kg cadmium and 2,300 pg/kg mercury
is indicative of a high percentage of residual solids at the base of the leaching pool. Finally, as the
original function of the leaching pools is interpreted to have been promotion of efficient infiltration
of fluids into the glacial outwash deposits, it is unlikely that the base of the leaching pool would have
been constructed atop a clayey soil layer.

Comment 3
Page 5, Section 1.6 - Fairly detailed information is given for LP2-A and LP2-B. If available, similar
information should be given for LPIA, LPIB, ST-3, LP3A, and LP3B. Are the pools empty? Do
they contain sludges?

Response
Structural dimensions for LP1-A, LP1-B, ST-3, LP3-A and LP3-B were not known at the time the
work plan was written and are not currently known. Results from chemical analyses conducted on
soil samples collected by Anson Environmental Ltd. beneath or offset a short distance from LP1-B,
ST-1, LP3-B and ST-3 are summarized on page 7 of the Work Plan. No samples were collected by
Anson near LP1-A or LP3-A.
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According to Anson Environmental Ltd.’s 1993 Closure Plan Implementation - Volume I, ST-1
contains “sediment” at its base (three feet below grade); LP2-A is “...filled with clean sand”; and
LP2-B is filled with “grey, clay-like soils” to “green soil” from its base to a depth of approximately
seven feet below grade. The degrees to which LP1-A, LP1-B, LP3-A, LP3-B and ST-3 are filled
with soil, sediment and/or sludge were not discussed by Anson Environmental Ltd. and were not
determined during HAI's July 1995 source and release identification and surveying activities as the
structures were completely covered by earthen materials and contained no manholes.

Comment 4
Geoprobe locations are restricted to the immediate vicinity of the IMC building. What were the

results of the dye test conducted during the summer of 1995? Do these tests indicate minimal
horizontal migration? If not, it would be advisable to conduct additional geoprobes downgradient.

Response
Dye testing was conducted during the July 1995 source and release identification and surveying

activities. The purpose of the testing, as indicated in section 2.4 (page 17) of the Work Plan, was
to trace sewers at the facility. No dye testing was conducted to simulate fluid flow through
unsaturated glacial outwash deposits.

The stratigraphy beneath the Site suggests that lateral migration of fluids would be minimal. Further,
the direction of ground-water flow is not expected to influence the migration patterns of
contamination in unsaturated soils until possibly just above the water table.

Comment 5
Options for remediation of metal contamination should be included.

Response
HALI believes that it is premature to state options for remediation of heavy metal contamination at
this time as the depth of contamination, types and speciation of metals making up the contamination,
various properties of soils containing the contamination, and background concentrations of heavy
metals in soils have not been identified. This information will be obtained as part of the upcoming

investigations.

The option of vacuum extraction for remediation of VOC contamination in unsaturated soils was
identified in the Work Plan as this remedial approach is known to be effective for the types of VOCs
detected at the Site. Further, it is known that soil vacuum extraction can be conducted down to the
water table if necessary and should be effective on a wide range of soil types.

Comment 6
An additional two weeks should be allowed in the schedule after the completion of Task 4 - Interim
Report - to allow for DEC review before the Vacuum Extraction Pilot Tes:.

Response
A revised schedule is included in Attachment A of this response document which reflects an
additional two weeks for NYSDEC's review of the Interim Report (Task 4) prior to initiating the

Vacuum Extraction Pilot Test.
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Comment 7
The work plan should state the data quality objectives for the site and identify data uses.

Response
It is the objective of investigative activities described within the Work Plan to produce data that meet
or exceed quality standards defined within the Quality Assurance Project Plan, as modified pursuant
to NYSDEC’s August 28, 1995 comment letter.

Data uses are described in section 1.7 (page 8) of the Work Plan, as follows:

“Subsurface investigations will be conducted to gather sufficient data for evaluation
and design of a soil vapor extraction (SVE) system, and to define the nature and
vertical and horizontal extent of contaminants in the vadose zone at the Site.
Specifically, a SVE pilot testing program is proposed, and, in conjunction with the
subsurface investigations, is intended to provide sufficient data to implement design
of a full-scale SVE system. As described in section 2.2, this Work Plan presumes
that SVE will be an appropriate technology for VOC contaminant removal in the
vadose zone and that a full-scale SVE system will be implemented as an IRM. The
project will also gather sufficient data to evaluate the potential for metals to adversely
impact ground water.”

Section 2.1 (page 16) of the Work Plan states that:

“Subsurface investigations will be conducted to more completely assess the nature
and vertical and horizontal extent of VOCs and metals in the vadose zone at the Site
and to gather sufficient data for design of a SVE system.”

At the end of section 2.2 in the Work Plan, it is stated that: “...data will be gathered to allow
evaluation of the potential for metals to adversely impact ground water.”

Comment 8
Page 11, Section 1.8.3, Project Staff: Please submit the resumes of key project personnel (QA officer,

H & S Officer, Etc.) to the Department for review.

Response
Resumes are provided in Attachment B of this document for the following project personnel: Project

Manager (Craig Kasper, P.E.); Project Engineer (Dave Richards, P.E.); Project Hydrogeologist
(Tim Douthit); Site Health and Safety Officer (Russel DiRenzo); Quality Assurance Officer (Kevin
Wildman); Laboratory Project Manager (Paul Ioannides); and Technical Advisor (W. Lance Turley,
P.G.).

Comment 9
Emergency telephone numbers for the DEC and the Nassau County Health Department should be

included in the Health & Safety Plan.
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Response
The Health & Safety Plan has been revised and now contains the Emergency telephone numbers for
the NYSDEC and the Nassau County Health Department.

Comment 10

Surface soil (0-3" bgs) should be collected in order to evaluate potential exposures at ground level.

Response
Based on HAI’s July 1995 source and release identification and surveying activities, approximately
95% of the Site is covered by building or asphalt, thus significantly limiting exposure potential at
ground level. Furthermore, the most probable release mechanisms for contamination identified by
the recent field activities are associated with subsurface structures such as the leaching pools, floor
drains and sewer piping, and are not related to surface releases, which would have a greater
likelihood of contaminating very shallow soils.

Of the areas not covered by asphalt or the building, there was no observed evidence of staining,
stressed vegetation or the presence of a nearby release mechanism, with one exception: An isolated
area of what appeared to be oil staining was noted on the sidewalk that borders the west side of the
building. This staining extends to the edge of the sidewalk, indicating that the probable oil may have
entered onto an adjoining grassy area (although no stressed vegetation was observed). However, as
this staining is limited to a small area and will not be disturbed during field activities, exposures are
not likely. Therefore, sampling of surface soil is not warranted for the proposed work.

Comment 11
Workzones: All work zones or areas of excavation must be clearly marked, and roped or fenced off

to ensure that the public is kept a safe distance from site excavation or other remedial activities.
Excavations must be covered during off-hours and any stockpiled soils must be covered.

Response
Work zones will be clearly marked and, if appropriate, roped or fenced off to ensure that the public
is kept a safe distance from investigative activities. Soil excavation is not proposed within the Work
Plan. If soil excavation is a designated within the [IRM Design, appropriate public assess restrictions
will be described in the design document.

Comment 12
Dust Suppression: Reasonable fugitive dust suppression techniques must be employed during all site
activities which may generate dust. These dust suppression measures must be taken to maximize the
potential for off-site exposures. Reference can be made to the DEC'’s Fugitive Dust suppression and
Particulate Monitoring Program at Inactive Hazardous Waste Sites as described in DEC’s Technical
and Administrative Guidance Memorandum (TAGM-4031). (Copy is enclosed for your use).

Response
Investigative activities described in the Work Plan are not expected to generate fugitive dust

emissions.
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Comment 13
Air Monitoring: Antached is a generic Community an Monitoring Plan developed by the New York
State Department of Health (NYSDOH). This plan must be implemented during excavation activities
to provide a measure of protection for the down-wind community from potential releases that might
occur as a direct result of work activities.

Response
Soil excavation is not proposed within the Work Plan. If soil excavation is specified as part of the

IRM Design, and if necessary the Community Air Monitoring Plan will be implemented during
excavation activities.

Comment 14
Prior Notification: Prior to excavation activities, notification to local police, fire and potential
emergency responders be made, advising them of remedial activities and the schedule of events. In
addition, prior notification should be made to the Nassau County Health Department.

Response
Soil excavation is not proposed within the Work Plan. If soil excavation is specified as part of the

IRM Design, prior notification will be given to the Nassau County Health Department and local
police, fire and potential emergency responders. Advisement of remedial activities and pertinent
schedules will also be provided to the above entities.

QAPP Comments:

Comment 15
What criteria will be used to determine if the initial or daily calibration curves are acceptable? We
recommend a correlation coefficient of greater than or equal to 0.95.

Response
The comment has been incorporated into the revised "Standard Operating Procedure for Field
Analysis of Volatile Aromatic and Chlorinated Compounds by Gas Chromatography" which is

located in Attachment C.

Comment 16

What criteria will be used to determine if the method blanks are acceptable? We recommend that
the peak area for target compounds be less than half the area of the reported detection limit.

Response
The comment has been incorporated into the revised "Standard Operating Procedure for Field
Analysis of Volatile Aromatic and Chlorinated Compounds by Gas Chromatography” which is

located in Attachment C.

Comment 17
We recommend 10 percent duplicate analysis on the samples analyzed by field GC methods.
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Response
The comment has been incorporated into the revised "Standard Operating Procedure for Field
Analysis of Volatile Aromatic and Chlorinated Compounds by Gas Chromatography” which is
located in Attachment C.

Comment 18
The resume of the field analyst for the GC analysis should be submitted to the Department for review
by the QA section.

Response
The resume of the field analyst responsible for on-site GC analyses, Wilfried J. Staudt, is located
in Attachment B.

Comment 19
We recommend confirmation by fixed laboratory protocols on 10 percent of the soil samples analyzed

by the field GC laboratory.

Response
It is anticipated that over three hundred soil samples will be analyzed in the field laboratory.

Confirmational analysis on 10 percent of these samples is excessive and will create an unnecessary
financial burden. The field laboratory is equipped with laboratory grade instrumentation and all
analyses will be performed by a qualified chemist with experience in gas chromatography. HAI
purposes that 5 percent of the soil samples analyzed by the field GC laboratory be submitted to the
fixed laboratory for confirmational analyses. The attached "Standard Operating Procedure for Field
Analysis of Volatile Aromatic and Chlorinated Compounds by Gas Chromatography” has been
revised to include the confirmational analysis of 5 percent of all field samples analyzed by the field
laboratory.

Comment 20
Attached is a copy "QC Guidelines for GC Field Methods", which describes our recommendations

Jor field methods.

Response .
The comment has been incorporated into the revised "Standard Operating Procedure for Field
Analysis of Volatile Aromatic and Chlorinated Compounds by Gas Chromatography” which is
located in Attachment C. With the exception of confirmational analysis on § percent of field samples
instead of 10% as recommended by the Department (refer to response to Comment 19).

Comment 21
The work plan should include a chart showing the number of samples to be collected, matrices,
holding times, analyrtical protocols to be used, and anticipated QA/QC samples to be collected or

analyzed.
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Response

The Department’s comment is noted. However, HAI believes that this investigation does not warrant
such a chart due to the limited scope of analyses to be performed. With the exception of one air
sample, the only matrix to be sampled is soil. The only QA/QC measures for this investigation will
consist of equipment blanks collected from the decontaminated soil samplers and the submittal of
confirmational samples to the fixed laboratory. Also, the number of samples to be collected cannot
be easily estimated as the number of proposed borings may be increased or decreased in the field
based upon analysis of the data collected. Additionally, the number of soil samples collected from
each boring will vary with the distribution of VOCs (i.e., soil sampling within a boring will
terminate after two successive soil samples exhibit no detectable VOC concentrations).

Comment 22
Page 22, Section 2.5.4.1, Field Laboratory Analytical Procedures: If conventional chain-of-custody

procedures are not used for field samples, some form of acceptable sample tracking is necessary.

Response
Conventional chain-of-custody procedures will not be used because field samples will be delivered

to the field laboratory immediately upon collection. All samples will be labeled with the required
information at the time of collection and then be taken to the field laboratory and logged in upon
delivery. It would be burdensome to complete a chain-of-custody document for each of the hundreds
of samples to be analyzed on-site. All custody transfers will occur on-site and be limited to the field
sampling team and the field chemist. At no time will samples be removed from the Site or custody
be granted to any outside parties with the exception of samples being sent to the fixed laboratory for
confirmation analyses. Conventional chain-of-custody procedures will be utilized for all samples sent
to the fixed laboratory.

Comment 23
Page 23, Section 2.5.4.2, Fixed Laboratory Analytical Procedures: We recommended confirmatory

soil sample analysis is (sic) fixed laboratory procedures on 10 percent of the samples analyzed in the
field laboratory.

Response
Please refer to response for Comment 19.

Comment 24
Page 23, Section 2.5.4.2, Fixed Laboratory Analytical Procedures.: Please explain how the fixed

laboratory data will be used to calibrate the data from the field laboratory.

Response
The word "calibrate” as used in this section was poorly chosen. This section will be revised to state
that data from the fixed laboratory will be used as a "point of comparison” with the data generated

by the field laboratory.
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n Appendix A:

Comment 25
Page 4, Section 2.2.6, Sample handling and Chemical Analysis: We recommend confirmation by
fixed laboratory protocols for 10 percent of the samples analyzed by the field laboratory.

Response
Please refer to response for Comment 19.

Comment 26
Page 5, Section 2.2.6, Sample Handling and Chemical Analyses: Trip blanks are required only for
water samples to be analyzed for Vas. Trip blanks are not required for soil samples or samples for
metals analysis.

Response

This section will be revised accordingly.

Comment 27
Page 5, Section 2.2.7, Chain of Custody: If conventual (sic) chain-of-custody procedures are not
used for field samples, some form of acceptable sample tracking is necessary.

Response
Please refer to response for Comment 22.

Comment 28

SOP No. F1000, Decontamination: Acetone is unacceptable as a decontamination fluid since it is
a Superfund target analyte. Hexane or methanol are acceptable.

Response .
The Departments comments are noted. This text of this SOP will be revised accordingly.
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ATTACHMENT A
REVISED ESTIMATED PROJECT SCHEDULE FOR THE
IRM AT THE FORMER IMC MAGNETICS CORPORATION SITE IN
WESTBURY, NEW YORK

Task Description Duration of Task Accumulated Project
(weeks) Time
(weeks)
Task 1 - File Review 2 2
Task 2 - Source and Release Identification 2 4

and Surveying

NYSDEC Review of Work Plan? 4 8
Task 3 - Vadose Zone Investigation 3 11
Task 4 - Interim Report 2 13
NYSDEC Review of Interim Report! 2 15
Task 5 - Vacuum Extraction Pilot Test 1 16
Task 6 - Final Investigation Report 4 20
NYSDEC Review of Final Report’ 4 24
Task 7 - IRM Design 4 28
NYSDEC Review of IRM Design! 4 32
Task 8 - IRM Implementation Not Specified Not Specified

21t is assumed that this duration includes time for NYSDEC’s review as well as time for
IMC to address any comments and re-submit the document, if necessary. This duration may
require modification based on the extent and time of NYSDEC’s review.
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ATTACHMENT B
RESUMES OF KEY PROJECT PERSONNEL FOR THE
IRM AT THE FORMER IMC MAGNETICS CORPORATION SITE IN
WESTBURY, NEW YORK

Project Manger Craig A. Kasper, P.E.
Project Engineer Dave Richards, P.E.
Project Hydrogeologist Tim Douthit
Site Health & Safety Officer Russel DiRenzo
Quality Assurance Officer Kevin D. Wildman
Laboratory Project Manger Paul Ioannides
Field Analyst Wilfried J. Staudt, Ph.D.
Technical Advisor W. Lance Turley, P.G.
HULL & ASSOCIATES, INC. MARCH 1996
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Education

Professional
Experience

Professional
Affiiiations

Seminars/Papers

CRAIG A. KASPER, P.E.

Vice President/Sr. Project Manager

Bachelor of Science in Civil Engineering Ohio Northem University, 1984

November 1989 - present: Project Manager, Hull & Associates, Inc.
September 1987 - November 1989: President, Kasper Environmental, Inc.

June 1984 - September 1987: Project and Design Engineer, Burgess &
Niple, Ltd.

Registered Professional Engineer (P.E. - Ohio)

Certified Professional (Ohio's Interim Voluntary Action Program)

Member of Ohio Voluntary Action Steering Committee (Overseeing Rule
Development)

Member of BUSTR Rule Development Committee

National Society of Professional Engineers (NSPE)

Ohio Society of Professional Engineers (OSPE)

Speaker at the 1994 Business and Industrial Environmental Symposium in
Cincinnati, Ohio. Presented paper and participated on panel discussion
regarding Senate Bill 221, Ohio's Real Estate Reuse and Cleanup Law.

Speaker at the 1994 Governmental Institutes Ohio Environmental Law
Compliance Course in Columbus, Ohio. Presented paper regarding Senate
Bill 221, Ohio's Real Estate Reuse and Cleanup Law.

Other papers and articles:
Summary of Ohio's Voluntary Action Program, October 1995 (prepared for

distribution at Waste Management, Inc.'s Annual Conference, Washington
DC)

Phase |l Property Assessment Considerations for Ohio's Voluntary Action
Program, October 1995 (prepared for a panel discussion at the Cleveland
Bar Association's 17 Annual Real Estate Law Institute).

Developing Brownfiel ites: Comparing Two Approaches (Ohio and
Michigan), "Michigan Lawyers Weekly," September 1995
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CRAIG A. KASPER, P.E.
Vice President/Project Manager

KEY PROJECTS

Independent Review for Issuance of No Further Action Letter Under Ohio's Voluntary Action
Program - Provided independent review of a property as a Certified Professional in conjunction
with Ohio's Voluntary Action Program. In anticipation of obtaining a No Further Action letter, the
client requested review of data, investigations, studies, design, calculation, and other relevant
information. The project involved meetings with the client, site visits, and determining additional
work that would be required to prepare a No Further Action letter that will be submitted at the
Client's request.

Ohlo's Voluntary Action Program - As Sr. Project Manager, | am overseeing all activities being
conducted for the review of previous site investigation activities and data, and performed
additional investigative activities as warranted at a former industrial site in Ohio. The primary
objective was to evaluate the property and determine the source of detected contamination and
the significance of the concentrations. Ali site investigation activities were performed in
compliance with ORC 3746 and in contemplation of obtaining a No Further Action letter under
Ohio's VAP.

Ohio's Voluntary Action Program - Sr. Project Manager and responsible for coordinating and
oversight of the review of previous site investigation activities and data, and additional
investigative activities that were warranted for a former industrial site in Ohio. The primary
objective was to evaluate the property and determine the source of detected contamination and
the significance of the concentrations. All site investigation activities were performed in
compliance with ORC 3746 and in contemplation of obtaining a No Further Action ietter under
Ohio's VAP.

Ohio's Voluntary Action Program - Currently assisting a municipality explore options under
Ohio's Voluntary Action Program in relation to its industriai brownfield sites.

Phase Il Environmental Site Assessment (as part of indiana's Voluntary Remediation
Program) - Project Manager for environmental investigation and cleanup which included a Phase
Il Environmental Site Assessment for a 500,000 square foot manufacturing facility and a 120-acre
parcel of land, which inciuded a detailed on-site environmental file review and installation of soil
borings/monitoring wells to collect soil and ground-water samples for laboratory analysis. A
remedial investigation was initiated to address contaminated soils and ground water, invoiving the
installation of soil borings/monitoring wells to collect data for laboratory analysis and risk
assessment. Additional services provided included the characterization of abandoned materials
and miscellaneous debris.
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Other activities at the site include the closure of a hazardous waste incinerator which includes soil
sampling, decontamination of a concrete pad near the incinerator, and the preparation of the
closure certification report.

RD/RA Superfund Project - Project Manager for the RD/RA at the South Municipal Well
Superfund Site in Peterborough, New Hampshire. Project included pre-design field investigations,
detail design of Remedial Action, and oversight of Remedial Action activities. Addressed a variety
of complex contamination situations, including PCB and polycyclic aromatic hydrocarbons in
wetland sediments and volatile organic compounds in soil and ground water near community well
fields. Duties included overall project management, coordinating technical staff, interfacing and
negotiating with the U.S. EPA, contractor oversight, regulatory compliance, and project
administration.

Underground Storage Tank Investigations and Corrective Actlons - Project Manager for more
than 200 UST investigations and corrective actions projects for a major oil company. Projects
have included UST closures and installations, soil and ground-water investigations and remedial
system design and operation.

Design of New Industrial Solld Waste Landflll - Sr. Project Manager for the design of an
industrial solid waste landfill consisting of two landfill areas totaling approximately 110 acres. A
challenge to the landfill design was more than 50 acres of wetlands on the property; the final
design disturbed less than ten acres. Conducted hydrogeologic investigations, prepared a ground
water monitoring detection program, and landfill design and construction report as part of the
permit application.

Corrective Measure Studies - Project Manager for two Corrective Measure Studies in Ohio to
determine preferred remedial altematives to address leachate-derived constituents in ground
water. Ground-water modeling and risks to public health was conducted. The corrective measure
was chosen to achieve performance standards and technical criteria, while considering
practicability and cost as a primary factor.

Remedial Design for a Landflll Site - Project Manager for the Remedial Design of a landfill site
in Southwest Ohio under the Superfund Program. Providing the preliminary design to define key
design components which includes developing an overall surface grading plan and slope of the
landfill; identifying drainage pattems and mechanisms of discharge for surface water both during
and after construction; and defining components of the gas management system. Some specific
tasks include the development of a work plan; site mapping; preliminary designs; cap selection;
grading and drainage plans; a gas management plan; a review of ARARSs, institutional controls,
and site facilities; soil cover investigations; and preliminary gas extraction field testing.

Hydrogeoiogic Investigation - Project Manager for hydrogeologic investigation of contaminated
aquifer in Northeast Ohio in response to Findings and Orders issued jointly by the Ohio EPA and
BUSTR. Provided services to five entities to assist in a coordinated effort to initially characterize
a potentially contaminated aquifer. The objectives include identifying the areas which may have
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released contaminants to the ground water, identifying contaminant pattems, and evaluating
potential source removal actions or other appropriate interim actions to mitigate immediate and
substantial threats. As part of the project, a work plan, health and safety plan, and field sampling
and analysis plan have been developed and submitted to Ohio EPA.

Preparation of a CERCLA Removal Action for a Chemical Manufacturing Facility - Project
Manager for the preparation of a removal action at a chemical repackaging and plating facility in
conjunction with unilateral administrative orders issued by U.S. EPA Region IV. Contaminants
found at the site include various plating chemicals and organics. Tasks to be completed include
initiating and directing all activities in compliance with the orders which include securing and
stabilizing the site to prevent future releases, sampling, analyzing, and disposing of waste
materials; implementing necessary site control measures; completing all preliminary site
investigation activities; and controlling the source of existing and/or threatened releases. Reports
that will be prepared and submitted for approval include a work plan, health and safety plan,
quality assurance and sampling plan, and a final report.

Environmental Site Assessment of a Chemical Packaging Facllity - Project Manager for an
environmental site assessment of a chemical packaging facility, formerly utilized for plastic
manufacturing, including a complete Phase | assessment and subsurface sampling and analysis
of the sails in the vicinity of two former aboveground storage tank farms, underground storage
tanks, and material processing areas.

Environmental Site Assessment for Mixed-Use Property - Project Manager for an environmen-
tal site assessment involving an extensive site history review for a mixed-use property
(manufacturing, retail, and residential). This involved interacting with regulatory agencies,
conducting interviews with the owners, performing site reconnaissance, aerial photo interpretation
and sampling building matenals including asbestos. Phase Il test pits were installed and soil
samples were collected and screened. Solvent contamination was identified through laboratory
analysis of a test pit soil sample. The extent of contamination was delineated by further sampling.

Environmental Site Assessment of Quarrying Operations - Project Manager for Phase | and
Il Environmental Site Assessment of five quarrying operations in Ohio and Pennsylvania. The
sites ranged from 60 to 970 acres. The project involved a comprehensive research of site
histories; aerial photo interpretation; administrative and environmental regulatory agency
interviews; interviews with present and former employees; review of the potential existence of
wetlands; evaluation of landfill siting criteria; and soil and water sampling and analysis.

Remediation Demonstration Project - Project Manager for an on-going demonstration project
funded through U.S. EPA to evaluate an innovative remediation system to cleanup up petroleum
contaminated soil and water. The goal is to evaluate the effectiveness of the remediation
technique and share the information within the industry to help improve this technology.
Innovative technologies incorporated into the project include vapor extraction and ground-water
sparging. The project has involved initial site investigations, design of the remediation system

and continual oversight of system maintenance and performance.
4
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Environmental Risk Management Surveys - Project Manager for Environmental Risk
Management Surveys for manufacturing and industrial facilities throughout the United States and
Mexico. Project tasks include the development of process, environmental management, and
regulatory burden profiles for each facility, a site visit and audit of each facility, and the
preparation and presentation of a comprehensive risk management assessment and strategy.

Wastewater Treatment Plant (Ohio) - Engineer responsible for the design of an automotive
manufacturer's wastewater plant improvements in northem Ohio. Responsibilities included
building layout and design, pump evaluation and process piping design, preparing technical
specifications and a bid package. Process included oil separation, chemical additional, siudge
thickening, and sludge dewatering.

Hull & Associales, Inc.
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Areas of Expertise

Education

Professional

Experience

Honors

Seminars

Papers

Professional
Registration

DAVID L. RICHARDS, P.E.
Project Engineer

. ________________________________________ |
environmental engineering, civil engineering, industrial and municipal
wastewater treatment, structural engineering, corrective action, ground-water
treatment design, landfill gas recovery, UST inspections, removal and
remediation

Bachelor of Science Civil Engineering, Ohio Northern University, 1986.
OSHA 1910.120, 40-Hour Health and Safety Training Program - 1990
Radiation Safety and Use of Nuclear Gauges Certification - 1991

Hazardous Waste Regulations, Columbus State Community College - 1993

September 1990 - present: Project Engineer, Hull & Associates, Inc.

June 1986 - September 1990: Project and Design Engineer, Burgess & Niple,
Ltd.

Tau Beta Pi - National Engineering Honor Fratemnity
Phi Kappa Phi - National Honor Society

Solid Waste Association of North America (SWANA), Fifteenth Annual Landfill
Gas Symposium, 1992

In Situ Treatment of Contaminated Soil and Water, presented by Air and
Waste Management Association in conjunction with USEPA, 1992

Chemineer Mixer Seminar, Columbus, Ohio, 1990
Liquid Storage Tank Installation Seminar, Madison, Wisconsin, 1989

Flygt Submersible Pump Seminar, Columbus, Ohio, 1989

Explosive Gas Migration Control at the Huron County Landfill, Huron
County, Ohio - 1993

Registered Professional Engineer - Ohio

List of clients, references, and specific project histories available if requested.

#
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DAVID L. RICHARDS, P.E.
Project Engineer

KEY PROJECTS

Remedial Design for a Landfill Site (Ohlo) - Project engineer for the Remedial Design of a landfill
site in southwest Ohio under the Superfund program (CERCLA). Responsibilities include developing
a plan to control landfill gas migration, conducting gas extraction field testing, and designing a gas
collection and treatment system. The gas collection and treatment system will include approximately
forty gas extraction wells and associated piping, an enciosed flare station, and condensate collection
and treatment equipment and facilities. The design of the gas management system will require
coordination with regrading and capping of the landfill.

Pliot Testing and System Design for Active Landfill Gas Recovery (Ohio and Pennsylvania) -
Prepared work plans and conducted field pilot testing to determine the feasibility of, and if appropriate,
develop design parameters for active landfill gas recovery at solid waste landfills. Field work consisted
of evaluating gas quality at various gas extraction rates, evaluating the area of vacuum influence, and
determining optimal extraction well flowrates and spacing. Full-scale design and construction of a gas
collection system and flare station at one of these sites has been completed.

Soll Vapor Extraction (Ohlo, Michigan, New Hampshire) - Prepared work plans and conducted soil
vapor extraction (SVE) pilot tests at several leaking petroleum underground storage tank sites,
including a Superfund site contaminated with chlorinated hydrocarbons. The SVE pilot systems
consisted of multiple extraction wells and monitoring probes, a portable vacuum blower, and vapor
phase carbon treatment systems. The vapor extraction system was operated in conjunction with
ground-water sparging at several sites. Work consisted of evaluating various gas extraction rates,
collecting gas samples for laboratory analysis, and preparing engineering reports to present the results
of pilot testing. Developed full-scale system designs based on data collected during the pilot tests.

Remedial Design at Superfund Site (New Hampshire) - Project engineer for remedial design and
remedial action (RD/RA) at a Superfund site in New Hampshire (CERCLA). The design included
preparation of plans, specifications, and bid documents for a ground-water pumping system consisting
of six extraction wells and approximately 5000 lineal feet of forcemains; a 600 gallon per minute
ground-water treatment plant; approximately 2500 lineal feet of gravity sewer; a soil vapor extraction
and ground-water sparging system; and wetiand sediment excavation, disposal, and restoration
procedures. Also provided construction management services during RA which included shop drawing
review, coordination of field personnel providing on-site construction observation, quality control, and
system start-up.

Soil Gas Survey (Michigan) - Prepared work plan and conducted field work for a soil gas survey at
a leaking underground petroleum storage tank site to determine the extent of impacted soil and
ground-water. The survey encompassed a 60,000 square foot area and consisted of twenty sampling
locations to depths of up to 18 feet. Samples were collected in tedlar bags and analyzed on-site using
a portable gas chromatograph.

Hull & Associates, Inc.
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Leachate Storage Facility (Michigan) - Project engineer for the design of a leachate storage facility
at a sanitary landfill in Michigan. Design consisted of two leachate manhole pumping stations;
approximately 600 lineal feet of forcemains; two twelve-thousand gallon fiberglass storage tanks; an
eight-hundred square foot building; a level control system; and other associated equipment.

Landfill Leachate Treatment (Ohio) - Performed engineering study for a 25,000 gpd leachate
pretreatment system at a sanitary landfill in western Ohio including negotiations with the city POTW
to determine pretreatment requirements.

Underground Storage Tank Removal (Ohio) - Prepared plans and specifications, bid documents,
permit applications, and sampling and analysis plans for removal of several underground storage tanks
at various sites. Also collected soil and ground-water samples for laboratory analysis, performed
sample screening using an organic vapor analyzer (OVA), and prepared closure documentation
reports.

Site Investigations (Ohio) - Conducted investigations at numerous sites in response to leaking
underground petroleum storage tanks including review of site history, petroleum underground storage
tank fund requirements, regulatory compliance issues, and further investigations to determine the
extent of impacted soils and ground water. Further investigations included installation of soil
boring/monitoring wells, soil and ground-water sampling, geophysical investigations, and soil gas
surveys.

Remedial Action Plans (Ohio) - Prepared Remedial Action Plans for numerous sites in response to
leaking underground petroleum storage tanks. Work included performance of conventional and
vacuum enhanced ground-water pumping tests, soil vapor extraction tests, and ground-water sparging
tests to evaluate these alternatives. Remedial Action Plans included a summary of previous
investigations, evaluation of cleanup criteria and objectives, evaluation of remedial action alternatives,
and conceptual design of full-scale remediation systems.

Wastewater Lagoon Closure (Ohio) - Project engineer for the closure of two 3.5 million gallon
wastewater lagoons for automobile manufacturer in northern Ohio. Developed a phased construction
approach to isolate the lagoons from storm and cooling water flows prior to closure. Design included
an open channel flow system to handle an average flow of 3,500 gpm and procedures for lagoon
closure and placement of final backfil.

Municipal Water Treatment Plant (Ohio) - Performed a preliminary engineering study to investigate
alternatives for handling and disposal of spent filter backwash water and waste lime sludge for this 2.0
mgd water treatment plant. Upon completion of the study, developed detailed plans and specifications
to install a 40,000 gallon reinforced concrete backwash holding tank, a dual-celled earthen waste lime
sludge lagoon with a compacted clayey soil liner, transfer pumps, and miscellaneous piping.

Industrial Wastewater Treatment (Ohio) - Assisted in the design of several industrial wastewater

treatment systems. Responsibilities included physical plant layout, construction cost estimates, gravity
hydraulic design, pumping system design, and miscellaneous structural and mechanical designs.

Hull & Associates, inc.
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Prestressed Concrete Design (Ohio and Pennsylvania) - Structural design of various precast,
prestressed concrete structures including two prisons, a health spa, and several two-story parking
garages. Responsible for coordinating design efforts with precast concrete supplier.

Water Diversion System (Ohio) - Prepared plans and specifications for improvements of an Erie
Canal aqueduct consisting of three 36-inch pipes which span 120 feet across the St. Marys River.
Design included an upstream spillway with control gates and a downstream overflow flume to divert
flow to the river during high water conditions.

Municipal Wastewater Treatment Plant (Ohlo) - Performed structural design for several municipal

wastewater treatment plants. Design consisted of reinforced concrete structures including buildings,
pump stations, rectangular and circular tanks, and other miscellaneous structures.

Hull & Associates, Inc.
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Timothy L. Douthit

LAND TECH REMEDIAL, INC.
31 Dubon Court

Farmingdale, New York 11735

Phone: (516) 694-4040

FAX: (516) 694-4075

email: Compuserve: 74003,677

EDUCATION

State University of New York at Stony Brook Stony Brook, New York
Master of Science degree, Geochemistry, 1990

Thesis: "A Geochemical Analysis of the Irish Waulsortian Limestone:

Implications for the Strontium Isotopic Composition of Lower Carboniferous
Seawater”.

University of Michigan Ann Arbor, Michigan
Bachelor of Science degree, Geology, 1984

RELEVANT EXPERIENCE

As manager of Land Tech Remedial, Inc.’s Farmingdale, New York office, Mr.
Douthit is directly involved in all aspects of petrochemical release management,
including assessment, remediation feasibility testing, regulatory negotiation and
closure. Mr. Douthit’s primary interests include the understanding, development
and ultimate implementation of innovative and alternative remedial approaches.
Recent projects include the advocacy and application of risk-based corrective
action (RBCA), refinement of air sparging techniques, risk assessment utilizing
computer-based dissolved phase contaminant fate and transport.modeling and the
field documentation in-situ bioremediation at petrochemical release sites. Mr.
Douthit is also a member of the ASTM Task Group on Remediation by Natural
Attenuation (RNA).

PUBLICATION

Douthit, T.L., Meyers, W.J. and Hanson, G.N. (1993) Non-monotonic variation of
seawater %7Sr/®8Sr across the Ivorian/Chadian boundary (Mississippian, Osagean):
Evidence from marine cements within the Irish Waulsortian Limestone. Journal of
Sedimentary Petrology, Vol. 63, No. 3, p. 139 -1489.

Schoonen, M.A.A. and Douthit, T.L. (1992) Experimental determination of the
solubility product of dolomite (abs.). Goldschmidt Conference, May 8 - 10, 1992.



Douthit, T.L., Meyers, W.J. and Hanson, G.N. (1990) Structure in the secular
variation of seawater 87Sr/88Sr for the Ivorian/Chadian (Osagean, lower
Carboniferous) (Abs.). 13th International Sedimentological Congress, Nottingham,
England. Abstracts of Papers, p. 139.

Payne, R.E., Novick, N.J., Douthit, T.L., Brown, J.A., and Anderson, D.N. (in
press) An evaluation of field methods for measuring indicators of intrinsic
bioremediation of petroleum hydrocarbons in groundwater. Proceedings, NGWA
Conference, Petroleum Hydrocarbons and Organic Chemicals in Groundwater:
Prevention, Detection and Restoration, Houston Texas, Nov. 28 - December 1,
1995.

Novick, N.J., Payne, R.E., and Douthit, T.L. (in press) A practical approach for
evaluating intrinsic bioremedation of petroleum hydrocarbons in groundwater.
Proceedings, NGWA Conference, Petroleum Hydrocarbons and Organic Chemicals
in Groundwater: Prevention, Detection and Restoration, Houston, Texas,
November 28 - December 1, 1995.

Novick, N.J., Payne, R.E., and Douthit, T.L. {in press) Evaluating intrinsic
bioremediation of petroleum hydrocarbons at service station sites. Annual
American Chemical Society, Industrial and Engineering Chemistry Session, Special
Symposium on Emerging Technologies in Hazardous Waste Management, Atlanta,
Georgia, September 17 - September 20, 1995.
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RUSSELL J. DIRIENZO, P.G.
36 Garnet Road

Roxbury, Connecticut
(203) 350-2670

Objecrive To obtain a project management pasition within an environmental consulting firm
which offers expanded opportunities for advanced development of management

and technical expertise.

Profile

Over six years experience as a Senior Project Geologist performing environmerntal compliance
activities for numerous industrial and commercial clients. Project experience includes site
assessments under the Land Transfer Act, Superfund, and RCRA,; deveiopment and
implementaton of groundwater monitoring programs; pertnit application preparation for
industrial waste and stormwater discharges; preparation of waste minimizagon and hazardous
waste management plans; and supervision of underground storage tank removal. Responsible
for marketing, sales, and proposal preparation for a variety of environmental compliance

activities.
Project management responsibilities include liaison between industrial clients and regulatory
agencisas, preparation of comprehensive environmental assessment/remedial investigation reports,

preparaton Of site specific health and safety plans and design and implemeatadon of soil/
grouncdwater remediation programs.

Work History
1986 - Present Senior Project Geologist
Bird Environmental Technologies (formerly YWC Technoliogies)
1985 - 1986 Independent Restaurant Consultant
1980 - 1984 Manager, Fitzwilly’s Restaurant, Bridgeport, CT
Educarion

M.S., Eavironmental Science, University of New Haven, 1992
B.A., Geology, University of New Hampshire, 1980

Certificarion and Professional Affiliations

. Registered Professional Geologist, 1993
40 hour and & hour OSHA 29 CFR 1910.:20 training for hazardous waste site
management

. Member; Associadon of Groundwater Scieatists and Engineers

Member; Connecticut Groundwater Associaton
Certified Science Teacher, State of Connecticut

References and Writing Samples. Available upon request.
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ELL D y A
Profile .

Mr. Dirienzo has over five years experience involving the performance of environmental
compliance activities for numerous industrial and commercial clients. Typical project tasks
include site assessments (Land Transfer Act, Superfund, RCRA, Clean Water Act, etc.),
development and implementation of groundwater monitoring programs, permit application
preparation for industrial waste and stormwater discharges, preparation of waste minimization
and hazardous waste management plans and supervision of underground storage tank removals.
Project responsibilities include liaison between industrial clients and regulatory agencies,
preparation of comprehensive environmental assessment/remedial investigadon reports,
preparation of site specific health and safety plans and design and implementation of soil/
groundwater remediation programs.

t erie

Environmental Consultant, Confidential Client. As a Senior Project Geologist in Bird
Technologies Engineering Division, Mr. Dirienzo is responsible for the environmental
compliance program for an industrial manufacturer in Connecticut. Inidal tasks involved
performance of a detailed environmental audit and associated groundwater monitoring program.

Transfer Act Site Assessment (TASA), Curtis Packaging Corporation. Mr. Dirienzo
designed and implemented a TASA assessment to determine the degree and extent of known
groundwater contamination on the site. This assessment utilized the installation and subsequent
sampling of monitoring wells, and aquifer pump tests. Mr. Dirienzo's study ultimately proved
that on-site groundwater contamination was manageable. This resulted in the lending insttution
providing financing, and the successful realization of the project objective: the transfer of a

significant share of company stock.

Transfer Act Site Assessment (TASA), Cornwall Patterson Companiy. "Mr. Dirienzo was
successful in obtaining CTDEP approval for a TASA site assessment at an industrial property
in Bridgeport, Connecticut. In his capacity as an environmental consultant for the company, and
as liaison between the compaany and the CTDEP, Mr. Dirienzo aided the company in
determining which was the proper TASA form for submittal to the CTDEP so that final approval

could be achieved.

Environmental Consultant, Roehr Chemlical Company, Queens, NY.

Mr Dirienzo has performed environmental consulting services for this chemical manufacturing
company for the past four years. Services include: the development and implementation of a
site assessment program, site closure program and regulatory permitting. Mr. Dirienzo is
currently designing a soil vapor extraction system to remediate contaminated soils identified
during the site closure program. Mr. Dirienzo is also responsible for project coordination with
the New York State Department of Environmental Conservation.

PRGE 3
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Mr. Dirienzo has over seven years of experience involving the development and
implementation of Remedial Investigations/ Feasibility Studies (RI/FS) at several superfund

-
and PCB disposal sites. Recently, Mr. Dirienzo was involved with the development of a
consent order agreement between the New York Department of Environmental Protection

- (NYDEC) and Roehr Chemicals Inc. (NYDEC Site #241014). The agreesment culminated in
the completion of a remedial measures plan (RMP) which protected human health and the
environment while placing an unnecessary finacial burden on the client . Mr. Dirienzo was

- also instrumental in developing and implementing a RI/FS plan for the Brunswick Site

(CERCLIS # CTD983870916) located in Milford, Connecticut which will most likely result in
a "No Further Remedial Action Planned" (INFRAP) site disposition. Mr. Dirienzo also

- supervised all field activities at the Solvents Recovery Services Superfund Site in Southington,
Connecticut and developed a remediation plan for PCB disposal sites located in Medford,
Massachusetts and Southington, Connecticut.

1. Brunswick Site, Milford, Connecticut . LTR was contacted by a large development firm
' to respond to the listing of one of their properdes on a superfund data base refered to as
- CERCLIS as a "site to be investigated" by the Environmental Protection Agency (EPA).
The listing was due to a preliminary assessment (PA) performed by the State of Connecticut
Department of Environmental Protecion (CTDEP) which indicated that the site had a potential
- to score above the cut-off score for a national priorities list (NPL) site listing.
LTR develsped a remedial investigation plan working closely with the federal and state
agencies which culminated in a preliminary "No Further Remedial Action Planned” NFRAP)
- site depositon. The client was able to lease the site after only six months of LTR involvement

- Francini Company. Reference: Mr. Peter Francini

2. Aceto Corporation, Queens, New York: Aceto contacted LTR as a consultant on all phases
- of the facility closure of a subsidiary, Roehr Chemicals Inc.. Roehr Chemicals Inc. was a
manufacturer of pharmaceutical intermediates until the facility closure in 1991. Data obtained
during the closure assessment indicated the release of xylenes from a réceptor pit located
- beneath the floor of the site building. LTR was instrumental is developing a consent order
agreement between New York Department of Environmental Protection (NYDEC) and Roehr
Chemicals Inc. (NYDEC Site #241014). LTR convinced the NYDEC to allow a remediation
- plan which protected human and environmental health without demolishing the site building
by installing a soil vapor extraction system inside of the building. The project includes a
Citizen Participation Plan and a final closure plan.

Aceto Corporation. Reference: Mr. Amold Frankel



KEVIN D. WILDMAN

Environmental Scientist

. ____________________________________________________________________ |
Areas of Expertise construction certification, quality control/quality assurance, risk assessment,
environmental assessment, biological survey/studies, sampling, remedial
design/remedial action
Education Bachelor of Science in Biology, Ohio Northem University, 1989
OSHA 1910.120, 40-Hour Hazardous Materials Safety Course, 1990

OSHA 1910.120, Eight-Hour Health & Safety Refresher Course, 1991, 1992,
1993

Certified Training, Radiation Safety and use of Nuclear Gauges, 1989

Risk Assessment, Short Course, The University of Wisconsin-Milwaukee,
October 1993

Risk Based Corrective Action Course, August 1995

Professional
Experience January 1993 - present: Environmental Scientist, Hull & Associates, Inc.

July 1989 - December 1992: Biologist, Hull & Associates, Inc.

List of clients, references, and specific project histories available if requested.

Hull & Associates, Inc.
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KEVIN D. WILDMAN
Environmental Sclentist

KEY PROJECTS

Remedial Design/Remedial Action (New Hampshire) - Quality Assurance Officer for RD/RA at the
South Municipal Water Well Superfund Site in Peterborough, New Hampshire. Project includes
implementing pre-design field investigations, completing detail design of Remedial Action, and
oversight of Remedial Action activities. Duties include; coordination of field activities with laboratory,
review and maintenance of data generated, Chain-of-Custody control, enforcing provision's of the
Quality Assurance Project Plan, and auditing field sampling and decontamination activities. Specific
tasks include preparation of Quality Assurance Project Plan and the selection of field sampling and
analytical methods required to meet project data quality objectives. (Project in progress.)

CERCLA Removal Action (Tennessee) - Quality Assurance Officer for removal action at a plating
facility under administrative orders issued by U.S. EPA Region IV. Project includes waste materials
inventory, waste characterization disposal, and initial site investigation. Responsibilities include
preparation and implementation of Quality Assurance Project Plan, laboratory coordination, and data
review and maintenance (Project in progress).

Corrective Measures Study (Ohio) - Prepared detailed Human Health Risk Assessment as part of
a Corrective Measures Study for a landfill. Project included; data evaluation, selection of chemicals
of concem, identification of exposure pathways, characterization of carcinogenic and non-carcinogenic
risks to human receptors, and an overview of potential ecological impacts on a nearby river.

Risk Assessment (Various Projects) - Prepared Human Health Risk Assessments for facilities with
residual petroleum contamination from USTs. Projects include: data evaluation, selection of
chemicals of concem, identification of exposure pathways, characterization of carcinogenic and non-
carcinogenic risks to human receptors, and alternate cleanup standards.

Landfill Construction Certification (Ohio and Michigan) - Supervised and participated in construction
certification for various landfill expansion and closure projects. Experience includes certification of
recompacted clay liners, installation of various synthetic liners and geo-textiles, and vegetative cover
thickness.

Environmental Assessment (Pennsyivania) - Participated in an environmental assessment for a
property transfer involving nine sites. Responsible for observation, documentation, and sampling of
potential environmental liabilities. Coordinated analysis with the laboratory and assimilated raw data
for report.

Surface Water Study (Michigan) - Participated in study to determine environmental impact (if any)

of landfilling activities on nearby river. Work included sample site selection, placement of artificial
substrates for sampling of periphyton and benthic macroinvertebrates, and the collection of substrates.

Hull & Associates, Inc.
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Blological Survey (Ohlo) - Participated in biological survey of Hardin Co. Participated in
omithological, entomological, and herpetological field surveys. Supervised ichthylogicical component
of stream survey using an electro-shocker system. Responsibilities included sample site selection,
sampling plan, coordinated the classification of samples in laboratory using taxonomic keys.

Quality Assurance/Quality Control (Various Projects) - Responsibilities include: auditing and
approving laboratories to be used, preparation of site specific quality assurance plans/sampling and
analysis plans, selection of appropriate analytical methodology, coordination of field activities with
laboratories, and review of final analytical results.

#‘
Hull & Associates, Inc.
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Paul loannides
Regional General Manager
New Jersey/Lehigh Valley Divisions

B ) EDUCATION

Ph.D. Candidate ' Rutgers University
M.S. Environmental Science Long Island University
B.S. Biology Albany State University

PROFESSIONAL EXPERIENCE

Regional General Manager July 1994 - Present
Laboratory Resources, Inc.

General Manager March 1983 - June 1994
Laboratory Resources, Inc.

Vice President June 1990 - March 1993
GP Environmental Services Inc.

Manager - Dept. of Organic Analysis September 1987 - June 1990
Accutest Laboratories

Senior Environmental Scientist 1986 - 1987
International Technology Corp.

GC/MS Specialist 1984 - 1986

Princeton Aqua Science

Environmental Scientist 1982 - 1983
Chemtech Consulting Group

QUALIFICATIONS

Mr. loannides brings over 13 years of experignce in the environmental testing
industry. He is an expert in organic analysis particularly GC/MS analysis.

RESPONSIBILITIES
In the capacity of Regional General Manager, Mr. loannides has overall P & L

responsibility for the New Jersey and Lehigh Valley Divisions’. He also keeps
in close contact with all clients to ensure their analytical needs are met.
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CURRICULUM VITAE - WILFRIED J. STAUDT, Ph.D.

Ph.D. Geochemistry

M.S. Geology
B.S. Geology

ENVIRONMENTAL
GEOCHEMISTRY

RESEARCH

CONSULTING

ANALYTICAL
EXPERTISE

Land Tech Remedial, Inc.
31 Dubon Court
Farmingdale, N.Y. 11735
Phone: (516) 935-1300
Fax: (516) 694-4075

EDUCATION
State University of NY at Stony Brook
Philipps-University/Marburg, Germany
Philipps-University/Marburg, Germany

EXPERIENCE

Environmental Geochemist, Land Tech Remedial,
Inc.

Heading of LTR’s mobile laboratory program with
emphasis on field analysis of volatile aromatic and
chlorinated components by gas chromatography.

Research Assistant, SUNY Stony Brook

& Geochemistry of natural waters and carbonate
minerals. T
= Modeling of interaction parameters of complex
anions at the water/crystal interface.

Research Assistant, Phillips-University/Germany
Research Assistant, BEB Qil Company/Germany

Exxon Production Research, Houston, TX
Mobil Research, Princeton, NJ.

Gas Chromatography, spectrophotometry, ion
chromatography, direct current plasma
spectrometry, X-ray diffractometry, electron probe
micro-analysis.

8/90 - 2/95
7/85 - 2/89
10/83 - 6/85

4/95 -
ongoing

8/90 - 2/95

7/87 - 2/89
2/88 - 4/88

5/91-8/9171
8/94 - 10/94



curriculum vitae continued
Wilfried J. Staudt

~ 8/90-5/91

TEACHING Teaching Assistant, SUNY Stony Brook 10/85- 7/87

Teaching Assistant, Phillips-University/Germany

Training of visiting faculty, postdocs and junior
TRAINING graduate students in geochemical analysis of
natural waters and carbonate minerals.

Excellence of poster presentation: Society of
AWARDS Economic Paleontologists and Mineralogists, 1992
Annual Meeting Calgary Canada.

PUBLICATIONS

REEDER, R.J., LAMBLE, G.M,, LEE, J-F., and STAUDT, W.J. (1994). Geochim. et Cosmochim. Acta, Vol. 58, 5639-5646.
STAUDT, W.J., REEDER, R.J., and SCHOONEN, M.A.A., {1993). Geochim. et Cosmochim. Acta, Vol. 58, 2087-2098.

STAUDT, W.J., and SCHOONEN, M.A A, (in press). American Chemical Society: "Geochemical Transformations of

Sedimentary Suifur.”

STAUDT, W.J., SCHOONEN, M.A.A,, and MEYERS, W.J. (submitted). Journal/ of Sedimentary Research.

PRESENTATIONS

STAUDT, W.J. and SCHOONEN, M.A.A., 1994, American Chemical Society, National Meeting. Washington, DC.

STAUDT, W.J., HEMMING, N.G., MEYERS, W.J., and SCHOONEN, M.A.A., 1994. American Assaciation of Petroleurn

Geologists, Annual Convention, Denver.
STAUDT, W.J., REEDER, R.J., and SCHOONEN, M.A.A., 1993. National Synchrotron Light Source annual Report.
STAUDT, W.J., REEDER, R.J., and SCHOONEN, M.A.A., 1993, Geological Saciety of America, National Meeting, Boston.

STAUDT, W.J., OSWALD, E.J. and SCHOONEN, M.A.A., 1992, American Association of Petroleum Geologists, Annual

Convention, Calgary.

OSWALD, E.J., PACKMOHR, B., STAUDT, W.J., SCHOONEN, M.A.A., REEDER, R.J. and MEYERS, W.J., 1992. American

Association of Petroleun Geologists, Annual Convention, Calgary.



Areas of
Expertise

Education

Professional
Experience

Honors

Seminars
and Training

W. LANCE TURLEY, P.G.
Senior Hydrogeologist/Geophysicist

project management, hydrogeologic investigation, expert witness testimony,
geotechnical investigation, landfill site selection, ground-water monitoring network design,
surface geophysics, borehole geophysics, remedial investigation, environmental property
assessmonts, well field investigations, construction certification, environmental permitting,
surface hydrology, administrative responsibilities

Bachelor of Science in Geology, Central Missouri State University, Warrensburg, Missouri,
1985

Master of Science, Geology, University of Toledo, including a thesis titled *An Evaluation of
the use of Surface Geophysics to Identify Selected Siting Criteria and Design Parameters for
a Proposed Solid Waste Landfill in Richland County, Ohio," 1992.

January 1989 - present: Sr. Hydrogeologist/Geophysicist, Hull & Associates, Inc.

January 1988 - January 1989: Hydrogeologist’Geophysicist, Hull & Associates, Inc.
October 1987 - December 1987: Geophysical Technician, Hull & Associates, Inc.

August 1985 - May 1987: Graduate Teaching Assistant, University of Toledo Geology
Department

May 1981 - September 1981: Qil Field Driller's Assistant, Dotson & Son, Inc.

Order of Omega - National Undergraduate Honorary Society
Sigma Gamma Epsilon - National Honorary Society for Earth Sciences

OSHA 1910.120, 40-Hour Health and Safety training program, 1988 and Eight-hour
Refresher Course, 1989-1995

OSHA 1910.20, Eight-Hour supervisors course, 1990
“Options for Texas”, Municipal Solid Waste Seminar, 1993, 1994, 1995

"Pollution Prevention Training Workshop on Preparing Source Reduction and Waste
Minimization Plans”, Texas Water Commission , 1992

"Government Environmental Contracting Seminar", Federal Publications, Inc., 1993
"Convex 92°, Petroleum Equipment Institute, 1992
"Outdoor Action Conference”, National Water Well Association, 1990

Basic training course on Radiation Safety and Use of Nuclear Gauges, 1988

Hull & Associates, inc.
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Papers/
Publications

Professional
Affiliations

*Using Selected Geophysical Methods for identifying Solid Waste Landfill Siting

Criteria”,

Presentation at the 25th Annual Meeting of the North-Central Section of the Geological Society
of America, April, 1991 (with Donald J. Stierman).

*Preliminary Risk Assessment for a Proposed Municipal Well Field", Presentation at the Ohio
Section of the American Water Works Association's 57th Annual Convention, September, 1990
(with William Petruzzi).

"Investigation of a Leaking UST Near a Municipal Well Field®, Presentation at Ohio's 14th
Annual_Inland Spills Conference, September, 1990.

*A Waell Field Risk Assessment”, Proceedings from the American Institute of Hydrology 1990

Spring Meeting - Minimizing Risk to the Hydrologic Environment, March, 1990 (with Kevin K.
Wolka and William Petruzzi).

Registered Professional Geologist - Kentucky

Registered Environmental Professional - Texas Registry of Environmental Professionals
National Ground Water Association

Association of Ground Water Scientists and Engineers

Air and Waste Management Association

American Society for Testing and Materials - Committee on Environmental Fates (and
Biological Effects)

List of clients, references, and specific project histories avaliable If requested.

Hull & Associates, Inc.
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W. LANCE TURLEY, P.G.
Senior Hydrogeologist/Geophysicist

KEY EXPERIENCE

Texas Voluntary Cleanup Program - Project Manager for Phase | and Phase Il investigations at
commercial and industrial facilities. Projects included identification of potential release mechanisms
and source areas, delineation of soil and ground-water contamination, evaluation of qualitative risk,
and recommendation of remedial approaches.

Environmental Property Assessments - Managed and participated in a number of assessments for
property transfer, industrial property development and landfill expansion. Tasks include records
research, client negotiations, field sampling and report documentation.

Remedial Design/Remedial Action - Project Hydrogeologist for the RD/RA at the South Municipal
Well Superfund Site in Peterborough, New Hampshire. Project included: Pre-design field
investigations, detailed design of Remedial Action, and oversight of Remedial Action activities. Duties
included general project management of hydrogeologic activities, coordinating technical staff,
interfacing with the U.S. EPA, contractor oversight and scheduling of field activities. Specific tasks
included delineating VOC contamination in the vadose zone and ground water, conducting and
interpreting long-duration pumping tests, participating in development of a vacuum extraction and
ground-water sparging system, instituting and evaluating a ground-water extraction system (including
ground-water flow modeling of multiple pumping scenarios), developing Environmental Monitoring
Plans and preparing Work Plans and reports. (Project in progress.)

Litigation Support - Provided litigation support for plaintiff seeking recompense from insurance
carriers for costs incurred remediating ground water at a federal Superfund site; primary testimony
pertained to contaminant release mechanisms and volumes of contaminants having entered and
discharged from the affected aquifer. Participated in field forensic studies, and provided reports and
exhibits, and testimony in depositions and federal court.

Landfill Site Search and Development - Project Manager for a muiti-phased hydrogeological
evaluation of a 300 acre potential landfill site. Participated in feasibility studies to select a candidate
site based on regional geology, transportation access and population distribution. Supervised
developing a work plan for the exploratory assessment and preliminary monitoring of the site.
Supervised drilling of numerous exploratory borings, installation of monitoring wells and piezometers,
and completion of in-situ hydraulic conductivity studies. Interpreted collected data, made recommen-
dations on site suitability, and prepared hydrogeologic study reports for Ohio EPA as part of the
Permit-to-instalil application. Participated in pubiic information meetings and helped with incorporating
hydrogeologic interpretations into engineering design of the landfill.

Geotechnical Investigation - Supervised driling of geotechnical borings and USCS/vertical

permeability analyses of soils for a landfill expansion. Interpreted results and made recommendations
on the suitability of on-site soils for natural liner and construction material.

Hull & Associates, inc.
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Hydrogeologic Characterization for Residual Waste Landfill Closure - Project manager for
compilation of work plan and completion of field work for characterizing site stratigraphy and the
ground-water flow regime at a captive industrial landfili. Completed a hydrogeologic report
documenting findings and participated in planning and negotiations with Ohio EPA for characterization
of leachate for landfill classification per OAC 3745-30.

Ground-Water Monitoring Network Design - Based on hydrogeologic characterization completed per
OAC 3745-06, designed a ground-water monitoring network for a solid waste landfill situated above
a multi-aquifer site. Incorporated hydrogeologic characterization and monitoring network design into
a PTI for closure of an existing area and expansion of a new area.

Explosive Gas Planning and System Investigation - Completed hydrogeologic evaluations for
numerous solid waste landfills, including formulation of geologic cross-section and ground-water flow
maps and delineation of potential explosive gas migration pathways. Installed explosive gas
monitoring probes and punchbar stations at several landfills and completed initial rounds of sampling
and documentation.

Spill Remediation - Project manager for cleanup of a petroleum spill at a demolition landfill. Project
included completing a remedial work plan, characterization of excavated contaminated soils,
confirmation of cleanup based on statistically-based sampling plan, completion of a remediation report
and direct correspondence with the client and Michigan DNR.

Treatment Plant Feasibillty Study - Project manager for a hydrogeologic investigation to identify
potential sources of VOC contamination and background concentrations relating to proposed treatment
plant operation at a municipal well field. Development of the study included presentations at city
council meetings. Study consisted of observation well installation and sampling, long-duration pumping
test, flow and transport computer monitoring, and evaluation of potential air concerns for plant.

Well Field Impact Assessment- Used solute transport modeling and chemical and hydrogeologic data
to determine potential impact of a localized contaminant plume from a solid waste landfill on a
proposed municipal well field. The evaluation incorporated a human health risk assessment
incorporating a standard Michigan and Federal guidelines.

Site Assessment for Leaking Underground Fuel Storage Tank - Project manager for conducting
preliminary site review and soil gas testing. Developed plan for monitoring site, installed monitoring
wells, and sampled water and soil for analytical testing. Submitted report with data summary and
interpretations to Michigan DNR.

Municipal Well Field Upgrade- Reviewed local hydrogeology, conducted long-duration pump test at
existing wells, installed upgrade well and established appropriate pumping rates for municipal well field.

Ground-water Modeling - Conducted initial flow modeling for UST cleanup sites for appropriate
configuration of ground-water extraction systems.

Municipal Well Fleld Study - Determined the presence of transmissive fractures in limestone aquifer
using gamma and caliper logging. Successfully established appropriate pump placement.

Hull & Associates, inc.
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Selsmic Survey - Conducted seismic refraction survey to determine lateral limits of fill, fill depth, base
characteristics, and bedrock depth for a sanitary landfill. Conducted confirmation investigation showing
accuracy of geophysical techniques.

Magnetometer Survey - Used a magnetometer on a pre-surveyed grid to locate abandoned oil wells
at a proposed sanitary landfill expansion site. Arranged for proper abandonment of the wells through
ODNR's Idle and Orphaned Oil/Gas Well program.

Remaedial Action - Conducted field investigations and designed a remedial alternative for a leachate
seep and destructive methane generation at a sanitary landfili.

Test Facllity Certification - Supervised and participated in certifying the recompaction of clay for

impermeable liners at a surface water test facility. Supervised data assimilation and report for the
facility's certification.

Hull & Associates, inc.
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ATTACHMENT C
REVISED SOP FOR FIELD GC ANALYSIS OF VOCS FOR THE
IRM AT THE FORMER IMC MAGNETICS CORPORATION SITE IN
WESTBURY, NEW YORK
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Land Tech Remedial, Inc., Analytical Services

Standard Operating Procedure for Field Analysis of Volatile Aromatic and Chlorinated
Compounds by Gas Chromatography

The purpose of this document is to outline the procedures employed by Land Tech Remedial,
Inc’s (LTR) Analytical Services for the analysis of volatile aromatic and chlorinated

components by field gas chromatograpy.

Start-up Procedure

The gas chromatograph instrument performance check includes scrupulous cleaning of
the photo-ionization detector lamp window, visual inspection of column, leak testing of
connections, checking and setting of gas flow rates, setting of column temperature and
integration parameters and replacement of the injector port septum. The analytical balance is
calibrated using a certified 100 g weight, and the constant temperature water bath is set to
25°C and verified. All information including the temperature inside the lab and outside

weather conditions are recorded.

GC Instrument Calibration

To assess potential contamination in the GC system, sample treatment, reagents and
glassware, a method and a deionized water blank is run prior to initial calibration. The
method blank determines if any components were retained on the column from a previous
run, whereas the water blank is an aliquot of deionized water prepared and analyzed

following the identical

Land Tech Remedial Inc., Analytical Services



procedure used for samples. Blank runs are considered acceptable only if peak areas for

target components are less than 50% of their respective detection limits.

Following method and water blanks, a three-point calibration curve, which covers the routine
working range, is established. The slope and y-intercept of a first order linear regression of
this calibration curve must lie within 20% of an established seven-point calibration, and must
have a correlation coefficient of >0.95. Retention times of target components are
determined and recorded for each standard run. An additional mid-point calibration standard
is run after every tenth sample or daily (whichever is more frequent). Standard
concentrations must lie within 20% of the accepted calibration value. Additional method and
deionized water blanks are run after calibration standards and after samples with constituent

concentrations above the calibrated linear range.

Sample Analysis

Each received sample is recorded by the analyst based on the sample ID, depth of
sampling interval, and time of collection. Water samples are immediately placed in the
constant temperature water bath for at least 30 minutes. A 10 cc disposable B & D luer lock
syringe is then inserted through the septum to withdraw 10 cc of sample solution. The vial
is kept in an inverted position and shaken thoroughly for 2 minutes. The vial, with 10 ml of
headspace, is then returned to the water bath for at least 5 minutes to reach thermal and
phase equilibrium. At the time of analysis, 100 uL of the sample gas phase are withdrawn
using a gas-tight glass syringe, and directly injected into the column of the gas
chromatograph. Soil samples are opened under the hood to prevent contamination of the
laboratory’s interior, and approximately 4 g (net weight) of sample are weighed into a tared
20 ml vial. About 10 ml of reagent grade methanol are added to the sample and the mixture
shaken for two minutes. Using a disposable pipette, approximately 1 ml of the methanol
extract is withdrawn and diluted with deionized water in a 40 ml screw cap septum vial and
subsequently treated and analyzed using the same methodology as described above for a
water sample. Exact weights of sample, methanol, and deionized water are recorded to +

0.01 g and used to calculate the sample dilution factor.



Land Tech Remedial Inc., Analytical Services

After each run the sample chromatogram is carefully interpreted by the analyst and
integration constraints for every target component are thoroughly evaluated. A hard copy
and a computer data ﬁlg is generated incluciing ;he following information: Sample
identification, client and project ID, date and time of analysis, operator, carrier gas flow
rate, column temperature parameters and detector channel(s), column type, length and

diameter, and temperature in the mobile lab and outside weather conditions.

Duplicate Sample Analysis: The reproducibility of sample runs is determined by the
analysis of two aliquots of a single sample. Duplicate analysis is determined for at least 10%
of samples run daily and serves as an internal check on sampling techniques, analytical

accuracy, and precision.

External laboratory Confirmation: To detect any possible deviation from highest
quality data, 5% of all field samples are sent to a certified laboratory for confirmatory
analysis by GC or GC/MS.
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