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SECTIONONE Introduction

Vicksburg Chemical Company (VCC) retained URS Greiner Woodward Clyde (URSGWC)
to perform activities associated with a RCRA corrective action program. The corrective
action program is in response to a Consent Decree which became effective July 1, 1991. The
Consent Decree requires that a RCRA Facility Investigation (RFI) be conducted at the
Vicksburg, Mississippi manufacturing facility.

The purpose of the RFI is to determine the nature and extent of releases of hazardous wastes
and/or constituents from regulated units, solid waste management units (SWMUs), and other
areas of concern (AOCs) at the facility and to gather all necessary data to support any
corrective action required,

The RFI constitutes the second phase of the RCRA corrective action program. The
program’s initial phase consists of the RCRA Facility Assessment (RFA) which is conducted
by the EPA and precedes the RFI. The RFI itself is divided into several separate tasks which
includes the Preliminary Report (Report of Current Conditions, submitted previously by
VCC then resubmitted as the Amended and Supplemental Preliminary Report and
subsequently approved by the U.S. EPA), the RFI Work Plan (originally submitted in June
1996), the Facility Investigation, and the Investigative Analysis Reports (RFI Report). In
addition to these phases, a Groundwater Assessment (GWA) Work Plan (originally submitted
in June 1996), 2 Closure Plan for SWMU 1 and SWMU 17 (submitted and subsequently
approved by the U.S. EPA) and Annual Groundwater Assessment Reports are required by the
Consent Decree,

This document is a supplemental and amended work plan that defines and describes the RET to
be executed by VCC. The purpose of the RFI Work Plan is to establish procedures for
collecting information as necessary to provide for protection of human health and the
environment. The Amended and Supplemental RFI Work Plan is issued because of the
additional field derived information and understanding of the site obtained since June 1996,

The RFI program consists of the following tasks:

. RFI Work Plan

. Implementation of the Work Plan
. Investigative Analysis Reports
. Corrective Measure Implementation Plan

URS Greiner Woodward Clyde NBTRIWORDPWVICKSBURIBB31RAS-RFI-WR-315.TXT.DOCU-NOv-osBTR  1-1



SECTIONONE Introduction

. The RFI Work Plan activities are intended to be executed concurrently with the GWA Work
Plan. As will be described subsequently, a portion of the RFI program has been expedited
because of VCCs need to expand its manufacturing and storage capability in some of the
SWMu arcas. The RFI Work Plan should be reviewed in conjunction with the GWA Work
Plan. The GWA Work Plan includes the following elements:

. Number, location, depth of wells, and the rationale for any new well placement

. Construction logs for each existing monitoring well

. List of the monitoring parameters

. Geologic cross-sections

. Sampling and analytical methods for those hazardous wastes or hazardous
constituents at the facility

. Evaluation procedures, including any use of previously- gathered groundwater
quality information

. Schedule of implementation

The elements of the RFI Work Plan are organized and presented in this document in the

. following sections:

. Section 2 — RFI Work Plan Objectives
. Section 3 ~ Technical Approach
. Section 4 — Project Schedule and Submittals

. Section 5 — Project Management Plan
. Tables
- Table 1 Description —- SWMUs 1, 17 and 16
- Table 2 Phase I Sampling Accomplished ~ SWMUs 1, 17 and
16
- Table 3 Phase 1l Sampling Accomplished - SWMUs 1, 17 and
16
- Table 4 Sampling Proposed — SWMU 2
- Table 5 Sampling Proposed - SWMU 4
- Table 6 Sampling Proposed - SWMU 5
- Table 7 Sampling Proposed - SWMUs 7 and 20
- Table 8 Sampling Proposed — SWMU 8
- Table 9 Description — SWMU 9
. - Table 10 Episode I Sampling Accomplished — SWMU 9

URS Greiner Woodward Clyde WBTR1WORDPYICKS BLRBEB31 SWS-RFI-WP-315-TXT.DOCU -NOV-gseTR -2



SECTIONONE

Introduction

- Table 11
- Table 12
- Table 13

- Table 14

- Table 15
- Table 16
- Table 17
- Table 18
- Table 19
- Table 20

. Figures
- Figure 1

. Appendices
- Appendix A
- Appendix B
- Appendix C
- Appendix D

Episode II Sampling Accomplished - SWMU 9
Description - SWMUs 12, 11 and 15

Phase I Sampling Accomplished - SWMUs 12, 11 and
15

Phase II Sampling Accomplished - SWMUs 12, 11 and
15

Sampling Proposed — SWMU 14

Sampling Proposed - SWMU 18

Sampling Proposed - SWMU 30

Sampling Proposed - SWMU 34

Summary RFI Sampling Accomplished and Proposed
Summary  Groundwater  Assessment Sampling
Accomplished and Proposed

SWMU Locations, RFI Solid and Concrete Sample
Points, Groundwater Assessment Monitor Well
Locations

RFI QAP

RFI Data Management
Health and Safety Plan
Community Relations

The RFI Work Plan and the GWA Work Plan are guided by the information contained in the
Amended and Supplemental Preliminary Report (F ebruary 1994 with November 1995
Revisions) and by those portions of the RFI program carnied out to date. The SWMUs and
AQOCs are located on attached Figure 1. A list of SWMU's previously identified as requiring

field investigation as follows:

URS Breiner Woodward Clyde
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SECTIOBNONE Introduction

TABLE 1
SWMU LISTING
SWMU NUMBER SWMU NAME
MAJOR FIELD INVESTIGATION
1and 17 Hazardous Waste Container Storage Area and Off-Specification Product Storage Area
2 Inactive Landfill - will include AQC 4
7 Former Dinoseb Production Area - will include SWMI 20
g Dinoseb Drumming Area
11 Former MSMA Production Area - will include SWMU 12 and SWMU 15
14 Former Toxaphene Production Area
23 North Pond Area
MINOR FIELD INVESTIGATION
4 Activated Carbon Treatment Unit
5 South Plant Drainage System
B Dinoseb Loading/Unloading Area
13 South Plant Drainage Ditches
16 Former Atrazine Production Area
17 Returned Product Storage Area
18 - Former Blue Tank Area
22 North Plant Neutralization System Concrete Sump
25 North Plant Subsurface Wastewater Pipes
29 Floor under North Plant Oil Collection Unit
30 North Plant Waste Accumulation Area
31 North Plant No. 6 Fuel Oil Area
34 Junkyards

The following is a tabulation of SWMU activity at the site which was expedited because of
VCC’s plans to construct new manufacturing facilities and also utilize some of the SWMU
areas for storage and for transportation related activity:

TABILE 2
SWMU ACTIVITY
Report Date Status Comment
RFI Work Plan August 1994 Submitted -
SWMUs 9 and 16
RFI Report September 1994 Submitted -
SWMUs 9 and 16
SWMU 23 Nerth Pond October 1994 Submitted 14 piezometers were installed
RFI Work Plan
FRI Report
Closure Plan February 1995 Approved by the -
SWMUs 1 and 17 (Modified 10-26-95) U.S. EPA and
MSDEQ

URS Breiner Woodward Clyde WBTRIWORDPWICKSBURSEBISAS-RFLWP-215-TXT DOCM-NOv-99eTR  1-4



SECTIONONE Introduction
TABLE 2
SWMU ACTIVITY
Report Date Status Comment

RFI Work Plan June 1996 Under Review Incorporated investigative

Fntire Site {modified 12-16-99) - | phase of “Closure Plan
SWMUs 1 and 177

GWA Work Plan June 1996 Under Review -

Entire Site (modified 12-16-99)

RFI Expedited Work Plan January 1997 Submitted VCC planned to expand

SWMUs 12, 11, 15, 16, 1 manufacturing capability into

and 17 SWMU 12, 11 and 15 area or
SWMU 16, 1 and 17 area

RFI Report, Corrective June 1997 Approved by the -

Measures Study, RCRA U.S. EPA and

Corrective Measures MSDEQ

Implementation Pian

SWMUs 16, 1 and 17

{Corrective Action June 1997 Approved by the -

Management Unit U.S. EPA and

Application MSDEQ

RFI Report April 1993 Submitted --

SWMUs 12, 11 and 15

Corrective Measures April 1998 Submitted -

Implementation Plan (as amended

SWMUSs 12, 11 and 15 July 15,1 998)

Corrective Action July 1998 Submitted -

Observation Confirmatory

Sampling and Analysis

SWMUs 1 and 17 |

Arsenic Data Sets October 15, 1998 Submitted Evaluation of arsenic

Arsenic Data Sets - Qctober 26, 1998 Submitted background data.

Addendum '

SWMU 9 March [ 1, 1999 Submitted --

Corrective Action

Observation

Observations and Sampling | September 8, 1999 Submitted Surficial dinoseb

of Ditch contamination of soil noted
during excavation of a ditch
for a new water drainage line.

URS Greiner Woodward Clyde VBTRIWORDPVICKSBURISSB31SAS-RFI-WP-318-TXT.DOCH-NOV.g9eTR  1-5




SECTIONTWO RFI Work Plan Objectives

The primary objectives for the RFI Work Plan are to establish procedures for collecting
information as necessary to provide for protection of human health and the environment.
Specifically, these objectives are to:

. Identify specific constituents of concem for SWMUs requiring further
investigation;

. Determine whether or not SWMUs in question are releasing hazardous
constituents into the environment;

. Identify the source(s) of contamination if a release of hazardous constituents
is occurring;

. Determine the horizontal and vertical extent of contamination;

. Evaluate migration rates, pathways, and potential receptors; and

. Provide data for the evaluation of remedial alternatives and associated heaith
risk assessments for the site.

These objectives will be obtained by implementing the RFI Work Plan which consists of the
following:

. The Amended and Supplemental RFI Strategy, Characterization, Schedule
and Management Plan which describes sample Tocation rationale;
. The RFI Data Collection Quality Assurance Plan which describes how
samples will be taken and the analyses performed; and
. The RFI Data Management Plan which describes how data will be handled
and communicated.
URS Greiner Woodward Clyde WBTR1WORDPWVICKSBURWEB315\AS-RFI-WP-315-TXT. DOCH-NOV-098TR  2-1



SECTIONTHREE Technical Approach

3.1 RFIWORK PLAN RATIONALE

The rationale which forms the basis for this RFI Work Plan and the GWA Work Plan is based
on VCC's process knowledge of the SWMUs requiring further investigation, VCC’s
groundwater meonitoring program, and information obtained during the investigation of
SWMUs 9, 16, 23, 1, 17, 12, 11 and 15. The process knowledge is summarized in the
Preliminary Report. The groundwater monitoring program analytical and piezometric data and
geologic, analytical and piezometric data obtained from various studies and assessments are
summarized within the GWA Work Plan so as to obviate the need for repetition of effort.

The location and historic boundary of each SWMU is shown in Figure 1. The environmental
setting and potential receptors/pathways for the entire site were summarized in the Preliminary
Report. The remaining information to be gathered during the RFI and GWA includes the
following: '

. The vertical and horizontal extent of releases that have or are occurring within
the SWMU boundaries which could potentially impact human health or the
environment.

. The transport mechanisms, rates, and pathways for migration of hazardous
constituents from SWMU areas,

For the former production areas, it is necessary to determine if hazardous constituents are
migrating out of the SWMU area through surface water or groundwater. If there are indications
of release, the vertical and horizontal extent of established constituents of concemn will be
assessed. Hydrogeological data will be gathered to determine flow directions and pathways.

Storage areas will be approached from the standpoint that the type of hazardous constituents
stored in the units are known. The extent of contamination, if any, will therefore be assessed,
followed by a study of migration rates, pathways, and potential receptors.

The field investigation will proceed in phases. Phase 1 will focus on areas of surficial
contamination within the SWMUs that are suspected or confirmed to have a release. Details of
Phase I sampling are provided in Section 3.2. Evidence of surficial contamination will trigger
subsequent investigation of groundwater in these areas, Additionally, if there are informational

URS Greiner Woodward Clyde WBTR1WORDPWICKSBURISARE 15AS-RFI-WP-315-TXT.DOCA-NOV-388TR  3-2



SECTIONTHREE Technical Approach

deficiencies now evident in the existing monitor well program, those deficiencies will be filled
with the installation of additional wells during Phase L.

A Phase II Field Investigation Work Plan will be prepared, if required, for those areas where
additional information is needed. The primary objective of Phase II will be to establish the
vertical and horizontal extent of contamination, if it is not adequately established in Phase I.
The Phase I Work Plan will, for example, establish additional sample points for surficial
sampling, if the horizontal extent is not adequately established in Phase I. The Phase I Work
Plan will also identify locations for monitor wells for individual SWMUs where there is
evidence of releases.

3.2 PHASE | SAMPLING - SITE CHARACTERIZATION

The primary purpose of Phase I will be to determine if the SWMU is releasing hazardous
constituents into the environment. After the results of Phase I are known it may be necessary to
further delineate the extent of contamination in excess of action levels. The additional sampling
and analysis is described in Section 3.4 Phase I1 Sampling.

Background

Two background samples will be submitted for analysis in order to establish normal
concentration ranges for elements in soils and for quality control. The background sample
locations will be randomly taken from the area to the north-northwest of the main
administration building. The area was previously a borrow area and is now a parking lot. The
samples will be obtained from undisturbed areas surrounding the parking lot. The borrow area
is not known to have been affected by plant operations. Samples were obtained in the same
area for a determination of the background concentration of arsenic. The background samples
will be composited from four boreholes between 0 to 12 inches and four boreholes from 12 to
36 inches below present ground surface for comparison to samples taken from the SWMUs
under investigation. The sample will be analyzed for all the Constituents of Concern noted in
the discussions of the sampling at each SWMU.

URS Greiner Woadward Clyde WETRIMORDPVIGKSBURSEB31 SAS-RFIWP-315-TXT DOCU-NOV-008TR  3-3



SECTIONTHREE Technical Approach

. 321 SWMU 1 - Hazardous Waste Container Storage Area, SWMU 17 - Off
Specification Product Storage Area, and SWMU 16 — Former Atrazine Production
and Storage Area

As noted in the description of SWMU Activity presented in the introduction, there has been
considerable work accomplished at SWMUs 1, 17 and 16. A brief summary describing the
arcas and the history are noted below:

TABLE 1
DESCRIPTION - SWMUs 1, 17 and 16
SWMU
Number Unit Name Physical Description Former Function
1 Container (Drum) Storage 80 foot by 80 foot concrete pad Less than 90 day storage
Area with containment curbs, area.
17 Returned Product Storage The unit was located on a concrete | Temporary storage for
Area slab floor with a tin roof. The unit | returned and off-spec
1s adjacent to the Container product.
: {Drum} Storage Area (SWMU 1).
16 Former Atrazine Production The unit consists of trenches, Chemical processing area
. Area sumps, production vessels, and which produced and stored
tanks. atrazine. Warehouse is
currently used to store
Kcarb,

TABLE 2
PHASE I SAMPLING ACCOMPLISHED - SWMUs 1,17 and 16
Number of
SWMU Number Sample Description Sample Points Samples Analyte List
16 Concrete and Soil 5 concrete and soil 15 C
Atrazine Warehouse
Soil 1 s0il 2 B
16 Concrete and Soil 6 18 C
Atrazine Production
Area
Soil 1 22 B
URS Greiner Woodward Clyde NBTRIWORDPWVICKSBURISEB31SAS-RFI-WP-315-TXT.D0CM-NOV-omaTR 3=
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SECTIONTHREE

Technical Approach

TABLE 2

PHASE I SAMPLING ACCOMPLISHED - SWMUs 1,17 and 16

Number of
SWMU Number Sample Description Sample Points Samples | Analyte List
1,17 Concrete and Soil 10 conerete and soil 30 A
Container Storage and
Off-Spec Storage
Soil 2 soil 4 A
TABLE 3
PHASE I SAMPLING ACCOMPLISHED -- SWMUs 1, 17 and 16
Number of
SWMU Number Sample Description Sample Points Samples Analytes
16 Soil and Groundwater 2 7 Toxaphene
Atrazine Warehouse
1 4 Toxaphene
and Arsenic
16 Soil and Groundwater 1 4 Toxaphene
Atrazine Production
Area
1,17 Concrete 1 1 Dinoseb and
Container Storage Arsenic
and Off-Spec Storage _
Background Soil 6 6 Arsenic
LEGEND:

A Atrazine, Cyanazine, Arsenic, Dinoseb, Toxaphene, Tolene
B TCL, TAL, Atrazine, Cyanazine, Dinoseb
C  Atrazine, Cyanazine, Arsenic, Dinoseb, Toxaphene

The sequence of events and results are presented in detail in the following publications:

. Closure Plan SWMUs 1 and 17, February 1995 (modified October 26, 1995)

. RFI Expedited Work Plan SWMUs 12, 1, 15, 16, 1 and 17, January 1997

. RFI Report, Corrective Measures Study, RCRA Corrective Measures
Implementation Plan SWMUs 16, 1 and 17, June 1997

» Corrective Action Observation Confirmatory Sampling and Analysis, July

1998

. Arsenic Data Sets, October 15, 1998 and October 26, 1998

URS Greiner Woodward Clyie

B

WBTRIWORDPWVICKSBURIS6B3 tS\AS-RFI-WP-315-TXT.DOCU-NOV-29\BTR 3 '5




SECTIONTHREE Technical Approach

The “Corrective Measures Implementation Plan” summarizes the analytical data and clean up
plan. “Arsenic Data Sets” provides interpretation of the relatively high concentration of
arsenic as a background value. The clean up plan was executed and the results reported in
the document “Corrective Action Observation Confirmatory Sampling and Analysis™,
SWMUs 1, 17 and 16 can now be considered clean areas.

3.22 SWMU 2 - Inactive Landfill

The Inactive Landfill will be investigated for a release of hazardous constituents into the soils
and uppermost groundwater. During the initial phase, continuous sampling at a maximum of
three locations as shown in Figure 1 will be performed until groundwater is reached at 90 to
100 feet measure level (msl). Groundwater samples will be obtained. Two soil samples will be
collected from each 5-foot increment. One sample will be stored on ice for possible delivery to
the analytical laboratory. The second sample will be placed in a jar, covered with foil, sealed
with a lid and kept at ambient temperature for a minimum of 15 minutes. Field "head space”
analysis will be performed on the sample by inserting the HNu or OVA (photoionization or
flame ionization device) into the jar and recording measurements. Samples with detectable
volatile organic vapors will be eligible for analysis. If no "head space” readings are noted, two
samples from each boring will be taken for verification and analysis in the laboratory, One
sample will be taken from the 5-foot increment immediately above the uppermost groundwater
zone and another will be taken from the initial 5-foot increment. An additional sample will be
taken for analysis in the laboratory if "head space" readings are noted. The additional sample
chosen will be that which represents the 5-foot increment with the highest "head space” reading.

This sampling phase will determine the vertical extent of the contamination. The maximum
horizontal extent of the contamination in the uppermost 30 feet is defined by the natural
boundary of the landfill edge. Seven shallow (hand auger) borings will be taken in the runoff
area west of SWMU 2 and sloped toward the southwest to determine if, through surface water
runoff and erosion, hazardous constituents have been released from SWMU 2 and the vertical
and horizontal extent of that contamination. The hand auger borings will be 2; feet in depth.
A sample will be obtained in the 6- to 12-inch below ground surface (bgs) elevation and the 24-
to 30-inch bgs elevation.

The samples will be analyzed for the Toxic Compound List (TCL) and the Toxic Analyte List
(TAL) plus atrazine, cyanazine and dinoseb. The TCL and TAL are found in the attached RFI
QAP.

URS Greiner Woodward Clyde WBTRIWORDPVICKSBURWGES 1 5WAS-RF-WP-315-TXT DOCU-NOV-B%BTR  3-6



SECTIONTHREE

Technical Approach

The total number of samples to be submitted for analysis shall be as follows:

TABLE 4
SAMPLING PROPOSED - SWMU 2
SWMU Groundwater Analyte
Neo. Description Soil Samples Samples List
2 Top of Landfill 9 3 B
S.W. Runoff 14 0 B

3.2.3 SWMU 4 - Activated Carbon Treatment Unit

The soil around the Activated Carbon Treatment Unit containment pad will be sampled. Six
auger borings will be made to a depth of 12 inches. Samples will be taken from the 6- to 12-
inch depth. These samples will be analyzed for TCL, TAL plus atrazine, cyanazine and
dinoseb. Due to the proximity of the Former Dinoseb Production Area (SWMU 7) and
Railroad Loading/Unloading Station (SWMU 20) to SWMU 4, Phase I sampling around the
Carbon Treatment Units will be limited to the perimeter of the concrete pad.

TABLE 5

SAMPLING PROPOSED - SWMU 4

Na. of Analyte List
SWMU No. Description Samples
4 Perimeter Soil 6 B

3.24 SWMU 5 - South Plant Drainage System

The Phase I investigation will involve onsite discrete soil sampling and analysis for atrazine,
cyanazine, arsenic, dinoseb and toxaphene at 200-foot intervals adjacent to the pipe. The
samples will be taken in the 6-inch interval at the depth of the buried drainage pipes and
conduits. {Some of the drainage pipes are 10 feet below ground surface.) For pipes on the
ground surface, samples will be taken from a depth of 6 to 12 inches. Samples will be analyzed
for atrazine, cyanazine, arsenic, dinoseb and toxaphene. Sample locations are not located on
Figure 1. The entire south plant drainage system is not depicted on Figure 1 and is not
available on a composite drawing. A summary of the samples is as follows:

URS Greiner Woodward Clyde
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SECTIONTHREE Technical Approach

TABLE 6
SAMPLING PROFOSED - SWMU 5
No. of Analyte
SWMU No. Description Samples List
5 From S. Rainwater Sump to Ponds 6 C
5 S. Drainage Loop 6 C
5 N. Drainage Loop 4 C

3.25 SWMU 7 - Former Dinoseb Production Area (Includes SWMU 20 - Railroad Car
Loading/Unloading Station)

Two sets of samples will be taken during the Phase 1 investigation of the Former Dinoseb
Production Area. One set of samples will be taken from 6 to 12 inches bgs and a second set of
samples will be taken from 36 to 42 inches bgs. The samples will be taken 200 feet apart along
each major section of the railroad track from south rainwater sump to the old Nitric Acid Plant,
These samples will be analyzed for atrazine, cyanazine, arsenic, dinoseb and toxaphene.

The soil beneath the area where the concrete pad which formed the foundation for the former
production area will be sampled. Three samples for 6 to 12 inches bgs and three samples from
32 to 42 inches bgs will be taken. These samples will be analyzed for atrazine, cyanazine,
arsenic, dinoseb and toxaphene.

The total number of samples to be submitted for analysis shall be as follows:

TAELE 7
SAMPLING PROPOSED -~ SWMUs 7 AND 20
No. of Analyte
SWMU No. Description Samples List
7 | Dinoseb Production Area 6 A
20 | Railroad Area 36 A

URS Greiner Woodward Clyde
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3.2.6 SWMU 8 - Dinoseb Loading/Unloading Area

The Dinoseb Loading/Unloading Area (SWMU 8) is covered by a concrete pad. This pad
contains sumps and drainage trenches. Two concrete samples will be taken. Four soil samples
will be taken below the concrete cores at depths from 6 to 12 inches bgs and also 18 to 24
inches bgs. The sampling locations are shown in Figure 1. The samples will be analyzed for
atrazine, cyanazine, arsenic, dinoseb, toxaphene and toluene.

The total number of samples to be submitted for analysis are as follows:

TABLE 8

SAMPLING PROPOSED - SWMU 8

Analyte
SWMU No. Description No. of Samiples List
8 Concrete 2 A
Shallow Soil 2 - A
Deep Soil 2 A

3.2.7 SWMU 9 - Dinoseb Drumming Area

As noted in the description of SWMU Activity presented in the introduction, there has been

considerable work accomplished at SWMU 9. A brief summary describing the area and the
history is noted below:

TABLE 9

DESCRIPTION - SWMU 9

Former
SWMU No. Unit Name Physical Description Function
9 Drumming Buildmg 225’ x 75° warehouse Package dinosedb in drums
building with concrete floor | and containers

The sampling of SWMU 9 occurred in two episodes, as surmarized below:

URBS Grelner Woodward Clyde
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TABLE 10
EPISODE I SAMPLING ACCOMPLISHED - SWMU ¢
No. of
SWMU No, Sample Description Sample Points Samples Analyte List
9 Soil and concrete 8 16 _ F

TABLE 11

EPISODE II SAMPLING ACCOMPLISHED — SWMU 9

No. of
SWMU No. Sample Description Sample Points Samples Analyte List
9 Soil and groundwater 5 6 B
{(5soiland 1
groundwater)

LEGEND:

B TCL, TAL, Atrazine, Cyanazine, Dinoseb
F  BTEX, TPH, Atrazine, Cyanazine, Arsenic, Dinoseb, Toxaphene

The sequence of events and results are presented in detail in the following publications:

. R¥I Work Plan SWMUs 9 and 11, August 1994
. RFI Report SWMUs 9 and 16, September 1994
. SWMU 9 Corrective Action Observation, March 1999

The “Corrective Action Observations” summarizes the clean up activity that occurred and the
analytical data. The northern two-thirds of SWMU 9 can be considered to be clean,

328 SWMU 11 - Former MSMA Production Area - will include SWMU 12 - Former
MSMA Unloading Area and SWMU 15 - Former Methyl Parathion Production Area

As noted in the description of SWMU Activity presented in the introduction, there has been
considerable work accomplished at SWMUs 11, 12 and 15. A brief summary describing the
area and the history is noted below:
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TABLE 12
DESCRIPTIONS - SWMUs 12, 11 and 15
SWMU Former
No, Unit Name Physical Description Function
12 Former MSMA Salt Two concrete lined bays (15 to | MSMA by-product salts were
Urloading Area 10 feet) covered by a roof. loaded into sludge dumpsters
for offsite disposal.
11 Former MSMA Production: The unit consists of trenches, | Chemical processing area
Area sumps and product storage which produced MSMA.
tanks. The unit has been 90%
dismantled.
15 Former Methyl Parathion The unit is located on the same | Chemical processing area
Production Area site as the Former MSMA which produced methyl
Production Area (SWMU 11). | parathion.

The sampling SWMUs 12, 11 and 15 occurred in two phases, as summarized below:
The sequence of events and results are presented in detail in the following publications:

. RFI Expedited Work Plan SWMUs 12, 11, 15, 16 and 17, January 1997

. RFT Report SWMUs 12, 11 and 15, April 1998

. Corrective Measure Implementation Plan, April 1998 (as amended July 15,
1998) '

The RFI Report summarizes the analytical data available for the site. The Corrective

Measures Implementation Plan describes corrective measures to be taken after approval by
the U.S. EPA and MSDEQ.

TABLE 13
PHASE I SAMPLING ACCOMPLISHED — SWMUs 12, 11 and 15
No. of Sample ,
Description Locations No. of Samples | Analyte List

Sludge/sediment sample location (TCL, TAL, : 10 10 D
atrazine, cyanazine, dinoseb, dioxin)

Concrete, asphalt or soil sample (TCL, TAL, atrazine, 4 5 D
cyanazine, dinoseb, dioxin)

Concrete of asphalt and or soil (arsenic only) 2i 45 G
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TABLE 13
PHASE I SAMPLING ACCOMPLISHED - SWMTUs 12, 11 and 15
No. of Sample

Description Locations No. of Samples | Analyte List
Wipe. 100 square centimeter of five locations: Floor 5 5 G
1 inside laboratory duct. Floor 2 wall, horizontal
column and inside chute (arsenic only)

10-foot boring (analyze for toxaphene, dinoseb, 5 15 H

arsenic, and BTEX)

1-foot boring (analyze for toxaphene, dinoseb, arsenic, 4 4 H

and BTEX)

QA/QC matrix spike and matrix spike duplicate 3 6 G
samples at 3-2-G, (-2-G, 3-C-G

QA/QC matrix spike and matrix spike duplicate at 6- 2 4 D
t-D, M-1-D

QA/QC matrix spike and matrix spike duplicate at 5-2 1 2 H

TABLE 14
PHASE I SAMPLING ACCOMPLISHED — SWMUs 12, 11 AND 15
No. of '

SWMU No. Sample Description Sample Points Samples Analyte List
12/11 Soil 13 51 G
12/11 Groundwater 13 13 G
12/11 Soil 1 1 G

LEGEND:

C Atrazine, Arsenic, Dinoseb, Toxaphene
D TCL, TAL, Atrazine, Cyanazine, Dioxin
G Arsenic

H BTEX, Arsenic, Dinoseb, Toxaphene

3.29 SWMU 13 - South Plant Drainage Ditches

The investigation of the major South Plant Drainage Ditch will involve onsite discrete sediment
sampling and analysis. Sediment samples will be taken from 6 to 12 inches in depth at 200 foot
intervals along the drainage ditch. Samples will be taken from SWMU 34 (Junkyard) to the
vicinity of the railroad track.. Samples will be taken during the investigation. The sample
points are depicted on Figure 1.
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Samples will be analyzed for atrazine, cyanazine, arsenic, dinoseb and toxaphene.

A summary of the samples is as follows:

TABLE 15

SAMPLING PROPOSED - SWMU 13
SWMU No. Description No. of Samples Analyte List
13 Soil ~ 6™ - 12" bgs 9 C

3.210 SWMU 14 - Former Toxaphene Production Area

The soil beneath the Former Toxaphene Production Area (SWMU 14) will be sampled. Areas
adjacent to SWMU 14 will be sampled and analyzed under a similar sampling program for
SWMU 7 (including SWMU 20). Three soil samples locations are established in the area.
Three 6- to 12-inch bgs samples and three 36- to 42-inch bgs samples will be taken. These
samples will be analyzed for atrazine, cyanazine, arsenic, dinoseb and toxaphene.

A summary of the samples is as follows:

TABLE 16
SAMPLING PROPOSED - SWMU 14
SWMU No. Description No. of Samples Analyte List
14 Soil — 6" — 12” bgs 3 ‘ C
14 Soil - 36™ — 42" bgs 3 C

3.2.11 SWMU 18 - Former Blue Tank Area

Three soil surface samples will be taken in the immediate location of the Former Blue Tank
(SWMU 18). The samples will be taken from 6 to 12 inches in depth. The samples will be
analyzed for atrazine, cyanazine, arsenic, dinoseb and toxaphene.

An additional two samples will be obtained in the roadway to the south of the Former Blue
Tank Area. During excavation of a ditch to construct a new water drainage line some
discoloration of soil due to dinoseb was noted in the surface soil approximately 75 feet from the
Former Blue Tank Area. A description of an observation and investigation of the ditch is
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. described in “ Observations and Sampling of Ditch,” August 19, 1999. The dinoseb could have

originated from spills on unloading/loading at the Blue Tank Area.

A summary of the samples is as follows:

TABLE 17
SAMPLING PROPOSED - SWMU 18
SWMU No, Description No. of Samples Analyte List
18 Soil 5 C

3.212 SWMU 30 - North Plant Waste Oil Accumulation Area

The North Plant Waste Oil Accumulation Area will be investigated for a release of hazardous
constituents into the surface soils. Sampling at three locations will be performed to a depth of 6
to 12 inches bgs. Samples will be selected for benzene, ethylbenzene, toluene, xylene (BTEX)
and total petroleum hydrocarbon (TPH) analysis. A summary of the samples is as follows:

| TABLE 18

SAMPLING PROPOSED — SWMU 30
SWMU No. Description No. of Sampies Analyte List
30 Soil 3 E

3.2.13 SWMU 34 - Surplus Equipment Storage (Junkyard)

Each Surplus Equipment Storage area will be tested for soil contamination. Three surface
samples from 6 to 12 inches bgs will be completed in both the North and South Plant Junkyards.
The samples will be analyzed for BTEX, TPH, atrazine, cyanazine, arsenic, dinoseb and
toxaphene. A summary of the samples is as follows:

TABLE 19

SAMPLING PROPOSED - SWMU 34

SWMU Ne. Description No. of Samples Analyte List
34 South Junkyard 3 F
. North Jmkyard 3 F
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3.3  EVALUATION OF DATA FROM PHASE |

The following table is a summary of the contamination sampling to be executed during Phase I -

(note that some of the sampling has been completed):

TABLE 20

SUMMARY RFI SAMPLING ACCOMPLISHED AND PROPOSED

Soil or
SWMU Number Sample Concrete Groundwater
Points Samples Analyte List Samples

1/17 — Storage Sampling has been completed.
2 — Landfill 10 23 B 3
4 — Activated Carbon Treatment 6 6 B 0
5 — South Plant Drainage 16 16 C 0
7/20 — Former Dinoseb Production 21 42 A 0
Area/Railroad Car Loading/Unloading
Station
8 — Dinoseb Loading/Unloading Area 2 6 A 0
9 — Dinoseb Drumming Building Sampling has been completed.
11/12/15 MSMA-Methy! Production Area Sampling has been completed.
13 — West Drainage 9 C 0
14 — Toxaphene 6 C 0
16 — Aftrazine Sampling has beer completed.
18 — Blue Tank 5 5 C 0
23 — North Pond Sampling has been completed.
30 — Waste Oil 3 3 E
34 - Junkyard 6 F 0
LEGEND:

A Amazine, cyanazine, arsenic, dinoseb, toxaphene, toluene

B TCL, TAL, atrazine, cyanazine, dinoseb

C  Atrazine, cyanazine, arsenic, dinoseb, toxaphene

D TLC, dioxin, TAL, atrazine, cyanazine, dinoseb

E  BTEX, TPH

F BTEX, TPH, atrazine, cyanazine, arsenic, dinoseb, toxaphene

In addition, as described in the “ Amended and Supplemental Groundwater Assessment Work
Plan,” October 8, 1999 the following monitor wells will be constructed:
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. MW-17A and 17B — Nested pair downgradient from SWMU 12, 11 and 15;

. MW-18A and 18B — Nested pair downgradient from SWMU 9;

. MW-12C — Well adjacent to MW-12; MW-12 and 12C will be a nested pair;
and '

. MW-10C ~ Well adjacent to MW-10; MW-10 and 10C will be a nested pair.

During the field phase of the groundwater assessment the following will be sampled:

TABLE 21

SUMMARY GROUNDWATER SAMPLING ACCOMPLISHED AND PROPOSED

Monitor Well Groundwater
Nos, Samples Analyte List
MW-1A, MW-2, MW-3, MW-4, MW-5, 21 B

MW-6, MW-7, MW-8, MW-9, MW-10,
MW-10C, MW-11, MW-12, MW-12C,
MW-13, MW-14, MW-16, MW-17A,
MW-17B, MW-18A, and MW-18B

Upon completion of the field investigation of Phase I, the next step will involve the analysis of
all soil and groundwater data collected. The analysis will include the data collected previously
in the investigations of SWMUs 1, 16, 17, 12, 11, 15, 23 and 9 and the data accumulated in the
monitoring well program (Appendix H - GWA).

The analysis of data will be summarized and presented to the EPA and MSDEQ in a Field
Investigation report. The report will discuss the sampling and analytical results and present the
data in a concise manner along with conclusions and recommendations. In the event that a
release or potential release of established contaminants of concern is not indicated, the report
could include recommendations for no further action. If a release is indicated, the report will be
issued as Interim with a Phase IT sampling plan to fully determine the extent of contamination if
sampling during Phase I was not sufficient. A Groundwater Assessment Report will be issued
in the same time frame.

3.4 PHASE Il SAMPLING

The data obtained in Phase I will be used to focus on specific areas within the SWMUs that are
suspected or confirmed to have a release. The Phase I data will also identify those specific
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constituents of concern suspected or confirmed to have been released from each SWMU area
and whether a continuing or residual source of those constituents is present.

If necessary, a separate Phase II plan will be prepared for specific SWMU areas and types of
releases; however, the rationale is described herein. The primary objective of Phase II will be
to establish the vertical and horizontal extent of contamination if it is not adequately established
in Phase I. Additional horizontal delineation will be obtained by taking surficial soil samples
further from the source. Additional vertical delineation will be obtained by soil borings and
groundwater sampling.

3.5 EVALUATION OF DATA FROM PHASE Hi

The data collected in Phase II will be analyzed and summarized to be presented to the EPA and
MSDEQ. The report will discuss the source, nature, and extent of contamination in relation to
the background levels indicative of the area. The Final RFI Report and the Final Groundwater
Assessment Report will be based on Phase I and IT results.
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4.1 RFIFIELD INVESTIGATION WORK PLAN SCHEDULE

The RFI project schedule is a function of U.S. EPA schedule of review. VCC will issue an
Interim or Draft RFI Report within 90 days of the U.S. EPA approval of work plans.

42 REPORTING REQUIREMENTS

Several reports are mandated by the Consent Decree. Due dates for these reports are also
mandated in the Consent Decree.

4.21 Progress Reports

Monthly progress reports dated the 10th of the month are being provided to EPA and MSDEQ
containing:

. Description and estimate of the percentage of the RFI completed
. Summaries of all findings
. Summaries of all changes made in the RFI during the reporting period

. Summaries of all contacts with representatives of the local community, public
interest groups, or State government during the reporting period

. Actions being taken to rectify problems |

. Changes in personnel during the reporting period

. Projected work for the next reporting period

. Copies of daily reports, inspection reports, laboratory/monitoring data, etc.
4.2.2 Interim RFI Reports

The first report will be compiled at the conclusion of Phase 1. The report will include the
following:

. Discussion of work accomplished to date
. Summary of findings
. Conclusions and recommendations

. Supporting analytical and field data
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. The first reports will include a discussion of QA/QC results, changes in project personnel and
any new issues that would impact the RFL. Each report will have appropriate drawings, tables,
figures, charts, bar graphs, maps, cross-sections, and other diagrams as needed to allow for a
clear understanding of the nature and extent of any potential contaminations that may exist at
the site.

4.2.3 Draft Final RFI Report and Final RFI Reports

At the completion of all of the phases of the RFI field investigation, a Draft Final RFI
Implementation Report will be submitted to EPA and MSDEQ as required by the Consent
Decree. The report will contain an analysis and summary of all facility investigations
implemented. Additionally, the report will also identify and discuss applicable protection
standards for groundwater. Finally, the report will include, when necessary, the following
elements:

’ Synopsts of the RFI field investigation

. Explanation of any modifications to the work plan and why these were
. necessary for the project

. Inspection summary reports

. Inspection data sheets

. Problem identification and corrective measure reports

. Block evaluation reports

. Photographic reporting data sheets

The Final RFI Report submitted to the EPA and MSDEQ will incorporate comments received
on the Draft Final RFI Report.
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The Project Management Plan consists of the following elements:

. Project task definition
. Specific personnel positions within the project organizational structure

5.1 PROJECT TASK DEFINITION

VCC has retained the services of URSGWC to develop the RFI Work Plan. Following
approval of these documents by EPA and MSDEQ, URSGWC will assist VCC in
implementing the work plans.

5.2 PROJECT PERSONNEL

Duties of key personnel are described below,

5.21 EPA and MSDEQ Project Coordinator

The EPA and MSDEQ project coordinators or designated agents will observe work plan
activities to any extent deerned necessary to confirm that the requirements of the Consent
Decree, and the RFI Work Plan are met. '

5.2.2 Project Director

The Project Director is Mr. Steve Boswell. He is an employee of and is the official
representative for VCC. He is in charge of administration of the work and the completion of
the project.

5.2.3 URSGWC Project Manager

The URSGWC Project Manger will develop the plans required by the Consent Decree and
oversee work implementing the Work Plan on behalf of VCC, and will be the primary contact
with VCC. The URSGWC Project Manager is Richard D. Karkkainen. Mr. Karkkainen is a
Principal Environmental Engineer in URSGWC.
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5.24 URSGWC Field Investigation Site Coordinator

The URSGWC Field Investigation Site Coordinator wiil handle day to day activities and '
coordinate them with other (RFI) activities. He will coordinate both efforts and oversee their
implementation. The Project Manager is expected to fulfill this role.

5.2.5 Health and Safety Officer

A Health and Safety (H & S) officer will be responsible for the administration and
implementation of the site Health and Safety for Groundwater Assessment activities. The
H & S Officer will coordinate efforts through a Site Safety Officer. The Site Safety Officer will
coordinate effort with the VCC safety personnel. The Project Manager may fulfill this role. A
Health and Safety Plan is found in Appendix G. The H & S officer will have the overall
responsibility for safety and health and will:

. Ensure that and employee medial surveillance program which meets the
requirements of 29 CFR 1910.120 is instituted and maintained.

. Be responsible for the initial pre-construction indoctrination of all on-site
personnel with regard to the H & S Plan and other safety requirements to be
observed during the construction, including but not limited to:

- potential hazards

- personal hygiene principles

- personnel protective equipment

- respiratory protection equipment usage and fit testing, and

- emergency response including site evacuation, dealing with fire and

medical situations.

. Be responsible for the maintenance of scparate exclusion, contamination
reduction, and support zones as described in the Contractor's H & S Plan and on
the drawings.

. Ensure that personnel exposure air monitoring, if needed, is properly conducted

~ and recorded.
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. If there is substantial on-site activity, maintain a recordkeeping system which
will include daily records of all site activity, waste quantities produced, waste
fransportation activity information, laboratory results, and other information.
During routine CAMU operation the VCC Project Director or his representative
will carry out this function.

5.26 QA/QC Manager

The QA/QC Manager will be responsible for coordination with the analytical laboratory and for
the validation of data.
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1.0
INTRODUCTION

The Vicksburg Chemical Corporation manufacturing facility (VCC) is located in Vicksburg,
Mississippi. The facility is a manufacturer of chemicals. An U.S. Environmental Protection
Agency (EPA) Determination of Release was issued for the facility in December, 1989.
Negotiations for a Consent Decree began in January, 1990,

VCC has retained Woodward-Clyde Consultants (WCC) to perform a RCRA Facility
Investigation (RFI) at the Vicksburg facility. WCC will conduct the investigation in
compliance with the guidelines of the Consent Decree. Among the requirements and/or
guidelines includes in the decree are procedures to control the quality of data acquired in

during the investigation. This document presents the overall approach that WCC will .

undertake to verify that the information, data, and procured results meet the quality
objectives. A detailed discussion of sampling procedures and methodologies for specific
media is also given. For information on the description and background of the RFI for the
entire facility, refer to the Preliminary Report.
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2.0
DATA COLLECTION OBJECTIVES

2.1 DATA OBJECTIVES

The primary objectives of the North Pond RFI are as follows:

. Identify or verify the contaminants of concern for each SWMU requiring
further investigation.

» Determine whether or not the SWMU’s in question are releasing hazardous
constituents into the environment.

. Identify the source of contamination

. Determine vertical and horizontal extent of contamination.

. Collect data to be used in determining the necessity and feasibility of

corrective action measures.

To meet the overall objectives of the investigation, WCC will collect subsurface soil and
groundwater samples. The following sections present the data requirements and strategy for
collection of samples from each media.

2.2 QUALITY ASSURANCE OBJECTIVES

The objectives of the Quality Assurance/Quality Control (QA/QC) procedures are to produce
data that meet (or exceed) the requirements of standard analytical methods and satisfies the
project requirements. The objectives of the QA efforts for this project are as follows:

. To provide the mechanism for ongoing control and evaluation of the
quality of data measurement throughout the project.

. Utilizing quality control data to define data quality for various
measurement parameters in terms of precision and accuracy.

. To verify that ali chemical samples are accurately and precisely collected,

analyzed and documented so that proper treatment and/or disposal of waste
material can occur.
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. To verify compliance with the Department of Transportation and other
agency requirements.
. To verify that samples are properly collected, analyzed and documented to

provide data as part of the H&S Plan.
2.2.1  Definitions of Quality Assurance Terms

Definitions of precision, accuracy, completeness, representativeness, and comparability are
presented in Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans (QAMS-0050/80, Office of Monitoring Systems and Quality Assurance and Office of
research and Development, U.S. Environmental Protection Agency, Washington, D.C.
20460, December 29, 1980).

2.2.1.1 Precision

Precision is "a measure of mutual agreement among individual measurements of the same
property. It is a measure of variability of individual sample measurements. Precision will
be assessed from the laboratory duplicate analyses of field samples and from the set of
duplicate matrix spiked samples. Precision will be measured as the percent difference in the
duplicate measurements.

Average precision and its standard deviation of the concentration data for individual
parameters will be used to evaluate the data collected and its acceptability for the objectives
of the sampling. Data to be used in evaluation will meet the criteria defined in this QAP.
Confidence intervals will be derived for data sets using standard statistical methods.

2.2.1.2 Accuracy

Accuracy is “the degree of agreement of a measurement with an accepted reference or true
value” and is a measure of a system bias. Bias is the difference between the mean of the true
sample values and the mean of the laboratory analysis. Accuracy will be assessed using
laboratory spiked standard matrix samples in conjunction with field and trip blank samples

and laboratory method and reagent blanks. Average accuracy and its standard deviation of .
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the concentration data will be used if sufficient data are collected for a specific sampling
activity.

2.2.1.3 Completeness

Completeness is “a measure of the amount of the valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal conditions."
The completeness of data objectives reflect the degree to which required samples specified
in the appropriate sampling plan have been collected and the necessary analysis performed,
in order to create a sufficient data base to meet the objectives. If the completeness objective
is not met, an evaluation will be undertaken to determine if resampling is required to provide
adequate data to meet specific task objectives.

2.2.1.4 Representativeness

Representativeness "expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition,
or an environmental condition." Representativeness is a function of the sample site selection
and sample collection and analysis techniques. The objective of this program is to obtain
samples which are representative of the media to be measured. The rationale of the selection
of sample sites is provided in the project plans (including this QAP).

2.2.1.5 Comparability

Comparability "expresses the confidence with which one set of data can be compared with
another.”" Comparability can be related to precision and accuracy since these quantities are
measures of data reliability. Qualitatively, data subjected to strict QA/QC procedures will
be deemed more reliable than data obtained from another project or previous study. To
maintain comparability, the sampling method used, chain-of-custody procedures, EPA
analytical methods and qualified laboratories and establishment of strict QA procedures and
sampling guidelines provide the basis for uniformity in all data collection and analysis
activities.
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2.2.2  Accuracy, Precision, and Sensitivity of Laboratory Analysis

The QA objective with respect to accuracy, precision, and sensitivity of laboratory analytical
data is to achieve the QC acceptance criteria of the analytical protocols.

During the RFI field work there will be analyses performed for constituents of concern from
the following list:

Parameter or group of parameters:

Atrazine, cyanazine, arsenic, dinoseb, toxaphene, toluene
TCL, TAL, atrazine, cyanazine, dinoseb

Atrazine, cyanazine

TCL, dioxin, TAL, atrazine, cyanazine, dinoseb

BTEX, TPH

BTEX, TPH, atrazine, cyanazine, arsenic, dinoseb, toxaphene

THODOW»

A table listing the SWMU Number, number of samples to be taken and the analytical
parameter or group of parameters is presented as Table 1 for the RFI Workplan and Table
2 from the Groundwater Assessment Workplan.

A summary of the parameter and possible methods to be employed by the offsite laboratory
are as follows:

Parameter Protocol

Toxaphene, Atrazine and Cyanazine { EPA SW-846, Method 8080

Dinotrobytyl Phenol (Dinoseb) EPA SW-846, Preparation Method 3550, Analysis Method 8615
Arsenic EPA SW-846, Method 7060
Toluene EPA SW-846, Method 8020

TAL, Dioxin (See Table 3) Statement of Work for Organic Analysis Multi-Media Multi-

Concentration, SOW 2/88, Revision 9/88, 4/89, and 5/89, Office
of Solid Waste and Emergency Response, U.S. EPA,
Washington, D.C., May 1989
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Parameter Protocol s "

TAL (See Table 4) Statement of Work for Inorganic Analysis Multi-Media Multi-
Concentration, Sow No 788, Revisions 2/89 and 6/89, Office of
Solid Waste and Emergency Response, U.S. EPA, Washmgton
D.C., June 1939

The TCL parameters and contract required guantitaion limits are listed in Table 3. The
detection limits for metals analyses in accordance with SW-846, 3rd Edition are presented
on Table 4. Accuracy and precision criteria for the parameters to be tested in accordance
with EPA CLP protocols and SW-846 is shown in Table 5. The accuracy and precision of
laboratory analyses for samples tested in accordance with CLP and SW-846 protocols will
be determined by testing of laboratory blanks, duplicates, and spiked samples in accordance
with the frequencies shown in Table 6. Compounds that are often used as matrix and
surrogate spikes for CLP and SW-846 organic analyses, and their control limits from CLP
Protocols, are included in Tables 7, 8 and 9.

223  Quality of Field Samples

Field duplicates, rinsate blanks, trip blanks, and matrix spikes/matrix spike duplicates will
be taken in the field and submitted to the analytical laboratory to provide a means to assess
the quality of the data resulting from field investigation tasks. Field duplicate samples will
be analyzed to check for sampling and analytical reproducibility. Field and trip blank
samples will be analyzed to check for procedural contamination and cross-contamination
during shipment and storage of samples. Matrix spike/matrix spike duplicate samples will
be analyzed to verify that recoveries falling outside acceptance windows are attributable to
sample matrix interferences and not to laboratory analytical errors.

Field duplicates for groundwater will be obtained at the frequencies indicated in Table 10.
The samples will consist of obtaining a duplicate sample set for analysis from the sample.
Rinsate samples will be prepared by rinsing decontaminated equipment with deionized water
and collecting the rinsate sample. Matrix spike and matrix spike duplicates will be collected
in the field but they will be spiked in the laboratory. Trip blanks will be prepared by the
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laboratory and shipped with the sample containers. The trip blanks will be kept with
collected samples and shipped back to the laboratory for analysis.

2.2.4  Accuracy of Field Measurements
Measurement data will be generated in many field activities that are incidental to collecting

samples for analytical testing or unrelated to sampling. These activities include, but are not
limited to, the following:

J Documenting time and weather conditions

) Determining depths in a borehole or piezometer and static water levels
. Measuring pH and conductivity of ground water samples '

. Screening samples with an organic vapor analyzer (OVA) or

photoionization detector (PID)

The general QA objective for such measurement data is to obtain reproducible and
comparable measurements to a degree of accuracy consistent with the intended use of such
data through the documented use of standard procedures. .

The QC level of effort for the field measurement of pH consists of pre-measurement
calibration and post-measurement verification using two standard reference solutions each
time to sample pH. This procedure will be performed for each sample tested. The QC effort
for field conductivity measurements will include daily calibration of the instrument using
standard solutions of known conductivity.

The accuracy of field measurements of pH will be assessed through pre-measurement
calibrations and pH-measurements verifications using at least two standard buffer solutions.
The two measurements must each be within + 0.1 standard unit of buffer solution values.
If measurements not within + 0.1, the problem will be evaluated. A fresh portion of buffer
solution will be utilized. If the problem persists, a different (new) buffer solution will be
used. Precision will be assessed through replicate measurements. (The electrode will be
withdrawn, rinsed and de-ionized water and re-immersed between each replicate). The
instrument used will be capable of providing measurements to 0.1 standard unit. A total of
four replicates for pH and conductivity will be performed.
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The accuracy of measuring depths (for boreholes and static water levels) will be assessed by
using a measuring device (weighted tape or electronic water level indicator such as an M-
scope) that has been calibrated before use by measuring two known lengths. Any
measurements taken with the device will be adjusted by the difference (if any) in length over _
the appropriate depth interval. At least three replicate depth measurements will be made and
the average depth measurement will be used.

The data from the OVA or PID is used for screening only to select samples for analysis.

After receiving laboratory data the OVA or PID and lab data will be evaluated for
comparability.
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3.0
SAMPLING OBJECTIVES

The specific objectives of the collection of the data are further discussed in the subsequent
paragraphs.

3.1 GROUNDWATER SAMPLING DATA OBJECTIVES

As stated in the Preliminary Report water-bearing zones have been identified in previous
investigations. Additional groundwater data may be needed to characterize these zones if
contamination is found. Groundwater data needed could include:

. Approximate vertical boundaries of zones and stratigraphic relationships.

. Basic flow characteristics of each zone (direction, lateral flow rate,
hydraulic conductivity, transmissivity and storage capacity).

. Hydraulic inter-relationships of the zones (vertical interconnection
transmissivity between zones, etc).

. Effect of stratigraphic variations within each zone on contaminant
transport. A

. Nature and extent of contamination in each zone (approximate boundaries

of contaminant accumulation).

Identification of water-bearing zone boundaries and relevant soil strata will required a
detailed description of soil features (such as color, lithology, bedding, identifying features
and relative degree of water saturation) to a depth sufficient to identify the base of the
deepest contaminated water-bearing zone. The description will require accuracy to the
nearest foot and professional geologic judgment to recognize and describe pertinent features.

The zones to be monitored will require sufficient screening intervals to characterize each
zone. For low density immiscible contaminants (floaters), the screen will extend
approximately two feet above the top of the zone to provide for fluctuations in water levels.
If dense non aqueous phase contaminants are the concern (sinkers) the screen will cover the
base of the upper pervious zones and extend slightly below the base of the zone (+ 6 inches).
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If dissolved constituents are the concern, the screened interval will correspond to that portion
of the zone which is judged to have the highest hydraulic conductivity. If required, deeper
zones will be monitored utilizing similar approaches as describe above.

Determination of groundwater flow direction will require measurement of elevations of the
top of the piezometric surface of each' zone. A sufficient number and spacing of
measurement stations will be installed to construct idealized contours of the piezometric
surface elevations. The locations of measuring stations will be established such that they can
be plotted on a site location map. Locations should be to the nearest 0.1 foot. Water level
measurements should be made to the nearest 0.01 foot accuracy and reported in feet mean
sea level (MSL). This data will be evaluated to verify the designated upgradient shallow
well location and to identify upgradient background wells. As additional samplings are
performed, the data will be reevaluated to verify results of previous sampling.

Determination of the nature and extent of groundwater contamination will require sampling
and chemical analysis of groundwater from each water-bearing zone. A sufficient number
of samples will be required to identify approximate lateral limits of contamination and
establish and nature and concentrations of contaminants. Investigation of zones below the
upper pervious zone will be performed if data does not define the vertical extent of
groundwater contamination. The sample will require analysis for parameters noted in Table
2.

3.2 AQUIFER TESTING OBJECTIVES

Determination of lateral and vertical flow rates, hydraulic conductivities, transmissivities,
storage capacities and vertical interconnection will require-in situ flow testing data. Lateral
hydraulic conductivity/transmissivity data should be collected by at least two different
methods in order to evaluate the credibility of the data and subsequent calculations. Storage
capacity calculations and vertical interconnection determinations should be based on field
pumping test data. Aquifer testing will be done in conjunction with detailed design of
corrective action, if required. |
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3.3 SURFACE SOIL SAMPLING DATA OBJECTIVES

The primary purpose of coliecting surface soil data is to aid in determining potential for
contamination of site runoff-water, potential for off-site migration of contaminated sediments
(water transported) and/or potential for human/animal contact and/or ingestion.
Consequently, sampling need not extend beyond about 12 inches below the natural ground
surface. Background samples at 0 to 12 inches to 12 to 36 inches will be obtained in the site
vicinity. The background sample locations are selected based upon the lack of hazardous
waste activities in those areas. Laboratory analysis for contaminant content for each SWMU
shall consist of those parameters listed in Table 1.

34 SUBSURFACE SOIL SAMPLING DATA OBJECTIVES

The primary purpose of coliecting subsurface soil (vadose zone) and soil structure data is to
aid in determining the potential for downward percolation of contaminants into the shallow
groundwater. Consequently sampling must be of sufficient quantity to identify lateral limits
of contamination and must extent to 2 sufficient depth of identify and quantify accumulation
of contaminants above and within the first occurring water-bearing zone. The data shall
consist of laboratory analyses of the contaminated soil. Laboratory analyses for each SWMU
shall consist of analysis for those parameters listed in Table 1.

3.5  SAMPLING ACTIVITIES

The sampling activities will occur during the RFI to address the data objectives for the media
of concern identified above. A map of the site is presented as Figure 1 of the RFI Strategy,
Characterization, Schedule and Management Plan and sampling locations are presented on

the Figure. The field investigation tasks to obtain the data will generally consist of the
following:

. Obtaining sampling location characteristic information from topographic
and information surveys.
. Obtaining background and current groundwater quality data from the

existing site monitor wells (already completed).
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. Subsurface soil sampling to evaluate the vertical and horizontal extent of
contamination and constituents if released.
. Groundwater assessment and sampling (installation of three wells, sampling

and evaluation) pursuant to the Groundwater Assessment Workplan,
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4.0
SAMPLING EQUIPMENT, PROCEDURES, AND MEASUREMENTS

The sampling locations, depths, type (grab vs. composite), number of samples, and analytical
parameters were discussed in the RFI Work Plan. The procedures and equipment to perform
the sampling for the RFI were discussed only in general terms in that document and are
presented in more detail herein. In addition, procedures for piezometer or monitor well
installation and aquifer testing are presented. The sampling procedures presented below will
be implemented as appropriate. Changes in the procedures discussed here in will be
documented. Additional specifications with respect to documentation, equipment, and
procedures as required by VCC standard policies and manuals which do not affect data
quality objectives may be incorporated into the work plan as appropriate.

4.1 SUBSURFACE SOIL SAMPLING

Subsurface soil sampling will be performed to characterize the wastes and to evaluate the
extent of subsurface soil contamination, if any. The equipment and methods are discussed
below.

4.1.1 Equipment

Subsurface sampling will be performed by rotary auger or holiow-stem drilling methods or
use of "Geoprobe” soil boring equipment. The drilling apparatus will consist of a truck-
mounted drilling rig. Samples will be obtained by drilling using a 3-inch diameter Shelby
tube, or 2-inch diameter split spoon sampler. -

"Geoprobe” soil boring equipment is typically mounted on the rear of a pickup truck or on
the rear of an all terrain vehicle. The “Geoprobe" system uses the direct-push method to
hydraulically advance small diameter hollow steel probe rods to the desired sampling depth.
The probe rods are typically one or three feet in length and 1 to 2 inches in diameter. The
soil boring can be sampled continuously or can be advanced to a desired depth to collect
discrete soil and/or groundwater samples. The working depth for the system is dependent
upon subsurface conditions and is typically about 30 feet below ground surface (bgs).
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Only petroleum jelly, teflon tape, lithium grease, or vegetable-based lubricants shall be used
on the threads of downhole drilling equipment. Additives containing lead or copper shall not
be used. Any hydraulic or other fluids used in the drilling rig, pumps, or other field
equipment/vehicles shall not contain any polychlorinated biphenyls (PCBs).

If antifreeze is added to any pump, hose, etc., in an area in contact with drilling fluids, this
antifreeze shall be completely purged prior to the equipment’s use in drilling, mud mixing,
- or any other part of the overall drilling operation. Only antifreeze without rust inhibitors
and/or sealants may be used.

Drilling equipment that has a visible loss of grease, hydraulic fluids, oils, fuels and/or
transmission oil to drilling fluids to the borehole will not be allowed for borings and/or well
installation until the problem is corrected.

Hydraulic rotary drilling operations will use portable recirculation tanks/pans for the "mud
pit" and for mixing grout. Dug pits or sumps will not be used.

4.1.2 Procedure

The borings shall be continuously sampled with a thin-walled Shelby tube sampler or split-
spoon sampler, extruded in the field and described or logged, following the guidelines of the
appropriate and most current American Society for Testing and Materials (ASTM) Standards:

. D 1452 Practice for Soil Investigation and Sampling by Auger Borings,

. D 1586 Method for Penetration Test and Split-Barrel Sampling of Soils,

. D 1587 Practice for Thin-Walled Tube Sampling of Soils,

. D 2487 Test Method for Classification of Soils for Engineering Purposes,
and

o D 2488 Practice for Description and Identification of Soils (Visual-Manual
Procedure).

All borings shall be sampled and described by 2 qualified WCC representative. The qualified
- WCC representative is to be on-site during all boring and sampling operations. Samples
taken from borings will be handled as described later in this section.
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All soil borings will be advanced with rotary or hollow-stem drilling techniques with
continuous soil sampling techniques unless it is determined to be unnecessary for strata
identification and sample collection by the qualified WCC representative based on consistent
site conditions. If the borehole becomes unstable and caving or sloughing of the walls
develop, temporary surface casing may be used in the drilling operations. Dry rotary auger
or hollow-stem techniques will utilize an auger and cut and clear the borehole for sampling.
Rotary wash will utilize potable water that is recirculated through the borehole to remove
cuttings. Bentonite drilling mud (organic free) will be used only if required to maintain
borehole stability.

The samples obtained from the borings will be screened in the field for head-space analysis
using an on-site OVA or PID. Immediately upon removal of the soil sample from the Shelby
tube or split spoon, the field geologist will visually log it. The visual logging will describe
soil type and secondary color, penetration resistance and inclusions as described above. A
portion of the sample will then be shaved with a clean knife or spatula to remove at a
minimum the outer approximately one-fourth inch which may have come in contact with the
dowmhole fluids. This shaved sample will then be divided into two parts, each of which will
be labeled based on boring nunber and sample depth. One portion of the sample will be
placed in a glass jar, labeled, and placed on ice. The other portion will be placed in a wide
mouth glass jar covered with aluminum foil and capped. The headspace will be sampled by
inserting the probe of the OVA into a predrilled hole in the cap through the aluminum foil.
The OVA or PID reading will be made immediately and the reading recorded on the boring
log.

Based on the OVA or PID readings or visible contamination or the RFI Strategy,
Characterization, Schedule and Management Plan , the qualified WCC representative will
select samples for chemical analysis to consist of parameters for each SWMU listed in Table
1 or monitoring well listed in Table 2. Samples will be retained on ice or refrigerated until
delivery to the laboratory. One sample in 20 will be split to provide field duplicate samples
for analysis and one rinsate blank will be collected for analysis from each drilling rig
decontamination during drilling.

Shallow rotary borings will be drilled to the water table and will be advanced by dry-auger
methods until free water is encountered. For borings drilled for shallow piezometer
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installation, drilling operations will be stopped for ten minutes when water is encountered to
allow the water level to rise. Both the initial and second water level will be measured and
recorded. Borings drilled for shallow piezometer installation will be drilled to the base of
the first water-bearing zone encountered.

As an alternative, subsurface soil samples may be collected from discrete intervals or
continuously by soil probe sampling with a "Geoprobe" sampler. The sample tools are
stainless steel thin wall sample tubes or split spoon samplers. The sampling tools are
typically 1- to 2-foot in length and 1 1/2 to 2 inches in diameter. Different types of
"Geoprobe" samplers are also available.

The soil probe uses a direct-push method that consists of a small diameter hollow steel rod
with a stainless steel sampling tool fitted to the base of the rod. The borehole can be
continuously sampled or a discrete sample can be collected at a desired sample interval. Soil
samples are collected by pushing or driving the sampler to the desired sampling depth. The
drive tip is then mechanically released and the thin wall sample tube or split spoon sampler
is pushed into the soil at the base of the borehole. The sampler uses a plastic polybutyrate
liner which is extruded upon retrieval of the sampler from the borehole.

The soil samples will be handled in the same manner as described previously. The sampling
devices and probe rods will be decontaminated prior to each use in the same manner as
described for other sampling equipment described in the RFI Data Collection Quality
Assurance Plan.

4.1.3 Documentation

Subsurface soil sampling will be documented in the filed log book as well as on 2 boring log
form for each boring drilled. The boring log will be of a form equal to or similar to Figure
5. Pertinent information will, at a minimum, include boring number, date, logger, lithologic
description, core recover, OVA or HNu readings, depth of water table and boring completion
data.
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The following information shall be routinely entered or attached to the soil boring log:

Depths/heights shall be recorded in feet and fractions thereof (tenths).
Soil classifications shall be in accordance with the Unified Soil
Classification System (equivalent to ASTM D 2487 and 2488).

Soil classifications which have been prepared in the field at the time of
sampling by a WCC representative and are subject to change based upon
laboratory tests and/or subsequent review. Factors to consider before
changing a field determination include the expertise of the field geologist
and laboratory personnel, representative character of the tested sample,
labeling errors, etc.

Each soil sample taken shall be fully described in the log. The descriptions of intact samples
shall include the following parameters:

Lithologic Classification and Unified Soil Classification
Color

Plasticity

Consistency (cohesive soil)

Density {noncohesive soil)

Moisture Content. Use relative term.

Other information to be placed on the soil boring logs, as appropriate, include:

The drilling equipment used will be generally described either on each log
or in a general legend. -

Each log will record the drilling sequence.

All special problems and their resolution will be recorded on the log; e.g.,
hole caving, recurring problems at a particular depth, sudden tool drops,
excessive grout takes, drilling fluid losses, unrecovered tools in hole, lost
casing, etc. ,
The dates for the start and completion of borings shall be recorded on the
log.
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. Each sequential boundary between the various soils and individual
lithologies shall be noted on the log by depth. When depths are estimated,
the estimated range shall be noted along the boundary.

. The depth of first encountered free water shall be indicated along with the
method of determination. In addition, when free water is first encountered
the following procedure will be followed; Allow the first encountered
water to partially stabilize (10 to 15 minutes) and record this secondary
level and time between measurements before proceeding.

. The estimated depth interval for each soil sample taken, classified, and/or
retained shall be noted on the log. For each driven (split spoon), thin wall
(sheiby), and cored sample, the length of sample recovery and the sampler
type and size (diameter and length) will be recorded. |

. For thin wall samplers it should be indicated whether the sampler was
pushed or driven. Blow counts shall be recorded in half foot increments
when standard (1 3/8" ID by 2" OD) samplers are used. For penetration
of less than a half foot, it will be noted in the log along with the blow
count and the distance over which the count was taken.

. Special abbreviations used on a soil boring log and/or well diagram will be
defined either in the log/diagram where used, or in a general legend.

4.2 SURFACE SOIL

Soil samples will be obtained from areas that are potential pathways for surficial contaminant
migration.

4.2.1 Equipment

Sampling equipment will consist of hand sampling tools such as trowels, shovels, a drive
tube sampler or a hand auger. Stainless steel or PVC sampling tools will be used.

4.2.2 Procedure

The sample locations will be referenced to site coordinates. The sampling area will be first
cleared of vegetation and/or debris. The sample will be collected to a depth of 12 inches
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such that minimal volatilization is allowed and then transferred in the appropriate container.

The hole will be backfilled with native soils and vegetation.

4.2.3 Documentation

As previously stated, the sampling point will be referenced to the site coordinate system and
,if taken with an areal grid, the node number will be recorded. Visual classification and
other observations will also be noted in the field log book along with sample number, time,
date, and other pertinent information.

4.3 GROUNDWATER SAMPLING
4.3.1 Water Level Measurement
4.3,1.1 Water Level Determination

The elevation at the top of the casing (TOC) should be established at each piezometer. This
information will be used to determine the water level elevation. To calculate the water level
elevation, the distance to the water level from the TOC needs to be measured. This can be
achieved by either of the following procedures:

4.3.1.1.1 Weighted Tape Procedure. A weighted tape must be decontaminated prior to
use and between wells by procedures detailed in Standard Operating Procedures (SOP) 3.5.
The weight should consist of an inert, open-ended object that will create a distinct sound
when tapped on the water’s surface. The weight should be lowered gently into the well until
it is heard to have touched the water. The water level measurement from top of casing to
water level should be determined to the + 0.01 foot and recorded in a logbook. A
measurement of well depth from the top of the casing to the bottom of the well should also
be made. This measurement can be used to determine if a significant silt build-up has
occurred at the bottom of the well or that the well casing is not blocked. NOTE: When
using a weighted tape, be sure that the weight is not secured using an adhesive tape (duct
tape, strapping tape, etc.) as the adhesive may contain organic compounds which could
contaminate the well.
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4.3.1.1.2 Electronic Water Level Indicator Procedure. An electronic water level
indicator must also be decontaminated prior to use and between wells. The indicator probe,
connected to a graduated wire is lowered down the well casing. A light turning on or a
meter deflection occurs when the electrical circuit is closed indicating that the probe tip has
touched the water. The reading should be taken to the nearest 0.01 foot by recording the
length of graduated wire between the TOC and the water level (probe tip) in a logbook.
Additionally, a measurement of well depth should be made from TOC to the bottom of the
well using the probe.

4.3.1.2 Cross-Contamination Minimization

In areas of known contamination, the sequence of water level measurement should be done,
whenever possible, from the well least likely to be contaminated to the well most likely
contaminated to reduce the potential for cross-contamination. If this information is not
availabie, an attempt should be made to sample upgradient wells first and then downgradient
wells.

4.3.1.3 Calculation of the Volume of Standing Water

The water level measurement is used to calculate the volume of standing water in the well
from the linear feet of standing water and the well diameter. This calculation is then used
to determine the volume of water to be purged from the well prior to sampling. To calculate
the linear feet of water in the well, subtract the depth to the water from the total depth of the
well. Form the table below determine the appropriate factor for the specific well inside
diameter; multiply the linear feet by the appropriate factor listed on the table below to get
the gallons of water present in the well.

Casing Diameter Casing Volume
0.163 gallons/foot
3 inches 0.367 gallons/foot
0.653 gallons/foot

e

2 inches

4 inches
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For example, if depth to water is 7.5 feet, and the total depth of the 2-inch diameter well is
20 feet, then 12.5 feet of standing water is in the well. Volumetrically, 0.163 x 12.5 (2-inch
well), or 2.04 gallons of standing water are in the well.

4.3.1.4 Free-Phase Immiscible Contamination

If contamination of groundwater by free-phase immiscible chemicals is suspected, procedures
for the detection of immiscible, or nonaqueous phase liquids (NAPL) should be employed.
The presence of dense NAPL (heavier than water) or light NAPL (less dense than water) can
be determined by the use of an electrical interface probe. The probe should be carefully and
slowly lowered into the well. A deflection of the needle on the scale of the probe will
indicate the air/light NAPL interface, light NAPL/water interface, and water/dense NAPL
interface, respectively. The thickness of immiscible contaminants is to be recorded in a
logbook. '

43.2  Well Evacuation - Purging

In order to obtain a representative sample of groundwater, the standing water in the well
casing should be purged or evacuated. Evacuation allows fresh or formation groundwater
to enter the well. The optimum method to ensure that formation water is sampled, is to
monitor the water being purged by field measurements of pH, temperature and conductivity.
For each volume of standing water purged from the well (as calculated earlier) a
measurement of these three indicator parameters should be taken. When the subsequent
sample are observed to have less that + 10 percent variation in these parameters, the well is
presumed to be adequately flushed. At a minimum, three standing water volumes as should
be removed; however, in wells with very low recoveries this goal may not be practical.
When full recovery exceeds two hours, the well should be purged to ldryness. If the well is

evacuated to dryness, samples of the groundwater should be collected within 24 hours of
evacuation.

Evacuation rates should be kept well below 10 gallons per minute and in most cases should
be below 5 gallons per minute, At no time should a well be pumped to dryness if recharge
rates cause groundwater to vigorously cascade down the sides of the screen which can
potentially cause an accelerated loss of volatiles, If at all possible, the water should be
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drawn down from above the screen in the uppermost part of the water column in high yield
formation to ensure that fresh water from the formation will move upward in the screen. In
low yield formations, water should be purged so that it is removed from the bottom of the
screen.

Evacuation of a well can be accomplished in several different ways. In any instance it is
paramount to ensure that the evacuation procedure does not cause cross-contamination from
one well to the next. Therefore, the preferred method employs dedicated equipment
whenever possible. The selection of an evacuation method often relies on the depth of the
water in the well, as discussed below. The following are potential evacuation methods:

4.3.2.1 Bailer Purging

Bailers can be used to evacuate shallow wells, and through there are no prohibitive factors
preventing their use in deeper wells, the time required and physical strain on the individual
purging the well makes hand bailing a less desirable evacuation method for deeper wells.
Ideally, if a bailer is used, it is dedicated to one well and often remains hanging from the
well cap in the well between use. Regardless of whether the bailer is dedicated or not, it
should be decontaminated before use. Decontamination procedures should be followed.

The preferable materials of bailer construction are tefion, stainless steel, polypropylene,
polyethylene, vitron, and polyvinyl chloride (PVC). The bailer should be lowered into the
well using a nonporous rope made out of material such as polypropylene or teflon-coated
cord, Caution should be used when lowering the bailer into the water so as to avoid aeration
of the well water. Retrieve the bailer after it is filled and pour water into a graduated
container to measure the amount of water removed from the well. Care should be taken to
keep the rope and bailer from touching the ground or other potentially contaminated surfaces.
When the first standing water volume has been removed, a groundwater sample should be
collected from the bailer for field measurements of pH, temperature, and conductivity. These
field measurements should be repeated for each subsequent standing water volume removed.
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4.3.2.2 Mechanical Pump Purging

Suction lift pumps such as centrifugal, diaphragm, or peristaitic pumps can be used to
evacuate wells if the static water level is within 25 feet of ground surface. These pumps are
utilized at ground surface with the intake line connected to dedicated teflon or high-density
polyethylene tubing inserted into the well. The tubing should be equipped with a foot valve
to avoid having aerated water from the pump fall back in the well. The outlet tubing should
be placed so that the purge water is collected in a graduated container, and can be measured.
Deionized water should be used if priming is necessary. Measurements of pH, conductivity,
and temperature should be taken for each standing water volume evacuated from the well.
If the well is pumped dry and the recharge rate is sufficiently rapid to cause water to cascade
into the well, the well should be allowed to recover. Then the pumping rate should be
adjusted to a slower rate and the well re-evacuated of two standing water volumes before
sampling.

4.3.2.3 Submersible Pump Purging

Portable submersible pumps are an option for evacuating wells with water levels greater than
25 feet below land surface. One such pump is an electrically powered (110 or 230 V AC)
centrifugal pump with an isolated motor. Another is an air displacement pump in which a
stainless steel reservoir with check valves at each end alternately fills from the bottom with
water from the well, and evacuates when air or compressed gas (nitrogen) is discharged into
the reservoir from the top. The decontaminated pump should be carefully lowered into the
well, trailing a discharge hose, electrical cables or air liens, and a stainless steel security
cable (which should bear most of the weight). If these items are to be bundied, use plastic
ties and not electrical tape or duct tape. -

If the pump is connected to a portable gasoline generator or air compressor, the generator
should be placed some distance away from the well where fumes can not affect sample
quality. An inline air filtration system at the discharge line should be used when an air
compressor is used in conjunction with an air displacement pump. The submersible pump
provides the advantage of high flow rates, however, care should be taken when operating to
keep the flow rate within an acceptable limit for the particular well yield (recharge capacity).
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As with the suction lift pumps, these pumps should be equipped with a foot valve and fitted
with dedicated tubing,.

To evacuate, simply turn the pump on, prime with de-ionized water if needed, and measure
the outlet water quantities. As with all other evacuation methods, pH, temperature, and
conductivity should be measured for each standing water volume removed. These pumps
need to be decontaminated prior to sampling and between sampling points.

4.3.2.4 Bladder Pump Purging

A bladder pump or gas squeeze pump consists of a housing that encloses a flexible
membrane (bladder) that has check valves above and below. The pump is connected to
either bottled gas or an air compressor. When in operation, water enters the
membrane/bladder through the bottom check valve; compressed gas is injected into cavity
between the housing and the bladder, squeezing the bladder and forcing the water through
the top check valve and ultimately out of the well. Another type of bladder pump is also
available that works on the same principle except that the water enters the chamber between
the membrane and the casing, and the gas is injected into bladder. Similar to the submersible
pumps, the bladder pump should be carefully lowered into the well by a security cable. In
low-yielding wells (i.e., wells incapable of producing three well volumes), the bladder purnp
should be placed at the bottom of the well screen so that water is removed from the bottom
of the well screen. '

The outlet tubing from the bladder pump should be placed so that purge water can be
collected into a graduated container. Field measurements of temperature, pH, and
conductivity should be taken for each standing water volume evacuated from the well.

4.3.2.5 Inertia Pump Purging

An inertia pump consists of a PTFE footing which is essentially a reservoir with check valves
at the bottom inlet and top outlet, and a tube rising to the wellhead. An up-and-down
movement of the tube pumps water through inertia derived from the upward movement of
water with each stroke. The whole system is dedicated and can be pumped by hand, by the
use of a hand-operated lever, or by using an electrically powered (110 V AC) motor. An
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optional bellows attachment provides suction to the tubing and greatly increases the pumping
capacity.

To evacuate, simply pump by hand, or connect the motor. If a portable generator is used,
take care to place it some distance away from the well where fumes cannot affect sample
quality. Field measurements of pH, temperature, and specific conductivity should be taken
for each standing water volume removed.

4.3.3  Well Sampling

After evacuation of an adequate volume of water from the piezometer sampling can begin.
Sampling of the piezometer should occur as soon as possible after evacuation, preferably
immediately and must occur within 24 hours of completion of purging activities. Of the
methodologies used for monitor well evacuation it is recommended that samples be collected
only by using either the bailer, inertia pump, or the bladder pump. Due to the manner in
which the other pumps (suction lift and submersibie pumps) operate and the potential effect
on the quality of the samples, it is not advisable to collect samples for volatile organic
analysis with them.

4.3.3.1 Sample Collection

Prior to collecting the groundwater samples, the appropriate sample containers and
preservatives should be set out and readily available for sample collection. Ideally, the
sample containers should be cleaned and prepared by the laboratory that is going to conduct
the analysis. Some of the parameters for which samples are to be collected will require a
preservative,

The monitor well cap of each well will be removed carefully to avoid the incorporation of
any contaminants in the well. Any plants or small trees that will be close to the well will
also be removed, if possible. Prior to sampling, the initial static water elevation will be
measured and recorded. The water level will be measured from the top of the riser piper to
the nearest 0.01 foot using a calibrated electronic probe water level sensor (M-scope) or
weighted tape (with sounder). Three replicate measurements will be made to verify accuracy.
The probe or tape will be cleaned with deionized water after each use.
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Following water level measurements, the well will be purged to remove stagnant water which
would otherwise bias a representative sample. The purging will be performed using a
dedicated bailer. The weli will be purged until water parameters of pH, specific conductance,
and temperature have stabilized and at least three well volumes or the well is purged to
dryness. Purged water will be containerized for treatment. Measurements of PH, specific
conductance, and temperature will be taken and recorded during the purging.

Vehicles or any other equipment that might be a potential source of contamination will be
placed at a distance far enough from the wells during purging or sampling.

After purging, the well will be sampled with a dedicated or clean bailer. Clean plastic
sheeting will be placed on the ground around each well to prevent contamination of the
ground or any sampling equipment which is dropped. Care will be taken so that the sample
is taken from the screened interval of the well. Samples will be retained in appropriately
preserved laboratory containers. No head space will be allowed in VOA vials.

Samples will be collected and containerized in the order of the parameters volatilization
sensitivity. Samples for organic compounds should be collected initially. Care will be taken
not to allow the bailer to come into contact with the container while pouring the samples.

The following are potential sampling methods:

4.3.3.1.1 Bailer Sample Collection. If a bailer is used for sample collecting, the same
bailer used to purge the well may be used to sample it. An effort will be made to keep the
rope from touching the ground or the casing. The bailer will be lowered slowly into the
water. Do no let the bailer free fall into the water. Attempt to lower the bailer to the same
depth in the well each time. Retrieve the bailer smoothly but quickly and empty the water
into the sample container in a steady stream. Samples should be collected in the following
order: Volatile Organics, Total Organic Carbon, Semivolatile Organics, and any other
compounds. Once collected, the samples should be labeled using a waterproof label and
waterproof ink, sealed in plastic bags, and placed on ice in an ice chest and cooled to 4°C.,
The sample number, amount collected, and time collected should be recorded on a chain-of-
custody form and in a logbook.

-
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4.3.3.1.2 Bladder or Inertia Pump Sample Collection, If a bladder pump or an inertia
pump is used, the same tubing that was used to purge the well may be used to sample it.

The samples should be collected in the following order: Volatile Organics, Total Organic

Carbon, Semivolatile Organics, and any other compounds. When collecting samples for the

analysis of volatile compounds, the pumping rate should not exceed 100 milliliters per
minute. After these samples are collected the pumping rate can be increased for collection
of other samples. Once collected, the samples should be labeled using a waterproof label and
waterproof ink, sealed in plastic bags, and placed on ice in an ice chest cooled to 4°C. The
sample number, amount collected, and time collected should be recorded on a chain-of-
custody form and in a logbook.

4.3.3.2 Cross-Contamination Minimization

As with purging, the sequence of monitor well sampling should be done, whenever possible,
from the well least likely to be contaminated to the well most likely contaminated to reduce
the potential for cross-contamination. If this information is not available, an attempt should
be made to sample upgradient wells first and then downgradient wells,

4.3.3.3 Collection for Metal Analysis

If analysis for metals is required, water samples that contain high concentrations of sediment
may be field filtered before the sample is collected for metal analysis. A hand pump and a
filter device can be used, or an in-line fiiter (0.45 micron) in conjunction with the bladder
or inertia pump. The groundwater sample should be run through the filter and coliected in
a clean sample container. it is recommended that a second sample should be sent to the
laboratory for anmalysis. All equipment should be decontaminated before filtering and
between sampling locations.

4.3.3.4 Use of Dedicated Equipment

If possible, the equipment used to sample a well should be dedicated equipment. If a bailer
is used, each well should have a dedicated bailer that is stored in the well. Another
alternative which is preferred over nondedicated sampling equipment is a disposable bailer
which may be used for a single well sampling. If a bladder pump is used, each well should
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have dedicated tubing. Dedicated equipment should still be decontaminated prior to use. By
using dedicated equipment, the chances of cross-contamination are greatly reduced.

4.3.3.5 Collection for Volatile Organic Analysis

Special care should be taken when collecting samples to be analyzed for volatile compounds.
The water should be transferred slowly from the bailer, bladder, or inertia pump to the
sample container to reduce the potential for aeration of the samples. Samples requiring the
analysis for organics should not be filtered or transferred from one container to another
because losses of organic compounds onto the walls of the containers or aeration may occur.
Samples to be analyzed for Total Organic Carbon (TOC) should be handled and analyzed as
materials containing volatile organics. No headspace should exist in the sample containers
for volatile compounds or TOC to minimize the possibility of volatilization of organics.

4.4 QUALITY CONTROL SAMPLES

To attain the project quality assurance objectives discussed in this document, certain Quality
Control (QC) samples need to be collected and sent to the laboratory. The following is a
discussion of those samples:

4.4.1 Trip Blanks

These samples consist of laboratory-prepared VOA vials, filled with volatile organic-free
water which are shipped with the sample containers. These vials remain in the sample cooler
and are not to be opened. They will be analyzed in the same manner as the coliected
samples, and are used to monitor volatile organic compounds due to container contributions
or contamination during shipment. A trip blank shall accompany each sampling event
(defined as the duration of the sampling of the wells in the plant) for which sample for
volatile organic analysis are being collected.

44.2 Rinsate Blanks

These samples are used to monitor contamination resulting from the sampling equipment and
also to monitor the effectiveness of equipment decontamination procedures. Rinsate samples

9IR007CVCQA TXT VICKSBUR 28 _ 11-29.95



Woodward-Clyde

are coliected by pouring reagent grade water over decontaminated sampling equipment, in
such a manner as to contact the same surfaces as the samples and collecting that water for
analysis. Rinsate blanks will be collected at a minimum of one per sampling event. If there
is more than one type of parameter being monitored in that sampling event, the rinsate blank
will be analyzed for only the organic constituents (volatile and semivolatile, if applicable).

4.4.3 Sam;ﬂe Preservation and Shipment

The appropriate preservative will be added to each sample bottle by the laboratory prior to
being taken into the field. Table 8 lists containers, preservatives, and holding times for the
parameters being analyzed in this program.

Once the sample is placed in the bottle, a label should be affixed to the bottle. The label
shall contain the following information: plant area, sample number (monitor well number),
date, time of sample collection, parameter for analysis, preservative (if any), and the
collector’s name. The sampies shall be placed in an ice chest containing an adequate volume
of ice to maintain samples at 4°C. The ice chest should be sealed for shipment.

All samples will be continuously tracked in the field and while in transit. A chain-of -
- custody form shall accompany the samples at all times. The sample custody procedures are
further described in Section 4.4 of this document.

4.5 GROUTING
Following completion of each borehole, the borehole will be grouted with a cement/bentonite

grout (4 to 8 percent bentonite by dry weight). The grout shall consist of Portland cement
and powdered sodium bentonite. The grout mix will consist of a pumpable cement/bentonite

slurry. The grout shall be mixed in clean, above ground, rigid containers with an appropriate

quantity of water. The mixing of each component will be achieved by a mechanical paddle
device or recirculation with a grout pump. Mixing activities will continue until 2 smooth,
lump free consistency is achieved.

The grout mixture shall be pumped through a rigid, side discharge tremie pipe placed
approximately 6 inches above the bentonite seal for monitor well installation or on the
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bottom of the hole for plugging and abandonment of soil borings. The grout mixture shall
be pumped until undiluted grout flows from the annulus at the ground surface. The tremie
pipe may be slowly withdrawn during groﬁting operations. The estimated volume of grout
will be computed for each boring or well, based upon borehole dimensions and well
dimensions. If actual grout placed is less than or exceeds 50 percent of the computed
volume, the grouting for that boring or well will be evaluated to determine if grouting
problems are present (i.e. caving or excessive grout takes).

After a minimum 24-hour period, the boring or well will be inspected for settiement of the
grout and more grout will be added as needed. This process shall be repeated until firm

grout is at or within one foot of the ground surface.

The specifications for the materials making up the grout are:

. Bentonite will be powdered, granular, or chipped sodium montmorillonite
furnished in moisture resistant sacks and without additives.
. Cement will be a low-alkaline Portland Cement, Type I in conformance

with ASTM C-150 and without additives.

4.6 AQUIFER TESTING (To be implemented prior to detailed design of corrective
action)

Single well tests are referred to as slug tests. These tests are performed by suddenly adding
or removing a slug (known volume) of water from a monitor well and observing the recovery
of the water surface to its original level. In systems where the entire depth of the aquifer
formation is screened, such tests provide information on the horizontal component of
hydraulic conductivity. When only a portion of the aquifer depth is screened, the slug test
results give a hydraulic conductivity containing both horizontal and vertical components.
Most of the pressure loss (head loss) is dissipated in a horizontal direction, therefore, the
value of hydraulic conductivity evaluated is assumed to be most horizontal. Bower (1978)
discusses a slug-test procedure applicable to fully or partially penetrating wells in unconfined
aquifers. He discusses the use of dimensionless solutions of the Thiem equation to determine
the hydraulic conductivity from observed values of water level and elapsed time.

-

92B00TC\CQA.TXT VICKSBUR 30 11-29-95



Woodward-Clyde

4.6.1 Equipment

Slug testing equipment will consist of:

. Pressure transducer(s)

. Suspended weight of known volume (slug).
. Electric water level probe and/or steel tape.
. Data logger (recorder)

. Field data printer.

Since the pumping test program will be developed as needed after performing the slug
testing, it is not possible to identify equipment to be used in conducting the pumping test(s)
at this time. A listing of such equipment will be compiled when the pumping test program
has been developed.

4.6.2 Procedure

The specific slug test performed will be a falling head test followed by a rising head test.
Measurements of the behavior of the piezometer system as it returns to equilibrium are then
made and used for analysis. The test will be run until the system has achieved 90 percent
equalization. Field procedures for slug testing are as follows:

. The magnitude of instantaneous head change resuiting from introduction
or removal of the siug shall not cause water to overflow the casing. To
assure meeting these requirements, magnitude of head change shall be
determined prior to introduction of the slug. The magnitude determination
shall be based on the calculated volume of the slug and the inside diameter
of the casing. The test shall proceed only when these requirement are met.

. All equipment shall be decontaminated prior to placing into the piezometer.
Decontamination shall consist of triple rinsing with deionized water.

. The static water level shall be measured using an electronic water level
sensor or weighted tape.
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. When the transducer is lowered into the piezometer and in place, the slug
shall be introduced as rapidly as possible without causing undue splashing
or turbulence so as to produce an instantaneous head increase. The instant
the slug is set in place, the reference time will be time zero.

. Water levels shall be measured continuously (millisecond intervals) with
the transducer and recorded with the data logger unit. Measurements shall
be terminated when the water level stabilizes or when the water level has
reached a level within 10 percent of static level,

. Water level measurements recorded shall be checked for credibility before
proceeding to the next testing stage (removal of the slug).

. When checking of data has been completed and the previous testing has
been determined to be acceptable, the slug shall be removed as rapidly as
possible to produce an instantaneous head reduction. The instant the slug
is removed from the water, the reference time will be time zero.

. Water levels shall be measured continuously (as in the previous testing
stage) using the transducer and shall be recorded using the data logger unit.
Measurements shall be terminated when the water level stabilizes or
reaches a level within 10 percent of initial static water level.

. When measurements are terminated, the transducer shall be removed.
. Water level measurements recorded shall be checked for credibility before
proceeding.
. Any test or test stage shall be repeated if review of the recorded data

indicates questionable validity.
The data from the slug test will be reduced to evaluated time versus change in water level
using the methods of Cooper, et al. (1967) or Bower and Rice (1976). Upon evaluating the

results of the slug Test, 2 pumping test plan may be developed.
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4.6.3 Documentation

Water level data shall be recorded with the data Iogger and preserved for offloading at the
Woodward-Clyde Consultants office in Baton Rouge, Louisiana. To the extent possible, print
outs shall be obtained for each set of tests during the data checking phase of testing,
Printouts obtained shall be properly labelled to indicated the following and shall be preserved
as raw field data:

* Piezometer location

. Piezometer number

. Date of Test

. Elevation of Base of Test Section

. Elevation of Top of Test Section

. Testing Stage (i.e., slug-in or slug-out)

If a printout cannot be obtained, the data shall be hand recorded in the field log book, if
possible or the piezometer will be retested.
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5.0
WELL INSTALLATION

Upon completion of the drilling and sampling as described above for borings three wells will
be installed at locations noted in Figure 1 and Figure 2 of the RFI Strategy, Characterization,
Schedule and Management Plan.

5.1 EQUIPMENT

In addition to drilling and sampling equipment described previously, the material required
for installation will consist of:

. A screen to allow entry of ground water.

. A bentonite pellet seal above the filter pack to prevent downward migration
into the filter media.

» A filter pack to fill the space between the borehole and the screen with a
stable material and to limit entry of fine materials into the well.

. Blank pipe or casing connecting the screen to the ground surface.

. A low permeability grout seal between the casing and the borehole to
isolate the screened interval from the ground surface.

. Intermediate casings to seal off permeable zones above the target stratum,
as needed.

. A protective casing at the surface.

o A surface slab.

. Protective posts. -

5.1.1 Procedure

The construction for well involves drilling of borehole to the total depth and backfilling the
hole in succession with the screen (with a cap and sump on the bottom), the blank pipe above
the screen, a filter pack around the screen, a bentonite pellet layer and cement bentonite grout
to the surface.

—
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In the event that it is necessary to "case off” contamination from being carried further
subsurface, the following procedure may be followed. Such wells will be constructed by
drilling a borehole through the base of the upper permeable zone and one to three feet, at the
discretion of the qualified WCC representative, into the underlying clay. A Schedule 40
PVC casing is lowered into the borehole and pushed about one foot into the clay at the base
of the boring. The casing is then grouted in place by pumping a cement bentonite grout
through a tremie pipe into the borehole between the outer casing wall and borehole wall. At
completion of the grouting, the grout is allowed to cure for 24 hours and the downhole
drilling equipment is decontaminated. During the grout set period the casing will be capped
to prevent tampering until well installation is resumed. After the grout has set, the inside of
the 12 inch casing is thoroughly flushed with clean water. The borehole and installation are
then completed through the casing. Wells will be surveyed upon completion prior to
sampling.

Screen.

Screens will be 2-inch diameter Schedule 40 PVC with No. 10 slot size. Connections
between the screen and the casing will be threaded. No glues, solvents, epox1es, thermal
processes (except welding) or rivets will be used.

A direct measurement of borehole depth by the use of a clean, chemically inert, weighted
measuring tape shall be made before screen placement. The depth, to the nearest tenth of
a foot shall be recorded on the construction log.

The borehole shall be purged or flushed with water, to the extent practical of drill cuttings
and any bentonite drilling mud used during construction, If during construction unstable soils
or other factors resillting in side wall caving or "blow-in", were encountered, the use of
temporary casing will be required. The temporary casing shall be steam cleaned and free of
coatings and rinsed with water prior to use.

The screen shall be new, commercially fabricated continuously wound or slotted screen with
a four-inch nominal diameter. No fittings shall obstruct the inside diameter. The screen will
be free of foreign matter and steam cleaned prior to use.

-
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Screens shall be 0.01 inch slot and no longer than 10 feet in length nor shorter than five feet.
Screens will be placed based on the qualified WCC representative’s description of formation
materials.

Filter Pack.

After the screen is placed in the borehole the filter pack will be placed around it. The filter
pack material will consist of a clean graded sand (typically 20-40 mesh sand).

None of the filter pack aggregate is to come in contact with the ground surface. Any
aggregate that comes in contact with the ground surface or is otherwise contaminated shall
not be introduced into the well. Filter aggregate may be placed directly from the bag;
however, care will be exercised not to include the dust and fines from the bottom of the sack.

The filter pack is to be placed by either tremie pipe or poured down and around the annulus
in such a manner as to be distributed around the screen at a uniform height and density.

If temporary casing is used, the filter pack will be placed first and then the casing partially
withdrawn to allow the filter pack to slump against the side walls of the boring. Additional
filter aggregate will be added to allow for the slight increase in volume.

The filter pack will extend 1 to 2 feet above the top of the screen unless this height prevents
proper placement of the bentonite seal. Placement of an adequate bentonite seal shall
override the filter pack thickness except that the filter pack will come at least one foot over
the top of screen. In no case shall the filter pack extend such that separate permeable zones
are connected.

Pipe and Casing.

Blank pipe or casing made of 2-inch diameter Schedule 40 PVC will extend from the top of
the screen to between three and four feet above ground surface. This blank pipe will be
attached to the screen by a threaded connection. The casing will be capped with a vented
top cap.

-
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Grout Seals.

A bentonite pellet seal shall be 2 or 3 feet in thickness and will be placed in such a manner
as to be uniform in thickness around the casing. In placing the bentonite pellets, care will
be exercised so as not to incorporate any of the accumulated bentonite fines from the bottom
of the packaging container into the annulus.

However, if the soils in this area are unstable to the degree that slumping or collapse of these
soils against the permanent wall casing is highly probable, then the bentonite pellet seal shall
be placed first and the temporary casing withdrawn as expeditiously as practical. Afier
placement of the bentonite seal, the seal will be given adequate time to hydrate as
determined by the qualified WCC representative. After the hydration period, the top of the
bentonite seal shall be determined by direct measurement and recorded on the construction
log.

The annular space above the bentonite seal will be grouted. All grout materials shall be
placed by pumping through rigid, side discharge tremie pipe.

Protective Casing

A 8-inch locking protective casing shall be placed around the PVC riser pipe as soon as
possible after grout inspection has been completed. The protective casing shall be provided
with a threaded, 1/4-inch hole and drain plug at a base of the exposed portion of the
protective casing. The protective casing shall fit such that there is sufficient clearance for
cap accessibility.

The inside of the locking cover of the protective casing shall have the following insqribed,
stamped or otherwise permanently affixed:

. Identification number

. Top of casing elevation
. Depth

. Screen length

. Date of well installation
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. Construction contractor’s name

The locking protective casing, at a minimum, shall be five feet in length and extend just over
the riser pipe, and be manufactured of new black iron, steel, or stainless steel pipe or will
be protective covers commercially manufactured for that purpose. Prior to placement, the
casing shall be steam cleaned and free of any asphaltic or resinous coatings except paint or
primer applied by the manufacturer. The casing shall be provided with a locking cap that
telescopes or in some similar manner extends over and down the casing to prevent the
entrance of rainwater, wind-blown dust particles, or insects into the casing. All protective
casings shall be provided with a padlock, which shall be locked until the time of sampling.

Surface Slab.

A concrete slab will be poured at the ground surface around each well after installation. The
slab will be at least four inches thick and five feet square and sloped gently away from the
well in all directions.

Protective Posts.

Wells located in areas of traffic will be further protected by the erection of four steel posts,
or approved alternate, each radially located 4 feet from each well, placed 2 to 3 feet below
ground surface, having 3 feet minimally above ground surface. Guard posts shall not be
made a part of any protective slab constructed around the well.

5.1.2 Documentation
Each installed well shall be depicted in an installation report. This report shall be attached

to the boring log for that installation and shall graphically denote, by depth from ground
surface (unless otherwise specified):

. The bottom of the boring (that part of the boring most deeply penetrated
by drilling and/or sampling) and borehole diameter;

. Screen location;

. Granular filter pack;
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Bentonite pellet seal;

Grout;

Cave-in(s);

Height of riser (without cap/plug) above ground surface;
Protective casing detail;

- height of protective casing without cap/cover

- base of protective casing

- drainage port location and size

- guard post configuration

report will include:

The actual quantity and composition of the grout, seals, and granular filter
pack used for each well.

The screen slot size (in inches), outside diameter, schedule/thickness,
composition, and manufacturer.

The outside diameter, schedule/thickness, composition, and manufacturer
of the well casing.

The joint design and composition.

Location of placement of bentonite pellet seal.

Location of placement of annular grout.

Protective casing composition and nominal inside diameter.

Special problems and their resolutions; e.g., grout in wells, lost casing
and/or screens, bridging, etc.

Dates and times for the start and completion of well installation.

All abbreviations used on the boring logs/well diagrams shall be designated on the log-

diagram or in an

attached general legend.
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6.0
DOCUMENTATION

For documentation purposes, all information pertinent to field observations and sampling will
be recorded in a field logbook with consecutively numbered pages. Entries in the log book
will include at least the following:

. Location and sampling activity and address,

. Purpose of sampling,

. Number and approximate volume of samples taken,

. Description of sampling point,

. Date and time of collection,

. Collector’s sample identification number(s),

. Sample distribution (e.g., chemical laboratory, geotechnical laboratory,
etc.),

. Sample preservation,

. Field observations,

. Any field measurements made, such as pH, temperature, specific

conductivity, or other field parameters,
. Weather conditions.

The documentation in the log book will be sufficient to reconstruct the sampling situation
without relying on the collector’s memory.

6.1 BORING LOGS

Field boring logs of a type similar to that presented in Figure 5 will include at a minimum
the following information for each boring location: '

. Project name and number
. Boring number
L Location of boring (including measured offset and reason for offset)

-
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. Drilling method
. Name of WCC representative

Each log will also include:

o Sample location number and depth
. Water levels and the respective times of each reading
. Description of subsurface materials using the Unified Soil Classification

System (USCS) including classification, consistency, texture, plasticity,
moisture content, color, stratification, etc.

. Sample recovery in inches
. Results of organic vapor monitoring, if required
. Sample interval

6.2 PIEZOMETER INSTALLATION/DEVELOPMENT REPORTS

A piezometer installation report will be completed for each newly instailed piezometer at the
site. Information on these reports shall include the screening interval, depth to sand pack and
bentonite seal, and grout backfill. The report will be documented using a form as shown on
Figure 7.

6.3 GROUNDWATER SAMPLING REPORT

A sample collection log specific to groundwater sampling will be completed for each monitor
well-sampled at the site. These reports shall include static groundwater elevation, volumes
purged, weather conditions, etc. The report will be on a form similar to Figure 8.

6.4 SAMPLE CUSTODY DOCUMENTATION

Chain-of-custody will be maintained for each sample collected. The chain-of-custody will

provide an accurate written record which can be used to trace the possession and holding of

samples from the time of collection through data analysis and reporting. The following
information will be specified for each sample on the chain-of-custody form:
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. Sample number

. Sample date

. Sample time

. Sample location and depth where appropriate
. Analyses to be performed

The chain~of-custody form will be signed by the sample custodian. It will be placed in a
water-tight plastic bag and taped to the underside of the lid of the cooler containing the
samples designated on the form. The lid of the cooler will be securely taped shut and signed
custody seals will be placed on the opening of the cooler lid to allow detection of any
possible tampering. Upon arrival in the laboratory, samples will be received by the analytical
laboratory representative. Samples contained in the shipment will be compared of the chain-
of-custody form to verify that all samples designated have been received. Sample custody
within the laboratory will be maintained on internal tracking forms.

The chain-of-custody procedures document sample possession from the time of collection to
final disposition. A Sample Analysis Request Form will accompany the Chain-of-Custody

form and will document the requested sample analysis.

For the purpose of these procedures, a sample is considered in custody if it is:

J In one’s actual possession

U In view, after being in physical possession

. Locked so that no one can tamper with it, after having been in physical
custody

. In a secured area, restricted to authorized personnel

A chain-of-custody record will be initiated in the field, and the original will accompany the
samples with copies retained at intermediate steps.

Each time responsibility for custody of the sample changes, the new custodian will sign the
record and denote the date. A copy of the signed record will be made and retained by the
immediately previous custodian to allow tracking of sample possession. All changes of
custody of samples must be a person-to-person change of physical possession.
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6.5 ANALYSIS REQUEST

Analysis of the samples collected shall be in accordance with the EPA CLP protocol. All
samples shipped for analytical testing shall be accompanied by a Chain-of-Custody form and
Sample Analysis Request form for document requested analyses. A copy of a sample
Analysis Request form is presented as Figure 5.
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7.0
DECONTAMINATION

Personnel will wear appropriate protective clothing during decontamination as required by
the Health and Safety Plan. All protective equipment (gloves, boots, etc.) will be
decontaminated after use or they will be disposed in drums, labeled, dated, and stored until
disposed at an approved facility.

7.1 CROSS-CONTAMINATION CONTROL PROCEDURES

In order to minimize the possibility of cross-contamination, strict cross-contamination control

procedures should be followed. These procedures include:

Sample jars should be kept in limited access areas until used.

Clean equipment should be wrapped in aluminum foil or plastic sheeting
prior to use.

Clean plastic sheeting shall be placed at the sampling area and all
equipment should be placed on the sheets. This plastic shall be discarded
after each use.

Equipment refueling shall be performed in designated areas. These areas
should be at a distance from any sampling points, to minimize the potential
that vapors from fuel will affect sample quality.

All purge water, decontamination water, and discarded gloves should be
containerized for disposal.

To prevent contamination prior to drilling operations, the following will be applied:

Only new materials will be used. Only bagged cement, powdered
bentonite in bags or bentonite pellets in well protectors will be used.
PVC pipe for riser and well screen will be cured and free of plasticizers
and oils,

92BO07C\CQA. TXT VICKSBUR 44 . 11-29.95



Woodward-Clyde

. Workers will wear clean cotton or surgical gloves when handling riser and
well screen.
. Electrical tape will not be used to band pumps.

7.2 SAMPLING EQUIPMENT DECONTAMINATION

All equipment used to collect groundwater samples should be decontaminated prior to the
collection of the samples and in between sample locations. Decontamination of this
equipment will be accomplished by the following procedures:

o Wash equipment thoroughly with laboratory, phosphate free detergent (i.e.,
Alconox) and de-ionized water using a brush to remove any particular
matter or surface film,

. Triple rinse equipment thoroughly with clean deionized water.
. Rinse equipment thoroughly with methanol.
. Triple rinse with clean deionized water.

In the event that metals become a primary concern, sampling equipment will be rinsed with
HCI prior to the methanol rinse. The sampling equiprneﬁt will be wrapped in aluminum foil
or visqueen after decontamination until reuse. This equipment will be decontaminated in
areas established near the perimeter of the sampling area. Rinsate samples well be collected
as indicated in the Quality Assurance Plan.

7.3 PUMP DECONTAMINATION

If a monitor well has been purged or sampled using any-of the pumps as discussed, the
pumps used need to be decontaminated between sample points. Decontamination of the
pumps includes washing with soap and rinsing the outside portion of the pumps (especially
those pumps that are placed inside the wells) as well as running water through the pump.
It is recommended that a sufficient volume of distilled water or de-ionized water be run
through the pumps to clean them out.

92B00TC\CQA. TXT VICKSBUR 45 11-29-95



Woodward-Clyde

7.4 DOWNHOLE EQUIPMENT DECONTAMINATION

The drilling rig with associated tools and all sampling equipment will be decontaminated
before entering the site and leaving the site. Downhole equipment (i.e., angers, bits,
samplers, etc.) will be cleaned between boring or other sampling locations at a
decontamination/washdown pad. Wash water will be containerized or transported to the
wastewater treatment facility.

The equipment will be cleaned as described below:

. The drill rig, all auger flights, auger bits, drilling rods, drill bits, core
barrel samplers, Shelby tubes, or other parts of the drilling and well
development equipment that will contact the soil or groundwater should be
cleaned with a steam cleaner or hand washed with a brush and detergent
to remove oil, grease, and any contamination that has accumulated on the

equipment.

. Any sampling equipment which can be safely steam cleaned shall be
decontaminated as described above.

. These units should then be rinsed thoroughly with potable water
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8.0
SAMPLE ANALYSIS

8.1 ANALYTICAL PROCEDURES

During the RF]I field work there will be analyses performed for constituents of concern form
the following list:

Parameter or Group of Parameters:

A Atrazine, cyanazine, arsenic, dinoseb, toxaphene, toluene

TCL, TAL, atrazine, cyanazine, dinoseb

Atrazine, cyanazine, arsenic, dinoseb, toxaphene

TCL, dioxin, TAL, atrazine, cyanazine, dinoseb
BTEX, TPH

mim|g 0 |®

BTEX, TPH, atrazine, cyanazine, arsenic, dinoseb, toxaphene

A table listing the SWMU Number, number of samples to be taken and the analytes and
parameter or group of parameters is presented as Table 1 for the RFI Workplan and Table
2 for the Groundwater Assessment Workplan.

A summary of the parameter and possible methods to be employed by the offsite laboratory

are as follows:

Parameter: Protocol

l Toxaphene, Atrazine and Cyanazine | EPA SW-846, Method 8080

Dinitrobyty! Phenol (Dinoseb) EPA SW-846, Preparation Method 3550, Analysis Method 8015
Arsenic EPA SW-846, Method 7060

|| Toluene EPA SW-846, Method 8020
TCL, Dioxin (see Table 3) Statement of Work for ic Analysis Multi-Media Multi-

Concentration, SOW 2/88, Revision 9/88, 4/89, and 5/89, Office
- of Solid Waste and Emergency Response, U.S. EPA,
Washington, D.C., May 1989
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Parameter; Protocol
TAL (see Table 4 Statement of Work for Organic Analysis Muiti-Media Multi-

Concentration, SOW No. 788, Revisions 2/89 and 6/89, QOffice
of Solid Waste and Emergency Response, U.S. EPA,
Washington, D.C., June 198%

8.2 CALIBRATION PROCEDURES AND FREQUENCY

Measuring and test equipment used in the field and laboratory shall be controlled by a formal
calibration program. The program shall provide equipment of the proper type, range,
accuracy, and precision to provide data compatible with the specified requirements and
desired results. Calibration of measuring and test equipment may be performed internaily
using in-house reference standards, or externally by agencies or manufacturers.

8.2.1 Calibration Procedures

Documented and approved procedures shall be used for calibrating measuring and test
equipment. Whenever possible, widely accepted procedures, such as those published by the
ASTI or U.S. EPA, or procedures provided by manufacturers in equipmeht manuals, shall
be adopted.

Calibrated equipment shall be uniquély identified by using either the manufacturer’s serial
number, an equipment identification number, or other means. This identification, along with
a label indicating when the next calibration is due (only for equi;iment not requiring daily
calibration), shall be attached to the equipment. If this is not possible, records traceable to
the equipment shall be readily available for reference. It is the responsibility of all personnel
to check the calibration status from the due date labels or records prior to using the
equipment,

Measuring and test equipment shall be calibrated at prescribed intervals and/or as part of
operational use. Frequency shalfl be based on the type of equipment, inherent stability,
manufacturer’s recommendations, values given in national standards, intended use, and
experience. Equipment shall be calibrated, whenever possible, using reference standards
having known relat-i-onships to nationally recognized standards (e.g., National Bureau of
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Standards) or accepted values of physical constants. If national standards do not exist, the
basis for calibration shall be documented.

Reference standards (physical and chemical) shall be used only for calibration. Physical
standards shall be stored separately from working measuring and test equipment. Equipment
that fails calibration or becomes inoperable during use shali be removed from service and
segregated to prevent inadvertent use and shall be tagged to indicate it is out of calibration.

Records shall be prepared and maintained for each piece of calibrated measuring and test
equipment to indicate that established calibration procedures have been followed. Laboratory
calibration records shall be maintained by the laboratory.

8.2.2  Field Equipment Calibration
Field calibration procedures will be performed on field instrumentation as follows:

. pH Meter - Premeasurement calibration and post-measurement verification
using at least two standard buffer solutions for each sample tested. The
buffer solutions should bracket the sample pH. The two measurements
must be within + 0.05 standard unit of buffer solution values.

. Conductivity Meter - Daily calibration using potassium chloride (KCI)
standard solution. The meter measurement must read + 10 percent of the
standard to be considered in control.

. Temperature - Temperature is measured -using a thermostat built into the
conductivity meter. The readings will be checked at least once at the start
of the field use of the instrument using a quality grade thermometer.

» OVA - The instrument will be calibrated daily to a methane in air standard.

Calibration of field equipment shall be documented in the field log book for reference and

maintained in the project files.
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8.2.3 Laboratory Equipment Calibration

Laboratory calibration procedures for analytical testing will be performed in accordance with
SW-846, 3rd Edition and EPA CLP protocols, as appropriate.
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9.0
DATA REDUCTION, REPORTING, AND VALIDATION

To ensure that the analytical DQOs for the project are met and to evaluate the overall
acceptability of the analytical data, a review of the laboratory analytical report will be
conducted. This review will consist of a check of "external" and “internal" laboratory
QA/QC results.

The external quality assurance review will include a check of contaminants in the field-
collected QA samples (trip blank, rinsates and duplicate samples) submitted with the
environmental samples. Evidence of contaminants in these QA samples will be compared
against the environmental sample results to evaluate whether detected constituents are related
to field or laboratory artifacts.

The internal quality assurance review will include a review of the laboratory QA/QC results
to determine if holding times, initial and/or continuing calibration curves, surrogate
recoveries, matrix spikes and matrix spike duplicates and blank contamination objectives have
been met according to the laboratory’s internal quality assurance program.

2.1 DATA REDUCTION

All concentration associated with samples or prepared sample extracts or digestates will be

taken directly from multiplied quantitation reports. Multiplied quantitation reports relate the
instrumentally measured extract or digestate concentrations to those of the original sample.
GC/MS concentration data will be taken, to the extent possible, directly from the data
systems following an internal standard calibration for both the volatile and semivolatile
base/neutral/acid compounds and following an external calibration for both the pesticide and
herbicide compounds.
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9.2 DATA REPORTING

The intention of these sampling data reporting procedures is to maintain accurate records of
all samples taken and to follow the status of the sample location and analytical results, while
minimizing the duplication of record keeping activities and the possibilities for errors.

The tabulation and flow of all data reporting information can be broken down into the
following activities:

. Assignment of sample numbers, sample label preparation, and initial
permanent record keeping,

. Preparation and labeling of all sample bottles,

. Sampling and in-the-field record keeping,

. Sample receiving and preparation for shipping, and

. Complete sample record book.

9.2.1 Sampling Record Keeping

Prior to collecting a group of samples, a sample coordinator will assign a sample number and
a description to all samples to be collected within the group. Sample numbers will be
assigned to all divisions of the original sample, all of which have the same identification
number with letters denoting subset containers. The sample number and corresponding
description will be entered into a permanent record book. The information in the record
book will then be written onto the appropriate sample label. When written, the sample labels
will be given to the individual responsible for preparing the sample bottles.

The typed/printed labels for a group of sequentially numbered samples and a copy of the data
book pages that include these numbers will be given to the sample bottle preparer and/or the
sampler. This individual is responsible for applying all labels on the appropriate types of
bottles. The sample preparer may also be the person who will be doing the sampling. A
copy of the data book pages that include information about the samples will also be given
to the person doing the sampling in order to provide a list of samples to check off during the
sampling activity.
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The individual(s) doing the sampling is (are) responsible for verifying that each sample is
put in the appropriate sample bottle. At the time of sampling this person must fill in the
time sampled, the date sampled, and sign and complete the sample’s label. By the end of
the sampling day, the sampler must return all samples to the geologist or engineer, who will
oversee preparation of the samples for shipment (i.e., review chain-of-custody formes, inspect
packaging, etc.

The person responsible for shipping the full sample bottles will compare the sample bottles
with the appropriate sample data book pages. This person will then prepare the samples for
shipping. Chain-of-custody forms must be completed for each sample; the originals must be
sent with the samples, and copies will be sent to the sample coordinator to include in the
appropriate project files.

9.2.2 Sample Custody and Shipment

When the samples are ready to be sent to the laboratory, the sample coordinator will examine
the samples and note their condition. Information including the date sampled, time sampled,
and method of preservation,for each sample will be entered in the sample record book.

At the time the samples are shipped, the sample coordinator will have a copy of the pages
in the sample record book that include information on the sample numbers and the
corresponding information on the date sampled, time sampled, and the date shipped.

The chain-of-custody record will document the fact that the evidentiary integrity of the
samples was maintained.

9.2.3 Laboratory Response

The laboratory will be responsible for reviewing all sample analyses according to their
internal QA/QC procedures. Data validation will be completed by the laboratory prior to the
delivery of the data package. Completed data packages will be available for review by the
project data validation coordinator. Any problems will be resolved and all data will be
validated before the data are reported.
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Laboratory data for all CLP TCL and TAL parameters will be maintained sufficient to be
able to generate the standard CLP forms, if necessary at a later date. The quality control
data and sample data results will be presented in a concise and convenient tabulated
summary. The calibration data, raw quality control data, and raw sample data will be
sufficient to permit reproduction of the calculation of any of the reported values. In addition,
routine laboratory reports will include the following: ‘

o Chain-of-Custody Records
. Quality Control Summary
. Sample Data Results |

When generated, each hard copy CLP data package will provide thorough coverage according
to the following areas:

. Case Narrative

. Chain-of-Custody

. Quality Contro! Summary
. Sample Data Results

. Calibration Data

o Raw Quality Control Data

. Raw Sample Data

The case narrative will provide the following information:

. Sample Identification

. Parameters Characterized -

. Analytical Methods Employed

o Any Deviation from the Project Work Plan
. All Problems Encountered

. Any Corrective Actions Taken
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9.3 DATA VALIDATION

Data validation, according to Interim Guidelines and Specifications for Preparing Quality

Assurance Project Plans (QAMS-0050/80, Office of Monitoring System and Quality
Assurance and Office of Research and Development, U.S. Environmental Protection Agency,
Washington, D.C. 20460, December 29, 1980), is "a systematic process for reviewing a body
of data against a set of criteria to provide assurance that data are suitable for their intended
use", and entails editing, screening, checking, 'auditing, verification, certification, and review.

The purpose of data validation is to determine if the data conform to specifications and are
suitable for the intended project usage. Therefore, all data wili be potentially subjected to
screening in terms of conformance to project specifications and suitability for use. After
completing a sampling program, the field data package (calibration records, chain-of-custody,
field logs, etc), will be reviewed for completeness and accuracy. The validation process
described below will be done separately from the laboratory performing the analytical work
as a separate process from internal laboratory data validation.

The following is a brief description of the methods that will be used if validation of the CLP
laboratory data is required. These data will be reported in'a summary data package and
evaluated for conformance to the analytical limits set forth in Functional Guidelines for
Evaluating Organic Analyses (Hazardous Site Evaluation Division, U.S. Environmental
Protection Agency, February, 1988) and Functional Guidelines for Evaluating Inorganic
Analyses (Hazardous Site Evaluation Division, U.S. Environmental Protection Agency, July,
1988). These checks will be performed on all samples analyzed, and the results will be
summarized in a report for each lot of reported sample data. Qualified data will be reported
as such and the appropriate qualifiers will be used for reporting. Non-CLP data and CLP
data not required to be validated will be reviewed with respect to holding times, initial and
continuing calibrations, method blanks, laboratory control samples, samples, matrix spikes
and matrix spike duplicates or duplicates.

If problems occur which would reject data, the following outline of procedures should detect

these problems and the problem data will not be reported. However, rejected data will be
addressed in a validation report.
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Compile a list of all investigative samples.

Compile a list of all QC samples, including but not limited to:
- Trip blanks

- Laboratory bianks

- Laboratory duplicates

- Performance samples

- Matrix spikes

- Matrix spike duplicates

- Laboratory control spikes

- Laboratory control spike duplicate

Review chain-of-custody documents for completeness and correctness.

Review laboratory analytical procedures and instrument performance
criteria.

- Sample media identification

- Sample location and descriptions .

- Proper concentration units

- Proper significant figures

This data summary will be reviewed for potential data quality problems
including:

- Unexpected results

- Common laboratory contaminants

- Unusual spacial concentration/identification relationships

- Samples in which dilution was necessary

- Samples which may have exhibited "carry over”

A sample summary will be prepared to access precision, accuracy and
completeness of the analytical data.

Laboratory records and data package requirements will be checked to
assess completeness of the data package.

92B0G7CICQA. TXT VICKSBUR , 56 11-29-95



Woodward-Clyde

Laboratory performance results will be documented from the validation procedures or from
precision or accuracy evaluations. The validation personnel will provide a means to notify
the laboratory and initiate the appropriate corrective actions.
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10.0
INTERNAL QUALITY CONTROL

10.1

DATA TRANSCRIPTION

All data transcriptions for final reports will be reviewed before reporting. Data transcription
requirements may vary, but should be monitored in accordance with requirements for
accuracy and legibility.

| 10.2

FIELD SAMPLING QUALITY CONTROL

Quality control for field sampling includes duplicate samples, field blanks and rinsate blanks.
Steps and checks used to validate precision and accuracy of the measured parameters and to
support the representativeness, comparability, and completeness of the work include:

10.3

Description of the calibration of methods and instruments,

Description of routine instrument checks (noise levels, drift, linearity, etc).,
Documentation of traceability of instrument standards, samples and data,
Documentation on analytical methodology and QC methodology,
Description of applicable performance audits with appropriate audit
materials,

Description of controls for interference contaminants in analytical methods
(use of reference blanks and check standards for method accuracy and
precision),

Description of levels of routine maintenance to verify analytical reliability,
and _

Documentation of sample preservation and transport.

VERIFICATION AND REVIEW

The laboratory analyst should review data to verify that where appropriate, the laboratory:

Calculates the recoveries of surrogate spikes,
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. Verifies that there are no contaminants in all associated blanks,

o Compa.fes samples and duplicates for matches in data results,

. Reviews surrogate and spike recovery data to make sure they are within
quality acceptance limits,

. Verifies calibration performance for acceptability,

. Reviews and verifies instrument tuning,

. Reviews internal areas of response for acceptability.

. Makes sure the surrogate recovery section has been completed

. Makes sure that all analyzed compounds have been properly recorded

. Confirms identified sample spectra with standard spectra

. Verifies accuracy of calculations on compound quantities.

The supervisor examines the entire sample folder to verify that all data transcriptions and
documentation included meets WCC requirements. The supervisor also reviews all data
enclosed to verify that the data transcriptions are error free and that all documents are legible
and in contractual order. .

92BO07TC\CQA. TXT VICKSBUR 59 11-29.95



Woodward-Clyde

11.0
PERFORMANCE AND SYSTEM AUDITS

Audits may help to verify that the integrity of the data and related information is maintained.
11.1  FIELD ACTIVITY AUDITS

A senior project personnel or designee may periodically conduct an audit of the collection
activities to verify that proper sampling protocol is being followed. Some of the items to
evaluate include: sampling operations, sampling labelling, sample handling, field notes,
decontamination procedures, and chain-of-custody. The auditor will prepare a summary audit
report containing the resuit of the evaluation and recommendations for any corrective actions.

The auditor may check the following items to determine the completeness and accuracy of
field activities:

. Sample Labels: A selected number of sample labels will be examined to
determine if they were filled out properly and completely.

. Chain-of-Custody Procedures: Several chain-of-custody records will be
examined to determine if they were properly filled out; if parameters for
analysis were properly identified; all custody transfers were documented;
and date and time of transfer were recorded.

o Field Notebooks: The notebooks will be-examined to determine if proper
recording format is being followed; if all in situ measurements and field
observations are being documented suitably to explain and reconstruct field
activities.

112 LABORATORY PERFORMANCE AUDITS

The performance of laboratories in the U.S. EPA Contract Laboratory Program is monitored
by the agency by using quarterly blind performance samples. Should the laboratory
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employed 10 analyze samples be in the CLP, then acceptable results on the most recent
quarterly blind performance evaluation sample will be accepted as demonstrating laboratory
capability to perform volatile, semivolatile and pesticide/PCB analyses. Performance
evaluation samples may be obtained from a commercial supplier for laboratories that are not
part of the EPA Contract Laboratory Program.

An on-site laboratory evaluation helps to verify that all the necessary quality control is being
applied by the laboratory in order to deliver a high quality product. A laboratory audit of
the laboratory used for sample analysis may be performed during the program.

Quality assurance evaluations allow the evaluators to determine that:

. The organization and personnel are qualified to perform assigned tasks.

. Adequate facilities and equipment are available.

. Complete documentation, including chain-of-custody of samples, is being
implemented

. Required analytical methodology is being used.

. Adequate analytical quality control, calibration including reference samples,
control charts, and documented corrective action measures, is being
provided.

. Acceptable data handling, documentation techniques, and data review are
being used.
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12.0
PREVENTIVE MAINTENANCE

In order to timely and effectively complete a measurement effort, an attempt should be made
to minimize downtime of all instrumentation. This is achieved by regular inspections of
equipment and the availability of spare parts or supplemental instrumentation should the
equipment fail.

WCC’s preventative maintenance program is designed to minimize the down time of crucial
sampling and/or analytical equipment due to expected or unexpected component failure. In
implementing this program, efforts are focused in three primary areas:

. Establishment of maintenance responsibilities

. Establishment of maintenance schedules for major and/or critical
instrumentation and apparatus, and documentation of maintenance activities
in equipment logs.

. Establishment of an adequate inventory .of critical spare parts and
equipment.

12.1 FIELD INSTRUMENTATION

All instrumentation to be used in collecting or testing the groundwater samples will be
regularly serviced and at a minimum, inspected prior to going out in the field to collect
samples.

When laboratory or field equipment is damaged or it cannot be verified that it will produce
acceptable data, the equipment will be removed from service to be repaired or replaced. The
equipment will not be returned to service until it has been verified that it is capable of
producing acceptable data. Acceptable data as referenced here is data which meets quality
assurance criteria for precision, accuracy, and representativeness. Equipment leased or
purchased to replace damage equipment shall be capable of producing equivalent data. The
WCC site managers will be responsible for the repair and/or replacement of damaged field
equipment and filed equipment provided by its subcontractors.
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If nonanaiytical type field equipment is damaged, it will be repaired immediately such that
work may progress, or be replaced with similar or equivalent equipment such that the project
objectives and the approved work plan will be met. The laboratory manager and site
manager will retain documentation for the repair and/or replacement of laboratory and field
equipment, respectively. |

122  ANALYTICAL INSTRUMENTATION

The laboratory is expected to maintain and inspect their equipment. Instrument redundance,
to the extent possible, coupled with an extensive stock of spare parts and expendable
materials on-site will serve to minimize downtime.

Subcontract laboratories may be inspected to verify that similar preventive maintenance
programs are in operation, and are properly documented including the following:

. Accepting data with an acknowledged level of uncertainty.
.. Resampling and analyzing.
. Recalibration of instruments using freshly prepared calibration standards.
. Replacement of solvent or other reagents that give unacceptable blank
values.
. Additional training of laboratory personnel in correct implementation of

sample preparation and analysis methods.

The laboratory manager will be responsible for the repair and/or.replacement of damaged
laboratory equipment.
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13.0
CORRECTIVE ACTION

During the course of this investigation, it will be the responsibility of the sampling team
members to see that all measurement and sampling procedures are followed as specified and
that measurement data meet the prescribed acceptance criteria. In the event a problem is
discovered, it is imperative that prompt and prescribed action to be taken to correct the
problem. Corrective action will be initiated, for instance, if QC data are found to exceed
acceptability limits,

Whenever corrective action is necessary to eliminate the cause of nonconformance, a closed-

loop corrective action system will be used. The analytical coordinator will verify that all of

these steps are followed:

. The problem will be defined,

. Responsibility for investigating the problem will be assigned,

. The cause of the problem will be investigated and determined,

. A corrective action to eliminate the problem will be determined,

. Responsibility for implementing the corrective action will be assigned and
accepted,

. The effectiveness of the corrective action will be established, and

. The fact that the corrective action has eliminated the problem will be
verified.

13.1 CORRECTIVE ACTION FOR FIELD SITUATION

If problems become apparent that are identified as originating in the field, corrective action
will'take place. If corrective action does not resolve the problem, appropriate personnel will
be assigned to investigate and evaluate the cause of the problem. Once a corrective action
is implemented, the effectiveness of the action will be verified,
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13.2 CORRECTIVE ACTION FOR LABORATORY SITUATIONS

The need for corrective action will be initiated in consultation with the environmental lab
personnel. Corrective Action may include, but is not limited to :

. Accepting data with an acknowledged level of uncertainty,

. Resampling and analyzing,

. Recalibration of instruments using freshly prepared calibration standards,

. Replacement of solvent or other reagents that give unacceptable blank
values,

. Additional training of laboratory personnel in correct implementation of

sample preparation and analysis methods.
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14.0
QUALITY ASSURANCE REPORTS TO MANAGEMENT

Quality Assurance reports, if required, will include a tabulation of the analytical data and an
explanation of any sampling conditions or QA/QC problems and their possible effects on data
quality.

The laboratory analytical program manager and the data validation coordinator will
communicate as needed to verify that all QA/QC practices are being carried out and to
review possible or potential problem arcas. Data anomalies are to be investigated to assess
whether they are a result of operator or instrument deviation, or if they are a true reflection
of the site or task function.

Analytical QA reports, if required, will contain a discussion of QA/QC evaluations
summarizing the quality of the data collected an/or used as appropriate to each phase of the
project and the following information:

. Tabulated results of the analytical data.

. Work sheets from the data personnel evaluating the validity of any
analytical data with respect to accuracy, precision, and completeness.

. A summary of significant QA problems with the corrective actions taken
to rectify the situation.
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TABLE 1

RFI WORKPLAN SAMPLE SUMMARY

w*
Samples
SWMU Number Sample Points | (Soil or Concrete) Analyte List
A

1117 12 34

2 - Landfill 10 23 B
4 - Activated Carbon Treatment 6 6 B
5 - South Plant Drainage 16 16 C
7/20 - Former Dinoseb Production 2] 42 A

Area/Railroad Car Loading/Unloading Station

|| 8 - Dinoseb Loading/Unloading Area

: . A
11/12/15 MSMA-Methyl Production Area 5 13 D w
13 - West Drainage 9 9 C
t4 - Toxaphene 3 6 C j" .
16 - Atrazine 5 13 C
" 18 - Blue Tank 3 3 C ||
30 - Waste 0il 3 3 E u
6 6 F li

LEGEND:

Atrazine, cyanazine, arsenic, dinoseb, toxaphene, toluene

TCL, TAL, atrazine, cyanazine, dinoseb

Atrazine, cyanazine, arsenic, dinoseb, toxaphene

TCl, dioxin, TAL, atrazine, cyanazine, dinoseb

BTEX, TPH

BTEX, TPH, atrazine, cyanazine, arsenic, dinoseb, toxaphene

MEOgOw s
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TABLE 2

GROUNDWATER ASSESSMENT WORKPLAN SAMPLE SI.MMARY
(IMPLEMENTED CONCURRENTLY WITH RFI)

" Samples (Groundwater)

II 3 New Wells in South Plant 3

Analyte List

TCL, dioxin, TAL, atrazine,
cyanazine, dinoseb
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TABLE 3

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

I%a% Quantitation Limits®
Groundwater Low Soil/ Sediment
ng/L re/Kg®
Volatile Organics "

" Chloromethane 10 10
Bromomethane 10 10
Vinyl Chloride 10 10
Chloroethane 10 10
Methylene Chloride 5 5
Acetone 10 10
Carbon Disulfide 5 5 .
1,1-Dichioroethene 5 5
1,1-Dichloroethane 5 5
1,2-Dichloroethene (Total) 5 5
Chigroform 5 5

X 1,2-Dichloroethane 5 5
2-Butanone 10 10 'I

'r 1,1,1-Trichloroethane 5 5

" Carbon Tetrachloride 5 5
Vinly Acetate 10 10
Bromodichloromethane 5 5

, 1,2-Dichloropropane 5 5
tis-1,3-Dichloropropane 5 5
Trichloroethene 5 5

H Dibromochloromethane 5 5
1,1,2-Trichloroethane 5 5
Benzene - 5 5 .
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TABLE 3 (Continued)

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

Quantitation Limits"
Groundwater Low Soil/ Sediment

rg/L re/Kg"
|£ans—l,2-DichIoropropane 5 5
Bromoform 5 5
4-Methyl-2-pentanone 10 10

2-hexanone 10 10 "
Tetrachloroethene 5 5
Toluene 5 5
1,1,2,2-Tetrachloroethane 5 5
Chlorobenzene 5 5
Ethyl Benzene 5 5
Styrene 5 5

Xylenes (Total) 5 5 E

Semivelatile Organics

Phenol 10 330
bis-2-Chiorophenol 10 330

2-Chlorophenol 10 330 “
1,3-Dichlorobenzene 10 : 330
1,4-Dichlorobenzene 10 330
Benzyl Alchol 10 330
1,2-Dichlorobenzene 10 330
2-Methylphenol 10 330
bis(2-Chloroisopropylether 10 330

4-Methylphenol 10 330 ||

N-Nitro-di-n-dipropylamine \ 10 330 H

Hexachlorcethane — 10 330
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TARGET COMPOUND LIST (TCL) AND :
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

Quantitation Limits*
Groundwater Low Soil/ Sediment
png/L rg/Kg"

Nitrobenzene 10 330
Isophorone 10 330 ~|

Fl 2-Nitrophenol 10 330
2,4-Dimethylphenol 10 330 H
Benzoic Acit 50 1600 ﬂ
bis(2-Chloroethoxy)methane 10 330
2.4-Dichlorophenol 10 330
1,2,4-Trichlorobenzene 10 330 .
Naphthalene 10 330
4-Chloroaniline 10 330
Hexachlrobutadiene 10 330
4-Chloro-3-methylphenol(para-chloro-meta-cresol) 10 330

1 2-Methylnaphthalene 10 330 “
Hexachlorocyclopentadiene 10 330
2,4,6-Trichlorophenol 10 330

" 2,4,5-Trichlorophenol 50 1600

|| 2-Chloronaphthalene 10 330
2-Nitroaniline 50 1600 H

" Dimethylphthalate 10 330

" Acenaphthylene 10 330

Il 2,6-Dinotrotoluene 10 330
3-Nitroaniline 50 1600
Acenaphthene 10 330
2,4-Dinorophenol - 50 1600 .
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TABLE 3 (Continued)

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

Quantitation Limiis® "
Groundwater Low Soil/ Sediment
pre/L ng/Kg®
4-Nitrophenol 50 1600
|| Dibenzofuran 10 330 II
2,4-Dinitrotoluene 10 330 "
Diethylphthalate 10 330 "
4-Chlorophenyl-phenyl-ether 10 330
Fluorene 10 330
4-Nitroaniline 50 1600
4,6-Dinitro-2-methylphenol 50 1600 "
. N-Nitrosodiphenylamine 10 330
4-Bromophenyl-phenylether 10 330
Hexachlorobenzene 10 © 330
" Pentachlorophenol 50 1600
lLAnthracene 10 330
Di-n-butylphthalate : 10 330
Fluoranthene 10 ‘ 330
Pyrene 10 330
Butyl Benzyl Phthalate 10 330
3,3"-Dichlorobenzidine ' 20 660
II Benzo(a)anthracene 10 330
Chrysene | 10 330
bis(20Ethylhexyl)phthalate 10 33¢
Di-n-octylphthalate 10 330
Benzo-(b)fluoranthene 10 330
. Benzo-(k)fluoranthene | 10 330 ||
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TABLE 3 (Continued)

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

" Quantitation Limits® "
H _ Groundwater Low Soil/ Sediment "
pe/L ne’Kg

Benzo(a)pyrene 10 330
Ideno(1,2,3-cd)pyrene 10 330 H
Dibenz(a,h)anthracene 10 330 Jl
Benzo{g,h,i)perylene 10 330

l; Pesticide/PCBs _*
alpha-BHC . 0.05 8.0 ’
beta-BH 0.05 80 J
delta-BHC 0.05 8.0 .
gamma-BHC 0.05 8.0
Heptachlor 0.05 8.0 I
Aldrin 0.05 ' 8.0
Heptachlor Epoxide 0.05 8.0

’ Endosulfan 1 0.05 8.0
4,4°-DDE | 0.10 16.0

\ Endrin 0.10 : 16.0 ‘"
Endosulfan II 0.10 16.0 ‘Il
44'DDD 0.10 16.0

" Endosulfan Sulfate 0.10 16.0
4,4’-DDT 0.10 16.0
Methyoxychlor 0.05 80.0 ”

u Endrin ketone 0.10 16.0
alpha-Chlordane 0.05 80.0
gamma-Chlordane 0.05 80.0
Toxaphene - 1.0 160.0 " .
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TABLE 3 (Continued)

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMIT (CRQL)*

Quantitation Limits*
Groundwater Low Soil/ Sediment
#g/L rg/Kg®
Aroclor-1242 0.5 80.0
Aroclor-1248 0.5 80.0 H
Aroclor-1061 0.5 80.0
Aroclor-1221 0.5 80.0
Aroclor-1232 0.5 80.0 H
Aroclor-1254 LG 160.0
Aroclor-1260 1.0 160.0

NOTES:

®  Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by
the laboratory for soil/sediment, calculatedon dry weight basis as required by the contract, will be higher.

*  Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile TCL Compounds are
125 times the individual Low Soil/Sediment CRDL.

*  Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may no always be achievable.

SOURCE: Statement of Work for Organic Analysis Multi-Media Multi-Concentration SOW 2/88, Revisions
9/88, 4/89 and 5/89, Office of Solid Waste and Emergency Response, U.S. Environmental
Agency, Washington, D.C., May 1989,
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TARGET ANALYTE LIST (TAL) INORGANICS

Contract Required Detection Limiits*
(ng/l)

Aluminum 200
Antimony 60 “
Arsenic 10 u
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000 |
Chromium 10 ﬂ
Cobalt 50
Copper 23 H
Iron 100 "
Lead 3
Magnesium 5000 II
Manganese 15
Mercury 0.2 “
Nickel 40 |
Potassium 5000
Selenium 5
Silver 10

| Sodium 5000

[ Thaltium 10 ||
Vanadium 50 I]
Zinc 20

!l Cyanide 10

NOTE:

*  The reporting limits are instrument detection limits obtained in pure water. The detection limits for

samples may be considerably higher depending on the sample matrix.

SOURCE: Statement of Work for Inorganic Analysis Multi-Media Multi-Concentration SOW No. 788,

Revisions 2/89 and 6/89, Office of Solid Waste and Emergency Response, U.S. Environmental

Protectiop Agency
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TABLE 5

DETECTION LIMITS FOR METALS'

Nominal Water Detection Limit, mg/L
Metal Flame AA Furnace AA Other AA ICP
[ Aluminum 0.1 0.003 - 005+ |
" Antimony 0.2 0.002%* - 0.30¢
Arsenic 0.5 0.002* 0.002 0.05* "
Barium 0.1 0.002 - 0.00s* |
Beryllium 0.002 0.0001 - 0.001*
Cadmium 0.005 0.0001%+ - 0.002* ‘"
Calcium . 0.01 - - oo |
Chromium 0.05 0.001 - 0.005*  f
Cobalt 0.05 0.001 - 0.003* |
Copper 0.02 0.001 - 0.002*
Iron 0.03 0.001 - 0.01*
Lead 0.1 0.001* - 0.02 "
I Magnesium 0.05 0.001 - 0.01+
Manganese 0.01 0.0002 - 0.005*
q Mercury - - 0.00002 -
Nickel 0.01 0.001 - 0.01*
Potassium 0.001 - - 0.3*
| Selenium - 0.002* 0.002 0.075
Silver 0.01 0.0001%* - 0.003*
Sodium 0.002 - - 0.5+
Thallium 0.1 0.001* ; - 0.040
Tin 1 0.05 - 003+ |
Vanadium 0.2 0.004
Il Zine 0.005 0.00005

NOTES:
*  Recommended method for analyses (RMAL).

*¥* More sensitive method sometimes used.
' Based upon SW846, 3rd Edition Methods.
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TABLE 6

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES

Precision
Surrogate Percent (Relative Percent Accuracy Compleleness
Measurement Parameters | Experimental Conditions Recovery Difference) (Percent Recovery) (Percent) Other EPA CLFP Control Limits
Volatife (Purgeable) Spiked and unspiked field | Compound Specific’ | Compound Specific’ Compound Specific’ 0 Laboratory Btank: 1D.1.
Organic Target samples Laboratory Duplicate: +35% RPD
Compounds] Initial Calibration: RRF™ > 05 and <
25% D@
Continuing Calibration: >.05 RRF and <
25% DW
Internal Standard GC/MS: -50 to + 100%
Semivolatile (Base/Neutral | Spike and unspiked field | Compound Specific’ | Compound Specific® Compound Specific’ o0 Laboratory Blank: 3D.L.
and acid) Organtc Target samples Laboratory Duplicate: £35% RPD
Compounds' Initial Calibration: RRFY > 05 and <
30% D@
Continuing Calibration: > .05 RRF and <
25% D%
Internal Standard GC/MS: -50 1o + 100%
Pesticides and PCBs' Spike and unspiked field | Compound Specific’ | Compound Specific? Compound Specific’ 99 Laboratory Blank: DL,
samples Laboratory Duplicate: $35% RPD
Enitial Calibration: 10% RSD
Continuing Calibration: 15 or 20% RSD
[nternal Standard GC/MS: < 20%
Mercury’ Spike and vnspiked field 120 percent provided bothe | 75 to 125 percent unless the 90 Calibration Blank: 1D.L.
samples ' sample and duplicate greater | sample exceeds the spike Calibration Verification: 80-120%
than § tienis CRDL concentration by a factor of four Preparation Blank: £D.1. ;
or more Duplicate Sample Analysis: $DL. or 20%
HCRDL if either sample or RPD
dupiicate less than CRDL Not caleulated if sample Lab QC Sample Analysis: 80-120%
concentration exceeds spike
concentration by a factor of four
of more
Cyanide Total' Spike and unspiked field 120 percent provided bothe | 75 to 125 percent unless the 20 Calibration Blank: 1D.L.

samples

sample and duptlicate greater
than § tiems CRDL

HCRDL if either sample or
duplicate less than CRDL

sample exceeds the spike
concentration by a factor of four
or more

Calibration Verification: 85-115%
Preparation Blank: DL

Duplicate Sample Analysis: 1D.L. or 20°
RPFD

Lab QC Sample Analysis: 80-120%
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TABLE 6 (Continued)

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES

— S —— — — —— —
Precision
Surrogate Percent {Relative Percent Accuracy Completeness
Measurement Parameters | Expevimeatal Conditions Recovery DifTerence) {Percent Recovery) (Percent) Other EPA CLP Control Limits
Target Analyle List (TAL) | Spike and unspiked ficld 120 percent provided bothe | 75 to 125 percent unless the 90 Calibration Blank: tD.L.
Metals Other than Mercury® | samples sample and duplicate greater | sample exceeds the spike Calibration Verification: 90-110%
than 5 tiems CRDL concentration by a factor of four Preparation Blank: +D.L.
| OF more Duplicate Sample Analysis: +D.L. or 20%
+CRDL if either sample or RPD
duplicate fess than CRDL Not calculated if sample Lab QC Sample Analysis: 85-115%
concentration exceeds spike
concentration by a factor of four
or more
Restricted Target Analyte Unspiked field samples #20 percent provided bothe | Not applicable. Matrix spikes 90 Calibration Blank: +D L.

List (TAL) Metals’

Caleium, Magnesium,
Potassium, Sodium

92BOOTCWCQAT-6 VICKSBUR

sample and duplicate greater

not employed with these

than 5 tiems CRDL analytes,
*CRDL if either sample or
duplicate less than CRDL

20f2

Calibration Verification: 90-110%
Preparation Blank: 1D.L.
Duplicate Sample Analysis: 1DL. or 20%
RPD

Lab QC Sample Analysis: 85-115%
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TABLE 7

QUALITY CONTROL LEVEL OF EFFORT

—

Frequency of EPA CLFP Analysis

Parameters Frequency for SW846 Analysis
Cyanide Calibration Blank One per analytical run or at least one per One per analytical run or at least one per
setup setup
Matrix Spike Analysis One per analytical run or at least one per One per analytical run or at least one per
setup setup _
Duplicate Sample Analysis One per analytical run or at least one per One per analytical run or at least one per
setup setup
Laboratory QC Sample Analysis One per analytical run or at least one per One per analytical run or at least one per
setup setup
Organics (GC/MS) Laboratory Biank One per case or one per 20 samples One per case or one per 20 samples

received

received

VOA, Semivolatile, Pesticide/PCBs

Matrix Spike Analysis

One per case or one per 20 samples
received

One per case or one per 20 samples
received

Matrix Spike Duplicate Analysis-

One per case or one per 20 samples
received

One per case or one per 20 samples
received

Surrogate Spike

e

Each sample

Each sample
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TABLE 8

Woodward-Clyde

SURROGATE SPIKE RECOVERY LIMITS

" Analytical Fraction

Surrogate Compound

Recovery Limits (%)

" Volatile 4-Bromofluorobenzene 86 - 115
" 1,2-Dichloroethane-d, 76 - 114
" Toluene-d, 88 - 110
" Base/Neutral Nitrobenzene-d; 35-114
" 2-Fluorobiphenyl 43 - 116 H
p-Terphyenyl-d,, 33-141
Acid Phenol-d, 10 - 94
2-Flurorphenol 21 - 100
2,4,6-Tribromophenol 16 - 123
Pesticide Dibutylchlorendate’ 24 - 15
NOTE:

reanalyzed.

Recovery limits are for advisory purposes only, They are not used to determine if a sample should be

SOURCE: Statement of Work for Organic Analysis Multi-Media Multi-Concentration SOW 2/88, Revisions
9/88, 4/89 and 5/89, Office of Solid Waste and Emergency Response, U.S. Environmental

Protection Agency, Washington, D.C., May 1989.
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TABLE 9

MATRIX SPIKE RECOVERY AND RELATIVE
PERCENT DIFFERENCE CONTROL LIMITS

Relative Percent
Analytical Category Matrix Spike Compound Difference Recovery Limits (%)
Volatile 1,1-Dichloroethene 14 61 - 145
Trichloroethene 14 71 -120 "
Chlorcbenzene 13 75 - 130 u
| Toluene 13 76 - 125
Benzene 11 76 - 127
Base/Neutral 1,2,4-Trichlorobenzene 28 39.98
Acenaphthene 31 46 - 118
2,4-Dinitrotoluene 38 24 - 9%
Di-n-Butylphthalate 40 11 -117
Pyrene 31 26 - 127 .
N-Nitroso-Di-n-Propylamine 38 41 - 116
| 1,4-Dichiorobenzene 28 36 -97
Acid Pentachlorophenol 50 G- 103
‘ Phenol 42 12 - 89 1'
Ii : 2-Chlorophenol 40 27-123 ||
4-Chloro-3-Methylphenol 42 23 -97
4-Nitrophenol 50 10 - 80
Pesticide Lindane 15 56 - 123
Heptachlor 20 40 - 131
|| Aldrin 22 40 - 120
Dieldrin 18 52-126
Endrin 21 56 - 121
4,4’-DDT 27 _ 38 - 127

SOURCE: Statement of Work for Organic Analysis Multi-Media Multi-Concentration SOW 2/88, Revisions .
© 9/88, 4/89 and 5/89, Office of Solid Waste and Emergency Response, U.S. Environmental
Protection Agency, Washington, D.C., May 1989,
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TABLE 10

FIELD QUALITY CONTROL SAMPLE FREQUENCY
GROUNDWATER MONITOR WELLS!

%
Matrix Field Duplicate Rinsate Blank Trip Blank? MS/MSD?
Froundwater ] 1 ! 1
Analytical Parameter All Parameters | VOA and Semivolatile VOA Spike

NOTES:
' There are less than 20 monitor wells. A sampling event or sample delivery group shall consist of a

groundwater sample from each wel! plus the 5 quality control samples.

Trip blanks will be prepared by the laboratory and shipped with the sample containers. One trip blank

will be kept with the collected samples and shipped back to the laboratory in the last shipment.

*  Matrix Spiked/Matrix Spiked Duplicate samples will be spiked in the laboratory.
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LOG OF BORING

FILE: 01234

DEPTH
{FEET)
BYMBOL

5.P.T.v1)
or
P.Pen.fuaf)

OVA
(ppm)

Recovery Description of Stratum

NOV 16 95 ENVAET 01234 B-2

FIGURE 1
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_Woodward-Clyde Consultants W

'MONITOR WELL INSTALLATION REPORT

PROJECT ' PAGE oF.
LOCATION - WELL NO.

DATE COMPLETED ORIGINAL DEPTH AQUIFER
INSPECTED BY - DATE

CHECKED BY DATE DEPTH INTERVAL

I ' ELEVATION OF TOP OF SURFACE CASING/
,.F; . RISER PPE
HEIGHT OF TOP OF SURFACE CASING/RISER

PPE ABOVE GROUND SURFACE

DEPTH OF SURFACE SEAL BELOW
GROUND SURFACE
TYPE OF SURFACE SEAL:

LD. OF SURFACE CASING
TYPE OF SURFACE CASING

DEPTH OF SURFACE CASING BELOW GROUND

LD. OF RISER PIPE
TYPE OF MISER PPE:

yom—e — DIAMETER OF BOREHOLE
DEPTH OF BOREHOLE

TYPE OF BACKFLL:
l TYPE OF >
J ELE /DEPTH BOTTOM OF SEAL
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GROUND WATER COLLECTION REPORT
®

PROJECT NUMBER AND NAME LOCATION
COLLECTOR/OPERATOR WELL NO.
TYPE OF SAMPLE () GRAB ( ) COMPOSITE ( ) OTHER

METHOD OF SAMPLING IF OTHER “THAN MONITOR WELL SHUTTLE NO

MONITOR WELL INFORMATION

EVACUATION: DATE/TIME METHOD OF EVACUATION
| INITIAL DEPTH TO WATER LEVEL_____ TOP OF CASING TO BOTTOM
GALLONS PER WELL VOLUME TOTAL GALLONS EVACUATED
FINAL DEPTH TO WATER ELEVATION TOP OF CASING
SAMPLING:  DATE/TIME _ METHOD OF SAMPLING '

DEPTH TO WATER LEVEL

SAMPLE DATA

FIELD REPLICATE f1 TEMP. pH CONDUCTIVTY
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FIELD REPLICATE #3 TEMP. pH CONDUCTIMTY
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GENERAL INFORMATION

WEATHER CONDITIONS AT TME OF SAMPLING -~
SAMPLING CHARACTERISTICS ' .
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SAMPLING PERSONNEL TIME TO
DATE
(SIGNED)
LOCK OR SEZRIAL NUMBER — REPLACEMENT SERIAL NUMBER . .
FIGURE 10
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TRANSPORTER: AIRBILL /INVOICE: DESTINATION:
SAMPLE TRANSFER (Originai must be retcined whh scmpie ot cll timaes)
| RELINQUISHED BY DATE/TIME RECEIVED BY DATE /TIME
NAME:
.ﬂ COMPANY:
NAME:
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SECTIONONE Data Management Plan

1.1 INTRODUCTION

During the RCRA Facility Investigation (RFI) and the Groundwater Assessment (GWA), |
various types of data will be generated. At a minimum, data gathered will consist of field data
sheets, field log books, boring logs, chemical data from analysis of soil and groundwater, field
parameter measurements, maps and drawings. This Data Management Plan describes

procedures that will be used to physically manage project related information. The Data
Management Plan addresses: '

. Project organization and responsibilities
. Technical approach to data management
e Flow of data (tracking)

) Data validation and reduction
. Data presentation
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SECTIONTWO Project Organization and Responsibilities

A description of primary project personnel and- their responsibilities is presented below.
Changes in procedures presented below will be documented.

21 AUTHORITY AND RESPONSIBILITIES

2.1.1 Project Manager

Richard D. Karkkainen, Principal Environmental Engineer with URS Greiner Woodward Clyde
(URSGWC), will serve as Project Manager. The Project Manager will be the prime contact
with Mr. Steve Bosweﬂ, the Vicksburg Chemical Company (VCC) Project Director and official
representative for VCC, concerning all the work that is done by URSGWC. Project
organization and management procedures will be established by the Project Manager, including
reviews and approval of work scope, budget, schedules and reports. The Project Manager will
also direct financial reporting and subcontractor recommendations for VCC's approval.

2.1.2 Site Coordinator

The Site Coordinator's primary responsibility is to oversee all field phases of the RFI activities
under the direction of the Project Manager. Additionally, the Site Coordinator will monitor
quality assurance in the field. The Site Coordinator may be the Project Manager.

21.3 Task Leaders

The task leader for data management validation and analytical services is Dr. Charles
Westerman. He will be assisted by Anaxis Duhon.

22 PROJECT COMMUNICATIONS
2.2.1 Record Control

The control of records provides for the flow of information both internal and external to
URSGWC.

URS Greiner Woodward Clyde
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SECTIONTWO Project Organization and Responsibilities

Following receipt of information from external sources, completion of analyses, and issuance of
reports or other transmittals; associated records shall be submitted to the URSGWC office
project files. This shall include any records generated for URSGWC by subcontractors.
Records shall be legible and easily identifiable. In addition, field records and records
transmitted between URSGWC and contractor offices shall be adequately protected from
damage and loss during transfer (e.g., hand carrying or making copies prior to shipment).

Field records, laboratory data summaries, numerical calculations, reports and other data
transmittals, copies of proposals, purchase orders, contracts, correspondence, memorandums,

telephone records, photographs, and reference material shall be transferred to the project central
file.

Records submitted to the project central file, with the exception of correspondence, should be
bound, placed in folders or binders, or otherwise secured for filing.

2.2.2 Record Status

All individuals on the Project Staff shall be responsibie for reporting obsolete or superseded
project-related information to the Project Manager on a périodic basis. In turn, the Project
Manager shall notify the Project, Laboratory Staff, and Quality Assurance personnel of the
resulting status change in project documents, such as drawings and project procedures.
Notification of personnel of status changes in quality assurance procedures shall be the
responsibility of the Project Manager.

In general, outdated drawings and other documents shall be marked "void." Any copy of void
documents maintained for the project files shall state the reasons for and date of voiding.

To denote that calculations, drawings, and other material which have not been formaily checked
are preliminary, they shall be marked "preliminary”.

URS Greiner Woodward Clyde
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SECTIONTWO Project Organization and Responsibilities

2.2.3 Record Retention

Information associated with the project shall be retained in the URSGWC office project files.
These files will include the following:

. Project file (project material except drawing originals, and records related to
laboratory analysis)

. Original drawing file

° Generic quality assurance file

Project records shall be received at the various storage areas by the Project Manager who shall
check that incoming records have proper identification for filing, are legible, and are in suitable
condition for storage. Indexing and filing of records shall be performed only by the personnel
designated by the Project Manager.

For the project file, the individual file folders shall be divided into appropriate categories based
on content and numbered and filed sequentially within each category.

A numbered index for the project file shall list the individuat file folders and identify the
records therein to facilitate locating the records. The index shall be kept in a separate folder at
the front of the project file. If appropriate, information on project material not stored in the
project central file should be included with the index.

For the original drawing and quality assurance files, all material shall be filed only by project
number.

The record storage in the files shall utilize facilities that provide a suitable environment to
minimize deterioration or damage and that prevent loss. The facilities shall, where possible,
have controlled access and shall provide protection from excess moisture and temperature
extremes. Records shall be secured in binders, placed in folders or envelopes, or otherwise
secured for storage in containers (e.g., file cabinets).

URS Greiner Woodward Clyde
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SEGTIONTWO Project Organization and Responsibilities

Storage systems shall provide for the prompt retrieval of information for reference or use
outside the storage areas. For the project file, sign out sheets shall be maintained so that a
record of files removed is available.

2.2.4 Onsite Records

Appropriate requirements for the field control and retention of records generated as a result of
site investigation, sampling, and testing shall be followed. Upon completion of the field

program or program phase, onsite files will be transferred to, and integrated with, the
URSGWC office project files.

2.2.5 Change Control

It is imperative that the status of work items be up-to-date, A status system includes:

) Formal document and design drawing revision
. Nonconformance identification, documentation, and reporting
. Change documentation and approval

Change from original design documents, procedures, and specifications must be expected.
Change does not imply a nonconformance to the work, but simply means that original plans
must be altered because of information or events that occur during the work.

Change must be documented, evaluated, and reported as necessary. It is necessary to manage
change so that the actual course of the project, not the original plan, can be demonstrated and
justified. Changes must be documented so that the actual course of work is known and the
effect of the change upon the course of work can be evaluated.

It is the responsibility of project personnel to appropriately record the change and to make the
documentation available as appropriate to project or laboratory management. The effect of the
change upon the project shall be evaluated by the project or laboratory management, quality
assurance personnel, and/or subcontractor management.

URS Greiner Woodward Clyde
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SECTIONTWO Project Organization and Responsibilities

Review and written approval for changes which affect the project activities should be provided

by the Project Manager. Following the review and approval process, notification of the change

should be made to appropriate personnel and affected documents revised as necessary to reflect
the work as actually performed.

Project documents and design drawings must be reviewed, approved, distributed, and revised as
necessary. This control will provide approved, up-to-date information and drawings.

URS Breiner Woodward Clyde
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SECTIONTHREE Principles of Data Management

3.1 GENERAL PRINCIPLES

Three major approaches to database design are the Network, the Hierarchial and the Relational
approaches. These three approaches have their respective strengths and weaknesses and in
some applications, one approach is more suited than the others. Of the three methods, the
relational approach is gaining momentum in the database market and is used in various
applications. Because of its popularity, versatility, ease of use and the availability of many
commercial relational database packages, URSGWC has chosen the relational approach for its
design of the VCC database. '

In the relational approach, the information is stored in tables and columns. A table is called a
relation and columns are the attributes of the relation. A good relational design of a database
management system minimizes data redundancy, maintains data consistency and ensures data
integrity. Data redundancy refers to the storing of the same information in multiple tables.
Redundancy can rarely be totally eliminated but can be reduced. Data consistency refers to
maintaining redundant data in the same form at all locations in the system. That is, if data is
changed at one location, the system should propagate similar changes in that data in other
related tables. This action ensures the integrity of the data in the database.

3.2 OBJECTIVES OF THE SYSTEM

The data management, as defined herein for this project, refers to the actual management of the
data, but also includes data validation. The RFI and GWA Data Collection Quality Assurance
Plan deals with data validation procedures. URSGWC has identified the following objectives
for effectively managing the field data and the laboratory results data from the VCC site:

. Store and organize all field, analytical and other data.

. Track the samples for extraction and analysis holding time deadlines.
. Validate the analytical results pursuant to the RFI and GWA Data Collection
Quality Assurance Plan.
. Make provisions for transmission of data to VCC.
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SECTIONFOUR Technical Appreach

The objectives are accomplished through a data management, validation and analytical services
task leader.

4.1 DATA MANAGEMENT

The task leader is responsible for the following:

o Utilize a system to store and organize ail field and analytical data.

. Establish procedures to follow as the data arrives from the field and the
laboratory.

. Produce tables for reports to VCC, regulatory agencies and other appropriate
groups.

. Maintain and administer the system utilized.

The need to use an organized system which facilitates easy and instant access to the information

desired, is obvious because a large volume of data is generated by this project. Establishment .
of procedures streamline the operation of data collection, organization and presentation.

4.2 DATA VALIDATION

The task leader is responsible for the following:

. Review the QA/QC information for the samples. |
. Validate the analytical results pursuant to the RFI and GWA Data Collection

Quality Assurance Plan.
. Contact the laboratory, if inconsistencies exist.
. Interface with the data management system.

. Maintain records.

URS Greiner Woodward Clyde
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SECTIONFIVE | Data Management

URSGWC often utilizes Site Manager Pro (SMPro), a database management application used
to expedite the processes involved in administering chemical and geological/soil sampling. It is
a PC-based Windows application that runs locally on the PC. It uses client-server technology to
access project data residing on a local or remote database server. The client-server technology
enables SMPro to consolidate project data into a centralized storage place to be accessed by
multiple users.

SMPro includes seven menu options from the main window. URSGWC will utilize SMPro on
this project to the extent it enhances the efficiency of the overall project. The menu items
contain options from which users access the necessary selections to complete their tasks. The
main menu categories are the following:

. File

Allows user access to log in and exit SMPro.

. Project
Allows chemical and geological users to set up the structure of their sampling
program. The project module includes options for choosing a project, creating
and updating a project chemical list, indicating sites and locations for sampling,
creating geological data entry forms, and creating lookups for expediting data
entry.

. Chemical
Allows users to print out chain of custodies, worksheets and sample bottle
labels, enter field and lab data, track the process of sending samples to the lab,
electronically and manually enter data, and examine and edit the analytical data
returned from the lab,

. Geological
Allows users to expedite and standardize the record keeping of geological data.
Geo/Field tests are recorded here, e.g., water levels, temperatures, pH, and
conductivity.
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SECTIONFIVE Data Management

¢ Query
Allows users to query both chemical and geological data according to specific .
criterion. With Quick query, users can query either basic chemical or geological
information. Query results can be exported to Excel, CSV, Lotus, SYLK, DBF,
and DIF formats.

. Window
Allows users to access and arrange operative windows and icons to suit their
viewing needs. Windows information is included in the Navigating section.

. Utilities
System administrators use this option to set up and maintain system default

tables, create new projects, add new users to the system and give them access
privileges, and update the SMPro program.

51 PROJECT MENU

The following paragraphs include a brief overview of each of the topics within the Project

menit.
Choose Project

The Project menu option is the first section of the menu that a general user accesses when
starting work on a project. Users begin by indicating the project on which they will work and
viewing their access privileges.

Chemical List

The Project Chemical List lists all the unique methods, chemicals, and CAS numbers associated
with a project.

Site/Locations

URS Greiner Woodward Clyde

YBTRIWORDPWICKSBURGEE3 1 SIRFI-GWA-PLN-TXT.DOCA0-NOV-0\BTR 5 "2



SECTIONFIVE Data Management

Each project requires a summary list of all sites and/or locations that will be or have been
sampled or bored. The site/location combination forms a unique identifier for both chemical
and geological sampling points. In addition to identifying sampling locations, the site/location
identifiers are used to query data by a given site/location. The site/location list with its
corresponding X, Y, Z fields provides the location information for exporting project data to
mapping software.

Lookups

Lookups consist of data commonly used in projects and are used to expedite entering data into
the system. Examples of lookups include Sample Types, QA/QC Types, and Laboratory
Names.

Data Entry Forms

For users working on a project requiring geological data input and collection, the Data Entry
Forms option allows them to create their forms, including the fields and site/locations to be
included on each geological sampling data form. '

Import Data Exchange File

Data Exchange File is an ASCII text file allowing data to be imported into the current project
from a database site to another database site. Users can also import information into any of the
SMPro tables if the file is in the syntax required by SMPro. '

Update Project Chemical List

With this feature, the project administrator can create/update the project chemical list from data
obtained from the lab.
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SECTIONFIVE | Data Management

Project Status

The Project Status option allows both chemical and geological project users to access numerical
summaries for their project's major fields. Project managers may use this fumction to tract their
project's progress, €.g., a quick counting of the fields.

5.2 CHEMICAL MENU

The Chemical menu consists of four options: Sampling Plan, Chain of Custody, Data Entry,
and Data Production. The following information contains a synopsis of tasks related to the
Chemical menu options.

Sampling Plan

Sampling plan tasks include entering header information such as site, location, and field ID. Tt
also includes information such as lab(s) that will be used to analyze the sample, requested

-methods of analysis, and containers used for holding the samples.

After the sampling plan is completed, users print the plan that will then serve as worksheets for
field technicians. They can also print bottle labels to identify the sampling containers.

Chain of Custody (COC)

The COC efforts take place either during or after collecting the samples, COC efforts involve
entering the project's field sample data from the worksheets completed at the sampling site and
preparing the samples to be sent to the lab for evaluation. COCs are chronologically generated
by selecting samples from the sampling plan as they are sampled in the field. This information
1s recorded at the end of each day. COC numbers used for tracking purposes may be generated
in the module. Quality Assurance and Quality Control (QA/QC). coverage is assigned to
samples collected at the sampling site. Reports are available for tracking samples, COCs, and

field QA/QC coverage. To help maintain accuracy and validity, a COC audit trail records all -

changes made to the production status chemical data. COCs can be exported between hub and
stand-alone sites.

URS Greiner Woodward Clyde
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SECTIONFIVE Data Management

Production Chemical Data

Data that are in production status are available for editing in this module. They include the
analytical data from the lab that have been sent back to be loaded into SMPro. The production
data are used in reports.

Data Entry

With the Data Entry module, users can enter chemical anatysis data received from the lab either
electronically (from a disk delivered by the lab) or manually (by typing it in from lab
deliverables). Data that are loaded both manually or electronically are initially logged as
having data entry status. A user entering the data moves the data to production status when the
new data entry is completed and checked.

5.3 GEOLOGICAL MENU

The Geological menu contains only the Production option, mostly included as a place holder for
accessing geological data. Geological data are placed into production mode after they have
been entered and have passed SMPro's field characteristics checks.

5.4 QUERY MENU

Quick Query

Quick Query allows users to define a query for chemical modules or geological modules
separately. Module queries cannot be interrelated. Quick Query can query information across
projects and has predefined selection (search) criteria such as location, field ID, and chemical
group from which to choose.

2.5 WINDOW MENU

The Window menu option is a standard Microsoft Windows feature that allows users to arrange
active windows in a manner suiting their purposes so they can move easily between them.

URS Greiner Woodward Clyde
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SECTIONFIVE Data Management

9.6 UTILITIES MENU

The Utilities menu option is used only by system administrators to maintain system operation.
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2‘0
INTRODUCTION

This Health and Safety Plan establishes guidelines and requirements for the safety of field
personnel during the conduct of the field activities associated with the referenced project. The
specific activities addressed by this plan are defined in Section 3.0. All empioyees of
Woodward-Clyde Consultants (WCC) involved in this project are required to abide by the
provisions of this plan. They are required to read this plan and sign the attached Compliance
Agreement.

The health and safety guidelines and requirements presented are based on a review of available
information and an evaluation of potential hazards. This plan outlines the health and safety
procedures and equipment required for activities at this site to minimize the potential for
exposures of field personnel. This plan may be modified by the project manager, the corporate
health and safety officer, and the Baton Rouge health and safety officer in response to
additional information obtained regarding the potential hazards to field investigative personnel.
This plan has been prepared for the exclusive use of WCC Personnel and WCC
subcontractors. WCC liability is extended to WCC Personnel and WCC Subcontractors only.

2.1 KEY PERSONNEL

Project management will be handled out of the Baton Rouge Operating Unit of WCC. The
following is a description of job responsibilities and authorities:

Project Manager: Richard D. Karkkainen
For this project, the Project Manager has the following responsibilities:

. To see that the project is performed in a manner consistent with the WCC
Health and Safety Program.
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. To have an approved Health and Safety Plan prepared and properly .
implemented for this project.

. To provide the Business Unit Health and Safety Officer with project

' information related to health and safety matters and development of the
Health and Safety Plan.

. To implement the Health and Safety Plan.

. To insure compliance with the Health and Safety Plan by WCC and
contractor personnel.

. - To coordinate with the Business Unit Health and Safety Officer on health
and safety matters.

The Project Manager has the authority to take the following actions:

. To determine matters relating to schedule, cost, and personnel assignments .
on hazardous waste management projects.

. To temporarily suspend field activities, if the health and safety of personnel
are endangered, pending further consideration by the Business Unit Health
and Safety Officer.

. To temporarily suspend an individual from field activities for infractions of

Health and Safety Plan, pending further consideration by the Business Unit
Health and Safety Officer. -

Health and Safety Officer: Charles Self

The Health and Safety Officer has the following responsibilities:

. To interface with the Project Manager as may be required in matters of
health and safety. .
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. To approve a Hea]th and Safety Plan for the project.

. To appoint or approve a Site Safety Officer to assist in implementing the
Health and Safety Plan.

. To monitor compliance with the approved Health and Safety Plan.

. To assist the Project Manager in secing that proper health and safety

equipment is available for the project.

. To approve persomnel to work on this site with regard to medical
exarninations and health and safefy training

The Health and Safety Officer has the authority to take the following actions:

. To suspend work or otherwise limit exposures to personnel, if a Health and
Safety Plan appears to be unsuitable or inadequate.

. To direct personnel to change work practices, if they are deemed to be
hazardous to health and safety of personnel.

. To remove personnel from the project, if their actions or condition endangers
their health and safety or the health and safety of co-workers.

WCC Site Safety Officer:
The Site Safety Officer (SSO) has the following responsibilities:
. To direct health and safety activities on-site,

. To report safety-related incidents or accidents to the Project Manager and
Business Unit Health and Safety Officer.
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. To assist the Project Manager in all aspects of implernenting the Health and .
Safety Plan.

. To maintain health and safety equipment on-site, as specified in Health and
Safety Plan.

. To perform health and safety activities on-site, as specified in the Health and

Safety Plan, and report results to the Project Manager and the Business Unit
Health and Safety Officer.

The SSO has the authority to take the following actions:

. To temporarily suspend field activities, if the health and safety of personnel
are endangered, pending further consideration by the Business Unit Health
and Safety Officer.

. To temporarily suspend an individual from field activities for infractions of .
the Health and Safety Plan, pending further consideration by the Business
Unit Health and Safety Officer.

WCC Corporate Health and Safety Officer: Charles Self

The WCC CHSO has the following responsibilities:

. Direct the implementation of the Health and Safety Program of the operating
group and provide recommendations for improvement of the program.

. Coordinate health and safety activities of the operating units in the operating
group.
. Determine need for project Health and Safety Plans.
. Review and approve Health and Safety Plans.
5
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Monitor implementation of Health and Safety Plans.

Investigation reports of incidents or accidents and report accidents or
incidents to the CHSA and EVPP.

Assist CHSA with employee health and safety training in the operating
group.

Determine whether an accidental exposure or injury merits a change in the
affected individual's work assignments and whether changes in work

practices are required.

Coordinate business units with regard to health and safety equipment needs.

The WCC CHSO has the authority to take the following actions:

92B007C.H&S VICKSBUR

Approve or disapprove Health and Safety Plans.
Direct operating unit HSO to prepare project Health and Safety Plans.
Access project files.

Direct changes in personnel work practices to improve health and safety of
employees involved in hazardous waste management projects.

Remove individuals from projects, if their conduct jeopardized their health
and safety or that of co-workers.

Suspend work on any project that jeopardizes the health and safety of
personnel involved.
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2.2 SITE LOCATION

Vicksburg Chemical Corporation (VCC) is located less than a mile south of Interstate 20
bordering the City of Vicksburg, Mississippi. To the north and west of the site is light
residential properties. To the East of the site is light industrial properties including the
Vicksburg water treatment facility and an asphalt mixing and gravel drying operation. To the
South of the site is light residential to rural properties.

2.3 SITE DESCRIPTION

VCC is located off Highway 61 on Rifle Range Road. The facility is comprised of a North
Plant and a South Plant and occupies approximately 640 acres. Currently, the only active areas
of the plant include the nitric acid, potassium carbonate and potassium nitrate plants. All other
portion of the plant are no longer in operation. Resources such as a potable water supply,
electricity, and telephone service are available at the plant office located at the facility entrance
on Rifle Range Road. Chemical on-site relative to the aforementioned active plants include
anhydrous ammonia, nitric acid, potassium chloride, chlorine, nitrogen tetroxide, and nitrogen
dioxide. Chemical on-site related to past production activities include atrazine, dinoseb,
methyl parathion, monosodium methane arsenate (MSMA), and toxaphene. Other chemicals
that have been detected on-site include carbon tetrachloride, chloroform, 1,1-dichloroethylene,
ethylbenzene, methylene chloride, toluene, and xylene.

The work sites conceming this plan are associated with the South and North Plants (Figure 1)

and include several Solid Waste Management Units (SWMUs) and_ Other Areas of Concemn
(OACs).

24  SITE HISTORY | -

In the past, VCC produced various types of pesticides and herbicides such as dinoseb,
toxaphene, atrazine, and monosodium methane arsenate. All of these chemicals have been
detected in the soil and water by VCC and the state of Mississippi. Concentrations range from
non-detected on hazardous wastes to an average of about 5 part per million (ppm). Chlorinated
solvents have been detected in sludge sediments in the ppm range for carbon tetrachloride,
methylene chloride, chloroform, and 1,1,-dichloroethylene. The source of the chlorinated

7
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solvents is unknown as well as the source of xylene toluene, and ethylbenzene, which have
been detected in the range of 2-15 ppm. During the investigation of the site of the former
MSMA plant (RFI Expedited Report SWMUs 12, 11 and 15, April 1998) the concentration of
arsenic found in sludge/sediment samples in the drainage system was as high as 2,870 ppm and
the concentration of arsenic found in concrete, asphalt or soil was as hi gh as 322 ppm.
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PURPOSE AND SCOPE OF PROPOSED WORK

WCC will perform work as required in a Consent Decree effective April 17, 1992. This
Consent Decree requires Interim Measures activities, a Groundwater Assessment Program, and
a RCRA Facility Investigation be conducted at the facility. These three workplans require
geophysical borings, monitor well sampling and installation, subsurface soil sampling, and
surface soil sampling. Construction in conjunction with closures may be included in the
Interim Measures activities.
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4.0
HAZARD ASSESSMENT

The following hazards have been identified and will be protected against:

. Heat stress.

. Biological hazardous.

. Physical hazards.

. Skin contact with contaminants.

4.1 BIOLOGICAL HAZARDS

If clearing has not been conducted or if biological hazards develop during work activities,
practical guidelines for prevention of exposure to pests should be implemented.

4.2 HEAT STRESS HAZARDS

If heat stress becomes a concemn, the heat stress casnalty prevention plan, presented in
Appendix A shall be implemented.

4.3 PHYSICAL HAZARDS

Personnel should be cognizant of the fact that when protective equipment such as respirators,
gloves, and protective clothing are wom, visibility and manual dexterity are impaired. In
addition, personnel should be alert to physical hazards such as slipping/tripping/falling
potentially  associated  with  dismantled  process equipment and  piping
remnants/ladders/stairways in various stages of disrepair, and uneven ground surface due to
foundation fragments distributed throughout the site. Drilling personnel should abide by
standard safety guidelines applicable to drilling operation presented in Appendix B.

10

92BO0TC. H&S VICKSBUR 10-22-83



Woodward-Clyde

4.4 CHEMICAL HAZARDS

Due to past production activities at the facility, pesticides, herbicides, chlorinated solvents, and
volatile organic solvents have been detected on-site during site characterization efforts

conducted by VCC and the state of Mississippi. The constituents detected included arsenic,
| dinoseb, toxaphene, atrazine, carbon tetrachloride, methylene chloride, chloroform, 1,1-
dichloroethylene, xylene, toluene, and ethylbenzene at concentration report in the parts per
million range. Of the constituents detected on-site, arsenic, carbon tetrachloride, methylene
chloride, and chloroform are classified by OSHA and/or ACGIH as known or suspected human
carcinogens.

The constituents detected on-site are present in low concentrations. However, exposure to
these chemicals may potentially occur through inhalation, ingestion, and/or direct contact.
Chemica] exposure via multiple exposure pathways is cumuiative, therefore it is Important to
recognize potential exposure situations and to take precautions to minimize exposure to
chemical hazards by all routes.

The following potential exposure routes and associated health hazards have been identified:

Inhalation: Chemical hazards associated with inhalation exposures may include irritation of
the mucous membranes and respiratory tract or with more sever exposures, may include
systemic effects. Table 1 presents recommended exposure limits for potential airborne
constituents.

Ingestion. Ingestion of chemical will be controlled on-site by prohibiting eating, smoking, or
drinking in the Exclusion Zone and by requiring all field personnel to conduct decontamination
procedures prior to leaving the Exclusion Zone. .

Direct Contact: Skin and eye contact with chemical hazards may potentially result in irritation,
rashes, or burns. If a person should exhibit symptoms of eye or skin irritation, he/she should
report to the SSO for immediate medical attention.

Potential hazards may be minimized by utilizing appropriate personal equipment designed to
protect the body against contact with known or anticipated chemical hazards. Personal

Il
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protective equipment is classified by the EPA by the level of protection afforded and is divided
into four categories designated as Level A, B, C, and D with Level A providing the most
extensive level of protection.

The levels of protection required for the field activities specified by the work scope are
presented in Section 5.1

Chemical information sheets for each constituent known to be present at the site are presented
in Appendix C of this Health and Safety Plan. These sheets provide important information
conceming physical/chemical properties, chemical/reactive hazards, exposure potentials, health
hazards and symptoms of exposures, and appropriate treatment following exposure.

12
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—_ = — — —
Table }
Exposure Limits for Potential Airborne Contaminants
Constituent ACGIH TWA | OSHA PEL-TWA STEL IDLH
+Toxaphene 0.5 mg/m’ 0.5 mg/m’® 1 mg/m’ 200 mg/m’
Atrazine 5 mg/m’ 5 mg/m’ - -
+Carbon Tetrachloride 5 ppm 2 ppm - Ca
Methylene Chloride 50 ppm - 500 ppm - Ca
Chioroform 10 ppm 2 ppm - Ca
Xylene 100 ppm 160 ppm 150 pptn 1000 ppm
Toluene 100 ppm 100 ppm 150 ppm 2000 ppm
Ethylbenzene 100 ppm 100 ppm 125 ppm 2000 ppm
Lime Kiln Dust 10 mg/m® 10 mg/m’ - -
Ammonia 25 ppm 50 ppm 35 ppm 500 ppm
Arsenic 0.2 mg/m’ 0.01 mg/m’ - Ca
@
+ Potenual Skin Irritant
Ca Potential Human Carcinogen (Cancer Causing);
- No IDLH level established.
- | @
13
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5.0
GENERAL HEALTH AND SAFETY REQUIREMENTS

5.1 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment (PPE) required to prevent contact with known or anticipated
chemical hazards has been divided into four categories by the USEPA, Levels A,B,Cand D,
according to the degree of protection afforded. The following personnel protective equipment
will be provided to personnel involved in site characterization work at the site.

Mobilization - Level D Protection

. Boots, steel toe and shank
* Hard hat
. safety glasses with side shields

Modified Level D Protection

. Coveralls, chemical resistant; tyvek (polycoated tyvek if splash hazard
exists)

’ Gloves (outer), chemical resistant, Polyvinyl Alcohol (PVAL)

. Gloves (inner), chemical-resistant, latex

. Boots, chemical-resistant (or bootie covers), steel toe and shank

. Safety glasses with side shields

. Hard hat (with faceshield if splash hazard exists)

Modified Level C Protection

. To include Modified Level D; PPE mentioned above

. Full-face air purifying respirators with organic vapor/pesticide/HEPA
combination filter cartridges. ‘

14
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Tyvek coveralls will be discarded after each use or when they become wom or punctured. Suit
materials are resistant to all known or anticipated chemicals at the site. If the disposable
protective suits appear to be deteriorating under chemical action, the Site Safety Officer should
be notified.

In addition to the personal protective equipment listed above, general safety equipment
available for use will include a first aid kit, portable eye wash and fire extingnisher.

5.2 WORK ZONES

During activities conducted in Modified Level D PPE, management of this project shall be
conducted in such a manner which will restrict access to the job site by unauthorized personnel.
If Level D action levels established in Table 2 are exceeded resulting in an upgrade to Level C
PPE, work zones as described in the following paragraphs shall be implemented.

To minimize the movement of contaminants from the site to uncontaminated areas, three work
zones will be set up during activities conducted under Level C PPE. The three work zones will
include the following:

Zone 1: Exclusion Zone
Zone 2: Contamination Reduction Zone
Zone 3: Support Zone

The exclusion zone is the zone where contamination does or could occur. Observations by the
site safety officer will determine the extent of the zones. All persons entering this zone must
wear at a minimum the level of protection set forth in Section 5.1 (Level C PPE).

Between the exclusion zone and support zone is the personnel contamination reduction zone
(CRZ) which provides a transition zone between the contaminated and clean areas of the site.
This zone will be located directly outside of the exclusion zone and will be defined as 10-foot
zone directly outside the exclusion zone.

15
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The support zone will be an Uncbntanﬁnated area from which operations will be directed. It is
essential that contamination from the site be kept out of this area. Included in this area will be
a storage area for decontaminated clothing, additional personal protective equipment, etc,

One additional work zone will be set up for decontaminating equipment.
5.3 DECONTAMINATION PROCEDURES

VCC will have a minimum of one personnel decontamination station, strategically located or in
the contamination reduction zone (CRZ) if applicable. The decontamination station will have
at least the following itemns:

. An adequate-sized plastic sheet for flooring
. Boot wash equipment

- Water/alconox solution container

- Rinse water container

- Long-handled plastic brush
. Waste container (disposable PPE, tape, etc.)
. Hand wash equipment '
- Water/alconox solution container
- Rinse water container

- Paper towels
3.31  Equipment Decontamination

Decontamination of sample collection equipment will be accomplished by the following
procedure: il

. Washing in a detergent solution (Alconox)

. Triple rinsing with clean dejonized water

. Rinsing with methanol

. Triple rinsing with clean deionized water
16
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Decontamination of equipment shall be conducted in Modified Level D PPE as listed in
Section 5.1. While utilizing methanol for deconning equipment, personnel shall position
themselves upwind of decontamination operations to minimize inhalation exposures to
methanol vapors. If this is not feasible, respiratory protection as listed under level C PPE is
Section 5.1 shall be worn during methanol use.

$3.2  Personnel Decoutamination

Decontamination of personnel will be performed at a designated location at the perimeter of the
work area. Decontamination will consists primarily of soap and water washings and water
rinse of exterior protective gear to remove contaminants, followed by doffing of the gear.
Coveralls should be removed by tumning the clothing inside out. A general sequence of doffing
procedures is outlined below. The extent of washing required, or modifications to the

sequence, may be specified as appropriate.

Personnel will be decontaminated by the following procedure:

. Wash and rinse outer protective coverall
. Wash work gloves and boots

. Remove outer protective clothing

. Rinse respirator if wom

. Wash hands and face

Contaminated disposable PPE and all decontamination fluids shall be containerized on-site for
subsequent disposal by the direction of VCC.

5.4 MEDICAL EXAMINATION
Before commencing any of the field or laboratory activities defined in Section 3.0, all WCC

personnel and all WCC subcontractors must take an annual WCC-approved medical
examination as part of WCC's medical surveillance program.

17
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55 SAFETY TRAINING DOCUMENTATION

Prior to commencing any of the field activities defined in Section 3.0, all WCC personnel
working on-site will supply certificate or equivalent, attesting to completing 40 hours of
training as required by OSHA, in 29 CFR 1910.120, to the SSO. Site supervisors will be
required to supply documentation indicating that an additional 8 hours of training has been
completed. Escorted visitors may be allowed in a defined area without 40 hours training at the
discretion of the WCC SSO and the WCC site coordinator.

Documentation concerning respirator fit testing, in accordance with OSHA, 29 CFR 1910.134
shall be required of any WCC employee wearing a respirator,

56  COMPLIANCE AGREEMENT

The Project Manager and the Baton Rouge Health and Safety Officer shall hold meetings with
all WCC field personnel before work commences. During the meeting, all personnel shall be
provided with a copy of this safety plan; the plan shall be reviewed and discussed and questions
answered. Signed Compliance Agreement Forms shall be collected by the Project Manager
and filed by the Baton Rouge Health and Safety Officer. Individuals refusing to sign the form
will not be aliowed to work on the site.

57 PROJECT MANAGER NOTIFICATION

All field personnel must inform the Project Manager or his designated representative before
entering the site. The "buddy system” will be employed during all project work. This means
that at least two members of the field crew must be on-site whenever work is performed.
Personnel must be in visual contact with each other or carry two-way radios at all times.

5.8 PROJECT SAFETY LOG

A project safety log will be used to record the names, enfry and exit dates and times of all
WCC and subcontractor personnel and of project site visitors; accidents, injuries, and illnesses;
incidence 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 incidence

18
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shall be reported immediately to the WCC Project Manager, and the WCC Baton Rouge Health
and Safety Officer and subsequently documented for filing on the HS-502 Incident Report

Form.

5.9 PROHIBITIONS

Smoking, eating, drinking, chewing gum or tobacco, storing food or food
containers shall not be permitted on the work site. Good personal hygiene
should be practiced by field personmel to avoid ingestion of contaminants or
spread of contaminated materials. |

Ignition of flammable liquids within, on, or through improvised heating
devises or space heaters.

Approach or entry into areas or spaces where toxic of explosive
concentrations of gases or dust may exist without proper equipment

available to enable safety entry.

Conduct of on-site operations without off-site back up personnel,

5.10 SITE SAFETY MEETINGS

During all site characterization activiﬁes, daily safety meetings will be held by the site safety
officer to review and plan the specific health and safety aspects of scheduled work for that day.

92BO07C. H&S VICKSBUR
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6.0
LABORATORY CONSIDERATIONS

The laboratory director must be informed of any contaminant level in the samples that would

require special handiing procedures to prevent risk to the health and safety of laboratory
personnel.

20
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PERSONAL PROTECTIVE EQUIPMENT

This section outlines the general usage guidelines for personal protective equipment.
7.1 HEAD PROTECTION

Hard hats must be womn by all personnel working on-site.

7.2 EYE PROTECTION

Safety glasses with side shields or goggles must be worn by all personnel performing activities
where potential for eye or face exposure exists due to splash, dust, or vapor, etc. An eyewash
station will be set up by the site safety officer prior to commencing field activities and should
be placed so that it could be used quickly in an emergency.

7.3 SKIN PROTECTION .

Due to the potential for skin absorption and carcinogenic properties chemical resistant gloves
and coveralls shall be worn by all personnel during subsurface and sample handling activities.

These will be disposed of in a designated sealable drum after each use of when they become
wormn or punctured.

7.4 FOOTWEAR
Chemical-resistant boots with steel toes and shanks will be womn by field personnel engaged in

the field activities at the site. Chemical-resistant booties can be substituted for chemical
resistant boots, although work boots to be covered must always maintain steel toes and shanks.

21 '
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7.5 RESPIRATORY PROTECTION

For respiratory protection against possible volatile organics, full-face air purifying respirators
(APR) will be required if Level D air monitoring action levels are exceeded. Specific
cartridges to be utilized with the APRs will be combination organic vapor/ammonia filter
cartridges. All personnel must be properly fit-tested for the specific brand and size respirator to
be used. Documentation of fit testing is to be provided to WCC SSO prior to commencement
of work. A respirator which has not been successfully fit-tested cannot be used by an
individual on the project. To ensure a proper fit, no facial hair will be allowed that will
interfere with mask operation. The site safety officer will determine if facial hair represents
such an interference. Air purifying respirators will only be used if the following conditions are
met:

. The oxygen content of the air is greater than 19.5 percent.

v Concentration of air contaminants are known and monitored.

. The contaminants of concem all have good waming properties (i.e., odor
threshold below PEL value).

. The protection factor is adequate and PELs are not exceeded.

. If concentrations of air contaminants exceed IDLH value, personnel must
immediately evacuate.

. Cartridges are changed daily or whenever breakthrough occurs, which ever
occurs first,

. Each person has been fit-tested for the specific brand and size of respirator
used.

’ The respirator is MSHA- and/or NIOSH-approved.

22

9ZBO0TC. H&S VICKSBUR 10-23-93



Woodward-Clyde

8.0
AIR QUALITY MONITORING

The primary goal of on-site air quality monitoring will be compliance with the specified
contaminant action levels. The secondary goal will be documentation of personal exposures as
required by OSHA 1920.120. '

8.1 AIR QUALITY SURVEY

During modified Level D field activities related to organic contamination at the site, an air
quality survey will be performed utilizing an HNu-photoionization detector (PID) equipped
with an 11.7 ev probe, or equivalent instrument to characterize volatile organics and ammonia
concentrations on-site. Standard operating procedures for this instrument are attached as
Appendix E. During Level C filed activities, additional sampling utilizing colorimetric tubes
specific for detecting chloroform, methylene chloride, and carbon tetrachloride will be used
along with the HNu for total organic vapors. At least two sampling events utilizing each of
these tubes will be conducted in the breathing zone of personnel closest to the subsurface
activities at the site. Table 2 lists air monitoring action levels for Level D and C work.

During modified Level D field activities related to construction at former MSMA areas, a
determination shail be made of airborne exposure ievels that are representative of each workers
exposure to inorganic arsenic over an eight (8) hour period. Sampies will be taken using a
personal sampling pump at a flow rate of 2 liters per minute. Samples will be collected on 0.8
micrometer pore size filter (37 mm diameter). At Jeast two consecutive measurements, taken
at least seven (7) days apart, will be conducted. Tabie 2 lists air monitoring action levels for
Level D and C work. -

23

92B007C.H&S VICKSBUR 10-22.93



Woodward-Clyde

Table 2
Air Monitoring Action Levels for Level C and D Work
Contaminant Instrument Reading Action Taken
Volatile Organic HNu or equivalent* <5 ppm Continued Work in
Modified D Level
Volatile Organic HNu or equivalent® 5-25ppm Upgrade to Leve! C and
Expand Work Zones;
Commence additional
colorimetric tube
sampling
Volatile Organic HNu or equivalent* >25 ppm Evacuate Area
Arsenic Personal sampling <5 micrograms per cubic | Continue to work in
pump** meter of air Modified D Level
Arsenic Personal sampling 5-10 ng/m’ Upgrade to Level C
pump**
Arsenic Personal sampling >10 ug/m’ Evacuate area until
pump** construction procedures
are revised,
* Sustained reading above background (for 15 minutes continuous) which shall not be exceeded within
worker breathing zones or exclusion zones.
24
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9.0
EMERGENCIES/ACCIDENTS

A site map and direction to Vicksburg Hospital are included in Figure 1. Ilinesses, injuries,
and accidents occurring on-site must be attended to immediately in the following manner:

. Remove the injured or exposed person(s) from immediate danger.
. Render FIRST AID if necessary. Decontaminate affected personnel, if
necessary.

. Call ambulance for transport to local. This procedure should be followed
even if there is no apparent serious injury. Emergency numbers are listed on

the foliowing section.

. Evacuate other personnel on-site to a safe place until the engineer (assisted
by the Site Safety Officer) determines that it is safe for work to resume.

. Report the accident to the Health and Safety Officer immédiately.

. Develop procedures, in accordance with the Health and Safety Officer, Site
Safety Officer, and Project Manager to prevent a recurrence.

In the event that an emergency site evacuation should be necessary for any reason, the Site
Safety Officer will render an alarm using a horn and all personnel] shall leave the site. The
assembly point will be designated in the filed. Personnel will not return to the site until an all-
clear has been received from the Site Safety Officer

25
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. 91  EMERGENCY NUMBERS

For any on-site Emergency dial 911.

Emergency Service

Fire Department

Ambulance

Sheriff

Vicksburg Police Department
National Response Center (NRC)
Poison Control Center
Vicksburg Medical Center
Mercy Regional Medical Center

92BOO7C. H&S VICKSBUR

Woodward-Clyde

Telephone

636-1121

911

636-1761
636-2511
1-800-424-8802
1-800-535-0525
636-2611
631-2250

26
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10.0 .

PERSONNEL ASSIGNMENTS

WCC personnel and subcontractors authorized to work on this project and enter the site are:

Project Manager: _ Richard D. Karkkainen
Baton Rouge Health and Safety Officer: Charles Self

Site Safety Officer: As Needed

Field Personnel: As Needed
Subcontractor: As Needed

10.1 PROJECT SAFETY PERSONNEL

Personnel responsible for implementing this Séfety Plan are the Project Manager and Site

Safety Officer. Their specific responsibilities and authorities for all accountable WCC
personnel are listed in this plan as well as Table 2-1 of the WCC Health and Safety manual .
dated November 1990,

27
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11.0
SAFETY PLAN COMPLIANCE AGREEMENT

I (print name), have received a copy of the Safety Plan for the Interim
Measures, Groundwater Assessment, and RFI Field Investigation Workplans for VCC,

Vicksburg, Mississippi and Corrective Measures Implementation Plans. I have read the plan,

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 plan.

Signed:

Signature Date

Firm:

28
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APPENDIX A
HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the affects of protective outer wear
decreasing body ventilation, there exists an increase in the potential for injury,
specifically, heat casualties. Site personnel will be instructed in identification of a heat
stress victim, the first-aid treatment procedures for the victim and the preventing of heat
stress casualties,

A. IDENTIFICATION AND TREATMENT
1) Heat Exhaustion

a) Symptoms: Usually begins with muscular weakness, dizziness, nausea,
and staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, his skin is clammy skin, and he
may perspire profusely. The pulse is weak and fast, his breathing is

| shallow. He may faint unless he lies down. This may pass, but
sometimes it remains and death could occur. |

b) Eirst Aid:. Immediatelz remove the victim to the Personnel
Decontamination Reduction Zone in a shady or cool area with good air
circulation. Remove all protective outer wear. Call a physician. Treat
the victim for shock. (Make him lie down, raise his feet 6 to 12 inches
and loosen all clothing.) Transport victim to a medical facility as soon
as possible. -
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2)

b)

Woodward-Clyde

Heat Stroke

a) Svmptoms: This is the most serious of heat casualties due to the
fact that the body excessively overheas. Body temperatures often
are between 107 degrees to 110 degrees Fahrenheit. First there is
often pain in the head, dizziness, nausea, oppression, and the skin
is dry, red and hot. Unconsciousness follows quickly and death is
imminent if exposure continues. The artack will usually occur
suddenly.

First Aid: Immediately evacuate the victim 10 a cool and shady area in
the Personnel Decontamination Reduction Zone. Remove all protective
Outer wear and all personal clothing. Lay him on his back with his head
and shoulders slightly elevated. It is imperative that the body

temperature be lowered immediately, This can be accomplished by

applying cold wet towels, ice bags, etc,, to the head. Sponge off bare
skin with cool water or place him in a tub of cool water. The main
objective is to cool him without chilling him. Give no stimulants,
Transport the victim to a medical facility as soon as possible.

B. PREVENTION OF HEAT STRESS

1)

2)

S0B45S1CA-A H&S]

One of the major causes of heat casualties is the depletion of body
fluids. On the site there will Plenty of fluids available. Personnel should
replace water and salts loss from sweating., Salts can be replaced by
either 0.1 percent solution, more heavily salted foods, or commercial
mixes such as Gatorade. The commercial mixes are advised for
personnel on low sodium diets,

A work schedule should be established so that the majority of the work

day will be during the morning hours of the day before ambient air
temperature levels reach their highs.
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3) A work/rest guideline will be implemented for personnel required to
wear Level B or Level C protection. This guideline is as follows:

ot T Mezimum Workine T

Above 90°F : 1/2 hour
80°-90°F : 1 hour
70°-80°F 2 hours
60°-70°F 3 bours
50°-60°F 4 hours
40°-50*F 5 hours
30*-40°F 6 hours
Below 30°F 8 hours

A sufficient period will be allowed for personnel to "cool down". This may require shifts
of workers during operations.

C. HEAT STRESS MONITORING

For monitoring the body’s recuperative ability 10 excess heat, one or more of the
following techniques should be used . as a screening mechanism. Monitoring of
personnel wearing protective clothing should commence when the ambient temperature
is 70 degrees Fahrenheit or above. Frequency of monitoring should increase as the
ambient temperature increases or if siow recovery rates are indicated. When

temperatures exceed 80 degrees Fahrenheit, workers must be monitored for heat stress ‘

#

after every work period.

- Heart rate should be measured at the radial pulse for 30 seconds as early as
possible in the resting period. The heart rate at the beginning of the rest

| period shouid not exceed 110 beats per minute. If the heart rate is higher, the

next work period should be shortened by 10 minutes (or 33 percent), while the

length of the rest period stays the same, If the pulse rate is 100 beats per

minute at the beginning of the next rest period, the following work cycle

should be shortened by 33 percent.
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- Body temperature should be measured orally with 2 clinical thermometer as
early as possible in the resting period. Oral temperature at the beginning of
the rest period should not exceed 99 degrees Fahrenheit. If it does, the next
work period should be shortened by 10 minutes (or 33 percent), while the
length of the rest period stays the same. However, if the oral temperature
exceeds 99.7 degrees Fabrenheit at the beginning of the next period, the
following work cycle should be further shortened by 33 percent. Oral
temperature should be measured again at the end of the rest period to make
sure that it has dropped below 99 degrees Fahrenheit.

- Body water joss due to sweating should be measured by weighing the worker
in the morning and in the evening. The clothing worn should be similar at

both weighings; preferably, the worker should be weighed nude, The scale
should be accurate to plus or minus one-quarter pound. Body water loss
should not exceed 1.5 percent of the total body weight. If it does, workers
should be instructed to increase their daily intake of fluids by the weight Jost.

Ideally, body fluids should be maintained at a constant level during the work day. This
requires replacement of salt lost in sweat as well.

Good hygiene standards must be maintained by frequent changes of clothing and daily
showering. Clothing shouid be permitted to dry during rest periods. Persons who notice
skin problems should immediately consult medical personnel.

' A4 |
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APPENDIX B

SAFETY GUIDELINES FOR DRILLING

Drill rig maintenance and safety is the responsibility of the drill rig operator. However,
safety requires the attention and cooperation of every worker and visitor to the job. The
 following is provided as a general guideline for safe drilling practices onsite.

OFF-ROAD MOVEMENT OF DRILL RIGS

The following safety guidelines relate to off-road movement:

)

Before moving a drill rig, first walk the route of travel, inspecting for
depressions, slumps, gullies, ruts and similar obstacles,

Always check the brakes of a drill rig carrier before traveling, particularly
on rough, uneven or hilly ground.

Discharge all passengers before moving 2 drill rig on rough or hilly terrain.

Engage the front axle (for 4x4, 6x6, etc, vehicles dr carriers) when
traveling off-highway on hilly terrain.

Use caution when iraveling side-hill. Conservatively evaluate side-hill
capability of drill rigs because the arbitrary addition of drilling tools may

raise the center of mass, When possible, travel directly uphill or downhill.

Attempt to cross obstacles such as small légs and small erosion channels
or ditches squarely, not at an angle.

Use the assistance of someone on the ground as a guide when lateral or
overhead clearance is narrow. ' '

B-1
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o After the drill rig has been moved to a new drilling site, set all brakes
and/or locks. When grades are steep, block the wheels.

0 Never travel off-road with the mast (derrick) of the drill rig in the raised
or partially raised position.

0 Tie-down loads on the drill rig and support trucks during transport.
OVERHEAD AND BURIED UTILITIES

The use of a drill rig near electrical power lines and other utilities requires that special
precautions be taken by both supervisors and members of the exploration crew,
Electricity can shock, it can burn and it can cause death,

Overhead and buried utilities should be located, noted and emphasized on all boring
location plans and boring assignment sheets,

Before raising the drill rig mast (derrick) on a'site in the vicinity of power lines, walk
completely around the drill rig. Determine what the minimum distance from any point
on the drill rig to the nearest power line will be when the mast is raised and/or being
raised. Do not raise the mast or operate the drill rig if this distance is less than 20 feet.

Keep in mind that both hoist Iines and ovérhead power lines can be moved toward each
other by the wind.

CLEARING THE WORK AREA

Prior to drilling, adequate site cleaning and leveling should be performed to
accommodate the drill rig and supplies and provide a safe working area, Drilling should
not be commenced when tree limbs, unstable ground or site obstructions cause unsafe
tool handling conditions.

' B-2
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NOTE: In coordination with the Drilling Crew, the Site Health and Safety.
Manager will review the precautions taken to insure that the drill rig is
leveled and stabilized.

HOUSEKEEPING ON AND AROUND THE DRILL RIG

The first requirement for safe field operations is that the drilling crew safety supervisor
understands and fulfills the responsibility for maintenance and "housekeeping” on and
around the drill rig.

Suitable storage locations should be provided for all tools, materials and supplies so that
they can be conveniently and safely handled without hitting or falling on a member of
the drill crew or a visitor.

of the drill rig.

Pipe, drill rods, bits casing, augers and similar drilling tools should be orderly stacked on .
racks or sills to prevent spreading, rolling or sliding.

; Avoid storing or transporting tools, materials or supplies within or on the mast (derrick)
Penetration or other driving hammers should be placed at a safe location on the ground
or be secured to prevent movement when not in use,

{ Work areas, platforms, walkways, scaffolding and other accessways should be kept free
of materials, obstructions and substances such as ice, excess grease or oil that could cause
2 surface to become slick or otherwise hazardous.

Keep all controls, control linkages, warning and operation lights and lenses free of oil,
grease and/or ice.

Do not store gasoline in any portable container other than a non-sparking, red container
with a flame arrester in the fill spout and having the word "gasoline” casily visible.

. B-3
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SAFE USE OF HAND TOOLS

There are almost an infinite numberofhandtoolsthatcanbcusedonoraroundadrﬂl
rig. "Use the tool for its intended purpose” is the most important rule. The following
are a few specific and some general suggestions which apply to safe use of several hand
tools that are often used on and around drilj rigs.

) When 2 tool becomes damaged, either repair it before using it again or get
rid of it. :

) Whes using a hammer, any kind of hammer for any purpose, wear safety
glasses and require all others near you to wear safety glasses,

o When using a chisel, any kind of chisel, for any purpose, wear safety glasses
and require all others around you to wear safety glasses.

) Keep all tools cleaned and orderly stored when not in use.
o Replace hook and heel jaws when they become visibly worn,

o When breaking tool joints on the ground or on a drilling platform, position

' your hands so that your fingers will not be smashed between the wrench
handle and the ground or the platform, should the wrench slip or the joint
suddenly let go.

SAFE USE OF WIRE LINE HOISTS, WIRE ROPE AND HOISTING HARDWARE

The use of wire line hoists, wire rope, and hoisting hardware should be as stipulated by
the American Iron and Steel Institute’s Wire Rope Users Manual,

All wire ropes and fittings should be visually inspected during use and thoroughly
inspected at least once a week for abrasion, broken wires, wear, reduction in rope
diameter, reduction in wire diameter, fatigue, corrosion, damage from heat, improper
weaving, jamming, crushing, bird caging, kinking, core protrusion, and damage 1o lifting

B-4
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bardware and any other feature that would lead to failure, Wire ropes should be .

replaced when inspection indicates excessive damage according to the wire rope users
manual.

If a ball-bearing-type hoisting swivel is used to hoist drill rods, swive! bearings should be
inspected and lubricated daily to assure that the swivel freely rotates under load.

If a rod slipping device is used to hoist drill rods, do not drill through or rotate drill rods
through the slipping device, do not hoist more than 1 foot (0.3m) of the drill rod column
above the top of the mast (derrick), do not hoist a rod column with loose tool joints and
do not make up, tighten or loosen tool joints while the rod column is being supported by
a slipping device. If drill rods should slip back into the borehole, do not attempt to
break the fall of the rods with your hands,

Most sheaves on drill rigs are stationary with a single-part line, The number of parts of
line should never be increased without first consulting with the manufacrurer of the drill
rig. Wire ropes must be properly matched with each sheave,

The following procedures and precautions must be understood and implemented for safe
use of wire ropes and rigging hardware.

Use 1ool-handling hoists only for vertical lifting of tools (except when angle-hole drilling).
Do not use tool-handling hoists 1o pull on objects away from the drill rig; bowever, drills
may be moved using the main hoist as the wire rope is spooled through proper sheaves
according to the manufacturer’s recommendations.

When stuck 100ls or similar loads cannot be raised with a hoist, disconnect the hoist line
and connect the stuck tools directly to the feed mechanism of the drill. Do not use
hydraulic leveling jacks for added pull to the hoist line or the feed mechanism of the
drill.

When attempting to free a mired vehicle or drill rig carrier, only use a winch on the front
or rear of the vehicle or drill rig carrier and stay as far away as possible from the wire
rope. Do not attempt to use tool hoists to free a mired vehicle or drill rig carrier.

B-5
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. To minimize shock loading of a wire rope, always apply loads smoothly and steadily.
Some additional safety guidelines that should be followed are:
o Protect wire rope from sharp corners or edges.
©  Replace faulty guides and rollers.
o Replace worn sheaves or worn sheave bearings.
o Replace damaged safety latches on safety hooks before use.

0 Know the safe working load of the equipment and tackle being used. Never
exceed this limit.

0 Periodically inspect and test clutches and brakes of hoists.

. | o Know and do not exceed the rated capacity of hooks, rings, links, swivels,
shackles and other lifting aids. -

0 Always wear gloves when handling wire ropes.

) Do not guide wire ropes on ;:oist drums with your hands.

0 After installation of a new wire rope, lift a light load to allow the wire rope
to adjust.

0 Never carry out any hoisting operations when the weather conditions are

such that hazards to personnel, the public or property are created.

o Never leave a load suspended when the hoist is unattended.

S0B451C.A-B H&S! . 05/92/FINAL
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0 Keep your hands away from hoists, wire rope, boisting hooks, sheaves and .
pinch points as slack is being taken up and when the load is being hoisted.

o Never hoist a load over members of the crew,
SAFE USE OF AUGERS

The following general procedures should be used when advancing a boring with
continuous-flight or hollow-stem augers:

o Prepare to start an auger boring with the drill rig level, the clutch or
bydraulic rotation control disengaged, the transmission in low gear and the

engine running at low RPM.

o The operator and tool handler should establish a system of responsibility
for the various activities required for auger drilling, such as connecting and
disconnecting auger sections and inserting and removing the auger fork. .
The operator must assure that the tool handler is well away from the auger
column and that the auger fork is removed before starting rotation,

o Use only the manufacturer’s recommended method of securing the auger
to the power coupling. Do not touch the coupling or the auger with your
hands, a wrench or any other tools during rotation.

4] Whenever possible, use tool hoists to handle auger sections,
o Never place hands or fingers under the bottom of an anger section when

hoisting the auger over the top of the auger section in the ground or other
hard surfaces such as the drill rig platform.

_ B-7
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Never allow feet 10 get under the auger section that is being hoisted.
When rotating augers, stay dear of the rotating auger and other rotating
components of the drill rig. Never reach behind or around a rotating auger
for any reason whatever.

Never use your hands or feet to move cuttings away from the auger.

When cleaning augers, be sure the drili rig is in neutral and the augers are
stopped from rotating.

SAFETY DURING ROTARY AND CORE DRILLING

Rotary drilling tools should be safety-checked before use. In particular, check for the

following:

See that water swivels and hoisting plugs are lubricated and checked for
frozen bearings before use.

Check rod chuck jaws periodically and replace them when necessary.,
Check the capacities of hoists and sheaves against the anticipated weight

on the drill rod string plus other expected hoisting loads, Inspect all cables
daily. .

These other special precautions should be taken for safe rotary or core drilling:

L)

. Drill rods should not be braked during lowering into the hole with drill rod

chuck jaws.
Drill rods should not be held or lowered into the hole with pipe wrenches.

If a string of drill rods are accidently or inadvertently released into the
hole, do not attempt to grab the falling rods with your hands or a wrench.

B-8
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o In the event of a plugged bit or other circulation blockage, the high .
pressure in the piping and hose between the pump and the obstruction
should be relieved or bled down before breaking the first tool joint,

o When drill rods are hoisted from the hole, they should be cleaned for safe
handling with a rubber or other sujtable rod wiper. Do not use your hands
to clean drilling fluids from drill rods, |

o ¥ work must progress over a portable drilling fluid (mud) pit, do not
attempt to stand on narrow sides or cross members. The mud pit should
be equipped with a rough surface and fitted cover panels of adequate
strength to hold drill rig personnel.

o Drill rods should not be lifted and leaned unsecured against the mast.
Either provide some method of securing the upper ends of the drill rod
sections for safe vertical storage or lay the rods down.

0 Inspect all hydraulic lines periodically and replace as needed. .

START-UP

All drill rig personnel and visitors should Jbe instructed to "stand-clear” of the drill rig
immediately prior to and during starting of an engine.

Make sure all gear boxes are in neutral, all hoist levers are disengagcd, all hydraulic
levers are in the correct, non-actuating positions, and the cathead rope is not on the
cathead before starting a drill rig engine. -

SAFETY DURING DRILLING OPERATIONS

Safety requires the attention and cooperation of every worker and site visitor,

Do not drive the drill rig from hole to hole with the mast (derrick) in the raised position, .

, B-9
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Before raising the mast (derrick) look up to check for overhead obstructions,

Before raising the mast (derrick), all drill rig personnel and visitors (with exception of
the operator) should be cleared from the area immediately to the rear and the sides of
the mast. All drill rig personne! and visitors should be informed that the mast is being
raised prior to raising it.

Before the mast'(derrick) of a drill rig is raised and drilling is commenced, the drill rig
must be first leveled and stabilized with leveling jacks and/or solid cribbing. The drill
rig should be releveled if it settles after initia] set up. Lower the mast (derrick) only
when leveling jacks are down and do not raise the leveling jack pads until the mast
(derrick) is lowered completely,

Before starting drilling operations, secure and/or lock the mast (derrick) if required
according to the drill manufacturer’s recommendations.

The operator of a drill rig should only operate a drill rig from the position of the
controls. The operator should shut down the drill engine before leaving the vicinity of
the drill. ' '

Do not consume ajcoholic beverages or other depressants or chemical stimulants prior
to starting work on 2 drill rig or while on the job.

Watch for slippery ground when mounting dismounting from the platform.

All unattended boreholes must be adequately covered or otherwise protected to prevent
drill rig personnel, site visitors or animals from Stepping or falling into the hole. All
open boreholes should be covered, protected, or backfilled adequately and according to
local or state regulations on completion of the drilling project.

"Horsing around” within the vicinity of the drill rig and tool and supply storage areas _
should never be allowed, even when the drill rig is shut down,

Be careful when lifting heavy objects.

B-10 :
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Before lifting a relatively heavy object, approach the object by bending at the knees, .
keeping your back vertical and unarched while obtaining a firm footing. Grasp the object
firmly with both hands and stand slowly and squarely while keeping your back vertical

and unarched. In other words, perform the lifting with the muscles in your legs, not with
the muscies in your lower back. '

Drilling operations should be terminated during an electrical storm.

B-11
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One Genium Plaza .
Schenectady, NY 123044690 Anhydrous Ammonia MSDS No. 1

{S18) 377-8854 g

@ Genium Publishi ng Corp. Material Safety Data Sheet Collection

te of Pre Revision:

Product/Chemical Name: Anhydrous Ammonia

Chemical Formula: NH;

CAS Number: 7664-41-7

Synonyms: am-fol; ammonia, anhydrous; ammonia, anhydrous, liquefied; ammonia gas; ammoniac; ammoniaca: ammoniak:
amoniak; aqua ammonia; aqueous ammonia; nitro-sil; R 717; Spirit of Hartshemn

Derivation: Prepared by using atmospheric nitrogen and a hydrogen source at high temperatures (752 °F (400 °C) - 11,732 °F
(6500 °C)) and pressures (100 to 900 atm) in the presence of an iron catalyst {(modified Haber reduction process),

General Use: Used in the manufacture of nitric acid, explosivas, hydrazine, pesticides, urea, ammonium nitrate, ammonium
salts, nylon, detergents; as refrigerant, cotton defoliant, fertilizer, neutralizing agent in petroleum industry; in metal treating
operations, e.g., nitriding; for hydrogenation of fats and oils; source of pure nitrogen; in rubber industry for stabilization of raw
latex; catalyst to make synthetic resin; in water treatment, against tastes and odors; on citrus fruit to control fungal growtl: in
veterinary medicine as an antacid and respiratory stimulant

Vendors: Consult the latest Chemical Week Buyers’ Guide. (73)

Anhydrous ammonia, ca 100 % vol ‘

OSHA PELs NIOSH REL DFG (Germany) MAK
8-hr TWA: 50 ppm (35 mg/m?3) 10-hr TWA: 25 ppm (18 mg/m3)  TWA*: 20 ppm (14 mg/m3)
Vacated 1989 final Rule Limit: STEL: 35 ppm (27 mg/m?) Category I: Local irritants
STEL: 35 ppm (27 mg/m3) IDLH Level Peak Exposure Limit:

ACGIH TLVs 300 ppm 40 ppm (28 mg/m3), 5 min, momentary value, 8/shift
TWA: 25 ppm (17 mg/m?) .
STEL: 35 ppm (24 mg/m?3)

*Embryc/Fetus Risk of Damage Classification C: There is no reason to fear risk of damage 10 the developing embryo or fews when MAK and BAT values are
observed.

ANSI Signal Word: Danger!

#Yrfréc# Emergency Overview A/ Voo
Anhydrous ammonia is an easily liquified colorless gas with a pungent, irritating odor. It is toxic by Scale :
inhalation and ingestion. Due 10 its extreme alkalinity, it is corrosive and causes severe bums. Exposure may R | ‘
result in respiratory distress and, at high levels, may be fatal. This combustible gas can form explosive I 3 [
mixtures with air, and can violently react with many other chemicals. When heated to decomposition, § 2%
anhydrous ammonia emits toxic fumes of ammonia and nitrogen oxides (NO,). K 4
- *Skin '
Potential Health Effects absorption |
Primary Entry Routes: Inhalation, ingestion, skin and/or eye contact/absorption HMIS
Target Organs: Eyes, skin, respiratory system, brain H 2t
Acute Effects F |
Inhalation: Dyspnea, bronchospasms, laryngitis, chest pain, excessive salivation, pink frothy sputum, urine R O
retention, elevated biood pressure, corrosion of nose, throat and respiratory tract, fluid in the lungs (can be PPE!
delayed), inflammation of and fluid accumulation in the larynx, changes in brain energy metabolism, coma, *Chronic
convulsions, and even death from kidney failure or spasm can result from inhalation of anhydrous ammonia. effects
Concentrations of 2500-4500 ppm for 30 minutes can be fatal, Eye: Contact with liquid or exposure to high gas 13 (liquid)
concentrations (> 1700 ppm) causes tearing, eyelid redness and swalling, extreme irritation, permanent corneal

$5ec. 8
damage, cataract formation, glaucoma-like symptoms, temporary/permanent blindness. Skin: Contact with liquid '
or exposure to high gas concemtrations may cause blisters, burns, and frostbite (liquid only). Percutaneous absorption may

place through damaged tissue, and lead to systemic effects. Ingestion: Nausea, vomiting, swelling of the lips, mouth and larynx

Cupyright © 1938 by Genium Publixhing Curpore Any ial e or reprodact: ithout the publinher’s. ission ix prohibited. Jud, 5 e the wuitabiity of inf i herein for the purchier’s
p are iy the haxes's ibility. Adthisugh ¢ bie cure hut becn wken in the p ian i uch inf 3 Guiulnﬁubliuhingr b In o iex, makex my
- i and 0 TeNponkib ilityhsml.r\e scruracy o wuitability of mach inf ion for wpplicelion to the purchaser’s i Jed v for of it use.




MSDS No. 1 Anhydrous Ammonia 3/98

and systemic effects (see Inhalation) can result. Carcinogenicity: IARC, NTP, and OSHA do not list anhydrous ammonia as a
carcinogen.
Medical Conditions Aggravated by Long-Term Exposure: Impaired lung or liver function. comneal disease, glaucoma.
Chronic Effects: Repeated inhalation may result in asthma, chronic bronchitis, dilation of and fiber formation in the bronchial
tubes. headache and prolonged sleepiness. Repeated skin contact can result in dermatitis,

Inhalation: Remove exposed person to fresh air and support breathing as needed. Eye Contact: Do nor allow victim to rub or
keep eyes tightly shut. Gently lifi eyelids and flush immediately and continuously with flooding amounts of water until
transported to an emergency medical facility. Skin Contact: Quickly remove contaminated clothing. Rinse with flooding
amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a
physician. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center.
Unless the poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water or milk.
Do norinduce vomiting, After first aid, get appropriate in-plant, paramedic, or community medical support. Note to
Physicians: Serum ammonia levels are not clinically useful in managing exposures; instead, monitor blood gases and evaluate
clinically for pulmonary edema and respiratory distress, with treatment as appropriate. Consider esophagoscopy if patient has

oral or pharyngeal burns. Gastric lavage is contraindicated. For eye exposure, irrigate until conjunctival sack pH is < 8.5. If

ingestion is significant, observe for signs of esophageal stricture.

iting Measures

®

Fiash Point: Not applicable, combustible gas Burning Rate: | mm/min
LEL: 16% viv UEL: 25% v/v Autoignition Temperature: 1204 °F (651 °C)
Flammability Classification: Combustible gas. Extinguishing Media: Use carbon
dioxide or dry chemical to extinguish flame at gas valve. Unusual Fire or Explosion
Hazards: Containers may explode in heat of fire. Ammonia can form explosive mixture
with air, and may decompose to flammable hydrogen and nitrogen gas at temperatures
greater than 840 °F (450 °C); reacts exothermically with acids. Contact with many
incompatibles (see Sec. 10) can generate explosive products. Hazardous Combustion Products: Heating anhydrous ammonia
to decomposition can produce fumes of ammonia, and nitrogen oxides (NQ,). Fire-Fighting Instructions: Do nor release
runoff from fire control methods to sewers or waterways. Use water spray to protect personne! shutting off gas. Remove
cylinders from fire. Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-
contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Gas Liquid

Spill /Leak Procedures: Isolate spill for 330-660 ft {100-200 m) in all directions. Fully encapsulating, vapor protective clothing
should be womn for spills and leaks with no fire. Do not touch or walk through spilled material. Aerosol from leak of liquid
ammonia may lower air temperature considerably. Use water spray to reduce vapors or divert vapor cloud drift, and then stop
leak if possible. If possible, turn leaking containers so that gas escapes rather than liquid. Prevent entry into waterways, sewers,
basements or confined areas. Do not direct water at spill or source of leak. Isolate area until gas has dispersed. Small Spills:
Absorb liquid anhydrous ammonia with vermiculite, earth, sand or similar material. ,

Large Spills, Containment: For large spills, consider downwind evacuation of at least 1000 ft (300 m). Do nor release into

sewers or waterways. Cleanup: Spills can be neutralized with dilute acid. Regulatory Requirements: Follow applicable
OSHA regulations (29 CFR 1910.120).

Handling Precautions: Avoid vapor inhalation, and skin and eye contact. Use only with ventilation sufficient to reduce airbome
concentrations 1o non-hazardous levels (see Sec. 2). Wear protective gloves, goggles, and clothing (see Sec. 8). Ground and
bond all containers during transfers to prevent static sparks. Use non-sparking tools to open and close containers, Liquid
ammonia will attack some plastics, rubbers and coatings. Storage Requirements: Store outsidé, out of direct sunlight, away
from drinking water wells, or in a tightly closed container in a cool, well-ventilated area, away from heat, ignition sources and
incompatibles (see Sec. 10). Periodically inspect materials. Equip drums with appropriate pressure-relief devices. Do not use
copper, brass, bronze or galvanized steel in contact with ammonia. Reguiatory Requirements: Follow applicable OSHA

regulations (29 CFR 1910.101, 111) for combustible gases.

vV

entilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the work arsa by controlling it at its source.
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Engineering Controls: Consider installation of sprinkiers protection for protection against vapors. Administrative Controls:
Implement medical surveillance procedures for workers, including chest x-ray, examination of eyes. skin and respiratory
Respiratory Protection: Seek professional advice Prior to respirator selection and use. Follow OSHA respirator regulati
(29 CFR 1910.134) and. if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations £ 250 ppm, use chemical
cartridge respirator with green cartridge, or supplied air (SA) respirator; < 300 ppm, SA respirator in continuous flow mode. or
powered air-purifying respirator with green caruridge, or chemical canridge respirator with full facepiece and green cartridge, or
air-purifying full-facepiece respirator with chin-style front- or back-mounted green canridge, or SCBA with full facepiece., or
SA respirator with full facepiece; > IDLH, or emergency, SCBA with full facepiece operated in pressure-demand or other
positive-pressure mode, or SA respirator with full facepiece operated in pressure-demand or other positive-pressure mode
combined with SCBA. For escape, use air-purifying full facepiece respirator with green cartridge, or escape-iype SCBA.
Warning! Air-purifying respirators do not proiect workers in oxygen-deficient atmospheres. If respirators are used, OSHA
requires a wrilten respiratory protection program that includes at least: medical certification, training, fit-testing, periodic
environmental monitering, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Protective Clothing/
Equipment; Wear chemically protective gloves, boots, aprons, and gauntlets of butyl rubber, Teflon™, Trelichem HPS™, or
Responder™ (breakthrough time (BT) >8 hr), if possible, or alternatively, nitrile rubber (BT >4 hr), and neoprene (BT >1 hr), to
prevent skin contact. Polyvinyl chloride, polyethylene, polyvinyl alcohol, Barricade™ and Chemrel™ (BT <l hr) may degrade
after contact and are not recommended. Wear splash-proof chemical safety goggles and face shield (8-inch minimum), per
OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye
protection must be worn instead of, or in conjunction with contact lenses. Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers. and washing facilities available in work area. Contaminated Equipment: Separate contaminated
work clothes from street clothes. Launder before reuse. Remove this material from your shoes and clean personat protective
equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material,

especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Physical State: Gas ‘ Other Solubilities: 10% in ethanol at 77 °F (25°C); 16% in
Appearance and Odor: Colorless; strong, methanol at 77 °F (25 °C); soluble in chloroform and ether.
pungent. and irritating odor Boiling Point: -28 °F (-33.35 °C) .
Odor Threshold Range: 0.32 - 46.8 ppm Freezing Point: -107.86 °F (-77.7 °C)
Vapor Pressure: 7.510 mm Hg at 77 °F (25 °C) Viscosity: 0.255 centipoise at -28.3 °F (-33.5 °C)
Vapor Density (Air=1): (.59 Refractive Index: 1.325 a1 61.7 °F (16.5 °CyD
Formula Weight: 17.03 Surface Tension: 23.4 dynes/em at 39.4 °F (4.1 °C)
Density: 0.77] g/L. at 760 mm Hg (gas) Ionization Potential: 10.18 eV
PH: 11.6 (1.0 N aqueous solution} Henry’s Law Constant (H): 0.76 atm-m3/mole

Water Solubility: 31% at 77 °F (25 °C) Octanol/Water Partition Coefficient: fog Koy =-1.14

Stability: Anhydrous ammonia is stable at room temperature in closed containers under normal storage and handling conditions.
Polymerization: Hazardous polymerization cannot occur. Chemical Incompatibilities: Include acids: strong oxidants;
interhalogens; chiorine or chlorine bleach: boron halides: 1,2-dichloroethane; ethylene oxide: chloroformamidnium nitrate:
Oxygen + platinum: magnesium perchlorate; nitrogen trichloride; heavy metals and their compounds; chlorine azide; bromine:
iodine: iodine + potassium: tellurium halides; pentaborane; silver compounds; hypochiorites; air + hydrocarbons; germanium
derivatives; stibine: 1-chloro-2,4-dinitrobenzene: ethanol + silver nitrate; 2-, or 4-chloronitrobenzene:; acetaldehyde; acrolein;
boron. chlorosilane; hexachloromelamine; sulfur: hydrazine + alkali metals; potassium ferricyanide; potassium mercuric
cyanide; nitrogen dioxide; phosphorus pentoxide; tetramethylammonium amide. Conditions to Avoid: Heat, ignition sources,
contact with oxidizing agents, combustible materials and incompatibles. Hazardous Decomposition Products: Thermal
oxidative decomposition of anhydrous ammonia can produce fumes of ammonia and nitrogen oxides (NO x}

Toxicity Data:*

Genetic Effects:
Bacteria - E. Coli, 1500 ppm/3 hr resuited in mutations (-89). :
Multiple Dose Toxicity Data:

Rat, inhalation. 300 ppm/6 hr/$ days, intermittently, caused other changes in blood, other degenerative changes in brain and
coverings.
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Tumorigenicity: Acute Oral Effects:

Rat, oral, 1680 mg/kg/24 weeks, Man, oral, TDy;: 15 pul/kg, caused changes in structure/function of esophagus.
continuously, resulted in gastrointestinal Rat, oral, LDsg: 350 mg/kg
tumors. . Acute Inhalation Effects:
Cytogenetic Analysis: Human, inhalation, LGy ,; 5000 ppm/5 min.

Rat, inhalation: 19800 pg/m3/16 weeks Human, inhalation, TC o 20 ppm, caused ulcerated nasal septum, conjunctive

irritation, swuctural/functional change in trachea.
Rat, inhalation, LCgp: 2000 ppm/4 hr

* See NIOSH, RTECS (BOOR75000). for additional toxicity data.

Section 1.

Ecotoxicity: Crayfish, LC)00=80 ppm/3 days: fathead minnow, TLm=8.2 ppm/96 hr; goldfish/yellow perch, LCgp=2.0-2.5
ppm/1-4 day. Environmental Fate: Anhydrous ammonia has a very high vapor pressure and will rapidly evaporate from water
and soil. In surface water, it may sorb to suspended sediments provided that conditions are oxidizing. Ammoniza does not
bioconcentrate. Environmental Degradation: Biological nitrification (conversion to nitrate) will rapidly occur in soil and
water under aercbic conditions. In the atmosphere, ammonia will rapidly combine with sulfate ion and be removed via wet
deposition, though some may be oxidized to nitrogen oxides (NO,) and nitrate (NO3), contributing to rainfall acidity.

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider dilution with water, cautious
neutralization with hydrochloric acid (HC1), and discharge to sewer. Follow applicable Federal. state, and local regulations,

0 1Sp
DOT Transportation Data (49 CFR 172.101);
Shipping Name: Ammonia. anhydrous  Packaging Authorizations Quantity Limitations
Shipping Symbels: 1. D a) Exceptions: None a) Passenger, Aircraft, or Railcar: Forbidden
Hazard Class: 2.3: 2.2 b) Non-bulk Packaging: 173.304  b) Cargo Aircraft Only: 25 kg
ID No.: UN100S ¢) Bulk Packaging: 173.314;
Packing Group: — 173.315 Vessel Stowage Requirements
Label: POISON GAS, CORROSIVE a) Vessel Stowage: D
MATERIAL; NONFLAMMABLE b} Other: 40, 57

GAS
Special Provisions (172.102): 8: 13

EPA Regulations: I
RCRA Hazardous Waste (40 CFR 261.33): Not listed Ofg‘:dl:‘;ga‘;“:;'r"g; caminant (29
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA Section 311(b)(4) n n
- . CFR 1910.1000, Tabie Z-1)

CERCLA Final Reporiable Quantity (RQ), 100 Ib. (45,35 kg)

. . . ) QOS5HA Process Safety TQ: 10,000 1b.
Listed as a SARA Toxic Chemical (40 CFR 372.65) OSHA Specifically Regulated
Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355), Threshold Substangcs 29 C)I;R 1g9 10.111)

Planning Quantity (TPQ): 500 lb. ’

e Jther Informal |
References: 1,73, 103, 124, 136. 149, 176, 190. 208, 209, 216, 217, 218, 222, 223, 224. 227,228, 230
Prepared By................................. HM Spliethoff, MS
Industrial Hygiene Review ......... DI Wilson, CIH
Medical Review ...............ccoun...e. G Kelafant, MD

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s responsibility. Although
reasonable care has been taken in the preparation of such information. Genium Publishing Corporation extends no warranties, makes no represeptations, and
assumes 00 responsibility as to the accuracy or suitability of such information for application to the purchaser’s intended purpose or for consequences of its use.
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

5 Cimikyn Bhavat Sheet No. 296
Scheacctady, NY 12303-3556 USA Arsenic and Compounds
(518) 377-8854
Issued: 4/90

Section 1. Material 1dentification

Arsenic Description: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic frioxide). Reduction R 1

with charcoal and sublimation in an N, current yields pure arsenic. Metallic arsenic is used for hardening copper, lead. and 1 4

alloys; as a doping agent in germanium znd silicon solid-state products, special solders, and medicipe; and to make s 2 b
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing certain types of K 0

glass: in 1extile printing, tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment production, and

antifouling paints; and to cootrol sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic HMI:
products. H :
Other Designations: CAS No. 7440-38-2; arsen; arsenic black; As; gray arsenic; metallic arsenic. F
Manulacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide™ for a suppliers list. R

Section 2. Ingredients and Occupatior

Arsenic and soluble compounds, as As

OSHA PEL NIOSH REL, 1987 Toxicity Datai
8-hr TWA: 0.5 mg/m*.* 0.01 mg/m’t Ceiling: 0.002 mg/m® Man, oral, TD, : 76 mg/kg administered intermitiently over a 12-year
period affects the liver (umors) and blood (hemorthage)
ACGIH TLV, 1989.9¢ Man. oral: 7857 mg/kg administered over 55 years produces gastrointestin
TLV-TWA: 0.2 mg/m* (in the structure or function of the esophagus), blood (hemorrhage), and
skin and appendage (dermatitis) changes
Rat, oral, TC ,: 605 pg/kg administered to a 35-week pregoant rat affects

+ Organic compounds. fertility (pre- and post-implantation mortality)
+ Inorganic compounds.

1 See NIOSH. RTECS (CG(525000}. for additional mutative, reproductive, tumorigeni d toxicity data.

Section 3. Physical Data® .

Boiling Point: sublimes at 1134 “F/612 °C Atomic Weight: 74.92
Melting Point: 1497 °F/g14 °C Density: 5.724 at 57 °F/14 °C
Vapor Pressure: | mm at 702 °F/372 °C (sublimes) Water Solubility: Insolublet .

Appearance end Odor: A britile. crystalline. silvery 1o black metalloid. Odorless.

* This data pertains Lo arsenic only.
t Arsenic is soluble in nitnic acid (HNO,).

Section 4. 'Fire and Explosion D:

Fiash Point: None reported | Autoignition Temperature: None reported ] LEL: None reported I UEL: None reported

Extinguishing Media: Use dry chemical. CO,. water spray, or foam to fight fires.

Unusual Fire or Explosion Hazards: Flammable and slightly explosive in the form of dust when exposed to heat or flame.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do 1ot release to sewers or walerway.

Section 5. Reactivily Dafa

Stability/Polymerization: Arsenic is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur.

Chemical Incom patibilities: Arsenic can react vigorousty on contact with powerful oxidizers such as bromates, peroxides, chlorates, jodates,
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is also incompatible with halogens,
bromine azide, palladium. dirubidium acetylide, zinc, and platinum. '
Hazardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compounds produces irritating or poisonous gases.

Copyright © 1990 Genium Publishing Corpurstion
Any © inl uxe OF Freprixh hout the publinket’s permissiun ix prohib




PR TV T el LLTBR AT LI PIToeE oy

Section 6, Health Hazard Dats L

Carcinogenicity: The [ARC, NTP. and OSHA list arsenic as a human carcisogen (Groun;‘o 1). This evaluation applies 1o arsenic and arsenic com-
pounds as a whale, and not necessarily to all individual chemicals within the group. Studies report that both the trivalent and pentavalent
compounds are strongly implicated as causes of skin, Jung, and lymphatic cancers. Experimental studies have shown that arsenic has rumorigenic
and teratogenic effects in laboratory animals. . _

Sumamary of Risks: Arsenic compounds are irritants of the skin, mucous membranes, and eyes. The moist mucous membranes are most sensitive
to irritation. Prolonged contact results in local hyperemia (blood congestion) and later vesicular or pustular eruption. Epidermal carcinoma is a
reported risk of exposure. Peripheral neuropathy {degenerative state of the nervous system) is common after acute or chronic arsenic poisoning.
Symptoms include decreased sensation o touch, pinprick, and temperature; loss of vibration sense; and profound muscle weakness and wasting.
Other complications of acute and chronic arsenic porsoning are encephalopathy (alterations of brain structure) and toxic delirium.

Medical C%nditions Aggravated by Long-Term Exposure: Damage to the Liver, nervous, and hemaiopoietic {responsible for the formation of
blood of blood cells in the body) system may be permanent. Pulmonary and lymphatic cancer may also occur.

Target Organs: Liver. kidoeys. skin, lungs. lymphatic system. o .

Primary Fr_gntry Routes: Inhalation. ingestion of dust and fumes, via skin absorption, . . . o
Acute Effects: Acute industrial intoxication is more likely 1o arise from inhalation of arsine. However, with corrosive arsenical vapors, conjuncti-
vitis, eyelid edema, and even comeal erosion may result. Inhalation may result in nasal irritation with perforation of the septum, cough, chest
pain. hoarseness. pharyngitis. and inflammation of the mouth. If ingested, metallic or garlic taste, intense thirst, hausea, vomijting, abdominal pain,
diarrhea, and cardiovascular arthythmias (heartbeat irregularities) may oceur. Symptoms generally occur within 30 minutes, but may be delayed
for several hours if ingested with food. Acute poisoning may result in acute hemolysis (breakdown of red blood cells).

Chronic Effects: Chronic symptoms include weight loss, hair loss, nausea. and diarrhea alternating with constipation, palmar and plantar
hyperkeratoses (thickeniang of 1Ee corneous layer of skin on palms and soles of feet), and skin eruptions, and petipheral neuritis (inflammation of
thRnse{‘visl)bLeukemia. bone marrow depression. or aplastic anemia (dysfunctioning of blood-forming organs) may occur after chronic exposure.
F

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.
Inhalation: ﬁemove exposed person to fresh air and suppont breal}u":ﬁ as needed.

Ingestion: Never give anything by mouth to an unconscious or con sing person. If ingested. have a conscious person drink 1 1o 2 glasses of
water, then induce repeated vomiting until vomit is clear,

After first aid, get appropriate in-plant, ?aramedic, 0T community medical support.

Physician's Note: If emesis is unsuccessful after two doses of Ipecac, consider gastric lavage. Monitor urine arsenic level. Alkalinization of urine
may help prevent disposition of red cell breakdown products in renal tubular cells. If acute exgosure is significant, maintain high urine output and
monitor volume status, preferably with central venous pressure line. Abdominal X-rays should be done routinely for all Lly;esuons. Chelation
therapy with BAL. followed by n-penicillamine is recommended, but specific dosing guidelines are ot clearly established,

Section 7. Spill, Leak; and Disposs

Spill/Leak: Notify safety personnel of spill, evacuate all unpecessary personnel, remove all heat and ignition sources, and provide adeguate
ventilation. Cleanup personnel should protect against dust inhalation and contact with skin and eyes. Use nonsparking tools. With a ciean shovel,
scoop material into a clean. dry container and cover, Absorb h?md material with sand or noncombustible inert material and place io disposal
containers. Do not release 10 sewers, drains. or waterways. Follow gpplicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state. and local regulations.
EPK Designations* . OSHA Designationst
RCRA Hazardous Waste (40 CFR 261.33): Not listed Air Contaminant (29 CFR 1910.1000. Subpart Z): Not listed

Listed as 3 CERCLA Hazardous Substancet (40 CFR 302.4), Reporiable Quantity
(NRB)::}J 1b {0.454 kg) [t per Clean Water Act. Sec. 307(a); per Clean Air Act, Sec. 112]
SARA Exwemely Hazardous Substance (40 CFR 355); Not listed

Listed as a SARA Toxic Chemical (40 CFR 372 65)

* Designations for arsenic ondy. .
¥ Listed as arsenic organic compounds (as As).

Goggles: Wear protective eyeglasses or chemical safegl:%{;%les. lp«:r OSHA eye- and face-p on repulations (29 CFR 1910.133).
Respirator: Fo]lljow OSHA respirator regulations (29 10.134) and, if necessary, wear a NIOSH-approved respirator. For SIMEIgency or
nonrouting operations {cleaning spills, reactor vessels, or storage 1anks), wear an SCEA.

Warning: Air-purifying respirators do nor protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves. boots. aprons, and gauntlets to prevent skin contact,

Ventilation: Provide peneral and local explosion-proof ventilation systems 1o mainlain airborne concentrations below the OSHA PELs, ACGIH
TLVs. and N IQ&H REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling
it at its sourge.,

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all Jenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet. or applying cosmencs.

Section 9. :Special Precautions anc ments

Storage ﬁequirements: Store in closed. property labeled. containers in a cool, well-ventilmed arca away from all incompatibie materials (Sec. 5)

and heat and ignition sources, Protect containers from physical damage.

Engineering Controls: Avoid inhalation or ingestion of dust and fumes. and skin or eye coniact. Practice good personal hygiene and housekeep-

ing procedures. Use only with adegquate ventilation and appropriate personal protective gear, Institute a respifatory protection program with

lraining. maintenance. inspection. and evaluation. All engineering systems should be of maximum explosion-proof design and electrically

grounded and bonded. Provide preplacement and annual physical examination with emphasis on the skin, respiratory system, and blood.
Transporiation Data (49 CFR 172,101, .102)

DOT Shipping Name: Arsenic. solid IMO Shipping Name: Arsenic, metallic
DOT Hazard Class: Poison B IMO Hazard Class: 6.1

ID No.: UN1558 IMO Label: Poison

DOT Labe): Poison IMDG Packaging Group: 11

DOT Packaging Requirements: 173.366 ID No.; UN1558

DOT Packaging Exceptions: 173.364

MSDS Collection References: 7, 26, 38, 53. 73, 85, 87, 8%, 89, 100, 103, 100, 123, 124, 126, 127, 130, 136, 138

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH: Medicat Review: MJ Hardies, MD M4
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Genium Publishing Corp. Material Safety Data Sheet Collection
One Genium Plaza ..
@ Schenectady, NY 12304-4690 Arsenic Trioxide MSDS No. 194

18) 377-8854
G18 Date of Preparation: 6/86 Revision: A, 4/95

©o. ... " Section 1 - Chemical Product and Company Identification E

Product/Chemical Name: Arsenic Trioxide

Chemical Formula: As;0;

CAS Number: 1327-53-3

Synonyms: arsenic oxide, arsenic (III) oxide, arsenic sesquioxide, arsenicum album, arsenious acid, arsenious acid anhydnde,
arsenious oxide, arsenious trioxide, arsenite, arsenolite, arsenous acid, arsenous acid anhydride, arsenous anhydride, claudelite,
claudetite, crude arsenic, diarsenic trioxide, white arsenic

Derivation: By smelting of copper and lead concentrates, adding pyrite or galena to yicld arsenic trioxide vapor and
condensation to yield 90 to 95% pure arsenic trioxide. Re-sublimation will yield 99 +%. Available in erystals (monoclinic- '
claudetite; cubic-arsenolite) and amorphous lumps. ;

General Use: No longer produced in the US, but it is imported. Used in the manufacture of other arsenic compounds, glass !
{decolorizer), Paris green, enamels, weed killers, insecticides, and rodenticides; for preserving hides and wood, and as a extile |
mordant. Formerly used in veterinary medicine.

Vendors: Consult the latest Chemical Week Buyers' Guide. 3

Section 2 - Composition / Information on Ingredients

Arsenic trioxide, ca 95 to 99+% wt (various purities are available).
Trace Impurides: 10,000 to 20,000 ppm antimony, 300 to 600 ppm lead and iron, 100 to 800 ppm copper, 300 ppm zine, and
15 ppm cadmium, selenium, mercury, and tellurium.

OSHA PEL NIOSH REIL DFG (Germany) MAK
Inorganic compounds, as As Inorganic compounds, as As None established
8-hr TWA: 0.01 mg/m?3 15-min Ceiling: 0.002 mg/m3
ACGIHTLV IDLH Level
Inorganic compounds, as As 5 mg/m3 as As
§-hr TWA: 0.01 mg/m3
- Section 3 - Hazards Identification = _ — @

STy Arvr?r Emergency Overview Ay xi¥x hson
Arsenic trioxide exists as odorless, tasteless, white or transparent, amorphous lumps or crystalline powder. It Scale
is irnitating to the eyes, skin, and respiratory tract. Severe acute and chronic toxicity occurs via all routes of R |
exposuse and includes peripheral nervous system damage, anemia, and possible cancer of the respiratory tract I 4
and skin. Arsenic rioxide is easily absorbed through the skin. It is not combustibie. s I
Potential Health Effects o
Primary Entry Routes: Inhalation, eye and skin contact/absorption. absorption
Target Organs: Kidneys, liver, lungs, skin, lymphatic system, peripheral nervous system, bone marrow.,

Acute Effects HMIS
Inhalation: Symptoms include irritation of the respiratory tract, headache, coughing, difficulty breathing, chest H 3*
pains, and pulmonary edema (fluid in lungs). F 0
Eye; Irritation of the eye and conjunctiva. R 0

Skin: Irmitation of the skin.

Ingestion; Symptoms generally occur within 30 to 60 minutes but may be delayed for several hours if ingested *Chronic
with food. Symptoms include a metallic or garlic taste in the mouth, nausea and vomiting, abdominal pain, effects
difficulty swallowing, and profuse, watery, sometimes bloody diarrhea, dehydration, intense thirst, fiuid- PPE!
electrolyte disturbances, severe hypotension (low blood pressure), metabolic acidosis, hemolysis (breakage of tSec. 8

red blood cells), pancytopenia (reduction in all formed blood elements), anemia, Mee's lines (transverse white
lines in the nails), peripheral neuropathy (damage to the peripheral nerves resulting in sensation and motor disturbances) with
muscle wasting, tingling sensations, and burning pain in a "stocking and glove” disribution. Brain damage (1 to 6 months post
exposure) may also occur. Human faral dose = 1 to 2.5 mg/kg.

Carcinogenicity: The following agencies list arsenic trioxide (as arsenic compounds) as a carcinogen: EPA-A (Human carcinogen
with sufficient epidemiological evidence to support a casual association between exposure and cancer), JARC-1 (carcinogenic to
humans, sufficient evidence of carcinogenicity), DFG MAK-A1 (capable of inducing malignant tumors as shown by ex
with humans}, NIOSH-X (carcinogen defined with no further categorization), and OSHA-X {Carcinogen defined with no
categorization). The ACGIH lists arsenic trioxide production as TLV-A2 (Suspected human carcinogen).

Medical Conditions Aggravated by Long-Term Exposure: Blood or liver disorders.
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MSDS No. 194 Arsenic Trioxide 4/95
Chronic Effects: Symptoms include nasal, eye, and skin irritation, tearing, photophobia (sensitivity to light), hair loss,
perforation of the nasal septum (tissue between the nostrils), hoarse voice, cirrhosis of the liver (rare), nausea and vomiting
(infreguent), aplastic anemia (anemia characterized by defective functioning of blood-forming organs such as bone marrow and
caused by exposure 1o chemicals or x-rays), and painful ulceration of the wrists, scrotal skin, lips, and nostrils.

Other: Ingestion of arsenic trioxide has caused premature birth with subsequent death. Arsenic trioxide can be passed to an

. infant through breast milk.

- _Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes ughdy shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water for at least 15 minutes. Consult a physician or ophthalmologist if pain o irritation persist.

Skin Contact: Quickly remove contaminated clothing. Do not shake arsenic trioxide dusts off clothing! Rinse with flooding
amounts of water to remove loose material followed by a thorough soap and water wash. For reddencd or blistered skin,
consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison coatrol center. Unless the
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Support respiratory and cardiovascular function. Assure adequate hydration and renal function:
alkalinization of the unine may prevent disposition of red blood cell products from hemolysis in renal tubular cells.

Special Precautions/Procedures: Chelation therapy may be indicated if urine arsenic levels exceed 200 pg/liter or higher.

Section 5 - Fire-Fighting Measures

Flash Point: Noncombustible. NFPA
Autoignition Temperature; Noncombustible. 0

LEL: None reporied,
UEL: None reported. oo

Extinguishing Media: Use agents suitable for surrounding fire.

Unusual Fire or Explosion Hazards: None reported.

Hazardous Combustion Products: Arsenic trioxide fumes and arsine gas.

Fire-Fighting Instructions: Do not release runoff from fire control methods 1o sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparats (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measiires.

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind.
Small Spills: Do nor sweep! Carefully scoop up or vacuum (with appropriate filter) and place in suitable container.
Large Spills
Containment: Flush spill to containment area with water for later seclamation or disposal. Neutralize spill with agricultural
lime, crushed limestone, or sodium bicarbonate. Do not release into sewers or waterways.
Cleanup: Damp mop any residue with dilute sodium bicarbonate solution.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

-Section 7 - Handling and Storage =~ -~ - oo

Handling Precautions: Use only with adequate ventilation. Wear appropriate PPE to prevent inhalation and skinfeye contact,
Storage Requirements: Store in a cool, dry, well-ventilated area away from incompatibles (Sec. 10). Floors and shelves should
be made of an impermeable material to prevent absorption of arsenic trioxide.

Conitrols / Persona

Protection |~ .~ . . .

Engineering Controls: Enclose all processes where possible to prevent dispersion of dusts into work area.
Ventitation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL
(Sec. 2). Local exhaust ventilation is preferred becavse it prevents contaminant dispersion into the work area by controlling it at
its source (103}
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers. Measurement of arsenic
levels in urine can be indicative of exposure. Advise against seafood ingestion for 48 to 72 hr prior o testing.
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. The following recommendations are for
inorganic arsenic compounds. For any detectable concentration, use a SCBA with a full facepiece operated in pressure-demand
. or other positive-pressure mode or any supplied-air respirator with a full facepiece operated in pressure demand or other
positive pressure mode in combination with an auxiliary SCBA. For emergency or nonroutine operations (cleaning spills,
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient
atmospheres. If respirators are used, OSHA requires 2 written respiratory protection program that includes at least: medical
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4/95 Arsenic Trioxide MSDS No. 194
certification, training, fit-lesting, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient,
sanitary storage areas. Due to the potential skin irritation associated with respirator use and arsenic dust exposure, workers
should be allowed to leave work area every two hours to wash face and olxain a clean respirator.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprans, and gauntlets to prevent prolonged or
repeated skin contact. Butyl rubber and polycarbonate have been suggested as suitable materials for PPE. Barrier creams
as those which are silicone-based will provide some protection against absorption of arsenic trioxide through the skin. W
protective eyeglasses or chemical safety goggles, per OSHA cye- and face-protection regulations {29 CFR 1910.133). Contact
lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in conjuncton with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.

Contaminated Equipment: Separate contaminated work clothes from street clothes: Do not shake or blow arsenic trioxide dusts
off clothing! Launder before reuse. Laundry personnel should be informed of the health hazards associated with arsenic trioxide
and provided with PPE to protect against exposure. Remove arsenic trioxide from your shoes and PPE.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using arsenic trioxide, especially
before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 Physical:and Chemical Properties

Physical State: Solid Other Solubilities: Soluble in alkali hydroxide or carbonate
Appearance and Odor: White or transparent crysials solutions, acids, and glycerol; insoluble in aicohol, chloroform,
{(monoclinic - claudetite), (cubic - arsenolite); or and ether.
amorphous lumps; odorless: tasteless Boiling Point: 869 °F (465 ‘C), sublimes
Vapor Pressure: 66 mm Hg at 406.4 *F (312 *C) Melting Point: 595.4 °F (313 °C), claudetite; 527 "F (275 *C),
Formula Weight: 197.82 arsenolite
Density (HyO=1, at 4 *C): 4.15 gfem? (claudetite), 3.856 Refractive Index: 1.871, 1.92, 2.01 (claudetite); 1.755 (arsen-
glem? (arsenalite) olite)

Water Solubility: 1.82 % (claudetite), 1.2 % (arsenoliteyat  Henry's Law Constant: 1.7 x 1012 atm/m3/mole
68 °F (20 "C). Soluble in 15 parts water at 212 °F (100 °C).

Section 10 - Stability and Reactivity

Stability: Arsenic trioxide is stable at room temperature in closed containers under normal storage and handling conditions.

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibilities: Tannic acid, infusion cinchona, and other vegetable astringent fusions and decoctions, acids
volatile, highly toxic arsine gas), halogens (rubidium chloride, chlorine trifluoride, fluorine, sodium chlorate, hydrogen
fluoride), aluminum, zinc fillings (explodes upon heating), sodium nitrate, and mercury. Corrosive w© many metals in the
presence of moisture,

Conditions to Avoid: Exposure to incompatibles, elevated temperatures, and dispersion into air.

Hazardous Decompasition Products: Thermal oxidative decomposition of arsenic wrioxide can produce arsenic trioxide fumes
and arsine gas.

Section 11 - Toxicological Information.

Toxicity Data:*
Acute Oral Effects: Reproductive Effects:
Human, oral, LDy ,: 1429 pug/kg Woman, oral: 600 mg/kg taken in the 30th week of pregnancy resulted
Human, oral, LDy ;: 29 mg/kg caused changes in premature birth with subsequent death.
in sleep, muscle weakness, hypermotility, and Mouse, inhalation: 28,500 ug/m%4 hr administered from 9 to 12 days
diarrhea. of pregnancy produced cytologic effects (including somatic cell
Rat, oral, LDsq: 14600 ppfkg genctic material) andl specific developmental abnormalities of the
_ musculoskeletal system.
Multiple Dose Toxicity Data: Mutagenicity: o
Rat, inhalation: 31 tg/m¥24 hr administered Human, HeL.a cell: 500 pmol caused DNA inhibition.
continuously for 22 weeks produced toxic Human, lymphocyte: 2 pug/em? caused sister chromatid exchange.

effects of the brain and coverings.
* See NIOSH. RTECS (CG3325000), for additional toxicity data.

- .Section12:- Ecological Information -~ .. ..

Ecotoxicity: Salmon, LCsg = 8, 330 mcg/L/48 hr; pink salmon, LC;og = 7,195 meg/L/ 7 days; fathead minnow, LCsp=109
mg/L/96 hr

Environmental Fate: Arsenic trioxide adsorbs strongly to soil and sediment in water, especially those soils/sediment which
contain clay or are high in ferrous and aluminum oxides. Its half-life in soil is ~ 6.5 years. In water, inorganic trivalent arsenic is
slowly oxidized to peatavalent arsenic at neutral pH. Oxidation is more rapid in strong acid or base solutions. Arsenic trioxide
may also undergo reduction, methylation, and demethylation conversion to alky] arsines which are volatile and can lead w
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MSDS No. 194 Arsenic Trioxide 4/95
dissipation into the atmosphere. Arsenic trioxide may be found bound to particulates in air (generally < 2 gm in diameter) and
transporied by wind and air currents. Deposition will evenmally occur {dry or precipitation). Typical residence time in air is ~ 9
days {varies depending on particle size and weather conditions).

Bioconcentration: BCF = 4 (Lepomis macrochirus at 28 days), 10 (Daphnia magna at 21 days).

. Section 13 - Disposal Considerations

Disposal: Arsenic trioxide is a poor candidate for incineration. For small quantities, dissolve in a minimum amount of
hydrochloric acid. Add to water until a white precipitate forms. Add 6 M hydrochloric acid again. Saturate with hydrogen
sulfide. Filtrate, wash the precipitate, dry, package, and retum 1o supplier. Contact your supplier or a licensed contractor for
detailed recommendations. Follow applicable Federal, state, and local regulations.

Disposal Regulatory Requirements: Follow 29 CFR 1910.1018.

Container Cleaning and Disposal: Triple rinse containers. Dispose of rinse water as described above.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Arsenic trioxide Packaging Authorizations Quantity Limitations

Shipping Symbols: - a) Exceptions: None a) Passenger, Aircrafl, or Railcar: 25 kg
Hazard Class: 6.] b) Non-bulk Packaging: 173.212 b} Cargo Aircraft Only: 100 kg

ID No.: UN1561 ¢) Bulk Packaging: 173.242

Packing Group: 11 Vessel Stowage Requirements

Label; Poison a) Vessel Stowage: A

Special Provisions (172.102): - b) Other: —

Section 15 - Regulatory Information

EPA Regulations:
Listed as a RCRA Hazardous Waste (40 CFR 261.33): PO12
CERCLA Hazardous Substance (40 CFR 302.4) listed specific per RCRA, Sec. 3001 and CWA, Sec. 311 ¢ b)4)
CERCLA Reponable Quantity (RQ), 1 Ib {0.454 kg)
Listed (as arsenic compounds) as a SARA Toxic Chemical (40 CFR 372.65)
‘ SARA EHS (Extuemely Hazardous Substance) (40 CFR 355), Threshold Planning Quantity (TPQ): 100/10,000 1b*
OSHA Regulations:
Listed (as inorganic arsenic compounds as As) as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)
OSHA Specifically Regulated Substance (29 CFR 1910.1018, arsenic compounds)

* The lower quantity applies only if the solid exists in powdered form with a particle size of < 100 microns, or is handled in solution or moken
J form. or meets the NFPA rating of 2. 3. or 4 for reactivity. If the solid does not meet any of these criteria. it is subject to the upper quantity.

Section 16~ Other Information:-
References: 73, 103, 124, 136, 149, 176, 189, 190, 197, 200; 201, 204, 205

Prepared By .............................. M Gannon, BA
Industrial Hygiene Review ......... RE Langford, PhD, CIH
Medical Review ................... R Teichman, MD

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser’s intended purpose or for consequences of its use.

® -
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@ Genium Publishing Corp. Material Safety Data Sheet Collection

Date of Preparation: 3/97
Section 1-:Chemical Product and Company Identification 13

Product/Chemical Name: Atrazine

Chemical Formula: CgH)4CINg

CAS Number: 1912-24-9

Synonyms: AAtrex; Atranex; Atred; 2-chloro-4-ethylamino-6-isopropylamino-s-triazine: 6-chloro-N-ethyl-N'-(1-methylethyl)-
1,3,5-triazine-2 4-diamine; Cristina; Gesaprial; Griffex; Primatol; Purge; Vecta

Derivation: Prepared by the reaction of cyanuric chloride with one equivalent of cthylamine followed by one equivalent of
isopropylamine in the presence of an acid-binding agent; by reaction of 2,6-dichloro-4-ethylamino-s-triazine with
isopropylamine.

General Use: Herbicide; plant growth regulator (inhibits photosynthesis); and weed control agent for com, etc. and for non-crop
and industrial sites.

Vendors: Consult the latest Chemical Week Buyers' Guide. (79

Section 2 -

Information on Ingredients

Atrazine, ca 100% wt

OSHA PEL NIOSH REL DFG (Germany) MAK ‘
Vacated 1989 Final Rule Limit: 10-hr TWA: S mg/m3 TWA: 2 mg/m3, total dust (total inspirable dus: fraction)
8-hr TWA: § mg/m?
ACGIH TLYV
TWA: S mg/m3

Section 3 - Hazards Identification

T d iy Emergency Overview r{rixeriy ‘;I“:"“
Atrazine is an odorless, white, crystalline (sand-like) substance or powder which is often mixed with liquid in
herbicides. It is irmitating to the eyes and may cause dermatitis and skin sensitization. Based on animal data, R
exposure to high concentrations affects the nervous system and can cause liver injury. IARC classifies atrazine I 2
as a possible carcinogen. It is a noncombustible substance, but may be dissolved in a flammable carrier. s 2
Potential Health Effects k0
Primary Entry Routes: Inhalation, ingestion, skin and/or eye contact HMIS
Target Organs: Eyes, skin, respiratory system, central nervous system, Liver, kidney H 2*
Acute Effects Note! Because adverse effects in humans have not been reporied, the following symptoms are from F 0
animal data.

Inhalation: Atrazine presents a low inhalation hazard due to its low vapor pressure. Dust inhalation may produce P]l}Ef 0
dyspnea (difficulty breathing). Exposure to high concentrations may produce sysiemic effects similar to those *Chronic
produced when ingested (see below). etfects

Eye: Contact may cause irritation. tSec. 8

Skin: Contact may cause irmitation.
Ingestion: Ingestion of large amounts may cause dyspnea (difficulty breathing), weakness, incoordination, anorexia (loss of
appetite), muscle spasms, salivation, hypothermia, and liver injury. .
Carcinogenicity: NTP and OSHA do not list atrazine as a carcinogen. IARC classifies it as Group 2B (possibly carcinogenic to
humans). The ACGIH classifies it as TLV-A4 (not classifiable as 2 human carcinogen), .
Medical Conditions Aggravated by Long-Term Exposure: None reported. !
Chronic Effects: Repeated skin contact may cause dermatitis and sensitization, i
Other: Conflicting results are reported for the mutagencity of atrazine. Human mutagenic data is reported (see Sec. 11). Awrazine
is not a genetic hazard based on a weight of evidence approach. During dietary studies, no teratogenic effects were observed in
rats receiving 100 ppm. At maternal doses of 800 to 2000 mg/kg, embryotoxic effects were seen. Atrazine was not teratogenic
at maternally toxic dose levels in rabbits (75 mg/kg/day on gestational days 7 to 19) and in rats (70 mg/kg/day on gestational
days 6 to 15). See Sec. 11 for additional reproductive effects data.
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Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician or ophthalmologist if
pain and/or irritation develop.

Skin Contact: Quickly remove contaminated clothing, flush exposed area with water for at least 15 minutes, and get medical
atention immediately.

Ingestion: If victim is conscious, have victim drink water or milk and induce vomiting. Never give anything by mouth to an
unconscious or convulsing person. Keep them warm and get medical auention immediately.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note 10 Physicians: Urinary metabolites include 2-chioro-4-ethylamino-6-amino-s-traizaine and N-dealkylated atrazine.

Special Precautions/Procedures: Preliminary medical exam to detect chronic diseases of CNS, liver, heart, kidneys, lung and

skin, as well as endocrinological or immunological dismurbances should be given to susceptible individuals.

Section 5 - Fire-Fighting Measures’ =~

Flash Point: None reported

Autoignition Temperature: None reported

LEL: None reported

UEL: None reported

Flammability Classification: Noncombustible solid

Extinguishing Media: Use an agent suitable for type of surrounding fire.

Unusual Fire or Expiosion Hazards; Atrazine is often dissolved in a liquid "carrier" which may be
flammabie. Also, storage containers may explode in a fire,

Hazardous Combustion Preducts: Upon decomposition, poisonous gases, such as hydrogen chloride and nitrogen oxide, may
be produced.

Fire-Fighting Instructions: Do not release runoff from fire control methods 1o sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Section 6 - Accidental Release Measures

Spill /Leak Procedures: Notify safety personnel and isolate and ventilate area. Restrict persons not wearing protective
equipment from area of spill or leak until clean-up is complete. o ‘ o
Small Spills: Carefuily scoop up powdered material and deposit in sealed containers. Absorb liquid containing atrazine in
vermiculite, dry sand, earth, or similar material.
Large Spills ) ) _
Containment: For large spills, dike far ahead of liquid spill for later disposal. Cover dry spills with plastic sheet to prevent
further dispersion. Do not release into sewers or waterways. Immediately call your fire department.
Cleanup: Use a vacuum or a wet method to reduce dust during clean-up. Do nat dry sweep. Use water spray to "knock down”
dust.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).
Section7 - Handling and Storag

torage

Handling Precautions: Avoid dust inhalation and skin and eye contact. Use with ventilation sufficient to reduce airborne
concentrations 1o nonhazardous levels (see Sec. 2). Avoid contamination of food, feed, and water supplies. .

Storage Requirements: Store in tightly closed containers in a cool, well-ventilated area away from heat and ignition sources and
strong acids and bases. Transfer atrazine from drums or other storage containers to process containers.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Where feasible, enclose operations to prevent dust dispersion into the work area.

Ventilation: Provide general or local exhaust ventilation sysiems to maintain airborne concentrations below OSHA PELs (see
Sec. 2). szcl:gg exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source.(103)

Administrative Controls: Consider preplacement and periodic medical exams with emphasis on the skin, liver, and nervous
system. Prior to working with atrazine, train workers on its proper handling and storage.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved full facepiece respirator with a pesticide cartridge.
Select respirator based on its suitability to provide adequate worker protection for given working conditions, level of airbome
contamination, and presence of sufficient oxygen. For emergency or nonroutine operations {(cleaning spills, reactor vessels, or
storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 1f
respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification,
training, fit-testing, pericdic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage
areas. -
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Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact: data
suggest Tyvek, cotton, or cotton and cotton/polyester soil repelient finished fabric provide barrier protection. Wear protective
eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses
should not be worn when working with this chemical. Appropriate eye protection must be worn instead of coniact lenses,

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in won;’.

Contaminated Equipment: Separale contaminated work clothes from street clothes. Do not take contaminated work clo
home; they shouid be laundered by those aware of the hazards of atrazine.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygicne after using this material, especially before
eating, drinking, smoking, using the toilet, or applying cosmerics.

Section 9 - Physical and:Chemical Properties

Physical State: Crystalline solid Water Solubility: 70 ppm at 77 °F (25 *C): 28 mg/L a1 68 °F (20
Appearance and Odor: Colorless or white, odorless Ty

Vapor Pressure: 3 x 10°7 mm Hg at 68 °F (20 *C) Other Solubilities: Ether: 12,000 ppm; chloroform: 52,000 ppm;
Formula Weight: 215.68 m-e!;ha.nol:. 18,000 ppm

Specific Gravity (H20=1, at 4 °C): 1.19 Boiling Point: Decomposes .

Corrosivity: Noncorrosive Melting Point: 340 °F (173 C)

Octanol/Water Partition Coefficient: log Ky, = 2.75

Stability: Auazine is stable (shelf-life: 3 years) at room temperature in closed containers under normal storage and handling
conditions. It is stable in neutral, slightly acidic, or basic media.

Polymerization: Hazardous polymerization cannot occur,

Chemical Incompatibilities: Strong acids and strong bases.

Hazardous Decomposition Products: Thermal oxidative decomposition of atrazine-containing chemicals can produce hydrogen
chloride and nitrogen oxide.

~_Section 11+ T¢
Toxicity Data:*

Eye Effects: . Tumorigenicity: .

Rabbiu: 6320 ug caused severe irritation. Rat, oral, TDy o: 33,775 mg/kg/2 yr administered continuously

Skin Effects: produced leukemia and uterine tumors.

Mammal (unspecified species): 500 mg caused Mouse, oral: 9000 mg/kg/78 weeks administered intermittently

mild irritation. produced tumors of respiratory system and liver.

Acute Dermal Effects: Genetic Effects;

Rabbit, skin, LDsg: 7500 mg/kg Human, lymphocyte: 100 mg/L caused DNA damage.

Rat, skin, LDsg: >12500 mg/kg Human, fibroblast: 3 mmol/L caused unscheduied DNA synthesis.
Acute Inhalation Effects: , Cytogenetic Analysis:

Rat, inhalation, LDs¢: 5200 mg/m3/4 hr Human tymphocyte: 1 mg/L
Acute Oral Effects: Reproductive Effects:

Rat, oral, LDsg: 672 mg/kg Rat, oral, TDp : 700 mg/kg/administered to a female on gestational

Mice, oral, LDsg: 850 mg/kg days 6 to 15 caused maternal effects and specific developmental

: . . bnormalitics of the musculoskeletal system.

Multiple Dose Toxicity Data: aona o Y .

Rat. g ral: 20 mg/kg/d :y /6 months, 40% died Rabbit, oral: 975 mg/kg administered to female on gestational days 7 10

ith si i ; paralysi 19 produced specific developmental abnormalities of the
:fl [:?1: fﬂﬁ,gf respiratory distress and yss musculoskeletal system.

* See NIOSH, RTECS (XY 5600000), for additional toxicity data.

" Section 12 Ecological Information

Ecotoxicity: Rainbow wout (Salmo gairdnerii), LCsp=4.5 - 8.8 mg/LL/M6 hr (conditions unspecified). Anas plaryrhynchos (6 mo
old, female mallards), oral, LDy »2000 mg/kg. Colinis virginianus (bobwhite quail), oral, LDsg: 5760 mg/kg (8 day dietary
diet). Lepomis machrochirus (bluegill), LCsp: 16.0 mg/L/96 hr; conditions of bioassay not specified.

Environmental Fate: Leaching is limited by its adsorption to certain soil constituents. Volatilization is not expected to be
environmentally important. In soil and water, atrazine may hydrolyze in either acidic or basic types vet is fairly resistant to
hydrolysis at neutral pHs. This rate can be dramatically increased by the addition of humic materials. Atrazine has the po
to photolyze from surface soils. Bioconcentration and volatilization of atrazine are not expecied Lo be environmentally
important. In the air, atrazine reacts with photochemically-produced hydroxyl radicals with an estimated haif-life of 2.6 hours.
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Soil Adsorption/Mobility: If released to soil, arrazine has a moderate o high mobility. Adsorption is not irreversible and
desorption often occurs readily, depending on temperatures, moisture and pH.

Section 13 - Disposal Considerations - - _

Disposal: For small quantities, consider hydrolysis with acid or bases (10% wt/vol agueous sodium hydroxide). Heating speeds
hydrolysis. When hydrolysis is complete, dilute with copious amounts of water and wash down the sewer (with approval from
local municipality). For large quantities, consider incineration with a caustic wet scrubber 10 remove nitrogen oxides and
hydrochloric acid from product gases.

Container Cleaning and Disposa): Handle empty containers carefully as hazardous residues may stll remain.

Section'14 < Transport Information: - -

DOT Transportation Data (49 CFR 172.101):

Shipping Name: Triazine pesticides, Packaging Authorizations Quantity Limitations
solid, woxic a) Exceptions: 173.153 a) Passenger, Aircraft, or Railcar: 100 kg
Shipping Symbols: - b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.240
ID Ne.: UN2763 Vessel Stowage Requirements
Packing Group: 111 a) Vessel Stowage: A
Label: 6.1 b) Other: 40

Special Provisions (172.102): -

Section 15 - Regulatory Information

EPA Regulations:
RCRA Hazardous Waste (40 CFR 261.33): Not listed.
RCRA Hazardous Waste Classification (40 CFR 261.21-.24): Not classified.
CERCLA Hazardous Substance (40 CER 302.4): Not listed.
Listed as a SARA Toxic Chemical (40 CFR 372.65).
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed.

OSHA Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A, Vacated 1989 Final Rule Limit)

Section 16 - Other Information

Relerences: 73,99, 103, 136, 167, 190, 197, 209, 211

Prepared By ...............cccccveevnn.. T Sawyer, MS/MJ Wurth, BS
Industrial Hygiene Review ........ DJ Wilson, CIH
Medical Review ......................... T Thoburn, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser’s intended purpose or for consequences of its use.
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Schenectady, NY 12303-1836 USA Issued: September 1978

(518) 377-8855 auwuM pususena comr. | Revised: April 1989
SECTION “L:=MATERIAL :IDENTIFICATION: .

I

Material: CALCIUM OXIDE

Description (Origin/Uses): Used in the manufacture of sieel, aluminum, glass, and paper;
also found in plaster, morar, bricks, stucco, and in other building and construction materiais.

02@

NFPA
Other Designations: Lime; Quicklime; Bumt Unslaked Lime; High-Calcium Lime; Ca0; HMIS
CAS No. 1305-78-8 g 1 R
I
Manufacturer: Contact your supplier or distributar. Cousult the Iatest edition of Chemicabweek R ¢ IS i
Buyers’ Guide (Genium ref. 73) for a list of suppliers. . l_’g‘m g KO
SECTION 2. INGREDIENTS AND OCCUPATIONAL EXPOSURE LIMITS
Calcium Oxide, cx 100% ,
OSHA PEL ACGIH TLV, 1988-89 Toxicity Data
8-hr TWA: 5 mpme® TLV-TWA: 2 mg/m? Not Listed*

*Monitor NIOSH, RTECS (EW3100000), for future data.

Boiling Polnt: 5162 °F (2850 °C) Molecular Weight: 56 g/mol
Melting Point: 4558 F {2570 °C) Solubility in Water (%): Reacts
pH: >10 (Strongty Basic) Specific Gravity (HO = 1): 32034

Appearaunce and Odor: A white or grayish white solid (it can sppesr yellowish or brownish if iron impuritics are present; commerci
calcium oxide is availabic in s wide variety of forms such as lumps, pellets, pebbles, and powders); odoriess.

SECTION 4.°FIREAND:EXPLOSION DATA

Flash Point: * | Autoignition Temperature: * | LEL:* | UEL:*

Extinguishing Media: *Calcium oxide will not burn. Use an extinguishing agent that will put out the surrounding fire. Water reacts
dangerously with cakium oxide and is oot recommended as 3o extinguishing agent for fires that involve it. }f water must be used, prevent it
from coming into direct copwct with the calcium oxide. If such contact is unavoidable, apply the water in flooding amounts safely absorb
the heat that wili be generated. Unusual Fire or Explosion Hazards: Do not atlow water o get inside containers of cakium oxide; reaction
with the water wili cause the calcium oxide o swell, generate heal, and burst its container. The heat generated by this reaction may ignite

nearby combustible materials. Special Fire-fighting Procedures: Wears self-contained breathing apparatus (SCBA) with a full facepiece
operated in the presswe-demand o positive-pressure mode. :

SECTION 5,-REACTIVITY :DATA

Stability/Polymerisstion: Calcium onide is stable in closed, airtight contaioers during routine work operations. Hazardous

polymerization camet occur. Chemical Incompatibillties: Calcium oxide can react-dangerously with boric oxide and caleium chloride,
boron wriflucride, chibrine wifluoride, fuorine, hydrofluoric acid, phosphorus pentoxide, and water. Conditions to Avwid: Control exposure
lo incompatible chenicals. Always establish the compatibility of calcium oxide with another matetial before using it in bulk operations by
testing small quantitzs under sppropriate conditions. Avoid exposing calcium oxide 1o air because it reacts with the ambient moisture &nd
carbon dioxide. Hamrdous Producis of Decomposition: Oxides of calcium may be produced when calcium oxide reacts with other
malerials duripg firs

SECTION 6. HEALTH HAZARD INFORMATION. SR CRL L

Carcinogenicity: Calcium oxide is not listed as 2 carcinogen by the NTP, JARC, or OSHA,

Summary of Risi&: Calcium oxide is 2 strongly alkaline matcrial; its contact with the skin, eyes, or inhalation results in severe ifritation.
Dust containing Z5:np/m’ of this material causes strong nasal imitation; dust conuining 9 to 10 mg/m® docs not. The presence of moisture
on the skin or onthrmucnas membranc of the respiratory sysiem increases the possibility of corrosive tissuc damage (chemical burns).
Dehydration apd themal cffects (the heat generaicd from reaction with waler) arce contributing factors to the irritating properties of cal
oxide. Medicaliarditions Aggravated by Long-Term Exposure: None reporied. Target Organs: Skin, cyes, nose, and respiraton
system. Primanyinery: Inhalation and contact with skin and eyes. Acute Effects; Irritation and burmns 1o the skip, cves, and nose;
imitation and inflamanos of the respiratory system: toughing, and sneezing. Chronic Effects; Ulceration and perforation of the nasal
seplum, pneumonie May c2u4¢ nails 1o became brittle and fissure (split). (Coni'd}

Vopyngh! © 1989 Gemum Fublstmplornareon,
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'N0.22 CALCIUM OXIDE  4/89
SECTION 6. HEALTH HAZARD INFORMATION. continued

FIRST AID

Eyes: Immediaicly ilush eves, mcluding under the eyelids, gently bul thoroughly with ficoding amounts of running water jor ar Jeast

15 mituies. An occupauonal ophthaimologist shouid moeitor and treat the eye for calcium oxide bumns. Skin: Do not nnse the affected ares
with walcr because severe skin damage is likely (o occur if water is applied directy to the caicivm oxide on the skin. Before wetling the
calcium oxide, Iy o remove it from the skin with oil or gresse; then apply water in & forcefully dirccied, powerful stream in flooding
amounts that will mechanically snd immediately remove the calcium oxide particles from the skin. Inhalation: Remove the exposed person
16 fresh air; restore and/ar suppont his or her breathing as needed. Have qualified medical personne] admigisier oxygeD as required.
Ingestion: Unlikely. Get in plant, paramedic, or community medical help for all exposures. Seck prompl medical assisiance for further
treatmeat, cbservauos, aod support afier first aid. Note to Physician: Severe exposure indicates hospialization for 72 hours with careful
mouitoring for the delayed onset of pulmonary edems.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES
SpiliLeak: Noufy safety personnel, prevent accidental contact between the spilled calcium oxide and witer, and avoid generating dust.
Cleanup personpel need prolection against its contact with skin or eyes as well as ageinst inhalation of its dust (see sect B), Carefully pick
up the solid, creating & gunimum of dust, and collect it in metal containers with covers for disposal. Flush the trace residuc in the spill area
 a draip, using plenty of waler,

Waste Dispasal: Consider reclamation, fecycling, or destruction rather than disposal in a landfill, Follow ail applicable Federal, state, snd
local regulations. Large amounts of calcivm oxide may require peutralization by acid before disposal. Flush apy residue to a sewer after
diluting it properly. Allernatively, the wasic calcium oxide can be used for neutralizing plant acid waste.

OSHA Designations
Listed as 20 Air Copaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations
Assigned the RCRA Hazardous Waste No. D003 (40 CFR 261.23)
Assigoed the CERCLA Reporuable Quantity (RQ): 100 Ib (45.4kg) (40 CFR 3025 £)1]

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemica! safety goggles. Follow OSHA eye- and face-protection regulations
(29 CFR 1910.133). o

Respirator: Consuit Genium reference 88 for recommendations oo selecting the Proper respirator for use around calcium oxide. Follow
OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine operstions (spills or cleaning reacior vessels and storage
tanks), wear o SCBA. Warning: Air-purifying respirators will not protect workers in oxygen-deficieal atmaspheres,

Other: Wear dry rubber gloves, boots, aprons, gauntiets, and coveralls.

Ventilation: [ostall and operaie general and local vestilation systems powerful cnough to maintain airboroe concentrations of calcium
oxide below the OSHA PEL standzrd cited in section 2.

Safety Stations: Make emergeacy cyewash stations, safety/quick-drench showers, and washing facilities available in work arcas.
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do

fAce wear contact lenses in any work area. Remove contaminated clothing and Jaunder it befaore wearing il again; clean this material from
Your shoes xpd equipment.

Other: Design all work operations in a4 way that does pet generate dust and prevents waier from being accideataily introduced into any pant
of 2 production sysiem that conuains calcivm oxide. -

Comments: Practice good personal hygicne; always wash thoroughly after using this material and before eating, drinking, smoking, using
the toilet, or applying cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands 1o your mouth while

‘ ening. drinking. or smoking. Do not eat, drink, or smoke in Ay work ares. .

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS :
Storage/Segregation: Store calcium oxide in sealed, dry, airight containers in a caol, dry, well-ventilated wrea separate from
incompatible chemicals (see sect. 5). Store it away from sirong oxidizing agents, acids, organic materials, waler, and combustibles.

Specizl Handling/Storage: Protect containers of calcium oxide from physical damage. Prevent water from contacting stored calsinm
oxide. To maintain the full effectiveness of this material, avaid extended contact with air,

Comments: Calcium oxide generates substantial heat when mixed with water, Prevens accidents) mixing by following planped work
procedures in all shipping, receiving, iransferving, and production operations. When calcium oxide is deliberately mixed with water,
undertake proper precaitions  ensurs that the resulting heat can be safely generated. Always add caicium oxide 10 water; never add water
to calcium axide.

Hazardous Materials Table (49 CFR 172.101)

DOT Shipping Name: Calcium Oxide
DOT Hazard Class: ORM-B
DOT ID No.: UN1910

DOT Label: None -
References: 1, 26, 38, 84-04, 100, 116
Prepared by: PJ lgoe. BS: Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: W Silverman, MD .
Coprrgs: © 1929 bv Genum Putiuimog Cofparon. Ams LoCEDOTe! var o 1Ep ST} D td » proceu. ) "o &f Tiormuateg borre o e ISR AT 3
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No. 410

MATERIAL SAFETY DATA SHEET GP cuson remacaon )
GENIUM PUBLISHING CORPORATION @
1145 CATALYN STREET Revisior A

SCHENECTADY, NY 12303-1838 USA
(518) 377-8855 OENNM PUBLISHING CORF. | Date Deceaber 1980

SECTION 1. MATERIAL IDENTIFICATION

MATERIAL NAME: CARBON TCTRACHLORIDE

OTHER DESIGNATIONS: Tetrachlormethane, Perchlormethane, Mathane Tetrachloride,
CCl,, GE Material D5B50, CAS €000 056 235

MANUFACTURER: Available from several suppliers, including:
Linden Chemicals & Plastics

PO Drawer J, . -
| Moundsville WV 26041 Phone: (314) 843-1310
SECTION [I. INGREDIENTS AND HAZARDS X MAZARD DATA
Carbon Tetrachloride ca 10D {6-hr TWA 5 Pgm {skin)}
or 30 mg/m**
*ACGIH (1980 Intended Changes List). OSHA 8-hr TWA is Human., ora
10 ppm. NIOSH has proposed a i0-hr TWA of 2 ppa. LDlo 43 mg}kg
ACGIH and NIOSH recommend labeling as a3 suspected humar - -
Human, inhalation
carcinogen.

LCLo 1000 ppm
TCLo 20 pp= (CNS)

Hamsters and mice ha
developed cancer on
long term feeding.

(skin) notation indicates absorprion through the skin
can contribute significantly teo overall exposure.

SECTION 111. PHYSICAL DATA

Boiling point at 1 atm, deg C -— 76.7 Specific gravity, 25/4 C --- 1.5B5
Vapor pressure @ 20 C, mm Hg ===- ca 91 Melting point, deg ¢ e=eeew- =21
Vapor density (Air=l) -~ 5.3 Volaciles, Z ca 100
Soluybility in water @ 20 C, wt % - 0.08 Molecular weight ————re—can- 153.8

Appearance & Odor: A clear, colorless liquid with a characteristic sweetish odor.
Odor recognition thresheld (100X of test panel): 21.4 ppm in air when prepared from

€S»; 100 pgm in air when prepared from CH;. Odor wmay not be objectionable at acutely
toXic leveis.

SECTION v, FIRE AND EXPLOSION DATA - LOwWER | uUPPER
Flasn Point and Method Autoignition Temp. | Flammability Limits In Air

Extinguishing Media: It is nonflammable. Use that wnich is appropriate for rthe sur-
rounding fire. Use water spray to cool fire-exposed containers.

Wnen invoived in a fire situation, this material will emit highly toxic and
irritating fumes and gases. Metals, such as aluminum and magnegium, can
react violently with carben tetrachloride when hot or burning.

Firefighters must wear self-contained breathing apparatus and full protective
gear to fight fires involving this material.

SECTION V. REACTIVITY DATA

This material is stable under normal conditions of handling and use. It does not
pelymerize.

Thermal-oxidative decomposition will produce toxic, corresive fumes, including
phosgene and hvdrogen chloride.

Violent reactions or explosions can occur with incompatible materials, such as barium,
lithium, sodium, and potassium metal, powdered aluminum, magnesium, dimechylformamid
(above 65 C}, fluorine, ezc. (See NFPA, "Manual of Hazardous Chemical Reactions".

Copyright 198 Girmum Publuiung Corporsnen
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NO. 410

SECTION V1. HEALTH HAZARD INFORMATION TLv 5 ppm (skin) (See Sect. II)

Carbon terrachloride is highly toxic and irritating by inhalation and ingescion
lethal dose is 5-10 ml?.g I% is toxic by skin abgur;tinn. Excessive cgposure éiﬁ‘“

result in CNS depression and/or gastrointestinal syamptomsy It is irritating to skin
and eyes. Eye contact or systemic effects cam produce visual disturbances (raze,
blind spots, narrowing of visual field, etec.). Skin contacts can cause defarting &

dermatripis.
Ridﬁey & Iiver damage can occur from severe acute or chronic exposure. It is asuspecced

carcinogen in humans. FIRST AID:

Eve Contact: Flush eyes with running water Tor 15 minutes, including under the eyelid
wet medical help if irritation persists or when visusl disturbances occur.

Skin Contact: Remove contaminated clothing promptly. Wash exposed skin with scap and
vater. Get medical help for repeated oT ETross £Xposures.

Inhalation: Remove to fresh air. Restore and/er support breathing; have qualified
person administer oxygen if needed. Get medical help.

Ingestion: Contact physician for gastric lavage. (If medical help and advice iz not

readily available, give water to drink and induce vomiting.)
*plgo cardic arrhythmias.

SECTION VII, SPILL, LEAK, AND D!SPOSAL PROCEDURES

Notify safety personnel when large spills oeccur. Evacvate area. Providec maximum ex-
haust ventilation. Clean-up personnel must use protection against contact &nd in-
halation (see Sect.VIII), Contain spill; pick up liquid for disposal. Small spills
and residues can be absorbed on paper, vermiculite, etc. and allowed to evaporate in
2 hood. Prevent release of CUl, tc surface water or sewers. Spills or discharges i7
24 hours of 5000 1b or more (proposed RQ* is 1000 1b) wust be reported to U.5. Governs

ment.
DISPOSAL: Consider recovery and reuse, if feasible. Scrap may be burned in appreved,

hiigh :eggera:ure incinerator with scrubber or it may be disposed of as hazarlous

aste number Uf%éairrzgg a%iogs?pent degreasing solvent under RCRA). Tollow
=Ecport3§EE éuantity.

SECTION VII1. SPECIAL PROTECTION INFORMATION

Provide general and local exhaust venrilation to meet TLV. Exhaust hoods neea 1UU lim
min. face velocity., Ventilate sumps and low lying areas. Use air-supplied or self-
contained respirators above TLV, with full face pgece above 100 ppm.

PVA or neoprene gloves and protecrive clothing needed to prevent skin contact. wear
safety goggles and/or face shield for eye protection.

An eyewash station and chemical safety shower should be rteadily accessible.

Provide preplacement and twice a year medical exams. Workers with obesity, diabetes,
aleoholism or pulmonary problems should have a physician's approval before working
with CCl;. Retain medical records for 30 years after termination of emplovment.

Provide training to those exposed to CCl, in the workplace. Monitor vapor levels in
the workplace.

SECTION 1X, SPECIAL PRECAUTIONS AND COMMENTS

Store in closed contaimers in a cool, dry, well-ventilated, low fire=risk area.
Protect containers against physical damage. Keep away from spurces of heat,
direet sunlight, and incompatible materials (see Sect. V). Prevent exposuré of
vapors to high temperature to prevent decomposition to toxic and corrosive gases and
vapors. No smoking in areas where vapors may be present.

Prevent contact with the skin or eyes. Avoid exposure to vapors. Use good personal

iene.
chzgtoxicity is markedly increased by the synergistic effects of alcchel, Wwhen pos=
sible, substitute a less hazardous solvent £ DOT Classification - OBM-A
ATA SOURCE(S) CODE:1-12,15,16,21-26,31,37,38,4] ) ’
B : 21 approvALs: O3 My e’
CRD !
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Material Safety [ganta Sheet No. 53
e Ref .

e i oo " (@i P CHLORINE
1 atal

S
Schenectady, NY 19303-1836 USA ssued: July 1979

(S18) 377-BRSS GEmuu rustiaanG conr. | Revised: April 1988
SECTION 1. MATERIAL IDENTIFICATION 1
Material Name: CHLORINE 00
Description (Origln/Uses): Used mainly to manufarture chlorinated lime for bleaching fabrics; as & &
versatile reagent in organic chemistry; in water purification: and as a n:nhmy poison gas (bertholite). .
Other Designations: Bertholite; Molecular Chlorhe;Cl,: NIOSH RTECS No. FO2100000: H 3
CAS No. 7782-50-5 F o R 1
Mlnul_‘acn‘;rer: Contart your supplier or distributor. Consult the latest edition of the Chemicaiweek IEPG‘I ' ; :
Buyers® Guide (Genium ref. 73) for a list of suppliers. Seescct X
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
w—
Chlorine, CAS No. 7782-50-5 €100 | IDLH® Levek: 30 ppm
OSHA PEL
Ceiling: | ppm, 3 mgrm’
TLV-STEL: 3 ppm, 9 mp/m*
NIOSH REL
15-Min Ceiling: 0.5 pptn, 145 mg/m?
. . Toxicity Data=*
*lramediately dangerous o life and health " .
**See Nxosf:x. RTECS, for additional data with references to iritative and Rat, nhalation, LC,;; 293 ppm (1 Hr)
mutagenic effects, Mouse, Inhalation, LC’: 137 ppm (1 Hn)
SECTION 3. PHYSICAL DATA — —
Bolllng Point: ca -29°F (-34°C) Meiting Polnt: ca-150°F {-101°C)
Vapor Pressure: »>760 Torrs (Normal Atmospheric Pressure) Molecular Weight: 71 Gramz/Mole

Vapor Denslty (Alr = 1): 1.4085 at 68°F (20°C) Water Solubility: Slight

Appearance and Odor: A greenish yellow, noncombustible g4s; pungent, suffocating, nauseating odor. Iis odor-recognition threshold is
reporied to be £2 0.3 ppm.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method | _Autoignition Temperature Flammability Limits in Air
. . % by Volume . .

Extinguishing Media: *Chlorine will not burg, but it Supports combustioo of materials alresdy involved in & fire, Use agents that will
extinguish the surrounding fire. Use a water spray 1o cool fire-exposed tanks and 10 protect personne] atiempting to stop & chlorine jeak.
Unususl Fire or Explosion Hazards: Chicrine isa rexctive/explosive gas. Fight fires imvolving it from the maximum possible
distance; this gas greatly increases the fiammability hazards of other combustibles that are preseot. Warning: Flammable gases, vapors, and
mists form dangerously explosive mixtures with chlorine gas.

Special Fire-fighting Procedures: Wear a self-contained breathing spparatus (SCBA) with a full facepiece operaied in the pressure-
demand or positive-pressure mode, Fire fighters must use the maximum personal protective equipment available. If possible, have specially
trained personnel remove intact cylinders of chiorine from the fize srea and protect them with any available resource such as directed water
Spray.

SECTION 5. REACTIVITY DATA

Chiorine is stable it closed, pressurized containers at room lemperature under pormal storage and handling conditions. It does pot undergo
hazardous polymerization.

Chemical! Incompatibilities: Chlorine reacts dangerously with acetylene, ammonia, hydrogen, cther, fuel gas, hydrocarbons, turpentioe,
finely divided metals, diborane, denzene, and acetaldehyde (see Genium ref, 84, pp. 49.28 and 491 M-53 10 491M-56).

Conditions to Avoid: Do not allow open flame, unprotecied heaters, lighted tobacco products, electric sparks, or excessive heat in work
areas because chiorine gas can form explosive mixiures with other gases. Do pot heat pressurized storage tanks or cylinders conuining
chlorine because they may expiode. Do not allow chicrine 1o be directly exposed to incompatible chemicals (see above). '
Hazardous Products of Decomposition: Toxic gases such as carbon monoxide, phosgene, and hydrogen chloride (Genium Industrial
MSD5s 35, 66, 30) can be produced in fires invoiving chlorige and other combustibles.

Comrnght € 1948 Getaum Pubiut=sp Corporsuch,
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No.53 CHLORINE  4/88

SECTION 6. HEALTH HAZARD INFORMATION

Chionoe 15 pot bsted a5 & carcinogen by the NTP, IARC, or OSHA.

Summary of Risks, Warning: This matenial it a powerful respiratory irritant. The most Enporiant scute health effect of exposure is
lung damage from hydrochioric acid (HC1) caused by the reaction of chlorine with the moisture in the upper respatory ract (URT).
Fatal pulmanary edema (lungs filled with fluid) may be delayed from 24 to 48 hours after exposure. Erosion of teeth, decreased lung
¢apacity, and increased susceptibility o tuberculosis are chronic effects in workers who handie this gat. Medilcal Conditions
Aggravated by Long-Term Exposure: Cardiac, pulmonary, or respiratory problems. Administer preplacement and periodic
medical exams emphasizing the respiratory system (o workers who regularly handle chlotine. Target Organs: Respiratory system.
Primary Entry: iohalauon, skin conuct.  Acute Effects: Burning and severe rritation of the eyes, £kin, and URT; wheezing,
shormness of breath; nausea; vomiting; headache; dizziness; and (delayed) puimcmary edema.  Chronic Effects: Reduced respraory
capacity may result from chromic Jow-level exposure 1o chiorine.

FIRST AID: Eyes. immediately flush eyes, including cnder the cyelids, gently but thoroughly with plenaty of running water for at
least 15 minuwes.  Skin. Skin contsct with chiorine causes severe damage from frostbite (cryogenic injury) as well as chemical burps.
irrigatc the area with water and treat the exposed person accordingly.  Inhalation. Remove exposed person o freth air; 1estore and/
of support his or her breathing as peeded. Recommended trestment includes administering pure oxygen gas (O,) as s0on as symptoms of
exposure develop (Genium ref. 39, p, 1975). Observe exposed person for respiratory effects. Ingestion. This type of exposure 1o
chiorige is highly uniikely because it is a gas.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further trestment, observation, and support after first aid,

SECTION 7. SPILL, LEAK. AND DISPOSAL PROCEDURES

Spill/Leak: Preplan and carcfully explain proper emergency procedures to relevant personeel. Notify safety personnel, evacuate all non-
essential personnel, provide maximum explosion-proof ventitation, and eliminate all sources of ignition immediately. Cleanup personnel
TUst wear prolection against contact with and inhalation of vapor (see sect. 8). Try to shut off the fiow of chiorine gas. Use a water spray to
protect personnel atl=mpling to stop Lhe jeak.

Waste Disposai: Contact your supplier or a licensed contractor for detaijed recommendations. Follow Federal, state, and Jocal
regulations.

OSHA Designations

Air Contaminant {29 CFR 1910.1000 Subpart Z): Not Listed

EPA Designations (40 CFR 302.4)

RCRA Hazardous Wasle; Listed without Number

CERCLA Hazardous Substance, Reportable Quantity: 10 Ibs (4.54 kg)

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective cyegiasses or chemical safety goggies. Follow the cye- and face-protection guidelines in

29 CFR 1910.133. Respirator: Use a NIOSH-spproved respirator per the NJOSH Pocket Guide 1o Chemical Hazards for the
maximum-use conceotrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For
emergency of 2onroutine use (e.g., cleaning reacior vessels or storage tanks) wear an SCBA with & full facepiece operated in the pressure-
demand or posiuve-pressure mode. Warning: Air-purifying respirators will not protsct workers in oxygen-deficient atmospheres,

Other: Wear impervious gloves; boots; aprons; and ciean, impervious, body-covering clothing to prevent any possibility of skin contact.
Ventilation: Install and operate general and local ventilation systems powerful enough to maeintain airbome levels of chlorine gas
sticuly below the OSHA PEL standard cited in section 2. Make all ventilation systems of maximum explosioo-proof design, e.g.,
nonsparking, electrically grounded and bonded, etc. Safety Stations: Make eyewash stations, washing facilities, and safety showers
availabie ip areas of use and handiing. Contaminated Equipment: Cootact lenses pose a special hazard: soft lepses may absorb
irmitants, and all lenses concentrate them. Do nor wear contact lenses in any work ares. Other: Use enclosed-containment processiog
Operations; otherwise, the ventilation systems may not be able to keep airborne levels of chiorine below the lega) ceiling limit of 1 ppm

(3 mg/m®) set by OSHA. Automatic air-monitoring sensing equipment connected (o ap tlarm system is recommended for continual-use
operatiops.  Comments: Praclice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from
your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in 80y work ares. Avoid prolenged skin contact

ECTION9.
StoragesSegregation: Store chionoe 1 a cool, dry, well-vesulaled area away from organics, sources of igaition, any flammable of expiosive matenals,
cylinders cootaming oxygen, and incompatible chenucals (see sect 5). Use outside or dewched #lorage. Siore cylinders upright and secure them lighty.
Special Handiing/Storage: Chloripe is shi siored as a pressurized gas in cylinders or tank ears. Protect them againgt physical damage and y
inspect them for eracks, leaks, or faulty vaives. Follow standard safely procedures for handling compressed, corrosive gases. Electrically ground and boad
all conuuners used io shipping and transfermal operations to prevent sulic sparke. Do not drag or slide cylinders conuining chlorine; move them in a
carefully supervised mander with a suitable hand truck. Do not smoke i use or sorage arcak. Engineering Controis: Al sngintering sysiems (ventila-
oa, production, eic.) fmust beofm:imumuplm—pmddui;n. Use chilorime in closed engineeniag sysiems 10 prevent dispersion of this gas inlo general
work areas. Monitor all piping systems, reactor vessels, and holding tanks for unwanted moistzre contamination o buildup. Liquid chlorine leveis thould be
less than 85% of » Lank’s or cylinders aapcity, Comments: Perform all operations with chiorine arfully to prevent accidental ignition of explotive
mixfures. Prevent any contact with in able chemicais (see sect. 5). Keep the valve-protection €ap in place until immediately before using chianne.
Insert a check valve of Uap inwo the emat line W prevent a dangerous backflow inlo the onginal container. Use a pressure-reducing regulator when
connecting & storape vessel 10 8 lower-pressure piping system. A trained chemist or safety specialist familiar with the physical and chemical properues of this
Bas should be present during afl work operations.

Transportation Data (4% CFR 172.101.2)

DOT Shipping Name: Chlorine DOT Label: Nonfammabdle Gas and Poisen MO Label: Poison Gas
DOT Class: Nonflammabie Gas DOT ID No. UNI017 IMO Class: 23
References: 1, 2,12, 73, 84-94, 100, 103.
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Material Safety Ié)ata Sheet No. 315
From Genium's Reference Collection (
r%r:niumnfl’nlg?ishing Corporation @ P E:RI-E-OROFORM

1145 Catalyn Street vision D)
Schenecuady, NY 12303-1836 USA Issued: August 1979
(5181 377-8855 GEMUM PUSLISIENG CORP. | Revised: April 1988
SECTION 1. MATERIAL IDENTIFICATION
Material Name: CHLOROFORM 0
Description (Origin/Uses): Used as a soiveat for fats, oils, rubber, alkaloids, waxes, and resins; as a cleansing agent. 009
Other Designations: Trichloromethane; CHCL,; NIOSH RTECS No. FS9100000: CAS No. 0067-66-3 HMIS
Manufacturer: Cootact your supplier or distributor. Consult the latest edition of the Chemicalweek ::! g R 1
Buyers' Guide (Genium ref. 73) for & tist of suppliers. R 0 I 3
PPG* § 2
I —_— *See sect. § K 0
SECTION 2. INGREDIENTS AND HAZARDS % _EXPOSURE LIMITS
Chioroform, CAS No. 0067-66-3 ] Cal00 OSHA PEL .
Ceiling: 50 ppm, 240 mg/m?
ACGIH TLYV, 1987-88
TLV-TWA: 10 ppm, 50 mg/m’
NIOSH REL
Ceiling: 2 ppm, 9.78 mprm’
;See N{OS_H. RTEg‘S. t'or afdiﬁo:_:a: u:'nxicit;r fla,a :ith :;ffmces Toxicity Duta®
mutagenic, reprodustive, tmorigenic, and irritative effects, Humen, Oral, LD, : 140 mg/kg
Rat, Oral, LD,: 908 mg/kg
ECTION 3. PHYSICAL DATA .
Bolllag Point: 142°F (61°C) Water Solubillty (%): 0.822 ml of CHCY, per
Metting Point: -823°F (-63.5°C) 100 m! of H.O at 68°F 20°C)
Vapor Pressure: 158.4 Torrs a1 68°F (20°C) % Volatlle by Volume: 100
Yapor Density (Alr = 1): 4.13 Molecular Weight: 119 Grams'Mole

Specific Gravity (H,O = 1); 1.484 &t 68°F (20°C)

Appearance and Odor: A heavy, colorless, ciear, volatile liquid; characteristic, plessant, ethereal, sweet odor (recoguition
threshold: 0.3 mg/m®); sweet taste.

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperamure | Flammability Limits in Air
* * % by Volume . .

Extinguishing Media: *Chioroform does oot bure. Use ag agent that will put out the surrounding fire.
Unusual Fire or Explosion Hazards: None reporied.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with 2 full facepiece operated in the pressure-
demand or positive-pressure mode.

ECTION 5. REACTIVITY DATA

Chiomform is siable if kepl ip closed contaipers and protecied from air and sunlight. It does not undergo hazardous polymerization;
however, even when stabilized with ethanol, this materiai develops acidity from prolonged exposure to air and light

Chemical Incompatibilities: This material is incompatible with strong alkalies.
Conditions to Avoid: Avoid prolonged exposure o zir and light and o strong alkalies.

Hazardous Products of D_eco; position: Toxic and corrosive gases like hydrochloric acid (HCH), chlorine (CL), carbon monoxide
(CO), and oxides of chlorine (C10,) can be produced during fires.

Copvngm & 1998 Genyum Putliptung Corparation,
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No. 315 CHLOROFORM  4/88

SECTION 6. HEALTH HAZARD INFORMATION
Chloroform is lisied 35 a suspecied human carcinogen by ACGIH.

Summary of Risks: Exposure o this material affects the central BErvous sysiem (ancsthesia): hean (arrhythmia, ventricular
tachycardia, bradycardia); liver (necrosis, hcpunn_n}; kidney (necrosis); and i: is ag embryonic Wan. Fatalities are associated with
cardiovascular depressioc and ventricular fibrillation. .
Medical Conditlons Aggravated by LouETerm Exposure: Ailmenis of the heart, liver, and kidneys may be worsened by
exposure to chloroform.  ‘Turget Organs: Liver, kidneys, heart, skin, eycs. Primary Entry: Skin contact, inhalation,
gc ugr Effects: Dizziness, mental dullness, nausez, headache, faiigue, and ancsthesia. ~ Chronic Effects: Possibie cancer.
IRST AID '
Eves: Immediately flush eyes, including under the eyelids, g:nu§ but thorougilv with plenty of running water for at least |5 minutes.
Skin: Immediately wash the affected arca with soap and water.  Inhalation: Remove the exposcd persot i fresh air; restore andvor
support his or her breathing as nesded, ‘ .
Ingestion: Never give anything by mouth to someone who is unconscious or convuising. If the exposcd person is responsive, give him
or her several glasses of milk ot waler io drink and induce vomitng. Repeat if large quanuties were inpested.
‘Comments: Workers who are reguiarly exposed to chlorciarm require preplacement and periodic medical exams emphasizing kidoey,
Liver, skin, and cengal nervous sysiem functions. Carcfully evaluaie each exposure that produces a noliceable effcet o delermine the
exient o which factors like alcohiol or drugs have affeetad it

GET MEDICAL HELP {IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical asgistance for further trestment, observation, sud support after first aid.
[ SECTION 7.SPILL. LEAK, AND T DISPOSAL PROCEDURES

Spill/lLeak: Notify safety personnei of a chloroform spill or lezk. Provide venuiation, Cleanup personncl need protwction against
coniact with ang inhalation of vapor (see sect. 8). Chio;uiorm vapor is heavier than air and will collect in low-i ving areas. Conuin large

containcrs for disposal. Keep waste out of sewers, walersheds, and waterways,

Waste Disposal: Contact your supplier or 8 licensed coniractor for detailed rezommendations. Follow Federal, state, and lccal
regulauons,

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpan Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U044

CERCLA Hazardous Substance, Reportable Quantity: 5000 Ibs 12270 ko)

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses of chemical safety goggles, Where splashing is possible, wear a full face shueld as a
supplementary protective measure. Follow the eye- and face-proteciion Buidelines in 29 CFR 1910.133. Respirator; Wear a NIOSH-
approved respivator per the NIOSH Pockel Guide 1o Chemical Hazards for the maximum-use concentrations and/or the exposure Limsits
cited in section 2. Follow the respirator guidelines in 29 CER 1910.134. For EmEIPENCY Or nonroutine use (e.g., cleaning reactor vessels or
storage Lanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying
- respurators will nor protect workers in oxygen-deficient atmospheres. Other: To prevenl contact with skin, wear impervious gloves, boats,
aprons, gauntiets, etc., 25 required by the specific work environment.  Ventilation: Install and operate general and loca! ventilation
Systems tha are powerful enough to maintain airborne levels of chloroform beiow the OSHA PEL standard cited in section 2.

Safety Stations: Make eyewash stations, washing facilities, and safety showers availabie in use ang handling areas. Contaminated
Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do nor wear conract
lenses in any wotk area. Remove contaminated clothing and launder it before weanng it again; clean this material from shoes and
equipmen. Comments: Practice good personal hygiene; always wash thorouzhly aftcr using this material. Keep it off of your clothing
and equipment. Avoid transferring it from your hands 1o Your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in aoy
work area. Avoid inhalation of vapor! i

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Siore chloroform in closed containers away from light and alkalies.

Special Handling/Storage: Protect conuainers from physical damage. Dy not wransfer chioroform through plastic or rubber hoses or
pipes. .

Transportation Data {49 CFR 172.101.2)
DOT Shipping Name: Chloroform DOT Label: Noue IMO Labei: Poison
DOT Class: ORM-A DOT ID No. UN1s8g IMO Class: 6.}

Relerences: 1,2, 12, 73, 54-94, 100, 103.
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CEDAR CHEMICAL CORPORATION
MEMPHIS., TENNESSEE

MATERIAL SAFETY DATA SHEET
Equivalent o OSHA form 173

555:..: NAME: TECENICAL DIVOSEB DATE: 08/15°86 PAGE 1
EPA FEZ. NO.: 36077-3

SECTION I

;;;L.ZCZJTEf'S Name: Cedar Chem:ical Corporation

5100 Poplar Ave. 24th Floor
Memphis. TN 38137
Emerzancy Phone Number: 1-800-:224-9300

Infermat:on Phone Numper: 1-601-636-1231
“'eh red Byv: M, S. Bernard

SECTION 11  HAZARDOUS INGREDIENTS/IDENTLITY INFORMATION. |
T INGREDIENT OSHA PEL ACGIH TLV  PERCENT
Dinosed n/d 0.3mg/m* 95.00

Dingseb (2-sec-butyl-4,6-dinitrophencl)
CAS = BB8-85-7

Impur:z::ies - nid ' n/d 5.00
SECTION III PHYSICAL /CHEMICAL CHARACTERISTICS

Boiling Po1ntL'F} above 212. Specific Gravity 1.258
Vapor Pressure(mm Hg.) below 1 Melting Point(*F) °0
Vapor Jdensitv{(idir=1) n/a Evaporation Rate n/d

‘Selubility in Water: 0.0052g/100mi
Appeariance and Odor: Brown soiid. organic acid cdor

SECTION 1V FIRE AND EXPLOSION HAZARD DATA -
Flash Point(Method Used): 350.6°F TCC
agmmaple Limits: LEL- n/d UEL- n/d

tinguishing Media: _
Water Fog, Foam. Alcohol Foam, COz. and Dry Chemaical

CONTINUED ON PAGE 2



. TTLENICAL JINOSES TAGE
Spec:al Fir- Fizhting Procedures: o
Seif-- =mi..med 8ir suppiv. conrizne water used in Jirs
fight:ncz.
nusuai v~ :nd Explosion Kazards:
Nox:i:us :rumees may form. Mater:al anae'goes rap:u ex.:*:rn:c
decemtos:tisn--at [190°C. Vapors mav iznite.
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SECTION V  REACTIVITY DATA

Stabilitvy: Sctable in normai use and storage.
Conditicns to Avoid: Heating above 100°C. Product undergoes
. rapid exothermic Jecomposition at 190°C.
i " 7 Avoid ignition sources.
Incompat:2iiity: OStrong Bases and Strong Oxidizers
Hazardous Decomposition or Bvproducts: Oxides of ﬂltrogen
Hazardous Polvmerization: Will not occur. No known conditions

to-avoid. .
EECTIDN VI HEALTH HAZARD DATA .
;;;;z;;-of Entrv- Inhalatlan- Moderate Toxicity
. - Skin: Readily Absorbed

Ingestion: Highly Toxic
Health Hazards (Acute and Chronic):
"> 0ral Ingestion: High Single Dose Oral Toxicity.
. LD..O for Rats 25 mg/kg.
Ma¥“be fatal if swallowed.
Eye Contacrt: May cause severe irritation and corneal
- injury. Corneal injury should heal in
| - 1-2 weeks,
. Skin. Contacr: May cause slight irritation or mild burn.
. Colors the skin yellow.
Skin:Absorption: Readily absorbed through skin, high
toxicity. §E Tabbits 80mg/kg.
ng

Inhalarion: May be irrita Cedar industrial
guide for Dincseb is 0.3 mg/m3.
Carcinogenicity: NTP: Negative
) - IARC Monographs: Negative
- ' OSHA Regulated: Negative

Signs and Symptoms of Exposure:
Fatigue., sweating, thirst, and fever.

Increased metabolic rate.

Medz:al Conditions Generally Aggravated by Exposure:
Liver and kidney problems may be aggravated
by extreme exposure.



TECHNICAL DINOSES  PAGE 3
Emergency and First Aid Procedures: _

Orai .ngestion: Toxic by ingestion. Induce vomiting
and seek medical help immediateivy.

Eye Contact: Flush immediately with continuous
jrrigation with flowing water for at
least thirty minutes. Seek medical
consultation immediately.

Skin Contact: Immediately filush skin with plenty of

' water for at least fifteen minutes
while removing contaminated clothing.
Consult physician. Wash clothing
before reuse.

Inhaiation: Remove to fresh air if effects occur.

: Consult physician.
Note to rhvsiclan:

Eyes: Stain for evidence of corneal injury. If cornea is

burned. instill antibiotic stercid preparation frequently.

Consuit ophthalmelogist. May cause temporary injury.

Overexposure: Treat for symptoms. No specific antidote.

Human effects not established. o

~ECTION VII  PRECAUTIONS FOR SAFE HANDLING AND USE

oteps to Be Taken in Case Material Is Released or Spilled:
Use proper safety equipment. Absort spill with absorbant
jnert material such as oil-dry. Dike area for large spills.
Keep out of streams and water supplies. ‘

Waste Disposal Method:
Dispose of in non-crop area away from water supplies or in an

approved landfill in accordance with State, Federal, and
local regulatzions.

Precautions to Be Taken in Handling and Storing:
Do not get on skin. on clothing, or in eyes. Keep out of
reach of children. .

Other Precautions: . :
Do not breathe spray mists. Keep away from heat or flame.

SECTION VI11  CONTROL MEASURE

Respiratory Protection:
None normally needed. During spraying use organic vapor
respirator.

Ventilation: Required to control level of dinoseb,

Protective Gloves: Impervious rubber gloves

Eye Protection: Chemical workers' goggles

nther Protective Clothing or Equipment: Rubber boots and apron
and body-covering clothing.

.ork/Hygenic Practices: Shower after handling.

THE INFORMATION HEREIN 1S SUPPLIED IN GOOD FAITH.
BUT NO WARRANTY. EXPLICITE OR IMPLIED. IS MADE.



Material SRai;ety Data Sheet No. 385
from Genium's Reference Collect
mcl‘;nmiu;mi;::?liihing Corporation ‘@ip ETHYOI; AB)ENZEN'E

1145 Catalyn Sgeet .
chenectady, NY 12303-1836 USA Issued: August 1978
° rs’; 8) 377-8855 abeun rususna conr. | Revised: November 1988
SECTION 1. MATERIAL IDENTIFICATION - - S 27
Material Name: ETHYL BENZENE 0
Description (Origin/Uses): Used as & solvent and as ap intermedisie in the production of styrene monomes. Q’Q
Other Designations: Phenylethane; Ethylbenzol; CH.CH,; CAS No. 0100-41-4 NFPA
Manufacturer: Contact your supplier or distributor, Consult the latest edition of the Chemicahweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. f:’ % :t ;
PrGe 2
L e *Seesect. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS e EXPOSURE LIMITS |
Ethyl Benzene, CAS No. 6100-41-4 Ca 100 O5HA PELs
. 8-Hr TWA: 100 ppm, 435 g/’
15- Min STEL: 125 ppm, 545 mg/m’
ACGIH TLVs, 198889
TLV-TWA: 100 ppm, 435 mg/my®
TLV-STEL: 125 ppm, 545 mgrm®
Toxlcity Data®
*See NIOSH, RTECS (DAOT00000), for additional datx with references to Humoam, Ighalation, TC, : 100 ppm (8 Hrs)
reproductive, irritative, and mutagenic effects, Rat, Orat, LD, : 3500 mg/kg
SECTION 3. PHYSICAL DATA i ‘ S
Bolling Point: 277°F (136°C) Molecutar Welght: 106 Grams/Mole
Melting Point: -139°F (-95°C) Solubllity in Water (%): Stight
Vapor Pressure: 7.} Toms at 68°F (20°C) Specific Gravity (H,0 = 1): 0.86258 at 77°F (25°C)

Vapor Density (Air = 1): 3.7
% Volatile by Volume: Ca 100

Appearance snd Odor: A clear, colorless, flammable liquid; characteristic aromatic hydrocarbon odor, -

SECTION 4. FIRE AND EXPLOSION DATA _ ..

Flash Point and Method: 64°F (18°C) CC_| Aumignition Temperature: 810°F (43222°C)  |LEL: 1%vwwv  JUEL: 6.7% v
Extinguishing Media: Use foam, dry chemicat, ar carboo dioxide to put out ethyl benzape fires. A waier spray may be ipeffective in ex-
tinguishing the fire, because it can scatier and spread the bumning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, 1o
disperse ethy] bepzene vapor, and to prolect personnel atiempiing to stop an ethyl beazene Jeak. Unusuoal Fire or Explosion Hazards: This
liquid cag readily form explosive vapor-air mixtures, especially when heaiad. Ethyl benzene vapor is heavier than air apd may trave! a cog-
siderable distance 1o & low-lying source of igoition and Nash back 1o its origin. Special Fire-fighting Procedures: Wear 2 self-contaiped

breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand of positive-pressure mode.
SECTION S. REACTIVITY DATA By - B

Stabllity/Polymerization: Ethy! benzene is stabie in closed conlainers during routine operations. Hazardous polymerization cammot occur.
Chemical Incompatibilities: Hazardous chemical reactions ¢an occur between ethyl benzene and strong oxidizing agents, acids, ammonia,
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobaceo produets,
elc., and to incompatible chemicals. Use caution when eptering confined spaces, particularly Jow-lying areas whete explosive concentrations
of ethyl benzene vapor may be present. Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod-
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases.

SECTION 6. HEALTH HAZARD INFORMATION

Carcinogenicity: Ethyl benzene 15 not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and to the mucous membrages of the respiratory system. Sus-
tained iphalation of excessive levels can cause depression of the central pervous system (CNS) characterized by dizziness, headache,
parcos:s, and coma. Skin coptact with liquid ethyl benzene causes irritation; dermatitis and defatting can also develop. The acute oral toxicin:
of ethvl benzzne is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even 3 small amoun! inte the luogs can
result in extensive edema (lungs fille with fluid) and hemorrhaging of the lung tissue. No sysiernic effects are expected at the leveis that
produce pronounced, usignorable, disagreeable skin and eye imritation. The TLVs cited in section 2 are set 10 preveat this intolerable
imiation. Medical Conditions Aggravated by Long-Term Exposure: None reporied. Target Organs: Skin, eyes, respiratory system, d
CNS. Primary Entry: inhalauos, skio contact Acute Effects: Lrritation of the skin, eyes, and respiratory system. Also, cardiac-rhythem dis-
turbance due Lo sensitization: scute bronehitis, bronchospasm, puimonary and laryngeal edema; euphoria; headache: giddipess; dizziness;
and incoordination. as well as possible depression; confusion: and coma. Chronic Effects: None reporied. First Ald: Eves. immediatziv
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No. 385 ETHYL BENZENE 11788

SECTION 6. HEALTH HAZARD INFORMATION, cont.

flush eyes, mcluding unders the eyelids, gently but theroughly with flooding axnousts of running water for at least 15 mmutes. Skin, Kinse
the affecied area with plenty of water, then wash it with soap and wm.hmmkemuuwmw fresh air; restore andsor
suppon his of her breathing as needed. Have qualified medical personnel adminisier oxygen a5 required. Ingestion. Unlikely. Should
this qrpeorexpmuumu:.lhenpi:uionhlmdmbemumnomthduumnﬁmgmmmdonbylphy;icim.'l‘o
Preveat aspiration by spoplaneous vomiling, keep the victims bead low (betwee his or her kpess). Get medical belp (in plant, pare. .
medlc, community) for all exposures. Seek prompt medicat assistence for further treatment, obseyvaiion, and suppoart afier first aid. Note
to Physician: Professional judgment is required as to whether or not 1o induce vomiting because of the possibility of aspirstion. A gastric
lavage may be administered, followed wmmuwmmnwmmmﬁchmummm
puimonary functions.

SECTION 7. SPILL, LEAK, AND DISPOSAL .PROCEDURES -

Spil/Leak: Notify safety personnel, evacuate unpecessary personrcl, eliminate afl soutces of ignition immediately, 20d provide adequate
explosion-proof ventilation. Cleanup persoanel need protection against skin or eye contact with this liquid as weil &3 inhalating of its vapor
{see sect 8).Cnnm'nhrgespﬂkmdmlhuwmuubswbitwiﬂ1:ninmm:uﬁllsuchusmd.unh.urvu'miulim.memmpumg
160ls to place waste liquid or absorbent into closable containers for disposal. Keep waste cut of sewers, watersheds, and watcrways, Waste
Disposai: Cmmymsmﬁum:ﬁcmdmmmhduﬂedmﬂaﬁm&nwmm state, and local regulations,

OSHA Designations

Listed a5 an Air Contaminant (29 CFR 1910.1000 Subparn Z),

EPA Designations (40 CFR 302.4)

CERCLA Hazardcus Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Acx (CWA), §3 311 (&) (4) and 307 (u).

SECTION 8. SPECIAL PROTECTION INFORMATION e
Gogpies: Always wear protective eyeglasses or chemical safety goggies. Where splashing is possible, wear a full face shield. Follow
QSHA eye- and face-protection reguiations {29 CFR 1910.133). Respirator: Weara NIOSH-approved respirator per Genium reference 58
for the maximum-use conceptrations and/or the exposure timits cited in section 2. Follow OSHA respirator reguistions (29 CFR 1910.134).
For emergency or nonroutine operations (spilis or cleaning resctor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient stmospheres. Other: Wesr impervious gloves, boots, aprons, and gauntles, ez, to
prevent prolonged or repeaied skin contact with this material, Ventliation: Install and operate geperal and local maximum, explosion-proof
ventilation systems powerful enough to meintain sirborne levels of this material below the OSHA PEL standard citsd in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the coptaminant inio the geoeral work area by climinating it at its source.
Coasult the latest aditiod of Genium reference 103 for detailed recommendations. Safety Stations: Make emergeocy eyewash stations,
safety/quick-drench showers, and washing facilities available in work aress. Contaminated Equipment: Contact lenses pose & special

hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do nor wear contact fenses in any work area. Remove contami-
nated clothing and launder it before wearing it again; cleap this material from thoes and equipment. Comments: Practice good personal
hygicne; always wash thoroughly after using this material and before cating, drinking, smoking, using the wilet, or appiying cosmetics.
Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not
eat, drink, or smoke in any work ares. Do pot inhale ethyl benzene vapor. .

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS i
Storage/Segregation: Stor ethyl beuzene in ciosed containers in a cool, dry, well-ventilaied ares sway from sources of ignition and
stong oxidizers. Protect containers from physical damage. Special Handiing/Storage: Outside, isolated, detached, or remote siorage is
recommended for large quantities of ethyi benzene. lsolate bulk storage arcas from acute fire hazards. Englneering Controls: Make sure
tl] engineering systems (production, fransportation) are of muximum explosion-pmof design. To prevent static sparks, electrically ground
and bond all containers, pipelives, ctc., used i shipping, transferring, reacting, production, and sampling operations, Other: Use safety
cans for transferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Ethyl Benzene

DOT Hazard Class: Flammabie Liquid

ID No. UN1175

DOT Label: Flammable Liquid

DOT Packaging Exceptions: 49 CFR 173.118
DOT Packaging Requirements: 49 CFR 173.119

IMO Shipping Name: Ethylbenzene
MO Hazard Class: 32

IMO Label: Flammabie Liquid
IMDG Packaging Group; [l

References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122,

Judgmest a3 10 the swtability of informanos hereit for pUChaser's purposs Lt

DECESANLY putchasers rexponubilily. Therefore, Altheugh reasonable care bas Prepamd by Pl Igoe’ BS
bexs Laken m Lhe preparalion of sich iformatics, Genium Publuuag Corp. : . s .

EXLTAE DO WATANLEL, AL 3O FEPrOLERLALOSE And SIEUMAS BC PESpOanbiY Industrial Hyg’m Review: DJ Wilson, CIH
M 10 the accuracy of rutability of such mformation for xpphicxiion 10 . . .
prrchasers miended purposss or fOr coesaquences of its We. 7 1 Medical Review: W Silverman, MD

Copmgiu © 1989 by G Publsiung Corpomnos
Al WAE 00 PO 0| e | ) PETIMRAICE 3 ¥ BRI




METHANEARSONIC ACID, SODIUM SALT MSA

Torenhumsl Land Voot G Sull eommpes

Bruet Tarin wessmes Limng: il Sivermre

Yoty by inpumiiare Grass & LDor « 8.5 g/hg et
e Toamany: ODwm mn Prosnms

Yopar (0ah) v Charsraralins g

CESEERE

Lo Ouw Thwesme Mot pwwawt
11 DL Tehar (i At guipasion

Limdel o Solly ST Curarevarinny Attt SOt WDy Sl G Sarasiy

[ Lol u-::.-_ Ctmamy L FEE aaTAsny W RAAED ASSETTMENT CODE
Ommtarh sptuin srawws o g At Fumh Gere NS Sovmas e My demaa MaAT—.
Dt l—-:----.—--ﬁ- [t] mt—_n—-u——— b
:"—"":"‘_""':"'“ — 40w EIUNGIRIng hgmany St by

nndr M g
“:.""._-_"'-'-"'"—-—- .~ """_“"""_"_‘—-_.m_ 1l SAZAN LASIRCATIONS
Nomy i Smafth el BERE SEFE SRR - LS Comn wil Feseny Supsipmpns:
&5 Benimtar h S Sigs e Fouss B
&7  (pvmen Vemperaow S Summap T3 RAS Hemer Sutiny tor Sk Weter
68 Cieirie Hyrare Nr Sowan Trummmrtotey s wwa
A8 Surmmgy At Net Sy 10U L My Cesstinpywn
o “ [ bl
R i A LR SRR S Ao Dot At vmmatete
AN elnkunarr A 0 Fusl Saiy
Fire Dals nm pogaamy
4T Pgme T - 1]
ALl FOR MEDMCAL AD 7. DA, REACTITIY
SOLED O ROL LYW 1.9 Sesruvity Wi Wemr: digeyy
:':'-"—'-""—":':..':"--—. - - 12 - - Ll
Pt 73 Habiny Owrng Tranasurs Sty
:m!om::mm'nm‘:-w“”- 1A Seutratuiy dgemm e Ames wa
W EYES nod evings $pah on0 lash Coupman: Nut immiswn
Fl:n:-to::uaum:-n Anvn vEWS BTS2 TS Pudpmarammen: et sarwen
F SWALLOWED a8 g 0 O MAVESG COM- T4 Wt o Puivesrassen
Em.un VULSIONS. S0 Nomem S0esdt Midd wiim 0t pariry
T Sl Rewy dortindt
Prashasty Dois % Pamme
14 AeenBoRty Grouss Dow " svassse
12 PTIEAL AND CHEWICAL PROPERTHS
1 Pyeesl Mew o WE ot 3 pe
Cargerns © GBI iy ' ')t EERTIRWY Seld o wans panteh
Water day in aargereu 4 4 arrs e S LT Mema Weight 17 BIDMAY B8P
Hotdy el PeslP 0ng wuity Sfuiarn AL hovaipman
Polivtion L Y T Sy Rp— I3 Gelng Pusm o1 1 b Dumpasss
T34 Fonmiing Paink
L BRESPOWSE 70 INSCHRANGE T Lan 1 WATIN FOULYTION :"..",.,“_"'-"
[ At Caegery: Rousn A1 Agusms Tasmey: O 1I7F = W » IITE
WA WG, 1Y Chmx & > VIO ol 15 Crimast Vommmunsw: it partury
- oo VLG i e A Lo Sveamsw S p——
T e W Tomay: Dot 117 St Grovey:
Cwms: arel prones repenas L3 Beslepan Ouygen Demans WODE (DA} 1.0 3¢ JU'C inthl)
COuin At svamingn AaPois ashamem) 1.4-1.8 3 2T Fnatd
L4 Fous Chom Convaniratinn Ponem: 20 Ll Surtey Tontion: Wl parsnes
DOnin s pamaatn Lt Walsr iverionia) Forahne
1 EMEMICA! DESIGNATIONS 4. ORE[EVARLE CHARACTEBITTICS e [ep——
41 &0 Campepiny Cane ol smay 4t Mryces Bone e Seiealr W Vepwr fasl Sevanis Srovily:
A2 Fermmim CHaASCIOMNCI) Siid & weaw amamn i e
CrgdaONOMa) s fel A3 G Covimn muinws Sy savta 1M Aene of Rpanile Mg &Y Vigur (Gask
1 B Dnpgrastion §.1/155Y - grenh Sees L]
A4 DOT & me: H47 4t Ouder: tapm BT L st of Yeptombie
M CAD Avpuary tis: 8004 sl pea—
1 Man o Combuption: Mgt potrery
LM s of Ommupmeitowr: $091 SO
S MEALTW WAZARDS §  LOPPING MFORMIATION LIS ttaot of houman: St pmwemery
_ " o L8 dam o Aelyermatu M grnen
Bl Pern § ey W e el sl T SReRa 0% Oreens of By The soi s aat TLEE Maes o Sumtony Dais AN Sveimine
[ DA} asrenvw S SPYSokiss T Lissney Wetuw Duip 509 ovmtiie
& Foburmy & . by haed aiy bman. nrvrg o Sl % onen e a8 SouAL I Moy Yeaws Pronmaw Dom ReY vaiiive
Branl BNt SO, b Vivaw R ARSE Newoly » » S, WA W MARIRTANE oS B aRe
CrAILEE. POYO. AN T WS i 1 IR Ml B e (5 SIS WS Sylguen. 0% amin
63 Treseusnt of Capmmarer HGETTION S vormary gan sl o7 st g § S0 A2 Fegt Tonmmwars Smpay
A A i e S SN emeh we mme oo wpaer. EYES. wene wel e A1 wwt Ameebiern N SRSy
S SOROES § PR e 4 Venling Opsn

JUNE 190§

|



Material Safety Data Sheet No. 310
from Genium's Rcfcr:gce Collection W CHLORIDE
Genium Publishing Corporation @ vision F)

1145 Catalyn Street

Schenectady, NY 12303-1836 USA Issued: S?Ember 1985
rs’ism 377-8855 JOWM pusumeno conr. | Revised: November 1988

SECTION 1.:MATERIAL IDENTIFICATION & = T — "
M e R —
Material Name: METHYLENE CHLORIDE _ T
nueupmuowum:Unaﬁdexympmnmuqu:fupmmmm G Xo)
mbmpdlntmixmfwmlmmdnablm;mhfom HMIS 0
Other Designations: Dichloromethase; Freon 30°: Methane Dichloride; Methylene Bichloride; H 2 R 1 NFPA
Methylee Dichloride; CHLCL,; CAS No. 0075-06.2 F ] 13
Manofacturer: Contact your supplier or distributor. Consult the lntest edifion of the Chemicalweek PPGe S 3
Buyers' Guide (Genium ref. 73) for a list of suppliers. *Seesect g K 1

{ SECTION 2. INGREDIENTS AND HAZARDS/EXPOSURE LIMITS

Methyiene Chloride, ca 100%

OSHA PEL ‘ ACGIH TLV, 1988-39 Toxicity Data»
8-Hour TWA: SUDPPIB TLV-TWA: 50 ppm, 175 mgnn’ Rat, Oral, I.D,: 2136
Ceiling: 1000 ppm Acceptable Maximum Peak (Adoptad 1983-§9) Human, Iohalatioe, TC, : 500 ppm (8 Hours)
above the Ceiling: 2000 ppm for 5 Minutes in
Any 2-Hour Period

Bolling Point: 103.55°F (39.75°C) at 76 Toms Molecular Weight: 84.94 Grams/Mole

Melting Point; -142°F (-96.7°C) Solubility in Water (%): 1% by Weipht
Vapor Density (Alr = 1); 2.9 Specific Gravity (H,0=1): 13255 21 68°F 207C)
Vapor Pressure: 440 Toms st 77°F (25°C) : % Volatile by Volume: Ca 100

Appearance and Odor; A clexr, coloriess, volatile liquid; distinctive, penttrating, ethereat odor. The edor will not SETVe as a neeful
WATDIDg propenty because concenrations of 100 ppm are got easily perceptible. Monpenommdmmisodwuabovemppm. I

SECTION 4. FIRE AND EXPLOSION DATA ooz, et
Flash Pointe Autojgritiop Temperature: 1033°F {556°C) | LEL:
| Extinguishing Medla: *Methylene chioride is bot flammabie under ordipary counditions. However, flammabile vapor-air mixnires cag
form at approximately 212°F (100°C). Use water §pray 1o cool fire-exposed containers and o flush spills sway from exposures, Use
extinguishing agents that will put out the surrounding fire. Unusuaj Fire or Explosion Hazards: Methyicne chloride vapor is heavier
thas air and may collect and concentrate in low-lying, confined spaces. The high vapor pressure of methylene chloride means that whea it
is spilled, its vapor concentration in air can increase rapidly. If this ¥apor is heated, an explosion hazard is associated with the vapor-sir

ST et DT e

occur. Chemical Incompatibilities: Methyiene chioride can react dangerously with nitrogen tetroxide, liquid oxygen, potassium, sodium,
sodium-potssium alioys, Lithium, potassium hydroxide with N-methy}-N-nitroso urea, potassium s-butoxide, and fincly powdered atumi-
Bem and magnesium. Conditions to Avold: Avoid all eXxposure to sources of ignition, heat, and incompatible chemieals, Prolonged
CXPOSUTE (0 water may cause hydrolysis to highly comrosive hydrochloric acid when the iemperamure is above 140°F (60°C). In oxygen-
eariched atmospheres or whep heated (>212°F [100°C)), methyiene chloride Vapor can be readily ignited. Hazardous Products of
Decomposition: Exposure 1o high temperature (from open flame, hot surfaces, uninsuiated steam lines, welding ares, eic.) can produce
ioxic and corrosive thermal-oxidative products of decomposition such as hydrogea chioride, carbop monoxide, aod even small quantities of
phosgene gas, which is extemely poisogous.

SECTION 6. HEALTH HAZARD INFORMATION -

Carcinogepicity: Methylene chloride is listed a5 a suspected humap carcinogen by the ACGIH (whick classifies it a% 3 group A2

dizziness, headache, megtal confusion, slurred speech, double vision, and sleeplessness. Medical Tecavery can be slow. Overcxposure 1o
methyleoe chloride can cause elevated Jeveis of carboxy hemoglobin in the biood {this same effect results from overexposure 1o carbon
oxide). Medical Conditions Aggravated by Long-Term Exposure: Noge reporied. Target Organs: Skin, eyes, respiratory sysiem, CN
iiver, kidneys, and blood, Primary Entry: Inhaiation, skin contact/absorption. Acute Effects: Headache, giddiness, stupor, irritability,
Iatigue, ungling in the limbs, and narcosis that is ot usually fatal if the exposure is terminated before apesthetic death occurs. Chronie
Effects: The ACGIH classification of this material 2s 2 suspected hurmnan carcinogen implies that cancer is a possible effect of choonie
€xposure lo methviene chloride, FIRST AlD: Eyes. Immediaiely Nlush eyes, inciuding under the eyeiids, geotly but thoroughly with

Copyngx € 1583 Groue Putistng Corporyion
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SECTION 6. HEALTH HAZARD INFORMATION, cont.-
noodj.ngmoununfmnnmgwat:rforuluulsmum.sumkinsemelﬁunadnummﬂoodingmuotwmmdmenwunum
so;pmdm.lnhah:hn.R:movemeerposedpemlnﬁuhﬁ;mmm&mwmwhubmuﬁngnmﬂauqnﬁru
medical personnel adminisier oxygen 8s required. Note to Attending Physiclan: Do ot adminisier adrenalin. Ingestion. Unlikely. Should
mistyptofexposmocm.donnlindnoevomiﬁngmdmedmguanPMHme;Mw.psimnm
exposed person’s head below his ar her runk o resist aspirstion. Get medical beip (in plant, paramedic, community) for all exposures.
Seekpromptmedictluximcefurﬂmhumobmaﬁon.mdsuppomfmﬁmﬁd.ﬂmloﬁyﬂdu: Abscarbed methylene
chloride it stored in body fat and metabolizes to carben monoxide. This produced carbon moboxide increases and susuins earboxyhemo-
globin ievels in the blood, which concommitantly reduces the oxygen-camying capacity of the blood. NIOSH advises preplacement and
:nnu.:lmd.inﬂenmthnemphuizzuvu.udney.eye.:kinms.udmpirlmmwmfuncﬁmmdleumpleublundmmSimuhme-
ousexpum:lolnha:nusmk:.ﬂwhol.mdurhnmnoﬂdgﬂongwimhcmmwhhoahmmubadymnfawrmﬂun
n:hcmﬁcmdmﬂmylmmlmhsigﬁrmxummmwylmmmumofmclininlimpmmee.
Neurologic and hepatic stamus as well as carboxy hemoglobin should be monitored.

J Listed as an Air Conlamman: (29 CFR 1910.1000 Subpart 7).

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES
Spil/Leak: Notify safety personnel, cvacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequaiz
explosion-proof ventilation. Clemup personned need protection against this liquid's cootact with the skip or £yes as well a3 inhalation of its
vapor. Cootain large spills and coliect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use ponsparking tools to
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways, Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and Jocal regulations,
OSHA Designations

EPA Desiprations (40 CFR 302.4)

RCRA Hazardous Wasle, NO. UOE0

CERCLA Hazardous Subslance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act(CWA), § 307 (a), and the Resource
Conservation and Recovery Act (RCRA), § 300]).

SECTION_8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear proteclive cyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Foliow OSHA
eye- aud face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirater per Genium reference B8 for the
maximum-use concentralions and/or exposure Hmits cited in section 2. Follow OSHA respizator regulations (29 CFR 1910.134). For
CMETRENCY Of Onrouime operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira-
tors will not protect workers in oxygen-delicieat stmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aproas, and
gauntiets, etc., 1o prevent any skin coptact with liquid methylene chioride. Ventilation: Instali and operate general and local maximum,
explosion-proof ventilation systems powerful epough io maintain airborne levels of acetone below the exposure Limits cited in section 2.
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its
source. Coznsult the latest edition of Genium refersoce 103 for detailed recommendations. Floor or sump ventilation may be necessary.
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contami-
nated Equipment: Contact lenses pose & special hazard; soft lenses may absorb irritants, ind all lenses copcentraie them. Do not wesr
contact lenses in any work ares. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipment. Other: Because the health effects of carbon monoxide and methylene chioride are additive (see sect. 6), workplaces shouid be
equipped with sutomatic sepsing equipment that identifies workroom atmoespheric ievels of both of these materials, Comments: Practice
good personal hygiene; always wash thoroughly afier using this material and before eating, drinking, smoking, using the toilet, or applying
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.
Do nor eat, drink, or smoke in any work area. Do not inhale methylene chioride vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage/Segregation: Store methylene chioride in closed, moisture-proof containers in a cool, dry, well-ventilated arca away from
sotrees of ignition, sTong oxidizers, caustics, and incompatible chemicals (see sect. 5). Protect containers from physical damage.

Special Handiing/Storage: Prevent moist air from entering storage containers. Provide veptilstion at the floor Jevel in slorage areas
because methylene chloride vapor is denser than air. Instailation of & dryer and a safety seal on each 1ank is recommended. Aluminum is
pot recommended for use as & storage material; appropriate storage materials inciude galvanized iron, black iron, or sieel. Engineering
Controls: Make sure all engipeering sysiems (production, ransportation) are of maximum explosion-proof design. Electrically ground and
bond all containers and pipelines used in shipping, transferring, reacting, productios, and sampling operations o prevent generating stalic
sparks.

Transportation Data (49 CFR 172.101.2)

DOT Shipping Name: Dichioromethane or Methylene Chloride IMO Shipping Name: Dichloromethane
{)l;)g‘ Hﬁgrggglm: ORM-A IMO Hazard Class: 6.1

vo. UN1 . Ca: .
DOT Packaging Requirements: 49 CFR 173.605 g:g;bet‘ S.a.lnt Andm:vs Cross (X)*
DOT Packaging Exceptions: 49 CFR 173.505 ackaging Group: III
*Harmful-Stow away from Foodstuffs.

References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122.
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Material Safety Data Sheet No.7 :
P e e S Lection 3 NITRIC ACTD
1145 Catalyn Street gl:vxsxon )

Schenectady, NY 12303-1836 USA ued: October 1980

SECTION = 1::MATERIAL - IDENTIFICATION S
Material Name: NITRIC ACID

Description (Origin/Uses): Used 1 dissolve noble metals, for eiching and cleaning metals to make
organic igales and vitrocompounds, (o desroy residues of argamic matier, and in explosives.

Other Designations: Red Fuming Nitric Acid; HNO,; CAS No. 7697-37-2

Manufacturer: Contact your supplier or distribuior. Consult the latest edition of the Chemicahvesk
Buyers' Guide (Genium ref. 73) for & list of suppliers.

SECTION-2.-INGREDIENTS “‘AND HAZARDS:: XPOSURE:LIMITS .

Nitric Acid, CAS No. 7697-37-2 » OSHA PEL
&-HrTWA: 2 ppm, 5 mg/m?

ACGIH TLVs, 1987.88
TLV-TWA: 2 ppm, 5 mg/m®
TLV-STEL: 4 ppm, 10 mg/m’

*Contact your sepplier to determine the percent by weight of itric acid 'I_'oxkiry Data**

in the purchased product. Water is the other componeat of the product. Mouse, Iohalaticn, LC,: 67 ppmv/4 Hrs
*+5ee NIOSH, RTECS (QUST75000, QUS900000), for additional data
with references 1o reproductive effects,

SECTION 3. PHYSICAL DATA.
Bolling Point: Ca251°F (122°C)* Water Solubllity (%): Complete
Specific Gravity (HO =1): 1.4* Molecular Weight: 63 Grams/Mole
pH: Very Acidic Melting Polnt: Ca-30°F (-34°C)*

Appearance and Odar: A watsr white to slightly yeliow liquid that darkens 10 a brownish color on ging end exposure to light;
characleristic nitroges dioxide (NO,) odor. :

*These properties are for the approximately 68%-by.weight nitric acid that is commercially avaiisble.
. JON 4. FIRE“AND EXPLOSIO) S s
Flash Point and Method Autoignition Temperamre Flammability Limits in Air

¢ . % by Volume . .

Extinguishing Media: *Nitric acid does not burn. Use extinguishing agents that will put out the surrounding fire. Use a WAIE? SpTaYy 10
dilute nitric acid during fires and to absord liberated oxides of nitrogen.

Unusus| Fire or Expiosion Hazards: Although nitric scid does not bum, it is s strong oxidizing agent that can react with combustible
materials to cause fires. Also, it can react with metals © liberaiz extremely flammable kydrogen gas. If this happens, direct fire-fighting
procedures a1 this evolved hydrogen gas,

Special Fire-fightlng Procedures: Wear a seif-conuined breathing spparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. Choose proiective equipment carefully (sse sect. 5, Conditions to Avoid).

| SECTION S REACTIVITY "DATA e
Nitric acid is stable in closed containers at room tempersture under narroal storage and handling conditions. It caonot undergo hazardous
poivmerization.

Chemical Incompatibllities: Nitric acid reacis explosively with metallic powders, carbides, hydroges sulfide, 2nd urpentine. Contact
with organic materizls such as wood, paper, sawdust, or alcohol, eic., may cause fires. Combustible materials can attain an increased
flammability aficr being exposed 10 nitric acid even if they do not immediately catch fire, _

Conditions 1o Avoid: Avoid any contact with incompatible chemicals. Because it is 3o resctive, always establish another material’s
compatibility with nitric 3cid before mixing the two materials. This applies to the seiection of saflety and handling equipment, because
pitric acid can auack some forms of coatings, plastics, and rubber.

Hazardous Products of Decompasition: Various pilrogen oxides, including nimric oxide (NO), niogen dioxide (NO,), nitrous oxide
(N,0), as well as mnc acid mist or vapar, can be produced by the decomposition reactions that can affect the nitric acid during fires,

Commgst © 1) Geoum Pusiihar Corporsnon.
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No.7 NIIRIC ACTD k38
: E N6 g ¥ L > X ‘ i ‘I'ION
Nitric acid is pot listed 13 2 careinogen by the NTP, IARC, or OSHA.
Summary of Risks: meuiﬁnmﬁnmmyhdyﬁnuim.mmhmm
Medical Conditions Aggravated by Long-Term Exposure: Nooe reparted.  Target Orpans: Skin, eyes, mucous membrames of the
Tespiralory tract, ieeth.  Primary Entry: Inhalation, skin contact.  Acete Effects: hiuﬁmmmulmunﬂﬁn.eyu.md
upper respiratory mact (URT), delayed puimonary edema, pneumonitis, bronchitis, and dental erosion. Chroaic Effects: Nooe
repored.

FIRST AID: Eyes lmedimlyﬂu:heyn.hdudingm:nneyem:, gwﬂyhmﬂmgﬂywimpkmyofmmhgnufwum
15 minutes. Treat for cye burns.  Skin. lmdhm!ymhm;ﬂmndmmmmdm.wmﬁwmﬁnmm
treat them accondingly.  [nhalation, kmunpmmbﬁuh&;mmmmmwhuhwﬁunwu
the exposure is severe, hospitilization with carefu! monitoring ymmm!mmmukydmofm
pulmonary ederaas {lungs filled with fiuid) is recommended for st least 72 bours. Ingestion. Call a poison control center. Never give
myﬁn‘ngbymnummsomnewhai:umnhummwm.mmtmwwﬁu.umm“nkmﬁwhim
or her one or two glasges ofmﬂkorm:um&inkuquicklynposihiedum

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical awsistance
for further treatment, observation, and support after first ald. NOTE TO FHYSICIAN: Wash affected skin areas with a $%
solution of sodium bicarbonate (NaRHCO .Ifln:uled,lterhtvmthcbenemofthepmgedammubek
debatable. Activated charcoal is of o value. Do not give the exposed person bicarbonate to neutralize the matertal.

Spill/Leak: Notify safety personnel, provide veatilation, and eliminate all sources of ignition immediately in case contact with metals
shouid produce highly flammable hydrogen gas. Clexnup personnel peed protection agains1 contact with and inhalation of nitric acid (sec
“sect 8). Contaip Iarge spills and coliect waste, Use water sprays to direct nitric acid sway from incompatible chemicals (sce sect, 5).
Neutralize the spilled nitric acid with soda ash or sodium bicarbonate. Use an absorbent such as sand, earth, or vermiculile on the resulting
slurry and place the neutralized nitric acid material into coptainers suitable for evennsal disposal, recixmation, or destruction, )
Waste Disposai: Consider reclamation, recycling, or destruction rather than disposal in a Jandfill. Contact your supplier or a licensed
contracior for detailed recommendations. Follow Federal, state, and local regulations.

OSHA Deslgnations

Air Contaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4) :

CERCLA Hazardous Substmce, Reportable Quantity: 1000 Ibs (454 kg), per Clean Water Act (CWA), Section 311 (b) (4)
SECTION -8 >TION - INFORMATION: T

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of nitric acid solution is possible, wear a ful)
face shield as s supplementary pmluusve measure. Fo!lo_w 0O eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Coosult the NJOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for general recommendations oo prOper respi
procedures. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor vessals
and storage tanks), wear an Awimlfﬁl;wepmmgndmﬂumm-demmdnwﬂive-pmmm. Warning: Air-
punfying resprrators will aof protect workers in oxygen-deficient stmospheres, Other: Wear impervious gioves, boots,

auntleis, etc., to prevent skin contact with aitric acid. Choose protective equipment carefully (see sect. 5, Conditions 1o Avoid).

entilation: lnstall and operate both general and Jocal exhaust-ventilation sysiems pow:rt{l enongh o mainiin airborne eoncentrations
of nitric acid below the OSHA PEL standard cited in section 2. Construct exhanst ducts and systems with material such as fiberglass,
which resists attack by nitrie acid.  Safety Statlons: Make emgency eyewash stations, washing facilities, and safety/quickdrench
showers available in work areas. Contaminsted Equipment: Contact ienses pose a special hazard; soft Jenses may absorb irritasts and
all lenses concenmate them. Do nor wear contact leases 1o any work ares. Remove contaminated clothing and launder it before wearing it
again; clean nitic acid from shoes and equipment. Comments: Practice %ood peraonal hygicoe; always wash thoroughly afier nsing this
materizl. Keep it off of your clothing and equipment. Avaid transferring it your hands to your mouth while eati inking, or
smoking. Do nor eat, drink, or smoke in auny work area. Provide preplacement and annual medical cxams with cmphasis oo skin irritation
to workers who are reguiarly exposed o nitric acid. Warkers must receive training befare handling this material in the workpiace; even
experienced workers should und refresher training periodically,

SSECTION -9+ SPECIAL PRECAUTIONS AND“COMMENTS.

Storage/Segregution: Store mitric acid in a cool, dry, weil-ventilated away from incommpatible chemicals (see sect 5). Consider
outside, isolated, or detached storage, Protect containers from direct sunlight

Special Handling/Storage: Build all storage facilities of ponflammable materials that are resistant 1o chemical attack by nitric acid.
Protect conlainers from physical damage. Preplan for routine use and CMETZERCY response.

Engineering Controls: Proper ventilation is essential in bulk storage areay, consider installing an sutomatic monitoring system to detect
hazardous levels of nitrogen oxides that can develop from this material.

Comments: Separate nitric acid from hydrazine, diethylenetriamine, flucrides, xnd all other corrosives except sulfuric acid and sulfur
trioxide when shipping or ransferring it.

Transportation Data (49 CFR 172.101.2)

DOT Shipping Name: (1) Nitric Acid, Fuming or (IT) Nitric Acid, Over 40% or (ITT) Nitric Acid, 40% or Less

DOT Labei: (1) Oxidizer and Poison or (11} Oxidizer x0d Corrotive or (III) Comrosive

DOT Hazard Class: (1) and () Oxidizer or (1) Corrosive Materiai

DOT ID Nos. (I) UN2032; {1I) UN203); (1[I} NA176D

IMO Class: & (All Types of Nitric Acid)

IMQ Label: (1) Corrosive, Oxidizer, Poison: or (I) and (11} Corrosive

References: 1,2, 26, 38, B4-94, 100, 112, 113, 114.
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" Material Safety Data Sheets Collection:
Genium Publishing Corporation erial Safety Data Sheets Collection

Plaza Sheet No. 47
@ M %?'mn;mm UsA Nitrogen Dioxide
(813) 377.88%4 Issued: 12/78 Revision: B, 9/92

Section 1. Material Identification

Nitrogen Dioxide (NO,) Description: Occurs from combustion of fossil fuels, fermentation of animal feed in silos, as & R
by-product of chemical manufacture (explosives, dyes, lacquers), and whenever nitric acid acts on metals or contacts i 4
organic material. Derived commercially by oxidstion of nitric acid. Available as a pressurized liquid which contains an S
equilibrium of nitrogen dioxide (NO,) and nitrogep tetroxide (N,0,). Used as an intermediate in sulfuric and nitric acid K 2
production, nitration of organic compounds and explosives, in bleaching flour, in the manufaciure of oxidized cellulose

. -~ bserp
compounds (hemostatic cotton), as 2 component of fuel for jet propulsion (proposed use), and as a polymerization sbsorpuon
inhibitor.
Other Designations: CAS No. 10102-44-0, nitrito. Since NO, and N,0, are always found together at normal environ-
mental temperatures, dinitrogen tetroxide, nitrogen peroxide, and nitrogen tetroxide are used as synonyms for NO,.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide'™ for a suppliers list. PPE}
Cautions: Nitrogen dioxide is a strong oxidizer which causes comosive nitric acid formation on contact with mucous membranes and 1 Eheoni
moist skin and can produce severe puimonary edema (fluid in lungs} leading to death. $Sec. 8
Section 2. Ingredients and Occupational Exposure Limits
Nitrogen dioxide, ca 99.5%
1991 OSHA PEL 1992-93 ACGIH TLVs 1985.86 Toxicity Data®
15-min STEL: { ppm (1.8 mg/m*)  TWA: 3 ppm (5.6 mg/m®) Humap, iohalation, TC,: 90 ppm/40 min caused cough, difficulty
' STEL: 5 ppm (9.4 mg/m®) breathing, and other changes.
1990 IDLH Level 1990 DFG (G ) MAK Human, inhalation, LC,_,; 200 ppm/1 min; 1o toxic effect noted
30 ppm . s Rat, inhalation. TC,,; 85 pg/m*/24 hr (1 to 22 days of pregnancy)
TWA: 5 ppm (9 mg/m®) Lo = .
1990 NIOSH REL ) il produced fetotoxicity including fetal death.
STEL: | 1.8 mg/m*%) Category 1: local irritants Ral, inhalation: 27 pprv3 continuous hours caused gene mutation
+ 1 ppm (1.8 mg/m Peak Exposure Limit: 10 ppm., 5 : o 2
. . in mammalian cells.
min momentary value, 8 per shift

* Sec NIOSH. RTECS [QWORNNN0N (QWOS(S000, liguid}), for additional mutation, reproductive, and toxicity data,
Section 3. Physical Data

Boiling Point: §9.8 °F (21 °C) Odor Threshold: 0.058 to 0.4 ppm
Melting Point: 15.3 °F (-9.3 *°C) Molecular Weight: 46.01
Vapor Pressure: 400 mm Hg at 176 °F (80°C), 720 mm Hg at Density: 1.49 at 32 °F (0 °C)
68 °F (20°C) Water Solubility: Decomposes 1o form nitric acid and nitric oxide.
Saturated Vapor Density (Air = 1.2 kg/m*; 0.075 Ib/ft*): 1.866 kg/m*,  Other Solubilities: Soluble in sulfuric and nitric acids, alkalies,
0.116 1b/fe’ chicroform, and carbon disulfide
Refraction Index; 1.40 at 68 °F (20 °C) Ionization Potential; 9.75 eV

Appearance and Odor: Colorless or biuish-white solid. yellow liguid, or brownish-red pgas with an irritating, acrid odor.

'Section 4. Fire and Explosion Data
Flash Point: Nonflammable JAvtoignition Temperature: Nonflammable | LEL: None reported | UEL: Nope reponed

Extinguishing Media: Niuogen dioxide is nonflammable but enhances combustion of organic matter and other combustible materials (carbon,
sulfur, phosphorus). Use extinguishing media appropriate to surrounding fire.

Unusual Fire or Explosion Hazards: Cylinder may explode in heat of fire. Mixture with fuels may explode,

Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’ protective clothing is not effective for
fires involving nitrogen dioxide. Apply cooling water to sides of comainer untit well after fire is out. Stay away from ends of tanks. For massive fire
in cargo area, use monitor nozzles or unmanned hose holders: if this is impossible. withdraw from area and let fire burn. Do not release runoff from
fire control methods 10 sewers or walerways,

Section 5. Reactivity Data

Stability/Polymerization: Nitrogen dioxide is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur,

Chemical Incompatibilities: NO, is corrosive to wet steel. reacts with alkalies to form nitrates and nitrites. and decomposes in water to form nitric
acid and sitric oxide. It is incompatible with metals. ammonia, acetic anhydride, alkenes, acetonitrile + indium, barium oxide, carbon dichloride,
carbon disulfide. chloroform. dimethyl sulfoxide. iron oxide, formaldehyde, fluorine, cyclohexane, nitrobenzene, sulfuryl chloride, trichloroethane,
and ozone.

Conditions to Aveid: Avoid contact with organic materials and other incompatibles.

Hazardous Products of Decomposition: Thermal oxidative decomposition of nitrogen dioxide can produce other nitrogen oxide (NO,) gases.

Section 6. Health Hazard Data

Carcinogenicity: The IARC."" NTP,7% 3nd SHA™ do not list nitrogen dioxide as a carcinogen.
Summary of Risks: Nitrogen dioxide is a strong oxidizer which causes severe burns of the eyes, skin (if moist), and mucous membranes of the
respiratory tract as it forms nitric acid ip contact with water/moisture. Death dus 10 Pulmonary edema (fluid in lungs) is common after severe expos-
ures. Nitrogen dioxides” toxicity is mainly due to the peroxidation of lipids causing severe cell membrane damage. This results in decreased resis-
unce to pulmonary infection by adversely affecting the mucociliary system. macrophages, and antibodies. Chronic pulmonary fibrasis may occur
after repeated exposures to low concentrations. Animal studies have shown lesions representative of emphysema in humans.

Continue on next page
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No. 4/  Nirogen Lhioxide Y792

"Section 6. Health Hazard_'f)ata, continued

Medical Conditions Aggravated by Long-Term Exposure: Chronic respiratory diseases. Tavget Organs: Eyes, skin, respiratory and cardio-
vascular systems. Primary Entry Routes: Inhalation, eye and skin contact. Acute Effects: Brief eXposures 1o 250 ppm can cause cough. frothy
sputum, and increased difficulty breathing; within 1 to 2 hr victim may develop pulmonary edema, cyanosis (bluish skin and lip color due to lack
of oxygenated blood). Joud wheezing, rapid heant beat with increased respiration rate. Sometimes only cough, difficulty breathing will occur with
symptoms subsiding over 2 1o 3 weeks, but may be followed by a second stage of increasingly severe symtoms characterized by fever, chills,
increasingly difficult respiration, cyanosis. and recurring pulmonary edema. Death may occur in initial or secondary siage. A mild initial stage
does oot indicate a mild or absence of second stage: indeed. 2 mild first stage may be followed by a severe secondary stage resulting in death. If
the second stage is survived, recovery usually occurs within 2 10 3 weeks. However, some do not fully recover and suffer varying degrees of
impaired lung function. Contact with the eyes may cause corneal irritation and conjunciivitis. Contact with moist skin is irritating and may cause
burns (formation of nitric acid). Sudden bursts of the compressed liquid can produce frostbite. Chroric Effects: Chronic pulmonary fibrosis
leading 1o obstruction of the bronchioles (bronchinlitis obliterans) may be severe. Yeliow-brown staining of the skin & teeth may occur from
repeated exposure but is generally due 1o the formation of itric acid.

FIRST AID Rescuers entering areas of potentially dangeraus NO,
Eyes: Do nos allow victim to rub or keep eyes tightly shut. Genly ii
water uoti] ransported 10 an emergency medical facility. Consult a

levels need 10 wear a SCBA (Sec. 8) to prevent becoming a secondary victim,
ft eyelids and flush immediately and contiouously with flooding amounts of
physician immediately. Skin: If frostbite occurs, rewarm at 42 *C (107 *F)

until skin color and temperature are completely normal.

Inhalation: Remove exposed person to fresh air and support breathing as peeded.

Ingestion: Unlikely! NO, is a gas above 69.8 °F but if it occurs have that conscious and alert person drink water to dilute. Do not induce
vomiting. Note to Physicians: Effects may be delayed for 48 10 72 hours, keep under observation. Pulmonary function tests may reveal
obstructive and restrictive defects. In its early stages, bronchiolitis obliterans is reversible with corticosteroids for up to 12 months.

Section 7. Spill, Leak, and Disposal Procedures

SpilLeak: Immediaiely notify safety personnel, isolate and veatilate area, deny entry, and stay upwind. Keep combustibles away from leak, NO,

is a strong oxidizer and can create a fire. Use water spray 1o disperse vapors and personnel. Be aware that runoff will contain nitric acid and must

be contained. Cleanup personnel shouid protect against inhalation and skin contact. If cold liquid is spilled, allow to vaporize. If cylinder cannot be

repaired in place. remove 10 3 safe, outside location and fix or allow gas to empty. Foliow applicable OSHA regulations (29 CFR 1910.120).

Ecotoxicity Values: Mosquite fish. TLm =72 ppm/96 hr (fresh water): cockle, LC,; =330 10 1000 ppm/48 hr (salt water).

Dispaesal: Contact your supplier or a licensed contractor for detailed recommendations, Follow applicable Federal. state, and local regulations.

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. PO78

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4); Final Reportable Quantity (RQ), 10 Ib (4.54 kg) [* per RCRA, Sec. 3001 & CWA,
Sec. 311 (b}4)} .

Listed as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 100 Ib

SARA Toxic Chemical (40 CFR 372.65): Not listed

(SHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1-A)

Listed as a Process Safety Hazardous Chemical (29 CFR 1910.119), TQ: 250 Ib

Section 8. Special Protection Data .

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your dwn policy. Respirater: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-upproved respirator. For < 25 ppm, use any
supplied-air respirator (SAR) operated in a continuous-flow mode. For < 50 ppiL use any SAR or SCBA with a full facepiece. Never wear a
respirator with charceal filiers as NO, supports combustion of charcoal! For emergency or nonroutine operations (cleaning spills, reactor vessels,
or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect warkers in oxygen-deficient atmospheres. If respirators are
used. OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons,
or gauntlets to prevent skin contact. Polyvinylidine chloride/potyethylene have breakthrough times (BT) of > 4 hr and are recommended as
suitable materials for PPE. Polyviny! chloride and fluorocarbon rubber have BT's of < 1 hr and are not recommended. Ventilation: Provide
general and local exhaust ventilation systems 10 maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is
preferred because it prevents contaminant dispersion into the work area by controlling it at its source. (0%

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Separate contaminated work clothes from street clothes, Launder contaminated work clothing before wearing.
Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice
good personal hygiene after using this material, especially before eating, drinking. smoking, using the 1oilet, or applying cosmetics, :

Section 9. Special Precautions and Comments )

Storage Requirements: Prevent physical damage 1o containers, Store in 8 cool, dry,
reducing, maleriais and other incompatibles (Sec. 5). NO, can be stored in steel conl

well-ventilated area away from organic, combustible, and
tainers when moisture content is < 0.1%. Outside or detached

storage is preferred. Engineering Controls: To reduce potential health hazards,
airborne contaminants and to maintain concentrations at the Jowest practical le
Administrative Controls: Prohibit entrance of silos for 6 weeks afier filling (

use sufficient dilution or local exhaust ventilation to control
vel. Only stainless steel fittings should be used for equipment.
fermentation yields high levels of NO,). Cansider preplacement or

periodic medical exams of exposed workers with emphasis on the respiratory tract, skin, and teeth.

Transportation Data (49 CFR 172.101)
Packaging Authorizations Vessel Stowage Requirements
a) Exceptions: — a} Vessel Stowage: D
b) Non-bulk Packaging: 173.336 b) Other: 40, 43

DOT Shipping Name: Dinitrogen tetroxide, liquefied
DOT Hazard Class; 2.3

1D No.: UN 1067

DOT Label: Poison Gas. QOxidizer

. c} Bulk Packaging: 173.314 Quantity Limitations
DOT Packm_g Group: -- a) Passenger, Aircralt, or Rallcar: Forbidden
Special Provisions (172,102): 1, B7. B12, B14, B45. b} Carge Aircraft Only: Forbidden

B46. B61, B66, B67. B77

MSDS Collection References: 26,73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 140, 148, 149, 153, 159, 163, 164, 167. 171, 174, 180
Prepared by: M Gannon, BA; Industrial Hygiene Review: DI Wilson, CIH; Medical Review: AC Darlington, MPH, MD

Copyright © 1992 by Genium Publixhing C Any il wse or reproduction without the publisher's permission ix prohibited. k Ig wi to) the auiwbility of indi herein for the putchaser's purpuses
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Material Safety Data Sheet No. 205

From Genium's Reference Collection
o e e . (@ POTASSIUM NITRATE

1145 Catalyn Street
. NY 12303-1836 USA

g aBew rsumma cow. | Issued: January 1987
CTION 1. MATERIAL IDE CATION i semsimniin  Sosnin o T &

MATERIAL NAME: POTASSIUM NITRATE
DESCRIPTION/USES: Used in pyrotchmics; explosives; matches; as ¢ specialty 020 000
fertilizer; reagent; 10 modify buming properties of iobazco; in glass munnfactre: % @
empering stecl; curing foods; as & exidizer in soiid rocket propelisots. HMIS Noafire Fire
OTHER DESIGNATIONS: Nitric Acid, Potassium Salt; Niter; Saltpeter; H 1
KNOn; CAS #7757-79-1 . F 0 R I
MANUFACTURER/SUPPLIER: Available from several suppliers, inciuding: R 1 I -
Aldrick Chemical Co., Inc., PO Box 355, Milwsakee, W1 53201; Telephooe: PPES s 2
{414) 273-3850 SwSect8 K 0
SECTION 2. INGREDIENTS AND HAZARDS - % - HAZARD DATA
Potasiuip Nitrate, CAS #7757-79-1 >99% ACGIH TLYV:

None Established

QOSHA PEL:

Nooe Estabiished

Oral, Rat,

LDgq: 3750 mg/kg

Oral, Rabbit,

LDsg: 1901 mg/kg

WA Lo IR IR e e g e st
Melting Point .. 633°F (334°C) Solubility in Water, a1 0°C ... 133 /100 cc
Boiling Point .. 400°C (Decomposes) 2 100°C . 247 /100 cc .
Specific Gravity @ 16°C . 211 PH of 5% Solution, at 25°C ... 4.5-7.0
Vapor Pressure @ 20°C _. Negligible Molecular Weight ... 101.1
% Volatiles ... 0 ‘
Evzporation Rate ... Not Found
Appesnance and odor: White crysuliine powder or granuies. No odor,
[ SECTION 4. FIRE AND EXPLOSION DATA . TLOWER UPPER |
Flash Point and Method Autoignition Temperature Flammability Limits in Air .. .
Not Found Not Found _ Not Found

SECTION S. REACTIVITY DATA

Putngiumnimismtmbuﬁhle.Mem.hhamgo:idi:umdmiujﬁmndhuﬁymmhusﬁmdﬂmble
with waier, Keep fire-exposed containers cool with water

Wwﬁuhmmmm
m. contaners memﬂﬁtﬁrmﬂdxﬂm ) fuse scation of hen

: uu?umu material melt; application of water when large
usnlities are mv Can resuit m extensive of molten materisl e o P
MWFTW gmmhwolvadinnfmsimﬁon.ﬁnﬁghmdmldmuﬂ-
CODLAID Tppanniy wear full protective gear.

Potassium nitrate is stabie at room kmperamre. It does pot polymerize.

Violent reactions {including fire and explosion) may occuer o its coptact with OIganic materials, combustible materials, and
reducing agents. Specific incompatibles under various conditions inciude aluminum, Ltmjum, Antimony, germanium, zinc,
Zirconium (and other metals), calcium disilicide, clromium nitride, metal sulfides, boron, carbon, sulfur, phosphorus,
phosphides, sodivm phosphinsie, sodium thiosulfate, cimic acid, tin chloride, sodium aceuate, and thorium carbide,

Potassium nitrate decomposes at approximately 752°F (400°C) with the evolution of oxygen and oxides of nitrogen (toxic). . .

© 1996 Gentney Pubisiumg
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No. 205 187 POTASSIUM NITRATE

SECTION 6. HEALTH HAZARD INFORMATION

Pomsinmnimhasnotbmid:nﬁﬁednlknnwnnrmpeuadwcimgenbymm.mc,wmﬂ&
‘This matcrial cap eoter the body if it is inhaled or swallowed.

with molecular oxygen), and kidney injury (nephritis). Ingestion can cause severe gastrointestinal distress with abdeminal
pain, nausea, vomiting, and diarrhea. Eye contact may cause iritation. :

EIRST A1D: EYE CONTACT: Husheyu.hﬂudingmdu&emﬂdaﬁﬁngmﬂeﬂuwdnmﬁngm.ﬁﬂwuhelp.‘
SKIN CONTACT: Wash_arfcneduuwimmiﬁnapmdm.ﬂhﬁuﬁonpmku.mvmrunhummudgczmdicﬂ
help.* INHALATION: Remove victim from exposure. Get medical help if imitation or discomfort persises.* INGESTION:
Givevic:jmnhrgeqummyof“u'bdlinhhdmvomiﬁngnd;ummnﬂiulhlp.'l(eephhnmmnmt.
NOTE: Never give anything by mouth or induce vomiting if the victim is unconscious.
'GEI‘MEDICALASSISI‘ANCE-inplmncommuity.prmdiacumedicﬂhclpfwﬁuﬂmmunmmm
support after first 2id,

_SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

Ventilate the potassium nitrate spill area. Preven: contact of spilled material with combustible and incompatible materials.
Cleanup personnel should wear personal protective equipment as DECCSSATY O prevent skin/eye contact and dust inhalation.
Carefully scoop spilled marerial into & suitable container for reclamation or disposal. Avoid generating dust during clesnup.
Absorb smali solution spills en ibert (noncombustible) material such as dry sand or earth,

Disposal: Potssium nitvate requires disposal as a hazardous wasie. Reclaim materis] when possible. Contact your supplicr or a
licensed chemical waste disposal cootractor for eatment and disposal instructions. Follow all applicable Federal, state, and
local reguiations.

Reportable Spill Quantity: Not listed in 40 CFR 117.3, "Reportable Quantities of Hazardous Substances.”
EPA Hazardous Waste Number: D00 (Ignitable, 40 CFR 261.21)

SECTION 8. SPECIAL PROTECTION INFORMATION

UseloctlmmvmnmmmlmmmwunimnMdmmnmmmmgm

Use an appropriate NIOSH-approved respirator for protection against potassivm gitrate dust/mist where airborne levels e
excessive. Respirator usage must be in accordance with OSHA requirements (29 CFR 1910.134),

Wear pmwcu& clothing (aprons, coveralis, etc.) where the possibility of siin or clothing contamination exist. Wear rubber
gloves and safety goggles wheo handling this material,

Eyewash suﬁommdwnhingflﬁﬁﬁuﬂnuldhnadﬂymihhmwmundﬁngﬂmm

Contxtxensupose:ww;mﬁhmmyabmtﬁmmm.hmmmﬂmhﬁcmmymw
coptact jenses and cause corneal damage.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store potassium aitrate in closed containers in a cool, dry location on a poncombustible surface. Store it away from
Nammable and combustible materials, reducing agents, and other incompatible materials (sce seet 5). Proteet copuiners from
physical damage.

Practice good housekeeping. Clean up spills prompily. Use procedures and technigues that minimise dust geseration. Practice
good personal hygiene. Wash thoroughly after handling this material and before eating, drinking, and smoking. Do not eat,
ddnhorsmnkeinﬂuwoxtmkemvcconuminmclolhingpmmpﬂy.l.aunduithefmwmngiugain.mmnke
mismmﬁﬂomofyourwmkmormyourhomunyouchﬂﬁn;orequime

DOT Hazard Classification: Oxidizer (49 CFR 172.101) DOT ID No. UN1486  DOT Label: Oxjdizer

Data Sourcers) Code: 4.5 6.9 25 45 58 77, B2 CV
= ility of & E ; Approvals (e
T e e 7
r&aﬂmm.m::pm;ﬁmm“noﬂpm:fm:ﬁ?i Indust. HygundSafety %D ‘/ JF
L5 the accuracy or Rriatality of such wiormanon for applicatsog to purchasers " - iy .
Fptzaded purposes of for EonsaquencCEs of KB LIS s| Medical Review WLH i %;
— . | v i L 2N -
ALy mg:?mummm“nu Publsiur's permhct § probiued. Copyﬂghl © January 1, 1987




Material Safety Data Sheet

Genium Publishing Corporation
1145 Catalyn Sgeet
Schenectady, NY 12303-1836 USA

(518) 377-8855 CIDRUM PUBLISHING CONP.

SECTION 1. MATERIAL IDENTIFICATION
MATERIAL NAME: TOLUENE

OTHER DESIGNATIONS: Methyl Benzene, Methyl Benzol, Pheylmethane, Toluol,
C7Hg, CAS #0108-88-3

MANUFACTURER/SUPPLIER: Available from many suppliers, including:
Allied Corp., PO Box 2064R, Momisiown, NJ  07960; Telephone: (201) 4554400
Ashland Chemical Co., Industrial Chemicals & Sclvents Div., PO Box 2219,
Columbus, OH; Telephone: (614) B39-3344

SECTION 2. INGREDIENTS AND HAZARDS ... . % - —HAZARD DATA
Tol ca100  |3-hy TLV: 100 ppm, or
olucoe CH3 175 wﬂ.}c (Skin)**
' Man, Inhalation, TCLo: '
100 ppmy Psychotropic®** -

*  Current {1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Onal, LDy 5000 mg/kg
accepuable ceiling concentration of 300 ppm and an acceptable Rat, Inhzlation, LCLo:
maximum peak of 500 ppov'i 0 minutes. 4000 ppm/4 hrs.

*+ Skin designation indicates that toluene can be absorbed through intact Rabbit, Skin, EDgyy 14 gm/kg
skin and contribute o overali exposure.

ses Affects the mind. Human, Err-: 300 ppm

SECT!ON 3- PHYSICAL DATA Lo e P T - : RE: 5 & R

Bolng Pont .. 31 F (111°C) E.v:ponmn Ree (Bw - 1) 2.54
Vapor Pressure @ 20°C, mm Hg .. 22 Specific Gravity (HyO = 1) — 0.366
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point ... -139°F (-95°C)
Vapor Deasity (Aif = 1) ... 314 Percent Volatiie by Volume .. ca 100

Molecular Weight ... 92.15

: Clear, colorless liquid with a characteristic aromatic odor. The odor is detectable to most individuals in
the range of 10 10 15 ppm. Because olfactory fatigue occurs rapidly upoo exposure to tolucne, odor is not a good waming

property.

SECTION 4. FIRE AND EXPLOSION DATA - s P LOWERY UPPER
Flash Point and Method Autoignition Temp, Flammability Limits In Air
40°F {4'C) CC 896°F {(480°C) % by Volunr. 127 71

EXTINGUISHING MEDIA: Cubondmnde.drychmcd.dcoholfm Do not use a solid stream of water because the stream
will scaner and spread the fire. Use water spray 10 cool tanks/containers that are exposed to fire and to disperse vapors.
INUSUAL FIREEXPLOSION HAZARDS: This OSHA class IB flammable liquid is a dmpetoas fire hazard. It is a moderste fire
hazard when exposed 10 oxidizers, heat, sparks, or open flame. Vapors are heavier than air and may travel 2 considerable
distance (0 an ignition source and flash back.

SPECIAL FIRE-FIGHTING PROCEDURES: Fire fighters should wear seif-contained breathing spparstus with full facepicce
operatzd in # positive-pressure mode when fighting fires involving toluene.

W}L{ﬂfﬁ Toluene is stable in closed containers umwmmwm
handling conditions. It does not undergo hazardous polymerization. This material is incompatible with steng oxidizing
agents, dinigogen legaoxide, silver perchiorate, ietranibomethane, and uranium hexafluoride. Contact with these materials
may cause fire or explosion. Nitric acid and Wluene, especially in the presence of sulfuric acid, will produce nitrated
compounds that are dangerously explosive.

CONDITIONS TO AVOID: Avoid exposure to sparks, open flame, hot surfaces, snd all sources of heat and ignition. Toluene
will arack some forms of plastics, rubber, and coatings. Thermai decomposition or burning produces carbon dioxide and/or
carbon monoxide.

s & 1VA8 Giensumn Putihatnng oam, N
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No. 317 4/86 TOLUENE

SECTION 6. HEALTH HAZARD INFORMATION {TLV

Olutne 15 DOL CODSINLTEN & Cartinogen DY 1he . or UShA. ! V1por3 of wiucoe may cause
frritation of the eyes, pose, upper respiratory Tact, and skin. Exmnnzmppmlwlhanmumiufm
mmmmhamnm(mg)mdmumammummuﬁnmu
m»aﬁ@uuw}.hwmu@wmaﬂummhmmm&:udmmm
euphoriz, and, in severe cases, may cause unconsciousness and death. The Biquid is iritating @0 the eyes and skin.  Contact
with the eyes may cause tansient corneal damage, conjunctival irvitation, and burns if ot promptly removed.

wd/or projonged contact with the skin may cause drying and cracking. It may be absarbed through the skin in toxic
amoents. Ingestion causes gritation of the gastmintestinal tract and may csuse effects resembling those from inhalation of
the vapor. Chronic overexpasure o wivene may cause reversible kidney and liver injury, FIRST AID: EXYE CONTACT:
Immediately flush eyes, including under eyelids, with running water for at least 15 minutes. Get medica! attegtion if frritation
persisis.* SKIN CONTACT: Immediately flush siin (for st least 15 minutes) while removing contaminated shoes and
clothing. Wash exposed area with soxp and water. Get medical attestion if irritation persistz or if a loge myea bas been
exposed.® INHALATION: Remove victim fo fresh air. Restore sod/or support breathing as required. Keep victim warm and
quiet. Get medical belp.* INGESTION: Give victim I 1 2 glasses of water or mifk. Contact a poison coutrad center. Do not
indnncvomiungunlmdhmmhm.Tmmbnmfm.Mﬁu‘mmwmm:m
who i unconscious or coovulsing.  * GET MEDICAL ASSISTANCE = jo plant, paramedic, community. Get medical belp
for further treatment, observation, and support after first xid, if indicated.

SPILI/LEAK: Notify safety personnel of large spills or leaks. Remove all sowrces of heat &nd ignition. Provide maximum
explosion-proof ventilation. Limit sccess 10 spill ares o necessary persomnel only. Remove leaking cootainers o safe
place if feasible. Cleanup personnel need protection against costact with liquid and inhalation of vapor (see sect. B).

WASTE DISPOSAL: Absorb small spills with paper towel or vermiculite. Contain large spills and collect if feasible, or
absorb with vermdiculite or sand. Place waste solvent or absorbeut into ciosed containers for disposal using possparking

wols. Liquid can be flushed with waler 1o an open holding area for handling. Do not flush o sewer, watershed, or waterway,
COMMENTS: leinsuiubiemnﬁwfordispaﬂhylﬁaenwdmmuwbm'mmlpmm.m
reciaiming by distillation. Cottaminated absorbent can be buried in a sanitery landfill. Follow all Federal, state, und local
regulations. TLm 96: 100-10 ppm.  Toluese is designated as & hazardous waste by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The reporable quantity (RQ) iz 1000 Ibs/d54 kg (40 CFR 117).

Provide general and local exhaust veatilation to meet TLV requirements. Veatilation fans and other electrical service must be
ponsparking aod have am expiosicn-proof design. Exhsust hoods should have a face velocity of at least 100 Ifm (linesr feet
per minutz) and be designed o capture heavy vapar. For emergency or nomoutine exposres where the TLV may be exceeded,
ust a0 organic chemical cartridge respinator if concentration is less than 200 ppo aod an approved cxister gas matk o self-
contzined breathing apparatus with full facepiece if concentration is greater thac 200 ppm.

Safety glasses or splash goggles thould be worn in all work areas. Neoprene glovet, apron, face shisld, boots, and other
approprisie prowective clothing and equipment should be svailable and worn as pecessary to prevent skin and eye contact.
Remove contaminsted ciothing immedistely and do pot wear it until it has been properly bndered.

Eyewash surions and safety showers should be readily available in use and handling areas,

Contuct lenses pose o special hazard; soft lenses may absord irvitants and all lenses concenmaze them,

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS ...~ N
STORAGE SEGREGATION: Sminamkd:y.w:ﬂ-mﬁhuculwqhomoﬂm;mmm:r flame,
Smngemmm%muhmﬂhmmﬂmbhmumvummmmfmhmmmnm
Protect containers from physical damage. Uaeunlyﬁ&ndequmwnﬁhﬁonﬂoidmmvﬁtheya.s&.w:hﬂﬁn;.ﬂo
mtm-km'ugmUummmmmmmamummmmmhw
amouets.  SPECIAL HANDIING/STORAGE: Gmndmdbondn:uleonuinmmdaquipmtopmmmﬁcspuhm
maidng tansfers. Do oot smoke in use or storage areas. Use nonsparking tools, : Preplacement
mmmunmmmmeﬁmwmmmnmmmmunm
kamexpomdlnmmnﬁonsgmﬂunﬂutﬁnnkvel(ﬁppm)dmﬂheennheduhnmnyet.l.luof
sleohol exn aggravaie the toxic effects of toluepe,

COMMENTS: Emptied containers ceotain product residues. Handie sccordingly!
Toluene is desiguated as & hazardous substance by the EPA (40 CFR 116). DOT Classification: Flammabie Bquid, UN1294,
Data Sourcefs) Code: 1-9. 12, 16, 20, 21, 24, 26, 34, 81. 82 CR

Sudperres suitsbulity of mformenon here for purchmars purpoae Approv ﬂoﬂua. .
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Genium Publishing COI‘p. Material Safety Data Sheet Collection

One Genium P
@ Schem:;;f ';:"Ymumgo Toxaphene MSDS No. 977
(518) 377-8854 Date of Preparation: 10/95
" Section 1~ Chemical Product and Company Tdentification @

Product/Chemical Name: Toxaphene

Chemical Formula: CoH4Clg

CAS Number: 8001-35-2

Synonyms: Alliex, camphechlor, chlorinated camphene, chlorocamphene, Cristoxo-90, Estonox, Geniphene, Melipax,
octachlorocamphene, Phenatox, polychlorocamphene, Strobane-T

Derivation: Produced by chlorination of camphene to 67-69% chlorine.

General Use: Although formerly widely used as an agricultural insecticide, today it has only conditional/restricted uses for
existing stock, such as for catile dips, pineapples in Peurto Rico, bananas in the Virgin Islands, and emergency use on comn,
cotton, and small grains and the US. Available as a dust containing 20% toxaphene, emulsifiable formulas containing up to 8
Ib/gallon, oil solutions (90% toxaphene) and weitable powders containing 40% toxaphene.

Vendors: Consult the latest Chemical Week Buyers' Guide. (73)

Section 2 - Compositi ormation on Ingredients
Toxaphene, ca 100 %wt
OSHA PELs NIOSH REL DFG (Germany) MAK _
8-hr TWA: 0.5 mg/m3 (skin) Ca; lowest feasible concentration TWA: 0.5 mg/m3 ;
Vacated 1989 Final Rule Limit LOQ: 0.01 mg/m?3 (skin) Category III: Substances with sysiemic 3
. 3 (el
STEL: | mg/m? (skin) IDLH Level Oeffcct.sfeff o ahe
ACGIH TLVs 200 mg/m* HalE life: > shiflength (strongly cumulative)
8-hr TWA: 0.5 mg/m? (skin) ali-lile: > s &th (strongly cumu
STEL: 1 mg/m?3 (skin) Peak Exposure Limit:
5 mg/m3, 30 min average value, 1/shift .
Section3- HazardsIdentificaion
%‘— e —— .
TrYr kv % Emergency Overview erix?ror “l;':::"
Toxaphene exists as an amber, waxy solid with a picasant pine odor. It is irritating to the skin and is toxic 10 Scal
the central nervous system, many times resulting in convulsions. It is a possible human carcinogen. R le
Toxaphene may be found in water as well as oil solutions. Oil solutions can present an increased health I 3

hazard and may also be flammabie,

S 2%
Potential Health Effects *sﬁn :
Primary Entry Routes: Inhalation, skin contact/absorption. absorption
Target Organs: Skin, central nervous system (CNS). HMIS
Acute Effects ' H 3+
Inhalation: Symptoms include nausea and vomiting, salivation, muscle spasms foliowed by convulsions, and F 0
possibly death due (o respiratory failure. Allergic bronchopneumonia was observed in two workers after using R 0

toxaphene, byt this does not appear to be a common effect.
Skin: Irritation and allergic dermatitis may occur. Skin absorption can occur, especially when toxaphene is in a *Chronic
solution form. Two cases of aplastic anemia have been seen after skin absorption, however, the toxaphene was in | affects
a lindane mixture and it is not known which (or if both) chemical was responsible. PPE*
Ingestion: The estimated oral lethal dose is 2 to 7 grams; 10 mg/kg causes non-fatal convulsions in some TSec. 8
individuals and no symptoms in others.
Carcinogenicity: The following agencies classify the carcinogenicity of toxaphene; IARC (group 2B, possibly carcinogenic to
humans with limited human evidence in the absence of sufficient animal evidence), NIOSH-X (carcinogen defined with no
further categorization), NTP (group 2, reasonably anticipated to be a carcinogen with limited human evidence or sufficient
animal evidence), and EPA (group 2, probable human carcinogen with limited human epidemiofogical evidence and sufficient
animal evidence). OSHA does not list toxaphene as a carcinogen. ,

Medical Conditions Aggravated by Long-Term Exposure: Skin and central nervous system disorders including epilepsy.

Chronic Effects: Animal studies have demonstrated the inducement of liver cancer by chronic exposure 10 toxaphene. It is no
known whether or not the same effect will oceur in humans. Chromosomal aberrations (mutations) have been seen in humans
{lymph cell cultures) exposed o toxaphene.

Cupyright © 1995 by Gemum Publistung Co . Any L | use or repricd without the publixher's i is pohibited. Judg
PPl ure mecessanidy the purchaser's responsibility. Ahbuugh rewsonable care hus been tken i the prepurutson of sech infirmution, Geniom Publixhing Comuration eatenus iy wimantics., makes no
L i wndl e bihiay us wer the ty of suitwhibity of such inf ion fur appl tur the purchaser's hed




MSDS No. 977 Toxaphene 10/95

_Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as nesded.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continucusly
with flooding amounts of water for at least 15 minutes. Consult a physician or ophthalmologist if pain or irritation persist.

Skin Contact: Quickly remove contaminated clothing. Rinse with fiooding amounts of waier followed by & thorough soap and
water wash. For reddened or blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink | 10 2 glasses of water, then induce vomiting.
Note. Do not induce vomiting if toxaphene is found in an oil solution.

After first aid, get appropriate in-plant, paramedic, or community medical support,

Note to Physicians: Treatment is symptomatic and supportive.

Section 5 -
Flash Point: Although toxaphene is a noncombustible solid, it is commercially available in formulations Genium
(solutions, emulsifiables) that are combustible. Flash points have been given for the following solutions:
60% (275 “F/135 °C), CC; 90% (239 “F/115 *C), TCC; and Strobane-T90 (95 “F/35 *C), TCC. The most ®
commenly used solvent appears to be xylene. 0 o
Autoignition Temperature: Varies according to formulation. Q

LEL: Varies according to formulation.

UEL: Varies according to formulation.

Extinguishing Media: Use agents suitable for the sofvers in the toxaphene formulation.

Unusual Fire or Explosion Hazards: Hazards may vary according to specific formulation. Consult the MSDS on the particuiar
solvent involved.

Hazardous Combustion Products: Carbon oxide(s), chlorine, and hydrogen chloride gas.

Fire-Fighting Instructions: Do not release runoff from fire control metiods to sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode.

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all igniton
sources. Cleanup personnel should protect against inhalation and skin conract. .

Small Spills: Careiully scoop up or vacuum {with appropriate filter) and place in svitable Containers. If toxaphene is in solution,
take up with earth, sand. vermiculite, or other absorbent, noncombustible material.

Large Spills
Containment: Flush with water to containment area for later disposal. Do not release into sewers or waterways.

Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Handling Precautions: Use only with adeqaute ventilation and appropriate PPE.
Storage Requirements: Store in a cool, dry, well-ventilzted area away from heat, ignition sources, and incompatibles (Sec. 10).
Preferably, store in glass or polyolefin containers. If metal contziners are used, they must be lined with polyolefin.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Enclose all processes 1o prevent dust dispersion into work area’ Metal piping must be lined {polyolefin
recommended) (o prevent corrosion, especially from emulsifizble formulations.

Ventilation: Provide general or local exhaust ventilation sysiems [0 maintain airborne concentrations below OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source. (103} '

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin
and central nervous system. Exams should be performed ar least annually,

Respiratory Protection: Seck professional advice prior to respirator selection and vse, Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, wear any
SCBA with a full facepiece and operated in pressure-demand or other positive-pressure mode, or any supplied-air respirator
with a full facepiece in combination with an auxiliary SCBA operated in pressure-demand or other positive-pressure mode. For

. €mergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying

respirators do nol protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory
protection program that includes ar least: medical certification, training, fit-testing, periodic environmental monitoring,
maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Page 20f4 Cupysight € 1935 Genim Publishiny Cor Any cial use or reproduction without the pubilishec’s isxion ix prohibed




10/95 Toxaphene MSDS Ne. 977

Protective Clothing/Equipment: Wear chemically protective gloves, boos, aprons, and gaundets to prevent prolonged or
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations
(29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of. or in
conjunction with contact lenses,

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reusc. Remove toxap
from your shoes and clean personal protective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good persenal hygiene after using toxaphenc, especially before
eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical:and Chemical Properties

Physical State: Solid Other Solubilities: Soluble in petroleum oils, aicohol, acetone.,
Appearance and Odor: Amber, waxy, with a pine odor. hexane; > 450 g/100 mL in benzene, carbon tetrachloride,
Odor Threshold: 2.366 mg/m’ ethylene dichloride, and xylene; 280 2/100 mL in kerosene.
Vapor Pressure: 0.2 10 0.4 mm Hg at 68 °F (20 *C) Boiling Point: Decomposes at 155 *C (dechlorination)
Formula Weight: 414 (average) Melting Point Range: 149 to0 194 °F (65 t0 90 *C)

Specific Gravity (H20=1, at 4 *C): 1.65 at 77 *F (25 °C) Octanol/Water Partition CoefTicient: log Kow = 3.3 (+/- 0.4)
Water Solubility: 0.0003 g/100 g at 68 °F (20 °C) Henry's Law Constant: 6.3 x 10-2 10 4.98 x 103 atm-m¥mole

Section

Stability: Toxaphene is stable at room temperature in closed containers under normal sterage and handling conditions.

Polymerization: Hazardous polymerization does not occur. :

Chemical Incompatibilities: Toxaphene is corrosive to iron and certain other metalsand incompatible with strong oxidizers. It
dechlorinates in the presence of alkalis and upon exposure to sunlight, releasing hydrogen chloride gas.

Conditions to Avoid: Exposure to heat and incompatibles.

Hazardous Decomposition Products: Therma! oxidative decomposition of toxaphene can produce carbon oxide(s), chlorine,
and hydrogen chloride gas.

* See NIOSH, RTECS (XW5250000), for additional toxicity data.

__"Section 11 - Toxicological Information
Toxicity Data:*
Acute Dermal Effects: Acute Oral Effects: .
Human, skin, TDp o 675 mg/kg caused allergic Rat, oral, LDsg: 50 mg/kg
dermatitis. Human, oral, LDy o: 28 mg/kg caused somnolence, coma, and
Rabbit, skin, LDsg: 1025 mg/kg caused convulsions or effect on seizure threshold.
excitement, affected food intake, and cansed Multiple Dose Toxicity Data;
regional or general anteriolar or venous dilation. Dog, oral: 385 mg/kg administered intermittently for 13 weeks caused
Reproductive Effects: changes in liver weight and biochemical effects (phosphatases).
Rat, oral: 280 mg/kg administered to males (10 Tumorigenicity:
weeks prior to mating) had an effect on Mouse, oral: 6.6 g/kg administered continuously for 80 weeks resulted
spermatogenesis. in liver mimors.
Rat, oral: 150 mg/kg administered from 7 10 16 Mutagenicity:
days of pregnancy resulted in specific S. typhimurium: 100 ug/plate (+ S9)
developmental abnormalities of the Human, iymphocyte: 10 umol/L caused sister chromatid exchange.

musculoskeletal system,

Ecotoxicity: Salmo gairdneri { rainbow trout), LCsg= 10.6 ug/L/96 hr; Pimephales promelas (fathead minnow), LCs0= 18
ug/Li96 hr; Micropterus salmoides (largemouth bass), LCs0=2 pg/l./96 hr.

Environmental Fate: If released to soil, toxaphene is very persistent and can remain for | to 14 years, depending upon
conditions. Leaching 10 groundwater is not significant, as it strongly adsorbs to soil. Volatilization can occur from soil surfaces

and biodegradation will occur, especially under anaerobic conditions such as flooded soil. In water, evaporation is expected to

be significant with a half-life of 6 hr from a model river 1 m deep, flowing | m/sec with a wind speed of 3 m/sec.

Bioconcentration is high in aquatic organisms with a2 BCF of 3,100 to 33,000 for fish, 400 to 1,200 for shrimp, and 6,902 for

algae. In the air, toxaphene will photolyze slowly, but most will react with photochemically-produced hydroxyl radicals with an
esumated half-life of 4 to 5 days.

f
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DI .Sect_io_n'i13§-éfDijspi:jsdl_fC0:IjSi:d¢raﬁons :

Disposal: Dissolve in a flammable solvent and atomize in a suitable incinerator equipped with an afterburner and scrubber.
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations.

-Section 14 - Transport Information

DOT Transportation Data (49 CFR 172.101):

Shipping Name; Organochlorine Packaging Authorizations Quantity Limitations
pesticides, solid, toxic, n.o.s. a) Exceptions: None a) Passenger, Aircraft, or Railcar: 25 kg
Shipping Symbols: — b) Non-bulk Packaging: 173.212  b) Cargo Aircraft Only: 100 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.242
ID No.: UN2761 Vessel Stowage Requirements
Packing Group: 11 a) Vessel Stowage: A
Label: Poison b) Other: 40

Special Provisions (172.102): -

EPA Regulations:

Listed as a RCRA Hazardous Waste (40 CFR 261.33): P123

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)}(4): CWA. Sec. 30%(a)

CERCLA Reportable Quantity (RQ), 1 1b {0.454 kg)

Listed as a SARA Toxic Chemical {40 CFR 372.65)

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355), Threshold Planning Quantity (TPQ}: 500/10,000 1b
OSHA Regulations:

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)

References: 73, 103, 124, 167, 176, 189, 190, 197, 201, 203

Prepared By ............ccccoovcvemenne... M Gannon, BA
Industrial Hygiene Review ......... RE Langford, PhD, CTH
Medical Review ........................... T Thoburn, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reasonabie care has been taken in the preparation of such information, Geninm Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser’s intended purpose or for consequences of its use.
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From Genjum's Reference Collection XYLENE (Mixed Is
) 15 1 : ‘ i b omers
Gemun-; &?léshmsfgpomon @ P (Revisior D) )

Schenectady, NY 12303-1836 USA Issued: November 1980
(518) 377-8855 acwuu rususmnc coar. | Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION

Material Name: XYLENE (Mixed isomers)

Description (Origin/Uses): Used as a raw material for the production of benzoic acid, phthalic anhydride, isophthalic
and terephthalic acids and their dimelhyl esters in the manufacture of polyesier fibers; in sierilizing catgur; with

Canagdian balsam as oil-immersion ip microscopy; and as & cleaning ageot in microscopic techaiques.

Other Designations: Dimethylbenzene; Xylol; CH : CAS No. 1330-20-7

NFPA
Manufacturer: Cootacl your supplier or distributor. ('.?omuu the latext adition of the Chemicaiweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. H 2 R 1
Comments: Although there are three different isomers of xylene (ortho, meta, and para), the health and physict F 3 .
hazards of all three isomers are very similar. This MSDS is wrien for a xylene mixture of alt three isomers, R O 13
which is ysually commereial xylene. PPG* s 2
 —— *Seesect8 K 3
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
L=t SAIAOURE LIMITS |

Xylene (Mixed Isomers), CAS No. 1330-20-7¢ ** | IDLH™ Level: 1000 ppe:
*o-Xyleoe, CAS No. 0095-47-6 OSHA PEL

m-Xylene, CAS Ne. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m’

p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-88
“Check with your sspplier to determine if there are additions, contaminants, or _ TLV-TWA.: 100 ppm, 435 tng/m’
impurilies (such as beazenc) thal are present in reportable quantities per TLV-STEL: 150 ppm, 655 mg/m?
29 CFR 1910. Toxicity Data™
"“Immediately dzgerous to life and health. xicity Data
++++ See NIOSH, RTECS {No. ZE2100000), for additional data with references M T natation, TC, ;. 200 ppea

. . > ppe'6 Hrx

lo reproductive, irzative, and mutagenic effects. Rat, Oral, LD 4306‘“,1:8

SECTION3. PHYSICAL DATA

Boliing Polnt: 2?5°F 10 293°F (135°C 1o 145°C)* Water Solubility (%): Insoluble

Melting Point: I3'F (-25°C) Molecular Weight: 106 Grams/Mole

Evaporation Rumz 0.6 Relative to BuAc = 1 % Volatite by Volume: Ca 100

Specific Graviw(H,0 = 1): 086 * Vapor Pressure: 7109 Torrs a1 68°F (20°C) .
Vapor Density (Alr = 1): 3.7

Appearance pofiOdor: A ciexr liquid; aromatic hydrocarbon odor.

*Maerials with wiler aod narrower boiling ranges are commercially available.

SECTION# FIRE AND EXPLQSLQN DATA LOWER UPPER
Flash Point aniiMethod Autoignition Temperawre Flammability Limits in Air
BI'F 10 90'F (ZTC ® 32°C) B67°F (464°C) % by Volume 1% %

Extinguishlng\Wedia: Use foam, dry chemical, or carbon dioxide. Use water sprays o reduce the fate of burning acd 10 cool containers.

Unausuai Fire orExpiosion Hazards: Xylene vapor is heavier than air and may travel & considerabie distance 1o 2 low-lying source of
ignition and MNashcack
Special Fire-Tijiting Procedures:

Wear a self-contined breathing apparatus (SCBA) with a full facepiece operated ii: the pressure-
demand or posimneepressure mode.

SECTIONZE REACTIVITY DATA

Xylene is siabtesrised contmners during routice operauions. it does pot undergo hazardous polymenzation.

Chemical Inconpatibilitles: This material may react dangerously with strong oxidizers.

Conditions ¢oswaill: Avoid any exposure Lo sources of ignition and 1o strong oxidizers.

Hazardous Prudiets of Decomposition: Carbon monoxide {CO) may be evolved during xylene fircs.
Coprngal € 1981 Geoum Publmamnionmcon.
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Xylene 15 not listed 15 3 carcinogen by the JARC, NTF, or OSHA.

Summary of Risks: Liquid zylene is a skijo irritant and causes erythem, drypess, and defaning; prolonged contact may cause
blistering. lghaling xylene can depress the central nervous system (CNS), and ingesiing it can result in gastromiestipat disturbance: and
possibly hematemesis (vomiting blood). Effects on the eyes, kidneys, liver, lungs, and the CNS are aiso reponed. Medical Counditions
Aggravated by Long-Term Exposure: Problems with eyes, skin, ceptral pervous system, kidneys, and liver may be worsened by
exposure 1o xyleoe.  Target Organs: CNS, eyes, gastroinlestinal tract, blood, liver, kidneys, skin.  Primary Entry: Ighajatos,
skio contact/absorption.  Acute Effects: Dizziness; excitement; drowsiness; incoordmation; siaggering gait; irritation of eyes, nose,
and throay; corpeal vacuolizaljon; asorexia; nauses; vomiting; abdominal pain; tnd dermatitis. Chronic Effects: Reversibic eye
damage, headache, loss of appetite, pervousness, pale skin, and skin rash.

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of runaing water for &
least 15 minutes.  Skin. Immediately wash the affecied area with soap and water. Inhaiation. Remove the exposed persog © fresh |
air; restore and/or support his o her breathing as oeeded. Have a trained person sdminisier oxygen.  Ingestion. Never give auything
by mouth to someone who is unconscious or convulsing. Vomiting may occur spontaneously, but do pot induce it If vomiting should
occur, keep exposed person’s head below his or her hips to prevent aspiration (breathing the liquid xylene inio the lungs), Severe
hemomrhagic posumonitis with grave, possibly fatal, pulmonary injury cap occur from aspiring very small quantities o Zyleoe.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for furtber treatment, observation, and support after first ald. If exposure is severe,
hospitilization for at least 72 hours with careful monitoring for deiayed onset of pulmonary edema is
recommended.

"SECTION 7. SPILL, LEAK, AND:DISPOSAL:PROCEDURES - L
Spillf/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Cleaoup personael need
protection against costact with and inhalation of xylene vapor (see sect. B). Contain jarge spills and collect waste or absorb it with ap 1pent
material such as sand, earth, or vermiculite. Use ponsparking tools to place waste Jiquid or absorbent into closable containers for disposal.
Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Cootact your supplier or a licensed contracior for detailed recommendations. Foliow Federal. state, and local
reguiaticos.

OSHA Designations

Air Conuaminant (29 CFR 1910.1000 Subpart Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U239

CERCLA Hazardous Substance, Reportable Quantity: 1000 Jbs (454 kg), per the Clean Water Act (CWA), section 311 (b) (9)
SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear 3 full face shield as a
supplementary protective measure. Follow OSHA eye- and face-protection reguiations (29 CFR 1910.133).  Respirator: Use a NIOSH-
approved respirator per the NIOSH Pocket Guide to Chemical Harards for the maximum-use concentrations and/or the exposure limits
cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reacior
vessels and storage lanks), wear a0 SCBA with 2 full facepicce operated in the pressure-demand o positive-pressure mode. Warning: Air-
purifying respirators will not protect workers in oxygen-deficient armospheres. Other: Wear impervious gloves, boots, aprons, gauntlets,
e1c., as required by the specifics of the work operation 1o prevent prolooged or repeated skin contact with xylene, Ventilation: fostall
and operate generzl and local maximum, explosioa-proof ventilation systems powerful enough 1o maintain airborne levels of xylene

beiow the OSHA PEL standard cited in section 2. Local exhaust veatijation is preferred because it prevents dispersion of xylene inio
general work areas by eliminating it at its source. Consult the latesi edition of Genium reference 103 for detailed recommendations.

Safety Stations: Make eyewash siations, safety/quick-drench showers, and washing facilities availabie in arcas of use and handling.
Coptaminated Equipment: Contact lenses pose 2 special bazard; sofi lenses may absorb ritants and afl lerses copcentrats them, Do
ot wear contact jenses in any work ares. Remove contaminated clothing sod launder it before wearing it again; cican xyicne from shoes
and equipment. Comments: Practice good persanal hygiene; always wash thoroughly afier using this material, Keep it off of your -
clothing and equipment. Avoid ransferring it from your hands 1o yous mouth while eatng, drinking, or smoking. Do mot eat, drink, or
smoke in any work area. Do not inhale xyleoe vapor.

“SECTIONS. L

Storage/Segregation: Siare xylene in a cool, dry, well-ventilated area away from sources of iguition and strong oxidizers. Protect
contemers from physical damage. .

Special Haodling/Storage: Make sure all cogineering systems (productios, transportation) are of maximum explosion-procf design.
Ground aod bond all cootaivers, pipelioes, eic., used in shipping, ransferring, reacting, producing, and sampiing operations.

Transportation Data (49 CFR 172.101-2)
DOT Shipping Name: Xylene DOT Label: Flammabie Liquid TMO Label: Flammable Liquid
DOT ID No. UNI307 DOT Hazard Class: Flammable Liquid IMO Class: 3.2 0r33

References: |, 2,12, 73, 84-94, 100, 103.
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APPENDIX D

INCIDENT REPORT FORM



\ Consultants
APPENDIX D
FORM HS-502
HAZARDOUS WASTE INCIDENT REPORT

WITNESSES OF INCIDENT:

POSSIBLE OR KNOWN CAUSES:

WHAT ACTIONS ARE NEEDED TO FREVENT A SIMILAR INCIDENT?

REPORTER BUSINESS UNIT SAFETY OFFICER
PROJECT MANAGER CORPORATE HEALTH AND SAFETY
OFFICER
- D-1
SOB4SICA-D Hasi

02-18-91
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Consultants

APPENDIX E
-HNU PHOTOIONIZATION DETECTOR (MODEL PI 101)

The instrument is turned to the battery check position first, Assuming proper charge,
themaincontrolswitchis_settothestandbyposiﬁonusingthezeroknob. The
instrument is then allowed to warm up for above five minutes in the standby mode. The
calibration gas (usually isobutylene from the HNU factory) is attached. The proper
range sctting is selected (usually 0-200 Ppm) and the calibration gas turned on.

The gas flows through a critical orifice which reduces its flow rate to the proper rate for
calibration purposes. The normal factory calibration of this instrument is for benzene
in air. Isobutylene is used for normal calibration because it is less toxic. The relative
response of isobutylene as compared 10 benzene is about 70 percent with the 102 eV
and 11.7 eV lamps (there is a slight difference between the relative response of the two
different energy probes, but it is not considered significant for most field calibration
purposes). Accordingly, a bottle of isobutylene calibration gas that contains 100 ppm
isobutylene will read out as about 70 Ppm on a factory calibrated instrument. A bottle
of factory calibration gas will state the proper readout on the instrument "as benzene".

If the instrument does not calibrate exactly, the span pot knob is normally adjusted to
bring the instrument into calibration. The norma] “factory” settings are 9.8 for the 10.2
eV lamp and 5.90 for the 11.7 eV lamp,” If the instrument cannot be brought into
calibration by using the Span pot, the lamp may need to be cleaned or other
maintenance items performed so that the unit will calibrate accurately.

) E-1
Y0BS1ICA-E Has] : -2
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1.0
OVERVIEW OF COMMUNITY RELATIONS

This Community Relations Plan (CRP) for the Vicksburg Chemical Company (VCC) in
Vicksburg, Mississippi, has been prepared in response to a Consent Decree entered April 17,
1992, The Community Relations Plan presented herein describes the mechanism for the
dissemination of information to the public regarding RCRA Facility Investigation (RFI)
activities and results. The CRP describes the history of the site, the affected community, and
community concerns about the site. It also describes community relations objectives and
techniques for implementing the community relations program. The community relations
program will provide the public an opportunity to participate in the decision-making process
regarding remedial actions at the site and inform the public of current and future site activities.

This CRP is a working document that serves as a guide for communicating with the affected
community. Activities and schedules may be altered according to future circumstances.

The information in this CRP was obtained from Environmental Protection Agency (EPA) and
Mississippi Department of Environmental Quality (MSDEQ) files and interviews with VCC
concerning their interaction with local residents and government officials. Interviews were
conducted to determine the general level of awareness and concerns of the community
regarding the site.

WAVICKSBUR\S6B3 1 FRCRA-CML-AD.DOC 03/24/98 9:02 AM
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2.0
SITE OPERATIONAL, OWNERSHIP AND
PERTINENT REGULATORY HISTORY

21  OPERATIONAL AND OWNERSHIP HISTORY

The Vicksburg Chemical Company within the Cedar Chemical Corporation is located in
Warren County, Mississippi along the Mississippi River immediately on the south limits of
Vicksburg. About 70 acres border on the Mississippi River, however, none of the plant
production facilities is located along the river. The address is:

Vicksburg Chemical Company

Post Office Box 821003

Rifle Range Road

Vicksburg, Mississippi 39182-1007

The facility is a manufacturer of chemicals. The 650 acre plant site is divided into two separate
and distinct operations known as the North Plant and the South Plant. Active operations are
conducted or have been conducted on about 130 acres.

In operation since 1961, the North Plant produces potassium nitrate, liquid chlorine and liquid
nitrogen tetroxide. The raw materials for the North Plant include potassium chloride and nitric
acid. The potassium nitrate is sold for various industrial uses. Most nitrogen tetroxide is sold
to the government as an oxidizer for rocket fuels.

The South Plant, in operation since 1953, formerly manufactured chlorinated pesticides,
nitrogen based herbicides, and other agricultural chemicals. The active operations at the South
Plant are a nitric acid unit constructed in 1986 and a new potassium carbonate plant constructed
in 1995. The manufactured nitric acid is used primarily in the North Plant as a raw material.
During various periods prior to 1987, the South Plant produced dinitro butyl phenol (dinoseb or
DNBP), monosodium methane arsonate (MSMA), diethylhexylphosphoric acid (DEHPA), 1-
hydroxy-ethylidene-1,1-diphosphonic acid (UNIHIB), toxaphene, methyl parathion, cyanazine
(bladex), and atrazine. Toxaphene and methyl parathion are insecticides, while atrazine,
dinoseb, and MSMA are herbicides. Raw materials for the formerly operating processes
included chlorine, camphene, ortho secondary butyl phenol (OSBP), sodium arsenite, sodium
hydroxide, methyl chloride, sulfuric acid, paranjtrophenol, and phosphoric trichloride.

WAVICKSBUR\96B3 1 5\RCRA-CMI-AB DOC 03/24/98 9:02 AM
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Originally, the two plants were completely separate, owned and operated by two different
companies. The South Plant was originally constructed by Spencer Chemical in 1953 to
- produce agricultural chemicals: ammonia, nitric acid, urea, and ammonium nitrate. Afier
purchasing the facility in 1964, Guif Chemical added a formaldehyde unit in 1966. American
Metal Climax Corporation (Amax) constructed the North Plant in 1961 to produce chloride-free
potassium nitrate for selected crops in the southeast United States, such as tobacco, tomatoes,
and certain vegetables. The main reason the potassium nitrate plant was built at Vicksburg,
Mississippi was the availability of nitric acid from the adjacent Gulf Oil installation. The Amax
plant was also referred to as the Southwest Potash Division.

Vicksburg Chemical Company was formed in early 1972 and purchased both Gulf Oil and
Amax Chemical facilities except the formaldehyde plant on July 12, 1972. Production, under
the new management, began in October of the same year. VCC then operated the nitric acid,

_potassium nitrate, and nitrate solutions plants about 2 1/2 years. By September, 1974, five
more facilities were built for atrazine, methyl parathion, dinoseb, toxaphene, ‘and UDMH
(Unsymmetrical Dimethyl Hydrazine) production. The UDMH facility process was
experimental and not well defined. Consequently, the UDMH process was eliminated due to
production problems and economic reasons,

In 1978, Vicksburg Chemical Company was merged into Vertac, Inc. Effective September 1,
1979, Vertac, Inc. was merged into Vertac Chemical Corporation (Vertac). In February, 1986,
Cedar Chemical Corporation acquired the Vicksburg Chemical plant form Vertac. Fermenta
AB. of Sweden acquired Cedar Chemical Corporation in June, 1986 and Nine West
Corporation (Trans Resources, Inc.) acquired Cedar Chemical Corporation in January, 1988.

WAVICKSBURMWGB3 1 S\RCRA-CMI-AB.DOC 03/24/98 §:02 AM
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2.2 PERTINENT REGULATORY HISTORY

Vertac first registered the Vicksburg plant as a pesticide producing site on July 2, 1979. A
Notification of Hazardous Waste Activity was submitted on June 23, 1980. On November 18,
1980 a Resource Conservation and Recovery Act (RCRA) Part A permit application was filed
to gain interim status to store and handle hazardous waste. Vertac registered as producing
potassium nitrate, dinoseb and toxaphene at the Vicksburg facility.

Vertac submitted a RCRA Part B permit application on August 10, 1983 along with a modified
Part A permit application. The original Part A application had included an 80-foot by 80-foot
“greater than 90-day" hazardous Drum Storage Area and the Surface Impoundment both located
at the South Plant. The drummed wastes stored in the Drum Storage Area contained hazardous
constituents; therefore, to ensure proper disposal, the waste were manifested by Vertac as
hazardous wastes and the RCRA permit for storage was requested from the regulatory agency.
After the drums of waste were sent offsite for disposal, the RCRA permit application for the
Drum Storage Area became unnecessary and hence the modification to the Part A consisting of
removing the "greater than 90-day” hazardous Drum Storage Area from the RCRA application
was submitted. A second Part B application was filed on June 18, 1985 even though Cedar was

attempting to reach agreement that a RCRA permit was not necessary on the basis that the

Surface Impoundment did not qualify as 2 RCRA-regulated unit.”

The Vicksburg facility was contracted to be sold to Cedar in 1985. The new ownership
continued the negotiations with the regulatory agencies in an attempt to come to an agreement
on the regulatory status of the Surface Impoundment at the plant. A hearing on the issue was
scheduled for July 22, 1986 before the Mississippi Commission on Natural Resources. Cedar's
position regarding the surface impoundment was based on the de minimis exemption to the
mixture rule contained in 40 CFR Part 261.3. De minimis losses are defined to include losses
from minor spills, leaks from pipes and valves, minor leaks from process equipment, and Jeaks
from well-maintained pump packings and seals which would occur during normal
manufacturing operations.

In December, 1986 and again on August 5, 1987, Mississippi Department of Natural Resources
(MSDNR) ruled that the Surface Impoundment was not required to be RCRA regulated.

WAVICKSBURSSB3 15\RCRA-CMI.AB DOC 03/24/98 9:02 AM
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Additionally, Cedar requested a meeting with the EPA to discuss regulatory issues. On
December 17, 1987 representatives from Cedar, MSDNR, and EPA met to further discuss the
Surface Impoundment. Cedar proposed to consolidate the contaminated sediment into a Solid
Waste Containment Area, solidify it, and cap it in such a way as to continue to be able to use
the rest of the impoundment for the accumulation of rainwater runoff prior to treatment. Cedar
also proposed to line the impoundment with a double synthetic liner and to continue to use the
surface impoundment after containment of the existing sediment.

Cedar submitted an engineered closure plans to the MSDNR on August 4,1988. The MSDNR
suggested some modifications to the plan for meeting RCRA requirements and Cedar agreed to
go forward with the modified plan unless EPA voiced an objection. On January 27, 1989,
Cedar reported to the MSDNR that a contract to implement the closure plan had been entered
into and that the contractor had moved on site to begin closure of the impoundments. The
construction has been completed.

In June of 1988 an Administrative Order for Interim Measures was drafted by EPA Region IV.
The Order called for Cedar to conduct a RCRA Facility Investigation to determine the extent of

-any contamination; and for a Corrective Measures Study to evaluate the best solution for
- containment and/or clean-up of the facility as required. Based on previous inspections and a

February, 1989 Sampling Investigation, the Director of Waste Management, Region IV, issued
a Determination of Release for Cedar on October 12, 1989. By October 20, 1989 a draft
Endangerment Assessment was completed regarding contamination at the Vicksburg Facility of
Cedar. Negotiations for a Consent Decree began in January of 1990 and were completed in
December of 1990. The Consent Decree was entered in the form previously negotiated on
April 17, 1992.

WAVICKSBURVISRS | ARCRA-CMI-AB.DOC ’ 03/24798 9:02 AM
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3.0
COMMUNITY BACKGROUND

The following subsection describes the Vicksburg Community, past community involvement
with the site, and major concerns expressed by local officials and residents during community
interviews.

3.1 COMMUNITY PROFILE

A blend of tradition and progress has established Vicksburg as a modern city, yet one which
retains the charm of the "Old South”. Vicksburg has an interesting and diverse history. First
claimed by the French in 1680, along with every foot of land drained by the Mississippi River,
the area was later transferred to Spain by King Louis XV. Spain in turn sold the land to the
United States in 1795.

Georgia organized the County of Bourbon in southwest Mississippi and in 1795 sold huge
tracts of land to syndicates for speculation. In 1798 Congress bought the Georgia claims and
created the territory of Mississippi. Warren County was organized in 1817. Vicksburg,
“America's River Port City", was founded in 1812 on the plantation of William Vick and John
Lane, and by 1825 was a thriving frontier settlement. From this time until the Civil War, the
community continued to grow and by 1861, was a well-ordered and prosperous city.

Vicksburg's role during the days when civil strife scarred the nation is historic. Modem writers
have called it "The Gibraltar of the Confederacy”, for whichever force held the bluffs controlled
the vital Mississippi River and the country to the west. The Confederates, surrounded, with few
supplies, little ammunition, and no prospects of reinforcement, were finally starved out and
forced to surrender the city to Union General U.S. Grant on July 4, 1863.

In 1899, by act of Congress, the Vicksburg National Military Park was created. This park, now
a part of the National Park System, was established to preserve the field of battle and scenic and
historic heritage of Vicksburg. It is considered by many as one of the country's most beautiful
national memorials.

WAVICKSBURMWER) | S\RCRA-CMI-AB.DOC 93/24/98 9:02 AM
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Reconstruction was a trying period for the city, as it was for the entite South, Civic progress
was slow. Only because this was the era of the packet boat, coupled with Vicksburg's location
which made her a center for the steamboat trade, was it possible for the community to prosper.

However, on April 27, 1876, the Mississippi River cut itself off from Vicksburg, south of the
city, leaving the city's wharf high and dry. The U.S. Army Corps of Engineers began work in
1892 to divert the Yazoo River into the old Mississippi river bed thus restoring a harbor on the
river, Work on the new canal was completed in January, 1903.

Now a city with a sound basic economy, Vicksburg can look to the future with confidence that

her strategic location will lead to 2 commercial prominence. VCC provides employment for a
large number of residents in the Vicksburg area.

3.2 CHRONOLOGY OF COMMUNITY INVOLVEMENT

VCC has conducted its own community relations activities to keep the community informed
through dissemination of information.

VCC has:

. Issued news releases on the Corrective Action Program.

. Conducted information on site briefings with Cedar production supervisors,
most of whom are residents of the community.

. Set-up a speakers bureau and offered to meet with groups or organizations
when requested.

. Published information booklets and distributed them to government and
Elected Officials in Vicksburg, selected State Officials and business and
opinion leaders in Vicksburg.

. Held an open meeting on a Request For 2 Temporary Unit in the public

library. The Temporary Unit is a designated area where pilot plant studies
are being conducted to test the biodegradation of site-specific contaminants
in soil. '

7
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. Held an open meeting on the Preliminary Report (Report of Current
Conditions) and the Closure Plan, SWMU 1 - Hazardous Waste Storage
Area, SWMU 17 - Off-Specification Product Storage Area in the public
library on March 15, 1996. The meeting date was publicized in local and
state-wide newspapers.

. Held an open meeting on the Corrective Action Management Unit (CAMU)
on December 9, 1997. The meeting data was publicized in local and state-
wide newspapers.

8
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4.0
COMMUNITY RELATIONS OBJECTIVES

The community relations program for the site is designed to inform and educate the local
government officials and residents of current site conditions and remedial alternatives. The
community relations program will present the community with a clear description of the
Corrective Action Process and will encourage the community to voice opinions on present and
future site activities.

Currently, concemn among local officials and the community residents is low. Because
community interest may change as more information on the site becomes available, the
community relations program should be flexible to respond to changing interests and concerns.
Objectives for the community relations program are: '

. Encourage the support and interest of local government officials in
community relations activities.

. Inform local residents of all site activities to ensure that the public receives
accurate information on site findings and developments as they occur, solicit
comments on a continuing basis, and increase public awareness of the site
activities.

. Encourage and facilitate positive interaction among government agencieé,
local officials, and concerned citizens to foster trusting relationships among
the parties involved and provide open lines of communication.

. Provide opportunities for community involvement, and solicit input on
remedial activities to address community concerns. Local residents should
be encouraged to contact EPA officials if new or.additional concerns arise
during remedial activities.

. Inform the local media of major site activities to increase public awareness
and knowledge of the site.
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5.0
COMMUNITY RELATIONS ACTIVITIES

The following community relations activities have been selected to inform the public of site
activities and to meet the community relations objectives outlined in Section 4.0:

. Information Repository - Establish an information repository to include
information on the Corrective Action Program and various site documents.
The information repository will be updated as information becomes
available. Allitems will be available for public inspection and copying. The
local repository is the VCC Plant site. The contract person is the Director of
Environmental Affairs.

. Notifications and Briefings - Initially contact local government officials and
residents to update them on the site status. Contact was made by telephone,
letters, public notices, and briefing meetings. .

. Public Comment Period - A 30-day period will be provided to give the
public an opportunity to review and comment on the CMS and proposed plan
for the site.

. Prepare Public Notices - A public notice will be published at least two
weeks before the start of the 30-day comment peried. This public notice may
take the form of a display advertisement in the local newspapers. This public
notice may also be broadcast through local radio and television public service
announcements. Local media may be informed of site events through
mailings of fact sheets and public notices.

. Fact Sheets - Three fact sheets will be prepared to keep the public informed
of site activities. '

10
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The first fact sheet has been issued, and included information on the
following:

- The Cedar Corporation/Vicksburg Plant Site;
- The Corrective Action Process;

- Initiation of the RFI/CMS; and

- Opportunities for public involvement,

The second fact sheet will describe RFI results and upcoming CMS
activities. This fact sheet should be prepared and distributed after completion
of the final RFI report for the entire site.

The third fact sheet will address the proposed plan, describe the CMS results
and the preferred alternative, and the Agency's rationale for this preference.
This fact sheet should be prepared and distributed, after the CMS is complete
and a preferred alternative has been selected, to solicit comments during a
30-day comment period.

The fact sheets will include the name, address and telephone numbers of
Federal and State contacts directly involved with site activities.

. Public Meeting - VCC will conduct other community relations activities,
such as and open meeting at the public library to provide information or
‘obtain community input if the community indicates interest or concern.

. Review of CRP - VCC will review this plan periodically, particularly after a
remedy is selected, to determine if changes are needed to insure an effective
community relations effort for the VCC site.

11
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6.0

SCHEDULE OF ACTIVITIES

The following table presents a schedule of community relations for the site. Each community
relations activity described in Section 5.0 is coordinated with an approval milestone of the
RFI/CMS process. A "*" designates the appropriate time to conduct the community relations

activity associated with the milestone. A "**" indicates the activity has taken place.

WAVICKSBURWSBI 1 S\RCRA-CME-ABR.DOC

Preliminary | RFI Work TICESTONE
Report, Plan,
Closure GWA RFI
Plan - Work Report,

Community Consent SWMU 1 Plan, GWA CMS ' CI(CQA)
Relations Activity Decree and 17 PECMT Report Report CMIP Report
News Release **
Internal Briefings ** - * * * * *
Notification (Local *
Government)}
Public Motice e b * * * C
(Newspaper) .
Fact Sheet L * *
Public Meeting - * * * * *

MILESTONE
Corrective
Action RFI RF1

Community Temporary | Management | Expedited | Expedited | Expedited | Expedited | Expedited
Relations Activity Unit Unit Work Plan | Report CMS - CMIP CI Report
News Release
Internal Briefings i " *k *4 [T * *
Notification (Local
Government)
Pubtic Notice ** ** *
(Newspaper)
Fact Sheet
Public Meeting ** b *
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SWMU NUMBER SOUTH PLANT

K: \cedar\96b315\96b3151.dwg Wed Nov 10 11:01: 25 1999

1 CONTAINER (DRUM) STORAGE AREA
2 INACTIVE LANDFILL
3 SURFACE IMPOUNDMENT (SOUTH PLANT)
4 ACTIVATED CARBON TREATMENT UNITS
5 SOUTH PLANT DRAINAGE SYSTEMS
6 WASTEWATER STORAGE (HILL) TANKS
7 FORMER DINOSEB PRODUCTION AREA
8 DINOSEB LOADING/UNLOADING AREA
9 DINOSEB DRUMMING AREA
11 FORMER MSMA PRODUCTION AREA
12 FORMER MSMA SALT UNLOADING AREA
13 SOUTH PLANT DRAINAGE DITCHES
14 FORMER TOXAPHENE PRODUCTION AREA
15 FORMER METHYL PARATHION PRODUCTION AREA
16 FORMER ATRAZINE PRODUCTION AREA
17 RETURNED PRODUCT STORAGE AREA
18 FORMER BLUE TANK AREA
20 RAILROAD CAR UNLOADING STATION
NORTH PLANT
22 NORTH PLANT NEUTRALIZATION SYSTEM
23 EQUALIZATION/NEUTRALIZATION POND (NORTH PLANT)
25 NORTH PLANT WASTEWATER PIPES
26 C—10 SCRUBBER
29 OIL COLLECTION UNIT
30 NORTH PLANT WASTE OIL ACCUMULATION AREA
31 NO. 6 FUEL OIL AREA
33 NORTH PLANT DRAINAGE DITCHES
MW—3E
BOTH PLANTS
34 SURPLUS EQUIPMENT STORAGE (JUNKYARD)
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