
PCDR \ PCDR3 \ IOWA AAP \
041708 \ IWA080094

FINAL WORK PLAN
AND

GROUNDWATER QUALITY
ASSESSMENT PLAN

TRENCH 5 AND LINE 6

October, 1993

Prepared By:
THE EARTH TECHNOLOGY CORPORATION



FIN AL

ACCELERATED GROUNDWATER QUALITY ASSESSMENT TRENCH 5 AM) LINE 6
IOWA ARMY AMMuNmON PLANT, MIDDLETOWN, IOWA

OCTOBER, 1993

Prepared for:

U.S. AR!"fY ENVIRONMENfAL CENTER
Aberdeen Proving Ground, Maryland 21010

Prepared By:

THE EARTII TECHNOLOGY CORPOR;\.TI0N
1420 King Street, Suite 600
Alexandria, Virginia 22314 ('703) ';4'1- tg"72.!i' •

Under Contract Number DAAAI5-91-D-0009, Delivery Order 0009

Printed on ReC)'cled Paper

---------------------------------

AEC Form 45, 1 Feb 93 replaces THAMA Form 45 which is obsolete. \



Rev. 1-89
p~ge _1_ of_1

DELIVERABLE QUALITY CONTROL REVIEW FORM

Doculnenl Title:
Accelerated Groundwater Quality Assessment Trench 5 and

Line 6 Iowa Army Ammunition Plant, Middletown, Iowa

[ ] Draft [Xl Final

Cllent: U.s. Army Environmental Center

( x] Acceptable

( I Not Acceptable

TETC Project Number: ~9..;;;..3..;;..19;....7;."",;8;....-~0_1 --__

REVIEW FINDINGS

1. Review against Statement of Work requirements:

_~~.-,--_.---.;;....w_.~~~.~__·_·---1.- Signature

_D_a_n_i_e_l_W_._B_o-s_t_w_i_c_k Printed Name.

_1_0..;.../_22......:./_9_3 Date

2. Data. validation and: accur~ o.t finding,s,: .

[Xl Acceptable· P\J~W.~~J---, Signature

[ ] Not Acceptablez

3. Editorial quality:

[X] Acceptable

[ ] Not Acceptable

4. Comments:

Daniel W. Bostwick___________________ Printed Name

_1_0_/_2_2/_9_3 - Date

~LJ~~·D____....;;:;",.. ~~ Signature

__D_a_n_i_e_l_W_._B_o_s_t_w_i_c_k Printed Name

__1_0:.-/2_2.....:../_9_3 Date

Tille

Dou las L. Hazelwood

Technical Director

10/22/'93 Dale

Printed Name

2.



REPORT DOCUMENTATION PAGE Form Approved
OMB No. 0704-0188

Public reporting burden for thia coUection of information is eatimated to average 1 hour per m1poDIC including the time for reviewing inltructiODl, learching existing data IOtuee4l,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding thia burden eatimate or any other lOurce of this
collection of information including luggeatioDl for reducing thia burden to Washington Headquarten Services, Directorate for information OperatioDl and Reports, 1215 Jeffenon
Davis Highway, Suite 1204, Arlington, VA 22202-4302 and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave Blank)

4. TITLE AND SUBTITLE

2. REPORT DATE

October 1993

3. REPORT TYPE AND DATES COVERED

Final

5. FUNDING NUMBERS

Accelerated Groundwater Quality Assessment Trench 5 and Line 6
Iowa Army Ammunition Plant, Middletown, Iowa

6. AUTHOR(S)

Bostwick, D.; Cohen, D.; Kirkland, J.; and Fried, L.

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

The Earth Technology Corporation
1420 King Street, #600
Alexandria, VA 22314

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

u.S. Army Environmental Center
Aberdeen Proving Ground, MD 21010

11. SUPPLEMENTARY NOTES

Report is contained in one volume.

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Distribution Unlimited

13.ABSTRACT (Maximum 200 words)

Contract No. DAAAI5-91-D­
0009; Delivery Order 0009

8. PERFORMING ORGANI­
ZATION REPORT NUMBER

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

12b. DISTRIBUTION CODE

The subject document is a work plan for conducting an accelerated groundwater quality assessment of the Ash Disposal Cell in Trench 5, and
of Line 6 at the Iowa Army Ammunition Plant, Middletown Iowa. The assessment is being completed in accordance with RCRA Pennit,
EPA IDN IA 7213820445 to determine if the groundwater portion of each unit can be clean closed under terms of the pennit. The
assessment includes (1) drilling and collecting soil samples for chemical an physical analyses from three boreholes at the Ash Disposal Cell in
Trench 5; (2) completing the three boreholes at the Ash Disposal Cell in Trench 5 as monitoring wells in the shallow aquifer at that location;
(3) collecting five rounds of groundwater samples for chemical analysis from the three new monitoring wells at the Ash Disposal Cell in
Trench 5 and from 10 existing monitoring wells at the two units; completing an interim report that statistically compares upgradient and
downgradient monitoring wells at each unit for general indicators of groundwater quality; and completing a report that assesses overall
groundwater quality at each unit. The work plan is comprised of four separate plans: Project Management Plan, Data Collection Quality
Assurance Plan, Data Management Plan, and Health and Safety Plan.

14. SUBJECT TERMS
Iowa Army Ammunition Plant, Groundwater Quality Assessment Work Plan
Environmental Response Facilitation Act

15. NUMBER OF PAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

l-.ISN 7540-01-280-5500

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19. SECURITY CLASSIFICAnON
OF ABSTRACT

Unclassified

20. LIMITATION OF ABSTRACT
SAR

Standard Fonn 298 (Rev. 2-89)



The U.S. Army Environmental Center (USAEC), Aberdeen Proving Ground, Maryland,
contracted The Earth Technology Corporation (TETC) to perfonn an Accelerated Groundwater
Quality Assessment for the purpose of closing the groundwater portion of the Ash Disposal Cell
in Trench 5 of the Inert Disposal Area (IDA) and Line 6 at the Iowa Army Ammunition Plant
(IAAP), Middletown, Iowa. This assessment is being conducted as part of the U.S. Army
Installation Restoration Program (IRP) with all specific activities and project responsibilities as
defmed in Contract Number DAAAI5-91-D-0009, Delivery Order 0009.

This Work Plan describes all tasks to be perfonned in order to complete the Accelerated
Groundwater Quality Assessments at the two units. It is prepared in accordance with, and all
activities specified herein are to be completed in accordance with RCRA Pennit, Environmental
Protection Agency (EPA) Identification Number (ID) IA 7213820445; Subtitle C of RCRA (42
USC Sections 6921-6939b); and USAEC Contract Number DAAAI5-91-D-0009. This Work
Plan is separated into four separate plans:

• Project Management Plan (PMP),
• Data Collection Quality Assurance Plan (QAP) ,
• Data Management Plan (DMP), and
• Health and Safety Plan.

The PMP defmes the objectives of the groundwater quality assessment, describes activities that
will be undertaken to meet those objectives, establishes a schedule for completing the
assessment, and introduces key personnel responsible for successfully completing the assessment.
In addition, the PMP provides a general background of the IAAP and unit-specific backgrounds
of the Ash Disposal Cell in Trench 5 and Line 6. It also describes the environmental setting in
which the IAAP is located.

The QAP documents all monitoring procedures: sampling, field measurements, and sample
analysis perfonned during the groundwater quality assessment to ensure that all infonnation,
data, and resulting decisions are technically sound, statistically valid, and properly documented.

The Data Management Plan details the documentation and tracking of assessment-derived data
and results. It also identifies the data documentation materials and procedures that will be used
in the assessment.

The Health and Safety Plan establishes an effective health and safety program for the assessment
that is consistent with company policy, appropriate regulations, and accepted health and safety
standards.
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1.1 INTRODUCTION

This Project Management Plan defmes the objectives of the accelerated groundwater quality
assessment, describes activities that will be undertaken to meet those objectives, establishes a
schedule for completion of the assessment, and introduces key personnel responsible for the
successful completion of the assessment. In addition, the Project Management Plan provides a
general background of the Iowa Anny Ammunition Plant (IAAP) and unit-specific backgrounds
of the Ash Disposal Cell in Trench 5 and at Line 6. It also describes the environmental setting
in which the lAAP is located.

1.2 SCOPE

The scope of this investigation is to conduct an accelerated groundwater quality assessment of
the Ash Disposal Cell in Trench 5 of the Inert Disposal Area (IDA) and Line 6 at the lAAP,
Middletown, Iowa in accordance with their Resource Conservation and Recovery Act (RCRA)
Permit, U.S. Environmental Protection Agency (USEPA) ID No. IA 7213820445.

1.3 OBJECTIVES

The overall objective of this investigation is to characterize and assess groundwater quality in
the shallow aquifer at both the Ash Disposal Cell in Trench 5 and at Line 6. These assessments
will.be used to determine if these units can be clean closed under their RCRA Permit, USEPA
ID No. IA 7213820445. Figure 1-1 shows the location of the two sites.

The field program for the accelerated groundwater assessment is summarized in Table 1-1 and
is described below:

1.3.1 THE ASH DISPOSAL CELL IN TRENCH 5

Twenty-two soil samples will be collected during the drilling of three boreholes at the Ash
Disposal Cell in Trench 5 and analyzed at an analytical laboratory approved by the U.S. Anny
Environmental Center (USAEC). These soil samples will be collected at 1 foot below ground
surface (BGS), and at 10-foot intervals thereafter, beginning at 10 feet BGS and continuing to
total depth in each borehole. The three boreholes will be located hydraulically downgradient of
the Ash Disposal Cell in Trench 5. The location of the boreholes will be proposed by the U.S.
Anny and approved by the USEPA prior to the start of fieldwork. The soil samples will be
analyzed for the parameters outlined below:
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Target Compound List (TCL) volatile organic compounds (VOCs)
TCL semi-volatile organic compounds (SVOCs)
TCL Pesticides/Polychlorinated Biphenyls (PCBs)
Explosives (2,4,6-TNT, 2,4-DNT, 2,6-DNT, Tetryl, RDX, HMX)
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Number of Boreholes (1) 3 0

Maximum Depth of Boreholes 50 feet 0

Maximum Number of Soil Samples for Laboratory Analysis 33 0

Frequency of Soil Sampling (Rounds) 1 0

Number of Monitoring Wells 6 0

Maximum Number of Ground Water Samples for Laboratory Analysis 30 45

Frequency of Ground Water Sampling (Rounds) 5 5

Type and Number of Field QC Samples Trip Blanks

1 Per Shipment of VOC
Bottles

Field Blanks

1 Per Round

Rinseate Blanks

1 Per Analysis Per
Round

Duplicate Samples

5 % of All Field Samples

(1) All boreholes will be converted into monitoring wells.
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• Metals (Arsenic, Barium, Cadmium, Chromium, Silver, Mercury)
• Sulfate
• Nitrate

• pH

The three boreholes drilled at the Ash Disposal Cell in Trench 5, will be completed as
monitoring wells in the shallow aquifer at the unit. Five rounds of groundwater samples will
be collected during the assessment from each of these new shallow downgradient monitoring
wells, as well as from three existing shallow monitoring wells (T-1, T-2, T-3, and G-4) at the
Ash Disposal Cell in Trench 5. Groundwater samples collected from the monitoring wells at
the Ash Disposal Cell in Trench 5 will be analyzed by an USAEC-approved laboratory for the
following parameters:

• Coliform Bacteria
• TCL VOCs
• Total Organic Halogens (TOX)
• Total Organic Carbon (TOC)
• SVOCs
• Explosives (2,4,6-TNT; 2,4-DNT; 2,6-DNT; Tetryl, RDX, HMX)
• TCL Pesticides/PCBs
• 2,4-D
• 2,4,5-TP Silvex
• Phenols (Total)
• Fluoride
• Chloride
• Sulfate
• Nitrate
• Ammonia
• Total Metals (Arsenic, Barium, Cadmium, Chromium, Iron, Lead, Manganese,

Mercury, Selenium, Silver, Sodium)
• Dissolved Metals (Arsenic, Batium, Cadmium, Chromium, Iron, Lead,

Manganese, Mercury, Selenium, Silver, Sodium)
• Gross Alpha
• Gross Beta
• Radium
• Temperature

• pH
• Specific Conductance

1.3.2 LINE 6

Five rounds of groundwater samples will be collected during the assessment from nine existing
shallow monitoring wells (T-I0, T-13, T-16, T-19, T-22, T-25, T-28, T-31, T-34) completed
in the shallow aquifer at Line 6. Groundwater samples will be analyzed by an USAEC-approved
laboratory for the following parameters:
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• TOX
• TOC
• Explosives (RDX, Tetrazene)
• Total Metals (Antimony, B31ium, Lead, Mercury, Sodium)
• Dissolved Metals (Antimony, Barium, Lead, Mercury, Sodium)
• Total Cyanide
• Sulfate
• Nitrate
• Ammonia

• pH
• Temperature
• Specific Conductance

1.4 SCHEDULE

Figure 1-2 presents the overall project schedule. This schedule outlines tentative dates for soil
sampling and monitoring well installation/development, and five rounds of groundwater
sampling. It also includes tentative' dates for all assessment deliverables.

1.5 PERSONNEL ORGANIZATION AND REsPONsmILITY

The organization and responsibilities of all personnel involved with the Accelerated Groundwater
Quality Assessment of the Ash Disposal Cell in Trench 5 and at Line 6 are discussed in the
following sections.

USAEC REPRESENTATNE

Derek Romitti is the USAEC Project Manager assigned to the IAAP. As USAEC Project
Manager, Mr. Romitti is responsible for the overall direction, coordination, and consistency of
the accelerated groundwater quality assessment. Mr. Romitti is also responsible for coordination
with the USEPA for this assessment.

The Earth Technology Corporation (TETC) Project Personnel: TETC has assembled a
project team who will complete the activities identified in Contract DAAAI5-91-D-0009,
Delivery Order 9. The members of TETC project team and their relationships are presented in
Figure 1-3. Project responsibilities for key personnel are described below.

Program Manager: Mr. Thomas Hastings is TETC Program Manager for USAEC Contract
Number DAAA 15-91-D-OOOO9 that includes the Accelerated Groundwater Quality Assessment
at the IAAP. As Program Manager, Mr. Hastings is responsible for the overall direction,
coordination, and technical consistency of the program. He is also responsible for contract
compliance and for review and approval of all contract changes and resource allocations for this
overall assessment.
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1993 1994

Name Jun I Jul IAug I Sep I Oct INov I Dec Jan I Feb I Mar I Apr IMay I Jun I Jul IAug

IMP ACCELERATED GROUNDWATER QUALITY ASSESSMENT ..... ......

Site Recon

Review Existing Data •
Prepare Draft Final Work Plan

Procure Laboratory Subcontract I

Procure Drilling and Surveying Subcontracts •
Prepare Final Work Plan -
Drill/lnstalllDevelop Monitoring Wells •
IRDMIS Deliverable - Soil Sampling •
Sample Groundwater - Round 1 •
IRDMIS Deliverable - Round 1 Groundwater Sampling ~
Sample Groundwater - Round 2 •
IRDMIS Deliverable - Round 2 Groundwater Sampling •
Sample Groundwater - Round 3 •
IRDMIS Deliverable - Round 3 Groundwater Sampling •
Sample Groundwater - Round 4 •
IRDMIS Deliverable - Round 4 Groundwater Sampling •
Sample Groundwater - Round 5 •
IRDMIS Deliverable· Round 5 Groundwater Sampling •
Sample Groundwater - Round 9 •
IRDMIS Deliverable - Round 9 Groundwater Sampling •
Prepare Draft Final Interim Report -
Prepare Draft Final Groundwater Quality Assessment Report -
Prepare Final Interim Report •
Prepare Final Groundwater Quality Assessment Report •

Critical Summary • •
Mileslone •

Delivery Order No. 9
DAAA15-91-D-0009
Project No. 931978

='The EaIth TedJnoIow I FIGURE 1-2__ Caporalione

SCHEDULE
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Organizational Structure
Iowa Army Ammunition Plant • Accelerated Ground Water Quality ~ssessment

Robert Colonna
Principal In Charge

Douglas Hazelwood
Technical Director

Glen Barrett
Health & Safety

Coordinator

Donna Cohen
Field Task Manager

TETC Personnel

Thomas Hastings
Program Manager

Richard Johnston
Contract Administrator

Daniel Bostwick
Project Manager

Judy Kirkland
Analytical

Task Manager

TETC Subcontractors Subcontractors
FIGURE 1-3
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Technical Director: Mr. Douglas Hazelwood is TETC Technical Director for the Accelerated
Groundwater Quality Assessment at the lAAP. In this capacity, Mr. Hazelwood will provide
technical review of all project plans and deliverables. He will also consult with the Program and
Project Managers to resolve issues pertaining to data quality or the quality of the reports
produced for this assessment.

Health and Safety Coordinator: Mr. Glen Barrett is TETC Health and Safety Officer for the
Accelerated Groundwater Quality Assessment at the lAAP. He is responsible for establishing
and administering an effective health and safety program that is consistent with company policy,
appropriate regulations, and accepted health and safety standards. Mr. Barrett is also
responsible for ensuring that all personnel working on the Accelerated Groundwater Quality
Assessment at the lAAP have 40-hour health and safety training, in accordance with 29 Code
of Federal Regulation (CFR) 1910.120. The Health and Safety Officer, in conjunction with the
Project Manager, will select a site safety coordinator who will be responsible for daily health
and safety briefmgs for all field personnel.

Project Manager: Mr. Daniel Bostwick is TETC Project Manager for the Accelerated
Groundwater Quality Assessment at the lAAP. His responsibilities include but are not limited
to:

• Coordinating management, field teams, and support personnel.

• Reviewing and approving monitoring well locations, sample collection
procedures, and field data recording procedures.

• Implementing corrective actions as specified in this work plan.

• Providing technical direction during all phases of the assessment.

The resumes of key TETC personnel who will be members of the lAAP Accelerated
Groundwater Quality Assessment project team are presented in Appendix A.

1.6 SITE BACKGROUND

1.6.1 FACILITY DESCRIPTION

The lAAP is a government-owned, contractor-operated facility. It is operated and maintained
by Mason & Hanger-Silas Mason, Co., Inc. under the direct supelVision of the u.S. Army. It
is located near the town of Middletown, Iowa in Des Moines County approximately 10 miles
west of the Mississippi River. The lAAP is a secured, 19,127-acre facility located in a rural
setting; approximately 7,751 acres are dedicated for agricultural production. The lAAP is
located in the Danville and Burlington 7 1/2 Minute United States Geological SUlVey
Quadrangles. Figure 1-4 is a location map that shows the lAAP relative to southeastern Iowa.
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1.6.2 IAAP HISTORY

The IAAP began operations in 1941. Since that time, it has undergone modernization and
expansion. World War IT supplies were produced at the plant between September 1941 and
August 1945. Production of war supplies was resumed at the·plant in 1949 and has continued
to the present. In the 1960s and early 1970s, the IAAP produced supplies for wars in southeast
Asia. During peacetime, production at the plant continued at a reduced level.

In addition to war supplies, nitrogen fertilizer was produced at one of the IAAP lines from 1946
to 1950. Also, the former Atomic Energy Commission operated facilities on the site from 1947
through 1973 (Ecology and Environment, Inc. (E&E) , 1987).

The IAAP is currently operating to load, assemble, and pack ammunition items, including
projectiles, mortar rounds, warheads, demolition charges, anti-tank mines, anti-personnel mines,
and the components of these munitions, including primers, detonators, fuses, and boosters. The
loading, assembling, and packing operations use explosive material and lead-based initiating
compounds.

1.6.3 UNIT DESCRIPTIONS

1.6.3.1 The Ash Disposal Cell in Trench 5

Site Description: The Ash Disposal Cell in Trench 5 is located at the IDA near the center of
the IAAP. Figure 1-5 depicts monitoring wells completed in the shallow aquifer at the Ash
Disposal Cell in Trench 5 and proposed locations of monitoring wells to be placed during this
assessment, downgradient of the Ash Disposal Cell in Trench 5. The IDA has generally been
used for disposal of sanitary wastes such as plastic, tin cans, scrap lumber, waxed cardboard,
and household and cafeteria waste. From November 1980 until October 1983, a portion of the
Ash Disposal Cell in Trench 5 also received ash from the (1) open burning of, explosive­
contaminated waste, (2) Explosive Waste Incinerator (EWI), and (3) Contaminated Waste
Processor (CWP). When tested, the ash proved to be a RCRA hazardous waste and the disposal
of the ash was discontinued at the unit. The unit was closed in 1989 in accordance with standard
IAAP procedures for closure of a sanitary landfill, and a network of monitoring wells was
installed. The monitoring well network, however, did not fulfill RCRA requirements for closure
of the groundwater at the unit.

Past Waste Management Practices: The trench-fill method of landfill operation has been
employed at the IDA. In this method, an entire trench is excavated to an approximate depth of
25 feet. Refuse placement begins at the north end of a trench and progresses toward the south.
Excavated material is stockpiled next to a trench and used for daily and fmal cover. A daily
cover that is at least six-inches thick is placed over the fill from the stockpiled soil. A final
cover that is at least twelve-inches thick is placed over the fill from the stockpiled soil.
Materials in the trench are compacted by bulldozers and vehicle travel by trucks working the
face of the trench. The fmal cover slopes to the south (toward natural drainage pathways) at an
average grade of two percent. The Ash Disposal Cell in Trench 5 was closed in this manner.
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Known Contamination: Ash from the (1) open burning of explosive-contaminated waste, (2)
EWI, and (3) CWP was placed in the Ash Disposal Cell in Trench 5. It is estimated that a
maximum volume of 145 barrels of ash were placed in the trench (U.S. Army Corps of
Engineers (USACOE), 1988). Assuming the barrels were 55-gallon drums and the ash had a
density of 3.0 grams per cubic centimeter (g/cm3

), approximately 91,000 kilograms (kg) of ash
was placed in the trench.

The open burning grounds are used to bum damaged or obsolete explosives and flash metals.
No analyses of the ash generated at the open burning grounds is available, but soil samples at
the open burning grounds have been collected and analyzed during two previous investigations.
The frrst investigation conducted in 1982 by the U.S. Army Environmental Hygiene Agency
(USAEHA), detected measurable concentrations of metals below RCRA limits. The second
investigation, conducted in August 1986, detected elevated concentrations of barium, chromium,
lead, and zinc (E&E, 1986). It is estimated that only small quantities of ash from the open
burning grounds were' placed in the Ash Disposal Cell in Trench 5.

The EWI is used to incinerate bulk scrap explosives from munitions production, explosives­
contaminated carbon, and explosives-contaminated diatomaceous earth. Analyses of EWI ash
have been sporadically detected cyclotrimethylenetrinitramine (RDX) and trinitrotoluene (TNT).
An estimated 95 barrels (USACOE, 1988) or approximately 60,000 kg of the ash in the Ash
Disposal Cell in Trench 5 was derived from the EWI.

The CWP is used to bum materials which have come in contact with TNT or other explosives.
Materials burned in the CWP include explosive-contaminated cardboard and paper box liners,
cardboard and wooden boxes used to ship explosives, and explosives-contaminated pallets. The
CWP is also used to flash empty metal projectiles, cartridge cases, and empty metal propellant
cans. Analysis of typical CWP ash conducted between June 1985 and March 1987. indicate that
ash from the CWP was Extraction Procedure (EP) toxic for barium, cadmium, and lead. An
estimated 50 barrels (USACOE, 1988) or approximately 30,000 kg of the ash in the Ash
Disposal Cell in Trench 5 was derived from the CWP.

1.6.3.2 Line 6

Site Description: Line 6 is a fonner detonator production facility that is currently inactive.
This unit occupies approximately 30 acres near the center of the IAAP. Figure 1-6 depicts the
monitoring wells completed in the shallow aquifer at Line 6. Line 6 is bounded to the north by
Lines 1 and 4B, to the east by Line 3, to the south by Line 9, and to the west by the IAAP
power plant and Yard J. The facility is approximately 800 feet by 1600 feet and includes
approximately 34 buildings that were used in the production, storage, and shipping of detonators,
relays, and hand grenade fuses.

Effluent containing explosives and lead wastes from manufacturing operations at Line 6 were
placed in stainless steel tanks for desensitization prior to disposal. Desensitized water was later
discharged from the tanks and allowed to percolate through limestone futers for pH adjustment
before entering adjoining drainage ditches. The limestone futers and the drainage ditches were
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subsequently removed and the unit was closed in 1989. An extensive groundwater monitoring
network has been installed at the unit.

The USACOE, Omaha District, is conducting an on-going remedial action at Line 6 as part of
the approved USEPA Region vn RCRA closure plan. The remedial action includes the removal
of tanks, piping, and all contaminated soil associated with the wastewater treatment process.
A complete description of closure activities is provided in the Closure Plan for Line 6.

A complete summary of previous investigations at Line 6 and all corresponding analytical results
is provided in the lAAP RCRA Facility Assessment (RFA) (E&E, 1987) and the Work Plan for
the Phase I Remedial Investigation/Feasibility Study (RIfFS) of the IAAP (Jaycor, 1992). The
results of the site investigation (SI) that preceded the Phase I RIfFS are summarized in the Phase
I RIfFS Work Plan. They indicate that no explosives were detected above analytical reporting
limits at the unit. Several metals, however, were reported above background in soils at Line
6, including barium, chromium, lead, and nickel.

Past Waste Management Practices: Effluent containing explosives and lead wastes from
manufacturing operations at Line 6 flowed through stainless steel troughs to twelve cylindrical,
stainless steel underground tanks of varying capacities as listed below:

6-18
6-25
6-35
6-68
6-88
6-89
6-91

180
360
180
540
540
900
180

When the tanks were filled, the wastewater was chemically desensitized to render explosive
constituents nonreactive. The desensitized wastewater was then discharged to limestone futer
beds located adjacent to the tanks. The limestone futer beds were used to raise the pH of the
desensitized wastewater before it was discharged to the surface water drainage system. The
drainage system was monitored downstream from the limestone futer beds pursuant to NPDES
Discharge Pennit No. lA-0003689. In addition, the IAAP included the limestone futer beds as
part of the wastewater treatment system in its Part A Pennit Application in November 1980
achieving interim status. The lAAP discontinued use of these limestone futer beds in May 1981.
In 1984, the limestone futer bed at Building 6-88 was sampled and disposed of as hazardous
waste. Operations at Line 6 were stopped in 1988.

The USEPA considers the limestone futer beds as land disposal facilities and subject to RCRA
regulation. As a result, when the lAAP did not submit a Part B Permit application for these
filter beds or certify compliance with applicable groundwater monitoring requirements within
12 months from the date of regulatory amendments (November 8, 1984), the lAAP lost interim
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status at this unit in accordance with 40 CFR Part 270.10e(5). With the loss of interim status,
the Line 6 limestone futer beds were required to be closed pursuant to an approved closure plan.

Production Materials: Contaminants present in the wastewater discharged to the limestone
futer beds included production materials used to manufacture detonators and materials used to
desensitize the wastewater. Production materials used in the stainless steel underground tanks
at Site 6 to desensitize wastewater included:

• Lead azide
• Lead styphnate
• Tetrazene

• RDX
• Barium nitrate
• Antimony sulfide.

Desensitization materials included:

• Acetic acid
• Sodium sulfate
• Sodium nitrate
• Sodium hydroxide.

Known Contamination: In October 1983, soil samples were collected at the discharge points
from the limestone futer beds located at Buildings 6-25, 6-68, 6-88, and 6-89. Two ofthese soil
samples were EP toxic for lead.

In August 1984, the limestone futer beds were removed and the excavations were filled and
capped with clay. The limestone futer beds were tested for EP toxicity and one futer bed at
Building 6-88 was found to be EP toxic for lead.

In August 1986, five soil samples and four sediment samples were collected within the Line 6
area and analyzed. Analytical results showed elevated concentrations of barium, lead, and zinc.
Explosives were not detected.

1.6.4 PREVIOUS INVESTIGATIONS

Numerous environmental investigations have been completed at the IAAP. A summary of six
pertinent investigations performed at the Ash Disposal Cell in Trench 5 and at Line 6 between
1978 and 1991, taken primarily from the June 1992 Final Work Plan Phase I RIfFS (Jaycor,
1992), is included below. These summaries are arranged chronologically, providing an ovetview
of each investigation as well as conclusions and recommendations.

1.6.4.1 Installation Assessment (1978)

In 1978, an installation assessment of the lAAP was conducted by u.S. Army Toxic and
Hazardous Materials Agency (USATHAMA). Included in that assessment were personnel
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interviews and a review of the records of various government agencies. The purpose of the
assessment was to evaluate the use, storage, treatment, and disposal of toxic and hazardous
materials at the IAAP, and to defme any conditions that may adversely affect public health and
welfare, or result in environmental degradation.

The assessment found no evidence of off-site migration of .contamination in surface waters.
Other pertinent conclusions and recommendations of this assessment are as follows:

• Although the IDA showed no evidence of contamination, there was no
information available about the materials buried at the IDA early in World War
II.

• Information was needed to resolve the conflict between limited geological data
that tended to limit the potential for contaminant migration, and documentation
that suggested that contaminant migration has occurred.

• Additional information was needed on the groundwater at the IAAP, especially
near (1) potential sources of contamination and (2) the boundaries of the facility.

• A follow-on survey was recommended to better defme contaminants that could
migrate off site from the facility.

• It was recommended that the IAAP expand its water quality monitoring program,
especially where surface water streams exit the facility.

1.6.4.2 Aerial Color Infrared Photography Interpretation (1979)

In Summer 1979, Rome Research Corporation performed an aerial infrared photography study
of the IAAP in an attempt to locate stressed vegetation that could be attributed to present or past
disposal activities. Pertinent to the Accelerated Groundwater Quality Assessment of the Ash
Disposal Cell in Trench 5 and at Line 6, no stressed vegetation was identified in those areas.

1.6.4.3 Underground Pollution Investigation (1981)

Between October 1980 and October 1981, an underground pollution investigation was conducted
at the IAAP (SCS, 1982) to investigate groundwater quality in the areas surrounding the Line
6 lead azide treatment sumps/limestone fliter beds. Four monitoring wells were installed and
14 soil borings were drilled as part of this investigation. Groundwater samples were collected
at the study areas. Sediment and effluent samples were also collected from the treatment sumps
at Line 6. These samples were analyzed for RCRA hazardous waste criteria: ignitability,
corrositivity, reactivity, and EP toxicity. The investigation produced the following pertinent
conclusions and recommendations:
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• Shallow groundwater contamination has not occurred in the vicinity of Line 6
treatment sumps/limestone futer beds. Based on this, contamination of water
supply aquifers at these locations was not likely. There is, however, a potential
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for surface water contamination at the treatment sumps/limestone filter beds. As
a result, surface soil samples should be taken in the drainageways downgradient
from the treatment sumps/limestone futer beds and any potential migration
pathways should be identified.

• Soil samples should be collected from the Line 6 treatment sumps/limestone futer
beds to investigate the potential for heavy metals contamination in soils
surrounding the limestone futer beds.

1.6.4.4 RCRA Facility Assessment (1986)

In 1986, an RFA was conducted at the IAAP (E&E, 1987). During the RFA, limited sampling
was performed at USEPA-selected sites which were either active or former hazardous waste
treatment, storage, or disposal facilities. Line 6 was sampled during this assessment. The
results of the sampling at Line 6 were as follows:

• Soil and sediment samples contained elevated concentrations of barium, lead and
zinc. High metals concentrations were found upgradient and downgradient of the
unit.

• Groundwater samples at Line 6 contained elevated levels of heavy metals.

The following pertinent conclusions and recommendations were among the results of the RFA:

• High concentrations of heavy metals at Line 6, particularly barium, present the
largest potential problem. The source of the barium has not been identified.
High concentrations upgradient of potential source areas suggests that there may
be multiple pathways, which are not necessarily related to groundwater flow.

• The lack of a comprehensive set of soil, surface water and groundwater samples
makes an evaluation of contaminant migration impossible.

• Additional sampling at Line 6 (soil, sediment, groundwater and the IDA
(sediment, groundwater) is recommended to evaluate past or present releases at
these units.

1.6.4.5 Groundwater Quality Assessment (1988)

In 1988, groundwater quality assessments were conducted at the Ash Disposal Cell in Trench
5 and at Line 6 as part of the closure plan for those units (Terracon, 1989). Nine monitoring
wells were installed at the Ash Disposal Cell in Trench 5 and 27 monitoring wells were installed
at Line 6 (nine clusters of three monitoring wells each). In addition to the groundwater quality
assessments, soil properties and aquifer characteristics were determined for the two RCRA units.

It was recommended in the results of the groundwater quality assessment that additional sampling
be performed at the Ash Disposal Cell in Trench 5. This additional sampling would involve:
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(1) installing and sampling shallow groundwater monitoring wells downgradient of the unit, (2)
resampling three monitoring wells upgradient of the Ash Disposal Cell in Trench 5 where
synthetic organic compounds were detected during the assessment, (3) and collecting soil
samples for vertical penneability analysis. It was also recommended that bedrock monitoring
well T30 at Line 6 be resampled and analyzed for cyanide because it was' detected in that
monitoring well during the assessment.

1.6.4.6 Site Investigation (1991)

In September 1990, USEPA and the U.S. Department of the Army signed a Federal Facility
Agreement (FFA) under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), Section 120 for the lAAP. The FFA, recognizing the
recomnlendations and conclusions of previous environmental investigations, called for a facility­
wide RIfFS to (1) detennine if any release of hazardous substances at the lAAP is a threat to
human health and the environment and (2) identify, evaluate,. and select alternatives for remedial
action to mitigate any threats to human health and the environment. The facility-wide RIfFS is
currently being perfonned.

Prior to the RIfFS, Preliminary Assessments were conducted on 43 sites at the lAAP, 30 of
which are RCRA solid waste management units (SWMUs). The Preliminary Assessments
recommended that SIs be conducted at 42 of the 43 sites to detennine whether or not an RIfFS
is necessary for those sites.

SIs were conducted in August 1991. The objectives of the SIs were to (1) collect the data
necessary to detennine whether environmental contamination was present at particular sites; (2)
identify and quantify any soil, sediment, groundwater or surface water contamination; and (3)
evaluate the potential for contaminant migration. Together, this infonnation was evaluated to
determine which SWMUs would be recommended for the follow-on RIfFS.

SI activities included the collection of environmental samples from the IDA and Line 6. Sixteen
environmental samples including: two surface soil samples, five hand-augered, subsurface soil
samples, three surface water samples, and four sediment samples were collected from the IDA
and analyzed for VOCs, SVOCs, explosives, and metals. The analytical results from these
samples are summarized in Table 3-20 of the Work Plan for the Phase I RIfFS of the IAAP
(Jaycor, 1992). Table 3-20a of the Phase I Work Plan presents those analytical results that were
above evaluation criteria.

Twelve hand-augered subsurface soil samples and one groundwater sample were collected from
Line 6 and analyzed for explosives and metals. The analytical results are summarized on Table
3-9 of the Work Plan for the Phase I RIfFS of the lAAP (Jaycor, 1992). Table 3-9a of the
Phase I Work Plan presents those analytical results that were above evaluation criteria.
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1.7 ENVIRONMENTAL SETIlNG

1.7.1 POPULATION

The IAAP is located in a rural area of southeastern Iowa in Des Moines County. The 1990 U.S.
Census reports that Des Moines County has a population of approximately 42,614 persons.
Greater than 60 percent of the county's total population (27,208 persons) lives in Burlington,
the county seat. West Burlington has a population of 3,371 persons. Middletown, near the
IAAP, has a population of 387 persons. Augusta, an unincorporated town south of the IAAP,
has a population of 50 persons.

1.7.2 LAND USE

Des Moines County has an area of 261,760 acres (409 square miles) of land. Croplands
comprise approximately 60 percent of the county. The remaining county land is divided
approximately between urban use (10 percent); pasture land (eight percent); "and woodland,
wasteland, or idle land (22 percent). The principle farming enterprises are (1) growing soybeans
and corn for grain and seed and (2) raising cattle and hogs.

TheIAAP encompasses an area of 19,127 acres (30 square miles) of land. Approximately 7,500
acres of the land is forested, 7,751 acres are leased for agricultural use, and the remaining area '
is used for administrative and industrial operations. Approximately 20 houses located on the
facility have been used for housing contract personnel and their families.

1.7.3 CULTURAL FEATURES

There are several recreational facilities located on the IAAP property and in the area
immediately surrounding the IAAP. Mathes Lake (also called Long Lake) is located on IAAP
property. On the water front at Mathes Lake, where Long Creek feeds into the lake, there is
a small Boy Scouts of America campsite. There is also a boat ramp on- the east shore of the lake
that is used mainly by fishennen.

Two cemeteries are located on IAAP property: Spring Creek Cemetery is located on the west
side of the facility, just east of Yard C; and Shilo Cemetery is located on the southwest side of
the facility, south of Yard D.

There is a large deer population on IAAP property and in the area immediately surrounding the
IAAP. Hunting is regulated at the IAAP through the use of pennits.

South of the IAAP is the Skunk River (Figure 1-1). It has two boat launch access areas and one
small park located on its banks, most of which are located in the town of Augusta. The Upper
Augusta Access Area is located southwest of the IAAP, and the Lower Augusta Access Area is
located south of the IAAP. Welter County Park is located adjacent to the Lower Augusta
Access Area. The Skunk River is utilized for all types of recreation, including boating, skiing,
swimming and fishing.
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Several schools are located within a mile of the lAAP. Directly east of the facility are three
schools: Southeastern Community College at Burlington, Buena Vista School, and Brush College
School. Long Creek Church, west of the facility, is the only church near the lAAP.

There are three quarries located near the lAAP. The fust is located on the west side of the
facility. It is fairly large, with groundwater intercepting the low point of the quarry. The
second quarry is smaller and located just outside the facility at the south entrance. No water is
shown at this quarry on the USGS quadrangle map. The third quarry is located southeast of the
facility. It is a relatively small quarry with a small area that is covered by water.

Approximately 3 miles west of the lAAP, in Henry County, is Geode State Park. The park is
named for the geode - a hollow stone partially filled by inward projecting crystals. Lake Geode,
located within the park area, is popular for fishing, boating, and swimming.

1.7.4 GEOLOGY AND HYDROGEOLOGY

1.7.4.1 Regional Geology and Hydrogeology

Southeastern Iowa is within the Southern Iowa Till Plain Section of the Central Lowland
Physiographic Province. The regional stratigraphy typically includes Pleistocene loess and till
deposits overlying Paleozoic bedrock. Locally, the Pleistocene deposits are mantled by Recent
alluvial deposits. Bedrock ranges from Cambrian to Pennsylvanian in age and consists entirely
of sedimentary rocks. Figure 1-7 is a block diagram that illustrates these stratigraphic
relationships.

The loess consists chiefly of w·indblown silt deposits derived from outwash plains, other
unconsolidated deposits, or materials eroded from bedrock during glaciation. Loess deposits in
the vicinity of the IAAP generally range from 2 to 6 feet thick (Jaycor, 1992). Loess deposits
on the nearly level divides in this area range from 8 to 10. feet thick. The loess was deposited
during the Wisconsinan glacial stage.

Glacial till underlies the loess. Till is an unsorted, unstratified, heterogeneous mixture of clay,
silt, sand, and gravel deposited directly by a glacier without reworking by glacial meltwater or
wind. The uppermost till in the vicinity of the IAAP is the Kellerville Till Member of the
Glasford Fonnation, which was deposited during the Illinoisan glacial stage. Underlying the
Kellerville is the pre-Illinoisan Wolf Creek Fonnation. The Wolf Creek is subdivided into three
till members that include in descending chronological order, the Hickory Hill Till Member,
Aurora Till Member, and Winthrop Till Member. In some locations, the pre-Illinoisan
Alburnett Fonnation underlies the Wolf Creek.

All the till deposits are typically loam-textured with slight variation between members. The
Wolf Creek also includes a number of unnamed, undifferentiated sediments that range from
alluvial silts, sands, and gravels to local fme-grained swale-fill deposits and peats. The
pre-Illinoisan tills are typically separated by buried soils or paleosols. The till section at the
lAAP ranges up to 140 feet thick.
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Bedrock underlying the glacial deposits is a sequence of interbedded shales, sandstones,
limestones, and dolomites. The sequence is nearly 2ooo-feet thick and is typified by alternating
intervals of relatively high and low permeability rock. Bedrock dips gently to the southwest.
Localized folding in the bedrock, however, has been reported (USAEHA, 1985).

There are four principal aquifers in Des Moines County (IGS Open File Report). These include
a surficial aquifer in unconsolidated Recent and Pleistocene sediments and three bedrock
aquifers, one each in the Mississippian-, Devonian-, and Cambro-Ordovician sections.

The surficial. aquifer at the IAAP occurs at relatively shallow depths in either glacial or alluvial
deposits. It is typically perched and discontinuous. The alluvial deposits consist mainly of .sands
and gravels that were apparently deposited by streams. Deposits of this type are typically found
within floodplains and terraces in major valleys. Similar alluvial aquifers are described in An
Overview of Groundwater Ouality in the Skunk River Basin. IGS Open File Report 87-3.

The loess and till deposits vary considerably in composition and, therefore, in water-bearing
capacity. Generally, they are relatively impermeable materials. Typical hydraulic conductivities
for the two deposits in southeastern Iowa, as estimated by the Iowa Geological Survey, are
7.3xE-06 cm/sec and 6.3 x E-09 cm/sec, respectively (USAEHA, 1985). These low hydraulic
conductivities result in the loess and till being a somewhat impermeable barrier to the vertical
migration of shallow groundwater.

Topography strongly controls lateral groundwater flow directions in the surficial aquifer
(USAEHA, 1985 and Battelle, 1984). In general, groundwater lines are toward creeks,
consistent with surface drainage patterns, and a subdued reflection of the local topography.

The Mississippian Warsaw Formation aquifer is the uppermost bedrock aquifer (Battelle, 1984).
The Warsaw aquifer is composed primarily of limestone and dolomite and ranges up to 300 feet
thick. The formation underlies approximately one-half of Des Moines County. Groundwater
in the Warsaw flows through zones of secondary porosity, such as fractures and bedding planes.
In parts of southeastern Iowa, discontinuous Pennsylvanian shales overlie the Warsaw and act
as an aquitard between the Warsaw and surficial aquifers.

The shales of the Kinderhook and Maple Mill Formations separate the Mississippian Warsaw
Formation aquifer from the underlying Devonian aquifer. The Devonian aquifer is within the
Cedar Valley Limestone, shaley and carbonate-rich Wapsipinicon Formation, and
undifferentiated dolomite. It ranges from 125 to 350 feet thick.

The dolomites and shales of the Maquoketa and Galena Formations separate the Devonian and
underlying Carrlbro-Ordovician aquifers. The Cambro-Ordovician aquifer is within the dolomites
of the Prairie du Chien and St. Lawrence Formations and sandstones of the St. Peter and Jordan
Formations. It ranges from 900 to 1000 feet thick.
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1. 7.4.2 Site-Specific Geology and Hydrogeology

The geology at the IAAP is typical of southeastern Iowa, and includes the above mentioned
alluvium, loess, and till deposits overlying bedrock. The alluvial deposits are discontinuous and
generally less than 50 to 60 feet thick. The loess deposits ranges from 2 feet thick on the west
side of the facility to 6 feet thick on the east. The thickness of the till varies considerably across
the facility, varying from 12 feet thick on the southwest side of the facility to 85 to 140 feet
thick on the north. Stream erosion has removed the till in some valleys, where the streams are
now incised into the underlying bedrock. This is common on the south side of the facility.

The bedrock underlying the IAAP consists largely of Mississippian to Cambro-Ordovician
carbonate rocks that are interbedded with shales and sandstones of varying thickness (Harris et
al. 1964). Pennsylvanian .shales are present locally (Jaycor, 1992). Bedrock at the IAAP
generally strikes northwest-southeast and dips gently northeast; this contrasts with the regional
southwest dip. Bedrock encountered during the drilling of bedrock monitoring wells at the IAAP
includes the Mississippian Keokuk Formation and Burlington Limestone. Along with the
Warsaw Formation (described above), these formations' comprise the Mississippian aquifer in
the area.

The Keokuk Formation as encountered at the IAAP is a light gray, cherty limestone that is
approximately 70 feet thick. The upper portion of the Keokuk is dolomitic and shaley. There
is an approximately 30 foot thick basal interval of alternating gray and blue cherty limestones.
Although present beneath the flat upland areas of the IAAP, the Keokuk has not been
encountered in valley areas to the south (USAEHA, 1985).

The underlying Burlington Limestone is very pale orange to gray in color. It is estimated to be
70 feet thick at the IAAP. It outcrops at several locations within stream valleys and is the major
formation exposed in the Raider Brothers Quarry immediately southwest of the IAAP in Augusta
(USAEHA, 1985).

Two of the four regional aquifers have been studied in investigations at the IAAP: the surficial
aquifer and the underlying Mississippian aquifer. The water table in the surficial aquifer is quite
shallow due to the relatively impermeable nature of the glacial deposits. In addition, the high
percentage of clay found in the Kellersville Till impedes downward vertical flow. Measured
hydraulic conductivities (from slug testing) in wells at the IAAP range from 2.3 X 10-s cm/sec
to 1.04 x 10-4 cm/sec indicating that horizontal flow in the loess and till is also quite slow
(USAEHA, 1985). Groundwater in the surficial aquifer is often perched, and vertical migration
and communication with the underlying bedrock aquifer is absent or very limited.

The Keokuk and Burlington formations are as one hydrogeologic unit and comprise the
Mississippian or uppermost bedrock aquifer at the IAAP. Groundwater moves through fractures,
or along bedding planes in these rocks, resulting in local differences in flow velocity and
direction because the flow direction is partly dependent on the orientation of the fractures
transmitting the groundwater. Most studies have concluded that groundwater flow follows the
bedrock topography, which slopes to the southeast, reasonably consistent with regional flow
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patterns. Bedrock beneath the IAAP is reported to dip northeast, however, suggesting that local
flow could potentially be to the northeast along bedding planes.

Recharge to the upper bedrock aquifer from precipitation is probably low due to: (1) the
relatively low penneability of the materials in the surficial aquifer and (2) the possible presence
of impenneable Pennsylvanian shales overlying the aquifer. In the vicinity of the IAAP, the
upper bedrock aquifer appears to discharge where it comes in hydraulic contact with surface
water (e.g., at the southern portions of creeks). The hydraulic conductivity of the upper bedrock
aquifer is estimated to be 2.3 x 10-4 cm/sec (USAEHA, 1985).

1.7.5 TOPOGRAPHY AND SURFACE WATER FEATURES

The IAAP is located in the dissected Southern Iowa Till Plain section of the Central Lowland
Physiographic Province. Evidence of continental glaciation, consisting of gently undulating
terrain, is exhibited in the northern area of the facility. The central portion of the IAAP is
characterized by rolling terrain dissected by a shallow drainage system, while the southern
portion of the facility contains drainageways with steep slopes down. to the creek beds in those
areas (Terracon, 1989). Elevations at the IAAP range from 730 feet above mean sea level
(MSL) in the north to 530 feet above MSL in the south (USGS, 1981 and 1964). The IAAP
contains four watersheds which are described below.

1.7.5.1 Brush Creek Watershed

Brush Creek drains the central portion of the IAAP. It originates in the northern portion of the
facility and flows off the facility at its southeastern boundary. Brush Creek has a drainage area
of approximately 4500 acres within the facility at this southeastern boundary. Its floodplain is
estimated to be 200 feet wide and is incised approximately 90 feet into bedrock at this location
(USGS, 1981 and 1964; USAEHA, 1985). Brush Creek flows into the confluence of the Skunk
and Mississippi Rivers approximately nine miles southeast of the facility.

1.7.5.2 Spring Creek Watershed

Spring Creek drains the eastern portion of the IAAP. It originates off the facility property just
north of the Burlington Northern Railroad easement and flows off the facility at its southeastern
comer. Spring Creek has a drainage area of approximately 3000 acres within the facility
boundaries. The creek is intennittent and is seasonally dry within the IAAP. At the
southeastern boundary of the facility, the Spring Creek floodplain is approximately 400 feet wide
and is incised approximately 90 feet into bedrock at this location (USGS, 1981 and 1964;
USAEHA, 1985). Spring Creek flows south-southeast off the facility directly into the
Mississippi River.

1.7.5.3 Long Creek Watershed

Long Creek drains the western portion of the IAAP. It originates approximately two miles north
of the northwest comer of the facility and flows off the facility at its southwestern boundary.
Long Creek has a drainage area of approximately 11,500 acres within the facility boundaries.
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This drainageway has been dammed near the center of the facility to create George H. Mathes
Lake which encompasses approximately 83 acres. Use of the lake as a water supply for the
IAAP was discontinued in January 1977. In addition to George H. Mathes Lake, there is also
a smaller lake (Stump Lake) located north of Mathes Lake that encompasses seven acres. It is
fed by intennittent streams and drains via intennittent streams into Long Creek.

Long Creek has incised an approximately 500 foot wide channel into bedrock at the southern
boundary of the facility. It is incised approximately 120 feet into bedrock at this location. Long
Creek joins the Skunk River just south of the IAAP, and Skunk Creek flows into the Mississippi
River approximately 9 miles east of the facility (USATIIAMA, 1980).

1.7.5.4 Skunk River

The Skunk River is located south of the IAAP. The river flows from northwest to southeast and
actually borders the IAAP on its southwest boundary. It is fed by Long Creek and several
intennittent streams that originate on the facility. The Skunk River is a medium-sized river that
is utilized year-round for recreational purposes. Several boat launches and a park with a
swimming area are located in close proximity to the facility. The Skunk River separates Des
Moines County from neighboring Lee County to the south.

1.7.6 SOILS

The soils in Des Moines County consist of seven soil associations (USDA, 1979). Each
association has a distinctive pattern. of soils, relief, and drainage making it a unique natural
landscape. Typically, an association consists of one or nlore major soils and some minor soils.
The soils making up one association can occur in another, but in a different pattern. Table 1-2
summarizes the soil properties associated with the soil types at the IAAP. Five soil associations
are present on the IAAP site. The five soil associations are:

1.7.6.1 Nodaway-Lawson-Klum Association

This association is nearly level, moderately well drained to somewhat poorly drained, loamy and
silty soils on bottomland. It is found in narrow to moderately wide valleys of major and minor
streams. The soils are fonned in loamy and silty alluvium. Slopes generally range from 0 to
2 percent. The Nodaway-Lawson-Klum association is made up of 20 percent Nodaway and
similar soils, 14 percent Lawson and similar soils, 10 percent Klum and similar soils, and 56
percent minor soils. This association makes up approximately 7 percent of the county. It is
found mainly in the southwestern portion of the IAAP site, along the Skunk River and Long
Creek. No figure illustrating this association is available in the soil survey of Des Moines
County.

1.7.6.2 Mahaska-Taintor Association

This association is nearly level, somewhat poorly drained to poorly drained, silty soils on
uplands. It is found on moderately wide or wide ridgetops characterized by a lack of well
defmed drainageways. The soils are fonned in loess. Slopes range from 0 to 3 percent. The
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Lindley 0-11 CL-ML, CL loam 18-27 4.5-7.3 >6.0

11-60 CL cl,1 25-35 4.5-6.5

Givin 0-12 CL,ML sil 18-26 5.6-6.0 2-3
12-42 CL,CH sicl,sic 36-42 5.1-6.0 Apparenf

Nov-luI

Ladoga 0-11 CL,CL-ML sil 18-27 6.1-7.3 >6.0
11-39 CL,CH sicl,sic 36-42 5.1-6.0

Clinton 0-12 ML sil 16-26 5.6-7.3 >6.0
CL,CH sicl,sic 36-42 6.1-7.3

Klum 0-8 SM,ML,SC,CL fsl 5-18 6.1-7.3 3-6
8-60 SM,ML,SC,CL stratified 5-18 6.1-7.3 Apparenf

sil-sl

Nodaway 0-60 CL,CL-ML sil 18-28 6.1-7.3 3-5
Apparenf

Taintor 0-19 CL,CH sicl 30-36 5.6-7.3 1-2
19-45 CH sic,sicl 35-44 5.6-6.5 Apparenf

Mahaska 0-22 CL sicl 20-32 5.1-7.3 2-3
22-52 CH,MH sicl,sic 36-42 4.5-6.0 Apparenf

Lawson 0-34 CL,CL-ML sil 10-20 6.1-7.8 1-3
34-60 CL sicl,sil 18-30 6.1-7.8 Apparenf

Hedrick 0-12 CL, CL-ML sil 16-27 5.6-7.3 >6.0
12-45 CL,CH sicl 27-37 5.1-6.5

Key:

USCS
USDA

Unified Soil Classification System
U.S. Department of Agriculture Soil Conservation Service

lAs of 10 October 1991
2An apparent water table is a thick zone of free water in the soil as indicated by the level of which water stands in an uncased
borehole at equilibrium.
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Mahaska-Taintor association is made up of about 48 percent Mahaska soils, 42 percent Taintor
soils, and 10 percent minor soils. This association makes up approximately 20 percent of the
county. It and the Clinton-Lindley Association are the two dominant associations found on the
lAAP site. It is found mainly in the northern and central parts of the site.

1.7.6.3 Clinton-Lindley Association

This association is gently sloping to very steep, moderately well drained to well drained, loamy
and silty soils on uplands and high stream benches. It is found on the narrow, rounded tops of
ridges and on side slopes. It is characterized by a well developed network of drainageways.
The soils fonned in loess and glacial till. Slopes range from 2 to 40 percent. The
Clinton-Lindley association is made up of about 45 percent Clinton soils, 25 percent Lindley
soils, and 30 percent minor soils. This association makes up approximately 32 percent of the
county. It and the Mahaska-Taintor Association are the two dominant associations found on the
lAAP site. It is found mainly in the southern and central parts of the site.

1.7.6.4 Givin-Hedrick-Ladoga Association

This association is nearly level to moderately sloping, somewhat poorly drained to moderately
well drained,. silty soils on uplands. It is found on moderately wide ridgetops and short, convex
or plane side slopes characterized by a well developed network of drainageways in the more
sloped areas. The soils fonned in loess. Slopes range from 1 to 9 percent. The Givin-Hedrick
Ladoga association is made up of about 35 percent Givin soils, 25 percent Hedrick soils, 20
percent Ladoga soils, and 20 percent minor soils. This association makes up approximately 16
percent of the county and is found mainly in the northwest and central areas of the lAAP site.

1.7.6.5 Weller-Pershing-Grundy Association

This association is gently sloping to moderately sloping, moderately well drained to somewhat
poorly drained, silty soils on uplands. It is found on narrow ridgetops and convex side slopes
characterized by a well developed network of drainageways. The soils fonned in loess. Slopes
range from 1 to 9 percent. The Weller-Pershing-Grundy association is approximately 32 percent
Weller soils, 19 percent Pershing soils, 11 percent Grundy soils, 38 percent minor soils. This
association makes up about 3 percent of the county. It is found to be only in the southwest
comer of the lAAP site.

1.7.7 METEOROLOGY

Des Moines County is cold in the winter and hot with occasional cool spells in the summer
(National Climatic Center, 1979). During the winter, precipitation frequently occurs as
snowstonns, and during the warm months it is chiefly rain, often heavy.

In winter, the average temperature is 25°F, and the average daily minimum temperature is 17°F.
The lowest temperature on record, which occurred in Burlington in January 1977, is -23°F. In
summer, the average daily maximum temperature is 83 OF. The highest recorded temperature,
which also occurred in Burlington, in July 1966, is 101 ° F.
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The total annual precipitation is about 36 inches. Of this, 23 inches, or about 65 percent,
usually falls in April through September. In two years out of ten, the rainfall in April through
September is less than 18 inches. The heaviest recorded one-day rainfall is 3.44 inches in 1977.
Thunderstorms occur on about 51 days each year, and most occur in the summer.

Average seasonal snowfall is approximately 25 inches. The greatest snow'depth is 14 inches.
On an average of 34 days, at least 1 inch of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is approximately 60 percent. Humidity is higher
at night, and the average at dawn is about 80. percent. The sun shines 75 percent of the time
in the summer and 50 percent of the time in the winter. The prevailing'wind is from .the south.
The highest average windspeed of 12 miles per hour occurs in spring.

Tornadoes and severe thunderstorms occur occasionally. They are usually of local extent and
of short duration, and the resulting damage is sparse and in narrow belts. Hail falls at times
during the warmer part of the year in scattered small areas.

1.7.8 ECOLOGY

1.7.8.1 Vegetation

Des Moines County is a loess-covered glacial till plain. The soils fonned under prairie and
forest vegetation. The nearly level and gently sloping soils formed in loess. The native
vegetation in these areas is grass. The soils in the steeper areas formed from glacial till. The
native vegetation in these areas is trees. The nearly level and gently sloping soils on bottom
land along the Mississippi and Skunk rivers formed in alluvium. The native vegetation in these
areas is trees. The main types of prairie grasses found in this area are big bluestem and little
bluestem prairie grasses. Oak, hickory, ash, elm, and maple are the, main types of trees.

The IAAP site vegetation follows the same general rules as listed above; however, there is an
approximate total of 13 acres containing 30 ponds and small impoundments that have some
wetland vegetation along their shorelines (USACOE, 1989).

1.7.8.2 Wildlife

The IAAP has an abundance of fish and wildlife. Forest, land, fish, and wildlife management
plans have been instituted to help maintain the wildlife populations while allowing consumptive
and nonconsumptive recreational activities.

Long, Brush, and Spring Creeks and the Skunk River are classified by the State of Iowa as Class
B (w) waters. This classification indicates they are warm water suitable for wildlife, fish,
aquatic, and semiaquatic life, and secondary water uses. Species surveys in the three creeks
indicate an assortment of minnows, darters, and some sucker species in the lower reaches. The
upstream reaches are apparently too small to support fish species (USACOE, 1989). To
maintain and improve existing fish populations, the U.S. Fish and Wildlife Service performs
annual fish population surveys, creel census, data analysis, and habitat improvements throughout
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the lAAP. Existing fishing facilities on Mathes Lake are limited and extensive development has
been deliberately avoided to preserve the quality of the lake. Species found in Mathes Lake
include large mouth bass, channel catfish, black crappie, white crappie, walleye, flathead catfish,
gizzard shad, bluegill, carp, black bullheads, and green sunfish. Stump Lake, the smaller lake
located north of Mathes Lake, was found to contain black bullheads, yellow bullheads, large
mouth bass, bluegill, and black crappie. Bluegill, northern pike, and channel catfish have been
stocked since a fishkill in 1982 apparently elinlinated the bluegill and crappie populations. This
fishkill occurred on the upper reaches of a tributary to Long Creek. IDNR investigated the fish
kill and detennined the cause to be thennal conversion (Baxter, 1992). No tissue data are
available.

Wildlife found at the lAAP site includes a large whitetail deer population, fox, gray squirrels,
raccoons, woodchucks, coyotes, eastern cottontail rabbits, red fox, mice, moles, pocket gophers,
beavers, muskrats, badgers, opossum, and minle In an attempt to effectively manage the
overpopulation of deer, limited hunting seasons have been allowed at the facility. Trapping of
fur-bearing mammals is also allowed during limited times of the year.

Numerous bird species inhabit or migrate through the lAAP. Some of the most common species
include the American.robin, northern cardinal, blue jay, red-headed woodpecker, common crow,
common grackle, mourning dove, red-winged blackbird, chipping sparrow, eastern meadowlark,
American goldfmch, and turkey. Red-tailed hawks are the most common raptor species present,
but bald eagles have been observed flying over the IAAP or feeding on the fish they catch in
Mathes Lake. Because of its close proximity to the Mississippi River flyway, a large variety
of migrating bird species may also use the IAAP environs. Water fowl commonly seen include
mallards, blue-winged teals, goldeneyes, buffleheads, wood ducks; hood mergansers,
green-winged teals, northern shovelers, and Canadian geese. Nest boxes have been set up on
the site for wood ducks, which are common near on-site ponds and lakes (USACOE, 1989).

According to the U.S. Department of the Interior's Fish and Wildlife Service, no known
endangered species reside at the IAAP. However, two federally-listed endangered animals may
be found as transient species in the vicinity of the facility. These species are the bald eagle that
winters along large rivers such as the Mississippi and Skunk Rivers, and the Indiana·bat that has
been sighted in adjacent Louisa and Van Buren Counties (USACOE, 1989).

The Iowa Department of Natural Resources has identified two state-listed threatened species that
may be found at the IAAP. These species are the orangethroat darter and the yellow trout lily.
The orangethroat darter is known to inhabit small headwater streams and was present in Brush
and Spring Creeks during a 1987 sampling event. Although no yellow trout lilies have been
observed at the IAAP, they are generally found in low woodlands along streams or on low
wooded slopes and bluffs (USACOE, 1989).
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2.0 ·l)A.T.ACOlbLECTION II
(lllAEl'I'Y.STJRANCE~

_~~=========:!.L.....---_

2.1 INTRODUCTION

This Quality Assurance Plan (QAP) documents all monitoring procedures that will be performed
in completing the Accelerated Groundwater Quality Assessment at the Ash Disposal Cell in
Trench 5 of the IDA and Line 6 at the IAAP to ensure that all information, data, and resulting
decisions are technically sound, statistically valid, and properly documented. Activities
associated with the groundwater quality assessment will be implemented in conjunction with
protocols set forth in RCRA Permit, USEPA ill No. IA 7213820445; Subtitle C of RCRA (42
USC Sections 6921 through 6939b); and USAEC Contract Number DAAAI5-91-D~OOO9.

2.2 FIELD SAMPLING QUALITY AsSURANCE (QA) OBJECTIVES

The overall objectives of the field sampling portion of this QAP are to collect environmental
samples which best characterize soils at the Ash Disposal Cell in Trench 5 and groundwater
quality at both the Ash Disposal Cell in Trench 5 and at Line 6, and handle these samples in a
manner which ensures their safe, predictable, and timely delivery to a .laboratory for analysis.
It is the responsibility of the Project Manager and the Field Task Manager to verify that all
samples collected at the IAAP comply with field procedures outlined in this QAP.

Field sampling is scheduled to take place in Fall and Winter 1993. The individual sampling
events will take' place in approximately the following order:

• Determine locations for three new groundwater monitoring wells downgradient
of the Ash Disposal Cell in Trench 5,

• Drill and soil sample three boreholes at the downgradient locations at the Ash
Disposal Cell in Trench 5,

• Install and develop three new monitoring wells in the boreholes at the Ash
Disposal Cell in Trench 5,

• Survey all new monitoring well locations and elevations, and

• Purge and sample groundwater in the new monitoring wells and selected existing
monitoring wells during five rounds of groundwater sampling.

2.3 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements developed by data
users to specify the quality of data from field and laboratory data collection activities to support
specific decisions or regulatory actions. The DQOs describe what data are needed, why the data
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are needed, and how the data will be used to address the problem being investigated. DQOs
also establish numeric limits for the data to allow the data user (or reviewers) to determine
whether data collected are of·sufficient quality for use in their intended application. DQOs and
work plan rationale are also discussed in the QAP Section 2-11.

Qualitative or semiquantitative data collected using field instruments such as total organic vapor
analyzers are considered Level I data. It can be used for the following: (1) delineation of
contaminated zones, (2) gross determination of contaminants in samples, or (3) health and safety
screening. Level I data can also provide information to the laboratory regarding expected
concentration ranges in samples.

Quantitative data collected using field instruments designed for in situ measurements such as
temperature, specific conductance, and pH meters are considered Level II data. The Level II
data collection follows approved analytical procedures that do not require field laboratory
support. Level II data can be used for the following: (1) site characterization, (2) evaluation of
alternatives, (3) engineering design, and (4) monitoring.

Quantitative data analyzed using USEPA-accepted analYtical methods such as those in SW-846,
the National Pollution Discharge Elimination System (NPDES) , and the Contract Laboratory
Program (CLP) that provide low detection limits, a wide range of calibrated analytes, matrix
recovery infonnation, laboratory process control infonnation, and known precision and accuracy
are considered Level ill data. Level ill can be used for the following: (1) risk assessment, (2)
site characterization, (3) evaluation of alternatives, (4) engineering design, and (5) monitoring
during implementation. USEPA analytical levels are summarized in Table 2-1.

The quality of the data collected during this investigation will detennine its use. Many factors
relate to data quality, and sample collection methods equally as important as analytical methods.
Following standardized procedures for both sample collection and analysis reduces sampling and
analytical error. In addition, complete chain-of-custody (COC) documentation, and adherence
to sample preservation requirements, shipping methods, and holding times further ensures sample
integrity. Obtaining valid and comparable data also requires adequate QAlQC procedures and
documentation, as well as established detection and control limits. A more detailed explanation
of the criteria involved is presented in Section 2.15.

2.4 SITE RECONNAISSANCE, PREPARATION, AND REsToRATION

Field locations of all soil boreholes will be marked with a four-foot wooden stake and will be
labeled in accordance with Installation Restoration Data Management Infonnation System
(lRD:MIS) requirements. The USAEC Project Manager, TETC Project Manager, and the lAAP
Point-of-Contact (POC) will approve all fmal monitoring well locations before dlilling is begun.
TETC will consult with lAAP personnel to minimize disruption of facility activities.
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TABLE 2-1
," ", ',........... .' .. "," .. '" .

SlJMMA!tVQ:FAN.A.LYTICALLEVELS.APPROPRIATETO DATA USES

. .

Data Uses .. .... "

",.

tirniti.lt:iQ~S n.ua Quality
.....•.

Gross Determination of Analytes; Health
and Safety Screening

Site Characterization; Evaluation of
Alternatives; Monitoring During
Implementation

Risk Assessment; PRP Determination; Site
t;-J Characterization; Evaluation of Alternatives;
W Engineering Design; Monitoring During

Implementation

Risk Assessment; PRP Determination;
Evaluation of Alternatives; Engineering
Design

Risk Assessment; PRP Determination

Level I

Level II

Level III

Level IV

Level V

Total organic/inorganic vapor detection using
portable instruments

Field test kits

Variety of organics by GC; inorganics by AA;
XRF

Tentative ID; analyte-specific

Detection limits vary from low ppm to low ppb

Organics/inorganics using EPA procedures other
than CLP; can be analyte-specific

RCRA characteristics tests

HSL organics/inorganics by GC/MSj AAj ICP

Low ppb detection limit

Non-eonventional parameters

Method-specific detection limits

Modification of existing methods

Appendix 8 parameters

Instruments respond to naturally­
occurring compounds

Tentative ID

Techniques/instruments limited
mostly to volatiles, metals

Tentative ID in some cases

Can provide data of same quality
as Level IV, NS

Tentative identification of Non­
HSL Parameters

Some time may be required for
validation of packages

May require method
developmentJmodification

Mechanism to obtain services
requires special lead time

If instruments calibrated and data
interpreted correctly, can provide
indication of contamination

Dependent on QAlQC steps employed

Data Typically reported in
concentration ranges

Similar detection limits to CLP

Less rigorous QAlQC

Goal is data of known quality

Rigorous QAlQC

Method-specific

~S4T.2-1 (Modified from Ref: EPA 1987b)



Field activities associated with the assessment will be coordinated with the IAAP POC. In
support of the field activities, the IAAP will provide the following support items:

1. Assist TETC in locating underground utilities and issue the necessary pennits to
TETC for completing monitoring well installation!development.

2. Approve accumulation points on the IAAP where containerized decontamination
fluids, drill cuttings, and development/purge water can be stored prior to
disposal.

3. Provide TETC with existing engineering plans, drawings, diagrams, aerial
photographs, etc., necessary to complete the assessment.

4. Prior to the initiation of field activities, arrange for the following to support
TETC field personnel:

• Personnel identification badges, vehicle passes, and/or entry pennits,

• A secure staging area for storing equipment and supplies,

• A sufficient potable water supply, and

• A set of keys for access to existing monitoring wells at the facility that
will be used to complete the assessment.

All downhole drilling tools, bits, drill rods, augers, and drilling equipment will be
decontaminated within the Equipment Decontamination Area before and after drilling each new
monitoring well. Decontamination activities will be recorded on a Decontamination Record fonn
(Figure 2-1).

Emergency equipment (e.g., fIre extinguishers, personnel safety equipment, etc.) will be kept
in plain view at each location where fieldwork is being conducted. Each work crew will be
equipped with a mobile telephone to quickly alert the appropriate facility emergency seIVice
should their assistance be required.

It is an objective of the fieldwork to leave the area of investigation essentially as it was before
beginning the assessment, except for the physical addition of monitoring wells and guard posts.
Unused monitoring well construction materials, stakes, and flagging will be removed from the
area around the Ash Disposal Cell in Trench 5 area at the conclusion of monitoring well
installation and development. Borehole cuttings from hollow stem auger drilling at the Ash
Disposal Cell in Trench 5 will be placed into labeled 55-gallon drums. Drums will be kept at
the wellhead pending laboratory results. No disturbance of vegetation, or increases in erosion
potential are anticipated as a result of this work. Any necessary restoration will include close
coordination with the IAAP POC to ensure that cleanup operations are in accordance with the
overall management of the facility.

0354.S2 2-4

'+7



E The Earth Technology
Corporation

Decontamination Record

Project Name _

Recorded By
Date Time _

Decontamination after boreholelwelVsampling point

Project Number _

Site _

Checked By _

Date _

1/If/f%1fjjf/~~tri ~ " ~ ~ 's
~ ~ :s: ~ .-3I!~tril'~tri~~ ~

~i I ~"V ~ ~ ~c? I Of';)
Equipment Use tf~/c! q,Ci Qqf A..~ c! ~qj ~q}' .f Equip. Blank No.

Drill rig

Drill Rods

Augers

Soil sampler

Pump

(fype )

Bailer

Use key: GS· Groundwater Sampling, SS - Soil Sampling, WP - Well Purging

Comments (e.g. initial decon. between which locations, or if last decon for the day)

Fonn F·1022
QI11l11

FIGURE 2-1

Decontamination Record
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2.5 SOIL SAMPLING

Continuous tube and Shelby tube subsurface soil samples will be collected during the drilling of
three boreholes at the Ash Disposal Cell in Trench 5. Drilling will be completed with an all­
terrain-vehicle hollow-stem auger drilling rig. A 5-foot long by 3-inch inside diameter (ID)
continuous tube sampler will be used for collecting soil samples for chemical analysis. A 3-foot
long by 3-inch ID Shelby tube .sampler will be used for collecting soil sanlples for physical
parameters. No drilling fluids will be used with these techniques unless heaving sands are
encountered during soil sampling or monitoring well installation, in which case potable water
may be added. If water must be added, one water sample per monitoring well will be sent to
the laboratory for analysis.

2.5.1 DRIUING SUPERVISION

An experienced geologist will supervise monitoring the drilling of boreholes, and installation and
development of monitoring wells during the assessment. To document these operations, the site
geologist will log samples, record groundwater infonnation, and prepare borehole logs and
monitoring well construction diagrams. The site geologist will have the necessary tools and
professional equipment in operable condition to efficiently perform these duties. The site
geologist will be responsible for only one operating drilling rig.

2.5.2 AIR MONITORING DURING DRIUING

Alubient air will be monitored during all borehole drilling, monitoring well
installation/development, and soil and groundwater sampling. A photoionization detector (PID)
will be used to monitor concentrations of total organic compounds in the breathing space at
worker chest level and down the borehole immediately below the ground surface. A combustible
gas indicator (CGI) will be used to monitor oxygen and explosivity in the breathing space at
worker chest level and down the borehole immediately below the ground surface. Air
monitoring concentrations will be recorded in the remarks column on the borehole logs. If
ambient air concentrations exceed those specified in the assessment health and safety plan
(Section 4), drilling will be stopped and action will be taken according to the health and safety
plan.

2.5.3 EQUIPMENT CALIBRATION

The equipment used in collecting field data during the assessment will include a variety of
instruments. Proper maintenance, calibration, and operation of each instrument will be the
responsibility of the site geologist and other field personnel assigned to the assessment. All
instruments used during the assessment will be maintained, calibrated, and operated according
to the manufacturers' guidelines and recommendations.

Field instruments will be calibrated prior to use in the field as appropriate. Calibration
procedures for the PID and CGI are described below. Copies of the various field instrument
manuals will be on fue in TETC's field office at the IAAP. A calibration record for these
instruments (Figure 2-2) will be maintained in the Equipment Calibration Log by field personnel.
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=The Earth Technology
.. Corporation Equipment Calibration Daily Log

Project Name _

Project No. location _

Recorded By Dats _

Checked By Date _

pH Meter

Times:
AM
Midday _
PM

Serial number -------:A"""'M:----..--Wday,.."...,...,:------r----:P=M=---

pH 7.00 buffer solution: pH ------t-----+---- Exp. Date -----

• pH 4.00 buffer solution: pH Exp. Date -----

• pH 10.00 buffer solution: pH Exp. Date -----

Temperature ---------+-----if-----
Comments

Operator Signature -------......--->-----

Loti

Lot.

Lot.

Conductivity Meter

Serial number

Calibration solution Exp. Date Lot #

• Micromho reading AM Midday PM

Temperature AM Midday PM

Comments

Operator Signature AM Midday PM

Organic Vapor Analyzer

Type ------------------------------------

Serial number

Calibration gas

• Reading AM _-- Midday --------- PM ------

• Background reading AM Midday PM ------
Comments _

Operator Signature AM Midday PM ------

• Positive response checks will be done every 4 hrs: AM, Midday and PM

Checked by ------------------- Date

FClmI F·l027
9/1/91

FIGURE 2-2

Equipment Calibration Daily Log
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These records will be subject to TETC QA audit. In addition to the instrument calibration, any
notes on (1) unusual results, (2) changing of calibration standards, (3) battery charging, or (4)
operation and maintenance will be included in the log.

All instruments will be stored, transported, and handled with care to preserve instrument
accuracy. Damaged instruments will be taken out of service immediately and not used again
until a qualified technician repairs and recalibrates the instruments.

All instruments will be thoroughly decontaminated prior to use and between sampling points,
to avoid cross contamination. Instruments such as the PID, CGI, temperature, pH, and specific
conductance will be wiped with a moist towel at the end of each field day. All other equipment
will be scrubbed in an AlconoxDl solution and rinsed with an approved potable water source.
Discarded materials, including paper towels and decontamination fluids, will be accumulated and
stored in appropriate receptacles for proper disposal by TETC.

Field calibration for the instruments that will be used to monitor soil sampling at the IAAP is
described below.

2.5.3.1 Photoionization Detector

The PID will be calibrated in TETC's field office at the beginning of each sampling round using
isobutylene as the standard calibration gas. The initial calibration will be checked at the
beginning and end of each work day with the calibration gas. The instrument will be re­
calibrated if it experiences abnormal perturbations or readings become erratic. Calibration and
test results will be recorded on the Equipment Calibration Log.

2.5.3.2 Combustible Gas Indicator

Calibration of the CGI will be performed prior to shipment to the field. Prior to daily use, the
instrument will be calibrated to fresh air for proper oxygen level indication. Oxygen alarm
functions will be verified by sampling exhaled air. The meter will be checked for combustible
gas response by sampling vapors from a bottle of isopropyl alcohol. Calibration and test results
will be recorded on the Equipment Calibration Log.

2.5.4 SOIL SAMPLING METHODS

Subsurface soil samples will be collected for chemical analysis at 1 foot BGS, and at 10-foot
intervals thereafter, beginning at 10 feet BGS and continuing to total depth in each borehole.
Personnel performing soil sampling shall wear chemical-resistant gloves when obtaining soil
samples. Chemical-resistant gloves shall be changed between boreholes. Subsurface soil
samples will also be collected for physical analysis at the discretion of TETC geologist in
accordance with American Society for Testing Materials (ASlM) Method D 1587. The analyses
being performed on soil samples and the quantity of normal environmental. and QAlQC samples
that will be collected during the assessment are presented in Table 2-2. The sample containers,
required preservation, and holding times for the analyses being performed on soil samples during
the assessment are provided in Table 2-3.
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SUM"M:ARY'OF-:SOIU· SAMPLE ANALYS~F()R tIIE·A$HDISpOSA;t, CELL INTRENcH 5

.: .

NuIriber of -::. :-: ....
Duplicatel

:a~P9rting Environmental 'l'tip Field Rinseate Replicate Total
ArtalyneafMethod Units AnalySes Blanks Blanks Blanks Analyses Analyses

VOCs by Purge & Trap GC/MS p,g/g 18 3 1 1 2 25

SVOCs p,g/g 18 NA NA 1 2 21

Explosives by HPLC p,g/g 18 NA NA 1 2 21

Arsenic by GFAA p,g/g 18 NA NA 1 2 21

Barium by ICAP p,g/g 18 NA NA 1 2 21

Cadmium by ICAP p,g/g 18 NA NA 1 2 21

Chromium by ICAP p,g/g 18 NA NA 1 2 21

Mercury by CVAA p,g/g 18 NA NA 1 2 21

Silver by ICAP p,g/g 18 NA NA 1 2 21

Pesticides/PCBs by GC p,g/g 18 NA NA 1 2 21

Sulfate by IC p,g/g 18 NA NA 1 2 21

Nitrate by IC p,g/g 18 NA NA 1 2 21

pH NA 18 NA NA 1 2 21

Soil Moisture (ASTM 02216) Percent 3 NA NA NA 0 3

Atterburg limits (ASTM 0421/0422) Percent 4 NA NA NA 0 4

Classification of Soil for Engineering USCS 4 NA NA NA 0 4
Purposes (ASTM 02487)

Particle Size Analysis (ASTM 04318) percent 4 NA NA NA 0 4

Key:

CVAA = Cold Vapor Atomic Absorption
GC = Gas Chromatography
GCIMS = Gas ChromatographyIMass Spectrometer
GFAA = Graphite Furnace Atomic Absorption

i03~.2·2

HPLC
IC
ICAP
NA

= High Pressure Liquid Chromatography
= Ion Chromatography
= Inductively Coupled Argon Plasma
= Not Applicable



'FA.BUE>2...3
ANALYSIS, CONTAINERS, V"OLIJMF},PR.E$ER¥ATION, ..·AND· HOLDING'IlMES

FOR·.·SOIL SAMPLES·COLLECl'ED.AT •••11IE..•• A.sHDISPOSAL •• CELL ·IN
> TRENCH 5

... .. V()IUm~ .... •. •· •.Maxintum ..Holding
Parameter Contaiilet ···>R¢q~~~< J?lreser:rsdiOn ···f· Tilne

VOCs by Purge and Trap GC/MS S 2x40 mL or Cool, 4°C 14 days (7 days if
2x125 mL not pH adjusted)

SVOCs by Purge and Trap G 2x80z Cool, 4°C 7 days
GC/MS

Explosives by HPLC G 1x40z Cool, 4°C 7 days to extraction
and 40 days to

analysis

Arsenic by GFAA G 1x80z Cool, 4°C 6 months

Barium by ICAP G lx80z Cool,4°C 6 months

Cadmium by ICAP G lx80z Cool, 4°C 6 months

Chromium by ICAP G 1x80z Cool, 4°C 6 months

Mercury by CVAA G 1x8 oz Cool, 4°C 28 days

Silver by ICAP G 1x8 oz Cool, 4°C 6 months

Pesticides/PCBs by GC G 1x8 oz Cool, 4°C 7 days until
extraction 40 days

after extraction

Sulfate by IC G 500mL Cool, 4°C 28 days

Nitrate by IC G 500mL Cool, 4°C 48 hours

pH G 20 g None Required Analyze
Immediately

Soil Moisture (ASTM 02216) G 100 g None Required As soon as possible

Atterburg Limits (ASTM T 500 g None Required NA
0421/422)

Classification of Soil for T 500 g None Required NA
Engineering Purposes (ASTM
02487)

Particle Size Analysis (ASTM T 500 g None Required NA
04318)

Key:

CVAA
G
GC
GC/MS
GFAA

OJ54T.2-J

Cold Vapor Atomic Absorption
Amber Glass with Teflon-Lined Cap
Gas Chromatography
Gas Chromatography/Mass Spectrometer
Graphite Furnace Atomic Absorption

HPLC
IC
ICAP
S
T
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High Pressure Liquid Chromatography
Ion Chromatography
Inductively Coupled Argon Plasma
Glass Vial with Teflon-Lined Septum Cap
Shelby Tube



2.5.4.1 Continuous Tube Sampling

A continuous tube sampler will be used to collect soil samples for chemical analysis during the
drilling of the boreholes to total depth. It is a 5-foot long by 3-inch I.D. non-rotating, split-tube
sampling device that is pushed into the soil under the weight of the drilling rig and collects a
continuous, relatively-undisturbed soil sample as the borehole is advanced. It is exchanged for
a decontaminated, empty sampler after the borehole is advanced 5 feet. The continuous tube
sampler will be used without an optional copolyester liner so that soil samples can be collected
for chemical analysis and examined for soil classification.

When using the continuous tube sampler for collecting soil samples for chemical analysis, the
sampler will be brought to the surface- and a PID will be used to measure VOCs volatilizing
from the soil in the sampler. Soil samples will then be collected in laboratory-clean glass jars,
labeled, placed in self-sealing plastic bag, and stored at 4° C in a portable cooler containing ice
prior to transport to the analytical laboratory for analysis. After collecting soil samples from
a particular depth, the remaining soil in the sampler will then be used for soil classification and
headspace analysis in the field.

2.5.4.2 Shelby Tube Sampling

A Shelby tube sampler will be used to collect undisturbed soil samples for physical analysis.
Shelby tubes are thin-walled metal tubes connected to a sampler head that contains a ball check
valve and ports. The Shelby tubes used in this assessment will be a 3-feet long by 3-inch I.D.
galvanized tube. All tubes will be decontaminated prior to use.

The procedure for shelby tube sampling is discussed below:

0354.81

1.

2.

3.

4.

5.

6.

Clean out the borehole to the sampling elevation. Remove loose material as
carefully as possible to avoid disturbing the material to be sampled.

Place the assembled sample tube so that its bottom rests on the bottom of the
hole. Place a mark on the piston rod extension at the surface as a reference.

Advance the sample without rotation by a continuous rapid motion of constant
rate using the hydraulic drive mechanism on the drilling rig.

Determine the length of advancement by measuring from the reference mark.

Withdraw the sampler slowly and uniformly, without rotation, to its original
position.

Separate the tube from the sampler head. The sample will be prepared for
shipment to the laboratory while still intact in the sample tube. To prepare the
sample for shipment, remove approximately 1 inch of soil from each end for soil
classification. Fill the ends of the tube with wax added in increments to prevent
the formation of voids, or with a perforated, expandable packer. The wax is used
to prevent loss of water content. Both ends of the tube are capped with c1ose-
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fitting plastic caps and secured with duct tape. The samples are then carefully
packed for shipment.

2.5.5 DUPliCATE SAMPLES & FlEW BLANKS

The following sections defme duplicate soil samples and field blanks and explains how they will
be used in the assessment. The quantity of duplicate soil samples and field blanks are
summarized in Table 2-3. All duplicate samples will be labeled as nonnal field samples (Section
2.9.1.1) so that laboratory personnel are unable to distinguish them from nonnal environmental
samples. The numbering system for field blanks includes a number to identify the unit (5 for
the Ash Disposal Cell in Trench 5), plus the letters TB for trip blanks, AB for ambient
conditions blanks and RB for rinseate blanks. This is followed by a sequential number (date of
collection) incremented throughout the project. As an example, 5TB1206 would be a trip blank
collected at the Ash Disposal Cell in Trench 5 on December 6.

2.5.5.1 Duplicates

A sample duplicate is defmed as two or more samples collected independently at a sampling
location during a single act of sampling. Soil sample duplicates will be collected at the rate of
one (1) soil sample duplicate for every 20 nonnal soil samples. Soil sample duplicates will be
analyzed for all applicable analyses.

2.5.5.2 Trip Blanks

Trip blanks are defmed as volatile organic analyte (VOA) sample bottles that are filled in the
laboratory with ASTM Type n reagent-grade water, transported to the sampling location but
never opened, and returned to the laboratory with nonnal environmental samples being analyzed
for VOCs. One trip. blank will accompany each cooler containing samples being submitted for
VOC analysis.

2.5.5.3 Ambient Conditions Blank

Ambient conditions blanks are defmed as samples collected by pouring ASTM Type n reagent­
grade water into VOA sample containers at a sampling location. They are handled and labeled
as samples and transported to the laboratory for analysis. One ambient conditions blank will be
collected during the soil sampling at the Ash Disposal Cell in Trench 5.

2.5.5.4 Rinseate Blanks

Rinseate blanks are defmed as samples made of ASTM Type n reagent-grade water that has
been poured through or pumped through (in the case of pumps) the soil sampling device into the
required sample bottle, and transported to the laboratory for analysis. One set of rinseate blanks
will be collected during the soil sampling at the Ash 'Disposal Cell in Trench 5. The rinseate
blanks will be analyzed for an analyses being perfonned on soil samples collected at the Ash
Disposal Cell in Trench 5.
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2.5.6 BOREHOLE CUITINGS

Borehole cuttings from hollow stem auger drilling at the Ash Disposal Cell in Trench 5 will be
placed into labeled 55-gallon drums. Drums will be kept at the wellhead pending laboratory
results. Cuttings suspected of being contaminated will be kept segregated to the greatest extent
practical. The decision to segregate cuttings will be based on elevated PID or CGI readings,
or obvious staining or discoloration of the cuttings.

The analytical results from soil samples collected at the Ash Disposal Cell in Trench 5 will be
used to detennine whether drill cuttings can be incinerated in the CWP at the IAAP. If the
analytical results prevent incineration of the drill cuttings at the CWP, then composite samples
of drill cuttings will be collected and analyzed to detennine disposal requirements using the
Toxicity Characteristic Leaching Procedure (TCLP) found in 40 CFR Section. 268. If TCLP
results are used to detennine disposal requirements, it is estimated that cuttings will be stored
at the wellhead for 12 weeks before disposal.

TCLP results will be evaluated against USEPA threshold criteria to detennine if cuttings must
be classified as hazardous or non-hazardous wastes. If the cuttings are non-hazardous, they will
be spread on the ground at the wellhead. If the cuttings are non-hazardous, but are significantly
above established background levels, they will be disposed of in the CWP. If the cuttings are
detennined to be hazardous, they will be disposed of in accordance with federal and state
regulations. TETC is responsible for arranging disposal of the cuttings.

2.5.7 DECONTAMINATION OF SOIL SAMPLING EQUIPMENT

Decontamination of the soil sampling equipment will be performed at a location proposed by
TETC and mutually agreed upon by the IAAP and USEPA. As part of decontamination
procedures, the drilling rig and associated equipment will be steam cleaned on a plastic drop
cloth before and after each borehole to prevent cross contamination. At a minimum, drill bits,
drill pipe, and the back and mast of the drilling rig will be steam cleaned and rinsed with potable
water from an USAEC-approved source before and after each monitoring well is installed. If
contaminated material remains after steam cleaning, hand brushing will be perfonned and the
equipment steam cleaned and rinsed with potable water a second time. The soil sampling
equipment will be decontaminated after every sample is collected using the following method:

1. Wash with potable water from an approved source.
2. Rinse with potable water.
3. Allow sampling equipment to air dry prior to further use. If the equipment will

not be used immediately, it will be wrapped in aluminum foil and stored in
plastic.

Soil sampling equipment will not be allowed to come in contact with any type of plastic because
of the analyses for organic compounds. Soil sampling equipment decontaminated and not
immediately reused will be wrapped in aluminum foil and stored in plastic.

Each PVC casing, screen, and cap used in the monitoring wells installed at the Ash Disposal
Cell in Trench 5 will be steam cleaned and rinsed with potable water from an USAEC-approved
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source before they are lowered into the borehole. The site geologist is responsible for the
supelVision of all steam-cleaning procedures.

Decontamination fluids will be containerized in labeled 55-gallon drums and kept on site at the
decontamination pad prior to delivery to the IAAP carbon futer treatment system. TETe is
responsible for arranging disposal for all decontamination fluids associated with monitoring well
installation.

2.5.8 DRIllING RECORDS

Drilling records will be kept in the daily field logbook for the assessment and on logs for each
borehole. The items that will be included in the daily field logbook are described in the
following sections.

2.5.8.1 Daily Logs

All infonnation pertinent to the field program for the groundwater quality assessment will be
recorded on appropriate data sheets and/or in the daily-field logbook which will be a waterproof,
bound book with consecutively-numbered pages. Entries in the logbook will be made in
waterproof ink, and will include the following infonnation:

• Name and address of field contact (on logbook cover)
• Names and affiliations of personnel on site
• General description of each day's field activities
• Documentation of daily weather conditions during fieldwork
• Sample locations (e.g., borehole number as description).

Entries in the logbook for each sample collected during the assessment will include the following
additional infonnation:

• Sample distribution (e.g., laboratory, hauler, etc.)
• ObselVations on the sample or the collection environment, if needed
• Identification of sampling device
• Any field measurements made during sample collection (e.g. air monitoring, etc.)
• Sequence of sample collection
• Type of sample matrix (e.g., soil, groundwater, etc.)
• Estimated volume of liquid samples
• Date and time of collection
• Field sample identification number
• Sampler's name
• Sample type (composite, split, etc.)
• PreselVatives used.

The bottom of each page in the logbook will be signed or initialed by the person making the
entries. No pages will be removed from the field logbooks for any reason. Only persons
authorized by the Project Manager or the Project Manager's designee make entries in the
logbook.
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In addition to the infonnation entered into the logbook, the following data sheets (described and
reproduced in this section in Figures 2-1 through 2-7) must be filled out: Decontamination
Record, Equipment Calibration Log, Borehole Log, Monitoring Well Construction Log,
Monitoring Well Development Log, Potentiometric Level Measurement Fonn, and Groundwater
Sampling Log.

2.5.8.2 Corrections to Documentation

All original data recorded in field logbooks and data entry sheets, on sample labels, or in cac
records, will be written with waterproof ink. If an error (e.g., incorrect date or sample depth)
is made on the document, corrections will be made simply by crossing a line through the error,
in such a manner that the original entry can still be read, and entering the correct infonnation.
All corrections will be initialed and dated.

2.5.8.3 Photographs

Photographs, if taken, will.be recorded in the appropriate logbook. Infonnation to be recorded
includes:

• Roll and frame number

• Time
• Photographer
• Location, e.g., "east side of the Ash Disposal Cell in Trench 5"
• Subject, e.g., "installation of Borehole XX"
• Significant features
• Names of any personnel included in the photograph.

2.5.8.4 Borehole Logs

The infonnation to be recorded on a Field Borehole Log (Figure 2-3) including lithologic
descriptions are listed below:

• Soil classification
• Unified Soil Classification symbol
• Secondary components and estimated percentage
• Color (Munsell)
• Plasticity
• Consistency (cohesive soil)
• Density (non-cohesive soil)
• Moisture content
• Texture/fabric/bedding and orientation
• Grain angularity

2.6 MONITORING WELL CONSTRUCTION MATERIALS AND TECHNIQUES

Monitoring well installation will include construction, wellhead completion, and development.
These procedures follow methods described in the USATHAMA Geotechnical Requirements for
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Drilling, Monitoring Wells, Data Acquisition, and Reports (USATHAMA, 1987), the RCRA
Groundwater Monitoring Technical Enforcement Guidance Document (USEPA, 1986b), and
Water Well Standards Bulletin 74-81 (CDWR, 1990). A Monitoring Well Construction Log
(Figure 2-4) and Monitoring Well Development Log (Figure 2-5) will be completed for each
monitoring well that is installed during the assessment.

2.6.1 CASING/SCREEN

Casing/Screen will be placed inside the hollow-stem augers. Filter pack, bentonite seal, and
Portland cement/bentonite grout are then emplaced in the annulus between the borehole wall and
casing/screen as the augers are withdrawn.

The monitoring well casing and screen will be constructed of 4-inch I.D., Schedule 40 PVC.
All PVC casing and screen will conform to Standard 14 of the National Sanitation Foundation
or the ASTM equivalent. Screens will be commercially fabricated and factory slotted. Screen
size will be 0.01 inch (ten/slot) or as determined by the site geologist. Screen length will be 15
feet so as to allow for seasonal water table fluctuation.

A centralizer may be attached to the monitoring well casing depending upon the total depth of
the borehole. This determination will be made in the field by the site geologist. If used, a
centralizer made of PVC, PTFE, or stainless steel will be attached to the casing (not screen) so
that it is above the granular futer pack and the bentonite seal.

Casing and screen sections will be flush threaded with screw joints. To prevent introduction of
contaminants into the monitoring well, no glue-connected fittings will be used. Each PVC
casing, screen, and the cap/plug will be steam-cleaned before lowering it into the borehole. The
site geologist is responsible for the supervision of all steam-cleaning procedures.

2.6.2 GRANULAR FILTER PACK

A representative sample of the futer pack will be submitted to the USAEC Project Manager for
approval prior to monitoring well installation. Once approved, the futer pack will be added to
the borehole after the casing/screen is in place to allow groundwater to enter the monitoring well
and stabilize the borehole wall adjacent to the screened interval. Washed and bagged, rounded
No.2 silica sand will be emplaced through a tremie pipe or poured down the annular space
between the casing/screen and hollow-stem augers, depending on field conditions. The futer
pack will extend from the bottom of the borehole to a maximum of 5 feet above the screen
(USEPA, 1986).

The volume of sand required to fill the annular space will be calculated. If the volume required
to fill the space is less than the calculated amount, bridging may have occurred. If bridging
occurs, a tremie pipe will be used to break the bridging and emplace the remaining sand. The
site geologist will record the start and stop times for emplacing the futer pack, depth intervals
in which sand was placed, amount of sand used, and problems that arise. The site geologist will
also record the type of material used for the futer pack including: trade name, source, supplier,
and typical grain size distribution. A sample of sand used in the futer pack will be collected and
archived as part of the project files.
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WELL DEVELOPMENf LOG

Date:

Project Name:

Project Number:

WelllD:

Well Location:

Date Well Installed:

Sample Number:

Duplicate Number:

EQUIPMENT

Recorded By:

Checked· By:

II

pH/Conductivityrremperature Meter #:

PID #:

Electric Sounder #:

Purging Equipment:

,

WELL DATA

Elevation:

Well Diameter:

Well Depth:

Static Water Level:

Screen Length:

Ground Condition of Well:
Remarks:

Water Column in Well:

Borehole Diameter:

Water Column in Borehole:

Standing Water Vol.:

Total Vol. Extr.:

Ambient PID:

Well Mouth PID:

Static Water Level 24 Hrs. After
Development:

Time

Rate

Temperature

pH

Conductivity

Vol. Purged

Remarks

2 3 4

FIGURE 2-5
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2.6.3 BENTONITE SEAL

A bentonite seal of 5-foot vertical thickness will be placed in the annular space above the futer
pack to separate the penneable zone from the cement grout surface seal. The bentonite will be
emplaced through a tremie pipe or poured directly into the annular space between the casing and
hollow-stem .augers , depending upon the conditions in the borehole. The bentonite will be
pourable pellets (or granules). Five to 7 gallons of potable water from an approved source per
one foot of bentonite pellets will be used to hydrate the bentonite. The bentonite will be allowed
to hydrate for at least one hour. The site geologist will record the start and stop times of the
bentonite seal emplacement, the depth interval of the seal, the amount of bentonite that was
used, and problems that arise. The type of bentonite and the supplier will also be recorded.
A sample of the bentonite will be collected.and archived as part of the project fues.

2.6.4 CEMENT GROen AND PROTECTIVE CASING

The Portland cement/bentonite grout mixture will be composed of a 20: 1 mixture of Type II
Portland cement and pure sodium bentonite powder, measured on a dry weight basis. The fmal
mixture will be wet enough (but not "runny") to be pumpable (maximum of 8 gallons of water
per 94-pound bag of cement). The mixture will be prepared in an above-ground mixer and
mechanically blended at the wellhead to produce a lump-free product. The mixed grout will be
recirulcated through the grout pump prior to placement. The grout will then be pumped through
a rigid side-discharging tremie pipe, such as drill rods or PVC, and placed just above the top
of the bentonite seal after the bentonite seal has hydrated.

At a minimum, 10 feet of grout will remain within the hollow stem augers. Therefore, 20 feet
of grout will be emplaced within the augers prior to removing 10 feet of auger flight. The grout
will be pumped until 20 percent of the grout has returned to the surface. The tremie pipe and
the remainder of the hollow-stem augers will then be removed, and additional grout will be
added to compensate for the volume of the removed augers. For grout placement at depths less
than ten feet in a dry hole, the grout may be poured in place from the ground surface.
Additional grout will be placed if the grout displays settlement depression after 24 hours.

After the grout has partially set, a vented, 5-foot long black iron/steel protective casing will be
emplaced in the grout. A 6-inch monitoring well protector will be used for the 4-inch PVC
monitoring wells. This protective casing will extend approximately 2.5 feet below land surface.
The protective casing will be set into the grout such that it will be set 2.5 feet above the ground
and no more than 0.2 feet above the top of the PVC monitoring well stick-up. After the grout
has completely set, depressions due to settlement will be filled in with the same grout mixture
previously used. The start and stop times of the cementing, the intervals that were cemented,
the amount of cement used, the mix used (gallons of water per bag of cement and the
cement/bentonite ratio), any additives to the cement, and problems that arose during grouting
will be recorded on the Monitoring Well Construction Log and in the field logbook.

2.6.5 MONITORING WELL PROTECTION AND MARKING

The protective casing emplaced in the Portland cement/bentonite grout will be seated in a 4 foot
by 4 foot by 6-inch thick concrete surface pad. The concrete pad will be graded to slope away
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from the monitoring well. The protective casing will include a hinged cap which will be
padlocked for protection and keyed for opening with one master key.

When the grout has set up around the protective casing, a 6-inch mortar collar will be placed
between the inside of the protective casing and the outside of the PVC monitoring well stick-up.
A hole will be drilled into the protective casing 1/8-inch above the mortar collar to allow for
drainage.

The monitoring wells will be protected with 4 concrete-filled steel posts which will be installed
radially around each monitoring well and extend to 3 feet above the ground surface. The posts
will be installed outside of the concrete pad and will be set 2 feet below the ground surface in
concrete.

After the grout and mortar collar have thoroughly set, the protective casing will be painted with
orange paint. The number and date of installation of each monitoring well will be clearly
marked in white paint on the monitoring well protective casing.

2.6.6 MONITORlNG WEU DEVELOPMENT

Monitoring well development is the process by which the aquifer's hydraulic conductivity is
restored by removing drilling fluids, solids and/or other mobile particulate matter from the
monitoring well. All monitoring wells installed during the assessment shall be developed no
sooner than 48 hours after installation to allow the monitoring well grout to cure. All
development activity will be recorded on the Monitoring Well Development Log illustrated in
Figure 2-5. Two methods of monitoring well development may be used during the assessment
activities at the IAAP. They are: (1) surging and bailing and (2) overpumping.

2.6.6.1 Surging and Bailing

The surging and bailing method is performed by moving a plunger up and down in the
monitoring well, in a manner similar to a piston in a cylinder. A close-fitting surge block serves
as the piston, and is operated in and directly above the screened portion of the monitoring well.
The screen will be surged in 5-foot sections using 10 to 20 up/down cycles per section. The
surge block will be removed periodically and a sediment bailer will be lowered into the
monitoring well to remove accumulated sediment from the monitoring well. A bailer will then
be used to ultimately remove a minimum of five times the standing water volume (SWV) which
includes the volume of water in the monitoring well casing and the volume of water in the
saturated portion of the filter pack. The following calculation will be used to determine the
SWV.

1. Calculate the volume of water in the casing (Volume A) by measuring the total
depth (ill) of the monitoring well and depth to water (DTW). Next, use the
following formula:

Volume A = (ill - DTW) * c
where c is the conversion factor for gallons based on casing diameter; c = 0.65
for a 4-inch I.D. casing.
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2. Calculate the volume of the saturated portion of the borehole (Volume B) by
measuring the TD of the borehole and DTW:

Volume B = (TDB - DTW) * c
where c is the conversion factor for gallons based on borehole diameter; c =
4.08 for a 10-inch diameter borehole.

3. Calculate the volume of the saturated granulated futer pack (Volume C):

Volume C = (Volume B - Volume A) * 0.30
where 0.30 is the assumed porosity of the granulated futer pack.

4. Calculate the SWV:

SWV = Volume A + Volume C

The temperature, pH, and specific conductance will be monitored once before, twice during, and
once after monitoring well development using a calibrated temPerature/pH/conductivity meter.

The monitoring well will be considered developed when: (1) groundwater is clear to the unaided
eye, (2) the thickness of sediment in the monitoring well is less than 1% of the screen length,
and (3) at a minimum, five times the SWV has been removed. If the groundwater is not clear .
or if sediment is greater than 1% of the screen length in the monitoring well after five SWVs
have been removed, then the USAEC Project Manager will be contacted for guidance.

2.6.6.2 Overpumping

As an alternative to surging and bailing the monitoring well, overpumping may be used to
remove fmes from the screened portion of the monitoring well. Ovetpumping consists of using
a high-volume pump to remove water from the monitoring well at a higher rate than is required
under nonnal circumstances. The pump must be rated to achieve the desired yield at a given
depth. The pump system should include:

0354.S2
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2.

3.

4.

5.

6.

A check valve to prevent water from running back into the monitoring well when
the pump is shut off.

Flexible discharge hose.

Safety cable or rope to remove the pump from the monitoring well.

Flow meter system (measuring bucket or inline flow meter).

Electric generator.

Ammeter, which measures current.
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The ammeter is used to gauge monitor pump performance. For instance, when the pump is
becoming clogged, the current will increase due to stress on the pump. When the water level
drops below the intake ports, the current will drop due to decreased resistance on the pump.

The pump will be used to remove a minimum of five times the SWV, determined by the
calculations outlined above. The temperature, pH, and specific conductance will be monitored
once before, twice during, and once after monitoring well development using a calibrated
temperature/pHIconductivity meter.

The monitoring well will be considered developed when: (1) groundwater is clear to the unaided
eye, (2) the thickness of sedinlent in the monitoring well is less than 1% of the screen length,
and (3) at a minimum, five times the SWV has been removed. If the groundwater is not clear
or if sediment is greater than 1% of the screen length in the monitoring well after five SWV
have been removed, then the USAEC Project Manager will be contacted for guidance.

2.6.6.3 Development Water

Monitoring well development water will be containerized and stored at the wellhead in labeled
55-gallon drums. Labels will identify the unit, monitoring well, and date of sample collection.
Disposal of development water will be based on analytical results of the subsequent groundwater
sample from that monitoring well. If the sample is non-hazardous, the development water will
be disposed of on site, downgradient of the unit. If the groundwater sample is above
background levels, but below ARARs, or is non-hazardous, it will be transported to the carbon
treatment system at IAAP, after approval by IAAP personnel.

2.6.6.4 Monitoring Well Development Equipment Decontamination

All monitoring well development equipment including bailers and pumps, will be decontaminated
by flushing/pumping, potable water from an USAEC-approved source, then potable water a
second time through the components. The exterior of the pump inlet hose will be steam cleaned.
Monitoring well development equipment will be thoroughly decontaminated prior to use and
between monitoring well locations to avoid cross contamination. All decontamination
information will be recorded on the Decontamination Record (Figure 2-1).

If a rig is used to handle equipment during monitoring well development, any grease that may
contact equipment going into the monitoring well must be cleaned off with Alconox'" solution,
then the rig will be steam cleaned and rinsed with potable water from an USAEC-approved
source.

Decontamination fluids will be containerized in labeled 55-gallon drums and kept on site at the
decontamination pad prior to delivery to the IAAP carbon futer treatment system. TETC is
responsible for arranging disposal for all other materials associated with monitoring well
development.
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2.7 GROUNDWATER SAMPLING

The groundwater sampling program at the IAAP will include sampling monitoring wells at the
Ash Disposal Cell in Trench 5 and at Line 6 one time per month for 5 consecutive months. The
three newly installed shallow monitoring wells and three existing shallow monitoring wells (T-1,
T-2, T-3, and G-4) shall be sampled for groundwater at the Ash Disposal Cell in Trench 5.
The nine existing shallow monitoring wells at Line 6 shall be sampled for groundwater (T-10,
T-13, T-16, T-19, T-22, T-25, T-28, T-31, and T-34). The analytical methods and quantity of
field and QA/QC samples, broken down by location, is presented in Tables 2-4 and 2-5.
Groundwater samples will be collected from the new monitoring wells to be installed at the Ash
Disposal Cell in Trench 5 no sooner than 14 days following development. This will allow the
groundwater in the monitoring well to return to equilibrium conditions. Groundwater samples
will be collected in order from the least likely contaminated monitoring well locations to most
likely contaminated monitoring well locations to lower the probability of cross contamination.
Groundwater sampling methods (discussed' below) follow procedures described in the RCRA
Groundwater Monitoring Technical Enforcement Guidance Document (USEPA, 1986b).

2:7.1 FlEW PARAMETERS MEASURED DURING MONITORING WELL PURGING AND

GROUNDWATER SAMPLE COLLECTION

The collection of field data during the groundwater quality assessment will require a variety of
field instruments. Proper maintenance, calibration, and operation of each instrument will be the
responsibility of the field task manager and the instrument technicians assigned to the project.
All instruments and other equipment used during the assessment will be maintained, calibrated,
and operated according to the manufacturers' guidelines and recommendations.

Field instruments will be calibrated prior to use in the field as appropriate. Calibration
procedures are described below. Copies of the instrument manuals will be maintained in
TETC's field office at the IAAP. A record of field calibration of analytical instruments (e.g. ,
PID, CGI, and temperature/pH/conductivity meter) will be maintained on the Equipment
Calibration Log by field personnel (Figure 2-2). These records will be subject to QA audit.
In addition, any notes on unusual results, changing of standards, battery charging, and operation
and maintenance will be included on the Log.

All instruments will be stored, transported, and handled with care to preserve equipment
accuracy. Damaged instruments will be taken out of service immediately and not used again
until a qualified technician repairs and recalibrates the instruments.

All field instruments and other equipment will be thoroughly decontaminated prior to use and
between sampling locations to avoid cross contamination. Instruments such as the Photovac PID
and the Exotox CGI will be wiped with a moist towel at the end of each work day.
Groundwater meters, such as the Hydac temperature/pH/conductivity meter, will be thoroughly
rinsed with deionized water after each use. All other equipment will be scrubbed in an
Alconox'DI solution, rinsed with potable water from an approved source, and fmally rinsed a
second time with potable water. Discarded materials, including paper towels and
decontamination fluids, will be accumulated and stored in appropriate receptacles for proper

0354.s2 2-24

67



T.ABLE.·.YA>..•···
··········.···S~y ••.()F···GI{()_iL\.TEItsAMP£E.:•.ANA£ySES••••FOR.THE.. AsH···])ISPoSAL ..CELL. .····..ATmNCa5foRoN$RO.OFSAMPtING

N
I

N
U\

......... . »....) < .

.....··.·....·.i ·.ii.········.,···i··.·./...,.•••··.·••I~d4· ••••••••••·.••..·.·•.• i .•..••.•.••••• ·~il''lll
TOX by APf* p.g/L

Mercury (fotal) by CVAA p.g/L

Mercury (Dissolved) by CVAA p.g/L

2,4-D by GC p.g/L

Pesticides/PCBs by GC p.g/L

2,4,5-TP Silvex by GC p.g/L

SVOCs by GC/MS p.g/L

VOCs by Purge & Trap GC/MS p.g/L

Arsenic (fotal) by GFAA p.g/L

Arsenic (Dissolved) by GFAA p.g/L

Lead (fotal) by GFAA p.g/L

Lead (Dissolved) by GFAA p.g/L

Selenium (fotal) by GFAA p.g/L

Selenium (Dissolved) by GFAA p.g/L

Explosives by HPLC p.g/L

Chloride by IC p.g/L

Fluoride by IC p.g/L

Nitrate by IC p.g/L

Sulfate by IC p.g/L

Barium (fotal) by ICAP p.g/L

Barium (Dissolved) by ICAP p.g/L

Cadmium (fotal) by ICAP p.g/L

Cadmium (Dissolved) by ICAP p.g/L

Chromium (fotal) by ICAP p.g/L

Chromium (Dissolved) by ICAP p.g/L

Iron (fotal) by ICAP p.g/L

Nmnberof
Eny:it9ijfu.~ ..tiil

A~Y$f$

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

> .•.... .•... Il*jllicatel

Jnp .m¢l4 ltm$~e !t~pnAA~~
Blanks ...•••• ..IJt~· ... :..>....... ll'~ ..... 1.·....!\fuU~

NA NA 0 12

NA NA 0 1

NA NA NA 1

NA NA 1 1

NA NA 1 1

NA NA 1 1

NA NA 1 1
2' 1 1 1

NA NA 1 1

NA NA NA 1

NA NA 1 1

NA NA NA 1

NA NA 1 1

NA NA NA 1

NA NA 0 1

NA NA NA 1

NA NA NA 1

NA NA 0 1

NA NA 0 1

NA NA 0 1

NA NA NA 1

NA NA 1 1

NA NA NA 1

NA NA 1 1

NA NA NA 1

NA NA 1 1

Total
A11alYses

16

5

5

6

6

6

6

9

6

5

6

5

6

5

5

5

5

5

5

5

5

6

5

6

5

6

*APT =

03S4T.24A

Adsorption-Pyrolysis-Titrimetric



Continued

1)11PUcatei
.·.R.epl!91t¢.· ..•.•
·~9~~ 1<

Total
AI1alyses

N
I

N
C1'.

Iron (Dissolved) by ICAP p.g/L 4

Manganese (fotal) by ICAP p.g/L 4

Manganese (Dissolved) by ICAP p.g/L 4

Silver (fotal) by ICAP p.g/L 4

Silver (Dissolved) by ICAP p.g/L 4

Sodium (fotal) by ICAP p.g/L 4

Sodium (Dissolved) by ICAP p.g/L 4

Coliform Bacteria by Membrane Filter CPM 4

Gross Alpha by proportional counting pCi/L 4

Gross Beta by proportional counting pCi/L 4

Radium by proportional counting pCi/L 4

Phenols by Spectrophotometric p.g/L 4

TOC by UV p.g/L 4

Temperature field determined °C 4

pH lab determined NA 4

Specific Conductance lab determined p.mhos 4

Key:

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

o
NA

NA

o
NA

NA

NA

12

12

12

5

6

5

6

5

5

5

5

6

6

6

6

16

5

16

16

CPM = Counts per 100 mL
CVAA = Cold Vapor Atomic Absorption
GC = Gas Chromatography
GCIMS = Gas Chromatography/Mass Spectrometer
GFAA = Graphite Furnace Atomic Absorption

HPLC = High Pressure Liquid Chromatography
IC = Ion Chromatography
ICAP = Inductively Coupled Argon Plasma
NA = Not Applicable

*APT =

03S<IT.24A

Adsorption-Pyrolysis-Titrimetric
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N
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N
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·····~itic#J~~~·······················
TOX by APT'"

Chromium (Dissolved) by CVAA

Mercury (Total) by CVAA

2,4-D by GC

Pesticides/PCBs by GC

2,4,5-TP Silvex by GC

SVOCs by GC/MS

VOCs by Purge & Trap GC/MS

Arsenic (Total) by GFAA

Arsenic (Dissolved) by GFAA

Lead (Total) by GFAA

Lead (Dissolved) by GFAA

Selenium (Total) by GFAA

Selenium (Dissolved) by GFAA

Explosives by HPLC

Chloride by IC

Fluoride by IC

Nitrate by IC

Sulfate by IC

Barium (Total) by ICAP

Barium (Dissolved) by ICAP

Cadmium (Total) by ICAP

Cadmium (Dissolved) by ICAP

Chromium (Total) by ICAP

Iron (Total) by ICAP

Iron (Dissolved) by ICAP

< .

.. R~pQrnng
.·..'tJ"mm.

p.g/L

p.g/L

p.g/L

p.g/L

p.glL

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

p.g/L

···Numb~of<·

EJl~~r9:~~~~ .
.... >~W»y~~>

20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Tt~p
..... JJ1.~

NA
NA

NA
NA
NA

NA

NA

10

NA

NA

NA
NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA

........... >< .

fj~ld

···JI.~>i

NA
NA
NA

NA

NA
NA
NA
5

NA
NA
NA

NA
NA
NA
NA

NA

NA
NA

NA

NA

NA

NA
NA

NA

NA

NA

<..

Rinseate
Btihks

o
NA
o
5
5

5
5
5

5
NA
5

NA

5
NA
o

NA

NA

o
o
o

NA
5

NA
5
5

NA

Duplicate!
R.eplicate
ADlllYses

60

5
5

5
5
5
5
5
5

5
5
5

5
5

5
5
5

5
5
5
5
5
5

5
5
5

Total
AIUlIYses

80

25
25
30
30
30
30
45
30
25
30
25
30
25
25
25
25
25
25
25
25
30
25
30
30
25

*APT =

03S4T.24B

Adsozption-Pyrolysis-Titrimetric
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Fleur
..)::llla.nk$>:
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R¢plieate Total
~~y~ < .:....... AI11dYSes

N
I

N
00

Manganese (fotal) by ICAP

Manganese (Dissolved) by ICAP

Mercury (Dissolved) by ICAP

Silver (fotal) by ICAP

Silver (Dissolved) by ICAP

Sodium (Total) by ICAP

Sodium (Dissolved) by ICAP

Coliform Bacteria by Membrane Filter

Gross Alpha by proportional counting

Gross Beta by proportional counting

Radium by proportional counting

Phenols by Spectrophotometric

TOCbyUV

Temperature field determined

pH lab determined

Specific Conductance lab determined

Key:

p.g/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

CPM 20 NA

pCi/L 20 NA

pCi/L 20 NA

pCi/L 20 NA

p.g/L 20 NA

p.g/L 20 NA

°C 20 NA

pH units 20 NA

p.h.mos 20 NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5

NA

NA

5

NA

o
NA

NA

5

5

5

5
o

NA

NA

NA

5

5

5

5

5

5

5

5

5

5

5

5

60

5

60

60

30
25
25
30
25
25
25
25
30
30
30
30
80

45

80

80

CPM = Counts per 100 mL
CVAA = Cold Vapor Atomic Absorption
GC = Gas Chromatography
GC/MS = Gas ChromatographylMass Spectrometer
GFAA = Graphite Furnace Atomic Absorption

HPLC = High Pressure Liquid Chromatography
IC = Ion Chromatography
ICAP = Inductively Coupled Argon Plasma
NA = Not Applicable

*APT =

03.s.IT.248

Adsorption-Pyrolysis-Titrimetric
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Total
AmtJyses

N
I

N
\0

TOX
TOC

Explosives by HPLC

Antimony (Total) by GFAA

Antimony (Dissovled) by GFAA

Barium (Total) by ICAP

Barium (Dissolved) by ICAP

Lead (Total) by GFAA

Lead (Dissolved) by GFAA

Mercury (Total) by CVAA

Mercury (Dissolved) by CVAA

Sodium (Total) by ICAP

Cyanide by Colorimetric

Sulfate by IC

Nitrate by IC

Ammonia by distillation

pH field determined

Specific Conductance field determined

Temperature field determined

Key:

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

",gIL

NA

",mhos

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

9 NA NA

1

1

1

NA

NA

1

NA

1

NA

1

1

1

1

NA

NA

NA

27

27

1

1

1

1

1

27

1

27

1

1

27

27

1

37

37

11

11

10

11

10

11

10

11

10

37

11

37

11

11

36

36

10

CVAA = Cold Vapor Atomic Absorption
GC = Gas Chromatography
GC/MS = Gas Chromatography/Mass Spectrometer
GFAA = Graphite Furnace Atomic Absorption

HPLC = High Pressure Liquid Chromatography
IC = Ion Chromatography
ICAP = Inductively Coupled Argon Plasma
NA = Not Applicable
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Total
AlUllyses

N
I

v,)

o

TOX p.g/L 45

Explosives by HCLP p.g/L 45

Antimony (Total) by GFAA p.g/L 45

Antimony (Dissovled) by GFAA p.g/L 45

Barium (Total) by ICAP p.g/L 45

Barium (Dissolved) by ICAP p.g/L 45

Lead (Total) by GFAA p.g/L 45

Lead (Dissolved) by GFAA p.g/L 45

Mercury (Total) by CVAA p.g/L 45

Mercury (Dissolved) by CVAA p.g/L 45

Sodium (Total) by ICAP p.g/L 45

Cyanide by Colorimetric p.g/L 45

Sulfate by IC p.g/L 45

Ammonia by Distillation p.g/L 45

pH field determination NA 45

Specific Conductance field determined p.mhos 45

Temperature field determined 0 C 45

Key:

NA NA 5 135

NA NA 5 135

NA NA 5 5

NA NA 5 5

NA NA NA 5

NA NA 5 5

NA NA NA 5

NA NA 5 5

NA NA NA 5

NA NA 5 5

NA NA NA 5

NA NA 5 135

NA NA 5 5

NA NA 5 135

NA NA 5 5

NA NA 5 5

NA NA NA 135

NA NA NA 135

NA NA NA 5

185

185

55

55

50

55
50
55

50
55

50
185

55
185
55

55

180

180

50

CVAA = Cold Vapor Atomic Absorption
GC = Gas Chromatography
GC/MS = Gas Chromatography/Mass Spectrometer
GFAA = Graphite Furnace Atomic Absorption
HPLC = High Pressure Liquid Chromatography

035ofl'.2SB

IC
ICAP
NA

= Ion Chromatography
= Inductively Coupled Argon Plasma
= Not Applicable



disposal by TETC. The following instruments will be used for groundwater sampling at the
IAAP:

2.7.1.1 Temperature/pH/Conductivity Meter

Electronic thermometers are calibrated to National Institute of Standards and Technology (NIST)
standards prior to initial use and are visually inspected at least once a year.

The pH meter is calibrated at the start and end of each sampling day with pH 4 and 7 buffers
or 7 and 10 buffers, whichever is expected to bracket the pH of the actual groundwater sample.
Calibration knobs are used to set the meter to read the value of the standards. The pH meter
is also checked periodically during the sampling period using a pH 7 buffer. If the reading
varies more than two-tenths of a unit between calibration checks, the meter will be re-calibrated.

Conductivity calibration is performed at the start of each sampling day by using KCI standard
solutions supplied by the instrument manufacturer. The meter must read within ± 1 percent of
full scale to be considered in calibration. Readings from conductivity meters are normally
stable; thus, calibration checks are usually limited to checks at the beginning and end of the
sampling day. If the calibration check at the end of the day indicates the meter is not within
tolerance, the data will be flagged to note the percent difference between the meter and standard.

2.7.1.2 Photoionization Detector

The PID will be calibrated in TETC's field office at the beginning of each sampling round using
isobutylene as the standard calibration gas. The initial calibration will be checked at the start
and end of each day with the calibration gas. The instrument will be re-calibrated if it
experiences abnormal perturbations or readings become erratic. Calibration and test results will
be recorded on the Equipment Calibration Log.

2.7.1.3 Combustible Gas Indicator

Calibration of the CGI will be performed prior to shipment to the field. Prior to daily use, the
instrument will be calibrated to fresh air for proper oxygen level indication. Oxygen alarm
functions will be verified by sampling exhaled air. The meter will be checked for combustible
gas response by sampling vapors from a bottle of isopropyl alcohol. Calibration and test results
will be recorded on the Equipment Calibration Log.

2.7.1.4 Electric Tape (Water Level Sounder)

The alarm function on the water level sounder is checked by immersion in water. The length
of tape is manually checked against a surveyor's steel tape annually.

2.7.2 STATIC WATER LEVEL MEASUREMENTS

Groundwater elevations will be computed each time the monitoring wells are sampled during the
assessment and recorded on a Potentiometric Level Measurement Log (Figure 2-6). In this
assessment, the groundwater elevations will be determined by measuring the depth to
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Potentiometric Level Measurement
(Tape. Electric Sounder) Page__1_of__

Drawing of Well and Measuring Point

N
I

C,;.)
N

Project Name - Project No. -----------

Location ----------------------------------
Well Designation ------State Permit No. -----ONner ------------

Date of ColT1>letion Use of Water Well Depth

Diameter Casing Type Screen Type ------------

Screened/Open Intervals ----------------------------­

Aquifer(s) SCreened ------------------------------

Pump Type -------------
Elevation of Ground Surface -------- Elevation of Measuring Point ----------- L.. ----'

Previous Static Level Elevation Difference between Ground Surface and Measuring Point

Time Tape Reading
Tape Water Level Water

InstrumentDate Reading M.P. Instrument Below Level Recorded
(Mo. Da. Yr) (24 Hr. At Measuring atWater Correction Correction Ground Above Type And

by Remarks
Clock) Point Mark Surface MSL Number

Comments ---------------------------------------------------

Checked by ----------- Date ---------

=7he &rthT8dInoIow Iliiiiiiii CrrpaaJione

FaTI'IF·l~

11I1/91

FIGURE 2-6

-a.....

Potentiometric Level Measurement



groundwater (static water level) in each monitoring well with a battery-powered Solinst sounder
prior to purging and sampling the monitoring wells. The sounder has marks on it at regular
intervals to indicate distance.

The measurements will be made by lowering the sounder into the monitoring well until it
contacts the groundwater surface. The depth to groundwater will be measured to the nearest
0.01 foot from a clearly marked reference point on the top of each monitoring well casing.
These measurements will be taken at least twice for each monitoring well; the variation between
the two measurements must be less than 0.01 foot. The groundwater elevation will be this depth
measurement subtracted from the elevation of the reference point on the monitoring well casing.
The elevation of this reference point will be survey-established from a benchmark located on
site. The sounder will be decontaminated prior to initial use and between each monitoring well
to be measured.

The following monitoring wells shall be measured for static water levels at the Ash Disposal Cell
in Trench 5 during each of the five rounds of ground water sampling:

• Three newly-installed shallow monitoring wells.
• All T-Series monitoring wells.
• All G-Series monitoring wells.
• All Jaycor monitoring wells.

The following monitoring wells shall be measured for static water levels at Line 6 during each
of the five rounds of ground water sampling:

• All T-Sedes monitoring wells.
• All Z-Series monitoring wells.

2.7.3 MONITORING WEU PURGING

The water standing in the monitoring well may not be representative' of in-situ groundwater
quality. Therefore, it is necessary to purge the monitoring well prior to sampling to achieve a
representative groundwater sample. Purging and sampling will be recorded on a Groundwater
Purge and Sample Log (Figure 2-7). Before purging the monitoring well, the static water level
will be measured using an electric sounder and the depth to the bottom of the monitoring well
will be measured using a weighted, calibrated measuring tape.

After the static water level and monitoring well depth have been measured, a Teflon™ bailer or
the dedicated bladder pumps will be used to purge water in the casing and water in the futer
pack. At least five SWVs (Section 2.6.6.1 of the QAP) will be purged from the monitoring
well, unless the monitoring well is purged dry before five SWVs have been achieved.

If the monitoring well is capable of yielding five SWVs, groundwater will be collected once
before, twice during, and once after purging and tested for temperature, pH, and specific
conductance. Samples will be measured quickly so as to have as little contact with the
atmosphere as possible. Groundwater samples will be collected immediately following purging.
The temperature, pH, and specific conductance will also be measured after sampling.
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GROUND WATER IlURGING AND SAMPLING RECORD

Date: WelllD: Sample Number: Recorded By:

Project Name: Well Location: Duplicate Number: Checked By:

Project Number:

EQUIPMENT

pH/Conductivity/Temperature Meter II: Purging Equipment:

PID II: Sampling Equipment:

Electric Sounder II:

I WELL DATA I
Elevation: Water Column in Well: Total Vol. Extr.:

Well Diameter: Borehole Diameter: Ambient PID:

Well Depth: Water Column in Borehole: Well Mouth PID:

Depth to Well Water: Standing Water Vol.:

Ground Condition of Well:
Remarks:

I PuRGING I SAMPLING I
1 2 3 4 1 2

Time

Rate

Temperature

pH

Conductivity

Vol. Purged

Remarks

I COLLECfED SAMPLES·· I
1 2 3 4 5 6

Sample Type

Analytical Param

Volume Required

Preservation

Field Filtered

Time

=1hI! Earth TechnoIoIlJl I FIGURE 2-7.... CaporaIJon0

Ground Water Purging
and Sampling Record
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If the monitoring well is incapable of yielding five SWVs, the monitoring well will be purged
until it has been purged dry and then allowed to recover. If the monitoring well recovers
rapidly, a second SWV will be purged. After the monitoring well has recovered sufficiently
from the second purging, the sample will be collected. The temperature, pH, and specific
conductance will also be recorded after sampling.

If recovery is very slow, a sample will be collected as soon as enough water has entered the
monitoring well. The temperature, pH, and specific conductance will also be recorded after the
sampling.

During purging, values for temperature, pH, and specific conductance will be recorded on the
form shown on Figure 2-7. Color and any odor will be recorded under the remarks column.
Values for temperature, pH, and specific conductance measured in the actual groundwater
samples collected for analysis will be recorded on the form shown on Figure 2-7.

2.7.4 GROUNDWATER SAMPLE WITHDRAWAL

The groundwater sampling techniques employed will be based on the analyses to be performed
on the sample. Table 2-6 lists the (1) analyses that will be performed during the assessment,
(2) sample containers that will be used for each analysis, and (3) holding times for each analysis.
Personnel performing groundwater sam.pling shall wear clean, chemical-resistant gloves when
obtaining a groundwater sample. New gloves shall be used collect groundwater samples from
each well. Groundwater samples will be collected using pre-cleaned, Voss disposable Teflonnt

bailer. A stainless steel chain will be used to lower the bailer into the monitoring well.
Groundwater samples will be collected by placing a Teflon™ sampling nipple into the bottom
of the bailer and allowing the sample to flow directly into the sample container(s).

Sample bottles and caps will be rinsed three times with the sample water. After the third rinse,
preservative (HCI, NH03, etc.), as required, will be added to the sample bottles. VOC samples
will be collected in 40-mL glass bottles allowing no headspace. This will be accomplished by
filling the bottle until a meniscus is over the top of the bottle, and fitting the cap securely.
Headspace will be checked by inverting the bottle and tapping the top to see if any air bubbles
are visible in the bottle. If an air bubble appears, the above procedure will be repeated with a
new 40-ml glass bottle because the sample bottles will contain HCI as a preservative to extend
the holding time of the sample.

Samples collected for all other analyses will be collected in the same manner as for VOCs, but
will be placed in plastic or glass containers filled to the top. If preservatives are in the
containers, they will not be allowed to overflow while filling.

The samples will be collected in order of decreasing volatilization as follows:

0354.S2

1.
2.
3.
4.
5.

Coliform Bacteria
TCL VOCs
TOX
TOC
SVOCs

2-35

6.
7.
8.
9.
10.

Explosives
TCL Pesticides/PCBs
2,4-D
2,4,5-TP Silvex
Phenols (Total)
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TABLE 2-6
ANALYSIS,> CONTAINERS,V(jI.JUl0E, PREsERVATION, AND HOLDING

TlMES·FOR GROUNJ}WAT.EII.S_l1E$COL14ECTEDAT<THE AsH DISPOSAL
.CEL:ri.INTRENCIt.·.5.·.·ANJ)···LlNE ··6

<,.< Volmne Maximum
1< .... PaljUrleter .....<....... 1.· Cq#tiiri¢t< . B#qUi~ rtesenation JlQlcfiflg:rJm~ ..

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

VOCs by Purge and Trap S 2x4O mL Cool, 4°C; HCI 14 days (7 days if
GC/MS to pH <2 not pH adjusted)

TOX by Adsorption-Pyrolysis- G 500mL Cool, 4°C; Iml of 7 days
Titrimetric O.lM sodium

sulfite

TOC by UV G 500mL Cool, 4°C; HCI 28 days
or H2S04 to < 2

SVOCs by GC/MS G 2xlL Cool, 4°C 7 days

Explosives by HCLP G 2XIL Cool,4°C 7 days to analysis

Antimony by GFAA P lxl L Cool, 4°C; HN03 6 months
to pH <2

Arsenic by GFAA P lXl L Cool, 4°C; HN03 6 months
to pH <2

Lead by GFAA P lxlL Cool, 4°C; HN03 6 months
to pH <2

Selenium by GFAA P,G lxl L HN03 to pH <2 6 months

Barium by ICAP P lxlL Cool, 4°C; HN03 6 months
to pH <2

Cadmium by ICAP P lXlL Cool, 4°C; HN03 6 months
to pH <2

Chromium by ICAP P lxl L Cool, 4°C; HN03 6 months
to pH <2

Iron by ICAP P,G lxlL HN03 to pH <2 6 months

Manganese by ICAP P,G lXlL HN03 to pH <2 6 months

Silver by ICAP P lxl L Cool, 4°C; HN03 6 months
to pH <2

Sodium by ICAP P lxlL Cool, 4°C; HN03 6 months
to pH <2

Mercury by CVAA P lxlL Cool, 4°C; HN03 28 days
to pH <2

Pesticides (l)/PCBs by GC G 2XIL Cool, 4°C; pH 7 days until
5-9 for pesticides extraction 40 days

(2) after extraction

Cyanide by Colorimetric P lxlL Cool, 4°C; NaOH 14 days (4)
to pH> 12; O.6g

Ascorbic Acid (3)

Fluoride by IC P lxlL None Required 28 days

Chloride by IC P lXl L None Required 28 days

Sulfate by IC P lxlL CooI,4°C 28 days

Nitrate by IC P lXlL Cool, 4°C 48 hours

Ammonia by Distillation P 500mL Cool, 4°C; H2SO4 28 days
to pH <2
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TABLE 2-6
ANALYSIS, CONTAINERS,VOLUME,PRESERVATION,AND HOLI>ING·TIMES
FOR GROUNDWATER <SAMPLES COLLECTED.ATTHE AsH··DISPOSAL·CELL

INIDRENCH·S· AND· BlNE6
Continued

...

VollUDe Maximwn
Parameter Container ... Required PreSerVation . ..... HoldinJfTime

pH lab determined P 250mL None Required Analyze
Immediately

Specific Conductance lab P 250mL Cool, 4°C 28 days
determined

Temperature field determined P 250mL None Required Analyze
Immediately

Gross Alpha by proportional P,G 1x1L HN03 to pH <2 6 months
counting or scintillation

Gross Beta by proportional P,G 1x1L HN03 to pH <2 6 months
counting or scintillation

Radium by proportional P,G 1X1L HN03 to pH <2 6 months
counting or scintillation

Phenols by Spectrophotometric G 500mL Cool, 4°C, H2SO4 28 days
to pH <2

Coliform Bacteria by P,G 100mL Cool, 4°C, 6 hours
membrane filter 0.008% N~S203

2,4-D by GC G 1x1L Cool, 4°C, pH5-9 40 days after
extraction

2,4,5-TP Silvex by GC G 1x1L Cool, 4°C, pH5-9 40 days after
extraction

Key:
CVAA = Cold Vapor Atomic Absorption
G = Amber Glass with Teflon-Lined Cap
GC Gas Chromatography
GC/MS = Gas Chromatography/Mass Spectrometer
GFAA = Graphite Furnace Atomic Absorption
HPLC = High Pressure Liquid Chromatography
IC = Ion Chromatography
ICAP = Inductively Coupled Argon Plasma
P = Polyethylene

(1) When the extractable analytes of concern fall within a single chemical category, the specified preservative and
maximum holding times must be observed for optimum safeguard of sample integrity. When the analytes of
concern fall within two or more chemical categories, the sample may be preserved by cooling to 4°C, reducing
residual chorine with 0.008 % sodium thiosulfate, storing in the dark, and adjusting pH to 6-9; samples
preserved in this manner may be held for 7 days before extraction and 40 days after extraction.

(2) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are
extracted within 72 hours of collection. For the analysis of aldrin, add 0.007% Na2S203.

(3) Should be used only in the presence of residual chlorine.
(4) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead

acetate paper before pH adjustment in order to determine if sulfide is present. If sulfide is present, it can be
removed by addition of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered
and then NaOH is added to pH 12.
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11. Fluoride 17. Dissolved Metals
12. CWoride 18. Cyanide
13. Sulfate 19. Gross Alpha
14. Nitrate 20. Gross Beta
15. Ammonia 21. Radium
16. Total Metals

Temperature, pH, and specific conductance will be measured and recorded (Figure 2-7) before
and after sampling to document the stability of the water over the sampling period. The fmal
measurement of those parameters will be used in assessing groundwater quality.

2.7.5 DUPLICATE SAMPLES & FlEW BLANKS

The following sections defme duplicate groundwater samples and field blanks and explains how
they will be used in the assessment. The quantity of duplicate groundwater samples and field
blanks are summarized in Table 2-3. All duplicate samples will be labeled as normal field
samples (Section 2.9. 1.1) so that laboratory personnel are unable' to distinguish them from
normal environmental samples. The numbering system for field blanks includes a number to
identify the unit (5 for the Ash Disposal Cell in Trench 5 and 6 for Line 6), plus the letters TB
for trip blanks, AB for ambient conditions blanks and RB for rinseate blanks. This is followed
by a sequential nunlber (date of collection) incremented throughout the project. As an example,
5TB1206 would be a trip blank collected at Line 5 on December 6.

2.7.5.1 Duplicates

A sample duplicate is defmed as two or more samples collected independently at a sampling
location during a single act of sampling. Groundwater sample duplicates will be collected at the
rate of one (1) groundwater duplicate for every 20 normal groundwater samples. Groundwater
sample duplicates will be analyzed for all applicable analyses.

2.7.5.2 Trip Blanks

Trip blanks are defmed as volatile organic analyte (VOA) sample bottles that are filled in the
laboratory with ASlM Type IT reagent-grade water, transported to the sampling location but
never opened, and returned to the laboratory with normal environmental samples being analyzed
for VOCs. One trip blank will accompany each cooler containing samples being submitted for
VOC analysis.

2.7.5.3 Ambient Conditions Blank

Ambient conditions blanks are defmed as samples collected by pouring ASlM Type IT reagent­
grade water into VOA sample containers at a sampling location. They are handled and labeled
as samples and transported to the laboratory for analysis. One arrlbient conditions blank will be
collected at the Ash Disposal Cell in Trench 5 for each round of groundwater sampling.
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2.7.5.4 RinseaJe Blanks

Rinseate blanks are defined as samples made of ASTM Type II reagent-grade water that has
been poured through or pumped through (in the case of pumps) the soil sampling device into the
required sample bottle, and transported to the laboratory for analysis. One set of rinseate blanks
will be collected at the Ash Disposal Cell in Trench 5 and at Line 6 for each round of
groundwater sampling. The rinseate blanks will be analyzed for all analyses being perfonned
on groundwater samples collected at the Ash Disposal Cell in Trench 5 and at Line 6.

2.7.6 MONITORING WEU PURGE WATER

Monitoring well purge water will be containerized and stored at the wellhead in labeled 55­
gallon drums. Labels will identify the unit, monitoring well, and date of sample collection.
Disposal of development water will be based on analytical results of the subsequent groundwater
sample from that monitoring well. If the sample is non-hazardous, the purge water will be
disposed of on site, downgradient of the unit. If the groundwater sample is hazardous, the purge
water will be disposed of through the carbon treatment system at the IAAP, after approval by
IAAP personnel.

2.7.7 GROUNDWATER SAMPLING EQUIPMENT DECONTAMINATION

All non-disposable sampling equipment, including internal components, will be thoroughly
decontaminated prior to use and between sample locations to avoid cross contamination. All
decontamination associated with groundwater sampling will be recorded on the Decontamination
Record (Figure 2-1). All equipment used for groundwater sampling will be decontaminated as
follows:

• Rinse with potable water from an USAEC-approved source
• Second rinse with potable water

Sampling equipment used to collect samples for organic analysis will not be allowed to come
into contact with any type of plastic, such as plastic storage bags. Sampling equipment not
immediately reused will be wrapped in aluminum foil.

Purge equipment, including bailers and pumps, will be decontaminated by flushing/pumping,
potable water from an USAEC-approved source , then a second potable water rinse through the
components. The exterior of the pump inlet hose will be steam cleaned.

Decontamination fluids will be containerized in labeled 55-gallon drums and kept on site at the
decontamination pad prior to delivery to the IAAP carbon ftIter treatment system. TETC is
responsible for arranging disposal for all other materials associated with groundwater sampling.

2.8 SURVEYING

The ground surface elevation and location of all newly-installed monitoring wells will be
surveyed at the completion of all monitoring well installation. In addition, the elevation of the
top of the monitoring well casing will be surveyed from a notch on the north side of the casing
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and detennined to 0.01 foot. All measurements will be traceable to, and previously established
from, aU.S. Costal and Geodetic Survey (USCGS) or U. S. Geological Survey (USGS) survey
benchmark. Map coordinates will be determined by using either the Universal Transverse
Mercator (UTM) on the State Planar grid to within + 3 feet. All surveyed locations,
benchmarks, and permanent markers will be recorded on both unit-specific and facility maps.
All surveying will be conducted by a certified land surveyor.

2.9 SAMPLE LABELING AND CHAIN OF CUSTODY

2.9.1 SAMPLE IDENTIFICATION

Throughout the field.program, consistent and thorough sample identification will be perfonned
by field personnel. This section documents the requirements and contingencies for this
procedure.

2.9.1.1 Sample Identification Code

Sample identification will be achieved through the use of a 3 part code. The fust part will
indicate the nun-tber of the unit, according to the following list:

Name

Ash Disposal Cell in Trench 5

Line 6

Unit Number

5

6

The second part will indicate the source of the sample, and will use the abbreviation system
described below. Each source will be numbered, as indicated by the "n" in the following
designations.

Location Type

Groundwater Monitoring Well (Terracon)

Groundwater Monitoring Well (TETC)

Soil Boring

Abbreviation

TCn

ETn

SBn

The third part will indicate the specific nUlnber of the sample obtained from the location. This
numbering will begin with 01 and will increase by 1 unit each time a sample is collected from
that location during this assessment, regardless of date or time. Single-digit numbers for
samples obtained from a specific location will be reported with a zero preceding, such as 01.

Two examples of this numbering system are presented below:
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• Third soil sample collected for analysis from soil boring number 6 at the Ash
Disposal Cell in Trench 5: 5SB603

2-40



• Second groundwater sample collected for analysis from Terracon monitoring well
number 10 at Line 6: 6TC1002

Each sample number along 'with the sample depth, date, and time the sample was obtained will
be recorded in the bound logbook and written on a sample label. After collection and identifica­
tion, the sample will be handled under cac procedures.

2.9.1.2 Sample Tags - Soil Samples

Sample tags for soil sample containers are illustrated in Figure 2-8. The infonnation recorded
on the sample tag will include:

• Installation where sample is being collected
• Site name
• Sample identification
• Depth of soil sample
• Date and time of sample collection
• Initials of the sampler
• Types of analyses to be conducted.

Sample tags will be affIXed by the samplers to the sampler liners or other container used.

2.9.1.3 Sample Tags - GroundwaJer Samples

Sample tags for groundwater sample containers are illustrated in Figure 2-9. The infonnation
recorded on the sample tag will include:

• Installation where sample is being collected
• Site name
• Sample identification
• Date and time of sample collection
• Initials of the sampler
• PreseIVative used (when appropriate)
• Types of analyses to be conducted.

Sample tags will be affIXed by the samplers to the sample containers used.

2.9.2 SAMPLE PACKAGING, AND SHIPPING

All samples will be packaged carefully to avoid breakage or cross contamination, and will be
shipped to the laboratory at proper temperatures. The following sample packaging requirements
will be followed:
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• Sample container tops will not be mixed. All tops will stay with the original
containers.
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FIGURE 2-8
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FIGURE 2-9
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• If the sample volume level is low because of limited sample availability, the level
will be marked with a grease pencil. This procedure will help the laboratory
determine if any leakage occurred during shipment.

• All glass sample bottles will be wrapped in bubble pack and placed in plastic bags
to minimize the potential for breakage and cross contamination during shipment.
Plastic bottles will not be wrapped, but will be placed in plastic bags.

• All samples will be cooled to 4 0 e. The coolers will be filled with ice within
Zip-Iock'Dl bags or blue ice. One temperature blank will be added· to each cooler.
A temperature blank is defmed as a VOA sample bottle that is filled with
deionized water and sent to the laboratory with the environmental samples. The
temperature will be determined immediately upon recepit at the laboratory. The
bagged sample containers will be packed in vermiculite.

• Empty space in the cooler will be filled in with vermiculite. Under no
circumstances will locally obtained material (sawdust, sand, etc.) be used.

• The eoe record will be placed· in a plastic bag and taped to the inside of the
cooler lid.

• All shipping containers will be custody-sealed for shipment to the laboratory.
The custody seal will be covered with ftlament tape wrapped around the shipping
container at least twice before the sample container is shipped to the laboratory.

2.9.3 SAMPLE CUSTODY

In order to maintain and document sample custody, the following eoe procedures will be
strictly followed. A sample is considered to be under custody if:

• It is in actual possession of the responsible person,

• It is in view, following physical possession,

• It is in the possession of a responsible person and is locked or sealed to prevent
tampering, or

• It is in a secure area.

2.9.3.1 Chain-oj-Custody Record

Sample custody is maintained by a "eoe Record" as illustrated in Figure 2-10. The custody
record is completed by the individual designated by the Project Manager as being responsible
for sample shipment and must be completed at the sampling location. The information recorded
on this record will include the following:
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Date

Page

Laboratory

Address

Client

Address

Project Name

Project Number

Method of Shipment -

Shipment Number

Project Manager

Telephone No.

Fax No.

Samplers

Field Sample Number

Location

Date, Time

Sample Type

Type/Size of
Container

Type of
Preservation

Filtered

Number of
Containers

Date COC was filled out

Page number and total number of pages

Name of laboratory samples are to be shipped to

Address of laboratory doing the analysis

The Earth Technology Corporation

1420 King Street, Suite 600, Alexandria, VA 22314

The project title: IAAP

The project number: 931978-02

Print the name of the shipment company (e.g., FEDEX,
courier)

Consecutive number from start of project

Daniel Bostwick

703/549-8728

703/549-9134

Signature of person(s) collecting the samples

Write the number of the sample

Print the location, or sample depth

Date and time sample was collected

Print the type of material, e.g., soil

Print the type or size of sample container,
e.g., 40 luI VOA

Print the preservation temperature (e.g., 4 0 C)
and the preservation chemical (e.g., HN03 to pH < 2)

Put a check mark if sample has been ftltered in the field

Number of sample containers
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Analysis Required

Relinquished by

Company

Reason

Date/Time

Received by

Company

Print the type of analysis required TCL VOCs (e.g.,
LM33)

Signature and printed name of the person relinquishing the
sample

Print the name of the organization relinquishing the sample

State reason for sample transfer, e.g., transport to
laboratory

Date and time at which sample custody was transferred

Signature and printed name of the receiving person

Print the name of the receiving organization

Laboratory job nUInber, laboratory sample number, and contract/PO/quote infonnation will be
completed by the laboratories.

The completed original COC fonn should be returned promptly to TETC by laboratory
personnel upon initial receipt of the samples and completion of the fonn. The original fonn
shall be a pennanent part of the project records. Distribution is as follows:

White Copy ­
Canary
Pink
Goldenrod

Project Office flie
Testing laboratory
Courier or delivery service
USAEC Project Manager

2.9.3.2 Transfer of Custody

Field personnel initially taking the sample are responsible for the care and custody of the
sample(s) until it is properly transferred or delivered to laboratory personnel. All samples will
be accompanied by a COC record. When transferring the possession of samples, the individuals
relinquishing and receiving the samples will sign, date, and note the time on the record. The
companies from which the sample is relinquished and to which it is delivered, and the reason
for transfer will also be noted. This record documents the transfer of samples from the custody
of the sampler to that of another person, or the laboratory.

The relinquishing individual will record specific shipping data (air bill number, office, time, and
date) on the original and duplicate custody records. It is the Project Manager's responsibility
to ensure that all shipping data are consistent and that they are made part of the pennanent job
flie.

If sent by mail, the package will be sent by registered mail, with a return receipt requested. If
sent by common carrier, a bill of lading will be used. Freight bills, postal service receipts, and
bills of lading will be retained as part of the pennanent documentation.
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Sample shipment destinations will be as follows:

Sample

Soil, groundwater

Soil

Type of Analysis

Analytical Chemistry

Physical Tests

Ship to

Pace, Incorporated
(Minneapolis, MN)
TETC Field and Laboratory
Testing Services (Huntington
Beach, CA)

2.9.4 LABORATORY OPERATIONS, PACE, INC.

All sample log:...in, storage, and cac documentation are the responsibility of the sample
custodian. anly the sample custodian is authorized to sign for incoming samples. The sample
custodian is responsible for retaining documents of shipment, and verifying,data entered into the
laboratory custody records. In addition, the sample custodian will ensure that sample storage
is secure and maintained at the proper temperature.

2.9.5 SAMPLE CUSTODY RECORDS

All samples shall be accompanied by a field cac record. A cac record must also be used if
the laboratory relinquishes control of the samples to subcontractor laboratories or returns the
samples to the originator. A laboratory cac is used to track the samples within the laboratory.
All field cac records are filed permanently with the analytical data. The completed original
cac will be fOIWarded to TETC.

2.9.6 SAMPLE HANDUNG

Upon receipt of USAEC samples the sample custodian signs the field cac, logs samples in,
completes a Sample Receipt Checklist, and properly stores the samples in a secure area until
they are relinquished to the laboratory. A copy of the field cac, log-in, and Sample Receipt
Checklist go into the lot data packets.

Laboratory cac is initiated when the neat samples, assigned to analytical lots, are transferred
to an analyst for preparation or analysis. In most cases, the extraction or digestion analyst
initiates a second cac with the neat samples, to the sample custodian. A copy of the neat
sample cac goes into each applicable data packet along with the extract/digest cac form.

2.10 DATA COLLECTION QAP

This Sample Analysis section of the Data Collection QAP describes the QA and Quality Control
(QC) procedures to be used throughout the sampling and analysis of the accelerated groundwater
quality assessment at IAAP, in Middletown, Iowa.
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2.11 LABORATORY DQOs

2.11.1 PRELIMINARY LABORATORY DQOS DEVELOPMENT

Quality criteria address the following data characteristics: accuracy, precision, completeness,
representativeness, and comparability.

Accuracy: Accuracy is the degree of agreement of a measurement or average of measurements
with an accepted reference or "true" value, and is a measure of bias in the system.

For this project, accuracy of the measurement data will be assessed and controlled. Results for
blank, standard matrix, and surrogate spikes will be the primary indicators of accuracy. These
results will be used to control accuracy within acceptable limits by requiring that they meet
specific ,criteria. As standard matrix spikes and surrogates are analyzed, target concentrations
versus found concentrations will be plotted, using the method of least squares linear regression,
and the slope will measure the accuracy of the method.

Acceptance limits will be based upon previously established laboratory capabilities for the
control analytes using control chart techniques. In this approach, the control limits reflect the
minimum and maximum recoveries expected for individual measurements for an in-control
system. Recoveries outside the established limits indicate some assignable cause, other than
normal measurement error, and possible need for corrective action. This includes recalibration
of the instrument, reanalysis of the QC sample, reanalysis of the samples in the lot, or flagging
the data as suspect if the problems cannot be resolved. For highly contaminated samples,
recovery of surrogates may depend on sample homogeneity.

Precision: Precision is a measure of mutual agreement among individual measurements of the
same property under prescribed similar conditions. It is independent of the error (accuracy) of
the analyses and reflects only the degree to which the measurements agree with one another, not
the degree to which they agree with the "true" value for the parameter measured. Precision of
the measurement data for this project will be based upon duplicate/replicate analyses
(replicability), control sample analyses (repeatability), and results for duplicate/replicate field
samples (sampling replicability). Field duplicates/replicates are defmed as two or more samples
collected independently at a single sampling location during a single act of sampling. These
samples are submitted blind to the laboratory. Field duplicates/replicates will number 5 percent
of the original sample number or 1 per lot whichever is greater. At Trench 5, field
duplicates/replicates will be collected for groundwater and soil samples and analyzed for the
same parameters as the original sample. Field duplicates/replicates will be collected for
groundwater samples at Line 6, and analyzed for the same parameters as the original sample.

Discretely sampled field duplicates/replicates are useful in determining sampling variability.
However, greater than expected differences between replicates may occur because of
inhomogeneity in the sample material. In these instances a visual examination of the sample
material will be performed in order to document the reason for the difference. Field sample
duplicates/replicates shall be used as a QC measure to monitor precision relative to sample
collection activities. Analytical precision shall be evaluated by using duplicate spiked samples.
As a part of the method approval process, percent imprecision is calculated using USAEC

0354.S2 2-49



software, for method Classes 1, lA, and lB. On a daily basis, precision is tracked for a
specific method using a range (R) control chart.

The analyst or his supervisor must investigate the cause of data outside stated acceptance limits.
Follow-up action includes recalibration, reanalysis of QC samples ifjustified, sample reanalysis,
or flagging the data as suspect if problems cannot be resolved.

Completeness: Completeness is a measure of the amount of valid data obtained from a
measurement system compared to the amount expected to be obtained under correct, normal
conditions.

The target value for completeness of all parameters is 100 percent. Measurement data
completeness is a measure of the extent to which the database resulting from a measurement
effort fulfills objectives for the amount of data required. For this program, completeness will
be defmed as the valid data percentage of the total tests requested.

Successful analyses are defmed as those where the sample arrived' at the laboratory intact,
properly preserved, in sufficient quantity to perform the requested analyses, and accompanied
by a completed COCo Furthermore, the sample must be analyzed within the specified holding
time and in such a manner that analytical QC acceptance criteria are met.

Completeness for the entire project also involves completeness. of field and laboratory
documentation, whether all samples and analyses specified in the Statement of Work have been
processed and the procedures specified in this document and laboratory standard operating
procedures (SOPs) have been implemented.

For the project as a whole, a completeness value of 90 percent will be considered acceptable.
Failure to achieve this goal may necessitate resampling and reanalysis.

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.

The characteristics of representativeness are usually not quantifiable. Subjective factors to be
taken into account are as follows:

• Degree of homogeneity of a site
• Degree of homogeneity of a sample taken from one point in a site
• Available information on which a sampling plan is based.

Field duplication and field replication, as defmed under precision, are also used to assess
representativeness. Two or more samples which are collected at the same location and at the
same time, are considered to be equally representative of this condition, at a given point in space
and time. To maximize representativeness of results, sampling techniques, sample size, and
sample locations will be carefully chosen so they provide laboratory samples representative of
the site and the specific area. Properly installed monitoring wells ensure that the groundwater
being sampled originates from the aquifer of concern. Care must be taken to ensure proper
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stabilization of measured water parameters, clarity, and color before groundwater samples are
taken. Precautions, such as not operating combustion engines near a well during sampling, must
be taken so that introduction of extraneous compounds does not threaten the representativeness
of the samples.

Soil samples are even less homogeneous than groundwater, and thus it is important for the
sampler and analyst to exercise good judgment when removing a sample. Samples exhibiting
obvious stratification or lithologic changes should not be used as duplicates/replicates. Within
the laboratory, precautions are taken to extract from the sample container an aliquot
representative of the whole sample. For samples requiring volatiles analysis, premixing or
homogenizing should be kept to a minimum.

Comparability: Comparability expresses the confidence with which one data set can be
compared to another data set measuring the same property. Comparability is ensured through
the use of established and approved sample collection techniques and analytical methods,
consistency in the basis of analysis (wet weight, volume etc.), consistency in reporting units, and
analysis of standard reference materials.

Data comparability will be achieved by using standard units of measure Le., mg/L for metals
and inorganics in water samples, p,g/L for organics in water, and mg/kg (dry weight) for both
inorganics and organics in soil samples.

The use of standard methods to collect and analyze samples (in this case ASTM and USAEC
methods), along with instruments calibrated against Standard Analytical Reference Materials
(SARM) which are NIST traceable standards, will also ensure comparability.

Comparability also depends on the other data quality characteristics. Only when data are judged
to be representative of the environmental conditions, and when precision and accuracy are
known, can data sets be compared with confidence.

2.11.2 QUANTITATIVE LABORATORY DQOS

Project quality objectives for the various measurement parameters associated with site
characterization efforts are not quantifiable for representativeness and comparability. Accuracy
and precision are tracked daily through the use of USAEC required x-bar and R control charts.
A completeness factor of 90 percent is acceptable.

2.12 FIELD SAMPLING PROCEDURES

Sections 2.5 through 2.9 in this QAP contains brief summaries and references for the field tasks
to be perfonned as part of the accelerated groundwater quality assessment effort at lAAP.

2.12.1 SAMPLING PROTOCOLS

Refer to Sections 2.5 through 2.7 for more detailed descriptions of the field sampling procedures
that will be used for field activities perfonned.
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2.12.2 SAMPLE HANDLING

PreselVation of samples is required to retain integrity. The most common preselVation
techniques include pH adjustment and temperature control. Field personnel will use USAEC
container types and adhere to USAEC preselVation techniques for the parameters of concern as
listed in Appendix H of the 1990 USAmAMA QAP. Minimum sample volumes required for
each analysis are also specified and must be obselVed. Pre-cleaned sample containers for
groundwater samples, will be provided by the laboratory. The containers are pre-cleaned and
laboratory certified (I-Chern Superfund Analyzed) with certificate of analysis. The cleaning
procedure is in accordance with USAEC specifications for glassware cleaning (Appendix F of
the 1990 USATHAMA QAP). The certificate of analysis will be on flIe at the laboratory.

The sample bottle and its original cap shall be triple rinsed with the sample water prior to filling
the bottle with the sample to be analyzed. The appropriate preselVative (provided by the
laboratory) will be added to the bottle once the sample has been taken and the original cap will
be placed securely on the container. Soil samples will consist of stainless steel sampler liners,
sealed with Teflon'Di paper and plastic caps. Sample containers will be packaged according to
procedures outlined in Section 2.9.2. Samples are to be analyzed within the holding times
defmed in certified laboratory methods, and are never to exceed the prescribed holding times
given in Appendix H of the 1990 USAmAMA QAP.

2.13 LABORATORY SAMPLE CUSTODY

Sample custody is described in detail in Section 2.9 in this QAP.

2.14 LABORATORY INSTRUMENT CALmRATION

Prior to sample analysis, chemical calibration of each target analyte must be performed to ensure
analytical instrumentation is functioning properly within the established sensitivity range.
.Protocols defming the procedures and QC measurements for instrument calibration will be in
accordance with criteria specified in the 1990 USATHAMA QA Program and the individual
approved methods.

Calibrations for physical and electrical measurements must be NIST traceable and records
showing NIST traceability should be readily available. The calibration frequency schedule
whether set by the manufacturer of the instrument, or by the laboratory, should be adhered to.

For chemical calibrations, initial calibration for the methods to be used in this project will be
performed routinely by the laboratory as part of the approved analytical protocol. New initial
calibrations are not required unless the instrument fails the daily calibration test procedure. The
initial calibration procedure also requires the analysis of a calibration check standard (in
accordance with the 1990 USATIIAMA QAP, Section 8.2) before sample analysis can begin.

For Class 1, 1A and 1B methods prior to analysis, all instruments will be calibrated daily to
ensure that the instrumental response has not changed significantly from the previous calibration.
Analysis should be performed on the highest concentration standard. A response within the
required percentage or two standard deviations of the mean response for the same concentration
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as detennined from preperformance demonstration, perfonnance demonstration, and prior
initial/daily calibrations, indicates the instrument calibration is acceptable and sample analysis
may proceed. If the response fails the percentage or two standard deviation criterion, the daily
standard will be reanalyzed. Failure of the second analysis requires initial calibration to be
perfonned as specified in the 1990 USATHAMA QAP. The laboratory will perform daily
calibration for Class 2 methods at the beginning and end of the analytical sample sequence.

2.15 ANALYTICAL PROCEDURES

Analytical procedures concerning sample preparation, analysis, and reporting must be in
accordance with the approved USAEC method and the guidelines given in the USATHAMA
QAP. Analytical methods are given in Table 2-7 and discussed below.

2.15.1 ANALYTICAL METHODS

Standard analytical methods to be used for the sample analyses are approved by USAEC and are
similar in scope to USEPA methods.

The purpose of the laboratory analyses is to identify the types and concentrations of
contaminants in soil and groundwater. The analytical methods to be perfonned on soil and
groundwater samples collected during the accelerated groundwater ·quality assessment at IAAP
were chosen based on the site history and the contaminants which have been identified during
previous investigations. The contaminants of potential concern include explosives, PCBs and
various metals.

2.15.2 DETECTION LIMITS

Certified reporting limits (CRL) are required for all methods prior to sample analysis of USAEC
projects to evaluate method performance. CRLs are based on all procedures and sample
preparations used in the method. Therefore, if any procedure or sample preparation used in the
method changes, then the method must be recertified. Analytical methods and their associated
CRLs used for IAAP are listed in Table 2-7.

2.16 LABORATORY DATA REDUCTION, VALIDATION, AND REPoRTING

2.16.1 DATA REDUCTION

Chemical data shall be submitted to the USAEC Chemistry Branch from the analytical laboratory
in data packages. It will be the responsibility of the laboratory QAC to check the raw laboratory
data for completeness and accuracy. Raw laboratory data will be transferred from the laboratory
reports to the IRDMIS database for group and record checks.

It will be the responsibility of the QAC and Data Manager to ensure that all data transferred to
IRDMIS are transferred correctly. All data transferred will be checked at least once for
completeness and accuracy of transfer.
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JB06 METALS/CVAA MERCURY SO J-lg/G 0.087000

JC02 METALS/AA SILVER SO J-lg/G 1.010000

JD08 METALS/GFAA ARSENIC SO J-lg/G 18.400000

JS14 METALS/ICP BARIUM SO J-lg/G 4.870000

METALS/ICP CADMIUM SO J-lg/G 0.427000

METALS/ICP CHROMIUM SO J-lg/G 0.974000

LH04 PCBGC/ECD DIBUTYLCHLORENDANTE SO J-lg/G 0.170000

PCB/GC/ECD PCB/I016 SO J-lg/G 0.100000

PCB/GC/ECD PCB/1248 SO J-lg/G OOסס0.09

PCB/GC/ECD PCB/I254 SO J-lg/G 0.076000

PCB/GC/ECD PCB/1260 SO J-lg/G 0.062000

LH19 ORGANIC/ECD oc-BENZENE HEXACHLORIDE SO J-lg/G 0.002500

ORGANIC/ECD oc-CHLORDANE SO J-lg/G 0.004000

ORGANIC/ECD ENDOSULFAN I SO J-lg/G 0.004700

ORGANIC/ECD ALDRIN SO J-lg/G 0.013000

ORGANIC/ECD I3-BENZENEHEXACHLORIDE SO J-lg/G 0.005400

ORGANIC/ECD ENDOSULFAN II SO J-lg/G 0.007100

ORGANIC/ECD DECACHLOROBIPHENYL SO J-lg/G 0.006900

ORGANIC/ECD 2,4,5,6-TETRACHLOROMETAXYLENE SO J-lg/G 0.007100

ORGANIC/ECD b. -BENZENEHEXACHLORIDE SO J-lg/G 0.022800

ORGANIC/ECD DIELDRIN SO J-lg/G 0.007800

ORGANIC/ECD ENDRIN SO J-lg/G 0.011100

ORGANIC/ECD ENDRIN ALDEHYDE SO J-lg/G 0.027600

ORGANIC/ECD ENDRIN KETONE SO J-lg/G 0.006100

ORGANIC/ECD ENDOSULFANSULFATE SO J-lg/G 0.013000

ORGANIC/ECD V -CHLORDANE SO J-lg/G 0.021400

ORGANIC/ECD HEPTACHLOR SO J-lg/G 0.009600

~54TBL.2-7A 2-54



TABLE 2-7A
·PA(n!,;ilNeORPoRA~D•.AN.A.LYTiCALMETIIQPs.><l1I1.L$···F()R··SOIL

Continued

Metb(>.d .......
....... < . ........

. ... -. ".
"." .................

··Num1>¢r ··M~b«)dName ····.·Ch.¢~ica)C()nStitu¢llt •.•.•·.•·· . ·>Matr.ft·.·> )(Juits CRL.................

LH19 ORGANIC/ECD HEPTACHLOR EPOXIDE so ,",gIG 0.003900
(Cont.)

ORGANIC/ECD LINDANE so ,",gIG 0.020000

ORGANIC/ECD METHOXYCHLOR SO ,",gIG 0.211000

ORGANIC/ECD ppDDD SO ,",gIG 0.011200

ORGANIC/ECD 2,2-BIS(p-eHLOROPHENYL)-I, I- SO ,",gIG 0.014200
DICHLOROETHENE

ORGANIC/ECD 2,2-BIS(p-eHLOROPHENYL)-I,I,I- SO ,",gIG 0.009600
TRICHLOROETHANE

LM30 SEMIVOLATILES/GCMS 1,2,4-TRICHLOROBENZENE SO ,",gIG 0.290000

SEMIVOLATILES/GCMS 1,2-DICHLOROBENZENE SO ,",gIG 0.320000

SEMIVOLATILES/GCMS 1,3-DICHLOROBENZENE SO ,",gIG 0.580000

SEMIVOLATILES/GCMS 1,4-DICHLOROBENZENE SO ,",gIG OOסס0.17

SEMIVOLATILES/GCMS 2,4,5-TRICHLOROPHENOL SO ,",gIG 0.240000

SEMIVOLATILES/GCMS 2,4,6-TRIBOMOPHENOL SO ,",gIG OOסס0.35

SEMIVOLATILES/GCMS 2,4,~TRICHLOROPHENOL SO ,",gIG ooסס0.30

SEMIVOLATILES/GCMS 2,4-DICHLOROPHENOL SO ,",gIG OOסס0.28

SEMIVOLATILES/GCMS 2,4-DIMETHYLPHENOL SO ,",gIG OOסס0.33

SEMIVOLATILES/GCMS 2,4-DINITROTOLUENE SO ,",gIG OOסס0.31

SEMIVOLATILES/GCMS 2,6-DINITROTOLUENE SO ,",gIG ooסס0.20

SEMIVOLATILES/GCMS 2-eHLOROPHENOL SO ,",gIG OOסס0.17

SEMIVOLATILES/GCMS 2-CHLORONAPHTHALENE SO ,",gIG OOסס0.33

SEMIVOLATILES/GCMS 2-FLUOROBIPHENYL SO ,",gIG OOסס0.18

SEMIVOLATILES/GCMS 2-FLUOROPHENOL SO ,",gIG OOסס0.35

SEMIVOLATILES/GCMS ~METHYLNAPHTHALENE SO ,",gIG OOסס0.17

SEMIVOLATILES/GCMS 2-CRESOL SO ,",gIG OOסס0.17

SEMIVOLATILES/GCMS 2-NITROANILINE SO ,",gIG OOסס0.36

SEMIVOLATILES/GCMS 2-NITROPHENOL SO ,",gIG OOסס0.26

SEMIVOLATILES/GCMS 2-METHYL-4,6-DINITROPHENOL SO ,",gIG OOסס0.84

SEMIVOLATILES/GCMS 4-BROMOPHENYL PHENYL ETHER SO ,",gIG 0.170000
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LM30 SEMIVOLATILEStGCMS 3-METHYL-4-CHLOROPHENOL so Ilg/G OOסס0.23

(Coot.)
SEMIVOLATILES/GCMS 4-CHLOROPHENYL PHENYL ETHER SO Ilg/G 0.200000

SEMIVOLATILES/GCMS 4-CRESOL SO Ilg/G OOסס0.18

SEMIVOLATILES/GCMS 4-NITROPHENOL SO Ilg/G ooסס2.50

SEMIVOLATILES/GCMS ACENAPHTHENE SO Ilg/G OOסס0.27

SEMIVOLATILES/GCMS ACENAPHTHYLENE SO Ilg/G OOסס0.27

SEMIVOLATILES/GCMS ANTHRACENE SO Ilg/G OOסס0.17

SEMIVOLATILES/GCMS BIS(2-CHLOROETHYOXY)METHANE SO Ilg/G OOסס0.17

SEMIVOLATILES/GCMS BIS(2-CHLOROISOPROPYL)ETHER SO Ilg/G OOסס0.17

SEMIVOLATILES/GCMS BIS(2-CHLOROETHYL)ETHER SO Ilg/G ooסס1.60

SEMIVOLATILES/GCMS BIS(2-ETHYLHEXYL)PHTHALATE SO Ilg/G OOסס0.19

SEMIVOLATILES/GCMS BENZO[A]ANTHRACENE SO Ilg/G OOסס0.17

SEMIVOLATILES/GCMS BENZO[A]PYRENE SO Ilg/G 0.240000

SEMIVOLATILES/GCMS BENZO[B]FLUORANTHENE SO Ilg/G OOסס0.73

SEMIVOLATILES/GCMS BUTLYBENZYLPHTHALATE SO Ilg/G ooסס0.20

SEMIVOLATILES/GCMS BENZOIC ACID SO Ilg/G OOסס0.92

SEMIVOLATILES/GCMS BENZO[GHOPERYLENE SO Ilg/G OOסס0.25

SEMIVOLATILES/GCMS BENZO~]FLUORANTHENE SO Ilg/G ooסס0.40

SEMIVOLATILES/GCMS BENZYL ALCOHOL SO IlglG OOסס0.17

SEMIVOLATILES/GCMS CHRYSENE SO Ilg/G OOסס0.27

SEMIVOLATILES/GCMS HEXACHLOROBENZENE SO Ilg/G 0.260000

SEMIVOLATILES/GCMS HEXACHLOROCYCLOPENTA-DIENE SO Ilg/G ooסס1.80

SEMIVOLATILES/GCMS HEXACHLOROETHANE SO IlglG OOסס0.17

SEMIVOLATILES/GCMS DIBENZ[AH]ANTHRACENE SO Ilg/G 0.270000

SEMIVOLATILES/GCMS DIBENZOFURAN SO Ilg/G OOסס0.17

SEMIVOLATILES/GCMS DIETHYL PHTHALATE SO Ilg/G OOסס0.35

SEMIVOLATILES/GCMS DIMETHYL PHTHALATE SO Ilg/G OOסס0.17
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LM30 SEMIVOLATILES/GCMS DI-N-BUTYL PHTHALATE SO Jjg/G 0.510000
(Cont.)

SEMIVOLATILES/GCMS DI-N-OCTYL PHTHALATE SO Jjg/G OOסס0.22

SEMIVOLATILES/GCMS FLUORANTHENE SO Jjg/G 0.170000

SEMIVOLATILES/GCMS FLUORENE SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS HEXACHLOROBUTADIENE SO Jjg/G OOסס0.28

SEMIVOLATILES/GCMS INDENO[1,2,3-C,D]PYRENE SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS ISOPHORONE SO Jjg/G OOסס0.32

SEMIVOLATILES/GCMS NAPHTHALENE SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS NITROBENZENE SO Jjg/G OOסס0.19

SEMIVOLATILES/GCMS NITROBENZENE-D5 SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS N-NITROSODI-N-PROPLAMINE SO Jjg/G ooסס1.10

SEMIVOLATILES/GCMS N-NITROSODIPHENYLAMINE SO Jjg/G 0.170000

SEMIVOLATILES/GCMS PENTACHLOROPHENOL SO Jjg/G ooסס0.48

SEMIVOLATILES/GCMS PHENANTHRENE SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS PHENOL-D5 SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS PHENOL SO Jjg/G OOסס0.17

SEMIVOLATILES/GCMS PYRENE SO Jjg/G OOסס0.97

SEMIVOLATILES/GCMS TERPHENYL-DI4 SO Jjg/G OOסס0.74

LM33 VOLATILES/GCMS 1,1,1-TRICHLOROETHANE SO Jjg/G 0.002500

VOLATILES/GCMS 1,1,2-TRICHLOROETHANE SO Jjg/G 0.002500

VOLATILES/GCMS 1,I-DICHLOROETHENE SO Jjg/G 0.032400

VOLATILES/GCMS 1,I-DICHLOROETHANE SO Jjg/G 0.002500

VOLATILES/GCMS 1,2-DICHLOROETHANE-D4 SO Jjg/G 0.002500

VOLATILES/GCMS 1,2-DICHLOROETHANE SO Jjg/G 0.002690

VOLATILES/GCMS 1,2-DICHLOROPROPANE SO Jjg/G 0.002500

VOLATILES/GCMS 4-BROMOFLUOROBENZENE SO Jjg/G 0.002500

VOLATILES/GCMS ACETONE SO Jjg/G 0.044600
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LM33 VOLATILES/GCMS BROMODICHLOROMETHANE SO pg/G 0.002500
(Cont.)

VOLATILES/GCMS CIS-l,2-DICHLOROETHENE SO pg/G 0.002500

VOLATILES/GCMS CIS-l,3-DICHLOROPROPENE SO pg/G 0.002950

VOLATILES/GCMS CHLOROETHENE SO pg/G 0.003800

VOLATILES/GCMS CHLOROETHANE SO pg/G 0.002950

VOLATILES/GCMS BENZENE SO pg/G 0.002500

VOLATILES/GCMS CARBON TETRACHLORIDE SO pg/G 0.003110

VOLATILES/GCMS METHYLENE CHLORIDE SO pg/G 0.006160

VOLATILES/GCMS BROMOMETHANE SO pg/G 0.003100

VOLATILES/GCMS CHLOROMETHANE SO pg/G 0.035000

VOLATILES/GCMS BROMOFORM SO pg/G 0.002500

VOLATILES/GCMS CHLOROFORM SO pg/G 0.002650

VOLATILES/GCMS CHLOROBENZENE SO pglG 0.002500

VOLATILES/GCMS CARBON DISULFIDE SO pg/G 0.014000

VOLATILES/GCMS DIBROMOCHLOROMETHANE SO pg/G 0.056600

VOLATILES/GCMS ETHYLBENZENE SO pglG 0.002540

VOLATILES/GCMS TOLUENE-D8 SO pg/G 0.002500

VOLATILES/GCMS TOLUENE SO pglG 0.002500

VOLATILES/GCMS METHYL ETHYL KETONE SO pg/G 0.005100

VOLATILES/GCMS METHYL ISOBUTYL KETONE SO pg/G 0.018600

VOLATILES/GCMS 2-HEXANONE SO pg/G 0.017600

VOLATILES/GCMS STYRENE SO pg/G 0.002500

VOLATILES/GCMS TRANS-l,2-DICHLOROETHENE SO pg/G 0.002500

VOLATILES/GCMS TRANS-l,3-DICHLOROPROPENE SO pg/G 0.002500
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LM33 VOLATILES/GCMS TETRACHLOROETHANE SO J.&g/G 0.011800
(Cont.)

VOLATILES/GCMS TETRACHLOROETHENE SO J.&g/G 0.002500

VOLATILES/GCMS TRICHLOROETHENE SO J.&g/G 0.002500

VOLATILES/GCMS XYLENE, TOTAL COMBINED SO J.&g/G 0.007500

LW32 NITROAROMATICS/HPLC 2,4,6-TRINITROTOLUENE SO J.&g/G OOסס0.25

NITROAROMATICSIHPLC 2,4-DINITROTOLUENE SO J.&g/G 0.251000

NITROAROMATICS/HPLC 2,6-DINITROTOLUENE SO J.&g1G oo0סס0.5

NITROAROMATICS/HPLC CYCLOTETRAMETHYLENETE- SO J.&g/G 0.499000
TRANITRAMINE

NITROAROMATICS/HPLC RDX SO J.&g/G ooסס0.51

NITROAROMATICS/HPLC TETRYL SO J.&g/G ooסס1.27
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SB07 METALS/CVAA MERCURY WA pg/L 0.740000

SD08 METALS/GFAA ARSENIC WA pg/L 6.010000

METALS/GFAA CADMIUM WA pg/L 0.370000

METALS/GFAA LEAD WA pg/L 1.260000

METALS/GFAA SELENIUM WA pg/L ooסס14.90

METALS/GFAA ANTIMONY WA pg/L ooסס25.50

SS15 METALS/ICP BARIUM WA pg/L 20.000000

METALS/ICP IRON WA pg/L oo0סס120.0

METALS/ICP MANGANESE WA pg/L OOסס5.11

METALSIICP SILVER WA pg/L OO0סס12.5

METALS/ICP CADMIUM WA pg/L 5.o00ooo

METALS/ICP CHROMIUM WA pg/L oo0סס15.0

METALS/ICP SODIUM WA pg/L OO00סס.500

TI12 ANIONS/IC NITRATE WA pg/L ooסס13.80

ANIONS/IC FLUORIDE WA pg/L OO0סס40.3

ANIONS/IC CHLORIDE WA pg/L 268.o00ooo

ANIONS/IC SULFATE WA pg/L 351.o00ooo

TY03 ANIONS/SPECT CYANIDE WA pg/L OOסס8.17

UH04 PCB/GC/ECD DIBUTYLCHLORENDATE WA pg/L OOסס0.38

PCB/GC/ECD PCB 1016 WA pg/L OOסס0.06

PCB/GC/ECD PCB 1248 WA pg/L OOסס0.11

PCB/GC/ECD PCB 1254 WA pg/L 0.069000

PCB/GC/ECD PCB 1260 WA pg/L 0.057000

UH21 ORGANIC/ECD ex-BENZENE HEXACHLORIDE WA pg/L 0.043400

ORGANIC/ECD ex-CHLORDANE WA pg/L 0.020200

ORGANIC/ECD ENDOSULFAN I WA pg/L 0.008560

ORGANICIECD ALDRIN WA pglL 0.063800

ORGANIC/ECD I3-BENZENEHEXACHLORIDE WA pglL 0.010900

ORGANIC/ECD ENDOSULFAN II WA pg/L 0.012000

ORGANIC/ECD DECACHLOROBIPHENYL WA pg/L 0.014000

ORGANIC/ECD 2,4,5,6- WA pg/L 0.076700
TETRACHLOROMETAXYLENE
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UH21 ORGANIC/ECD ~ -BENZENEHEXACHLORIDE WA p.g/L 0.048800
(Cont.)

ORGANIC/ECD DIELDRIN WA p.g/L 0.032100

ORGANIC/ECD ENDRIN WA p.g/L 0.037200

ORGANIC/ECD ENDRIN ALDEHYDE WA p.g/L 0.069700

ORGANIC/ECD ENDRIN KETONE WA p.g/L 0.028200

ORGANIC/ECD ENDOSULFANSULFATE WA p.g/L OOסס0.02

ORGANIC/ECD v -CHLORDANE WA Jjg/L 0.045000

ORGANIC/ECD HEPTACHLOR WA Jjg/L 0.063100

ORGANIC/ECD HEPTACHLOR EPOXIDE WA Jjg/L 0.006000

ORGANIC/ECD LINDANE WA Jjg/L 0.042900

ORGANIC/ECD METHOXYCHLOR WA Jjg/L 0.267000

ORGANIC/ECD ppDDD WA Jjg/L 0.084800

ORGANIC/ECD 2,2-BIS(p-ci-ILOROPHENYL)- WA Jjg/L 0.094600
1,1-DICHLOROETHENE

ORGANIC/ECD 2,2-BIS(p-CHLOROPHENYL)- WA Jjg/L 0.031600
1,1,1-TRICHLOROETHANE

UH22 HERBICIDE/GC/ECD 2,4-D WA Jjg/L 1.050000

HERBICIDE/GC/ECD 2,4,5-TP SILVEX WA Jjg/L 0.078400

9310 RADIONUCLIDES/COUNT GROSS ALPHA WA pCilL *TBD

RADIONUCLIDES/COUNT GROSS BETA WA pCilL *TBD

9320 RADIONUCLIDES/COUNT RADIUM WA pCilL *TBD

9132 BACTERIA/MEMBRANE FILTER COLIFORM BACTERIA WA *cpm 1

9067 PHENOLS/SPECTROPHOTOMETRIC PHENOL WA p.g/L *TBD

UW35 EXPLOSIVES/HPLC 246TNT WA p.g/L 0.319000

EXPLOSIVES/HPLC 2,6-DINITROTOLUENE WA p.g/L 0.321000

EXPLOSIVES/HPLC 2,6-DINITROTOLUENE WA p.g/L OOסס0.64

EXPLOSIVES/HPLC CYCLOTETRAMETHYLENETE WA p.g/L OOסס2.29

-TRANITRAMINE

EXPLOSIVES/HPLC RDX WA Jjg/L 0.653000

EXPLOSIVES/HPLC TETRACENE WA p.g/L **TBD

EXPLOSIVES/HPLC TETRYL WA Jjg/L 1.290000

Key: +Counts per milliliter
*To be detennined; limits are reporting limits method is not certified.
**To be detennined; MDL study needed for new instrument.
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2.16.2 DATA VALIDATION/REVIEW

Pace's system for ensuring valid data includes several levels of review. Each level commands
specific action to prevent the unqualified release of erroneous data and to correct any problems
discovered during the review process.

All analytical data generated at Pace are extensively checked for accuracy and completeness.
The data validation process consists of data generation, reduction, and review, as described
below. All data are ultimately compared to the criteria in the 1990 USATHAMA QAP and the
specific approved USAEC method.

The analyst who generates the analytical data for a specific step in the sample processing, has
the prime responsibility for the correctness and completeness of the data. All data are generated
and reduced following protocols specified in Pace's SOPs. Each analyst reviews the quality of
his or her work based on an established set of guidelines. The analyst reviews the data package
to ensure that:

• Sample preparation information is correct and complete analysis information is
correct and complete.

• The appropriate SOPs have been followed.

• Analytical results are correct and complete.

• QC samples are within established control limits.

• Special sample preparation and analytical requirements have been met.

• Documentation is complete (e.g., all anomalies in the preparation and analysis
have been documented, out of control forms, if required, are complete, holding
times are documented, etc.).

Upon completion of this initial review step, the analyst will sign Pace's "Data Packet Signoff
Sheet". The analyst then passes the data package to technical reviewer who reviews the package
for accuracy. The technical review is structured to ensure that:

0354.S2

•

•
•
•

Calibration data are scientifically sound, appropriate to the method, and
completely documented.

QC samples are within established guidelines.

Qualitative identification of sample components is correct.

Quantitative results are correct.
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• Documentation is complete and correct (e.g., anomalies in the preparation and
analysis have been documented, out-of-control fonns, if required, are complete,
holding times are documented, etc.).

• The data are ready for incorporation into the fmal report.

• The data package is complete and ready for data archive.

If no problems are found with the data package, the review is considered complete. If any
problems are found with the data package, the samples are checked to the bench sheet. The
process continues until no errors are found. An"Analytical Review" form will be signed by the
analyst, the technical reviewer and the laboratory QAC, after the technical reviewer has
examined the data package. The reviewed data are then approved for release and a fmal report
is prepared.

Before the report is released to the client, the laboratory QAC who is responsible for interfacing
directly with TETC reviews the report to ensure that the data meets the overall objectives of the
project.

Each step of this review process involves evaluation of data quality based on both the results of
the QC data and the professional judgement of those conducting the review. This application
of technical knowledge and experience to the evaluation of the data is essential in ensuring that
data of high quality are generated consistently.

In addition to the reviews discussed above, the USAEC Chemistry Branch validates the data
packages. The USAEC verifies that holding times have been met, calibration checks are
adequate, qualitative and quantitative results are correct, documentation is complete, and QC
results are complete and accurate.

Procedures for Handling Unacceptable Data: Control charts and calibration curves will be
used to review the data and identify outlying results. QC charts are prepared from spiked QC
samples. Control limits are statistically calculated using USAEC required software package.
Out-of-control events will be investigated by the analysts.

Results which exceed the warning limits but not the control limits alert the analyst to a potential
problem. Sample results are accepted when they fall between warning limits and control limits,
but the procedures and standards are checked. If the laboratory control sample exceeds the
control limit, the analyst will stop work on the analysis. The analyst and QAC should
investigate potential causes of the problem. After the cause is detennined and corrected,
samples from the original set are rerun along with duplicate spiked samples and a laboratory
control sample.

All QC infonnation will be recorded in the notebooks and printouts in the same format used for
sample results. It is the analyst's responsibility to check the QC infonnation against limits for
the analysis. When an analysis of a QC sample (blank, spike, check standard, USEPA-traceable
standard, replicate, or similar sample) shows that the analysis of that lot of samples is not in
control, the analyst will immediately bring the matter to the attention of the QAC. The QAC

0354.S2 2-63

106



will, if necessary, consult with TETC Analytical Task Manager to detennine whether the
analysis can proceed, or if selected samples should be rerun, or specific corrective action needs
to be taken before analyzing additional samples. Out-of-control analyses must be documented
by the supervisor. The analyst or supervisor will fue an "Anomaly Report" with the QA
manager.

2.16.3 DATA REpORTING

Reports from Pace shall include the following:

• A copy of the signed COC fonn showing date and time of sample receipt in
laboratory.

• A weekly list of the chemical lots analyzed and the IRD:MIS fues sent to Potomac
Research, Incorporated.

• A weekly list of the control charts sent to the USAEC Chemistry Branch.

2.17 INTERNAL QC FOR LABORATORY ANALYSES

Internal QC focuses on ensuring that each chemical measurement has the highest probability of
exceeding method protocol in tenns of precision and accuracy. QC samples such as method
blanks, spikes, and duplicates are evaluated and documented on a routine basis. Spike and
surrogate recoveries as appropriate are calculated, and this QC data is compared on an ongoing
basis to laboratory-established control limits. SARMs should be used for spiking compounds
and surrogates.

2.17.1 LABORATORY Q;1/QC SAMPLES

Analytical Lot: The basic unit for analytical QC is the analytical lot. The analytical lot is
comprised of a maximum number of samples which are analyzed together through the rate
determining step of the method, and with the manipulations common to each sample within the
same time period or in continuous sequential time periods. Samples in each lot should be of
similar composition and include QC samples.

Method Blank: A method blank is an artificial, matrixless sample used to monitor the system
for interferences and contamination from glassware, reagents, etc. The method blank is taken
through the entire sample preparation process, and is included with each lot of
extractions/digestions prepared, regardless of method class.

Spikes: Depending on the method class, standard matrix spikes are analyzed with each lot. The
spike levels and frequency depend on the method class and are listed in Table 11-1 of the 1990
USATHAMA QAP.

Surrogate Compounds: For method Class lA only, the analytical process includes the addition,
subsequent detection, and recovery calculations of surrogate spiking compounds. Surrogate
compounds are added to every field sample at the beginning of the sample preparation, and the
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surrogate recovery is used to monitor matrix effects and sample preparation. Compounds that
meet the following criteria are suitable surrogate compounds:

• Compounds not requested for analysis.

• Compounds that do not interfere with the determination of required analytes.

• Compounds that are not naturally occurring, yet are chemically similar to the
required analytes.

Method of Standard Addition: The method of standard addition is used in metals analysis for
samples that exhibit matrix interferences. Matrix interferences are caused by, for instance, high
concentrations of analytes other than those that are being analyzed. Standard addition analysis
involves adding a known concentration of each metal near the middle of the concentration range
to the sample, and reanalyzing. A plot of concentration versus absorbance will give the
concentration of the unknown when extrapolated back to zero absorbance. The method of
standard addition shall be applied to metals analysis at the rate of 5 % or I per lot, whichever
is greater.

Reagents: Laboratory reagent water that meets the requirements of ASTM Type IT water, as
described in Table 5-1 of the 1990 USATHAMA QAP, is used for organic methods. ASTM
Type I water will be used for inorganic methods. The resistivity of the water is measured and
recorded in a logbook. Blanks are routinely analyzed for purity and accompany each lot tested.

Standard soil samples are provided by the USAEC Chemistry Branch. The quantities used will
be governed by the specific method.

High-purity reagents are purchased as dictated by each test method and are documented by
batch, lot number, and supplier, as well as time period of laboratory use (date opened, date
depleted). SARMs should be acquired by the laboratory when analyzing samples under the
USAEC program, and used whenever possible for internal QC and calibration samples.

2.18 LABORATORY PERFORMANCE AND SYSTEM AUDITS

Performance and systems audits will be used to monitor project activities to assure compliance
with the QA objectives and procedures. Audits may be performed by USAEC. The 1990
USATHAMA QAP describes external and internal audits in detail. Major aspects of the audits
are described below.

External Audits: External audits are conducted by the USAEC and require review of the
project QAP to ensure that all procedures and practices are being followed by the laboratory.
In addition, an audit checklist is completed by the USAEC representative. Audits may occur
prior to analysis of field samples. Upon completion of the audit, copies of the checklist go to
the following:
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USAEC Project Officer
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• Laboratory Analytical Task Manager
• Laboratory QA Coordinator
• USAEC Chemistry Branch

Audits may also occur after the field sample analysis has begun, and any project related activity
Imay be evaluated. Again, the project QAP will be reviewed, to ensure that all procedures and
practices are being followed by the laboratory or the field team.

Internal Audits: Conducted by the laboratory QA staff, internal audits will verify that the
written instructions are actually being practiced. This is accomplished through the use of a
monthly or quarterly systems audit, in which a particular method is chosen and monitored
through all steps of its performance. Internal audits will also verify that standards, records,
magnetic tapes, etc. are being properly maintained.

Formal audit reports will be distributed to TETC Project Manager, Analytical Task Leader, and
USAEC. All audit compliances and noncompliances must be documented in a bound notebook
and maintained as part of the QA documentation. This infonnation should be fued by project.
At the end of the project a copy of the QA fue, in addition to the data packages, shall be
transmitted to the USAEC Chemistry Branch.

2.19 PREVENTIVE MAlNrENANCE

The primary objective of a preventive maintenance program is to help ensure the timely. and
effective completion of a measurement effort by minimizing 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: maintenance responsibilities,
maintenance schedules, and adequate inventory of critical spare parts and equipment.

2.19.1 MAINTENANCE RESPONSIBILITIES

Maintenance responsibilities for laboratory equipment are assigned to the respective laboratory
managers. The laboratory managers then establish maintenance procedures and schedules for
each major equipment item. These are contained in the maintenance logbooks assigned to each
instrument.

2.19.2 MAINTENANCE SCHEDULES

The effectiveness of any maintenance program depends to a large extent on adherence to specific
maintenance schedules for each major equipment item. A specific schedule is established for
all routine maintenance activities. Other maintenance activities may also be identified as
requiring attention on an as-needed basis. Manufacturers' recommendations and/or sample
throughput provide the basis for the established maintenance schedules, and manufacturers'
service contracts provide primary maintenance for many major instruments (e.g., GC/MS
instruments, atomic absorption spectrometers, analytical balances, etc.). Maintenance activities
for each instrument are documented in a maintenance log which indicates the required frequency
for each procedure and provides for dated entries.
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2.19.3 SPARE PARTS

The respective laboratory managers are responsible for maintaining an adequate inventory of
necessary spare parts. Sufficient equipment should be on hand to continue analyses in the event
that an instrument encounters problems. In addition to backup instrumentation, a supply of spare
parts such as gas chromatography columns, fittings, septums; atomic absorption lamps, mirrors,
diaphragms; graphite furnace tubes, and other ancillary equipment should be maintained.

2.20 PROCEDURES TO ACCESS PRECISION, ACCURACY, AND COMPLETENESS

2.20.1 REpORTING PRECISION, ACCURACY, AND COMPLETENESS

This section presents the routine procedures for calculating accuracy, precIsIon, and
completeness which are discussed in detail in Section 2.11.1. Overall guidance will be obtained
from the 1990 USATHAMA QAP, which dictates the use of control charts. USAEC requires
specific software in order to generate these control charts. Control analytes will be compared
to control limits specified in the individual approved method in order to detennine the data
quality.

• Precision: Precision will be estimated by the analysis of replicate samples and
will be expressed as the Difference (R) between recoveries for two spiked QC
samples (Class 1) in each lot, or between recoveries of spiked pairs (duplicates).
The fonnula used to establish and maintain control charts for duplicates is as
follows:

- :E R
R=~-

K

Where: R

K

= Within group difference between recoveries for data
pairs.
Cumulative number of pairs in database.

• Accuracy: Through the use of control charts, accuracy is calculated from the
analysis of QC analytes such as surrogates or spikes, whose true values are
known. These true values are compared with the found values and a percent
recovery is calculated by standard USAEC fonnulas. Acceptable percent
recoveries are given in the approved method. The calculation fonnula for percent
recovery is:

fi lid . (1)
OL .,._ OU concentratton 100
~~I~nrowry= x

value of ~i/ce added

(1) Corrected for method blank contaminants
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• Completeness: Completeness will be reported as the percentage of all
measurements whose results are judged to be valid. The following formula will
be used to estimate completeness:

C = 100 (Y)
(1)

Where: C
V
T

=
=
=

Percent completeness
Number of measurements judged valid
Total number of measurements

A completeness value of 90 percent is considered acceptable.

2.21 CORRECTIVE ACTION - LABORATORY AcTIVITIES

Corrective action is dictated by the type and extent of the nonconformance. Corrective action
may be initiated and carried out by nonsupervisory staff, but fmal approval and data review by
management is necessary before reporting any information. All potentially affected data must
be thoroughly reviewed for acceptance or rejection.

A nonconformance is any event whose results fall outside of established laboratory limits.
·Nonconformance results from a number of factors including method procedural problems,
equipment malfunctions, and operator error. Regardless of the cause, any activity in the
laboratory which adversely affects data quality is considered a nonconformance.

Spike recovery (accuracy) and replicability (precision) plotted on control charts are a means of
determining a nonconforming situation. A single mean outside of the modified limits constitutes
a nonconformance for moving averages and both duplicate spiked QC results.

Nonconformance may also be encountered in shipping and receiving. If the cac is not properly
filled out, or if the samples are broken or received without required preservation, a receiving
nonconformance report is filled out, and TETC Project Manager is informed. Corrective action
includes correcting the cac, using alternate samples, or even resampling.

Exceeding the required holding times is another example of a nonconformance. TETC Project
Manager will be informed immediately, so that resampling can be done as soon as possible.

A nonconformance!corrective action report is required to document any nonconforming situation
and the corrective actions taken. The documentation must include:
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Defmition of the out-of-control event and identification of all affected samples.
Where the out-of-control incident occurred (department and test name).
Date of occurrence.
Corrective action taken.
Verification of corrective action and reestablishment of control.
Initials of operating analyst, supervisor, and laboratory QAC.
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borrective action may take several fonns, but the following steps are almost always included:

1. Check the calculations.
2. Check the instrument for proper setup.
3. Reanalyze the control item.

All data generated during an out-of-control situation must be flagged, and when control has been
reestablished, a decision made as to whether the data can be used or if reanalysis is required.
The decision must be documented on the nonconfonnance/corrective action report.

2.22 QA REpORTS

Effective management of a field sampling and analytical effort requires timely assessment and
review of field and laboratory activities. This will require effective interaction and feedback
between the field team members, TETC Project Manager, the laboratories and the QAC.

2.22.1 QA REpORTING PROCEDURE

The laboratory Analytical Task Manager and appropriate project team members will be
responsible for keeping TETC Project Manager and contractor QAC up to date regarding the
status of their respective tasks so that quick and effective solutions can be implemented should
any data quality problems arise.

Sampling activities will be reviewed on a daily basis by the onsite task leader to detennine if the
sampling QC requirements are being fulfilled, such as the proPer number of blanks and duplicate
samples and are taken for each parameter sampled. All data sheets and logbooks will be
reviewed daily. Any needed corrective action will be initiated and documented daily.

The laboratory QAC has the responsibility of reviewing all laboratory analytical activities to
ensure compliance with the QC requirements outlined in this Project QAP. This review serves
as a control function in that it should be conducted frequently so deviations from method
requirements will be immediately identified and corrected.

A summary report detailing the sampling and analysis status and any QA/QC problems will be
prepared by the project QA coordinator after receipt of the field and laboratory reports and
review of the analytical data reports, and sent to the Project Manager.

2.22.2 REpORT CONTENT

As appropriate, the required periodic reports shall contain infonnation on the status of the
project and any quality problems. This includes:
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Activities and general program status
Calibration and QC data problems
Unscheduled maintenance activities
Corrective action activities
Status of any unresolved problems
Assessment and summary of data completeness
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• Any significant QAlQC problems and recommended and/or implemented solutions
not included above.

The auditor will prepare audit reports following each perfonnance and systems audit which
address the audit results and provide a qualitative assessment of overall system perfonnance.
These reports will be submitted to the laboratory QAC for laboratory audits, and to TETC
Project Manager for field audits.

Problems requiring swift resolution will be brought to the immediate attention of the appropriate
manager via the nonconfonnance reporting/corrective action scheme discussed in Section 2.21.

0354.s2 2-70 11.3



___Il.!:::::=:::::l=311==°=DA=xA=··.. M.AN=......•.•.•··.=.····....•·A=..... <G=·E:MENT=·•••. =.•..• ·=PL====·AN=<... ==!JII _

3.1 INTRODUCTION

This Data Management Plan (DMP) has been developed to coordinate data collection, analysis,
and presentation during the groundwater quality assessment. It documents and tracks the
collection of environmental samples and related information in the field, analysis of
environmental samples in the laboratory, organization and validation of analytical results and
related information in the USAEC IRDMIS, and presentation of results in a clear and logical
format in reports. Specifically, the DMP identifies field data collection and chain-of-custody
forms; summarizes data management practices that ultimately result in the IRDMIS map,
geotechnical, and chemical data flies; summarizes data reduction; discusses data presentation
formats; and describes Interim and Final Reports that will be produced to complete the
assessment.

The groundwater quality assessment will generate a significant amount of data, including the
results from 2730 laboratory and 819 field analyses being performed on soil and groundwater
samples collected during the assessment. Data management procedures will be established to
effectively process this data such that data descriptions (e.g. sample numbers and locations,
sampling procedures, and analyses) are readily accessible and accurately maintained.

Field data collection forms are described and illustrated below in Section 3.2. An overview of .
the IRDMIS environmental database is presented in Section 3.3. Data management, reduction,
presentation, and reporting are discussed in Section 3.4 through Section 3.7, respectively.

3.2 FIELD DATA COLLECTION FORMS

To ensure the collection of all information required for the groundwater quality assessment,
preprinted field data collection forms will be used in conjunction with field logbooks to record
standard field tasks. The following sections describe and illustrate field data collection forms
that will be used during the assessment.

3.2.1 EQUIPMENT CALIBRATION LOG

A record of the field calibration of analYtical instruments used during the groundwater quality
assessment will be maintained by TETC field personnel on the Equipment Calibration Log
(Figure 3-1). Calibration data for the PID, CGI, and temperature/pH/conductivity meter will
be maintained on this log.
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E The Earth Technology
Equipment Calibration Daily LogCorporation

Project Name Times:
Project No. Location AM

Midday
Recorded By Date PM

Checked By Date

pH Meter

serial number
AM Mi~ PM.

pH 7.00 buffer solution: pH Exp. Date Loti

• pH 4.00 buffer solution: pH Exp. Date Lot'.
pH 10.00 buffer solution: pH Exp. Date Lot'

Temperature

Conments

Operator Signature

Conductivity Meter

serial number

Calibration solution Exp. Date Lot #

• Micromho reading AM Midday PM

Temperature AM Midday PM

Comments

Operator Signature AM Midday PM

Organic Vapor Analyzer

Type

serial number

Calibration gas

• ReadingAM Midday PM

• Background reading AM Midday PM

Conments

Operator Signature AM Midday PM

• Positive response checks will be done every 4 hrs: AM, Midday and PM

Checked by Date

Form F-1027
ll/1/91

= 'The &rthTm.noIogg I FIGURE 3-1... f!aporalion*

EqUipment Calibration Daily Log
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3.2.2 DECONTAMINATION RECORD

A record of field equipment decontamination will be maintained by TETC field personnel on the
Decontamination Record (Figure 3-2). The field equipment that will be decontaminated during
the groundwater quality assessment includes: the drilling rig and associated equipment; field
analytical instruments; soil sampling equipment; monitoring well casing, screen, caps, etc.; and
groundwater purging and sampling equipment.

3.2.3 BOREHOLE LOG

A record of soil sample collection and classification, air monitoring, start/stop times, and the
personnel and equipment used during the drilling of boreholes for the groundwater quality
assessment will be maintained on the Borehole Log (Figure 3-3). The drilling company, driller,
drilling equipment, location, and supelVising geologist will be recorded in the header of the
Borehole Log. The Unified Soil Classification Symbol, secondary components, color, plasticity,
consistency, density, texture, grain angularity, and moisture content of the soil as well as
remarks will be recorded in the body of the log.

3.2.4 SOIL SAMPLE LABEL

Soil samples collected during the groundwater quality assessment will be identified by a sample
label (Figure 3-4). The following infonnation will be recorded on the soil sample label: project
name and number, borehole and sample numbers, sample depth, analyses, date, time, and initials.
of sampler.

3.2.5 MONITORING WEll CONSTRUCTION LOG

A Monitoring Well Construction Log will be completed for all monitoring wells installed during
the groundwater quality assessment (Figure 3-5). The drilling company, driller, drilling
equipment, and supelVising geologist will be recorded on the·header of the log. The dimensions
and quantities of PVC casing and screen, granular fliter pack, bentonite, grout, protective
casing, etc. will be recorded in the body of log.

3.2.6 WEll DEVELOPMENT LOG

A record of development for each monitoring well installed during the groundwater quality
assessment will be maintained on the Well Development Log (Figure 3-6). The equipment used
to develop the monitoring well; depth to groundwater and to the bottom of the monitoring well;
screen length; the volume of groundwater removed from the monitoring well; start/stop times;
and groundwater temperature, pH, and specific conductance, etc. will be recorded on the log.
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l!!!!! The Earth Technology
_ Corporation

Decontamination Record

Project Name _

Recorded By
Dale Time _

Decontamination after boreholelWelVsampling point

Project Number _

Site _

Checked By _

Date _

I/;Jffffi1JJfji~tri ri ~ ~l§ • • ff
I'~tri l'~l§ ri::.. ~.l ~ ~ ~ ~~ ~~ I 0'"

Equipment Use c!/ c:l q,! Qqf A.~ ~ ~t:l> .:I ~ Equip. Blank No.

Drill rig

Drill Rods

Augers

Soil sampler

Pump

(Type )

Bailer

Use key: GS - Groundwater Sampling, SS - Soil Sampling, WP - Well Purging·

Comments (e.g. initial decon, between which locations, or if last decon for !he day)

Form F·1022
MIll1

FIGURE 3-2

Decontamination Record
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Project Name:

Borehole Location:

Drilling Agency:

Drilling Equipment:

Drilling Method:

Drilling Fluid

Completion Information:

sample Analysis LOG

fie E 0
~8.g-j ! B ~ u: e.

"iii

~
~ o.~ f/)~0-

E ~
~

GI oS: O~
~ ~ E Ci:

f/)o
Z .£ iii 0: i= ::>0:

- f-

- f-

- f-

- -

5 - -
- f-

- f-

- f-

- f-

10 - -

- -

- -
- f-

- f-

Borehole Log

Borehole No.

Driller:

Date Started:

Date Finished:

Number of
samples:

Borehole
Diameter (In):

Logged by:

Lithologic DMcrlpUon

IProject Number:

ISheet 1 of

Total
Depth (feet):

Depth to
Bedrock (feet):

Depth to
Water (feet):

Elevation
and Datum:

Checked by:

Remarka

-

-

-

-

-

-

-

-

-

-

-

-

-

-

15--1o-.........----L-.......--J-........--..........-......I------------------.....------...J
KEY:' SIB - Sample Reading I Background Reeding: NA. Not Analyzed: BZ. Breathing Zone:

BG - Backoround: BH - Borehole Headspace

FIGURE 3-3

BOREHOLE LOG
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FIGURE 3-4
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Soil Sample Label
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Monitoring Well Construction Log - Above Ground

Projec:tN.m.: Dale:

Wei WeI 10: Sheet

Drihr:
Borehole
Di_·"lin):

To'" Deplh
1ft):

Da.Starled: Dept. 110
W_Ift):

Driling E~.,.,t

[)riling Melhod: Logged by. Checked~:

Driling ruct Da.:

Weep HolII IV I N)

Tfemied IV IN)
1n~.. BGS: _

CENTRALIZERS

Dept.I.) ------------------

SEAL

Type:------------------

$owce:------------------
SelUp IHydreion r_: - Vol. Fluid Added--

Tfemied IV IN)

RLTERPACK
Type:: _

AmlllMd: -----------------
Tf_jed IV IN)

$owe.: ------------------
Gr. Size Dilll:

SCREEN
Type:, _

Di_...:-- _

Slot Size IftdType:---------------

In~"BGS:-----------------
WELL FOOT IY I N)

In~" BGS:----------Lanlllh---­

BolDn Clip IV I N)

BACKRLLPLUO

Melerilll:------------------

SelUp I Hydr"on rim.: -----------Form-F-.1-02-4

Tfemied IV I N) MIIl1

Dept. BGS: ----------­

GUARD POSTS IV I N)
No.: Type: _

SURFACE PAD
Compoeilion ...dSiz.:-- _

RISER PIPE
Type: _

Di_...: _

To... lMl~(TOCIlOTOS): _

V.,.,lillllied Cap IV I N)

GROUT
Compotilion ...d Propali~; _

PROTECl1VE cso
MeI8riel/Type:
Diam...: _

0.00'

EIev.------
Height----- _

Elev.-----­
Height----­

GS Elev. ----­

GS Height

FIGURE 3-5

Monitoring Well Construction Log
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WELL DEVELOPMENT LOG

Date:

Project Name:

Project Number:

Well ID:

Well Location:

Date Well Installed:

Sample Number:

Duplicate Number:

Recorded By:

Checked By:

.1

pH/Conductivityrremperature Meter #:

PID#:

Electric Sounder #:

Purging Equipment:

Elevation: Water Column in Well:' Total Vol. Extr.:

Well Diameter:

Well Depth:

Static Water Level:

Screen Length:

Ground Condition of Well:
Remarks:

Borehole Diameter:

Water Column in Borehole:

Standing Water VoL:

Ambient PID:

Well Mouth PID:

Static Water Level 24 Hrs. After
Development:

, : PuRGING

1 2 3 4

Time

Rate

Temperature

pH

Conductivi ty

Vol. Purged

Remarks

FIGURE 3-6

Well Development Log
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3.2.7 POTENTIOMETRIC LEVEL MEASUREMENT LOG

A record of the groundwater levels measured prior to purging and sampling monitoring wells
during each round of groundwater sample collection for the groundwater quality assessment will
be maintained on the Potentiometric Level Measurement Log (Figure 3-7). The depth to
groundwater will be measured from the reference point in each monitoring well (top of PVC
casing) and groundwater elevations will be computed by subtracting this measurement from the
known elevation of the reference point.

3.2.8 GROUNDWATER PURGE AND SAMPLE LOG

A record of the temperature, pH, and specific conductance measurements collected during
groundwater purging and sampling for the groundwater quality assessment will be maintained
on the Ground Water Purge and Sample Log (Figure 3-8). The type of purging and sampling
equipment, depth to groundwater and to the bottom of the monitoring well, and the monitoring
well and borehole diameters will also be recorded on the log.

3.2.9 GROUNDWATER SAMPLE LABEL

Ground water samples collected during the groundwater quality assessment will be identified by
a sample label (Figure 3-9). The following will be recorded on the groundwater sample label:
project name and number, nlonitoring well and groundwater sample nunlbers, analysis,.
preselVative, date, time, and initials of the sampler.

3.3 IRDMIS DATA MANAGEMENT PLAN

The IRDMIS computerized, environmental database will be used to manage data collected during
the groundwater quality assessment. It is an interactive, electronic data management systenl that
stores, checks, and manipulates laboratory analytical results and field data. The IRDMIS'
provides the advantage of electronic data management to help ensure data integrity, consistency,
and completeness.

TETC and Pace, Inc. (Pace), the laboratory subcontractor for the groundwater quality
assessment, will coordinate field data collection and laboratory analysis to produce the IRDMIS
map, geotechnical, and chenlical data ftIes that will be used to complete the assessment.

The following sections describe the data management that will be used by TETC and Pace to
produce the IRDMIS map, geotechnical, and chemical ftIes.

3.3.1 THE MAP DATA FILE

The map data fue is an integral component of IRDMIS. It will be used by the IRDMIS to
ensure chemical and geotechnical data correspond to monitoring well locations at the IAAP. The
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==.,.". E.m T«:hnology
Iiiii Corporation Potentiometric Level Measurement

(Tape, Electric Sounder) Page__1_of__

Drawing of Well and Measuring Point

Project Name Project No. -----------

Location ----------------------------------
Well Designation ------State Permit No. -----Owner ------------
Date of Completion Use of Water Well Depth

Diameter Casing Type Screen Type ------------

Screened/Open Intervals -----------------------------

Aquifer(s) Screened -----------------------------­

Pump Type -------------
Elevation of Ground Surface -------- Elevation of Measuring Point ----------- L.. -"

Previous Static Level Elevation Difference between Ground Surface and Measuring Point

Time Tape Reading
Tape Water Level Water

InstrumentDate Reading M.P. Instrument Below Level Recorded
(Mo. 08. Yr) (24 Hr. At Measuring atWater Correction Correction Ground Above Type And

by Remarks
Clock) Point Mark Surface MSL Number

COmments---------------------------------------------------

Checked by - Date --------- Fam F·l004
911191

FIGURE 3-7

Potentiometric Level Measurement



GROUND WATER PuRGING AND SAMPLING RECORD

Date: Well 1D: Sample Number: Recorded By:

Project Name: Well Location: Duplicate Number: Checked By:

Project Number:

I EQUIPMENT I
pH/Conductivityffemperature Meter #: Purging Equipment:

PID #: Sampling Equipment:

Electric Sounder #:

I WELL DATA I
Elevation: Water Column in Well: Total Vol. Extr.:

Well Diameter: Borehole Diameter: Ambient PID:

Well Depth: Water Column in Borehole: Well Mouth PID:

Depth to Well Water: Standing Water Vol.:

Ground Condition of Well:
Remarks:

..::' :: .<:'.:.::';:;':.:'::::'
PU,iGING'

.: ....

SAMPLING . ::.:.'.... ":;";."'c;:"':::;;':/':'

1 2 3 4 1 2

Time

Rate

Temperature

pH

Conductivity

Vol. Purged

Remarks

I COLLECTED SAMPLES I
1 2 3 4 5 6

Sample Type

Analytical Param

Volume Required

Preservation

Field Filtered

Time

= 1ha E6Tfh kJrnOOfIfI I FIGURE 3-8... Cupafllbrt

Ground Water Purging
and Sampling Record

3-11



r

FIGURE 3-9
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Ground Water Sample Label



map fue will also be used to help construct groundwater level elevation and isoconcentration
maps for the assessment.

TETC will coordinate with the USAEC Project Manager to obtain the existing map data fue for
the IAAP and identify the unique designators for each existing monitoring well that will be
sampled by TETC during the assessment. If an existing monitoring well is to be sampled by
TETC and it has not been recorded in the map fue, TETC will request that the USAEC Project
Manager assign an unique designator to be used by TETC for the IRDMIS submittals. TETC
will also request unique designators for monitoring wells to be constructed by TETC during this
groundwater quality assessment.

Once all the sample locations that will be used in the assessment have been identified, TETC
will construct a new map fue. All monitoring well locations, which are to be sampled by TETC
and do not exist in the current map fue, will be added to the existing map fue. The coordinates
used in the map fue for each new monitoring well location will initially be derived from the
facility map. TETC will submit this map fue to USAEC and Pace. Once the new monitoring
wells are installed and surveyed by TETC, a new map fue containing surveyed coordinates will
be submitted to USAEC.

Before any samples are sent to the laboratory for analysis, TETC field personnel will be given
the complete list of monitoring well designators recorded in the new map fue. These designators
will be used on chain-of-custody forms that accompany all samples sent from the field to Pace.
Monitoring well designators recorded in the map data fue will allow Pace to perform the so­
called IRDMIS group checking on chemical data fues. IRDMIS group checking requires that
the sample designator assigned to an analytical result corresponds to a sample location recorded
in the map data fue.

3.3.2 THE GEOTECHNICAL DATA FILES

The IRDMIS system requires three geotechnical data fues:

• Field drilling data fue
• Well construction fue
• Groundwater stability data fue.

The field drilling data fue will record all the IRDMIS-required information pertaining to the
three boreholes that will be drilled during the assessment. The well construction fue will record
all the IRDMIS-required information pertaining to the three monitoring wells that will be
installed dUling the assessment. The groundwater stability data fue records measurements from
the ground surface to the potentiometric surface of the shallow aquifer being assessed.

TETC field personnel will be provided with pre-printed field data forms identified in Section
3.2. These forms will ensure that field personnel collect the information required for the
IRDMIS geotechnical fues. The field data forms will be sent from the field to TETC to
construct the IRDMIS geotechnical data fues.
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TETC will use the IRDMIS PC Data Entry and Validation Subsystem to enter the geotechnical
data from the field data forms. As an alternative, TETC will download geotechnical data from
the gINT software package which is used to produce computer-based borehole logs. TETC will
use the data codes identified in the IRDMIS User's Guide, Volume IT, Data Dictionary.

TETC will also use the IRDMIS PC Data Entry and Validation Subsystem to perform record
and group checking on all constructed geotechnical data fues before submittal to the IRDMIS.
When performing group checking, TETC map data file will be used. If errors are discovered
during record and group checking, TETC will coordinate with the USAEC Geologist to identify
correctable errors. TETC will correct these errors before submitting the geotechnical data fues
electronically to the IRDMIS. TETC will not address those errors identified by the USAEC
Geologist as uncorrectable.

3.3.3 THE CHEMICAL DATA FILES

Pace will provide the analytical results for the groundwater quality assessment in electronic
chemical data fues to the IRDMIS database. These chemical data fues will contain all the
IRDMIS-required information that results from the analysis of all normal environmental and
QA/QC samples collected during the assessment. The chemical fues will fully comply with all
the IRDMIS requirements with regard to analytical methods, QA/QC information, duplicate and
blank sample analyses, lot size, and data reporting. Pace will use the data codes identified in
the IRDMIS User's Guide, Volume IT, Data Dictionary.

To construct the IRDMIS 'chemical data fues, PACE will interface its laboratory information
management system with the IRDMIS to download laboratory data and/or it will use the
IRDMIS PC Data Entry and Validation Subsystem to manually enter analytical data.

PACE will use the IRDMIS PC Data Entry and Validation Subsystem to perform record and
group checking on all constructed chemical data fues before submittal to the IRDMIS. When
perfonning group checking, Pace will use the map data fue that TETC constructed and submitted
to the IRDMIS. If errors occur during record and group checking, Pace will coordinate with
the USAEC Chemistry Branch to identify correctable errors. Once Pace corrects these errors
for a chemical data fue, it will submit the chemical data fue electronically to the IRDMIS.
PACE will not address those errors identified by the USAEC Chemistry Branch as
uncorrectable.

3.4 DATA REDUCTION

Data generated during the groundwater quality assessment will be reported according to accepted
QA practices and data validation procedures. All data will be reported; however, treatment of
duplicate measurements, identification of outlier values, and reporting of results determined to
be below certified reporting limits require analysis before accepting the values for further data
reduction.
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3.4.1 TREATMENT OF DUPLICATES

Duplicate measurements for a single sample will be averaged prior to further data reduction.
This removes bias from the overall mean.

3.4.2 REpORTING OF OUTLIERS

Any environmental measurement program can produce numbers that lie outside the "expected"
range of values. Because field variability of environmental measurements may be great,
deciding whether an extreme (outlier) value is representative of actual contaminant levels may
be difficult. Outlier values may be the result of:

• A catastrophic unnatural (but real) occurrence such as a spill

• Inconsistent sampling or analytical chemistry methodology

• Errors in the transcription of data values or decimal points

• True but extreme concentration measurements.

Outlier values will be corrected if the problem source can be documented. Data will be
corrected, for example, if the outliers are caused by incorrect transcription, and the correct value
is obtainable and documented from valid records. Also, if a documented catastrophic event or
a problem in methodology occurred, data values will be reported with clear reference.
Explanation and validation of outliers will accompany corrected or deleted data values; true but
extreme values must not be altered or deleted.

3.4.3 REpORTING OF VALUES BELOW CERTIFIED REpORTING LIMITS

Analytical values determined to be at or below the certified reporting limit will be reported
numerically (e.g. <0.1 mg/L). The data presentation procedures will cite analytical methods
used including certified reporting limits.

3.5 DATA MANAGEMENT

An electronic database will be used to manage data generated during the assessment. Among
the advantages of using an electronic database to manage environmental data is the ability to
perform computerized error checking for data validity, consistency, and completeness. In
addition to establishing data quality, an electronic database can also be used to generate (1) data
tables, (2) statistical analyses, (3) graphs, and (4) maps from the qualified data, without the
transcription errors normally associated with these processes.
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3.6 DATA PREsENTATION

Data for the groundwater quality assessment will be arranged and presented in a clear and logical
format. Tabular, graphical, and other visual displays (e.g., contaminant isoconcentration maps)
will be used for organizing and evaluating such data and assisting with the decision-making
process throughout the groundwater quality assessment.

3.6.1 TABLES

Tabular presentations of both raw and sorted data will be used for data presentation as discussed
below. Tables of derived data will be developed and used, as necessary.

3.6.1.1 Listed (Raw) Data

Simple lists of data alone are not adequate to illustrate trends or patterns resulting from a
contaminant release but provide a baseline for other presentation formats. These lists are also
valuable for sample validation and auditing. Therefore, such lists will be used for reporting
results during the groundwater quality assessment. Each data record will provide the following
information:

• Unique sample code,
• Sampling location and sample type,
• Sampling date,
• Laboratory analysis identification number,
• Property or component measured,
• Result of analysis (e.g., concentration),
• Detection limits, and
• Reporting units.

Analytical data will generally be reduced electronically prior to report generation. Raw data will
be reported in an appendix to the Interim and Final Reports. This appendix will contain exact
copies of analytical results as received from the IRDMIS database.

3.6.1.2 Sorled Summary Tables

Presentation of results grouped according to data categories will be used to display trends or
patterns in data. Examples of data categories include: (1) medium tested, (2) sampling date,
(3) sampling location, and (4) parameter or property measured. The sample identification
number will be included for data cross-referencing purposes.

3.6.1.3 Derived Data Tables

Derived data are calculated from a set of raw data. Examples include measures of central
tendency, measures of statistical scattering, or the results of calculations based on indirect
measurements of a physical parameter (e.g., hydraulic conductivity from a slug test). Derived
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data presented in tabular or graphic fonn will include references to the method of calculation
used and location of raw data.

3.6.2 GRAPHIC PRESENTATION OF DATA

Graphic methods of data presentation often illustrate trends and patterns more clearly than tables.
Graphic fonnats used for environmental data including bar graphs, line graphs, areal maps, and
isopleth maps are discussed below.

3.6.2.1 LINE GRAPHS

Line graphs will be used to illustrate the changes in contaminant concentrations during the five
rounds of groundwater sampling at the Ash Disposal Cell in Trench 5 and Line 6.

3.6.2.2 AREA MAPS

Area maps will be generated to identify the following:

• Facility location
• Unit location(s)
• Monitoring welliocation(s)

These maps will also identify features such as roads, buildings, boundaries, and other man-made
features; as well as natural features that have an impact on the asse.ssment.

3.6.3 TOPOGRAPHIC MAPS

Topographic maps show the relief and position of natural and man-made features of a land
surface by means of contour lines. A contour line is an imaginary line that connects points of
equal elevation. Surface topographic maps will be combined with area maps.

3.6.4 GEOLOGIC MAPS

Geologic maps illustrate the distribution, nature, and age relationships of soil and rock units and
the occurrence of structural features. Geologic maps will be used in the groundwater quality
assessment to illustrate important geological or hydrogeological data.

3.6.5 GROUNDWATER POTENTIOMETRIC SURFACE MAPS

Groundwater potentiometric surface maps are subsurface contour maps that show the elevation
of a potentiometric surface of an aquifer. A potentiometric surface is an imaginary surface that
represents the total head of groundwater and is defmed by the level to which water will rise in
a monitoring well.
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3.6.6 ISOCONCENTRATION MAPS

Isoconcentration nlaps are contours of a particular contaminant's concentrations that are
superimposed on a site nlap.

3.6.7 VERTICAL PROFILE OR CROSS SECTIONS

A cross section is a diagram that shows subsurface geological features transected by a vertical
plane.

3.7 DATA REpORTING

3.7.1 MONTHLY PROGRESS REpORT

Monthly progress reports will be submitted to USAEC within 10 business days after the close
of the month. These reports will include:

• Estimated percentage of assessment completed,
• Summaries of fmdings,
• Summaries of problems encountered and their resolution, and
• Projected work for the next reporting period.

3.7.2 REpORTS OF EMERGENCY AND PRIORITY SITUATIONS

When situations occur that warrant interim corrective measures, the requirements for the RCRA
Contingency Plan under 40 CPR Part 264, Subpart D, will be followed. Reports will be made
immediately.

3.7.3 SPECIAL INTEREST DELIVERABLES

Special interest deliverables to USAEC will be prepared during the assessment. These
deliverables include:

• Sample sand pack
• Borehole logs
• Monitoring well completion logs
• Monitoring well development logs
• Soil sample location maps
• Monitoring well survey
• IRDMIS deliverables

3.7.4 REPORTS

A Draft Final and Final Groundwater Quality Assessment Work Plan will be submitted to
USEPA and include a Project Management Plan, Data Collection Quality Assurance Plan, Data
Managenlent Plan, and Health and Safety Plan. A Draft Final and Final Interinl Report will be

0354.S3 3-18

131



submitted to USEPA and provide a student t-test statistical comparison of the general indicators
of groundwater quality in upgradient and downgradient monitoring wells. A Draft Final and
Final Report that incorporates all the analytical data collected during the groundwater quality
assessment will be submitted to USEPA and provide conclusions on the groundwater quality at
Trench 5 and Line 6 and recommendations for regulatory decisions about the two units.
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4.1 SITE SAFETY SUMMARY

4.1.1 ASH DISPOSAL CEU IN TRENCH 5

Site Field Activities: • Drilling with hollow stem auger rig to install groundwater
monitoring wells (Level D with upgrade to Level C).
Recommended Drilling Rig Safety Guidelines are presented
in Appendix B.

• Soil and groundwater sampling (Level D with upgrade to
Level C).

Designated Work Zones: • Exclusion Zone: Zone within the site, to be defmed by the
Site Health and Safety Officer (SHSO), where drilling and
groundwater sampling will be conducted.

• Contamination Reduction Zone (CRZ): Extends out from
the Exclusion Zone a Minimum of 50 feet, where possible.

• Support Zone: Area surrounding the CRZ.

Site Surveillance: • Total Volatile Organic Vapors and Gases: Photoionization
Detector continuously during drilling operations and when
wells are initially opened for groundwater sampling.

• Explosivity, Percent Oxygen: EXOTOX combustible gas
indicator. Continuous EXOTOX monitoring is required
during drilling operations.

Personal Protective Equipment: All activities within this site will be performed using Level
D or Level C protection based on the following action levels:

................ '.....:::" .:::.:.:.: ..:.-..... ::::...
.... :-::::::./;. .. .:-:::::::::::::: ... :... :>::::::", ..-.-::.

···<lt~w¥~~vel./.......-~~........,.~~~~~~..........~~~~~~~~~....,.....,.~.......--~ ................-.-~
.···otProtf$Uoll»

D Background to < 5 ppm above background

C 5 to 50 ppm above background

Evacuate the Site 50 ppm or greater above background 20 % LEL < 19.5% or
> 22.5%

Key: PID
ppm
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4.1.2 LINE 6

Site Field Activities: -

Designated Work Zones: -

Groundwater sampling of existing monitoring wells

Exclusion Zone: Zones within the site, to be defmed by
the SHSO, where drilling and groundwater sampling will
be conducted.

- Contamination Reduction Zone (CRZ): Extends out from
the Exclusion Zone a Minimum of 50 feet, where possible.

- Support Zone: Area surrounding the CRZ.

Site Surveillance: - Total Volatile Organic Vapors and Gases: Photoionization
Detector when wells are initially opened for sampling.

Personal Protective Equipment: All activities within this site will be performed using Level
D protection based on the following action levels:
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D

C

Evacuate the Site

Background to < 5 ppm above background

5 to 50 ppm above background

50 ppm or greater above background

4.2 SITE INFORMATION

4.2.1 HISTORY OF ACTIVITIES AT IOWA ARMY AMMUNITION PLANT

The IAAP is a Government Owned, Contractor Operated (GOCO) facility. Mason and Hangar,
Silas Mason Company is the operating contractor. The primary mission of the lAAP is to load,
assemble, and pack ammunition items, including projectiles, mortar rounds, warheads,
demolition charges, anti-tank mines, anti-personnel mines, and the components of these
munitions including primers, detonator, fuses, and boosters.

The IAAP was established in 1941. Munitions were produced at the facility from September
1941 until August 1945. Production of munitions was resumed in 1949 and has continued to the
present. Nitrogen fertilizer was also produced at the plant from 1946 to 1950. The Atomic
Energy Commission (ABC) operated facilities at the lAAP from 1947 through 1973. In 1973,
the ABC facilities reverted to the U.S. Army.
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At the present time, ammunition production activities at the lAAP involve the use of explosive
material and lead-based initiating compounds.

4.2.2 SITE LOCATION

The lAAP is located in southeastern Iowa, in Des Moines County. It is located approximately
10 miles west of the city of Burlington and the Mississippi River. The lAAP is a secured
facility encompassing 19,127 acres in a rural setting; approximately 7,751 acres are devoted to
agriculture. A regional location map of the IAAP is shown in Figure 4-1.

4.2.3 UNIT DESCRIPTIONS

4.2.3.1 The Ash Disposal Cell in Trench 5

Site Description: The Ash Disposal Cell in Trench 5 is located at the IDA near the center of
the lAAP. Figure 4-2 depicts monitoring wells completed in the shallow aquifer at the Ash
Disposal Cell in Trench 5. The IDA has generally been used for disposal of sanitary wastes
such as plastic, tin cans, scrap lumber, waxed cardboard, and household and cafeteria waste.
From November 1980 until October 1983, a portion of the Ash Disposal Cell in Trench 5 also
received ash from the (l) open burning of explosive-contaminated waste, (2) EWI, and (3)
CWP. When tested, the ash proved to be a RCRA hazardous waste and the disposal of the ash
was discontinued at the unit. The unit was closed in 1989 in accordance with standard lAAP
procedures for closure of a sanitary landfill, and a network of monitoring wells was installed.
The monitoring well network, however, did not fulfill RCRA requirements for closure of the
groundwater at the unit.

Past Waste Management Practices: The trench fill method of landfill operation has been
employed at the IDA. In this method, an entire trench is excavated to an approximate depth of
25 feet. Refuse placement begins at the north end of a trench and progresses toward the south.
Excavated material is stockpiled next to a trench and used for daily and fmal cover. A daily
cover that is at least six-inches thick is placed over the fill from the stockpiled soil. A fmal
cover that is at least twelve-inches thick is placed over the fill from the stockpiled soil.
Materials in the trench are compacted by bulldozers and vehicle travel by trucks working the
face of the trench. The fmal cover slopes to the south (toward natural drainage pathways) at an
average grade of two percent. The Ash Disposal Cell in Trench 5 was closed in this manner.

Known Contamination: Ash from the (1) open burning of explosive-contaminated waste, (2)
EWI, and (3) CWP was placed in the Ash Disposal Cell in Trench 5. It is estimated that a
maximum volume of 145 barrels of ash were placed in the trench (Ref. 1). Assuming the
barrels were 55-gallon drums and the ash had a density of 3.0 grams per cubic centimeter
(g/cm3

), approximately 91,000 kilograms (kg) of ash was placed in the trench.
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The open burning grounds are used to burn damaged or obsolete explosives and flash metals.
No analyses of the ash generated at the open burning grounds is available, but soil samples at
the open burning grounds have been collected and analyzed during two previous investigations.
The fust investigation, conducted in 1982 by the USAEHA, detected measurable concentrations
of metals below RCRA limits. The second investigation, conducted in August 1986, detected
elevated concentrations of barium, chromium, lead, and zinc (Ecology and Environment, 1986).
It is estimated that only small quantities of ash from the open burning grounds were placed in
the Ash Disposal Cell in Trench 5.

The EWI is used to incinerate bulk scrap explosives from munitions production, explosives­
contaminated carbon, and explosives-contaminated diatomaceous earth. Analyses of EWI ash
have been sporadically detected RDX and TNT. An estimated 95 barrels (Ref. 1) or
approximately 60,000 kg of the ash in the Ash Disposal Cell in Trench 5 was derived from the
EWI.

The CWP is used to burn.materials which have come in contact with TNT or other explosives.
Materials burned in the CWP include explosive-contaminated cardboard and paper box liners,
cardboard and wooden boxes used to ship explosives, and explosives-contaminated pallets. The
CWP is also used to flash empty metal projectiles, cartridge cases, and empty metal propellant
cans. Analysis of typical CWP ash conducted between June 1985 and March 1987 indicate that
ash from the CWP was Extraction Procedure (EP) toxic for barium, cadmium, and lead. An
estimated 50 barrels (Ref. 1) or approximately 30,000 kg of the ash in the Ash Disposal Cell
in Trench 5 was derived from the CWP.

4.2.3.2 Line 6

Site Description: Line 6 is a former detonator production facility that is currently inactive.
This unit occupies approximately 30 acres near the center of the IAAP. Figure 4-3 depicts the
monitoring wells completed in the shallow aquifer at Line 6. Line 6 is bounded to the north by
Lines 1 and 4B, to the east by Line 3, to the south by Line 9, and to the west by the lAAP
power plant and Yard J. The facility is approximately 800 feet by 1600 feet and includes
approximately 34 buildings that were used in the production, storage, and shipping of detonators,
relays, and hand grenade fuses.

Effluent containing explosives and lead wastes from manufacturing operations at Line 6 were
placed in stainless steel tanks for desensitization prior to disposal. Desensitized water was later
discharged from the tanks and allowed to percolate through limestone futers for pH adjustment
before entering adjoining drainage ditches. The limestone futers and the drainage ditches were
subsequently removed and the unit was closed in 1989. An extensive groundwater monitoring
network has been installed at the unit.

The USACOE, Omaha District, is conducting an on-going remedial action at Line 6 as part of
the approved EPA Region vn RCRAclosure plan. The remedial action includes the removal
of tanks, piping, and all contaminated soil associated with the wastewater treatment process.
A complete description of closure activities is provided in the Closure Plan for Line 6.
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A complete summary of previous investigations at Line 6 and all corresponding analytical results
is provided in the lAAP RCRA Facility Assessment (Ecology and Environment, 1986) and the
Work Plan for the Phase I RIfFS of the lAAP (Jaycor, 1992). The results of the site
investigation (SI) that preceded the Phase I RIfFS are summarized in the Phase I RIfFS Work
Plan. They indicate that no explosives were detected above analytical reporting limits at the
unit. Several metals, however, were reported above background in soils at Line 6, including
barium, chromium, lead, and nickel.

Past Waste Management Practices: Effluent containing explosives and lead wastes from
manufacturing operations at Line 6 flowed through stainless steel troughs to twelve cylindrical,
stainless steel underground tanks of varying capacities as listed below:

6-18
6-25
6-35
6-68
6-88
6-89
6-91

180
360
180
540
540
900
180

When the tanks were filled, the wastewater was chemically desensitized to render explosive
constituents nonreactive. The desensitized wastewater was then discharged to limestone futer
beds located adjacent to the tanks. The limestone futer beds ·were used to raise the pH of the
desensitized wastewater before it was discharged to the surface water drainage systenl. The
drainage system was monitored downstream from the limestone futer beds pursuant to NPDES
Discharge Pennit No. lA-0003689. In addition, the lAAP included the limestone futer beds as
part of the wastewater treatment system in its Part A Pennit· Application in November 1980
achieving interim status. The lAAP discontinued use of these limestone futer beds in May 1981.
In 1984, the limestone futer bed at Building 6-88 was sampled and disposed of as hazardous
waste. Operations at Line 6 were stopped in 1988.

The EPA considers the limestone futer beds as land disposal facilities and subject to RCRA
regulation. As a result, when the lAAP did not submit a Part B Pennit application for these
futer beds or certify compliance with applicable groundwater monitoring requirements within
12 months from the date of regulatory amendments (November 8, 1984), the lAAP lost interim
status at this unit in accordance with 40 CPR Part 270.10e(5). With the loss of interim status,
the Line 6 limestone futer beds were required to be closed pursuant to an approved closure plan.

Production Materials: Production materials used in the stainless steel underground tanks at
Line 6 to desensitize wastewater included:

0354.84
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• Tetrazene

• RDX
• Barium nitrate
• Antimony sulfide.

Desensitization materials included:

• Acetic acid
• Sodium sulfate
• Sodium nitrate
• Sodium hydroxide.

Known Contamination: In October 1983, soil·samples were collected at the discharge points
from the limestone fliter beds located at Buildings 6-25, 6-68, 6-88, and 6-89. Two of these soil
samples were EP toxic for lead.

In August 1984, the limestone fliter beds were removed and the excavations were filled and
capped with clay. The limestone fliter beds were tested for EP toxicity and one fliter bed at
Building 6-88 was found to be EP toxic for lead.

In August 1986, five soil samples and four sediment samples were collected within the Line 6
area and analyzed. Analytical results showed elevated concentrations of barium, lead, and zinc.
Explosives were not detected.

4.3 SITE SAFETY WORK PLAN

4.3.1 SAFETY ORGANIZATION AND RESPONSIBILITY

All personnel involved in the Accelerated Groundwater Quality Assessment at the IAAP are
responsible to some extent for their own safety. Specific duties and responsibilities are discussed
below. Figure 4-4 shows the safety organization for this project. Resumes of key health and
safety personnel are presented in Appendix C.

0354.S4
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Project Manager: Provides subcontractor personnel with the health and safety
plan before field work begins. The Project Manager supports the efforts of the
SHSO. The Project Manager is responsible for the health and safety of all
personnel at the site.

Corporate Health and Safety Officer: Provides health and safety plans. Trains
SHSOs and provides guidance. THE CORPORATE HEALTII AND SAFETY
OFFICER HAS THE AUTHORITY TO IMMEDIATELY STOP ALL WORK
AT TIlE SITE FOR HEALTII AND SAFETY REASONS.
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• Site Health and Safety Officer: Coordinates health and safety matters within the
project. Provides advice to the Project Manager regarding health and safety and
recommends policies on matters not specifically addressed by the health and
safety plan. Responsible for record keeping as described in Section 4.3.10. THE
SITE HEALTII AND SAFETY OFFICER HAS TIlE AUTIIORITY TO
IMMEDIATELY STOP ALL WORK AT THE SITE FOR HEALTII AND
SAFETY REASONS.

The SHSO is also responsible for:

• Capping wells to prevent unauthorized access.

• Ensuring all heavy machinery and equipment is locked or chained each evening
upon completion of daily activities.

• Ensuring all potentially contaminated materials, such as soil cuttings, are
contained prior to leaving the site each day.

4.3.2 SITE SAFETY MEETINGS

Site safety meetings involving all site personnel will occur:

• Prior to beginning field activities
• Before each work day
• When modifications are made to the site health and safety plan
• When additional staff begin field work.

The safety meetings, at a minimum, will include discussion of:

• Workers Right-to-Know
• Material Safety Data Sheets (where appropriate)
• Potential Hazards
• Health and Safety Practices
• Safe Driving Practices
• Drilling Rig Safety
• Levels of Protection
• Decontamination
• Safety Organization.

Site safety meetings are the responsibility of the SHSO. All site personnel and subcontractors
are required to attend safety meetings. The SHSO will maintain a list of meeting attendees and
their signatures acknowledging attendance as shown in Figure 4-5. All site personnel and
subcontractors will be given a copy of the Site Health and Safety Plan and will sign the Personal
Safety Certification fonn found in Appendix D.
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On-Site Health and Safety Meeting
Emergency Procedures:

Project: Project: No.: Special Equipment:

Date: Time:
Sign Off by Meeting Attendants

Today's Work Site(s): Type of Task(s):

Health and Safety Topics Discussed

Chemical Hazards:

Physical Hazards:

Protective Clothing/Equipment:

Decontamination Procedures:

Monitoring Equipment:
I acknowlege that I understand the topics discussed and the potential
health and safety hazards associated with the fiield operations

Action Levels: associated with this project. I will abide with the provisions of the
Site Health and Safety Plan and any amendments, including topics
presented during Site Safety Meetings.

=The ENth Technology I FIGURE 4-5... Cuporalione

Daily Health and Safety Log



4.3.3 SITE ACCESS/CONTROL

Site access to the IAAP is through Gate 4.

To reduce the potential for migration of contamination from each site, activities will be
conducted at the IAAP within three designated work zones. These zones are the:

• Exclusion Zone
• Contamination Reduction Zone (CRZ)
• Support Zone.

The three work zones are contiguous as shown in Figure 4-6; movement between these zones
will be controlled at access control points.

Exclusion Zone: The Exclusion Zone is considered contaminated and is the innennost zone of
the three zones. All personnel entering the Exclusion Zone must wear the prescribed level of
protection for the site that is being investigated. The anticipated levels of personal protection
required within the Exclusion Zone at the two sites under investigation are given in Section 4.1
Field personnel must enter the Exclusion Zone through the access control point. TheExclusion
Zone will be cordoned off by the SHSO with flagging tape or another suitable indicator; This
boundary is called the "hot line." The buddy system will be used within this zone. There will
be no smoking, eating, drinking, or wearing of contact lenses within the Exclusion Zone.

Contamination Reduction Zone: The CRZ lies outside the Exclusion Zone and provides a
transition between the contaminated zone (Exclusion Zone) and clean zone (Support Zone). The
CRZ contains two contamination reduction corridors; one for equipment and one for personnel.
Operations and equipment located within the CRZ will include:

• Decontamination of equipment, personnel, and samples

• Storage of equipment for emergency response including a fITst-aid kit, spill
control equipment, and a fIre extinguisher

• Sample packaging and preparation for shipment to an offsite laboratory.

The boundary between the CRZ and the Support Zone is the contamination control line. Entry
into the CRZ from the Support Zone will be through an access control point. There will be no
smoking, eating, drinking, or wearing of contact lenses within the CRZ.

Support Zone: The Support Zone is the outennost zone of the site and is considered a non­
contaminated or clean zone. This zone includes a worker rest area and the Command Post. The
Command Post will function as an administrative center which supports the following activities:

0354.S4

• Location of all pertinent documentation/records including the site safety plan,
work plan, logbooks, and personnel records
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• First aid

• Storage and maintenance of equipment and supplies.

On-site eating and drinking will be allowed only in this zone. Smoking is pennitted only in
areas designated by the lAAP.

4.3.4 COMMUNICATIONS

Two types of communications will be maintained. Internal site communications will include
hand signals listed below. These hand signals will be reviewed each day in the site safety
meetings. External communications will include a telephone.

Visual signals, including hand signals and whole body movements:

• Hand clutching throat: out of air/can't breathe
• Hands on top of head: need assistance
• Thumbs up: OK/I'm alright/I understand
• Thumbs down: No/negative
• Grip partner's wrist or both hands around partner's waist: leave area

immediately.

Internal communication within the work zones are necessary for:

• Maintaining site control
• Coordinating work within all work zones
• Alerting personnel of emergencies.

External communications are necessary for:

• Coordination of emergency response
• Maintaining contact with the Command Post.

4.3.5 AIR MONITORING INSTRUMENTS

Calibration of air monitoring instruments will occur daily. Records will be kept of calibration
activities including: meter serial number, calibration gas (isobutylene for the PID and isopropyl
alchohol for the CGI) or calibration method, time, date, calibrating individual, and calibration
adjustments.

4.3.6 PERSONAL PROTECTIVE EQUIPMENT

Drilling activities at the lAAP will be conducted utilizing Level D respiratory and skin
protection. Groundwater sampling activities at the lAAP will be conducted utilizing Level D
respiratory protection and Level C skin protection. An upgrade to Level C may be necessary.
The requirements for levels of protection are specified in Table 4-1. Air monitoring data will
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Level D • Steel-toed boots

• Chenlical-resistant gloves

• Hard hat

• Safety glasses

• Hearing protection, if required

0354.S4

Level C •
•

•
•
•
•

Saranex coveralls

Full-face air purifying respirator (equipped with
GMC-H cartridges)

Inner and outer chemical-resistant gloves

Chemical-resistant steel-toe boots

Hard hat

Hearing protection, if required
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provide personnel with the necessary infonnation for making upgrade/downgrade personal
protective equipment (PPE) decisions. Air monitoring action levels for PPE are presented in
the Site Summary Sheets in Section 4.1 of this document.

4.3.7 DECONTAMINATION

The need for decontamination will be minimized through work practices designed to reduce
contact with hazardous substances. Decontamination of drilling rigs and heavy equipment will
take place at a portable decontamination pad.

Decontamination of personnel will take place within contamination reduction corridors within
the CRZ. Decontamination will be monitored by the SHSO.

4.3.7.1 Personnel Decontamination

Personnel decontamination will be accomplished through washing and rinsing, or disposal of,
protective equipnlent in combination with sequential doffmg. Decontamination will start at the
fust station with the most heavily contaminated items and progress to the last station with the
least contaminated article. For Level D and C activities, the exact decontamination sequence
will be detennined by site conditions, but will be based on· the sequences shown in Figure 4-7
for Level C decontamination. An explanation of the procedure follows:

0354.S4

Station 1:

Station 2:

Station 3:

Station 4:

Station 5:

Station 6:

Station 7:

Station 8:

Segregated Equipment Drop - Deposit equipment used on· sites (tools,
sampling devices and containers, etc) in plastic tubs or on plastic sheeting.

Boot Wash - Scrub boots with detergent/water solution.

Boot Rinse - Rinse away solution from Station 2 using copious amounts
of water.

Tape Removal - Remove tape from boots and gloves and deposit in trash
bag or plastic tub.

Outer Glove Removal - remove outer gloves and deposit in trash bag or
plastic tub.

Canister Change - If worker leaves exclusion zone to change respirator
canisters, this is the last step in the decontamination procedure. Worker's
canisters are exchanged, new outer gloves donned, and joints taped.
Worker returns to duty.

Coveralls Removal- With assistance of helper, remove coveralls. Deposit
in trash bag or plastic tub.

Facepiece Removal - Remove facepiece. Deposit in plastic tub. Avoid
touching face with gloves.

4-17
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FIGURE 4-7

Level C Decontamination
Sequence
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Station 9: Inner Glove Removal - Remove inner gloves and deposit in trash bag or
plastic tub.

Station 10: Field Wash - Wash hands and face thoroughly with baby wipe or soap and
water.

Level D decontamination may include boot and glove wash/rinse steps and a field wash.

4.3.7.2 Decontamination of Heavy Equipment

Decontamination of drilling equipment will be accomplished through scraping and removal of
dirt and gross contaminants in the CRZ, if necessary, followed by steam cleaning at a portable
decontamination pad at a location proposed by TETC and mutually agreed upon by the IAAP
and EPA. The exact decontamination sequence will be determined by site conditions, but will
be based on the sequence shown in Figure 4-8.

4.3.7.3 Decontamination of Sampling Equipment

Decontamination of sampling equipment will be accomplished by washing with detergent water,
rinsing with tap water, and rinsing with distilled water. Air monitoring equipment will be
protected with plastic bags or wrap when used in the Exclusion Zone.

4.3.8 MEDICAL MONITORING

TETC personnel participating in the IAAP Accelerated Groundwater Quality Assessment and
drilling subcontractors receive a pre-assignment medical screening, periodic (annual) medical
examinations, and a termination examination. The medical monitoring program meets the
requirements of the Occupational Safety and Health Administration (OSHA) 29 CFR 1910.120.

4.3.9 PERSONNEL TRAlNING

All site personnel entering an Exclusion Zone will be required to participate in an OSHA
approved health and safety training program that complies with criteria set forth by 29 CFR
1910.120. This program instructs employees on general health and safety principles and
procedures, proper operation of monitoring instruments, and the use of PPE.

4.3.10 RECORDS

All site personnel medical and training records and/or certificates shall be retained at the
Command Post during site work. These records shall be accessible to OSHA, U.S. Army, and
EPA representatives.
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4.3.11 CONTINGENCy/EMERGENCY RESPONSE PLAN

Emergency Coordinator: The SHSO or a designated alternate will act as Emergency
Coordinator and will be responsible for initiating appropriate emergency response throughout
site activities. Emergency Coordinator responsibilities include:

• Coordination with emergency medical facilities for emergency support
• Coordination with the IAAP environmental office for environmental support
• Coordination with the lAAP safety office for installation safety and security

requirements
• Coordination with the IAAP and local frre departments
• Coordination with the IAAP Guards at Gate 4 ((319) 753-7434) for arranging

work to be perfonned on Saturdays and Sundays
• Designation of onsite response teams
• Notification of offsite emergency response teams
• Emergency assessment
• Rendering frrst aid as necessary
• Maintaining safety equipment
• Posting emergency telephone numbers and an area map to the nearest medical

facilities (Figure 4-9 and 4-10).

The only exception to this rule is any situations that are immediately dangerous to life and
health.

First Aid and CPR: All TETe field personnel conducting hazardous waste operations shall be
required to successfully complete a Red Cross-sponsored course, or equivalent, in frrst aid
training and in CPR. A minimum of two TETC field personnel shall be present at each project
site.

First aid kits will be 16-unit frrst aid kits (National Safety Council Data Sheet No. 202) or kits
approved by the Corporate Health and Safety Officer and will be provided in a minimum ratio
of one for each 25 persons. Each site crew will carry a frrst aid kit with them into the CRZ.
The kit will be encased in a manner to prevent kit contamination.

Emergency Telephone List: Emergency telephone numbers as listed in Table 4-2 and Appendix
E will be posted at the Command Post and will be available at the site of field activities. The
enlergency telephone list shall be placed in each vehicle to be used on site.

Emergency Medial Facilities: The IAAP Health Clinic shall be used for emergency care to
individuals who may experience an injury or exposure on site. Figure 4-9 is a map that shows
the route to the IAAP Health Clinic. This map will be placed in each vehicle to be used on site.

For injuries or exposures requiring off-site medical attention, the Burlington Medical Center
(602 North 3rd Street) shall be used. The route to the Burlington Medical Center is as follows:
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Local Fire Department (319) 753-7121

Local Paramedics (319) 753-7121

IAAP Security (319) 753-7960

Local Medical Care Emergency Roonl (319) 753-3264
Burlington Medical Center
602 North Third Street
Burlington, Iowa 52601
Emergency Room Director: Gail Boyd
(319) 753-3011

Poison Control 1-800-272-6477

IAAP Emergency Response Team (319) 753-7121

IAAP Point of Contact Leon Baxter (319) 753-7101

TETC Office (Eastern Division) (703) 549-8728

TETC Corporate Health and Safety Officer Glen Barrett (703) 658-4319
(Home)

TETC Senior Vice-President, WDC (Home) Robert A. Colonna (301) 656-2155

TETC Site Health and Safety Officer To Be Detennined
(Hotel)

TETC Eastern Division Deputy Health and David Naleid (703) 799-2492
Safety Officer (Honle)

USAEC Project Manager Derek Romitti (410) 671-1507

USAEC SES Branch William Houser (410) 671-1591
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• Proceed north on Texas Avenue, past the Administration Area and through Gate
4;

• Turn right (east) on Route 34;
• Follow Route 34 into Burlington;
• Turn right (south) on N. Main Street for four blocks;
• Turn right (west) onto Washington Street, follow for one block;
• Turn right again (north) onto N. 3rd Street; the Medical Center is on the right;
• Proceed to the Emergency entrance.

These written directions along with the map of the route to the Burlington Medical Center'
(Figure 4-10) will be placed in each vehicle to be used on site.

Response to Potential Hazards: The SHSO will designate an onsite response team to respond
to minor frres, electrical frres or spills and other emergencies that do not require offsite response
personnel. The SHSO will maintain communication with the onsite response team at all times
during site operations. Onsite response personnel will have ready access to all frre fighting
equipment, spill control equipment, and frrst aid supplies during site operations. Response to
medical emergencies is detailed in Appendix F.

In the event of frre, spill, or other emergency that cannot be controlled by the onsite response
team, all site personnel will evacuate the site and go to the Command Post. The SHSO will
contact the IAAP emergency response team at (319) 753-7121 to control the hazard. The IAAP
emergency response team is available 24 hours per day, seven days per week. Site personnel
will wait at the Command' Post for further instructions from the SHSO and/or enlergency
response personnel.

During an emergency, the SHSO will take all reasonable measures necessary to ensure that frres,
explosions, and releases do not occur, recur, or spread to other parts of the facility. These
measures will include, where applicable, stopping all site activities; collecting and containing
released material; and removing or isolating containers.

Immediately after an emergency, the SHSO will provide for treating, storing, or disposing of
recovered material, contaminated soil or surface water, or any other material that results from
a release, frre, or explosion at the site.

The SHSO will ensure that all emergency equipment listed in this contingency plan is cleaned
and fit for its intended use before site operations are resumed.

All employees should bring to the attention of the SHSO any unsafe condition, practice, or
circumstance associated with or resulting from site investigations. In the case of an immediate
hazard to employees or the public, any employee on the scene will take all practicable steps to
eliminate or neutralize the hazard; this may include leaving the site.

In the event that any member of the field team is overcome, incapacitated, or traumatically
injured while onsite, the remaining members will immediately call for assistance and then don
appropriate protective equipment and make reasonable efforts to rescue the affected person. At
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least one person shall remain out of the problem area until help arrives. Once removed from
the site, the victim will not be left unattended. If possible, limited personnel decontamination
should be conducted, but not if time is critical to get the victim to medical aid.

When it is determined that the problem was due to chemical exposure, all members of the team
exposed to those chemicals will proceed expeditiously, in a group, to the nearest appropriate
medical facility. In those cases were personal contamination has occurred, all persons involved
shall make every reasonable effort to decontaminate themselves, so there will be a minimal
spread of contaminants.

All accidents and incidents that occur on site during field activities associated with this project
will be promptly reported to the SSO and the Task Manager. The Task Manager will provide
timely notification to the Project Manager. The supervisor of the injured employee or work
crew where the accident occurred will initiate the written report. For convenience, the Injury
Report form in Appendix G may be used to ensure all relevant information is recorded. The
Task Manager or Project Manager may complete the "Manager" section of the Injury Report and
forward the Injury Report to the Earth Technology Health and Safety Section in the Washington,
D.C. office. The SSO will investigate every accident or illness and, if related to work, complete
the Accident/Injury Investigation form found in Appendix G. The Corporate Health and Safety
Officer will assist accident investigations and Accident Review Boards. The Task Manager will
ensure the Accident.Review Board recommendations are implemented.

Accidents resulting in a fatality, lost-time injury or illness, hospitalization of five or more
personnel, or property damage to the government or contractor property (which occurred during
the performance of the contract) equal to or exceeding $2,000 must be telephonically reported
to USAEC, SES Branch (410) 671-4811, as soon as possible, but not later than 2 hours after
occurrence and reported in writing within 5 days of occurrence on DA Form 285. All other
accidents/incidents must be telephonically reported by USAEC, SES Branch (410) 671-4811,
within 8 hours of occurrence.

Site Evacuation and Routes: An evacuation route has been established by the Corporate Health
and Safety Officer. An evacuation route has been designated to move personnel away from an
affected area, in a safe and efficient manner, and to establish efficient traffic patterns for fIre
and emergency equipment during an emergency response. The evacuation route is shown in
Figure 4-11. This map shall be placed in each vehicle to be used on site.

4.3.12 HAZARD COMMUNICATION PROGRAM

A copy of the TETC Hazard Communication Program shall be kept at the Command Post. The
Program shall be accessible to OSHA, U.S. Army, and EPA representatives.

4.3.13 LOGS AND REpORTS

The Field Task Manager will be responsible for keeping daily logs which shall include the
following information:
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• Date
• General weather conditions (temperature, wind direction, precipitation)
• Site activity
• Heavy equipment being used
• Levels of personal protection being used by onsite personnel at various tasks
• Observed safety deficiencies/incidents
• Site visitors
• Air monitoring instruments being used
• Results of air monitoring
• Accidents/illnesses.

As discussed in Section 4.3.2, the SHSO will maintain a daily log documenting the daily health
and safety meeting. All TETC and subcontractor personnel will sign the log acknowledging
attendance at the meeting.

4.3.14 VISITOR Pouey

Visitation to the site will be strictly controlled by the SHSO. This is to ensure that all visitors
are protected from the physical and chemical hazards associated with the Accelerated
Groundwater Quality ,Assessment. For the purpose of this health and safety plan, a visitor is
anyone who is not one of the following:

• An employee of TETC or its subcontractors.
• A designated representative of the U.S. Army or the Silas Mason Company
• Routinely present at the site
• A designated participant in site operations
• Trained or medically authorized, consistent with the Health and Safety Plan.

The SHSO has the authority, using these guidelines, to detennine the appropriate amount of
training and PPE necessary for each visit. The SHSO oversees all site visitations to ensure that
the visitor's presence complies with all government regulations and this Health and Safety Plan,
and does not impede working progress at the site or endanger the health and safety of those
working at the site. Any persons on site at the Ash Disposal Cell in Trench 5 or Line 6 will
be given a copy of the Site Health and Safety Plan and will sign the Personal Safety
Certification fonn found in Appendix D.

4.3.15 ONSITEIOFFSITE DELWERJES

Outside vendors and contractors will be delivering materials to the site throughout site
preparation and activities. Such personnel will be instructed in proper site entry procedures.
Site personnel may be required to transport materials and supplies into the Exclusion Zone.
Outside personnel will not be pennitted to enter the CRZ or Exclusion Zone unless prior
approval from the SHSO is obtained.

Deliveries made to the onsite area by personnel who do not meet the medical and training
requirements of 29 CFR 1910.120 will be coordinated so that such delivery personnel are not
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exposed to hazardous substance concentrations above safe exposure levels or physical hazardous
which may cause injury. Onsite delivery areas will be evaluated prior to allowing delivery
personnel to enter the Exclusion Zone. Delivery areas and routes within the Exclusion Zone will
be considered within the Support Zone during delivery, provided delivery personnel are not at
risk due to potential exposure to site contaminants. Site safety personnel will accompany all
delivery personnel who do not meet the requirements of 29 CFR 1910.120 during any delivery
to an onsite area to ensure delivery personnel remain in the support zone.

The safety of outside vendors and contractors delivering materials to the onsite areas will be
insured by the following actions:

4.3.16

•

•

•

•

•

All work with potential for generating hazardous levels of contaminants will be
halted by the SHSO or designee.

Before entering a site, delivery personnel will be instructed regarding the
potential for exposure to hazardous substances.

Escape respirators will be provided to the delivery personnel, if appropriate, and
they will be instructed in their use.

The SHSO or designee, equipped with appropriate air monitoring equipment, will
escort the delivery personnel to the delivery site, remain during the delivery and
escort the vehicle and delivery personnel back to the site entrance. During this·
time period, the SHSO will be responsible for ensuring that all necessary safety
measures are taken.

Delivery vehicles and equipment will be decontaminated as described in Section
4.3.7, if necessary.

RECOMMENDED DRIUlNG RIG SAFETY GUIDEUNES

Drilling rig maintenance and safety is the responsibility of the drilling operator. General
guidelines for safety practices at the IAAP are presented in Appendix B.

4.3.17 GENERAL SAFETY PRACTICES

The following safety practices will be obsetved at the lAAP where exposure to potentially
hazardous contaminants exists:

0354.S4

1.

2.

All personnel going onsite will be thoroughly briefed by the SHSO or designee
on anticipated hazards, equipment requirements, safety practices, emergency
procedures, and communication methods.

Eating, drinking, chewing gum or tobacco, and taking medication are prohibited
in contaminated or potentially contaminated areas or where the possibility of the
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transfer of contamination exists. Smoking or wearing contact lenses is prohibited
throughout the site.

3. Thorough washing of hands is required before eating.

4. Personnel will avoid contact with potentially contaminated substances. Personnel
will also avoid, whenever possible, kneeling on the ground; and leaning or sitting
on drums, equipment, or the ground. Monitoring equipment will not be placed
on potentially contanlinated surfaces (e.g., drums, ground, etc.)

5. No beard or facial hair which interferes with a satisfactory qualitative respirator
fit test will be allowed for personnel requiring respiratory protection.

6. Personnel will be familiar with and knowledgeable about standard operating safety
procedures for equipment and site operations.

7. Field personnel will wear designated and approved PPE as instructed by the
SHSO.

8. Proper care will be taken to avoid vehicle contamination during transport of
samples to laboratories. If there is a possibility that the sample bottles, bags, or
wrapping are contaminated, the laboratory will be notified.

4.4 HAZARD ASSESSMENT

Hazards associated with activities at the IAAP include physical and chemical hazards.

4.4.1 PHYSICAL HAZARDS

Physical hazards associated with work at the IAAP include:

0354.54

•

•

Heavy Equipment: Drilling rigs and earth nloving equipment will be used at the
site. Risks associated with heavy equipment use will be reduced through
employing operators with proper training, confIning heavy equipment use to
appropriate work areas and work zones, and through preparing adequately for
work assignments.

Underground Utilities/Overhead Power Lines: Prior to subsurface
sampling/drilling, the Ash Disposal Cell in Trench 5 and at Line 6 will be cleared
by Mason-Hangar-Silas Mason for underground utilities. If underground utilities
are found to be present at the Ash Disposal Cell in Trench 5, they will be visibly
identified with warning tape, barriers, or spray paint. Site activities should be
conducted so the underground piping or wiring systems are not disturbed. Site
personnel must ensure equipment and machinery are kept clear of all overhead
utilities throughout site operations. If overhead power lines are present, the
drilling rig will be positioned so that a safe clearance distance between the
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overhead utility lines and the drilling rig mast is maintained (a minimum of 20
feet or the height of the mast, whichever is greater).

• Noise: Exposure to excessive noise from drilling activities can damage the
hearing apparatus and cause permanent hearing loss. The drilling subcontractor
shall provide TETe with established noise levels for all equipment used for
drilling operations.

When noise levels exceed 85 decibels on the A-weighted scale (85 dBA), workers
are required to use appropriate hearing protection. At WRF, all personnel will
wear hearing protection when normal conversation becomes difficult at distances
of 3 feet or less. All Earth Technology field personnel who are medically
monitored participate in a hearing conservation program. This program is
mandatory for employees whose 8-hour equivalent noise exposure exceeds 85
dBA (Leq > 85 dBA). The hearing conservation program includes the following
elements.

1. Baseline survey of noise exposures.
2. Baseline audiometric testing.
3. Annual audiometric testing.
4. Annual training on the use and need for hearing protection.
5. Distribution of hearing protectors to employees in the program.
6. Maintenance of records.

• Cold Stress: Most cold-related worker fatalities have resulted from failure to
escape low environmental air temperatures·or from immersion in low temperature
water. The single most important aspect of life-threatening hypothermia is a fall
in the deep core temperature of the body. Frost-bite may also occur. These
conditions are described below.

Hypothermia: The signs and symptoms of hypothermia include shivering,
dizziness, numbness, confusion, weakness, impaired judgment, impaired vision,
and drowsiness. The stages are:

• Shivering
• Apathy
• Loss of consciousness
• Decreasing pulse rate and breathing rate

• Death.

As hypothermia progresses, the victinl may move clumsily and have trouble
holding things. In the later stages, he or she may stop shivering.

If anyone exhibits the symptoms of hypothermia, call EMS. The victim of
hypothermia should be removed from the cold and into dry clothing. Warm up
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his or her body slowly. Give nothing to eat or drink unless the victim is fully
conscious.

Employees should be protected from exposure to cold so that the deep core
temperature does not fall below 36°C (98.6°F.) A lower body temperature will
very likely result in reduced mental alertness, reduction in rational decision
making, or loss of consciousness with the threat of fatal consequences. The
following work practices are mandatory and will help protect against cold stress.

• Below 7°C (45°F): Workers shall be provided with wann clothing, such
as mittens and heavy socks. Protective clothing may be used to provide
wannth.

• Below 4°C (40°F): Depending on employee comfort, clothing for wannth
shall be provided in addition to protective clothing. This will include:

1. Insulated suits, such as whole-body thennal undelWear

2. Wool socks or polypropylene socks to keep moisture off the feet
if there is a potential for work activity which would cause sweating

3. Insulated gloves

4. Insulated boots

5. Insulated head cover, such as knit caps.

If the clothing of an employee might become wet on the job site,
the outer layer of the clothing must be impenneable to water.

If an employee's underclothing (socks, mittens, etc.) becomes wet
in any way, the employee must change into dry clothing
immediately. If the clothing becomes wet from sweating, the
employee may fmish the task which caused the sweating before
changing into dry clothing.

Employees must be provided a wann area, wanner than 18°C
(65°F) to change from work clothing into street clothing.

Employees must be provided a wann break area, warmer than
15°C (60°F).
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Hot liquids, such as soups, and warm, sweet drinks, etc., shall be
provided in the break area. The intake of coffee shall be limited
because of the attendant diuretic and circulatory effects.

The buddy system shall be practiced at all times. Any employee
observed with severe shivering shall leave the cold area
immediately.

Employees should layer their clothing, i.e., wear thinner, lighter
clothing next to the body with heavier clothing layered outside the
inner clothing.

Avoid overdressing when going into warm areas or when
performing activities which are strenuous. This could lead to heat
stress problems.

Employees handling volatile liquids (gasoline, hexane, alcohol,
etc.) shall take special precautions to avoid spilling or splashing
the liquids on clothing or gloves because of the added danger of
cold injury from evaporative cooling.

Frostbite: Frostbite is the most common injury caused by exposure to cold. It
happens when ice crystals form in body tissues, usually the nose, ears, chin,
cheeks, fmgers, or toes. This restricts blood flow to the injured parts. The effect
is worse if the frostbitten parts' are thawed and then frozen.

The frrst sign of frostbite may that the skin is slightly flushed. The skin color of
the frostbitten area then changes to white or grayish yellow and fmally grayish
blue, as the frostbite develops. Pain is sometimes felt early on, but later goes
away. The frostbitten part feels very cold and numb. The victim may not be
aware of the injury.

Frostbite has degrees of tissue damage. Mild frostbite looks white or grayish,
and the skin feels hard, even though the underlying tissue feels soft. In moderate
frostbite, large blisters form on the surface and in the tissues underneath. The
frostbitten area is hard, cold, and insensitive. If freezing is deeper than the skin,
tissue damage is severe. Gangrene may result from the loss of blood supply to
the area.

If anyone exhibits these symptoms, the victim should be transferred to a warm
place. Put the frozen parts in warm (100-105 degrees Fahrenheit) but not hot
water. Handle them gently, and do not rub or massage them. If the toes or
fmgers are affected, put dry, sterile gauze between them after warming them.
Loosely bandage the injured parts. If the part has been thawed and refrozen, it
should be rewarmed at room temperature.
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• Heat Stress: In hot, sunny, humid environments there is a high potential for heat
stress to pose a significant safety hazard to workers. This is especially true
where the use of mandated protective clothing limits the body's ability to dissipate
heat through the evaporation of sweat. In order to mitigate the effects of heat
stress, it will be necessary to establish work routines which incorporate
appropriate rest (cool down) periods to allow workers to remove protective
clothing, drink fluids (vital when heavy sweating is occurring), and rest. The
frequency and length of such work breaks must be determined for the individual
based on factors such as ambient temperature, wind velocity, humidity, sunshine,
the amount of physical labor being performed, the physical condition of the
worker, and the protective clothing being worn. In any case, breaks must be
sufficient to prevent workers from developing symptoms of heat stress, which can
include irritability, confusion, lethargy, headache, nausea, etc.

Workers must be encouraged to immediately report any difficulties or heat-related
problems which they may experience or obselVe in fellow workers. SupelVisors
should use such information to alter the work/rest schedule to accommodate
differences in workers and resolve such problems. During breaks, workers
should be encouraged to drink plenty of water or other liquids to replace lost
fluids and help cool off.

Unless specifically excepted by the SSO, all onsite personnel shall use the buddy
system. Buddies shall maintain visual contact with each other. Buddies must
obselVe each other and be alert for signs of heat stress or toxic exposure,
including both visual and nonvisual effects of toxic exposure, such as:

1. Changes in complexion and skin discoloration. .
2. Changes in coordination or demeanor.
3. Excessive salivation and pupillary response.
4. Changes in speech pattern.
5. Headaches, dizziness, blurred vision.
6. Nausea, cramps.
7. Irritation of eyes, skin, or respiratory tract.

Anyone exhibiting symptoms should be taken immediately to the nearest medical
facility, taking steps to cool the person during transportation, including removing
clothing, applying cool water to the skin, placing in air conditioned space, etc.

As the body becomes unable to effectively renlove excess heat, a variety of
symptoms and effects will occur. These can include the following, in order of
increasing severity.

0354.54

• Heat Cramps: Heat cramps are caused by heavy sweating and inadequate
electrolyte replacement. Signs and symptoms include muscle spasms and
pain in the hands, feet, and abdomen.
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• Heat Exhaustion: Heat exhaustion occurs from increased stress on
various body organs including inadequate blood circulation due to
cardiovascular insufficiency or dehydration. Signs and symptoms include:

1. Pale, cool, moist skin.
2. Heavy sweating.
3. Dizziness.
4. Nausea.
5. Fainting.

• Heat Stroke: Heat stroke is the most serious fonn of heat stress.
Temperature regulation fails and the body temperature rises to critical
levels. Immediate action must be taken to cool the body before serious
injury or death occur. Competent medical help must be immediately
obtained. Signs and. symptoms of a true medical emergency are:

1. Hot, usually dry, skin, often red or blotchy.
2. Lack of or reduced perspiration.
3. Nausea.
4. Dizziness and confusion, disorientation.
5. Strong, rapid pulse initially.
6. Coma.

One or more of the following control measures can be used to help control heat stress.

0354.54

1.

2.

3.

4.

5.

6.

7.

Employees should drink plenty of water throughout the day and should
increase their salt intake slightly by salting their food a little more heavily.

Onsite drinking water will be kept cool, 10-15°C (50-600f), to encourage
personnel to drink often.

A work regimen that will provide adequate rest periods for cooling down
will be established, as required.

All personnel will be advised of the dangers and symptoms of heat stroke
and exhaustion.

Cooling devices such as vortex tubes or cooling vests can be worn beneath
protective gannents.

SupelVisors shall reinforce training daily for workers to monitor themsel­
ves and their co-workers for the effects of heat disorders and to take
additional breaks, as needed.

All breaks are taken in a protected rest area.
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8. Employees shall not conduct other tasks during rest periods.

9. Employees shall remove impermeable garments dUling rest periods.

10. All employees shall be informed of the importance of adequate rest,
acclimatization, and proper diet in the prevention of heat stress.

4.4.2 CHEMICAL HAZARDS

In addition to the physical hazards associated with work at the IAAP, chemical hazards may
exist because of potential exposure to contaminants during field activities. Potential site
contaminants of concern are discussed in Section 4.2.3. Table 4-3 provides chemical hazard
information for key potential contaminants.

The major routes of potential exposure include ingestion, inhalation, and skin and eye contact
with contaminated soils, water, airborne particulates, or vapors and gases. Material Safety Data
Sheets (MSDSs) are' provided in Appendix H for chenlicals of potential exposure and chemicals
brought to the IAAP by TETC for the pUtpOses of soil and groundwater sample collection.

Acetic Acid: Ingestion of acetic acid may cause severe corrosion of the mouth and
gastrointestinal tract. with vomiting, hematemesis, diarrhea, circulatory collapse, and uremia.
Chronic exposure may cause erosion of dental enamel bronchitis, and eye irritation.

Antimony: Antimony compounds cause skin and mucous membrane irritations. Acute antimony
poisoning causes weight loss, hair loss, and dry, scaly skin. Exposure also may cause acute
heart, liver, and kidney congestion.

Barium: Exposure to soluble barium salts can cause upper respiratory irritation, gastrointestinal
mucous spasms, slow pulse, eye irritation, skin bums, convulsive tremors, and elevated blood
pressure.

Cadmium: Ingestion of cadmium and its soluble compounds causes increased salivation,
choking, vomiting, abdominal pain, anemia, renal dysfunction, and diarrhea. Inhalation of
cadmium dust or fumes may cause throat dryness, cough, headache, vomiting, chest pain,
extreme restlessness and irritability, and pneunlonitis. Cadmium is a carcinogen.

Chromium: Chromate salts (Le., salts with chromium in the hexavalent state) are suspected
human carcinogens. Inhalation may cause carcinogenic lung, nasal cavity, and paranasal sinus
tumors. Exposure to trivalent chromium compounds may cause an eczema-type dermatitis.

Lead: Lead can cause acute toxicity in children with symptoms of anorexia, vomiting, malaise,
and convulsions. Permanent brain damage may result in children exposed to lead. Chronic
toxicity symptoms in children include weight loss, weakness and anemia.

Lead poisoning in adults may cause gastrointestinal, central nervous system and kidney
disorders, and may increase blood pressure in adult males.
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Cyclotrimethylenetrinitramine X X 1.5 mg/m3

(RDX)

Acetic Acid X X X 25 mg/m3 1000 Pungent

Trinitrotoluene (fNT) X X X 0.5 mg/m3

+;:. Lead X X 0.050 ppm 700 Odorless
I
w

Antimony X X 0.5 ppm 80 Odorless......:J

Sodium Hydroxide X 2ppm(l) 250 Odorless

Cadmium X X X 0.2 ppm 50 Odorless

Chromium X X X 0.05 ppm(2) 30 Odorless

Barium X 0.5 ppm 1100 Odorless

Zinc X 10 ppm Odorless

Key: HTOX Highly toxic TLV Threshold Limit Value
CORR Corrosive PEL Pennissible Exposure Limit
IRR Irritant IDLH Immediately Dangerous to Life or Health
EXPL Explosive LEL Lower Explosive Limit
FLAM Flammable mg/m3 Milligrams Per Cubic Meter
CARC Carcinogenic ppm Parts Per Million

(I> Ceiling value.
(2) TLV for water soluble CR6+ compounds.
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~



RDX (Cyclotrimethylenetrinitramine): RDX exposure causes skin, eye, and mucous
membrane irritation. It is poisonous by ingestion and possibly inhalation and can cause
epileptic-like seizures.

Sodium Hydroxide: Sodium hydroxide is corrosive to all tissues. Ingestion of sodium
hydroxide may result in vomiting, prostration, collapse, and constrictive scarring. Inhalation
of the dust or concentrated mist may cause damage to the respiratory tract.

Trinitrotoluene (TNT): TNT is quantitatively the most used high explosive by the military.
TNT vapors are toxic and may be absorbed through the skin and can cause headache, weakness,
anemia, hallucinations, cyanosis, gastrointestinal changes, and liver injury.

Zinc: Generally, zinc and its compounds are of low toxicity. Zinc oxide dust is virtually
innocuous. Ingestion of soluble zinc salts may cause nausea and vomiting.
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THOMAS HASTINGS, R.E.A.
Senior Project Manager
The Earth Technology Corporation

WORK EXPERIENCE:

Eiliicotloii.. M.S;.<Ntlb1r81 Resource: and Environmental
M~@g~~~l)f,.1?17;·.B,~+{J..iberal·.A,rtB,·.197$

1!~~IJ!g~"'~·.·~e.~~.·E9yiryIl1rlMtal ••/;\s~$()"~ ••40"..
1I9tltos.aAfJea1ill<afld:$~fetYtralmng'S~Hour()SaA.#ea.tiJl·~~"
SatetYSt.p¥&is~fyT1¥rlilig< . ... . .. .

Mr. Hastings has 18 years of experience in ».«-::. :- :-:- -:-: :.: :.:":.:.:' :-:::: ..>.- . :... . ",.:' ", ,"' :-:-:-:.' : .

multidisciplinary environmental studies, including I.. ~~~~n.~11al~~~au.~~'WviroJ~ntaIP:[of~~ion8J~<>
EISs, BAs, RCRA Facility Assessments, PA/Sls,
RIfFSs, site selection investigations, and feasibility evaluations. He has nlanaged more than 50 major
environmental projects. Recent relevant experience includes:

• Acting Deputy Program Manager for a 3-year contract with USAEC for the ESPS.
Responsibilities include serving as primary point of contact for any program issues identified by
USAEC management. Provides overall program coordination for all delivery orders, including
mobilizing corporate resources for completion of deliverables, selecting project managers,
ensuring effective project support, and maintaining consistency and high quality performance on
all USAEC deliverables.

• Deputy Program Manager for a 2-year contract with the Construction Engineering Research
Laboratory to support the U.S. Army Environnlental Policy Institute.

•. Deputy Program Manager on a environmental policy support contract with ODASD(E).

• Project Manager for an environmental audit program for the U.S. DOl, Office of Construction
Management.

• Project Manager for preparation of six BAs at Army Ammunition Plants.

• Project Manager for an EIS to evaluate environmental impacts of remediation alternatives
developed as part of the RIfFS for at the BOMARC Missile Site.

• Senior Project Manager for RCRA Implementation Contract with the U.S. EPA Regions ill, IV,
VI, vm, IX, and X.
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DOUGLASL.HAZELWOOD
Senior Project Manager
The Earth Technology Corporation

:.

B~Si~EnvironmentalEngineering.1976

:::::"':

::.

••••

WORK EXPERIENCE:

........... , - ' , . ",

q4f~~;4WijQhtgsijAHealthand:Safety Training;8"H()~~ ..• ··

:·.···~.IQ...ff~~ ..,#d,.~~f.et¥.·~@~i~()o/Tt.iWog
Mr. Hazelwood has over 17 years of experience
as a consulting environmental engineer, specializing in pollution prevention and environmental
compliance programs. Relevant project experience includes:

• Senior technical lead for 5 Anny Subpart X pennitting projects at Open Burning/Open
Detonation units nationwide under the USAEC TEPS contract.

• Project Manager for comprehensive waste minimization assessments at all DOD installations in
Hawaii. Supervised team of 18 engineers during data collection and report preparation. Effort
included 25 active Anny, Navy, Air Force, DLA and National Guard installations.

• Senior Engineer in U.S. EPA RCRA implementation program. Reviewed over 30 Part B
hazardous waste pennit applications; prepared numerous design, operation, and pennitting
guidance manuals; trained over 1,000 federal and state pennit writers nationwide in hazardous
waste pennitting and inspection programs.

• Deputy Program Manager for policy support contract with Office of Deputy Assistant Secretary
of Defense (Environment). Directed over 30 task orders involving DOD environmental
management infonnation systems, Congressional reporting, measuring IRP progress, evaluating
impacts of laws and regulations on DOD and preparing guidances for DOD components.

• Project Manager for comprehensive environmental compliance assessments at over 20 Air Force
installations.

• Project Manager for Hazardous Waste Minimization studies at 23 Air Force manufacturing
plants and air bases nationwide.
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GLEN J. BARRETT, e.I.H.
COlporate Health & Safety Officer
The Earth Technology Corporation

WORK EXPERIENCE:
ll-.gll.t1':(Jtl()lfffl~.,tillcatfo,,-: Indllnti$l .Jlygienist,

h 1 f ·J~SP~wtlM~#8~~:"~~Jqr~1.J.est()8-CO(l~il1i~gM8t~li:at,,~:
Mr. Barrett has more t an 7 years 0 expenence'Y~$?~~*~s~$s~~m~litGw(faJt¢eforS\lpetfund1'ralt1ingCourse'
in all aspects of industrial hygiene services, .. • .
including health and safety program development
and implementation. His expertise is in the preparation of human-health risk assessments and hazardous
substance fact sheets for state hazard communication programs, health and safety training, control
technology assessment, and industrial hygiene program management. He is responsible for completion
of the risk assessment portion of all RIs Earth Technology completes under the IRP program, as well
as· development and implementation of Earth Technology's corporate health and safety program. He
has managed air monitoring for major asbestos'abatement projects and provided asbestos training. His
relevant project experiences include:

• Managed several quantitative risk assessments for AFCEE. The risk assessments were
perfonned using the procedures recommended by the U.S.EPA for CERCLA sites and were
conducted for the following installations: March AFB, AFP 44, AFP 3, and Pease AFB.

• Managed a baseline human health risk assessment for 2 CERCLA NPL sites within U.S. EPA,
Region ID. Risk was quantified for current and future residential receptors, as well as future
industrial workers. Risk from exposure of children to lead was quantified using an
uptake/biokinetic model.

• For U.S. EPA, Region ill, developed several health and safety plans for CERCLA hazardous
waste sites.

• On behalf of AFCEE, developed several installation health and safety plans under the Air Force
Installation Restoration Program.
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DANIEL W. BOSTWICK
Senior Geologist
The Earth Technology Cotporation

WORK EXPERIENCE: I::.

l?toj~Mana8er

·M:A~.,.··deolo8Y ••••p~lidih.8·
~~S., G~l()~.J91?:

NationalOrolindw.tetJ\s,oClAtiOn; .
ASllo«i~ti()ri<of Gi:Ou#~~~ter$CiimtistsJlnd .
~~ili~~· .Mr. Bostwick has 11 years of professional

geology experience. He is currently Project
Manager for the Stage 3 RIfFS of Air Force
Plant 3 in the U.S. Air Force AFCEE program. He also serves as Project Manager and has recently
completed a groundwater RIfFS in the EPA ARCS Region ill Superfund program. Mr. Bostwick also
recently served as TETC Project Manager for a large remediation project in the ARCS program. In
addition to his EPA and Air Force responsibilities, Mr. Bostwick also serves as a Project Geologist in
the DOE HAZWRAP program. He also recently prepared critical sections for Deputy Assistant
Secretary of Defense (Environment) (DASD(E)' s) Annual Report to Congress, describing the progress
of environmental activities at DoD NFL sites throughout the country. Relevant project experience
includes:

• Project Manager for the IRP Stage 3 RIfFS of Air Force Plant 3. Developed technical
objectives,wrote project plans, obtained subcontractors, and- manages project budget and
professional staff. Designed and implemented groundwater reconnaissance survey to delineate
volatile organic contamination in groundwater, used reconnaissance results to design a
groundwater monitoring program, and installed and sampled monitoring wells. Currently
writing the Stage 3 RIfFS report and preparing an RFI Work Plan for SWMUs at Air Force
Plant 3. .

• Project Manager for an ARCS groundwater RIfFS at a metals-contaminated site. Developed
technical and budgetary objectives, managed project budget and professional staff, and wrote
project plans. Designed downhole velocity, seismic refraction, and borehole geophysical
surveys; and acquired, intetpreted, and applied downhole velocity and seismic refraction data.
Designed a groundwater monitoring program, installed monitoring wells, supervised monitoring
residential well, surface water, and sediment sampling. Intetpreted results and completed RI
report. Wrote papers on aspects of this work for the 1991 Outdoor Action Conference and 1991
Focus Conference on Eastern Regional Groundwater Issues.

• Project Manager and on-site Construction Manager for an excavation, off-site treatmentfdisposal,
and back-filling Remedial Action in the ARCS program. Supervised professional staff and
subcontractors in the delineation, excavation, and removal of contaminated soil. Collected soil,
groundwater, and surface water samples. Statistically analyzed soil sampling results.
Supervised geotechnical testing. Coordinated community relations program.

• Prepared critical sections for DASD(E)'s Annual Report to Congress. Described the status and
objectives of environmental activities at DoD NPL sites nationwide.
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DONNA COHEN
Staff Geologist
The Earth Technology Corporation

WORK EXPERIENCE:

Project Role: AssistaAt ProjectManagerJ
Field Task Manager

EducatWn: B.S.tGeologyJ 1:991

.I!fIiliation: NationaL. Groundwater Associa,tion;
I ...· i~~9~ta.tj911..<:)f>9t()**4wa.~r$§je.nti$~.AA<J<~l1gm~r:~<>

Ms. Cohen is a geologist with more than two years experience in hazardous waste site investigations
that includes: project planning, site characterization, aquifer testing and analysis, data evaluation, and
report writing. For the IAAP Accelerated Groundwater Quality Assessment, Ms. Cohen will be
responsible for 1) prepaIing the Groundwater Quality Assessnlent Work Plan; 2) supervising soil
sampling and monitoring well installation/development; 3) supervising groundwater sampling; and 4)
preparing the assessment report. Other relevant experience includes:

• Assistant Project Manager for the IRP, Stage 3, RIfFS of Air Force Plant 3. Duties include:
oversight of drilling and monitoring well installation, soil and groundwater sampling, single well
response testing and analysis, contaminant modeling, cost tracking, Defense Priority Model
(DPM) scoring, and preparation of the RIfFS report. As part of follow-on work, duties included
preparing an RCRA Facility Investigation Work Plan.

• Assistant Project Manager for a groundwater RIfFS for the EPAs ARCS Region ill Superfund
program. Duties included: oversight of drilling and monitoring well installation, soil
characterization, contaminant modeling, preparation of the risk assessment, cost tracking, and
preparation of the RI report.

• Quality Assurance (QA) Manager for the FY 92 and FY 93 DPM scoring effort. Perfonned
QA, prepared the QA Final Report submitted to the Office of the Deputy Assistant Secretary of
Defense (Environment) (ODASD(E)), and presented the results to the ODASD(E).

• Researched transportation alternatives for the BIS on the Boeing Michigan Aeronautical Research
Center (BOMARC) Missile Site. Duties included contacting State and County regulatory
agencies for required pennits and certificates of handling, detennining the route to be used, and
preparing the report. Other duties for this project included preparing a public hearing plan fot
the BOMARC Missile Site and technical editing.
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JUDY A. KIRKLAND
Senior Staff Chemist
The Earth Technology Corporation Project Roltr Analytical. Task MawIger

13;S.. Chen'listry, J985

~ltti<:Jnat«O]-gAAiZll#(>n. fot the
'Pr()ressiOrial.····Ad'\'tUtceii1~I1~•. of'·· Black
¢#*rciist··atta:ch§nUotij>Bllgm~er

Education:

WORK EXPERIENCE:

Ms. Kirkland is a chemist with more than eight
years of laboratory experience. She is
responsible for identifying qualified laboratories
to provide analytical services for TETC on a
subcontract basis. She is also responsible for validating analytical data, conducting laboratory audits,
and developing quality assurance plans. Relevant project experience includes:

• IRPIMS administrator for the 1993 Stage 3 RIfFS of Air Force Plant 3. Ensured that analytical
data from contract laboratories met U.S. Air Force requirements and completed the IRPIMS
database and Analytical Infonnal Technical Infonnation Report for the RIfFS.

• Participated in a visual site inspection during an IRP Expanded Source InvestigationiRCRA
Facility Assessment at Edwards AFB.

• Validated 74 soil·and 104 groundwater samples, according to U.S. EPA protocols for the 1993
Stage 3 RIfFS of Air Force Plant 3.

• Validated data for 97 soil samples, according to HAZWRAP and EPA Region I guidelines, for
organic and inorganic analyses as part of an' RI for the Massachusetts Air National GuardRI.

• Validated data for 43 soil and groundwater samples, according to HAZWRAP Levels C and D
for organic and inorganic analysis for an IRP Expanded Site Investigation as part of an RI for
the California Air National Guard.

• Validated data for soil and groundwater samples, according to EPA Level C guidelines for an
RIfFS of Edwards Air Force Base.
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LEONARD FRIED
Senior Staff Scientist
The Earth Technology CotpOration

WORK EXPERIENCE:

Project Role:

Education:

I· ..::...:..

Data.Manager

.. M$'t .Artificia.FIntelligence t 1989
:a~S.;C61l1pu:terScience,1986

.... .::::: .: ...:.:...:::. .:.... ..:..:.:.:

Mr. Fried is· an experienced software and knowledge engineer. He has several years experience in the
development of knowledge-based and expert systems. Relevant project experience includes:

• Served as the Data Manager for the environmental database used to complete the 1993 March
Air Force Base (AFB) RIfFS. The database exists in the u.S. Air Force Installation Restoration
Program Information Management System (IRPIMS) format.

• Developed software to automate portions of the risk assessment (RA) for the 1992 Air Force
Plant 44·RI/FS and 1993 March AFB RI/FS. This included software which partially automates
the selection of RA chemicals of concern and produces exposure and risk tables for those
chemicals of concern.

• Constructed the Automated Defense Priority Model (ADPM) for FY92 to FY94 using Arity
Prolog.- ADPM is an interactive knowledge-based system which implements the Defense Priority
Model (DPM). The DPM is a DOD IRP site ranking model designed for the prioritization of
DOD sites for environmental restoration.

• Conducted DPM training and operated the DPM hotline.

• Assisted in groundwater sampling for the Stage 3 RIfFS of Air Force Plant 3.
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AfJIllilfion: S()~iety ()f American
Engineers
Atnerican.·ChemicalSociety

Project Role;' Staff>EnvironmentalScientist

BdUtation: B~S .tEnvirc>nmentalScience. 1989

WORK EXPERIENCE:

Mr. Phillips is an environmental scientist with
over five years professional experience in
activities that include air dispersion modeling, air emission inventories, and RIfFSs. Relevant project
experience includes:

MICHAEL S. PIDLLIPS
Staff Environmental Scientist
The Earth Technology Corporation

• Measured water levels, collected groundwater samples, and perfonned single well response tests
during the 1993 Stage 3 RIfFS of Air Force Plant 3.

• Perfonned oversight during off-site drilling and monitoring well installation as part of a
Treatability Study at Air Force Plant 44.

• Supervised the removal of an underground storage tank and associated piping. Responsibilities
included supervision of excavation activities, air monitoring, and preparation of hazardous waste
manifests for off-site disposal of residuals.

• Participated in a.Phase IT site assessment for May Centers, Inc. Supervised the digging of test
pits, drilling of soil borings, soil and groundwater· sampling, and off-site disposal of drums. Mr.
Phillips also worked closely with the regulators to receive emergency authorization for the
disposal of the drums.

• Field team member for an air emission inventories at Fort McClellan, Fort Leonard Wood,
Longhorn Anny Ammunition. Plant (AAP), Fort Chaffee, Fort Riley, and Kansas AAP.
Responsibilities included preliminary site visits and background data collection; field site visits
including source identification and emissions characterization; emissions calculation using
models, established emissions factors, and engineering calculations; and report and database
preparation. Other responsibilities included responding to ~egulatory comments and
communicating with the corresponding states agencies and USAEC.

• Field Team Leader for an asbestos survey at Pease AFB. Responsibilities included locating,
characterizing, and sampling asbestos in pipe insulation, ceiling tile, wall board, and floor tile.

• Participated in the air modeling of volatile organic compound dispersion from contaminated soils
at multiple sites for the 1993 March AFB RIfFS risk assessment.
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ApPENDIX B.
RECOMMENDED DRILLING RIG

SAFETY GUIDELINES
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Al'pENDIXB.
DRII~BING •• E~IJIE'l\mN"F···<>PERA.TI()NS

1. GENERAL DRILLING PRACTICES

Prior to the start of site work, the drilling subcontractor will inspect all drilling equipment. The
inspection will be documented in the field records. If field operations last longer than one week,
the drilling equipment inspection must be repeated on a weekly basis.

Earth Technology will determine the location of all underground utilities before the start of
drilling operations. Documentation that nearby utilities have been marked on the ground -and
that the drill site has been cleared shall be kept in the Earth Technology project trailer and
confmned to the drilling subcontractor.

The drilling subcontractor shall have documented safety and emergency action procedures for
the equipment to be operated. The drilling contractor's employees 'will acknowledge in writing
that they have read and understand these procedures. The drilling subcontractor shall ensure that
all drilling equipment is well maintained, meets safety requirements, -and is inspected daily
during use. The drilling rig shall be operated by a qualified operator who can identify pending
failures and supervise the driller's helper(s). Transportation of the drilling rig to the work site
shall be perfonned by a person with the proper commercial license. The following rig
maintenance and safety is the responsibility of the drilling subcontractor. The following
infonnation is provided as general guidelines for safe practices during drilling activities, and
installation of monitoring wells and will be-emphasized to the driller and helpers during the daily
safety briefmgs.

0354.APX

1.

2.

3.

4.

5.

6.

7.

No food or beverage will be consumed or stored in the work area.

Earth Technology will contact appropriate utilities agency to survey, mark and
flag locations of buried utility lines.

Maintain orderly housekeeping on and around the drill rig.

Store tools, materials and supplies to allow safe handling by drill crew members.
Proper storage on racks or sills will prevent spreading, rolling or sliding.

Avoid storage or transportation of tools, materials or supplies within or on the
drill rig derrick.

Maintain working surfaces free of obstructions or. potentially hazardous
substances.

Store gasoline only in containers specifically designed or approved for such use.

B-1
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8. Wear eye protection when chipping, chiselling or breaking material that presents
risk of flying objects.

9. The departing driller should infonn the oncoming driller of any special hazards
or ongoing work that may affect the safety of the crew.

10. Fire 'fighting equipment should not be tampered with and should not be removed
for other than the intended fIre-fighting purposes or for selVicing.

11. If lubrication fittings are not accessible with guards in place, machinery should
be stopped for oil and greasing.

12. Rigging material equipment for material handling should be checked prior to use
on each shift and as often as necessary to ensure it is safe. Defective rigging
should be removed from selVice.

13. The area around the derrick ladder should be kept clear to provide unimpeded
access to the ladder.

14. Work areas and walkways should not be obstructed.

15. The rotary table of the rig floor shall be kept free of obstructions and free of
undue accumulation of oil, water, ice, or circulating fluids.

16. Make certain that all personnel are wearing hearing and sight protection.

2. MOVING RIG TO DRILLING LoCATION

0354.APX

17.

18.

19.

20.

21.

22.

Inspect the route of travel before moving drill. rig off-road. Note rocks, trees,
erosion, and uneven surfaces.

Remove all passengers from the cab before moving drill rig onto rough or sloped
terrain. The operation and transportation of the drill rig must be by a qualified
and licensed individual.

Engage nlultiple drive power trains (when available) on rig vehicle when
mobilizing off-road.

Travel directly up or down grade on slopes when feasible. Avoid off-camber
traverse approaches to drill sites.

Approach changes in grade squarely to avoid shifting loads or unexpected
unweighting.

Use a spotter (person at grade) to provide guidance when vertical and lateral
clearance is questionable.
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23. Use hand brakes and block rigwheels when grades are steep.

24. Lower rig mast before moving rig.

25. Secure all loads to rig prior to off-road mobilization.

26. Earth Technology will use geophysical techniques, or equivalent, to locate buried
utility lines.

27. Stabilize and level each work site prior to drill set-up.

3. RAISING MAST

28. Locate visually overhead and buried utilities prior to drilling operations.

29. Treat overhead electrical lines as if they were energized and maintain at least 40
feet clearance.

30. Earth Technology will contact appropriate utilities agency to manipulate and
deactivate overhead service in areas that interfere with drilling operations. Do
not attempt to handle utilities.

31. To the greatest extent possible, the terrain should be level (a minimum of 10 feet
on each side of the drilling rig) and the condition of the ground such that
unexpected movement of the drilling rig is unlikely. If the slope of the terrain
is hazardous, the USAEC Project Manager and the USAEC SES Branch will be
contacted for the selection of a safe drilling site.

32. The derrick must not be raised until the rig has been blocked, leveled, and
chocked.

33. Note wind speed and direction to prevent overhead utility lines from contacting
rig derrick. Allow at least 20 feet clearance between rig mast and .utility lines.

4. HOISTING OPERATIONS

0354.APX

34.

35.

36.

37.

Drillers should never engage the rotary clutch without watching the rotary table
and ensuring it is clear of personnel and equipment.

Unless the draw works is equipped with an automatic feed control, the brake
should not be left unattended without frrst being tied down.

Drill pipe or casing should not be picked up suddenly.

Drill pipe should not be hoisted until the driller is sure that the pipe is latched in
the elevator, or the derrick man has signaled that he may safely hoist the pipe.

B-3
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38. During instances of unusual loading of the derrick or mast, such as when making
an unusually hard pull, only the driller should be on the rig floor and no one
should be on the rig or derrick.

39. The brakes on the draw works of every drilling rig should be tested by each
driller, when he comes on shift, to detennine whether they are in good order.
The brakes should be thoroughly inspected by a competent individual each week.

40. A hoisting line with a load imposed should not be pennitted to be in direct
contact with any derrick member or stationary equipment, unless it has been
specifically designed for line contact.

41. Workers should never stand near the well bore whenever any wire line device is
being run.

42. Hoisting control stations should be kept clean and controls labeled as to their
functions.

43. Inspect wire, rope, hoisting hardware, swivels, hooks, bearings, sheaves, guides,
rollers, clutches, brakes for the following:

abrasions
breaks
wear
fatigue
corrosion
jamming
kinking

44. Avoid the suspension of loads when hoist is unattended.

45. Prevent hoisting loads directly over field personnel.

46. Restrict hoisting operations during unfavorable environmental conditions such as
rain or high winds.

47. Maintain safe hand distance from hoisting equipment (e.g., wire rope, hooks,
pinch points) when slack is reduced.

5. RIDING HOISTING EQUlPl\tENT

Under no circumstances will personnel be pennitted to ride the traveling block or elevators, nor
will the cat line be used as a personnel carrier.
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tS6



6. CAT LINE OPERATIONS

48. Only experienced workers will be allowed to operate the cat head controls. The
kill switch must be clearly labeled and operational prior to operation of the cat
line.

49. The cat head area nlust be kept free of obstructions and entanglements.

50. The operator should not use more wraps than necessary to pick up the load.
More than one layer of wrapping is not pennitted.

51. Personnel should not stand near, step over, or go under a cable or cat line which
is under tension.

52. Employees rigging loads on cat lines should:

Keep out from under the load

Keep fmgers and feet where they will not be crushed

Be sure to signal clearly when the load is being picked up

Use standard visual signals only and not depend on shouting to coworkers

Make sure the load is properly rigged, since a sudden jerk in the cat line
will shift or drop the load.

7. PIPE HANDLING

0354.APX

53.

54.

55.

56.

57.

Pipe should be loaded and unloaded, layer by layer, with the- bottom layer pinned
or blocked securely on all four corners. Each successive layer should be
effectively blocked or chocked.

Workers should not be pennitted on top of the load during loading, unloading,
or transferring of pipe or rolling stock.

Employees should be instructed never to try to stop rolling pipe or casing; they
should be instructed to stand clear of rolling pipe.

Slip handles should be used to lift and move slips. Employees should not be
pennitted to kick slips into position.

When pipe is being hoisted, personnel should not stand where the bottom end of
the pipe could whip and strike them.
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58. Pipe stored in racks, catwalks, or on flatbed trucks should be chocked to prevent
rolling.

8. DERRICK OPERATIONS

59. The derrick climber should be used whenever climbing the derrick. Personnel
on the derrick should be tied off, or otherwise protected from falling when
working in an unguarded elevated position.

60. All stands of pipe and drill collars racked in a derrick should be secured with
rope or otherwise adequately secured.

61. Tools, derrick parts, or materials of any kind should not be thrown from the
derrick.

62. The elevators must be properly clamped onto all pipe joints prior to the driller
engaging the load.

9. MAKING AND BREAKING JOINTS

63. Tongs should be used for the initial making up and breaking of the joint. The
rotary table should not be used for the initial breaking of a joint.

64. Employees making or breaking joints should not be pennitted to stand within the
arc of the tong handles when the· tong pull line is under tension. Employees
should handle the tongs only by the appropriate handles.

65. Employees should be trained in the safe use ofspinning c.hains. Spinning chains
should not be handled near the rotary table while it is in motion.

10. DRILLING OPERATIONS

0354.APX

66.

67.

68.

69.

70.

71.

Begin auger borings slowly with the drive engine operating at low speed.

Establish a communication system between driller, helper and geologist for
responsibilities during drilling operations.

Engage auger to power coupling as recommended by manufacturer.

Restrict contact with power coupling or auger during rotation.

Prevent placing hands or feet under auger during rotation.

Prevent placing hands or feet under auger sections during hoisting over hard
sutfaces.
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72.

73.

74.

Avoid the removal of spoil cuttings with hands or feet.

Assure drill rig is in neutral and the augers are not rotating before cleaning
augers.

All personnel working in and around the drill rig must be infonned of the
location of the kill switch.

B-7
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PERSONNEL



ApPENJ)~e..•
REslJ'l\1ES0Eflu'YIIE.lRf<A.NJ)SAFE'fY' ••ONNEL

The resumes of key TETC Health and Safety personnel for the Accelerated Groundwater Quality
Assessment at IAAP are presented below:

GLEN J. BARRETT, C.I.H.
Corporate Health & Safety Officer
The Earth Technology Corporation

.. . ...

•<"'1frjJl~<;t~o.l~.~ ..Jlealtb.~AW§~f#r.Qffi~er ..

WORK EXPERIENCE:

."' ,... ".-.-." ..".:, ..... ,". "

---------------~···· ••··EiJllt;i,fi(,n: •.····.M.s·~~~6W.tticCltert1isttY ••19.70;·B~S.,·.Cfielriistry, ...
<196~

," . ,", ", .", .. ' .

•···.• l{fii#,;~t:t~~lg~r.~ii#i#~~~t/.· .•••UI#4.ij~#iikl .....<1iygNnisl; .••.••••

Mr. Barrett has more than 17 years of.w#Mft%1M~~#fE~~fM.~~~##W~9?~Jli~M~~~R~lIf··./
.·••.·••••·!n~··.'=m~··~~~·~M~~~~t,9l.I~~#~f9t.~1'#ftiMTtIljriiiig.q~~J:¥ ..•••••••••

experience in all aspects of industrial
hygiene services, including health and
safety program development and implementation. His expertise is in the preparation of human­
health risk assessments and hazardous substance fact sheets for state hazard communication
programs, health and safety training, control technology assessment, and industrial hygiene
program management. He is responsible for completion of the risk assessment portion of all RIs
Earth Technology completes under the IRP program, as well as development and implementation
of Earth Technology's corporate health and safety program. He has managed air monitoring for
major asbestos abatement projects and provided asbestos training. His relevant project
experiences include:

• Managed several quantitative risk assessments for AFCEE. The risk assessments were
performed using the procedures recommended by the U.S .EPA for CERCLA sites and
were conducted for the following installations: March AFB, AFP 44, AFP 3, and Pease
~. .

• Managed a baseline human health risk assessment for 2 CERCLA NPL sites within U.S.
EPA, Region ill. Risk was quantified for current and future residential receptors, as well
as future industrial workers. Risk from exposure of children to lead was quantified using
an uptake/biokinetic model.

• For U.S. EPA, Region ill, developed several health and safety plans for CERCLA
hazardous waste sites.

• On behalf of AFCEE, developed several installation health and safety plans under the Air
Force Installation Restoration Program.

0354.APX C-l
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IbAVID S. NALEID
IProject Engineer
iThe Earth Technology Corporation

IWORK EXPERIENCE:

Project Role:

EduCQtion:

Prolessiotuil
A/filliztion:

Deputy Health and Safety Officer

B.S.,Chemical Engineerin8~t977

An1erican:Instituteof Cherni~l:Engineers <
}::. .::.:.» .:?

Mr. Naleid is a chemical engineer with
expertise in hazardous waste management and minimization, and remedial
investigations/feasibility studies. Relevant project experience includes:

• Participated in the remedial investigation of AFP 44 by establishing geophysical sUlVey
grids, collecting surface soil samples, and packaging samples for shipment. Also assisted
in costing, design, and installation of soil vapor extraction bench-scale systems for
treatability studies at three sites at AFP 44. After systems were. installed, he helped to
start-up and operate systems during the studies. Collected samples for system
optimization data.

• Developed Feasibility Studies of remedial alternatives for hazardous waste sites at the
March Air Force Base, California, Air National Guard Base in Burlington, Vennont, the
Air Force Plant 3 in Tulsa, Oklahoma and the Boeing Michigan Aeronautical Research
Center (BOMARC) Missile Site near McGuire Air Force Base, New Jersey. Developed
and screened remedial alternatives. Also, calculated capital, operating and maintenance
costs and performed sensitivity analysis on the various alternative costs.

• Participated in the Remedial Investigation/Feasibility Study of Air Force Plant 3 in Tulsa,
Oklahoma. Tasks included a geophysical sUlVey to locate underground obstacles at
borehole sites, a soil-gas sUlVey along a 5,000 foot abandoned fuel line to delineate ·any
leakage, and subsurface sampling of soil and groundwater to defme boundaries and
concentration levels. Assisted in the installation of boreholes and groundwater monitoring
wells for plume delineation, both laterally and vertically, contaminant defInition and
concentration.

• Assisted with design, installation, and start-up of a groundwater treatment system at Pease
Air Force Base in Portsmouth, New Hampshire. The system included a combination
vapor/groundwater extraction component and a treatment component. Treatment was
achieved with activated carbon adsorption units for removal of volatile compounds from
the vapor and an air stripper for the groundwater.
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Project Name:

A.BPENDIX<D.
···RERs<>N'AJ1.SA.If.E•••••()ER1'DtC.a.TIflPN

Accelerated Groundwater Quality Assessment of the Ash
Disposal Cell in Trench 5 and Line 6 at the Iowa Anny
Ammunition Plant

Project Number:

Client:

Project Manager:

Site Safety Officer:

931078

Army Environmental Center

Daniel Bostwick

To Be Assigned

1. I acknowledge that I have reviewed the Site Health and Safety Plan and any Addendums
for the above listed project and I have read·and understand the potential health and safety
hazards associated with the project.

2. I acknowledge that I have been properly trained in the use and type of personal protective
equipment selected for this project and am appropriately certified to do so.

3. I will abide by the provisions of this Site Health and Safety Plan" and any Addendums.

(Site Health and Safety Officer)

(Project Manager)

(Other)

(Other)

0354.APX D-l

(Date)

(Date)

(Date)

(Date)
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(Other)

(Other)

(Other)

(Other)

(Other)

(Other)

(Other)

(Other)

(Other)
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(Date)

(Date)

(Date)

(Date)

(Date)

(Date)

(Date)

(Date)

(Date)
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I(Other)

(Other)

(Other)

0354.APX D-3

(Date)

(Date)

(Date)



ApPENDIX E.
EMERGENCY EQUIPMENT AND

EMERGENCY TELEPHONE NUMBERS
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APpENDIX·E~

ENlEJ:{~~NC¥EQlJ1PMENT

• Spill dike (case)
• Disposal bags (case)
• Shovel (1)
• First aid kit (1 per 25 workers, minimum)
• Eyewash (1 per 25 workers, minimum)
• Fire extinguisher (1)
• Mobile Phones (1, minimum)

Local Fire Department (319) 753-7121

Local Paramedics (319) 753-7121

lAAP Security (319) 753-7960

Local Medical Care Emergency Room (319) 753-3264
Burlington Medical Center
602 North Third Street
Burlington, Iowa 52601
Emergency Room Director: Gail Boyd (319) 753-
3011

Poison Control 1-800-272-6477

lAAP Emergency Response Team (319) 753-7121

lAAP Point of Contact Leon 'Baxter (319) 753-7101

TETC Office (Eastern Division) (703) 549-8728

TETC Corporate Health and Safety Officer (Home) Glen Barrett (703) 658-4319

TETC Senior Vice-President, WDC (Home) Robert A. Colonna (301) 656-2155

TETC Site Health and Safety Officer (Hotel) To Be Determined

TETC Eastern Division Deputy Health and Safety David Naleid (703) 799-2492
Officer (Home)

USAEC Project Manager Derek Romitti (410) 671-1507

USAEC SES Branch William Houser (410) 671-1591
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APPENDIXF~

RESJ?ONSE>TQImJ>IC.AEEl\DJr<<J-ENCIES

INHALATION

1. Workers wearing proper respiratory protective equipment should remove the victim from
the contaminated atmosphere.

2. If the victim is not breathing, administer mouth-to-mouth resuscitation or cardio­
pulmonary resuscitation (CPR) immediately.

3. Seek medical assistance.

EYE CONTACT

1. Do not rub eyes.

2. Flood eyes with emergency solution of water. Hold the eye open and flood so that all
surfaces are thoroughly washed.

3. Continue washing for 15 minutes while seeking medical assistance.

SKIN EXPOSURE

1. Wash skin with soap and water for a minimum of 15 minutes. All contaminated parts
of the body, including hair, should be thoroughly decontaminated.

2. If clothing is contaminated', it should be removed in such a way to minimize further
contact with the contaminant.

3. Seek medical assistance.

COLD STRESS

Types of Cold Stress

1. Hypothermia
shivering
dizziness
numbness
confusion
weakness
impaired judgment
impaired vision

0354.APX F-l



drowsiness

2. Frostbite
slightly flushed skin (onset of frostbite)
pain
white, grayish yellow, or grayish blue skin (developing frostbite)
coldness or numbness of the body part
blisters

First Aid

1. Move victim to a warm place.
2. Warm the victim (for hypothennia) or the frostbitten body parts slowly.
3. Seek medical assistance.

HEAT STRESS

Types and Symptoms of Heat Stress

1. Heat Cramps
muscular pains or spasms (usually involve abdominal or leg muscles)

2. Heat Exhaustion
cool, pale and moist skin
heavy sweating
dilated pupils
headache
nausea
dizziness
vomiting
body temperature nearly nonnal

3. Heat Stroke
hot, red skin
very small pupils
very high blood pressure

First Aid

1. Move victim to a cool place.
2. Remove excess clothing.
3. Pour water on the victim.
4. If conscious, offer the victim water or gatorade.
5. Seek medical assistance.
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INJURY REPORT

This is an official document to be initiated by the employee's supervisor. Please answer all questions completely.
This report must be forwarded to the Health and Safety office within 24 hours of the injury.

r Injured's name Sex, S.S. No. Birthdate, _

I
Home address City State__ Zip Phone

Job title. Employee's section, Hire date Hourly wage _

SUPERVISOR
Date of incident'-- Time Time reported To Whom? _

Client name Client address Time shift began _

Exact location of incident Did employee leave work? 0 No 0 Yes When _

Has employee returned to work? 0 No 0 Yes When Did employee miss a regularly scheduled shift? 0 No 0 Yes

DoctorlHospital name Address _

Witness name(s) Statements attached? 0 No 0 Yes

Nature of injury Exact body part _

Medical attention _

Job assignment at time of acc.ident _

Describe incident~ _

What caused the accident? _

hat corrective action has been taken to prevent recurrence? _

Supervisor/Foreman, _
(print)

MANAGER
Signature Date

Comments on incident and corrective action~ _

Manager's name

HEALTH & SAFETY
(Print) Signature Date

o Fatality

Concur with action taken? 0 No 0 Yes Remarks ~ ~ _

OSHA Classification:

'J Incident only 0 First aid 0 No lost workdays 0 Lost workdays 0 Restricted activity

Days away from work Days restricted work Total days charged _

Name

0354FRM.lNJ

(Print) Signature Date



ACCIDENT/INJURY INVESTIGATION

Must be completed within 72 hours

DOT [J DOT Vehicle

[J DOT Reportable

General Liability [J

Chargeable

Non-Chargeable

Not at Fault

Vehicle [J

[J

[J

Date Section Date of AccidentlInjury _

Employee Name _

Supervisor Name _

Job Number/Name~ _

Location of AccidentlInjury _

Accident/lnjury Classification

Injury [J Near Miss

[J First Aid

[J OSHA Recordable

[J Lost Workday

2.

Description (Provide facts, describe how incident occurred, provide diagram (on back) or photos)

4. Analysis 1 (What unsafe acts or conditions contributed to the incident?)

5. Analysis 2 (What systematic or management deficiencies contributed to incident?)

6. Corrective action(s) (List corrective action items, responsible person, schedule completion date)

7. Witnesses (Attach statements or indicate why unavailable)

8. Investigated by _

Print Name Signature Date

Manager _

Print Name Signature Date

(Attach additional pages if needed)
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08/05/93 11:41 !t919 541 1405 US EPA LIBRARY ~012

Re'Yision: a 9/92
( '::~::'
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(§P
Gonlum Publishing Corporation

f6f\ One Genium Piau
~ SeheneclDdy. NY 12304-4690 USA

(SIS) 317-8854

Material Safety Data Sheets Collection:

Sheet No. 321
.Acetit: Acid

Issued: II{1S

NFPA .

<®>
HMIS
H 3t
F 2­
R 1

~cr
dfcets

tS~1

\...

• ",¥ I!I . 'iili-ifO .1·I-.~.
A~dc AA:1d (CR~COOH) Descriptloa: Derived by~eoxidtstion ofCIbauo1.1iqaid IDdvaporphasc R 2.
oQdafion ofpetroleuml~ wiIh 4 ea.atlyst. bydraboaof~caahydrido. Of by teaClioS mcdIyl alcohol with I 2 ~ 3·
carbon monoxide in~ ofa c:aII.1ysI. 00cwJ paturaJ1y in wiae£; aged cheese, orangeJuice. and vinegJr (3 to S 2 - 3·
6%). GJacRil acetic acid is tha coucenlrab:d Conn and k diluted wilh waira to fum~ eancenrradona. Used in K 1 - 2·
p-oduaion ofinolpnicud ocpnic~ and organic cstcis. in dyoiug. pbatmaeeulicaJs.~ food~ :Ir~c
in&. pigment~ and in lll:'Jdileprinting; as a f<and additive, lata. coecolant. on wCU acidb.er, and a selva1%. foe &c:id
sums. resins. and~Wi1coils. . .
Other Desl8nadcms: CAS No. 64-19.7. Aci-Jel. od1moic IICid, dhylic acid, Slacial a.eetic 1ICld. mctfuUle arbox)rlic
acid. :PYIOIigQoous acid. vinegar acid..

M2Ilufacturer: Contact your supplier or &Uibufor. Comult latest CIamciazl W£d:B~rs· alUdP> Cut a suppliers UsL
CauUODS: Acetic add is tD~bIy coaosive Uld can seriously damage living tis~ I\oloaged inhalation ofeven low acedc .cid
pcn;cnlagcs suCh u fQUl1d in vinegar (3 10 6 ~) am cause IlCYCI'C iIritatioa of mucous meanbtana.. CDDClCI1ttateel aeotic .cid i& biddY
flammable while: ~trations bclO"N.'sK life DOIIf1anunable. Reaction with water Idcuc& boat aDd iIricating vapcm.

::: .:.'. ~.·mtl~.. : ,,~. '. fi1"~~~~'.~."... ...~ ..~.. m:.=...~...~.~~:.;.r.......~..m:m,~~:~"":...-.::.-:-:~."".:~"JiI'.q'l:.:~_~:,.:d
Acetic acid. Glacial acetic acid. is 99.8'1,. Impurities iodudeaceamounts of chloride, lead, iron. su1fa1c. and sulfur dioxi<lc.

19'1 OSHA PEL tJ!n-" ,,"CGI8 TLV5 1985-86 Tmddty Data·
8-hrTWA: 10ppm (2S 1\'l~m') 1WA: 10ppm ('.lS mtlf'liJ> Human. sldn: SO mgl1.4 brQUKd mild mitatioIL
1990 IDLH Level STEL: 1S ppat (37 mglmJ) MAD. 1UD'eJ]Olttld. rouLc; LDx.o: 308 mg/kg: toxic effects nol yet
1000 ppm Im DFG (GcnlumJ) MAX #Niewed
1990 NIOSH RELs TWA; 10 ppmas mdmS) ~ufl1lU1. amI. .~: 1~70~ caused functional ~gesin the

o . ~ c.tegcxy 1: l.oal iDi_" esophag" aad. bleediag III t1Ic mWl & large intesbllC.
TWk 1 ppm (2S mfJ!l ) PeakExposure. Limi~ 20~~5 Humuc" inhslaIion, TG.o: 816 ppm/3 wnin etUlSed olfactney mel eye.
~ 15 ppm (31 mglnfl) ruin momeaWy value. 8/5hif't effects widll~Plmycbauges.

Rae. oral, lD~ 3530 mg/lq;; no fOXic effect noted.
Rabbit, eye (open palch tc.U): 50~ ca.used sevCle itritarion.

• Sec NIOSILKlees (AFI22..<iOOO. «. not&(ICCificd: II)'D~. iddude vwgaT JUld r~citJl aulicadct). (AF1300000. 2S 10~). (AFI340000. 80 lQ

l(X)~)for additional~oa.mmatiaai RpOClcaetive. and IaliQry data..

.f~fl: ..'< ~. ·~f.iEa~[:':··' ..~~~~~~~~~~:~~~~_~~~4~B~~~~
BoillDg Point: 244 -Po 118 -C (100 mrn Hg)i 176 ~. 80 ·C (202 mm Hg) Moletalar Weight: ro.OS
Melting Point: 62 wp (16.6 wc). t:Q~a1s oJ 6.8 '"F (-14 't:') Deusity: 1.0492 at 68 ·F (2014 wC)
Water Solubility: Soluble. releas~ Mat & toxic t/I(,ffIOrs pH: 1 M (2.4). 0.1 M (2.9), 0.01 M (3.4)
Other Solubilit1¢ Soluble in ethanol cth«. ;b'~l. glycerine. Viscostty: 1.22 c:P at68 "P (20 .C)
a.cetone. bau.e:Pe. and carbon fCt(achloride. Insoluble in c:arlxu\ disulfide. Refraction Indu: 13115 «t. 68 ·F ('20 wc)

Vapor Pr~re: 11 nun f{g at G8 .p (20 .C) WUGal: 8.641bfgal at 68 '"F (20 wc)
Density ofSatnnltcd .Air (Air = 1)~ 1.02 Evaporation Rate: 0.24 g/m2Js at25 ·C md wil\d at 4.5 mJi

.Appearance· and Odor:~lodCS5.bygnm:opic liquid or ayszals with a. pungent ('!inc:gar) odor. The odor lhrc!hold ;;;; 0.037 to 0.15 ppm•.

~$~~~~~c;ifj.·.:···::.a~~~~~~ffA~~~i.~~~~~~~ttr~~~~~;~:·~·t7~;:~~E
Flash Point: 1m·p (39 -C) OC AlltolgnltloDTelD~rature: 80010 916 -F(426to 516 -c) LEI.: 5.4~ vtv VEL: 1611, vfv .[212 .1' (100 -C)

ExtincuJsblDg Media: CoIICCIIIati:ol\S below 5()tI, an: nodflammeblc. Gtcater dwn SO~por;cC a rite hazaJd din:c:dy and by Teleasing fianunable:
hydrogen gas hom contlet with many metals. Fight fire with dty chcrnical. carbon dioxide:.,· w.rcr spray, or 'a1oohol-resisten( foam.
Unusual Fl~ 0 .. Explosion Hazards: BQming R* =1.6 mm/min. ConLainc:r rtJIly exp~ in heat of file. ConccnlrlUM a.cenc acid poses an
~plosion haDId iOOOCJl'S. outdoors. and. in &ewers..SptdoJ Flre.flglltlug Procedurs: Because fire may produce toxic dte:rttUll decomposition
products, wear a. solf-conraia1ec1 breathing appllt1UDS (SCBA) with .. full facepiece opc:pted in prcssure-dcmand or positiyc:~urcmode.
Soucroral rlfc!igbcen' pr:otCctive clothing provides only limited. prott:dion.lfpos5ib1c without risk. remove container from flfc area. If iOlpomble.
apply cooling water to sidQ ofeoatainea unlil well after file is GOt. Stay away from ends ofWID. Withdraw immediately ifYO\J hear arising
sound from vunting s:afcty device Qr notieemy tank di~a:ilQmlionduo to fin:.. Do not "t~}Unt)fffrom fin! control mclhodtt to SOWCfC or
wQ.tCfWays.

:~.$~tron;:S;'h~Jj~~lY.ri»i~~~~~~~~~~1:>tm0~~t.~6;=~1~~~~#~%'2~~:{'£~~~~~~~iE~~~~~¥~~~~;:~32E2!:-!~;(::~ :":?~~::~:r~
StabiUtylPolymerWition: Acetic acid conuaets ..lightly upon~ IUId rdeas~ hCat IlCd toxic.iniwing vapors whCn mi~cd wirh wnter. It is
stable at fDOm teeupentore in closed COI\tainUS '-5100& as ternpaao:acs 8R kopt abovc ftcczing; evm .. :sUght OO12traction can ca.IUiC !he cont&ina to
bv.~l. Hazardotl$ polymerimtion cannot <XlCut. Chcmtad I~mp811blltUes;Attacks some fonns orplAai.a. rubber. and a:.t.in&So Other inc.olJ1­
~tibtQO inaludc: aootaldCJhydo. S-azidotetraz.olc:. 2-a.cninoethamL aJ11II1OQium nitme, bromine trifluoride. chromic Acid. Chlorine aifluoride.
chlorosulfonia .ad. dially-RKthyl carbinol + ozone; cmylcnc:dWnine. hydroeCD peroQlc. sodium perox\dc. potaSSium hydroxide:. ~odium hydrox­
ide. potas6iam perma.opnatl;. Pinic acid + ac:e1lOnc, oleum.. percbloric acid. pbosphol"lU nich1oride. potassium l-butaxide;pho5photus uocylUJ8[e.
ud I&-xylm~It QUI attack a wi~ vatiery of metals to Jde:ue hydrogen ga£. Coadltlons to Avoid: Contact with beat. ignition 5Ources. "rbona~
hydroxides.oxi~pbocphates. and other incompatl"blos. H.a:urdoas ProdUds of DecOlftp&)CltlGa: Thermal oxidative decompocition of aor:tic
acid canproduce carbon dioxide (C01)y~n moooxide (CO). 8nd 1O,ue. itriwing vapon.
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'10 327 Acetic Acid 9/92

~
·M'.' _':';~•••~ ,.. • • ._ • ''''''AW ~ A .._ ..,~·"·.;iiz:ii:~mE~~..- ~ ..~,,~~~_ .,_.

:~ Jl~~n.ca.Ul\iHt:7Jlnl..EPAgj~~;~:-.:i~~1t-=~~-::;;r;~~~~~;.... ...........~",.:.. ...rw.~~J..c;.~~~.)Z~;;AU?t:t\4~~tt ...II·,I:=-
:arclDOgenlclt,: The lAKC.(64) NTP.<I69) and OSHA(I44,J do not list lICClic; .cid 10$ a e:atcinogen. Sul1Ull8r1'ofR~Sp1ubc:s of low ~ticacid
.lncencrauom; lIS found in ~egar(4 to 1()l1;,) cue pmfullD lhc eye and vapors are initalinr; (Q lho rospintaQ' tract.~ tkm is only mildly .tfcetal
y low co~ntratians;above S(YI,irritation bcQomC$ cevece lUl<llcads to corrosion~b~. V'spot fromco~ a.cic1 (gbQ.a1) i.e.,

IQ.tn:mely irritating and CIII1 c:auso bc'oachial constricliol1. Delayed. bn:alhin; difficulties may occur. Chronic eXposulC c;:a\UCIi COId:iJ\U«I inflamma­
tion of thE tcqritato!y act. erosion of toolh enamel_ darkeltiftg amtd1i~ of die skin (usUIID.,1 bands). Target Orzans: Byes, toeth. skin.,
\~ 1YSlan. (blood &:. kidney injuty evidcPt !tom iftgcslion only). Primary F.atry lr.oatci:: InhaIl~skin IItwi eye c:cHUct. mgC5(ion.· ..
~edbl Co~clldollSAggravated by LVIIa-Term EqJosure: Skill and respiJalmy disorders. Acute meets: &poaiLR to - 10~ Cpr 8 br bas

, .;at.sed eye., nose. and 1broa1 iuitation; 50ppm caused~ve eye wacering.ad 100ppm eaused serious lung iJritation md is inioJenble to mo&t
indi~.Splasba: to the eyes arc very painful. tcSlI1tine in blood build up in fhQ conjUdCtiva. aud poiJibJe injUl)' to cpUhelium orpcral3l1e&lt

_ opacification of the cornea. Acurc Ikin c:omac:twidl dilute rolutions is only mildly inir.atin&; <:oROCIltratedlOlutians am highly COn'OCivecaUliIlf
redness. b1isrcrinS lind severe bums.lngesdon is onliJccly inan industrial setting but·itit oc:curs. as little as 1 mL ofChcconcen~ acid (gladal)
cap CIUI5C petfotalion of the esophagus. Other inption symptol115 include upper~eUacL u1a:nd.ioos. bloody -v0dlitus" d.im1bca. shock. fur,e.

Ihemoglobin in the blood (duE 10 rod. blood cell demuctiod). defccdve urination. Qreatia (accumulation itt the blood. ofconstimencs usually excreted
in the urine). citculatory cf.i£tn:m. and death due 10 co.:na. ChraaJc Eaeds: Vapor inhalation of20Q ppm for an unapccified Dumbet ofyeam"\l~
cdc:nl;1 (t1uld build~) III'OIlnc1 b qc1ica.lympb node ~eulenc. blood bllildup in the canjUI'ClMwinfbmmatioo of tbc pba1)'dx. xespiralmy
~"' and mucous membranes. and loOlbea~l erosion. WOf1r:cr5 have complained ofdiprive clisordcl'S Uiclu4iDg hcutbum and conEtipaEion.

. Repeated skin comacteaQSt':5 chynes1; andaadddg and ew:nlUaUy. dlicbning IIDd cbrbning ofthcd:i4.. Cut$ and abrasions IaIslowly.

IFIRST AID E1as: DO'IIDr allow viCtim fa nab orbq~ tighdy R1at. Gently lifteyelids and. flush iDunediatcly and contirUloudy wilh 1luodialg
amounts of wak:t Ul2lD.1IUISpQItI:d. to an ernCfgcncy medical f'ac;l1ily_ Codsult. ph)'iiciau immediatcl.y_ SkID: QuicJdy rc:move contuniruucd
clothinG' Ridse with floodiag amoopb ofWiUet for at lcut IS I1'lio. Wash exposed area wilh !>oap w water. For Itddc:ned or b1is1crcd Skin. co~lt ..

Iphysician. Inhalation: RCIOOve exposcx1 petotoI1 CO ti'c$b air I1Id suppon brcatbiaG u needed.lagesdoa: Never give mything by l110ulh to an
unc:onscioU$ 01' QXnIl1lsing pamn. Cont8Ct ..poison coliuol ~lcI' and ualess~ advised, have IhAt~DlUCloru and cJut person drink 1 TO 2
glassc& of water to dilufC. Do not~ vomitilfg! Note to PbjiJclNJ$: Tteauneat is symplomutic and supportive.
'SAW.:~'1:C~~~·~U··~~i'~t.~-..-:'!'n~I.~~...""~~ .......:.o.;X,..i,>!i.:;"":""""-tlC~,;J~~~,~,:,:"~:AA'X'J'~"''''''--!.,,?~·~'l( ....~~
~ .~~:..l..~~p.l .•~: ..::!rJ'~~~~J~~~~!.......:~~~~~t. •\H~~lt..~Cf..~M~~~':=
SpWlLdk! Notify safety pc:rsanucI. isoJato J.Pd ¥altilate~ ckny t:t:tUy. and stay upwind. Cteanup~mtlS1 pmlCCl apinst inhalation and
sJtiDIeye.eon~ Shll[offall ignitiou sources. Usc~~y to reduce vapor and dilurc spills 10 nonf1ammab1e IlbxtuR5 «~ acetic ac:1d): do not
get water insidl: container. Conmin any ~walct.For sman spills. take up willi eatrb, ADd. vennieuIilc. or other absorbent. nooenmhwnible m3.teria1
and place in suirable conrainat_ Neuttali~ any residue by wiping up with socli.urn bicarbooae or iQCla. ash solutionS.. For large spills.. dib flit ahead for
reclamatinn or disposal. Report any !deasc in excessof5000 lb.. Follow applicable OSHA re.go.1atians (29 eFR. 1910.120). EcotoxiQty Valuu:
Mosquiro fash. TLm .... 2S1 ppm/24 hi; faI:ha\d minnow. LGo=315 mslUl hr. 122mg/l./24 hr &: 88 mg/L/96 hr; blue&D.J. TLIn -7:1 mg/L/96 hr.
Ebvtronment:l1 Degradatlon: If re1=scd. on lal\d. acede acid will sppad on dac atlltface and penetrate d\e soil at a I1Ite dopendanton ma type and
water CDlllcnl. In ,.,.w~ it i.E rczdily d.egrada.ble and diluta ~ll1tion1;willneu~fb'¥etate salts.A~c acid shOW5 'lID potential for bioacmmuIarion.
OUposa1: Neulnli2ewith croshcd limestone. soda as&... at time; m~ with a. flmunab1c EOlvcnL, 3114. burn in an~tarwilh an dfteIburnc. Contact

IJr supplier ar a~~ntractor fur detaikd recommendations. Follow applicable Fcdenl state. lind IaCll1 t~aulatiocs.

A Deslgnatiol1$ OSHA DaIgn-UOJd
usted as a RCRA 1lazIldQUSW~ (40 CFR 261..21): Chanlcteristic ofignitabiliLy Listed as -.p~Contaminanl
SARA Extmnely Ha2atdow; Su~cc: (40 CFR 355). TPQ: Not lisIcd (29 CPR 1910.1000. Table Z-l-A)
SARAT~cChemical (40 CFR 371.65): NQllisted
Listtd as a CERCLA HazmdousSu~· (40 em 302.4): Final RqJortable Quantity (RQ). .sooo.1b (227() kg) [* per CWA, St:c. 311 (b)(4)]

·s.~~~n~~~.~~§~aT?~~~lj9rt~~!~{?:~:~~0f:.-:7:~<~~~~~.e;~~{~~~~~~~~~~~~~~~~;~3H!£:~~t;i~5:~~~:;~~:~E~~~~S~~.r~..3;;~~:--~~1S£ .
Gogults: W~ prolcctive eyeglasses or chemical safely goggles. per OSHA cye.- and facc-prorection regulltlinns (29 CFR 1910.133). Because cOtuact:
lens U$C in indUWy is conrrovcrsial ~bli~h your own policy. Respirat()r: Seelc professio~L ~vic;c ptioc to ~pir.u.orK:1~onand us~_ Follow
OSHA respiracor regulAlions ('29 CFR .1910.134) and..ifnccessat')'. wear a MSHAINIOSH-apptOvec1l'e$potot. For <250 ppm. u...~ any sopplied-air
respirator (SAR) oper-ned in continuous-flow mode or any poVlCred. air-purifying respitator with appropriate. organicvapot cartridges. Hr <500 ppm.
use any chemical CIlItridge l'upicator with a full f"qncce zmd Olt3nlc vapor cartridge,. lilly SCBAor SAR wUh a full hccpiOO::.. For <1000 ppm, LI..~
any SAR wilh a. tun facepitte opcmted in prt:$Sure-dcmand or other positive pn~'!'''ttren1Ode. For emet&ency or nomourine operatiOJlS (c1cluulIg spills.
rcactO( vessels. ar Ktorage tanks). wear an SCBA. Warning! Air.purif1ing T£~irOlo,s do not p,..,t.«t w",u,s in f'xygctt tJerliCiml acmosphuu. !f
rcspiraLD~are used" OSHA requircs • wntlcn~toty pnjI.aclioat program rhat includes at .lease medical ccrtiru;ati~.lraining. fit-testing. periodic
environmen~monilorin&o mllinteztanee. inspection. cleaning.·and convenient, fIU1itary $tota&~ U'cu. Other: Wear chernically PIOtt:clive aJoves.
boou. aprons, anc1 gauntlCls tu prevent 5kin COrtw:t. Butyl nlbber and Tdlon with breakduouSb times (81') >8 hr. pa!YeWylQle uad Neoprene with
nT >'I hr. and Viton an: suitable mataials far PPE,; "entDalIoaa: Provide gcncnl1l11d loc:al eKhauSL ventilation f>ystcms to mtlintain airbotlte concan­
trations below rhc osHA PEL. Local cduwstventilabon is ptefetrcd beclwse itprev~ contaminant~ into the work area. by coDlI'ol1ing ita.t
its sourcc.{~ Safety StallobS:Mab' available Ut me work area emergency ~.,.h stations. safc:ty/quick-dm1ch dwwc:rto, and we.$hinS faeiIitics.
Contaminated Equipment: Separate c;onUlminatcd wade clothes from succt clothes and launder before: tcu~. Remove acetic t\cid From yout sboes
and clean PPE. Comments: Nevor e;U., drink. Of smoke ill work area:t. Pnu:lkc good penonal hygiene after U$int; this material, cspceially before
~ring, drinlcing. smoking.~g the toilet, or applying oosmctia.

Section 9.~ ·S~~.I. ·~FeClutt~~.s:~d~.~9iJlm~~~:(f~~~·:~;;:~> ..,·\::;·::'~:.:~;~~~:~t.;~:·;·:··~~~~·;~:~~~~~:.~::~~~~g.tt i.~1~~~*1~;;-~~~~~i~~~~~~;~~ .: :::-~?2:' .
Stofage Requirements: Store in glass or stlinl~s slcc1 coRttiners. polyClhylene ~Tho)'5. or polyethyl~c-lineddcums. Keep in a dry OUQ above
freezing pL (62 eF/16.6 eC) &rtd away from ignition SO\IICCS or oxidizers. OUlsiclc at detached storage is preferred. Periodically impect containeIi.
[nWlI Class 1. Group 0 dec~ical oquipment. EPgln~lngControls: To reduce potential health !ut7)1rl!s.· use snfficiem dilution or 10ca1 exhaust
ventilation [0 ¢Ontrol airbornecontarninants and to maintaincxn"&Cetlttations II the lowest pnlclicaU level. AdmlaalstraUve Controls! Consider
prcpJaccmetl[ and periodic malicale~of exposed worlcCl'S lhAL emphasi~ the; skin" eyes, tcelh. l1t\d respiratory- lI1I.C(.

TraR$portatton Data (49 C.·K 171,.101)
DOT ShippIng Name: Acetic acid solution.;> 10% but < than 80%, by Packaging AuthodzatJons Q~Qmt1(1LlmlcaUons
mass; Acetic acid. glacial or Aeetic acid solution. ~ 80% acid by mus. a) Exceptions: lTI.l S4 a) I'assenger Aln:nlft or RaUcar: lL
DOT Bozard Class: 8 b) Noa-bulk Pa<:ka.:lng: 173.202 11) Cargo AIr'a-an Oaly: 30 L
IQ No.; UN2'7~ UN2789 a) Rldle. ra~ll18:113.141·
DOT Packln8_Group: n Veatcl SfowllgC: ~eq~menh
DOT Lahd: (:c)rfosiva a)V~ Stowat;e: A .
Sp~laI PrQVklQIlI; A3. M. A7. Alo. H2, 1'8 b) OChef; 112; \2.. 21. 48
rJSDS Co/Ucu. aderalCl:S: 26.73.100.101. 103, 1~4, 126, 127. 132. 1:\1. 1:36.139. 149.1$3.159.162, 163.164.161.163. 17t. 174. rltS
Prc~r~ by: M Qannon.IJA; Industrial Hyglme aevtcw: PA RQY. ern. MPlI; Medical RnIc:w: AC Dartipgton" MPH. MD
e.".n.... 0 11l'Z.,Cea1um"'W~~ADy~'"ar~_..:.t..o..t.f'lWiotA'w,..-_lIptVlail....6.J..."plll>GDu ca c1K ubi"l:rul~~ f-- ....,.... ..
........._i1y~~"A ..........a.aily. A1\haoaah ocuonobk~ '- ........ lAIcmI in "'"~ <tl aad1 mro..-..:-, GmIlUIl Pllbli.lUn1:~tioo ." w&ftUldu. aaMao _ ....~ , .:.... _s DO

...,p<ll'UIblIlryu , .. lk:~:r'".~i1ityo(-cL dUG""";"" r.... epfI;c.':O" ... dM~~.... ~purpo.;... (....~"""'..e "fi,-..-o.

(

(
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Sheet No. 10
Antimony Metal/Powder

Materia/. Safety Data Sheet~Collection:

I '.:'
\ .
.........

Genium publis.,iOg Corporation
1145 Catalyn Street

Schenectady. NY 12303-1836 USA
(518) 377-88S4

Issued: 9/80 Revision: At 11/89

HMIS
H 3­
F 1
R 1pro-
• Sex:. 8

...;.:~':~=~~ .... ::~~

Tus:ldty Datat
Ral. intnlperitotuw.LD~ 100milks
Rat. oral. LD~= 100 mg/kg

NIOSH R£L, 1987*
lO-bt TWA: 0..5 msfmJ

ACGUlTLV, 1989-90
nY-TWA: o.s rngftJ13 (as Sb)

Antimony. e.t 99%
OSHA PEL
8-hT1Wk 0.5 mg/mJ(as Sb)

eCrlDiS~.~ ,J11"';':'::"'~· it -:. '. ~':.. ~fo.

AbtimollY Mebl/Powdcr J)esc:rIpUGII: A D.IlUra11y occunins ore foUDdiu J.U1f••oxides. complex. lead, sllvcr. ~ppo{. R. 1
and merauy aulfidoli. Prepared in the~by ft'dlIcing S~OJ with KeN. Used inmNRlf..cturin& butlets. bMring I 3
mclJrl. lwcd load. blteJreoing iron. c.oadn~ metals. white mdaI. lhennoc1eeuio pi,Jes. "Oflgc ba1r.:ri~~Jesheaths. type S 3
metaL an<! l11oy$ (BriWUlia. orBabbitt mcbd). PuR ummony GOJIII'OWlds 'fC used asca~ inar~micsynthesis.. K 1
abrKSives. plasticizas. pigment, 811<1 tlIInqJNDC"m8 c:o:mPOuMs; iko used inmaI1l1C~~l$.enamek, nu.rcl\c$.
glass.~ explosives. and tanotr CJIlc:O~
OtherD~Stibi1Ml; mtimony repQ5i Sb; CAS No. 7440-36-0.
MADUfacturer: Contact.your suppliet 0( dktnDutor. Consult thelatcstC~Bu.yerl' Guide (CetUum ref. 73)
for a suppIicrslist.

•mosn b.s~ a lO-br1WA ofQ.S mg/m"wiIh aA ICIioD Icvcl_ Q.2S IQUm'. Then.V .,.. cstI.blished at & lCYC1co~tirrilatioa ~~ste:auic etf«U.
t Sec NIOSIL RnIC.HCC402S0(0). {Qf addiIiaa.t c1a~ wil!\ re!CRIlCCS~ \Q,1l,ic dfcctL .

.. '", , ; .' ~ 'l:. . .~:~ .WI ';;,,;.' . ':.' ':.-;;- '~'::." .•. ~~'~i :(fGb1
Boiling Point: 2975 ap (l6jS -C) Specllk Gna~lty<HzO ;; 1 At 39~ (4 •C»): 6.68 at 77 -14 as '"c)
Meldag Point: 1166.9 ~ (630.5 -C) Water SolllblUty: Insoluble
Vapor Pn:siuR; 1 Jml\ Hg at 162.7 .p (886 ·C) Mobs Ilaron~:3.0 to 3.5
Molecular Weight; 12L76 yJmol

Appearance and Odor. Abriule. flaky.Q)S~ solid with a lWitrC1us blue-white calor: ho~cr. a.l1.OtXrYStJ.l1i:nc fonn i$ also mown. The.
powder form is daB; gray. lustrous.

;::CK~O'~~" ~A:~.·-:'n ....... I'" ~""'.~~""':"":I_~*~~~" ..'\~iiiii~;~~~!l· ''':'''....M~~,..
~~~~.IIM~~~~'&OSI.b.... . ~~~(m;H~~~~-;~~~~~~~~~~~~~;
Flash Point: No~ICpOrted Antolgnltion Temperature: Cloud.- 788 -p (420 -c); dust ~: Dustclolldexplosion. VEL: Nonerep0rtc4

la)'et".· 626 ·F (330 -C) 0.42oz/ftJ.-'------..;..------..10---------1
EdinguEsltlng Media: DIy chemicaLpowdcr.
Unusual FIr. or Explosion na-a.nk: ADlinlony bulk metal is combustible in.,ir atlUgh tbtip~rQtUTL.~ ignited.i.t bums with a. brilliant
fiame.ljiving off dense. white. antim~ uioxidc (Sba0,) fumd. When exposed to hp..Jlt OJ" ignition sourcc:s. PQwdc:red antimony is a modwate r~
and explosionhan:rd. Panicle $izc and dispasion in tit dete.nnmc reactivity.
SpecbJ 1flre.raghtiag Procedure...: WClIZ a self.-oonWl1cd breathing &lppataros (SCBA) with Go cun f:AC4!:piecc operalCd in the prcssute-demand or
positive-pressure mode. PCfsanal protective clothing and eye ptutection arc cuential. . '

• N"me:ty-onc percmt of cJu~&QI!S dwough ~14-pm da'C. A l.9:l-1 sparit L"lul icnitc: Nl.=atum1=·""'OI\=y:..,-du_st_c~lo~ud.."!""'"::c_:_:_:_~~~~~=~--....."...~_,.,.-=_.....,..~

~~iJ:th?[~~YJt!cb~~~:5'§7':~~~~gl~f4~~~~;§f~~;~SEi~{{~f.~::::ij~i¥:!~.i~~iE~~')\~~~;~~~~;~~~?· ~?i?i:!:~j:
StabiUty/PolymenZ3tion: Antimony 1IlCDl (b\1Uc) it' stJIhle in dry air at room temperalllrc in clos~ containers.It slowly tamishesitl tIlOlllt air.
Hazardous PQlymaization cannol occur,
Chemlc:allnw~patlbllltl¢Antimony is not vcty n:w:;uve with cold. dUute tlCids. but it ro.,cts raa.dily with aqua regia and hot, ooncClUra.ted
sulfuric acid. Powdered antimony· aho reaeu with hat. concentrated hydroehlQric acid (RCl). On ccmtaCt with acid. il emits tOJl,ic antimony
tribydride (SbH,) fames; clcetrolysisofacid rulfides and stitted nllimony halide yields ~plosiveantimony. Antimony am rL:U.ct vigoroQ$ly or
violently with oxidizing _gCJl(.$ ~uch as nirralc 5111($. halogens. nitric acid, pcrchlotic acids. chlorine triflootide CClPJ), potassium pennangtuWc
(KMnO",). ~mmonium nitrat~ (NH..N0J. bromine triniuide (BrN,). bromine teifluoride (BrF]). chlorine rn.onoxids (ClO). chlorine trifiuoride.
(elF,). potassium nitr.te (KNOJ. sodium nil.nl1c (NaNO,h III1d POI8SSi\1Tn oxide <K.,,01.).
Conditions 10 Ayoid; N asolt/lt hydrogen can reacl with Sb. Of its alloys with Mg or Zn. to form antimony trillyoridc. n o.'Jlotle.s~. highly toxic gas
(Cilusing h~adachc.n4~ vomiting, abdominal pain.. hemolysis (!'iCpiU'ation of h~a.Hlobit\(rom ted blood c:orpu5clo;). hCJI1AlUria (blood in the
\1nnc). and death) widt ... disagreeable odor (O.l-ppm TLV).
H2Z2rdow: Products or DecomposlUoD: Thennal oxidative dcoompu:oilion of antimony can pcoducc toXic:: SbH, fwn~•
.. PowdcrccS ClWnOQ)' reacts maR: vi&omusly dun me bulle malcrlalUJd f ...nus daageroa. nWtturcs with OAidipJn.: .genu. Iicalina funhecirK;rcasa lea n::acti.vity.
eq".rick 0 .,., c.aLu:ap"y.....~
Aay~UID"~'tidWlutu.PlWilbA'• ..,...:.JaaIa~



08/05/93 11:38 '0'919 541 1405 US EPA LIBRARY ~009

No. 70 Antimony MetaVPowdet t 1/89

~~,~~~:;~~~=~~~~~;;?;~:;1=~~~~::;:~::~~~~1~:::~~Z~~~:'~~" ~:~~;~·;;~!:jTf
IrioAide production. Antimony trioxide is prepond in the labotUory by a volatilizationproccs' Q\volving antimony trichloride(S~ and wala.
SUIDID;lry or RJsIcs: An. initant to n1UCOtlS Jtlcmhnllles, eyes. and skin. Exposures to d\1$l/powdet can cause eye iufIanunation (corUuoclivitis),
l\L~al irrifJllion. (rhinitis - pcrfotationof dte naul sepmm), duvnic tImn&titis nna;mc from mild rCll'hcs to blomisha TCSC:nIbling chicken pOx. and
muscle pain mdw~Some 5()tJ[Q:S refer to antimony as II. huminpoicon by anunspecified route.~urc to ouWmony m.y result in
-ztletd tume fcvC%w.. II. tJu·lib syndrome with fev«. faligure. cou~h. mu:l mU&C1e adJe. . -
Medical CondltJoas~ftt£d by Loag-Tam ~:.CIv.'odlcialWation of IlUbtoxic doses of dust orfurnc above lhe TLV may 1"CEul[ in
chcmical pneumonia. inlrulveolar lipid deposits, liyer and cudiac involnmmt, mdpossible kidney di$ease.

Target OrpP$:~ eyes, muQO\ISm~ respiJabny system. IQId cudiovaseuW J:.Y'lCm.
l'rJugr,y Entry: Tflbalmnn (dust IIXJd fume). ing~tian. .
Ac:aatt: ElTeets: Acuteing~)Daycause violentvomiting. dlarrhcz. dow pulso and. low blood pressure. sluillow~. and death.
CIIroale Errec:ts: Ouonic expostJfC$ lead to dizzbu:ss. dry throat. SlseplfSmec£. anorexia. and nausea.
F.IRST AID
Eyts: Flush immd.afdyw including UIld4':r the cyellds" gently but thoroughly with f'Ioodin.; .mounts of IllDIlin& wate1' for ur least 15 min.
SIda; AfteI-~S affected 8I1:1L wilII.Doodi.ng amounts of wata. wasn it with. soap and water.
IphaJa!loa: Remove CJtPOSCdperson to~h aD:- U\d support lRathint as ne«ted.
Iage&tlou: Collbzdplr~kkln!Never give anything by mouth. to all uneomcioUi or convuIsinS pen;ola. Oiv. 1 to 2. tt1asses of walcr lo dilute.
allhou8h vomitiug may be spon!IIlCOU$ Jtct ingestion.
After tirst aid, gee appropriate Ill-plant. paramcdi~or commgnlty mecUaaI attmtiou and suppo~
Ph~~·5Note: Ifindicated. Jntr.wcnous gastric lavage chdaIion. therapy with BAL (British Anti-Lewsite) for 10 day~ ~ tecommcndcd.

SpD1JLew Notify safecy~ ofpowdct spills. Small spins can be rcmovc:d by \tacuuming ot' we[ sweeping La miniilliu a1rbomc dust.
C1emtJp pezsonnel should O$C proJ:eCtive equipmmL
DIsposal: Return~meta1 to your supplier. UnsaIvascmlc wuk ln~ybe buried in m approved secure 13JldfiU. Cotuact your supplier or ~
licc:nsed eonJr2CtOr for detailed TCCOmll\endarions. Follow epplicablc Fcderul. state. and loea! re.gulations.
osllA DedguatJOI1S
Lisf.cd as an Air~ (29 CFR 1910.1000. Table 7....1)
EPA DesJguatIons ,

RCRA Hazardous Waste (40 CPR 261.33); NOl!isted'·
Listed Q ..CERCLA Hazardous Sub:ttanee'" (40 CPR 302.4). Repomblc Qtlantity (RQ); SOOO Ib (2270 leg) [* pet Clem Water Aa. Sec. 307(4)] C',.

\R.A I!xtrcm.c:1y Hazud.ous SubsW1ce (40 CFR. 355): Not listed
...isl£d. u a SARA Toxic Clc:mical (40 CPR 372..6S)

GoaIu: WC*rprotective cyegI~()t chetlUCal5afCty goggles. per OSHA eye- and fllCC~pl'O~n rCguIauons (29 CPR 1910.133).
Resplrator: We« a NIOSH...approved rcspin1tor ifnecepmy. Follow OSHA re:spita.tot re.gulations 0.9 eFR 1910.134). Respirators should be
available: for nonroutine or OMl:iIgcncy use for concentrations above Ihe TLV: high.-c:fficiency~t IC$pi1'l1IDfS for oonccnlraliuns below 5 mg/rn~

and JSC1f-containcd or ai&--Jupplied uspirators wilh full fa.c:epiece forCODCeftttations above 5 mgJrn'.
VIarnf.Dg: Air-purifying Tespii'amrs do not}1lOtcct wodcus in oxY8eft-defidmlIllmOlt-phetes.
Other:W~ jmpervioas gJov~ 'boalS, aprons, md gauntlets U) PlCVcntpmlo.nge4 or -repeated skin contact.
Veut!IaUcm: ~idegenuN and Jocal e:iplosion-pmo! ventilltion systcmS·CO maintain airborne coJ'ccnlralions below the OSHA PE~ st!U1dard
(S~ 2).l..oca1 exhatist v~tiIaJ:ioD.lspreferred since it prevmt5 contaminmt dispersion. inIO the work area by eliminating it a\ its source (Ocuum
tef.lm). .
Safety SQtloD5: Make availGblein the work *tea emergcru;y eyewash~liaCC~Iqu.iCIe.drcnd'1 showers. and washing f~ilitit:...
ContamJuated Equlpment:'Nmoct wear conta~ lC115CS in the WOIk lIfca: soft1~may absorb. md JI11lenses concentfllI~ irritants. Launder
contamina1cd clothing before wearing. Remove this material from your shoes and e:quipment. _
Comment3: Never eat. drink. (Jl" $tI10Kc in work ueas. Practice good pc:rmnnl hygien~ aflC:r \!JUte this matcrinl, especially before eating, drinkin&.
smoking. using the toilet. at appl)'Ut& cosmetics.

~~~ ~~~~~~G~~~G:~~:~~;~:;~~~S{~~~~~
Storage Reqlllrem.mu: Store in a dry. weU..ventilated. low fir£-risk BtCa.. Avoid hc;at and direct sUll1iShL
EngflleerIDg Coturols: Avoid brcalhing dust. or fumes. PracUcc: good housek~i:ngand cleaning tc<::lmiques to prevent dust -.::cumulation and to
minimize aiTbomep~tes.Minimize skin. contac:t by using burler CfClIm$. tubber g\ava and ~rons, and good personal hygie.nc. Kl:Cp
antbnony dwt offclothing. Provide prcpl.,;emcnt and periodic medical exarninllrlons for those workers: exposed regularly to mt1.mony. with
emphllSis on the skin. Id.UCO~ rncmbrmtes. Md the pulmoJWy, cllfdiac, and reproductive ~y~tem~.Provide suitable training to those working with
antimony. Mooitor the- workplaoe. Keep records.

TransportAtfoD Data (49 CFR 17Z.10Z)

IMO Shipping Name: Antimony compounch:. inorgmic. aooS. c"
IMO Hazard Oass: 6.1
JMO Label: Poison/St. Andt~wsCross (Srow away from foodstuffs) _
IMDG Paclcaglng Group: I, It.m

I MSDS COlUC0411 References: 1.2-12" 24.26.2.1.31.37.38.41.81.84,87,89.90.91. 100, 109
I Prepared by: MJ Allison, BS: Industrial Hygiene Re~ew: DJ Wilson. CIH; Medical Review: M1 Hacdie$w MD P7

cap,d&btOI'''.,.a....o.-P..bJWda&~AIl7~-"~-'-'"(MIWw.'.pamiMioltiI~'''~u11111.- ...n.woryorild'CIC11IA\MM ......'" ftKtIwe.-....-..pwpc-t
on: _OylbD~ -a-1bIIhy./IJ~p_ble...... '- :.. J""PUatimoaClIIIdllnf'«ma\ion.~ f'l&b11abinaee.-aliocl~, _ ---w..CNJc.w- "'1"'W"""""'-'...... &8\lIIIQ
_~l!NI'7_ ... lJ.. y 0# -.I",b/l~~..d>~ r... awJC:.&io- pu<c.bMc-c'..........patpOW CIf r«--.~,," 0111.--.
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Material Safety Data Sheets CoUection:

,
( GP Genlum Publishing Corporation

1145 eatalyn Street
Schenectady, NY 12303·1836 USA

(SI8) 377-8854

Sheet No. 119
Barium Carbonate

Issued: 10/83 Revision: A, 8190

1988 NIOSH REL
Nono establi£hed.

HM!S
H 2
F 0
R. 0

~~(.=~~4~ b, incutiQn! bhaIatiou roy n:sultin bmnchial initaliou. E~~uve cx.POS~ xnay cause PPO.
WGI&IoUiIWii &~"'~.I. .Scc.1

at~~m~~'1iI~~~~~:~t~"I'~f~~~;<:Ji:.:~~w7~~:.~·f~~:!':=':':t'
.u.n,.,,)i; 0 W':'lI.:~:... ;"...... #to<,.".".~••. r .. ' • •t. 'SJ'W'M: y..... .,..:".._.~. ~~:;)X~~ . ~~!t.~!+,c'l#M)h'lc:».: !"''''*$V'.w.MW+"", ... '!!'

Barium carboaate,"1~ .
19&9 OSHA PEL 1989-90 ACGm TLV 1915.-Tomiti Data.
0.5 mg (Ba)lm'· 05 mg (Ba)lm' Hama. OPII. IDIA: 11 JDgIkg mgestceS produces gastrointestinal eff~ts (ulc:erdiou

orbleeding from the stomach)
Rat. ~.l..D'It: 418 mefkE; DO Inxic effCCl DOtoil

Rat. idhaJatioD, n;,.: 3130 JLrlm' iDhaled in a 24-hrpc:riod. within 16 wo;b prior
10 mating pmduces JD.Idcrnsl effects (oog=csil. ovari~.FIIJlopi:u1 blbes)

\.

Speclllc Cnavity: 4.43
W Idt;r SOIublDty: 0.002 gltOO cc at 20 ·C

~ .~.~~,~~~~~~.:ET~!~~~"i~I.~~~.~:~±~~h~:~~+:l';'~!.::·:~·;·:·:
Flash Point:N~ reported , AatolpldOD Temperature: N~JCPC)rted' _. LEL~ None IqJOI1tld VEL: NODe tepertcd •.
~li~ Media: Sirlcc harlvm carboaate is DODCQ01busliblc. use extiDguishhtg media iI~te·to Ihc sUltOunding fire. U:u: w-.det SPRY
to ~etdown marerial and to a"oid a dult problem.
tTDuaW FIre or Explosion Ibzank: Theze is no spc:lCial or unusual fire or explosion bazaR1 auociarcd with lhi., materW. However, thenna1
oxidative decompositiou of barium cubonate caD produce barium oxidC::.. 1be barium oxideprod~= is a. strongly~matcri~l and exotber­
mie (hear. plOdueixlg) upon cont.cl with water. Hotbuiwnoxide ClII1 reacldm:ctly wilh oxygen to give off a peroxide (BaOJ Which can be afire
and QplosioD rlsk with organic: materials.
Specl~ Flr~tlugPtocedU1"e5: Since f'~ may produce toxic tumcs. wear • x1!-Q)Dtaiocd lmxtlling appatatus (SCBA) wtCh 0. full fat:epiccc
operau:cl in the pressurc-dcm2:l1c1 or positive-pressun: mode. Be a.ware ofIlUJQff from~~dtml mcLhnds. Do notmcasc to sewers or waterw3Ys.

~~~;~~~~~~~. '~~~~"'~
StabUltylPoIymerbxdod: Barium cat'bonalC is ~table i1t room temperature in cJo£ed CODUlincn; under DOIImll storage and handling coQd.iUun'.
Hazudous polymcri:z;.aI.ion cannot occur.
ChemIcal Iu~pat1bUltle$:Barium carbona.te is incompatible with 2-furanpcrcarooJLylic acid ~d bromine trifluoride. It is acid soluble with
enmsio~ of carbon dioxide:.
lI.az8rdous Pro<lU~tsof DecomposItion: Thermal oxidati....e decompositiOn ofbari\lm carbonate CliO produce barium oxide "(Sec. 4) tmd carbon
dioxide.

~IO
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No. 119 Bariwn Carbonate 8190

{ ~gdii,,6.1.~~~l:l~lltli~Haza:r.d~··Da(i~':::~i;1jtfif+S-~F~*,~~B,~.~~:~~~~~f~~!~~~~~~f:::~~I;·=2:::~7E:;;::~.~~~~~::.i~Er.-i~~~a~~~.t~~~

'--t'Clnogenldtr.: The. NTP. IARC. and OSHA do Dot list barium carbooale aJ: a carc1mgc:n.
Summary orRIsb: Barium carbonar.c atay be initating tu the skla, eyes., dOle, throat. md luags and may CIUlSe b.u'iroaia it iWlc::d-.Ualikc U1¢
ialsolublc:: barillm (,lIICate) used in DU!d.1cal testmg. bariumcarbooalc is a bamau podoQ by iz2ccstioo. The hUIDR\ systcuUc effects by ingestion
inc:1udc sto11\:tChul~ musc~ weakness, p~thesias (1iD~ $CIlI&Iiou on the RiD). and par;Iysis. It can achtersdy affect the gastrointestinal
system and mu.~tuP; (i11CludiDg the hem mu..~).Experimeotal JWdia show~~ti.veeffects in JaboralOQ' aniJ:nals- 10 .r-.s it imp.Jin the
fwwtion of the uWc~ femlle goDads. .:
MedlC!al Coadltlotas Aggfavated by !Aug-Tena~:None JePOrted~Howcva-. aayODe willt a chronicpw~disonlcr £hou1eS be
advised Ib mjnjmizr: iubalatioD COIlUCt widlll1Y c::hemical mAnb. - .
Tarpt Orpas: Respiratory tract by inbaJ.atioa; guuoinfCStJnal syst.;m amd :amIJOlc:s inc;;luding heatt by~Oll.
Prbaary Entry ROOf2$: Idgcstion. iohaJation. .. .
Ac:ute RrrcdS: Aeute etrClCtS of sJda oreye eoatact IRprilDllril,. liani~ to irritation. rDhaialiao may be irriCltiDg and may cause alugh~

.~ ofbraIth. as well as x-ray~eLSys!aIdc etfecb of ingestion mayBl.saliYatioD" 128.USea. vom!tJJlg, colic (seveR: aumpy
abdomin. paUl), dimbc:a. iataDal gU!fOmll:slDW bleediDg. dyspnea (sbortdeu oflmAtb). pat'ClUtesi8, 1DtIJ(lU!ar spasmorp#al)'lis. bypokalemia
(porawum tte&Wuey in 1M blood). hypctt.eDsioa (incrased blood pJUSllte). mel btad,eaMIa (stow pulse).
Cluwie Effeds: None reported.
FJRSTAID .
Eyes: Flush immcdialc1y, U1cluditag under the cycticb. geaUy but thoroughly with tloodiDg amounts of Iow·IGSSUle rumUng water for Id. least IS
mU.1.
SIdm QuicU] remove ~taIWa&tcdc1orhing. A&rrlnsi1Jg atrectal skin with flooding amount! of waxer. wash it with ro3p aDd water.
IlIIIaJatioD: Remove exposed person 10 ftesh air«ad support bruUdvg as Deeded.
lDgestioa: Coutae:t. phr.nclau iJ:nmediady.
Arter fil1d: ald, get appropriate lo·pla\1t, paramedl~Or commuulty medical ~port..
PhJll<:bn'" Not(:: P.recipi~ m.ested sol\lble barium c;ompaundc as bcuign. insolUble bluium sulf.uc. usiDg lID Epsom (MgSO.) or a Glaubet's:
(HISOJ salt lolucioa. Dilute copio\l51y with water oruUIk.'E.~ yin aasogastric upiratiou w iddue:tioa of cmcslc.. MODitDr clcNtlolytes.
espec:i:ill,y pobssiUln (treat for bypo1ca1emia), elt:ctroealdiogmn _ rhytIud. aDd acidlGao status. Iaduce brick diun:al. c.1eiultl gluconatc may
be belpful formtL~ spasms. Provide OxygCD by J1ual caDI1$ Of maSk IDd ot1lernpportive treztmcu(. f(lf' Aymptoms as c:liDicallyiDd~
~~i'~ll'~~'ir"~~~.I,'nli"" ~~.., ...,.,...,.. 't ....?O?t£~~~"";w..· ...·,·.~,..:;~~1It<'~ ..~~~m:~
~""'J:.t~~~PJ....,~.,:,...~~~~JOnnm'~""~l_ .' ...~~~'M.~~:!!::.... " ~~~........

S\,11IILeaJc NotifY ufd:y~of spills~ provide'adequate~tiWiC)CL Oeanvp petCOfUle1should protect qaiDst dust inhalation aod mn
oreye contact. Avoid aeating airborne dust situat.ioas.. Remove Spills by vlCl1vmillg orwet sweeping. Pl..c:<: spilled JIUItcria1 in conadnen with
coves for disposaL Follow 'PPUcab1e OSHA teguIalioas(29 CFR 1910.120). •
Disposal; Cool3ct youe supplieror a liccDlc::d~trIctM for deW1ed ~mmcadations. Follow applicable Federal. slate. and local n:pt_lions_
ErA DealgDatiOll$ OSHA DcsIguaUoa.s
ReM Hatatdous Wute (40 CFR. 261.33): Not listed AirComminant (29 CPR 1910.1000. StlbpartZ): Not listed
CERCLA llu.ard<ms SubslaDc:e (40 eFR 302.4): Notlislcd
C)ARA ExtIemdy Hua.rdous SubsLmce (40 CFR 355): Not 1iskd
sARA To~icChemical (40 CFR. 372.65): Not listed

",~... , ......~~ ...:;;wn......~· ......,,~._~. ;~".." ..... ~~-~~J.i.."':'" ••••.,........... w." ...·~;"~·-a~...... " ...., ,._~,,, ., -"~~
.to. ·nfi~3t~p~iil:~~roteaiij.· ,.a:=~~~~~~~~~**~~*~~~~~~~~~~~~~~~~~• . .v'Y<#lro;..,.M....'Mc;.· .' ...~u'l..;~'r'I • " .... ~ 'A!N't?:" .H~~):¥X ..m ,~~y",.::.. . )'O!!:.)("""'""':_A' ••~:Cfo*,~<XCfw«t.~a..,,'_,N~~~X(~» ""'''''''"''*'')'fWM.)o'''''''')'ot'~",*~~MoC'-

Goccles: Wear protective eyq;a.ucs Of" chcuJic.l mcty goggles. per OSHA tt::yG- amd faee-prottmoa rcgubdions (29 CFR 1910.133).
Respirafnr: Follow OSHA respirator~ations (19 CPR 1910.134) md, i!aeccssmy. WCtlJ" OJ NIOSH-approved rcspirator_ Forcmcqency Of

nonroutine operations (cleaning spills. te4Ctor vc5Sel1. or stonrge taJtlcs). wear In SCBA. WlUnUzg! Art-purifying r#!,,¥1iI"alors do rwt prot~ct
W(H~ in. o.&ygen-deficiod mmospltua_
Other: Wear iInpemous glov~. boots, aprons. 8lld gauntlets to ptCvcat skin~
VentDatioa:Ptovide gcuc:raJ and local vmtilation syslcIDS to maWain~ COllccntndiOdS that proDlQ~wacker safety JUUi productivily. Local
exhaust ventilation is pxeterred since itprevents amllllninaat dispc:tsion into the work area. by. COdtrolliDg it 11 its soufceJUQ)
Safety SWIoIlS: M:Jkc availHble ill dlc work area~cucyeyewash sWioas, ufety/quick-drench 5howers. and washiD, facililics.
CuutamlDafed Equlpmcut: Never wear c:onW:t lenses iII the work uca: 30ft lenses may absorb, and a111enses concenCndc. irrita.c1ts. ReJ:QOve this
material. from your shoes and cq\lipa:uent..1..a11oda-contaminated e10atUsg betOlC wearing. .
Couaments: Never eat, dri.ak, or smolce ill wade «eU. Pracdcc:: good pc:rsoD~hygiene after ming this materlat. especially befete e.ariDg, drin1cing,
smoking. using Ihe toilet" or applying cosmetics.

Slontge R~qulrements:Store in closed coDtidneI3 in a dry. wen-ventilated area away from acids and oxid.il.U1g agents. Prot.ccl containers from
physical dllJllOge.
Engtneering COotrols: Avoid breathing dusL Kc;cp dust offclo~g and tollow goo<l pcI'$Otlal hygiene procedures. Usc good hoUKkccping
practices and souod c;;lean.ing techniC}DeS to prcvcol dust accum.u1.uon. lnstit\llc 4 respiIatoly protection pwgt2I11 that includ~tegular uaininS,
tnalntenancc, iospdetioa. acld cvalualion. .
Other Precautioas: Provide preplacemcnt and periodic: tnedical C}laminalions with emphasis on the skiD, eye. heart, and lung (including chest x­
my and pulmonary function stlidies).

T ..ansportatton n.ta (49 C"'R 112.102)
LMO ShipplDG Name: Barium compounds. 11.0.s.

IMO l{OWIrdC~ 6.1
000 Label: PoisottlSt.. Andrew ClOSS

rMDG P~UgID~Group~ r. 11. III
In No.: UN1564

MSDSc,,~llelerencG: 1.2. 4-7. 10. 12. i4. i6. 34, 38.13. 89. 100. 101. 1m, J2A, J26. 127, 132. 136. 139
~ &1: MJ AIUSCD. as: ladustrl-J Blg1meRn1~01 WUsaIt CUI; I'fedlcal Review: MJ Uptal, MD. MPH; Edlced by: JR Stuart. MS 1

Cap,dcbl ot99011)" OasIamP\doliND\IIC~/WOt-..lool__~daa~...~~.. prabIllllc.. l11dpta1a ...... -""Wily of 1al........--IIeIdoaM......dlact'.~
..., lIcceuu11Tdw:p<lI~"Dll""'Uibi1it)'."'-Ili_MC--_Ialt_'" -prqMnIliaa ....Adllll1.......doa,(kos;ooe ....llltlblaJCotl-aliaaCJtkoU..........ta._"-_,....~__
.... l'r:1IpOQfllJil>ry ..... <Ill" accuracy DI' _1"\,;I;.y ot_...,............... r.....ppC~ "",die parcbud. iftfr.<WSe1l~ or (oc~......,.,..... t"" """'-

'" I
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No. 23

MATERIAL SAFETY DATA SHEET

(§P CADMIUM METAL
GENIUM PUBLISHING CORPORATION Ravisi.on .B

1145 CATALVN STREET
SCHENECTADY, NY 12303-1836 USA

(518) 377-8855 GENfUM "'BUSHING COlI". J:)p,te December 1980

SECTION I. MATERIAL IDENTIFICATION
KAT£UAL N~: CADMIUH HE".IAI.
DESCRIPTION: Silver-wh1te. lIUllle01.ble elelAental meta1
O'!HER. DESIGNATIONS: C'.adm:l.um Anodes. Cd

t
GE Material BIOCll, ASTM B440. CAS 0007 440 439

MANUFACTURER.: Available from lII01uy sUPP ie.rs" ~l\cluding:
ASARCO Inc.
120 Broac1way Telephone: (801) 262-2459 (EmeJ:gctncy Phone.)
New York.. NY

SECTION It. INGREDIENTS AND HAZARDS x liAZARD DATA

Cadm.1.um >99.8 8-br TWA.
fume 0.1 ms/m,3} '"

*Current OSHA. TLV as devctloped by ANSI.. dust: 0.2 mg/m3
**ACGIH nv (1980) for fume, Galt, oe dust:. NIOSll has recom- or 0.05 1l1fi/m3 *,*

mended a lo-hr TWA of O. 04 ~/m3 with :L 15 m:l.nute Human. inh81~tioQ

ceiling of O.~ mg/m3• . re~ 68 lJ.g/m3/B.6 yr~

'noV was set at l~vel to prevent systemic effects of (sy~temic effec~)

chroni.c cad.m:i.\1M. poisoning. Rat. intramUSC1.lla.r
Tlie lDaSsive metal is usually safe unles5 metal fume is TDLo ~4 mg/k&

formed (heating) or soluble cadmium compounds are (carcinogenic effect~

formed (acid reaction or corrosion).

SECTION III. PHYSICAL DATA
Bo:L11.ng point at 1 atm.. deg C (F) -- 767 (1415) S~e~fic gravity (HzO=l) --- 8.6
VapOr pressure at 394 C. mm Hg----- 1 Melting point. des C ------- '320.9
Solub1litY ~ water ---..-------- Insoluble Atomic lole1.ght ---------- 112.41
Viscosi.ty @ 340 C7 cp --------- 2.37 Britcle temp~rature. deg C - 80

Appearance and Odor: Silvery white. blv.ish. lustrous tnet:al; no odor.

SECTION lV. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Mathod J Autoi2.nit:ion TemD~ r Flammability Limil:s In Air

Not applicable I~f.':/...~:, 7~~ ...~x, .._..._~ Dust Cioud* -- --
Extinguishing Med1.a; C02 or dry 'chemic(ll type. sand can be used.
Cd <11,16 t wi11 burn Wi. th evolu~ion of CdO f~s; ic is a w~ak fire and Qxp~osi.on hazard.
F~refighters must wear self-cont:~ined breathing apparatus ~d full protective clothing.

*Through 74 pm s~eve; cloud can be ignited by 4.0J spark.

SECTION V. REACTIVITY DATA
Mass1ve metal ;it> stable at room c{lnditions when dry; when

ft
at red heat; it oxidi.zes iu

8i~ to CdO. Finely powdered metal can be pyrophor1c. eat treatment. veldins. or
so~dcring of cadmium metal and cadmium coatings will produce toxic CdO and Cd metal
fumeut·The s fide, carbonate and hydroxide are insoluble ~n water while the hal~de9, n1-
tr~ce and sulfate a~e relatively soluble. Cd forms a va~iety of soluble complexe6
such as cyanide & amine$. Soluble in acida. Resistant: to alkalies. Ta.rni.ches in
mo1.st a.1r.

Ammonium nitr~ce & pOWdered Cd may lie~d an explosive reaction. It 16 incompatible witb
Gt~ong oxidi2ing agents. elem~nta sulfur. selenium. tellurium. and hydrazo.1c Acid.
Nitry~ fluoride passed over a ~ldly va~ Cd ~tal C~~ produce incandescence.

)

~ ttl lONe-!.- ............ c...".........
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SECT.ION VI, HEALTH HAZARD INFORMATION I TLV (Se~ Sect. II)

Expo:rv.res to cadm1um dust/fume C~l\ result in pul1JlOnary 1 rn..t&t1.on. ~el:'tTl&LJ.t1s or a~­
le~gie G~ns~tizat1on. Pneumo~~tls can occ~r after excessive inhAlat~on at 6.5 tu 2.5
~g/m~. Fatal pulmonary edemaTld~layed effee~s) can result from le~e19 ~hicb ~rovide
1nsuffici,eut: discomfort fa..,: varn;a.ng; for example. at ot' above 5 mg/m] tor 8. hrs or ~t
40-50 mlt/lJl~ for 1. hr. SymptcUlS of overexposure can be a dn. burn:lng throat. headache iJ
muscle aClu~s, cough. ehest t~21:lt:lless and pa.:Ln, nallgea.. 5h1~1$ and fever. ~hronic;. cx-
posure,low level fume,pay leaa to emphysema. anemia, k1dney damage. anO$Q~1A, and .
y~J.~ow rings around the necks CJf teeth. Cadmium can be tone. by ingestion.

FIRS'! AID:
- ~e Contact:. Flush with rund1ng vaCcr for 15 minutQ£~ including under eyelids •

• kin Contact; Wa.sh c:.onte.ct. area well with Roap and llater.
InhaIat;i..on: hmove victim co fresh .ai.r. Restore. bresthing if T'equi.red; have trained
. person administer 60~100X oxygen. Contact physieian or huspital.
In~e5tion*~ Cont~ct physician for gast.ric lavage followed by saline catharsis. (If

physJ.~~aQ n~t rea.dLly ~vai13ble. gi~e 2-3 R13~~es ~atet to drink snd inrluce vomiting.)
Obta1~ mec1ca1 assistance tor treatmen~1 observat.~on. and support ao needea.

*Chelat.ing a8en~~ used by physicians in c~d~um poisoning: Calcium di$odium edetate or
PI A'n" of , , .....or .... A tLatent. pet'iod 0 f UP to 12 hour5 •.~

SECTION VII. SPILL~ LEAK J AND DISPOSAL PROCEDURES
Notify safety personnel of stJillu. Clean-up pel:'~onnelneed protee.tl.otl aga;Lnst l.nnala­

tion of d.ust or fumes. Pick up materi:-t.1 using vacuum c)r wet mopping or sweeping to
DI§¥8s~'~'U;:~:f8ver,scr8p Oletal and ~core, in ·cloce~ co~tainer.f9r :u~l'!tl&e. "When p06&:i.b1e.

return ca um mAter~als co suppl~er for recl~nat1on.. I~cLnerat1on·can b~ a cause
of air P0l1ut~oni6 proper scrubber needed. Cone. spluble Cd waste can be prec~pitated
~ith ~e and cu lected by filtration. Effluent is ~reated further as needad to re­
d~ce Cd cone. tp e.ompJ,.iance levels. Cadmium compound containiQ.~ waste (EP,\ numbe.r
D006 under RCRA) to be disposed in an approved ch~cal landfill of t.he Cal~fornLa
C1a$$ I type. Follow Federal/ State. ~nd Local regulations. Toxic to fish.
(Conc. greAter than 0.001 mg L; depends on pH). -

Pro~ide erf~cient lo~al eXhaust vent~lation to meet TLV requirement6 in the workplace.
Approved respirator protection requirQd when he9 ting 7 grinding, and for operatiOns
where dust and/or fume eJWosure TJJiJ.y occur. A self-contained qr

3
air supplied rE;6il:lratclr

can be used up to 2 mg/=j-Toli.t'h a full face pi~ce above 0.4 mg/m. (Abcwe Z n18/m~ a
pOSitive pressure ~de or auxillary air supply is needed, respQct.iv~ly.)

Wear rubber &lo'lfes~ c:helllic:ti. goggle:} and/or face shield CLnd protective coveralls.
Special work clothing and laundering ree.ommended. Change work clo~h1ng daily; shoqer
after vork.

Provide per~odic medical examinations for tho$e regularly e~osed. iQcludin~ chest x-~a}.
v~tal capaci~. and Urinalysis. ~reclude from e~osure Chose ind~~iduals with lung~

liver. kidney, and blood ailments unti~ approved by physician.

SECTION VIII, SPECIAL PROTECTION INFORMATION (

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS
Store in a dry, low fire-risk are.a; avoia storag~ condJ.tJ.01W ~here corro~~on can occ~r.

, Keep powdered mct3~ in closed cont~ner&t prutected from phYB~cal da~'ee. Use scad
nousekeap:i.ng p~aceice~ to prevettt accumulation of dust; us'! good cle lln1ng Cechn1.Qu.es I

such as vacuuming ~o ke.ep airborne particulate at a mt..nimum. Use. nousparking tools
where cad~um part~cuI3tP. is found.

Use good hygienic. practice :In h~mlling; cadmium and it:s compounds. No eating or smok.ing
iQ \lork areas..

Toxic ~ffects of Cd are ~nfluenced by the presence or absence of othel:' elements, such 8$
7.n 0 Se. As an ~lemental material l cadmium is noe deg~auabl~; but it can be iaolated
as insolublp. salts in sccur~ 19ndfJ.lls.

DATA SOURCE(S) CODE:1-12,19~20.?4-21.31,37-40

J~ ~ to !hot ~Ii all - ........ It;, ......~,..........lpCYAC :1/_ ntelK'"--"r
~. re-__....,. Tllct~. aanouo"~""""UiC ,.., _ aahen .. """ aot~_ ...
2ICh onIOfm;aICl'.e.-um~"'I~_u..IIO..." ....lCI, INIkr. ng '"P,.-.nul~.-t
_ ... ,~_tlJ""'~IIt;yOl.Ma.la1ot,ol~mac.anIQr~"'!"••
_.,;~""'P<Y~ or "" eon-~_ul... _.

APPROVALS: ~~~ ~. 1n. '{~_.14~~
Industrial Hygie"ne rJ. ,

and Safety ~vtI 1~-9~

MEDICAL REVIEW:' 16 Dec. 1980

,.
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Genium Publishing Corporation
1145 Catalyn Street

Schenectady, NY 12303-1836 UIA
(518) 377-88S4

Material Safety DakJ Sheets CoHe.ction:

Sheet No. 744
Potassium Chromate

Issued: 7/91

HMIS
H 3
F 1
R 0
PPGf
tScc..8

~

PoW$Ut.tn chIomadc.Qll~
1990 OSHA PEL
Ceiling: 0.1 mg (CrO.JI~

1mrotH Level
30 mg/mJ (uOOJlml

U90-91 ACGIH TLV
1WA: 0.5 mg (Cz)JrrI

1990 NlOSH JmL
TWA: 0.02S -ft/m! I"t".<t'VT\)
Cei1iag; 0.05(:'15~ UJ

1985-86Toxklty D.ta·
Human. estimated 1dJJal dosc; I 10 10g
Do~ intravenous. ill...: 2900 pgIkg: no toxic

effects DOted
DoA:. sUbcutmcoUl,p>~ 19 mgIkg; COxic

er&cts Dot yet~eweo.

p.. '.
f;', "

Melt1ne Po t: 787 9 -C) pI : AqueoUll101utlo1l is alkaline
HcatofFusion: 6920 c:alIglmol MolecUlar Weight: 194.2
Vapor Pn:ssun:: 0 Deuslt,rlSpcclftc Gray!b': 2.13 atMA -F (18 .C)
lhdlU' of Refr*:!iom .B 1.74 WaterSoIubllity: Soluble; 69.981100 cc in wau:rat68 ~ (20 "C). 792 gllOOcc iu water at 212 ·F (100 ·e)
Appearance and OcIor: Odorless. lemon-yellow lhomWc aystals_

;.· ...Iffi~.<·.::. ~.. . .. ..~~....~~
1c1a..~ Point: None reported. Autol£t'iUOII Tempen~lre: NODC ICpOrlcd LEL: None reponed. VEL: NonerepoIted
E)lti~ishiDg M~iR: Potassium chromate may bum. but itdoes IlOt readUy ifuite. For small r~J. we dry chemical, carbon dioxide (C0:Jl
Vfater spray. Of' foam.. r'Ot luge fires. usc W31Q'spray. fog. Ot' foam. Cool c:ontaincJ:s with a water spray 10 the side until r.are is well OuL If possible
without riSk. move contaiuCIti from baz:&rd~ Do noL scatter mak:ri.al with more water Ulan Deecfed to put out fire. D11ce fitt: contml waw fnt
l:l1cr dispos~
UaWiWll Fitl! orE~l~qHazan15: Potassium cluouWc bec:omes a possible explosion hazard whett shocked. hcarod. or exposed to hydtazine..
Fire may increase in intcDsity ifpotassium chromate contacts combustlDlcs.
Special Ftre-rl2bUuel'rocedures: Sinee rue may pJOduec roxie fumes.,w~ a self..c;oot.'d.DCl1 breathing appKatus (SC8A) with a. full facepiece
opcnstcd in pn:Ssurc:-dem:md or posirive-pressure mode. Avoid breathing dUsts or v~lS. Be .w~ of IlIDOrr fzvm fi~ COl1ttol tnethods. DO not
releaJ:e to sewers or waterways.

III . .
StabUltylPolymertz:lltloa: Potassium chtom:at.e U stable at room lCm.pC:tatU~ in elosed eoDta~rs uoda- nonnaI stOrage and. handling conditions:,
Hantdo~~l)'111erl%alioD ceunol. occur. It is imponmn w keep c:oota1DCrS tightly cIosc4.
Chet'Oic;.llllll~ompatibilities;Po~ivmchromate Yiolc:nt11 dccompoxs hydrlZ.U1e and is incompatible with rcad~yolcidizablc materials such as
organic material. paper. wood. sulfur. aluminum. 2I1d pla.e:tiCt:_
CondltloDS to Avo",: Avoid contact with hydrninc And combustiblc$.
Hazar-dous Prod~tsor ~tnpo$itioD: Thermal o,ud.ativc· decomposition of pola$Sium chromate: can produco toxic flllJ)e$ of pota.3Sium oxide:
(~O).

:~'.'rt=~i-o~~n'"7"~"'Y ~ ~4r~~~~'D : '~lm:~'t.,,~~~;;;';:;'~.~.,,;•.;~. ':\' " I'" :::;::·C::'S~r.,~~..-,r~ff~~~:·~~~mh~:<;k~~~t
~..Q~~~.. . ;Q;!!:! ;~ft.••~.~~.. . .••. ~~.&~~... ,.. ~#!-~~!.l+:.I¥1o»+~:-:+.c.:c.):.:..!...;u.!W.l:J.l...~*:c... .(+:<:.u~":-:'!'»'S-.'»OY'" ....+:-:-.. ·(.o>~~~*""AOo.4>~~·_~~~~~:<,)o»,~~~v",, •

Cardnogenlclry: In 1990 reports. the IARC list'\ chromium and 'many of it.. compounds 1$ cBrcicogcns. with the qualification lhal Lhey have not
yet reviewed pOt:w:iUdl chromate. rn gedetnl. hCuvA1erttchromium COmpounds arc csttlbli.hc:d as brocchogcaic (l\lug) carcinogens. HoWt:vet',
!here is some contWvcny tegardiog pocassh1m chromal«:. NIOSH statcs that potassium chrolWlCC is not a CMCi.dOgCl\.
SummaI")' or Rlsks: POtaSsium c:hromalC is conosivc 10 skin and mucous membrana and is toxic by inhalation and inllcstioD of small amounts,
~ymI?toms range from respi.catot)' arld gasuoiotdtinal (Gf) tLacl itritatioQ to sevt:te COITOsioD and. i.o sume CIClics.·kidacy. livet. and blood dam4)tc •
Medical Conditions Aggravated by Lolllt-Term Exposure: PUlmod:try conditions such as asthma, cet't:l.i11 ~1cin condltiotlS, allergies. chromate
soa,IUzallop.

Continue on rral pag~

CopyrlallLCll991 ~1'Io~illbial:~\i<)",
My commacialllK CK'.qrodae:tb:z wl1DaII1 UE pabllabda pamlslaa IS p-alIUIll.CIll.
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No.744 POUS£itUn Chromate 9/91

'1.5'. '.. ':'. ~ .··.·w·.·" . ,'i1:-;'~T~"'=~''''~''~:''' '.~ ...." ........:.: . '. I" ..~ ._..... ,"

~tOrgaas: Eye, skin. *Dei tcSpit'atory, digestive., hepatic (liver). nmal (kidney), and hcmawpoiclic (blood) systems.
: .ary ~utryRoutes: Inhalation.. ingesuOt\, and skh1 COI1tact..
A""te Effects: Inhalation may cause severe lniwion or oonosion of the mueoU$ membranes of the DOSe., throat. aitways. and lungs. SkiD contact
can result in inilanl or apagic COnl4tC;t.l1ecmatitis (rash) or~lratinguh:icrs. Eyc co~tcan cause conjunctivitis (inflammation of the lining of

i the eye) or bums. Ingcsliot' can he highly cotrosive to the esophagus and stomBcb and can cause seven: poisoning. Systemic effects from
a.bs()rption by Illy route may iuclud.c Jdd.ne)' fallutc (acute tubular oecrosis with utQmia~~:uuage.hemolfsis (destruction of red blood CQU$).
and. otherc~ges in the blood (c:.g.. abera1Jons of white blood count: lcukooyLosis. leu . or monocytoSIS). Shock or death may I'CSlllL.
Cbronic: En-eeL..: PoC&ible effeeu ofchronic C:xpolUR DJ1£,/ loclu~ ulceration or~oratlOilof the l1auI ~tl1D1 (tis$ue sepantiJlg the nostrils).
thiIJilb (runny DO:SC). plaacyog,itis (son: throat). PCOC~8 sJcin u1et:tI., alletgic setUitization. and possibly lung caJ1CX1". • .
FIRST AID
Eyes: GenUy lift the eyelids and flush immediately md continuously with flooding amouDls of water unlil tr.1nspoI1cd to au ~et8ency medical
racility. Consult a physiciaJ1 immediately.
SkiD: QuicklJ Il:IDOVC contamiuated c1othiog. Rinse with Dooding amounts ofwatu for at least 15 min. For reddened (1f blistered Jl1C.in. consult a
phys!CWl. Do not ba:ak: open blisters or remove skin.. Wasliaff~ area with soap and water. If clothing sticks to skin after fioodmg with water.
i:ln not remove it. Have victim med.icaUy cvaluataL .
lnJtabltlon% Remove exposed person to fresh air m4 support brealbing as needed. EncouRgC blowing of Dose. coughing up. and spiEling out any
rctaine4~ulatematter.
I~n: Never give~ by mouth to an uncouxiou or convulsing ~on.1fingested., have that CC1I'lScious t1nd 4(~11 ~n drink a glass
ormilk (or. if unaVailable. Wa1U). Do not induce WJmitinr! IfviWDiD C is ,"vublc:. give llltigh doc (5 to 10 t> as SOOQ as possible.
After Om aid, getapp~_lb-plaftt,pan.amedl~or community medical support.
Note toPh~Pro~Uylleat sySIcaJJCa~oD with S to 10 g of 3&C01'bic acid (acts as a reduciDg agent). ~sis is couf{aiudicatcd. For
itlgcstiml. coDSidq gutric la~a&e. fonowed. by clWcoal MOIlItor fenaJ.llepattc, cardiovascUlar, and pulmonC}' r\locliou. HcmadiuJr-ciK mllY be
iodicalcd ifrenal failure develops. .

'Ot

Sp-iJJILeak:Imm;d~ notify $afety~ IsobCcha~ att:a. deity entry. and stay upw1Dcl..1f possible withoul risk.~ leak. For small
sPJls, take up with YQ1DICllIire Motherab50rbc:nt, orDDDCOJDbustible material 8M pl:iCe ill suitable containers for liter dlSpOAl. For1~
spJ1ls. dike fir ahead. of liquid SlJill CO[' latet cliJpolalla cue of water~ aM sodium b1Slllfite and Deutralize with ~culblra1lime.Cova .
powdu spill with aD~ableplastic SheeL;a ID minimj7A': ,~ug.Follow apj)Uc:able OSHA n:plations (29 CPR 1910.120).
Eavlt-oa.baa..ta1 T rt: CbromiUUt is from soU Ihrough runoCf III'ld lCKCfiing of \Na1cr. Walt:t' tUOOffC01.Q remove c:hromium. ions
:incl bulk: ~pi'at:7cbromium and c1c:posit OG a different soil arbody of ~tc:I'.OUomiurn relea...ed into the soil can elltel' the atmosphm:
by way of I£IOsol formation. Once in the atmosphere. cluomiumparticles may 1'C1113in for extended periods of time Ind be transported great
distlJ1CM by wind cua:ents and diffusion fQICe$.
Eatvh-otlMetttal DegraclatioD: EcolOxieit)' "-edues fot DDpbni4 ~r&.2 (Cladocer.m), EC:sg (median effective concenttation producidg an effect in
~ of tcstoIganisms in water): 19.2 and 1.39 J1gI1 for 48 an4 96lfr. re$peCtively.
Soil AbsorptionIMobilit,y; ChromH1e& do notrddily bond to soil; up to 300 ppm wae found ~ coluxnn studies from all different soU types.
J>l$posat: Auiou CJ:clumgc$ or ferric salt 3I1d codiuzn bicaJ:boDitc pro;jpi~b; clwwium. Contact your supplier or I licc:nsc4 contractor for dclaiJcd
~.tions. Follow appljcable Federal. state, and 10cal r~I,.. tions.
......PA DesiguatWns "'b--

,eRA Hazardous Waste (40 CPR 2Gl.33)~Not listed
-isted as a CERCLA Huardous Substance· (40 CFR 302.4), Rcporlable Qllmtity (RQ): 10 lb (454 kg) r* pet Clean Water Act. sec. 311(b){4)]
SARA Extremely Haz.arcJoUJ SUbstance (40 CPR 3S5): Not listed
SARA Toxic Oiemical (40 CFR 372.65): Nol.1is~
OSHA Desfguation*
Air Contaminant (19 CPR 1910-1000. SUbpanZ): Notlislcd
otUstoduQO

(
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Genium PUblishing Corporation
1145 Catalyn Street

SChcncc~dy,NY 1:2303.1836 USA
(518) 3n-88S4

Material Safety Data Sheets CoUection:

Sheet No_ 713
Lead (Inorganic)

Issued: 8/90

\

2' CJ,?R 1910.1025 Lead Sbndatd U8& NIOSH REL
Bloocl Lc:ul Level: 40 pgllOO g lQ..brlWA: <:100 ~tgImJ

• Aaioa lem=to cmplo,cc c::lC.pOsurt wjIbout tegW to n::spiRlDr use.
t Sec: mesa., (0F1S2S000).f« Jdditiexw.~mplOCSuaive. and. COXici1y dIU.

r_tUl~~~~~~~~;~~]tttt~~i~~l#~~;f~~~~~~~~=~~~~~¥<;·=~~~·~~i~~i.~;·
Boiling Point; 3164 ·F (1740 -C) Molu:ular Weight; 2fJ1.20
Me1tmg Point: 621.3 -F (327.4 .C) SpeclJlc Gravity (20 ·Cl4 -C)o 11.34
Vapor rressure: 1.77 mm Hg at 1832 r (1000 -0 Waler SolublUty: ~f;la~vely .i11so1ubIc in hot or cold wata4'
V~ty: 3.2 cp III 621.3 -F (327.4 -C)

Appearance and Odor: Bluish-while, silvery, gray. very ,.;)ft metal..

~~~~~~~~1y~~J{@~:~1'§~;;~s~~~~~~;:~.~~:;~~~~;8:;;§f:;:: ::.,:::'... ·:.~~;'~~~:.:~i.C·)i:¥~~;:,~::::j~~j:~~·,,~:~§?/~;:;: .:' !~::-: :.::;~:~~:::::.'. ~'....,
StabUltylPo1ymeri~tion: Lud .b mblc at room tempetature in closed coab.U1en uok uonnal storage and haadling OOnditions. I~ W'I1isht;S 00
CXpO$un:: 10 air. H~ow: polymem.ation cannot OCQIT.

ChemkllJ IncompatibilIties:Mix~ ofhyc:1rogen peroxide + trioxaac elltptode on conUlCL with lead. Wd. i... iDCOJt1Patible with sodiatn .a.ide,
~n1u.m" disodiwn acctylide. md oxidowts.. AvioleD1 reaction on ignition may occur with eooceotRted hydrogen pc::roJdd~ chlorine trifluoride,
~ium acctylide (with powdt:rcd lead), ammouium nitrate (below 200 ·C wilh powdered lelld.). 'I,..d.d ii &ttack~by pure water. and weak organic
acids in the presence ofoxygen. Lead .is xaista4t ro tap w.tcr, hydronumic; acid. brine. and !olvents.
Condlt1oDS to Avoid: Rllbbct gloycsCOI1~kad. may ignite in nitric iJCid.
Hum-dous Product5 orDuompocltJoll: Thmnal oxidative decompositiol1 of leed Cat1 "reduce highly tuxic fuIlles of lead.

.~sectioDf.6£:tIeiltlF~n!!~!!!;DaraE?t;;~r~;;;;..~~·.~~:;~::::·~:..;:':::<::i;~~'i;:~;;::;::,: .. .' .:.:-: .':<' ~:~~:" .... ... ;:,.... ' :,/;<;~~~.;;:. --:.::'7..~::;:;:;.:~;~::-.-:t-:;:-:;.:·-,,:::---:,'"":"".:---:..,...
Carc:1D~eu1cll)'; Althouth the~ aDd OSHA do not list lead a! a c:~ioogeu.. the YARC H!\U. it as probably ~D'Cis1oge.nicu) humans, but having
(wu.dJy) '00 httxnan cvidc:a~. However. the litcr81Ul'e reports mstanct:5 of l~d-iodl1eedccoplllSm..... both benign ;IUd malignant. of the kidney Aud
olba organs in labo1l1tOry rodents. Ex.oessi.w: exposure to lead hIlS resulted in neurologic disorders in infaDts. E~perimental :Jwdit:5 $how lead h.u
reproductive and teratogeo.iceffea.s in laboratory mimah. Human male and female reptOductive effccL.. are also documented.

. Sumtnary or RJ.sks,: Lead. iI: a potent. systemic poison that arfCCl a variety of orgau systems. iDchid.i:J1~ the aavoU-'l 8)'JOtem. kid&1c:ys, teproductivc
sysrem. blood formation. and gastroin~a1(GI) system. The most. important way lead eaten the bl;,dy is through rohalalion., but it can also be
ingested when le2d dust CIt unwashed hand... COl1taminllte food. drink. or cigarettes. Mud1 of ingested lew! rasses through feces withoul. absorption
into the body- Adulcs may absorb ooly S to 15% of ingested lead; children may .wsotb a much tauter fractlon. Once in the body. lead. enters the
bloodstre8lll and c;jrcu1:nes to various ntgans. Lead ooncc::otrates and rcmain~ il\ boDe for many yeats. 11lc _mollntof lead 1hc bod'i ~tores
incrcaxs 8$ exposure continues. with possibJ,y cttmulalive effects. Depeuding on the dose entering lhe btX1y, lead can be deadly within scvC(a1
days or affect health after maay~ Vet)' high doses can cause brain damage (~nceplutlopatlly).
Madlcal CondlUons Aggray.t~by~; Lead may aggr~va.tcnervous system. disordCf5 (e-a., epilepsy. ~\lt09a!hies).~aey diseases,
tu.gh blood pCCSSIl{e (hypert2Dsiou). infertility. and ~¢znJa. LCBd-induced anemia .ad its effect on blood pressswe can aggravate cardiovascular
dJSeue.

Conlinlu: on IU!:X1 paRt:
~"1'i900c:Jdam""1Il""~
Aa,~ - <IC~"'- wUIIalll tbI p1tllWltt'l pamlBlaa b pnJbjbila1.

)../{,
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NO. 713 Lead (Inorganic) 8190

'tSectiijn~'~~'Saar:Precautr6iliiDq?eomlri=ents~'::::::"::': ;.. :~.:~~~:::;:.:.:: .:y-:: ""': ... ::;;',~~:~,; .... ::... ·~·;:;i~;·~~·~·:;:"~~-::i·;;J;·;;:2':~~;:/~·;~~~:;'~~~'._:::.:::-:y::::.:
Stor~e ~~~~i;e~;;~ S~~ iD light1~ clo~~ '~~~i~cr$ i~ a·co~ ~. ~~~l~~~ntil~~ .:c~~:;,~~ r~m :siii~~~~i;'~~ia~'~;" 'MY':, •

~ ~ 8J} heat and. ~tion SOUZCC$. ~
En2lDlW"ing Controls: Educate worker about lead"s huattb:. Follow ancl iufmm cmploy~of the lead stand.ard ('29 CFR. 1910.1~. Avoid in­
halation orI~ dust 011<1 fumes aud ingestion of lead. Uu oZ1ly with appropriate personalprol.ective gear and. adequate vemilaUOIJ. I~"lilulc a
respiratory pt'OteCrlon program lha1. iDClucles tegul. tra.ir..ing. maintenance; ~tion.aDd. cvalll:llion. Avoid creating dusty C.QOOitinn!l. Sc~ar.e
3nd launder c;ODtan1lltaled clolhing. Take precautions to pt'Ct.ecllaundry persor:me1. PracUce good personal hy$iene and houscb:cping procOdures.
Fur a vatiety of ['l;3$OUS. the-lead. ('.()f.lCCDb'ntion i1l woltroom air may Dot coro::lat.e with the tilnndlead levels In inc1ividuals..
Oth~r Precautions; Provide pr.:plACe1l1eAt and pcriod.ic medical examinBtion& which cmphei%c blood. DeIVOU5I ')'~tem, gastrointestinal tnetr and
kidneys, including a complete blWd COWlt and uriDalyms. Receive a complc:tt: history including~ous surgeries BOd hospltaliutioo. allergies,
SJM~ history, alcohol COI2SlImptiOD. proprietary drug inlJllce., and occupational and nonoceu~ona11eadexposure. Maintain ra:on:l3 for
medical"s\lrvcil1anet; airborne exposUIC monitoring. employee complaints, aud physician's wnttcn opinions for a1.1e:ut40y~ or duration of
employmetlt plus 20years. Measuremcnl of blood 1e2d level (PbB) and zinc protopotpb~ (ZPp) U'e \1$efu.1 indicaloIS of your body's lCJ.d
absutptiol1levcI. Mmutaln worker PbBs aLQr below 40 }JgIlOO g of Whole blood. To minimize adverse repl'Oducdvc health effects to p:tt=nllll and
developing fetus, maintain the PbBs of wolken- intedding to have ehild-ren below 30 1J8f1OO g. ElcvlllCd PbBa; increase your risk ofducuCo and
Ute longer yuu have elevated PbBs" thc greater yOUf chance of subsbntial permancut damage.

TJ'atdportatioD Ditta (49 CFR 17:Ll01)
lMO Shipping Name: Lud compounds. soluble" n.O-s_
IMO HazardC~ 6.1
ID No.: UN2291 ...' .
IMO Labt:l: SL Andn:w:\ Cross (X. Sww ,.way Crom foodstuffs)
lMDG I'ackaglag Group~ III
MSDS COU«tio" Rd'cn:aCH: 26" lI,11. 8-4.~. 11,89.90.100.101, 10l, 109, 1M. l:Z6. 132, 113.1,4,' 136, na, 139, l42" J~
J1Y'epared br= MJ Allison. BS; Ind",st..bl Hnlme Rc:TIew: DJ Wi15ou, em; Medic•• Review: MJ UpfaI. MD. MPH; Edlt2d bt: JR Stuart. MS

Cop)fi&1U Q llr9Q 1IJ o.ai_l"IoWid>lAl Caotxne.-. /Irrt~'-' 11K.. n;p(04IlCl19QwtlJDallbapub'~pmnlufaab~Jv4poaob 1ZK pfuIllUIJcrr~bActa.... doc'-~.J"'IP<'KW
....a~rQ., pun:.t>uUo.upca:rilliliry. -'1l!wlu.sb rc_lII. ew<t flUkeD tat" iD \too; l"'..l'....liMl ot.1>GIl iD!~lioo. ()q\IUIIl PlrlllUbiaJ; COt\- eJ<1a>d..... -.t\'WCIe., .....eo DO 'q>rrw...~ and......,.."
llon:1p<JdlitN1ry .. U> die .GCtInC>T or '.'''Wicy or.-c.h In!anuali9l rN app1lDoIlaa \0 Ill_ pucct..,let". lmcll<k<l~.w (ft' C","""Il~or it> oK.
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MA!BRIAL SAFETY DATA SHEETS COLLECfION r ...._1&0
Gemum Publishing Corpornuon. Olle Gcnium PIOZ3, Scbencc\ooy, NY 12304·4690 November 1992
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MATERIAL SAFET}~ DATA SHEETS COLI"EGTION
Genium Publishing CorpomtionJ One Genium Plaza, SchenecLBdy, NY 12304-4690 November 1992

OSHA ACGIH RCAA ~ .9 Carcinooen ~( ~
E~ DOT PEls (Subpart Z} TLVs Hazardous :s c;SARA ~. ~ Q.

.~ @ID TWA STELJCeillng TWA· STEUCelllng Waste wgl ;~~ ~~A ~ ~;; ~ 0. ~ ~ £
CAS No. ~ :; No. ppm mg/m3 ppm mgfm3 ppm mglm3 ppm rr.g/m3 No. Code 0 e:.. codas (Pounds) C3 (;) 0 S ~ ~ £ ~ z ~

121-44-8 392 1296 10 41 15 62 10 40 15 60 5000 123 A V Y
'121-45-9 2329 2, 1Q 2 . 10' , 3 Y Y
121-46-0' ~ y

tt~Hi~H~o:~mlHl MWWi Wrr#W1JtUWi H~I~~~H~l:I~!~Wr lil?W~rmf1j1i;'~t~h~mt r:!~~~HHLI1.!H~il!J.fJUIHUnW: ~:~jfHn: JHjUIUmt~~j)ifJ :m!fUr~t;i·:m ·t~: HHR mVj
121-6&-4 3 Y
121-69-7. 347 2253 5 25 ·101 50, 5 25 10 50 1.23 Y A '{ Y
121-73-3'. Y I y

i¥~mf$f~':~~~: ~~~H~i U~_r-~.~: :~{W}.iJj J~~.m:~ ~i1~~Hi! Uln1tnHHWj~mmilj~!~~ :·Ht~ !;~~~~ [~M~It ~:.t fa~:u ~.~l~ UIH HItQQ ~Hmi!U? {iUgUJUUtii ~~Il. ijtii~l£~: t·~~ ~ J~1 ~~ *~. ~~~i
RDX 12'-8~-4 72 1.5. l.S Y . Y I

122-09-8 P046 . H . 5000
122-10-1 301 e V

:11;n1A~.m41$ifUHM ~·~~t~ !fmt~Hf ;~WHm 1?~f~W~t~~Hm1~ :1~U'.t1*1l~"f*¥.~~1~~~I!('Hnn ~~~~UiT!;: it;:~ti~'; Wf~· ~;~~i.~.:· '. "':nJf ~~!jH~lffa-O~Q r'fU~tfi l.m~nl'; It;~t;} ~Hf jY.~ ~~. ~~~~
122-20-3 ". y
122-34';9 V'
122-39-4' 461· to 10 1 Y

:m~H~'f..~1ttO: limn J~t~~:lH ~wU1J :mWf::~ fi'i.:am~ ln~!f:tt.J.~ m~Wla mlUlfij m{i.~jn~il ::i,;~ ·;'!~H f: }I~~H!: lM~i> Jl~11f~ :~ ~~ma~i .fimHifm!.ff'f ~n ~411~ij;~ UJ in fii. ~¥1 ~; H~
122-52-1 2323 . . . ; \ y
122-59-8 1 28' ~

122-60-1 595' 1 5.1 1 B 1 Y , v
~W1N2.·~~$,.6n;kW1~;1.: tUJ~I~Ji;ffHf~ln-lm'Hm ·?~~Hfff.t.M~@lH[fJ ~HH~~~·.:~fmUh::~M~.~;·~:;)~.:: jHN:.~J~~l mm~ :UlM'~~l~nffH'unHumUnl~YJ~~:~m'J~{H III {~; m~~~f:t~:t~.

1'22-92-7 y
122-98-5 . y

123-05-1 , 191 ~ I • V Y
1----:.;:::..-:~...!..--+--..:-;..;:..:+--~-_;_,--i.---+--+_--I_---t_-___+_-_+-_+_---'--1-- I y

123'()7-91
~-:';::'=""':":""':;'-I---~~--I----t----1I-----t---t_---f--'-- --~I-----.--t-----+-----t--t-+--+--+--t--t---t-~:-:-r--t

123-15-9 2367 Y Y

123·19-3 S10 2710 50 233 50 235 1 3 t. ' v y
123-20·6 2838 . Y v

:J:Ht~r~l2$.~~ UfN~i Jf~l~~ m~i f~U~ lHktmt u~~~m ~t~m mr~~~n ~~. fit~Hlf~ !ftlig~~1 iN ff[!fM: ·ll#~t~ ~ ;j:ja~ :it ~~t1Hl ~UiS.UJlmj!~ f i~ ~~~ Uillti·UJ. ai ~.~t ~1 tl1lf.: t8:~ ~~
123-31-9 635 2662 2, 2' ',2 500110000 Y A 3 Y
123-33·1' U148 T 5000 :
, 23-38-6 1275 . 1 3 YAY Yf

Page 31

o
co
......
o
en
......
co
e"

..
~

co



08/05/93 11:32 ti'919 541 1405 US EPA LIBRARY ~002

Material Safety Data Sheets Collection:

GP Genium Publishing Corporation
1145 Catalyn Stteet

Sc:henccbldy9 NY 12303-1836 USA
(Sl&) 3n-8854

Sheet No. 3
Sodium Hydroxide

Issued: lOn7 RcYision: C. 11/91

J.mlDLII LeTel
~omglm' (solulion mists)

'1990 mOOH RIlL
Ceiling: 2 rarlaiJ

1985-8ti Tomil,)' DAta·
Rabbit. oraL LD : jOO mg/kg: J10 1u~ic effect nored
RAbbit, skin: .:sea-mg applied over 24 lit a.uscs ICycre !ffitation
Mouse. intraperitoneal. J..os.: 40 mglkg: toxic: effectS not yet reviewed

Con:iJ"u on MLl page

1991-92 ACom TLV
Cclling: 2 mt!m]
• See mooH. RTP,CS (WB4900000). for' .ddiIi""al inilatioa. J'IUtIIiaa. &ad lOltici1y~Q.

1~m~I~!!i~~~~~i~lli3lM1·~'i·~I§I~i~··~·~~;:~:!·~ii~=~iil:~:t.l~;:~.~~.t~'lt.-~~~"'~-~'~""~"'~~~C-@~;""<~'~$~'''''~'~·~·;'-;'·~A"~~·~~;~i·""'~··~~~~~:~~~~t""'""'~-~:~:-.;~~!;;I: ;; . .,...,. $~,,"" ..w~ ..0 '*t • : . ...:w~....rN-"_1of,.

Flash Point: None reported AlIloIgnltloD Tetnper'DhIre: one RPOewd .:.: .one rc:portcd VEL: None reponed
EJctingulshlDft Media.: AItho~ghnoncom~libleas a IOtid. when in contJet.with moistUCe or water sodhlln hydroXide can ~etatecnoush heat
10 ignite I\UtQUIlding c:ombL.~Iibles.lfpo5$ibleWithounisk, remOY'~ COJ1WnCfS frot4 area. Use extingujEhina agents suitable for sunounding ru-C.
Por small rue. tlz d!y McnU¢al. c.rbon dioxide (CO,), Of regulsr roam. AvoId water 5PI"Y since waIct'~tswith mdium hyd.roxide to gcncr4lC
,.ubstantialhellI., U you mml use water. be sure it is as cold as pg&:tiblc. Forbt~ fue3. use fog orregu1at: foam.
Unusual F"acor Explasion Haz:an:ls: Sodium hydroxide may melt and flow when healed. .
Specl~ F'tre-r-ghUng Procedures:S~ fire may prQducc toxic themw. decomposition pmdllCU. weal' a self-Q)pwned breathing appuatus
(SCBA) Wilh a full f~cccopczuted in~mmdor; poshive-p!essure mode. Also, wear ful;ly pruu:ctive clothing. Strgcturl11 f'l.!efighlctS·
protoenve clnthin; ptovldQ limitedproteCtion-Apply cooling wit~ to fire-d.posed sidc& ofc:on~U1\til fire b. well out. Do not splatttt Ot
splash th1s marcriaL Stay away from ends of tIDb. Be awm-e ofl"UOOfffrom fire c:omrol method$. Do not release to SCWCfll or wa.terwJyS:.

.~i~~S~~qiYi.t£~~~~~-g;~~~?~~~t';~J~~$~~~~~i~:~l:;m¥~~~~·~}~,~'>" .'.1.
StabllitylPolymcrlzation; Sodium hyd(oxide is stable at toom~anm:in closed containc:ul under nonnall:tara~eIU\d hsnd~ conditions.
Hnardous polymc::JWdion cmnot occur. Vialaat polymcriutiof1 can occur when in COlltBCt with Jlcmlcin or acrylonitrile. Since sodium hydro1.ide
rcadily .J.bsoT~ w4J:e! and c.ubon dioxide from air, keep oont.ainc:ls tightly closed. .
Chentic:allnc::ompatibiUtles: Sodiwn ll)'dtoxidc ,cm«atcs la,rge amOlDlI5 ofheat when in cnntacl with waLCr III1d may stc4nt and $plau.er. It reactS
with mineral acids to fonn coaq:panding sall..; reacts with wUk·,cld tases like hydro&en ~u1lide. sulfur dioxide. and carbon dioxide: ;~nilcs
when in conract with eimuU'naldehyd~or TJnc; and ha.. exploded when -expo$Cd 10 a mixture of chloro(onn iII\(l mcthane. Sodium hywuxidc can be.
very corrosive to metals $Uch as Jllmninum. tin. and~ as wcll as to alloys 5uch as steel and may CIlUSO {onnation of namm:able hydrogen &3.5.
An mcrease in rcmperanu'C lintl.p.(~\U'C 0UUt1 in closed containers when sodi\l~ hydroxide is mixed with: acetic anhydride.. ~1i\cia1 acetic acid.
chlorohydrin. chlorosulfonic 3ciCl. eth)'le&le cyanohydrin, 61you1. oleum. ~6% hydrochloric acid. 48.7% hydrofluoric acid. 70% nitric acid. or
96'fu sulfunc acid.
Conditioh& to Avoid: Avoid generation of sodium hydroxide dusl.5. ~ld conrad. with WILlet. met:ds. and the chemicals H!':tcd above.
Hamrdous Pnxluds of D«Otl1p05itiGn: Thennal u~(l:ltivcdecomposition of $Odium hydtoxidc e.'\t\ produce luxic ltodiwn oxide (N~O) and
sodium peroxidl!< (Na,0t) !Urncs_

~tion:6;;Heilth':)I::i"zar(r nata~:~~~;~~~i:~?~.;>::::~:·::·:·:~<~,:::~:> ...... ,.,~~~:,:... ':::::'.::-'., .:~:;:' ~'.:. ':' .... '.. :, ::~:'~:':-::':::-:':: .. -.:. ;-"..: ."<.:;:~)':.. ".:' ,
C:m:'nogenicity: In 1990 reports. the lAKe. NTP, aM OSHA do not list sodium hydroxide llS a eatc;inosen (sec Chronic £ffeclS).
Summary of Risk.<;: SodiWll hydroxide Is toxic by inhalation of dusts or mistS. ingestion. or direct skin nr eye cona.oL Damage ~ inuncdilil.c ;uld
withuut promplmedical anention can become permancnL This stroP&- corrosive alkali di$~lves :I1\Y living tissue itcon~.
Medical Conditions Aggrav~tedby Long-TUlIl Exposure: None reported.
Tal"gct O"'cans: EyC5. digestive tt2ct. respiratory $)'!item. md skin.
Primary Entry Routes: Ingestion. inhalatiun. tIld $kin and eye contacL

e.,.,.-Ch< a IWI G.GIam ~00L:A&e-.-o-.
f'on"/ co-....",I-l ...., .. ""vNd"cf'- ..i&Io...., "'" 1"'",,,,",,,. t"'""........ pn>Iul.io..t.
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No.3 Sodium Hydroxide 11191
;:'tl·()I·l':·£';'~"·Hea··I·tti·-"'Haza'··'·'rd·"'D·aWt~":·~·'iUi":iUd ",;;.~~~?1-~-';'~·~~".ii·.i:';.:;.:i~:~'~'>·,t~'"':'::'i!.:~~~~~~.='~~'t:~·i-- ~~~~~~ii:~~
"" • ..~~.~~. • '::" t. 0 • "o, ..n. . .,f:-~: ~".. ...... ..,·,011, ~""(..A u· "-'lI~Jt.~,:::-: ·......oM' .~l:-.· "-:1·:1I:"~.,::~:':¢~,.""'hYN;~ .,....."'44U~~ .....,,~ ~ ••<If;...,

I.';U~ EtI'~ Ingestion causcc invncdiar.e buming ofmouth. csopRagus. md stonw:h: painfuilWaUowinS; ~eGi"eullvation: edematom
(ex~ fluid in SUtrounding tissue) lips. chiP. rongue. and plwyflX COTeted. with exudara (Odi4~ from swollen tWuc): elQPba8eal edema
(sw~l1ing from fluid buildup in csoph.tps walk d1.at can prcvmf all swllllowing within houn): possibly edematous. ac1auQOUS. and necrotic
(loc.1i2~ tiuue duth) mucous membranes.;'Y~ (so&nctimce coffee pv&Jnds like material due to Cligcsti~chQ1lorrhaJ.e)i and rapid. Cain&
pulse; .,ld cold. dNnmy dcin. Death results COIIUII01lly from shock. asphyxia (o~et1lossdue kJ iRtaruptcd~),or~oniaby tbe
secnnd or I1U.N day after ingCllnon. Dualinbal~opcan cause mm;y small burns. temponil)' hair loss (in JlISIl~SC5 ,idee sodiwu h)'dto~idc
btuJcs down la::ratin). and poaibJy pdbnonary cdauA (tluid in lw\&S). S1dn COtUCtCIIlI5a slippery. soapy feeling that 1£ !lOt usu.ny painful for 3
min after contact-6VeIl though skin d.amatc bqim inanediataly.lt causCi bums. brwIin (hair and nails) datzUCaon. sod inui.ca1lu1ar ockm..
(~ess fluid in P:in ceDs), with damage JII'OcressiDg to severe blUlLC, tissue oomui01l, deep u1c.eraliom. add pennan.eotscarring ifnot imancdi1lc1y
wIShed off.11u:: eomea bcp to coovde on QOIltIICLDis~md sloughing ofcoqjuDctiy.s and ClOnal cpithe1imn maypro~ to
II:fnpomtY or permanent~ opacification (cloucline=.~ impcntioQ$ to liaJU) orayulb1.ophanm (adhesion oflid fa C)'cbaIl).
Chroole meets: t>cmu.r.itil may result from tepeaIed tIXpOCUI'e to dilute IOl\1ti~ cas~ ofaquamotK cell eueinmna (maJilunt nunms of
epithelial origin) oC 1heesophagus are reponed 12 to 42 years after 80dium hydroxide u.ption. althoush it is UPOleu whClhet me cam:cr results
frOIU scar formalion caused by ti.uuc: de3b11Ction or di:rccd.y from the chanical". pomb!e cuciDotenicity.
FIRST AID: Emaz:enc:ypersomtel should poteetq~~l. .
Eyes: Genlly lift the cyeIick and flU3h inunediarc1y and continuo'I,,1y with QoodinS lIII10unts orcold water un.Iil tt~ocJ to an <::mer&et'CY
medical facility. Do IfDl allow viotim [0 keep C)lIU lightly shuL Warning! .Although spJashod. ditec:t1y In only on~ eye. sodium hydroxide may affa:l
'dle other C1e's sight ifprompt rucdi=1.uenJiOR is notrce::civocl- Cmuiult a p1o'iicid immaIiate1y.
Skin: Qu1ckJyn:movc~ clothing. Rinac widt~ amounts oC w-..r for at]em 15 min. Bt! awar~ that dds substance can become
very hot when in conI:4Ct with water. For reddened or bIistA:red~ COI1$UIt .. physician. WlISh aft'ccted arca wilh soap IUld WItef-
Thhabtloa: Remove eJtpo5Cd penon to ftlleSh air and RppQl"t breathing as needed.
Ingestion: Never ewe IZl)'th1nJ by rnauth to 1U11111QOa.Scious 01'" COI1.VU1slng pcuUIl. If inpted, have tht4 CO/t.fCioru and (lIen petsQTl drink 1 to 2
glU5C& of W1UU. (oUo,.,ed~ \finegar at fnlit juice ton~ the poiJon.Do not iNIuct: vomllinrf
After first alel. get appropiiale fD-pJaat, panuaed1e. or commlUl.1ty medJcalsupport.
Note to PhlSlcl1IIIIO: PcdA>nn c:ndoscopy m·an 1\l'PCc:tA:dcues ofsodi\lrn hydroxide ingation. Pcrfonn blood mulysis 11:) delCl'lninc it dehydration.
*t;idosis, or pliler electrol im~ha\te occam:d.

: ~n . " "iiiI~~t~~lJ. .... , il~" . '...- . -""-"'. ~ . --.....~
·A. ., ~~~~~.. .•.•.~. ........ ...... ~~

SpU1ILeak: Notify ufety pc:rsonnel. t""lll1C hazml vca. deny t:nT:rf. mcS Sla}' upwindof~.ClCllD11p~lmouW l,'!'Otoet lI£a.inst vapor
inhalation and skinor eye Q)ntact. U£e water JFlLY to~ vapoElwbut do I10t s;ptrJ clirmly 01t spUk. Por small ch~ SP.Jlls., Il¥oid cx.ocs& dust
generation by careWUy~- orv~ (WldL appropriate fihct) Wro .. suic.bIc COl1talnar (above 60 ·C sodium ~cmdeQOlrOdcs stcc1)
for lala dis~d.Pot large Spills. cover wi!h plastic sheet Of" other impc:nncable 1aycr and contain rut lata'dUposal. FoDow epplicab1c OSRA
regulatimu: (29 CfR 1910.1 ).
Envirollmental TraDsport: Sadium hydroxide is DO~ JIlObile in solid form. althOl1gh it abco1bs moisture very EUily. Once ~uid. Mdium
Wdroxidc leaches rapidly into soil. possibly contaminllliDgW~SOUl'C'.e5. ,
Eavirownental Degradatiou: EcotoJticity values: TLm. mosquito fim. 125 ppm/96 hr (ftesh waICf); TI..m. hll1egill. 99 mt/48 hi' (up water).
Disposal: Contact your s:upplier or a licemcd COJ2traetm fQl" de.tai1c;dre:coaunmdalions. Follow applicable Fedcn1. state. .nd loea1 rejJulations.
EPA Dulpa!JaIlS
Li$ted as a ReM Haza:rdous Waste (40 CPR 26l.22): Ch~isticof c:;OttOsivity
Listed lIS a CERCLA Hazari:lous Sub5t\nCC* (40 CFR 302-4). RCJJQttable
~ (aQ): 1000 Ib (454q) r F Clem Wm:t Act. Sec.)11 (b)(4)] OSHA D~I~DaUons

SARA Extremely HucQQus SuDitat1ee (40 CfR 3~S):Not liuod Listed as an. Air Contazninmt (29 eFR 1910.1000. Table Z-l..A)
SARA Toxic Clesnical (40 em 372.65): Not lisrcd

$.(;lIv,''''''''' .;.; ''''.' ~~::•••',.,....'"'f!t}..;:,..... . - -~ . -~nt'dl. .....WI... ~~ .". •...-=-
2.~~Dl '. ~~~t >£.~~$!'&~' :....~;. ~._~'. . ~~_:.. :.. tt,,~~~~<; .
Goggles: Wear promctive eyeglasses or d1emical safely goggles. pet OSHA eye- and face-protection re~13ri(tns ( 9 CFR 1910.133). Since
aJllt.2cS lCN use in ind\lstry is COl\ClOVctei2l. establishyour own policy.
Respirator: Seckpro~i~advice prior to IeSpirlUor "lc:aiOn and use.. Pollow OSHA~torregulalioi\s (29 CFR. 1910.134) and, if
nCCdi:>aiy, wear a NIOSH-4pptOved n:5Pirat.or. S~1ect therc.~rbascci on its suitabilitY to ptovide adequate worker protection for the given
WOJking coi\ditiOi\S. level of airborne contamination.,. IIdd presence of wff'lcient ox.ygen. Far emet8eJ1CY or nonroutinc oPerations (cleaning spiUs,
reac:tor veueIs. or storage tmki), wear an SCBA WQTtting! Air-purif1ilf& respii'ators dtJ IfDl ptotea worb:r.r in QXJ8M.(kjici4nl QlnWspJ.~res.
Other: Wear impc:rviws stoves, boots, apwns. an~t-:tlctsto prevent any dcin contacL
VelltOatlou: Provide &eneral and local cma\lJ( ven -O!l system.l to malnWn airborne con<:entratiotlS below the OSHA PEL (So:. 2). Local
c~tvc:ntibtiort is prcCerm! since it pceven!s contamiJum[ dispersion into Ibc work~ by conttollins it at its soutee,;(l~

.Safety Stations; Make available Dt tbewor'k area cmc.:qCllCY eycWuh statiom, ,afety/qWck~showan. 81\d washing fdiu£.$.
Contaminated EqUipment: Scps:rale contaminated wOrlc. clothe5 from IlRet dothe$;Lw:ndcr contaminated work clodlinl before wc:ari1lg.

.Removo thiE material from }"mIT AAoes and clean petsonal pror.eetive cquipnenr.
Comments: Never CBl.. drink. or smoke in worlc alOIS. PraCtice good penonaJ hygien~ after using this material, cspeciaUy before catinS. dtinkinS-
smoking, 'US'iI\3 the toilet, at I11'Plyj.ng (;OsmetiC5.. .

·~ecfi:~·~i~~.s·'·~-·~r~utlQn~aniF,Bjf" fuentS~::::~~:;~~I~:~~L~~i~:::-~~~~~~~~~~~ ..*WoF~~~~~~~·:
"")AY Q_.-.- ~.-..c.~--.. ~ ..,.-.. ~ ·"",XX') .,hAN ~'i'..""'" '-'.u:'},,:!J:..,J, • •.,!:"f(~~~ ."'::" ,.('" ,·.~~·, ·cz~~ ~~·::-~¥~J,;,,;y· ..~"' """'.

torage Requ ements: Avoid physical dam~10 cont8:l1Jers. StQre in dzy, well-ventilaIed arc~ away from w&let, lcidl, met s. nammable
liquidS. mdorganio halu!;ens. Keep containers'l.iMt1y closed since sodium hydroxide can decompose to sodwm caaoonate and carbon diox.ide
upon exposure tQ ..iT. Since conornon occurs euiIYaOOve 140 -F (60 ·C). do nOl store or" ErD\SpOIt $odium. hydro~ide in Iluminwn or S[eel
contaillets at rcmpetawrcs nCllI thb Idel. Store COlttWtCZ in roomstq~with trapped Door dcains, curb.!. or !UlterS.
Engineering Control$: To reduce palC\tial hcallh hazuds, U$e sufficu:rtl cSilution or local exhaust vanilatiOtllo cosurol hazardous contaminants
unO to m=-infJlin oon~tntiOltS at tl1c lowest Jrac;tica11evcl.
Other rreca~licJll$;COJ1SidcrPJeplaccmcnI and periodic medical examinations ofc~sedworkeB that cmphw;ize eyes. skin. and rcspiratDt)'
traet_ Considt::r a respiratol)' protection program !hal inch~Oe$ f"cgular training. m~i.nlcruutce.lnspec:tion..and C'ialuation. Inform employees of llu:
possible hazards in using sodium hydroxide_

Transportation nata (49 CFR 172.10., .102.)
DOT Shipping NaD1~:Sodium hydroxide; dry. soUd. flake. bead or gnmulll1' IMO Sblpplng Name: Sodium hydroxide. solid
DOT Haza.-d Class: Cotrcnivc material IMO Huard CI..ss: 8
ID No.: UN1823 ID No.: UN1823
DOT Label: Corro&iv~ IMO Label: Corrosive
DOT PBc:!C*CIag Ext:eptlQM: 113~ lMDG r-':Mllpg Group: U
DOT PIII~ka UB R qlreml:'nlS' 173.24S~
M. " ........,..: 26:3:,:,:-1,R-.~.~t""'nal-'.1~3.~2~4.-:-1~26:'-.~2~~;r--;-:;;13~12..~1;-;;3O::3.-:1:-=3-::r-:l~S9,....~:r.":"I"=-.~~l:-::U;;-:.l"r.<"9.-=1~-=I~;.t.r-T.~or=~--------I

Prepared b1: M 0annYn. SA; Indu III H,~e Rntd': W wwau.. UJ1: Prtedlcallt,YI«wI WS~MDj EdIted 1»1:~ 0

~Cll"lbr~PozlolW&iq~,..,,-w_....,..aoIudloG..us..-"~-..~"~J"""""'''''"'''-'':wrorlaC''''''''''''''iafarlllll~.~
.... -oiJ7IJaJMU'dl&.-'.~ity.AJ~~--- hM t-aW:.<a Iatba~J • .ocbJa(__•a.a-~Corp<-I....~_,,---'a.M>e..- up 'line' aad__
1M' rc"l'..... lbilily u IOlb<o &CCUn"Y _ .......bl1it)' aC ...cIa Iat........licln r......ppl/c&tIau ... dx: pUKIlUOI'.~ JI'IIPOW .... r-.........,......... ..,iU-.

~I

~:
~-- .



MATERIAL SAFETY DATA SHEETS COl.l.ECTION .tdgC 204
Genium Putiishing CorpomtioTl, One Ocnium P~azn. SchcnccLDdY. NY 12304.01690 November 1992

IChemicalNan~ Cir Synonym CAS No. l Ir-.C;...o.h...;,8m~icaJ;......;..N_am....B_o_rS"""yn_on;.",..y_m .J-__CA~s.;,.:N~o.1

TITANIUM ~IDEm02) . 13463·57·7
~lffNiIU.":~f:1/.c:~Il~~ta.l~#R~¥$~f~:m~~~l~J.:~f!tllfR~~~~t~flnr.~:~nf#tifr.~1t=ilr~¥t~btf~
T1TAN1UM SJLFATE 13825·74·6'
TITANIUM SULFATE (t=Zl 13825·74·5
TITANIUM SULfATE (H2S04.XTtl . \813044-4

~. :;: '. .' ~ft::J MQffil~mo:sH~~:~tm:t:.iiilf~:r~l?~!J1~f~~lt~~Hiti1;,~n(~f:~lWU~~U l~it~~~i~'5OrA~

TITANIUM TETRAPROPOXIOE 3087-37·4
TITANIUM lETAAPROPYLATE 3087~7·4

TITANlUMlRlCHLORIDE 7705·07·9
mr~.I~MlfU$.W~Mm~nM~MI~~~l~~i~llt~;ltj1~~;~~il~~llHBt~n]nWn~~.~t·t~fJ.~ln3B:25t~ft6.
TlTANIUM(lV) CHLORIDE ·1S!iO·45-0
TITANIUM( ~l OXIDE 1546U7·7
TITANmM(1V) SULFATE 13e2S·7~·6
··~f~~ii'i·'~~tlI· ·~I~.~~t¥· ~v··:l:'·······~;,c ..··w~?!::~~ ..... f..·~t$:l~:'>~: ..J3;:lE~~:·~!"~f';;. ··x~):··Y '·H'· "'"~:' ·"'··"«'!:*J.:1.'t"'~~)A~
:~t;~;Jml!'lI1~61ll.~,Mil.Q~~~:~t~~.*~lE~l:~t:~~-*~;~i:ti~n~f~l~~*j~~i~!~~~~l:i~:~l:~f:~i:~~?:,.:r~i~ ~~~~~~}..t~1:~/>~:

TITOr~IUMOI1)CHLORIDE 7705·07·9
TIM 75·50·~

TMMJ S5~3a~

~mMa~A~J.m;td{@~~~l~mf.~Un#t~#.!i~I~U1lJ;M!~~~t_i~tJ.~m·n"f.JU~$~i~i~tU-¥!-~~~f~1 m*Rfflt1lif~
TMG 1~45·79{)

TML 75·74-1
TMPEA 54·04~

(TMSrj~!nH:~~MtBfW~M{~~j~in~MmH~;M~~ij~tJ~f.ni;~f:l~mt'titijl~t~n:~Ui~m~:m f:tf.~:M~!~~,~:
TMS CHLOOIDE 7fJ..77·4
TMTO 137·26·8
TNM 509·14-8*' ;~mNM#tt.tlJ:H~WJn~:NnWm~H~~~1.~~:f~~~i~~~n~~.i*-~1=Um~M~m~;; :~1t;m~#"M~H~ ~fJI~~f::~·:~"~~n.i
TNTAZB 293C~·57·B

TOORAMYCIN SULFATE 49842·07-1
TOCP . . 78-30-8
;~[¢roROf.f~fr:.HUJ1$HHU!i;~:~mnM~Wl%"ii~l1.~Hnl_~~!ii!~ltt~~l~~nmlt!f~~~~t:fEi m~ft1f_
TOKAMJNA 51·43-4
TQKOPHAAM 59·02·9
TOlUEEN-01IS0CYANAAT 584·84·9
~rrattJaJ,OJsO,Q~W;r.~ttfit~M~~UUt~nl!1i~!%~~-t~!t;¥~#~l~lUHlm~Ut~1lnnw =. ' :' ,:

TOLUEN~ 108-88-3
TOlUENE26·0IlSOCYANATE 91·08-7
TOLUaiE DIISOCYANATE 584-a4·9
f.ffi(;l(Jef.linllSG(lYA¥JArS1fAlXSe.;'lSQ~£Rml!1:~nlf~~t?Ifm.rgW~~~jUlj*m~~~A~·~{~i:fmanf~m

TOLUENE HEXAHYORIDE 1OS·e7·2
TOLUENE SULfONIC ACID 104·15-4
TOLUENESULFONIC ACID I 25231·46·3
~tQ(UEH5:~[I1Q~rerAtt91tMQJlemfMl4$,,"~~aE'aSUl!roAm'~0rmmriJl1f~lilll~i1~s'~lf~~~1

('.

............
~
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MATERIALSAf'ETY DATA SHEETS COLLECTION
Genim PubHshing Corporation, One Genium Plazs, Schcnect3dy, NY 12304-4690

CAS No.
117·39·5

OSHA ACa1H RCRA ~
DOT PEls (Su'opart Z} TlVs Hazardous :s 0' SARA
10 t---TW-A-....,..-S~T-E-U-C-el-lIn-g-+--TW-~'!"""· --r-S-r-E-U-C-al-Iln-g...... Wasle 0 -g ~3111

r--....,...---i~-"'"T"---t---..,---t----.----+--.,--I ffi is 312
No. ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm ma/m3 No. Code 0 ~ codes

SARA
TPO

(Pounds)

Page 30
November 1992

o
00
"­o
C11
"­
<lO
~

......
C11...

117·52-2 3027 ,: y y
~lUl~~17,1·t~~.~ rW,;:~'j' i?'~",Um,um'm~ t~nf~N- H~ann ~nn#~fni~JI~Nf.t '!fMUm ~m~J).~, ~~$,1Uf~H'UfunHilm f:}~~~r~;~mnjl~~< :m:l'tll ~I~H~~ ~f(1 ~~i.~ ~t-ti

117·80·6 2781 I· 1 Y . Y
117·81·7 414 5 10 5 10 U028 r 100 12 Y A' 28 A YY Y
117-84-0 . . . U107 T 5000 2 Y' y V

/n.mtf.a;s~f~: U~l~~ ImJW~1 rBiU1:H }PliO)~ :JUMHll ~H$.H9~~ IHf.m~M :mt.f.p~~! K;i-:AH ;1mlg~l14 fUt~nj t.-lUlfUUWn 1~f.UmUi~~mi1fltu!~ ;.J '~tiHl1~t Wim
118-74-1 2729 .' . U127 ET 10 12 V R Y 28 A Y Y Y
118-83-2 2307 Y
118·92·3

119·36·81 722

119·90-4 U091 T '00 '2 Y A A Y Y
119-93-7 819 . t • U095 T 10 Y A 28 A Y Y Y

tHf.ljl:9·~~4;.8· ·f.W~Ri121<5~ 'dZmm ~.m~1t;;;·iJli!tMmiglnf}1V~IWJ1U HUHtHJ.:.' ", ii,· W~~ff~f tfnl£laMf1H~J.i~:~jUlflii~~1f lmjmi~m!f·~i n~ n!k~H P~~ift~lf:~ iiii
120-12-7 . (' . 5000 1 Y 3 If

120·36-5. .
~~n:}20~58~:t~> .:1j \· :.;~~?.t~~ l~.;t.p.:nm·:::':i:?:t:J~~;~H~H}f~':S·t~:HjfHWi*:f!:fifl::t:'it h::··: : ::.:. f+~·Ht:~·W:tnr~1~1·~i;~~ wn~~O l~tmJ!rr~~Ut1~';~:J~t:» .. ~ l< t"£i i~(3~t~~~t!:~1 !u*t~ ~'1Y.. :ih ".' .. <. , :; ( , ,_, " ••.. , "(.<,... , .. =< , ~(; ~~~.~,.., ••L ..·.~ H' ~~~<:<~f·.· , '.' .u~,;);.<,! ./1 ~.~ .:8 :.H-.:n~ :i.·t11~... ~,·~:l;: 1<;~iB~:Ii'l~i il'-. 111~; 'Eh i!H: iat , ~H·i:~~l ~§~11J1 lk ·iI;i1t:

1~~~7 I Y
120·71·8 112 V 2B A Y Y y
120·80-~ 5 23 5 20 1 V A:3 Y Y

;1 ;:HJ?Pi.82-'1 i ·:36~. ;:~.:23Zri!~;,; Hi )'}~:" i':,~ :i;:~~C·~:!it~]~.4~J:r~:nuj: WltHt :.::;' :tP5:IUH~.P~9.:~i;tfW :~r;'~:'~ :.. ~ro:o ~~2mj.fl dH~ma{i~Wt~ ff(!fm{iiL.~lJ~iU~f~ ~'Y.t!m Ut
120·83·2" UOBt T 100 12 Y Y' y
120·92·3 570 2245 Y Y
120-94-5 Y

JtH~2:Hv~a ~ H8't~i m~rQ.~q "~:m!it I1;WH~~ UHttill~l!J1H~~N :H1MfW m~nfi-~ .{fJ~Nf~ ;.nltlm~ :tJUi$j f:JW, ta.t~\~ ;1~m1Jl., it1~UIJU~ul' M~lr~~ sit mfilW~~i ~Ui 1lYi~m: ~~:
121-17-5 . 2307 I Y
121-21 ·1 . 9184 1I Y
12' -29·9 9184: 1 y

ft.i;t1~U43i7;:~ ': ':: i )~4.t& :':::.;.:.:J:'.;•.i··!;i.h:':; ;', '~fj;t ~.i;'. HW~i:~~; L;·:.;(~ig~d~ti.;; ~:i ::, ~.:i.: <; 'jhUt~~J :~N#'d: ~~U~~'i; t::~:;~~f~flffitf a~~iii$H~t~$jfnu~iyM.liaUm{·fiji~rijk~ !'4'l1 jff
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Material SafeW Data Sheet
Genium Publishing Corporation

1145 CatalII! Street
Schenectady, NY 12303-1836 USA

(518) 377-8855

No. 45

ZlNCOXIDE
(Revision A)
Issued: December 1978
Revised: February 1986

WJ!;RJAJ NAME: ZINC oXIDe

Rat. Inhalation,
LClD: 400 rogIm1

nuSf:

.......... ••••• "" •• • '" • " ••••••• ...;~ o».;«~_ ""... .,., : •••":"":-- " ••0.· ""Yo):.):'

ZINC OXIDE.. ZoO >99 Sec Note forlLV aM PEL
Purity Icvcl may vuy with grade. Typical impurities include lad &WdIor information
c:ad.mium (l\OI'D1ally <0.19(,). CoDS\t1t supplier's spceifJCalioo for impurity
IcveIs.
NOTB: Cum:nt (1985.86) AOOUI TLV mel OSHA PEL:.

1LY .EEL
10 mgll1l3 None Established
(fotal Dust)

RJME: 5 mg;rn:3 S mgtm3

NIOSH wrnmmends (1975 criteria cIocumc:ut) a 10-hr TWA of 5 mgjm3 with.
• IS rowm'3 ceiling tiDiit for d.U$t aud fumes. . .

MclIiDg Point _. ca 1587if (197SC) (SubJimrs)
Specific Gravity _ 5.68
Solub~ in .Wa1J':X. @ 29-C _ 0.00016 pIYlOOcc
Vapor.PIcssuR: at 2qOC _ Not Applicable
Molceu,lar Weight •.• 81.37

~ccmJd odor. White or yc1loWi$b white powder•. No odor.

ft.'SEGfdON~;i::EIRE~Nn;.E*~~SI(?)N~~~~~i~;~~~~~~~~~~;~:·:.;~~~;@i~~:rS:~~ ::EO:WEl~~*-UPFER
Flash Point and Method I Antoignition Temp. I Flammability Limits In Air

Not App1i~h1e I Not Applicable I Not AppIicable'

BXTJNGtnMNG MEDIA: Zinc oxide Is DOIleoJDbasliblc::. Use cxtipguishiDg agents thaL axe suitable for dousing the
SUII'011'Uding fire. If practical. wet dOWll powdt:! with war.ee spray to mdu~ d~ti11g and fume fonnatil)t1.

FJrC fightcts should wear self-contained bn:athiog apparattlS and fu.Jly protccti,,~ gC8l fOt' protection Hgainst dust MId/or fumes
that may be gene-.ra1M in a fire siblation.

Zinc oxi& is stable under normal conditions of haodliog and use_ Itd~ Dot polymerize. It is practically insolgbl~ in water

but is soluble in acids aod alkalies BUd absolbs eamon dioxide from &)tout air.
When heated 10 elevated teotpcnturcs. zinc oxid~ tubUmcs to produce toxic fllmes. (Also note thlll ziIK:; metal bwu.< at

c:1evated temperaImcs in air to ptOduce zinc o1lde fume).
ZiDc oJtide and magnesium react explo.onvely when heated. Mixll1res of chlonnatQd rubber Rod zinc oxide C2l1 explode
violently when heabl to 419·F (liS-C).
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Zinc oxi<lc dust. is considered U) be of low toxicity IInCl is clusiflCd by the ACOrn as aIN~ p~culate. Ho~,

inhalation of zinc oxidl; fume causes a col1ditioo kDown as "r.idc fume fever'" (ZFf). ZPP is characterized by fiulitc cymptoDUi
with ..~c u...~" coughiag. wcaknas, fatigue. II1LISCUJIt' PaiD. aDd~ (allowed by feva and chills. Ooset of
symptoms OCCUIS about 4 ro 12 hoU1'£ atw exposure. A tala-DeC to z4dc oxide fulDl;: way be 3Ctluired but is lost within a day
or two after exposure ceases. Zinc azide fume hu alia bcca. reported to cause gasaointe8dna1 disturbmces. Allhough zinc
oxide: is Dot known 10 be a skin hrltanr, under poor peI1DDal hygienic coodiliom cootac1 with zinc oxide has beall'CpOrted
to cause dermatitis (""oxide pox·').
Zinc oxide has DOt bcal ideotifJC4 as " bown or suspc:cccd clIcinogea by lbc IARC, NfP. or OSHA.
Pm$'[ 'AID: EYE CQNTAc:r. Flush well with nauumg war« In remove pmieles. Get mcdic:d aIft:tIt101\ if irriUtion
persists.- SKIN CONTACT: Wah contaminated~ tIDoughly widJ JD11d snap and water. Sect medical mention if
lniration pcr.rists.. INHAU\DON: Kcnon; viGtim!lom e.xposun:. Provide bed xect mel aspirin. Coulact ph)'5ici1lD­
(Rc:covmy is gmcraUy complete In 24 10 48 hours.) INGESTION: Give victim. a large q11aJ)tity of wuer to chink. CO\\t4Ct
physicim or poison wotrol cea1cr for insfrdaiods.

*GET MEDICAL ATfENTION = In plmt,~ comn1Ul2ity.

COllect spilled mw:rial in a way that will minjmj7+ C#CUive generation of dP$t. such u vacuuming (With absolute fIlta') CIt'

wd.lwcepiDg. If dw:ting occa~ c1emu:p pcrsonoel sbould wear appropria~ teSPiratmy protective ~l1jP'O'C't.

DISPOSAl..: Reclaim JIWc:rial when possible.. Uosalv.gcable waste may be buried in III ~pNyedsauiwy laadfill. Follow
federal. $~, and. local tegulations.

Zinc oxide D not. listoi M Q. hammous waste in 40 CFR 261.33. It has not bQcn '-Ssigned a reportable spill q\Ullltity in 40
CPR 117.3.

Use geunl and/or local c:xhaust vc:utilatiOl1 to maintain dust and fume tevetc; below the "fLV and PEL. Wh~ eoucentrations
exceed thr.sc: limite;. workers sbouJd, wear-NIOSH-appIOved tc$pirafots with prottetiOt1 [actors suitable' for the cxposwe
concentratiOQ. lJigh-efficicncy panicu1ate (dustlfume) fi1fa n:spDlolS 11(1; ~:UitabIe for ZoO fume expostUe£ up Tn SO mglm3
(250 mglm3 wi'th full facepiec:e). Rcspimoc \tPgc J11IUt be in aeccxdano: with. OSHA requirements (29 qR 1910.134).
W~ dusIproofAf~ goggles where the poss1~ilityof eye contaet exim. GloVes should 'be·wom if prolonged or n:pca~
contact is likely. Wear pt'Oteetive clothing (apron, COVeralls, etc,.) as requin::d by the work situation to PR:YQ1t grosS
contamination of skin aIId clothing.
Eyewa.c:h ~tations and wasbin& facilities should be readUy accesslble to workers hmdliDx lhis Dlaterial. Contact lc:md pose a
special hazatt1; $Oft leases may absorb and all ICWlCli COIlccotrare iaitants.

Ston:: jn'clor.ed containers in • dty location. Protect OOIltBiuetS tmm physical dlUl$. Usc with adequafc ventUadon. Maintain.,
good. housekEeping }JJ"OCOdure.-; to pRVent EC'rmulation of 'Clust (avoid generating dust during clCIIIJiDg).
Pallow good pcniOnal hygicae pnctice. W3$h Ihoroughly aCLer handling. LaUllder (;ontamlDart:d. clothing bcfon: reuse.
Individuals witll preexisting pulmooV)' disease may be ID01"C susceptible to Chc et'focts of 7.iDc oxide fume.
Avoid du.st arld fume inhalation.
Welding galvanized metal will generate zinc oxide: fum:s.

QQI Clussification: Not lislcd in oor Hazardous Material Tables (49 CFR rn.l0J aad 172.102).

Om Sourcc(s}~ 2. 4. 5. 12. 14, 19. 20. 25, 27.49, 55, 61, 62,. 82. CV

t: ",
(~" ;

(

Approvals .riO~c.rcc:, <.'~ (r..lac.~

Indust. Hygiene/Safety ~ (,jc,
Medical Review ~ \ CO'-I"-----.) ~ (" .....,1 ~-

Copyright e February 1, 1986

(
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MllteriIJI Safety Datll Sheets Collection:

Sbcet No. 7
Nitric Acid". 6iP

Genium Publishing Corporation
One G;:niumPlaza

Schenectady. NY 12304-4690 USA
(518) J77-88S4 Issued: 10/88 Revision: D. 9/92

\

'·s~~~...Jt«~~.....".,~ "'·~~u.;.,. "1 Y. ·.·.·w'····n"...'l:Z'·"., ,_... M'~~__WAYA_'~··'..····::~'::«-......l<_<...<YO"~,.,.w:,,..__..........,.:.,._~~~.....";:OWW~~~~'
~ ~u_,~~ ..~.~re~an\&.:&lCAn OSJon-::~,,~1'x+ ............v~~~"!Y.I.,:~":":';~~~I.:~~;~~~~.~ ~)Mo,.'=:~~~~~~~

·~Fks~~~~~~~.~i~' ~~~~:~:·~;i~~~~;:·,;::-~~~~¥~~;;""iiEL:N:e~ed ·'r~~~~;:;~;t~~
E'ltUngullhIDg Media: for small fltc,s « ~ HNO,). use <hy chemical. cUban dioxide (CO~.walcr spdy•.or YCl;uhlt foam. }:er~se fltes. use .
WAter SpraY. fog. or~1U'foam. For small rm:& (> 4O'li MHO,). use water Spray. dry cbcuUtaL or soda ash. For large fires. flood area with wafer (do
not g~ insi<1e: HN~ 9On~iner$). Apply water~m as far. distance lUi FO"lb1c.
Unusual FIre or EXploslol1 Hazards: RNO, is noncombustible bot is an oxidize.r which irtl::l'e.~$es fire involving col11humhlc;; and can initiate an
explosion. It rdeues flammable hydrogen gas in contact with tnany rncf:ak- , .

.Spa::1aI Fire-flgbtlnl; Procedur~Bccau5C fU'C may produce [Oxic~ decomposition pwd.uc:ts. wc:ar a ~c1f-containcd breaJhing Ilpp8I4ttus
(SCBA) with a fun facepiece opeuted in pcessure-demand or positive-prQ5\I[C rne:Kic. Sb'UCOltal rD'efighra'$· prorectiVe clothing is not effective for
fifes involving nitric add. Acid-resistant clothin& is uccdc:d. Apply cooling WlUCr to sides of c:ont-uners until won after fire j, oat. Stay away from
edds of ranks.. Pot massive rae in cargo area. use monitor nozzles or unmarmod hose'holders; if impossible, withdta.w from area :md let (ICe bom. Do
not re1e<lSe runoff from fue c:onnol methods to sewers or W$I'WA)'S.

'Sec~9~t~;;::~JI~~~~Yity.P~t;(:; .:". ~~: .. :···;·:~E~:;~~:;;g··::~;·,:~~~~~~~:~~~~~~~:,~~:;:~ :;·E,::.····::.:;~::~~'~{D·~i::~i:~,~;~~~~z;~f.1i;;~~:~~;si~~~~~i1~~~'&~E¥~S?i;::: :{~
StabUltylPolYblfrlntJob: Ni!rie acidd~'in ail" aI1d irt contact with light and orgllnic maucr. Ha7JUdnus polymcri7.ation cannot OCCQl'.

Cbemlc:al IncompaUbUltle$; Nitric acid rcadJ QPlosivdy wilb combustibles. exguUQi ua: retidily oxidizabl.e. Ilta&uials s:~h as wood, twpentina.
mcu.I powdet an4 hydto8e&\ I:ulfide. carbides. cyanides. and alb1ies; cause. spattering with strong bases; is corrosive to paper. cloth and most metAls
(c.xccpt a1wn;inum.. gold. plalim1.111. thorium. and wualDm. Will also auack some fonns ofplastics.. rubber. and CQJLlinp. Thcrc axe at leul ISO

. chemicals.nd chemical combhutions which arc incompaliblc wilh nilric acid. Ii.NO, rc&as with water to produce hQLt and toxic coqosivc fumes.
Retei' to Ce"lum references 126 and lS9 for fauttaa~. CallcUtJoM to AvoId: Avoid exposure to moisture. heat. and incompatibl~­

Hazardous DC~blposltlollProdu~ts:Thennal oxida.tive decomposition of HNO, produces nitrogen peroxide and tol(ic. irtita.tin~nittotcn oxides.

"S~on~6:~:::~~~~ltb·:Haza~.~J~ata.. '. ,,: ..:,.:.:. ." - ..... '.. ':}.~:::" '. ': :~; :':'::::':::'..~'.~' .t:~(:~7~~:~·~::··/:~r.~?,:~:~::~:~~~E;r~~~~:,~~~~:::~:~: ::.;;;
Carcinogenicity: 1'he1ARC.(164) NTPP69J and OSHA(l64) do not list nitric acid as a carcinogen.
Summary of Risks: Nitric acid is very corrosive to the skin. eyes. digestive and ~iraoo()'~t or any lissuc it~C$ in contact with. 58 to 68%
(nittic acid) vapors ~e tnodetateIy ircitatin& ...ld can't be toler.ated at high conce:lUnIDOns. 9SCl. (nitric a.cid) vapors cause &eYc.re irrieation at vay low
leveb; and the liquid causes 2nd and 3rd degre~bUIIli on shortcon~twidtskin Ot eyes. Vapor inh3lalion may caase pulmonuy edema (fluid in
lung£) leading to death. RNO, vapor or mkt can slOWly corrode teed1 when chronictally ~scd.. Medical CondiUons Aggra'\-atcd by Loog-Term
ExpoSllr.~~icre&piratoty disc&u:&. Target Organc Eyes. a::itt.~tory tract. teeth. C .

ontUlue on nat paS!e
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'10 7 Nitric Acid 9/92

(

DOT Shipping N2me: *. t, +. §. ¥. '1', ell
DOT Hazard Class: 8
m No.: UN1826 (.t). UN1796 <:t§), UN2031 (VW). UN2032 (41)
DOT Paclcing Group: I (t§¥~), n (.t:\i1'
DOT Padcaglhg Lah~l:Conn5ive ("'iV'fI), CQrm..o;ive., Ox\di~ (ti),

Corrosive. Oxidact. Poison (41)
Special hovlslons (112.102): lJ2, T12. T27 (*); T12. T27 (t); B2.

TI2., 1'27 (t); 1'12, TZ7 (§); BIZ, B53. 1'9. TTl (\'); B2, Bl2w B53,
1"9. T27{'l'); 2. D9. B32, B74~1'38. T43, T45(41) VlUHl SfDwlJgtf Re'lmnmltfllts

11) Ves..o;el 51awage: 0
• Nitnliu& acid mixtures spent. < S09':J RN~ b) OU\er: 40(*); 40. 66. 89 (n; 40 (+); 40, 66. 89 (§); 110.::=::::;x=.~:~HNC?, III 00; lID. 11J(If); 40, 66. 74. R9~90, !is (;)
J Nl1nllJla acld mlmucs.:>~mIOs 'I' N'It~ Wd ochet 1Il-- red fqm{ftg. <1~ HN~

I r Hilde lW:ido~ dim ReI fuadItc.)o 1C)'t.a~~ • Niuic add. re4 funalna•
.M~~ ·Re(~its, "t.3,89, 1M; 101. 103.124. 126, 127. \329 136,'T39,'140, 148. 149; 1S'j.·1~:162:16];·164, 167, i68, 111.114: i1s-
~ep.redb,.: M GlU'lnon. DA.: Indumial HYKlesae Revrew: PA RoY. MPH, CIH: Medical ReYlew: W Silvetlbal\. MD

fi·~~n~~~I;f~N:~$B~r~n-~i~:ij~~:~:<~~~~~~~==;=~:~i;~ii,i?=:r:::$S~~?;;~1~!t:·.' ~"1f'w ~~~~-\'.: »" KMye,.N\,•...".....v.v..w..r.: ..... :~~~~\~fh~ . ......, , ...........,~.v..v~W'».~<C""'"«~y*(..,1HO*'*O*"*+1+C.W~~ ~ vNwo~""""~*". .." . .

P. .rf ~try Route,: Inhalation. U1gation,~ .,)d, eyc contact- Aalt~ Effects: InhaJadoQ symptonl$ may takc 5cvcm1 bolD'5 and'iJlclude throat
lod nose initAt1Otl, cough. ch~ pain. difficulty bteaJhing. salivation. Ciddiness. na.us~ muscuI.tt weakness. ulceration of nasal mucous membranes.
pulmonary~ and chcmlcal pneumonia. Skin.eoauet is moderately itrita~ to Sc1t'a'cly comxive dq>cndiog on " ofnitric acid. Ulb:n$ ma.y
penetrate deeplyca~gulceno. Skin may be SC&ined yeDowish brown. Dilute solotions cause itriWion and laid ro harden die apil:he1ium (ouw skin

I layer) witbout dcstroyil1Cit. HNCl, liquid causc;:s ydlow dis<:olontion of the::. qc:s and severe bums which maT xcsult inpe:mwacntd~ ic.. ~ght
Joss. Ingestion produces immediare pain aJ3ddi&estive tt..a bums followed by thtoU~Uing.QOIlvu1sions. risk of stomldJ pedocuion (causing a rigld
abdomen) lIl'Id poEEible coma.. CbreJilk Eft'ec:Cs: Repeated inbal4tioA of low coocenrro.tIoGS may causc cbmnic~ loath awion., and/or
appeUcc loss. R:~ed exposure ro NO"J such &£ prodllCXld·by Ibcnnal dccoJJ\poQdon of HNOs is implicated in dJrook lung'diseases.
FIRSTAID

IEyes: Do lID' allow victim ID I1Ib or kczp eyes lightly sbat. Gcady lifteyelids and flush immediately and coariDuously wllh fJoodint Amaunbi of w..~
until transported to 111\~~y medial fadlity_ Coosalt & physidan immedi'tely. SIdn: Qsddcly remove~dotbinc (tID rtDlfOTCiI
remowd Ifstud to ~J:Jn).R.Ulse wilh 1Joodia8~of water fqr at least IS min. 'Apply a S~ crWdwJolunine co1ttd.on CO atr.c:ceCl ua. Wuh
exposed arca wirh~mel water. FornddMed or blistt:tecI skid,. COI1Sult ..physician..lDha1atloD: Remove cxpaced 'pedOO 1.0 fresh aD; and support
btealbing as IlCCdcd.liagest1ou.;N~ give m}'thin& by mouth to an unconscious·oc convulsing~n. ConW:ta (J()JSOIl coouol center. U11IeSS dle

Ipc:risan control ccnb:r mvlU$orb~my. that c<'Mdou tm4 tzkn peaondrink 1 to 2 g1ass~ ofwater to dilate foDowed by lime milk or milk of
magncJia. Do not iDducev~ I» nor tive &Odiwn bicubonatc 01" adcmpt to nca!nIlizc the IIcid...
After IInstaw, get appropriate ID-plaDt, paramedic. or community medical support.
Note to ~yslelaDS:~for~aa1hOurs since symptOms such U palmoauy edema may bedel&yed•

.. .. ~;eI_~~~~~§~~!f~~iitc":ur:=,1tx ~it~~~::;'-=..'" -:("~'" .~~~~.=, ;;:; ~...ui~~_~.a¥:~~a;;.~~1,;.'~
I Spl1llUak: Immediately notify safety peuonnel, isolate aad ventilate a:rea., deayentry. mel my upw.ind. Cleanup personnel should wear fully..

encspsalating vapor-protec:dveclodliftg. Use water spdY 1.0 0001 Add disperse Yapct'. Keep~'bJesaway from spilled maIeria.l. For cmall qilll.s.
~ np with earth. PI1d. vermieulite. or otherabsoIbont. I1ODQOmbustiblo matarial and pb.c;e in chy~OIS for disposal For lugo lPiIl flush with

Iwatee to COdEliIWent am.~DCUlmlizc with agricaJtum (dabxi) lime. p;xlium biQR'bonah; ClUdICli JiIJIqtoqe, mdauh.. or li.mc.. RqJart.lUly rclcue
in IIXCIIQ of 1000 lb. CoIl1rOl1'D1loff'and dike tor&posal. Follow appJiCGhle OSHAretU1ar:iuJs (29 CPR 191Q12O).
DIspo$al: Comact your supplieror a licensed contnctor for decdled nc:oaunendations. Follow applicable Federal. state. an<1 Jocal re,guIations.
·ErA DesJ.p.a.t1oDS OSHA DesipaUODS
Listed as a SARA Toxic Chemical (40 CFR 372.65) Limd as an Air CoDr.am.iDIm (29 CfR 1910.1000. Table Z-I-A)

ILim:d a.o; a SARA Extremely H.urOOusSttbstance (40 CFR 355). TPQ: 1000 lb Listed as a PtOee.u Safety Ha:zatdous Chemical (29 CPR
Listed as aRCRA H8ZBI'dc~WaslC (40 CFR 26t.12)~No.. 1>001. ChBfacceri.o;oc 1910.119). TQ: SOO lb

of c:oaosi~ity
List.cd 11$ ..CERCLA Hazardoas Substanee. (40 CFR. 3024): fUW Reportable

'=Q~~'~OOO1b.~~__~.~:JIl»'!w:W',.."WiJI$~_'.$:::v~:...:*::~:<i:I»<~~!,.~~::x:t!"'t<-....:~
~ :...-.:..,.....~:;., II ... ••• '!.L~ . ., , _-.-..~=~:"m:mm.::m::~:=~~...-=::" ....,"'...::m::~~* ",,,;n~~~
, ,.. "'~Ies: War pmta:tive eyeglasses orc::hemical safely goggles. pet OSHA eye- and face.-proteeOOn re&ulalioJu (29 CFR. 1910.133). Because contact

use in industry is controvecsi.a1. establish yOUL own policy_ Respirator: S=prof'essiorial advice ptiOt to ti::SpUatol" se1cd.ion and lUe. Follow
\.I.,RA TeIlptnator Iegnlations (29 CFR 1910.134.) and. ifIleeess.uy.·wea:r a MSHAlNIOSH-approYed respirator. select te$piftr.or based on its saitability
to pmvidc ~cqu.z.zeworker proccction for Biven workia& (Ondltioos" level of abWmc. (:()IltalDinadon. an~pr~ce of ,ufficientoxygen. For<50 ppm.
use any supplied-aitrespirator opt:taU:d in a canbnUOOA.."nw mode. Far <: 100ppm. usc uty anpp1icd-air~or seRA with .. full faccpiccc.. For
emergency Of nomol1~~ons(cleaning spills, IClletor vessels. or storasc tank&). wearan SCBA. Wonti"8! Air-praibing rapimtoroJ do IUJt
pr(1/.et;t wUTt.u"s in ~g~n-iJqficiUllatmosphuu.lf respitarbfs~ used. OSHA requires a WIiUen respin.tDIY protection prognm that inclades at least:
l1ledie4l eortiru:ari.an" ~bung. fit.~ting. pc::riodic environmental monitoring. maintenance; inspcc:tion, cleaning. and convenient. sani~ $!orage 1lTC8S.

Other: Weu acid-proof Cloves.. boots.a~ and gauntletS to prevent skin oontacl. VendlaUou: Proride &eucm and local exhaust ventilation systems
[Q maintain airborne concentr.ltmns below OSHA P.£l..s (See. 2). Local exh:lust ven.tU3.tion is prefeaed bCQuse it prcveDlS conumin:mtdispersion into
·the W01:k uea. by eon.trOllit\g itat its $¢11n':c..(1QS) Safety StallOM: Make available in the worll; areA ernerset1eY eyewash swioM. u.(ety/quick-dwtch
sho~and washin~ facilibcs. Conramhtated Equipment: Sepa%ate conturrina.lal worlc.cl~ fitxn ..tr'cct clothe6. Launder' CQn~inatai work
clothing beforew~ng. Remov~ this material from your shoes md elean.peuonal prowenve eqaJpmenh Comments: Never eat. drink.~ smoke io

. won::~ P3ctiec good pason&1 hygiene after 1Ui~ this materiaL especially hem eating. drinking. smoking. using Ihe toilet. or applying c:osmetics.
~;;~'.~~"'~;L"I~.::.:;'~~~<:•••_•••<:O<~~•• - ~~....~<~:;;,;:.:;:;z:;;:;;.¥~~·~fi~tFw:~::;~;;.<1;QX~~~ ..~i;w:~•.:i~¥~;Z7~~~~.:;.s.r~
~DlI:~~I·'C\:t-.al.!I:~em.ut1Q .' u>: '* wn:m"'" ~;;~.;~::;Ir,;.~;cA~;c;.1£·;'f:( ;···~W-<lo~..~l$~l:t:....~~~~~~.M«~.;.;:....M.·· ;-~-......tPtfIC~'"'''"';"'):4,.:ii:u:::H:·::::::::.m.~:.. ::t;·ft'Ilo· ·4;!;.'!·~··:·:~'r::· """""~"·:'·:"::::::":~::rf::h:::n*,*'C~J;~"",*\ltt:t!tY::Yr't:v.:;~:t"tiif:rM:vt::Y'!ffl:::*:':"l:tf'ftlf'Hmlt:=":tr.':"C~:f1:~~r.1r.:.:l"C::":":::'t:tf'I':':'::t'::x
Storace Requin::rmeRb-: Prevent physical &lmag~ to~. Store in aluminum, scainlcss sC£cl. Ol' dus eonQin«s on a c:eu1Imt floor in a cool. dty. .
well-ventilated are:a. away from irleompatiblcs (Sec. ~. Dike around 5rote.gc: la:nb with large kirbs or stills 10 ld&in rhc acid in event of leakage. Keep
acutraliation ag~ls un hand andinstall a fue hydrant in scenge area, (Sec NFPA Code 43A). Eagiltel!ring C~nlrob:To rcd\1CC potential health
hazards.. use sufficientdilution or local exhaust ventilation to control airborne conwninanB and to maintain conccntntions at the lowest practicalleve1.
Administratift Contruls: CoT1,.qtU:r prc.pla"ment and periodic rncdic.l Q;&msofcxpo.-.cd: wOlhn &hal emphasize.the eyes, skjn.lC~inuory Inlcl anc.l
teeth, Pulmonacy function tests (FEV< FVC) IlIC hclpf\Jl. EdutaIC workers about the hautdoU$ propetties ofllit(ic: .cid.

Transportation Data (4~ em t7Z.tO!)
Paeblling AlIlhorlrAllolU
a) E~ccpdons: None
b) NOD-hulk PackaelD2: 113.158 (*t*§y'll). 173:227 (4')
c) Bulle hc:k.lDg: 113,242 (·M. 113.243 (t§,¥). 173.2a.i(qI)

QU4IUily lilnWliollS
a) PasseDger Aircraft or R.a1lcar: Forbidden
b) Cargo Alraaft Only: 30L (·i'lf). 2.SL (t§~. Forbidden (~)

~C11991byGealu-PI.oWioII....~A..,~ ar~.....ldlDu..,..ww-'.penaJ._.~""~.1Od. nMlHUtyotlal.......boniDfar_poR'dsuw'.~...:
-ib'II-:~'"~w.y.AJ_.-...-..... - ~ IooIooon ia 1t&~..,I;-... ...r O-;""I""'IPIoOooc~"'""-" .... -~."""'''' i=t~""'" ..--." .... _
~Ility u ,,»11>1;~ o.t~"7uC...dI~ion for --'ica"'" ","-p<ardauw'. b-uMparp.- 1Dr r.....~...vl.ID!IA.
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Materilll.Safety Data Sheets Collection:

Sheet Now 9
Sulfuric Acid. Concentrated

Genium Publishing Corporation
One Genium PIa2-A

Schenectady, NY 12304-4690 USA
(SI8) 377-8854

Issued: IOn7 Revision: Dr 9/92

Molecular'Welght: 98.08 . ..
DellSlty/Spedfic Gravity (96-98"): 1.841
Water SolubWt}; Soluble: IHOU!·
Other SotubWtla: Ethyl alcohol
Odor TbmhoJd: o.~ppm.

'1·· '.

Bolling Pomt: SS4 af (2.90 -c); dec;1;lfl1l1O$eS .tM4 -r (]40 we) inlo
solfur.al.oxide and water.
Meldng PoInt (1009&): 50.65 WF (1036 -e)
Vapor Pressure: <0.001 nun Hg at20'e .
Saturated Vapor DeDSlty (air =l.:l kg/~): 1.2 'q/ur'. OJJ7S Ibs/ft:'
pH: I N sol- 03. 0.1 N sol = 1.2. 0.01 N,01 a: 2.1
Appearabee atsd Odor: Colorless (purc) (0 da'Jc brown (unpure). odorless. dense. oily liquid. Put-e compound ;,. a .olid. below S 1 -P (11 -C).
• Sulturic acid Jt:aCCIi~y wicb~wich dtc evolGClon of he-. A1wg)it pdd rhe acid to~ror odau di!wnt, noe the water10 acid! . .

Se.cIJ.~n·~~jr~uU?Eijjl~lijjl'J1.a1i?tI~~itI£~:::~~~~g;~13?!.~~t~~:f.¥~~:~~~f~~;~~~~~~~~~~~~~!f.:.*~:?3i
FJ2sh Point: Notcombum"ble I AololplUoq Tl!lDpenalu~None~ted I .LEL: NUDe rcporr.cd I UEL: None ICpOrtcd

Extinguishing Mrdla: Use extinguishing media appropriate to sarroanding fiN. Only use wid« if absolutely ncccss-ry Rnd usc wilh grcaI. caulion.
Wal.et applied ditcctly CO sWfutic acid results in violent heat.liOmttion and Splau.ai:ng of the materill1.. Usc .".,atcr spmyonl>, 10 l:ccp-1ite-expOse6
con~nen cool. UIlU5UJII Fire or F..xpJodan Hazards: Sulfuric -:id. a 5ImnS dch)'dnlin~asent.r~ wit21 organic ma&eri..a~d produces enol,lgh
heal: ignition, ch-rs WoOd.. and may cause ignitioft of1inely divided m&terills on contllCt. Reaction with metal~may pmducc highly flammable, .
hydrogen gss. Special F1re-f1Itbtlng Procedures: BCQI1IiIl: fin: may produce toxic thecmal decomposition ptOdu<:ts.. weN" a self-contained brcathins
apparatus (SCBA) with It run ?acepiCcc opct'ated in prcs.~rc-dcrmu;cf nr J:X1"ilivc-prcssurc mode.. SuuclUTUl firdighter's proteCtive clodling is nOI
effective. Stay away from ends of WID. Do·n~ {cle.aso EVnoff from rae ..-:ontrol mclh~ to sewers or waIcrWays.

Secti(}n··S~.~;ReactlYityJ}a~:,~,;;·· :.~'.:' :~:·:~·;~:;~~;:~.:·::-~;.~;;E~]~·· ·:·:~·~~·~:~.S~~::~~~~~·;~~·;~:>~~?~·~·'::···: ~.;;:~;?~.;?:~~~g~~~~.,: ..~~ ...,:...
StabllltylPolJIRerlzaUon; S\llfwic acid is ~lc at TOQ{Il t.cnJpc:raIurc in cloS«! contametS under notmal storage and han<S1ing conditions. HRatd.
005 polymerization caM« occor. CbemkallneompadbUld~Include..eetic acid; acerone cyanohydrin; (Acetone + nitric acid): (at;etonc+
))Ob$$i\lmdiehrornate); aeetonicnle: aetOlrin: ~loniCrile; Ia)'lonitrile ... water, (lI1cohol + hydrogen -peroxide); allyl aJeobol; allylchloride:
ammonium hydroxide: 2-amino ed1anol; ammonium: uiperdunmate; aniline; (bNmatts + metak); bromirw: pentafluodde; n-butyraldchyde;
carbides: c£si~m aoetylenc carbide: chlorarcs; (cta1onlU:5 + mcra1s); chlorifte rrifluoride; chlorosulfonic acid: cuprous nitride: diisobutylene;
(dimeth)"l~lecbinol + hy<kogOl\ petoxide): epichJoroh~;ethylene~h~;ethylene diamine; ethylene pycol; cdtylene imine;
fulminatEs; hydrochloric IICid; hydrogen; iodine hcpta{luondc; (indc:ne + nitric acid); iron; isoficne; lithium silicide; R1elcutiCIlitrid4: mesityl
oxide; powdc~d metals; (nitric acid + glycc:ri&:s); p-nilrO(oll1etJe; penwilvet trihydroxydiurunophosphate: percb1orates: perchloric ,.Qd; (rcrman­
gOUl;S(c:$ +~c): (l-plK:l\yl-:z.m~thylptoptyl alcohol + hydto&¢(\ ~lQxide); phosphorus; pho5poorus Uocy~alc;picr~teJ;:poussium teTt­
bl.ltoxide: potassium chlorate: (pota.,,iom J1CfQ1aI1ganBlc'" potassiwn ch1aridc); (potassium pent\angiU14lC + WAlet); beta-ptopiolaclOne~ propylene
oxide; pyridine; mbidium ILCCtylcnc caIbide; Eilver paman&ana1e; sodium: sodium carbonat<:; sodium chlorate; sodium hyd(Oxidc: steel; styrenc
monomer; (1OIucne ... nitric acid): vinyl acetate; and water. CoadlUons to Avoid: Water. combustibles. heat. ignition $OUfOCS. and olber incom­
patibles. Hpzardo\lS Prod~b01D~pa~lt1o..: 1hcrm.I eD,idativc decompositiOd of sulfu:tie acid CQ.tl produce sulfur oxides.

.Section 6•. Health": Hazard ·D~ta:·. . '. ',' ..',.. ..' ...,_'.,. .. ~".~~'. .,~;.:;.; :; ,.:.. .: ......:.' . . '.-'" ~":': :·~:.:7: .....:,;.::,:::.:. ";?:~~:~;~::.~.::.,;.;.~~,.,
CarcfDOGtnldty: 1110 IARCPMl NTP.(1~ and OSHA(164) do no&~oll'urlc add as • ,*"clt\Oxcq. Howqc::r. " num\q'or$IQdi~Mvc IlSsoeiaEOd

CXpOi$W'CS to suUbrle add Of co acid mists In seneral wich lal)'nSrJII CInCBf. Jq 50 confUlUai QUCS Jhcn: Wf.$ UI~_tdyfoear-fold incte.uc4
risk: among highly "p0Md Iadivi4l1w ret.llve Co m*hl:ld.oo~ It b l'QtkPoWrt Ifsutnsric eoict OAR~ IS .. dJtecI~&~ • a P.,rOm0Jotr, or
in c;:Qmblnation whh odler substmlC:a$. (161) Summary of1Ulb: Ocmccntra!lCClll&1turic add if a &eVCR respiratory UKt..1dn. aftc!~ friltaQ\.

CoratinlU: on tU:Xt /Hl~e

~Ol9n~I'\IW"""C9fp9n_
,..,~_..~ ..~IJ_..."o.r-...............................
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"~ection 9•..~S:P:ecial~:r~~t!2!j~~~~p:4:~Simm~~I~r;~Y~·i~~;~~~m5Z~ .~~5::~.;~·.:~~x~/:1:if£~E~~~·~~:.;:;~;;;~\~~~;~\: ··:~~~;.~r: :~~:~;~:;:.' '. :
Storage Requirements: Store in cle3fly labelled. steel conmners un QOO) [below 50 ~ (10 -C»), dry, well·ventilated 1ocalion on -n acid­
rafstant cement floor and away from direct J:U.Iili&hr. combusn'"bles, I1\d odler reactive rrwerials. Separate from carbides. chlonlr.e.s. fulm.ina.tes.
nitrlLtc:s., pierates, and powdered metals. Protect storage containers against damage and. water. Usc DOn-sparking .tools near sulfuric acid carboys,
tlnuns, lJUlk. can, or mew~gc tanks bcx:ausc of lhc possible production ofhydmgcn during 5lOt11gC. U5C hand pumps far lhc c:lccmuing and
emptyin{: of earooys. EDglftMnDg Cohtro~To reduce: putl:nti.I healrhh~. lI$C $lJfficic:nt di!ution or local cJthaust ventilation fa control
an-bomc contamitlalus aI,d· CO maintain oonc:entndium; at Ihc luwest pruetiCll1 level. Tolal ClIcloslh'eSofpr~ and the n\ccluuaiutioll of
handling procedures are the J'llO$t effeclive me3Ut~ ro prevent COQuet with sulfutic Icid- Ptofect electrical insWlatiOM against the corrosive
aetiotl of acid V~{$. AdmiDlstrative Controls: Consic1a preplac:cmcnt and periudic physical exmnillOdioJ'1$ with emphasis Oil tl\e tespitatolY.
tract (including pulmonuy function (estS). skin, eyes. and teeth..

TrartSpot-utloll Data (49 eFR 17:2.-101)
DOT Shipping Name: Sulfuric acid Pacbglag Authorizalfons Quantity Llmltal10bS
DOT Hnzard Oass: 8 D) ExcepUons: 113.l.S4 a) P~g~rtAlruart, or RaJl~ar: lL
ID No.: UN1830 b) Non·bulk Packaging: 173.202 b) Cargo Aircraft ODly: 30L
DOT Packaging Group: Il c) Bulk Packaging; 113.242 C
DOT :t;bel: Coitosive V~I Stowage Requirements
8.,ecte83l/)o~t':!~~1'72.1Q2)1 A." A7.82. .) VCMCI SfiOWaIt: C .

1383, UU"t, n.:J"t. '7. 11.1 b) Odler: 14

MSDS ColtccllfNI Rcfe«qca:~~.89JOQ. 101.l.un, 12~ 1_~ 117,131.132,139. 1<fO. 1-48" 142, 1~~.I59. 163,164. 167, 171,174.180
Pftp2red by: MJ WW1h., liS: IacildCrtaJ ",glme Knlew: vJ WIUOft, CIH: Medlcal Rmtnr. AC UUDDIfDD. MJ-H '

~e 1991I.to-.:.-~~.J-r--..cMI';"-..,...s..;:a:- ..:.t.-....,..u......,....,.._.pmbIbW.~..&au.. oaitaIKIicrof~k«. .. r....ChapwcNlo(• ....-
__narlIytbapardlullc'.~.AI"IJa-.bleUN __~tatba~at""'.Iat~Ota1mD,.WWdqCarpw.lioa.tRIP_~. ~ioM.-S....-.

_~;o,._"'dc.........-:y_""lIi1ily--cil....~r -wr~"''''~--''''e-P-'-r..t , tJI_-.
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GP Genium Publishing Corporation
ORe Gc:nium Plan

Schenectady, NY 12304-4690 USA
(SI8) 311.s~

Material Safety Data Sheets Collection:

Sheet No. 30A
Hyd.roebloric Acid

~ucd'10n7 ~~on:C,9~2

FreolngPolnt: 1.1 wp (-17.14 '"C) for 10.81%. -51.16 ~(-46.2 "C) for 31.24%
Density: 1.194 at ~14.8 "F (-26 wc)
wateiSoIubWty: Soluble. 823 gIL 8132 ~F (0 we); 561 t;/L at 140 -P (60 eC).
Other Solu.bltilJeg: Soldble in alcohol. benze~ and e:tMr. insolu.blc: inh~ons_
pH; IN (0.1). O_lN (Ll), O.OIN (2.02). O.OO1N (3.02)w O.OOOlN (4.01)
Relndlou ludex (IN ~1nUon):1.34168 at 64.4 ep (1& -C/O)

HydroclaJoric Add (HCI) DaCl1pUOD: AD aqueo\lJ5OlutiOGof~ydto&ench1ori.de. Derived bydi.ssoJving hydrogen R 1 NFPA
chloride S1IS in waJa" Ill. variou COIlCalftWons. Hydrochloric.ad ~ also lotmed as a byproduct from oxychlorinalioti I 4 <®>o_0
and/or CJXYhy<b'oehloti1wion of organic maa::ri&ls. Used in metal picklinC and cleaning (boila- md heat "char1gc S 4
cq~t~ IQRoYal). ore rcductioD. processing (COM cyrup, hydmlyzing staICh), dye mad dye iatermediato K 0
p~,c1cc~latins. bJhet raaning.1nf~~ III1irICial ciJk, and paintpip1ea.tplOduetioa. refining 5O.S lII1d RMIS
edible &Is IIDd. oik,. pettuIcom cDncticm. lOUd bowl clcanca; as a&\ akohol detuImra.at. a c::bemicd iurermediate md H 2..
iOl"cntworgaaic symbesls. ancllll die phocognlphic. IcXIilc, mnlrub~~txies.
Other DeslgDadoll$! CAS No. 7647-O1~.Caswell No. 486w chlorol1ydric acid, Mutiarie acid. spiri~ofAll. K g
Muwr'actu.rer: Conw:t.'YOur supplier 01" distn"bUftJr. Consult lllestCltt:nUcaI Wu.J: RKJl!T8~G~ fm- &. supp1ica list. PPEt

.~(:
CauUODS: H}'dl'ochloric aeid. i.e highly corrosive and cauxs serious skin IIIld eye buros as well as acute aod chronic~in.- cffccIa
tmy problems. t See. 8 .

-:- . ,,, '!'~"" .tt ,.,~~ ~Y.tff~~;r~:;&....... ~wi~
Hydto<:hlotie acid: ...38cx, (commerdaJ), 2O'Ia \Kl'.cotmpej. TtICCimp~es include ammonia. ~nic. iron. sulh~. !reo 0·. and heavy meWs...

19'1 OSHA PEL JJ92..'3 ACGIHnv 1985-86 Toxld~ Data·
Ceiling; 5 ppm (1 ant/ail) Ceiling: Sppm (7oSrq~ Hum.m. inhaJalion. I..CtN 1300 ppmJ30 mid: toxic;df~ DOt. yet

mOIDLBLe~ moDFG(GcrmaIl1)MAlt ~
100ppm cei1i:4g:S ppm (1 mtJrnt) RabbiT, oral, ill. 900rn~ loxia dIcctsuot~~viewcd
1990 NIOSH REL Category 1: local ilritants Rat. inhll1aIion. TG; 450.mtlm~1lhi' (1 day prior OJ pregnaucy)
Ceiling: 5 ppm (1 mtJrnl) PCKk ExposU1'C I..Unit 10 ppm. produced.f~totoxiclty (ex~ dcadt) If. lipooific de-.:e1opmental

5 min momenlalY valaW8 per drift abnormalittes (homeosta$i&).
Rabbit. eye: 100 mg rinse~mild irritation.

·Scc.NIOSH. RTECS (MW1Q2.$QOO). for additiao.I ini~tioo.reproduCliYcwand toxicity data.

BoiIiug Point: -120.64 ep (.84.8 .C).
Vapor Pressure: 4 atm at 64 ·F (17-8 .C)
Vapor Density (AIr .. 1);.1.257
Surface Tens1on: 23 at 244.68 (118.16 .C)
Molecu1:lr WelgIrt: 36.46
Odor ThreshoIcl: 0.1 co 5 ppm
Ionization Potendal: 12.74 eV

Appearance and Odor; CQlorlcss liquid th4.t fumes in air and lUIS a~g pungent odor. Cm be slightly yellow from traoCS of iron. chlorine. or
organic matter. Forms a cOllStsnt bailing u.a)b'OpC at 20~He!. 108.58 ·C and 760 mm Ht-

~ Deccmposca III 3239.6~ (1782 wC).

~~~~ilidtmlt~§mQ .' ·;w;. ..~~.I.,~~~~efjJ~~i~~:~~~~~~i~£~{~~)~~ir~~
fPash Point: NQI1CCJmbuEtible IAlllOlplriOll Tem~rature:None!qJOncd JLEL: None reponed· I UE~~. ~~~reponod·
Ext1nguimlng Media: Use C'XUngvbhing agcms suitable for surrounding 6r~

Unusual Fire or Explosion Hazards: ·Bxtmme heat or contact.with many m"i 1\bctaIe£ bydto&en Cas which has explosion limits of4 to 1S~.

Special Flre-flghtIDg Procedures: Because fire may pmdua: roxic thermal dcwmpoiition pro~cU. wear ... sclf~ntai.ocd bi=thing.apJ'IIr*1US
(SCBA) with ... full feccpiCcc opetlUJd in pressure-demand or posilive-ptessum mode. Suuctural firefighter'5 prote:eti"e clothing is ineffective for
fires involving hyt.kochloric acid. Stay D.wo.y from ends of tm1cs. Cool Wiles with waret &'pray until well after fire k out. Do not rc1e.ase runoff
from fire -control methods: to SCWct3 (]I" wau::rways.

~~~~(lQD!$~J1Y!iif!~~~~=:;:~~~~<s:~nEFi~~~i#~~~<~~h¥~~~~~'~i£~~~~~i..~~~~~~~~~~
StabUitylPolymerb:Atlon: Hydrocb1oric acid hu highthamal .tability (decomposes ot 3239.6 eFI1782 .C). Hazcdol1& polymaization does nof
occur unle55 QPOscd 10 aldehydes Or epoxides_
ChmtlcaJ Iaeomp:attbmUes: Polymerizes on c:ontaf;t with aJdcbydc5 or epoxidc:s; attacks most metals (except mClCttr)'. silver. told. platinum.
tantalum. IUld some allays). some plastics. rubber. and coadngli;~lS eXplosively with alcohols + hydrogen Qyaqi~.potassium pe:rn1angamlte.
tettasclcniurn teIOU1ibidc; ignilCli on conlaCt With fluorine. hexalidUam di5ili(;i~. meW acetylidcs or carbides (Qaium acetyU~ tubidium
acc;tylidc); and is incampaliblc: with lICCtic mhydtide.1.atnino ethanolw ammonium hydroxide. calcium pho~hjd<; chlot'OsuIfonic Gcid, 1.1­
difluomclhylc:nc. dhylcnc diarninc:. c:lhylet\e imine.. oleum, peIcl11aric acid. 8':'propiol~one. propylene oxide, llOdium hydroxide. silver
perchloruc + cacbon tetrachloride. sulfuric acid.. uranium phosphide, ~tar.c, calcil1It\ eatbide. magnesium bromide, mCICUric mlfau:. and
chlorine + dinitrolUliline.
CondltloDS to Avoid: Avoid <:oncaet with Dwompllholes.
H~ous ~t'OCIUCI$ or Decomposition: Thermal oxid.tivc: docc:tmpocilion ofBet produces tOll.ic chloride fwna and explosive hydrogen gas.

~;~,"~~:~~~~~':'~~:~~ti~~~~~;~~7,~S~~~~~;:·;~~~~JI~~J11~ig..~i~§~i~~:~~~:~~~~~-?;
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QU2Dttty limitations
a) Passenger. Alrerart, or RJlJlcon 1 L
b) Cargo Aircraft Only: 30 L

NO. 30A Hydrochloric Acid 9fJ2

·S·"":·.Jo"t·..·My*":'8·».::-.~:+4<i2('w~~~t·<K"'<~··<.~:~n~~~:>~~)(~)«(·*'XC"+""'''«':~:''''''+'O'vC<''~~~~::::~M:~ ..~»9·:>'·«:~~~~:,'I(.~''C'>· ..~·,· ...~..r'''~..c~~~~

ec tOn·~. ·•·..~.P-w . .:~~~Q e:ettQ~~a~~;~~:~::;;;:,--:.::~:.~--;~~~~:~~~~~;·!.;.~~~~~~~
GoE2les: Wc.c chemical safetY gogglc;i, perOSHA eye.- mdface-proteedon regulations (29 CFR 1910.133).B~Je eone-:tle:ns usdn
indlict1'Y i£~ edab1ishyour own policy. Re5plrator: Seek professiOnal advK,-e. prior to respirator selection and use. Follow OSHA
tespirator tcgalations (29 em. 1910.134) and.. ifnec~.wau- .. MSHAINlOSH-89})l'OVed recpitarot_ Por < SO~ UIC .. carrrid.ge
respiratot" with scld gas canridg-. OT any suppticd-airrcspin1or.(SAR) or SCBA. For < 100ppm. ~c uat chcmiC2l e.rbid.t~~orwith a
fun facepiece and eattridge rhat. pt0tect'l ~Ainst HCl inb41alion. or any SAR orSCBA wich a fuU fa.cepiocc. For emergency Or nonrOI1Dne
operations (cleaning spills. rcaelOr vCS5Cls. or storage t.ItOb). wear m SCBA. Warning! Air-purifYing rt:spiralt'rs dt> 1101 prouct wor~rs in
oXJlen·dtificient atmospheres. IfIespiraun 8R used. OSHA Itqum • wriueu~~pNCcction program that inclu~ ullCCLlt1.: mc:dicoU
ecnification, Eraining. fu-testing. periodic enviro1'\Jt\ental monitoridg. mainteMnee. inspection. cleaning. and oonv~nicm.sanitary storag~areas.
OCber: Wear chemically protective gloves. boots. aprons. and g.undeu to prevent skin QOnblCt. Polycatbonau; hUlyl tubber. polyvinyl
chluritIc. and chlorinalcd polyethylene lire rccommcndcd m;atcrWs for PPE. Polyvmyl 3lcobol is not. recommended. Ventilation: Provide
gcnaal and local exhaust ventiluion systems to maintain aiIbome conccutratiOR$ below the OSHA·PEL (~c. 2).~d ~hau.st VQ1ti1JliQn i$
preferred bccJU1~ it prcvcnl$ c:onlJunirdnt~on inro rhe work area by controlling it I.[ iII source.(lQ3) SaI'ety Statlous: Make avail2ble in
the work 4l'C4 emetgeclCY eyewash stations. safety/quick:-<1rench showers. and washing f~iJities. Conlamlm\ted EqttlptD~1:Sep~ .
~nwninatcd work clothes from5~ clothcs. La\lndercontaJni~worle dodting before wearing. Remove this material from your shoes
and clean personal pretoctive equipment. Commcab: Never eat. drink. or smoke in work areas. Practice. good pc:r3OnJl.hygic:ne after using
Ihi.~ rn~aI. ~aI1y bd"oteeanng. drirtki1\g, smokiltg. using the toiler.. or applying cosmetics.

Sectio.J:l.:9~::.:.Spea~1~i~.i:i~ip'ijs::~(ig·~9.trifut;.g;~~:·~·.:::,:' .:.':::~>:~'~:: ....:.. :·~ ..~::~r;:,:~Y~~~~~~:~· .: :.: ... ,:.:., !'-.:: .:;:..;·:·<::·~~:;;,~::;;;~n~~~~~~~k;;:.'··. ·;;·t~~:.:' :;
Stonge Requirements: Prevent physie:al d:.lntage 00 coilCairleCS.SlOce in a cool. dty. weU·ventllae.w area. on a cement floor aw~y from dirca
sunlight and hcllL sources. Use dccantin; pumps 01" PO\.lrin; ftan\es to minimize spillage dUting lo.'\ding Mid unl~din& opeTlltlQn$.
Englnl!l!nag Conlrols: To reduce palCntilll hcallh Iuwrrds. usc sufficient dilulion or local cxh..u~t Vc:ntilIlUOU to control airbo£lle col11;uninants
and to maintain concenlradons at the lowest praeticallevcl. Hel Alo\lld be manuCacwrc:d in closed sysl:cmS. Pay close attention to teak
detection_ Aqucous scrubbers are used fa conuol hydrogen chloride emissions from vent stacks and other sources. Workers shouldn't ~nter
tonla previously contAining HCl until they h«ve been cleaned..
Admlntsrratlft Controls: Consider prcplacemcnt and periodic medial exams of exposed workers with emphasis on tho eyes. slOne and
respiratoxy traet. PlSlmonaty fllnetion tC.Jts (FEV. FVC) ar~ useful in dctQ"rn~inglung disurdcrs.. Conduct difficulL operations in fume hoods.

Transportation Data (49 em 172.1(1)
DOT Shipping Name; Hydrochlpric acid. solution Packaging AUtborb:.BttoDS
DOT lI~rdCl.ss: 8 a) Exceptions: 113.154
10 No.: UN1189 b) Noa.bulkP.c~lo~ 173.202
DOT Lab~1: Corrosive c) Bulk Packaging: 173.242
DOT P.ckfog Group: IT V~\ StQW8.&~ R~ulremenb

...... pro"llsl..... n'12.10:l). A3, A6, 02.. B15.' a) VO~I ~.towage; G
N41.~, 1"27 b) tbcr:

'!Sf!.S CoII«fJottttef~~6\TJ.J ~lloo. lQIJ03) 124, 1~, '~1, 132,. 133, IJ6t 139,148,149;&..153, 159. 163. 164. l~, 168.1'71. 17", lao
~.red hy: M o-non.9"; ftNIIa.wna Hygt_e K81eW1 OJ wUson, CIH: MedICAl ReYinn AC uadiitStoft. MPH, MD

Cap,riah&OI99Zb,-~""'bl""~1NR.Any-.-...MI_"'~__"'''''''''(.penaiou:-k~J''''-''lAdIa...kAW1lcyotlal-uc.t.ma{...~.~.
_-..,;1y"",~~n.lSkJ·A1dMaa1a.......,.y._""',,"-taba"et.~..c-..et.;"f""""""'C).o"''''W'''''...r.~'''-''''_----''.''''''''IIQ~tIaa..aM~
non;opaNilnlitJ' ..""th9~_...~<ty ..._ ........_... r...",-.....- ...-~ J-J- _ faw-..q_ etb-.

",

c
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Sheet NOe 410
Acetone Solvent Blend
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~012

M(1terial Safety Data Sheets Collection:

1985-86ToDclty D.ta·
Acetuae: Man. mal. TD...: 2851 m&IkB
Man. inhallldon, TD~; 440 W;lfliJl6 miD
Isopropyl alcohol: Mid. ow. ID..: S272. mgItg
Humau.. om, I.DJA; 3570 mgIkg; toxic effccbio.cludc CQ)tta1 uervous $)'Stem,

pulmonary. and g8S1roiDte&tin~

1990 NlOSB nEls
Acetone: 1WA:. 2SO PPDl. 590 mglui
Isopropyl alcohol; 400 ppm, 980 mglm'

Genium Publishing Corporation
1145 eata1yn Street

Schenectady, NY 12303-1836 USA
(518) 377-8854

ti'919 541 140515:46

Issued: 4n9 Revision: A. 9/91
l!!m:~r.=!!'!ft!I

. •• . .. ' . .. to': ·,,~~~s~u;·S .. '. ·~t ~ ~~." .
Acetone Sotvent BlendD~tion:A mixture of acclOc'IC and isopropanol. Vied as • solYC11t for fats. uils, waxes.
rv.bber, plutics. Y81"disbcs. gums.. resms and lUbber~
Otber OesIgDatIoll5; Accto1ic. CAS No. 0067-64-1; j~propyl alcohol. CAS No. 0067-63-0. . .
Manuta~ Conw:t your S\lPpUeror dislll"bUtor. Consvlt the lAtest Chmlical Wed:B~'GM~for a lupplian
~~ .

Ca~UOlW Acctcnle solvent. bl¢11Cl is a skiD. ey~ ad4 mumus~ irrltmt. Umay be um:otic jnJUP~QIlS.
...... ~ 4~

GP
08/05/93

ACdOOe. >60%
Isapmpanol. 10 to3~

1990 OSHAPELs
A«toue: S--brTWA:750ppm.1800mgfm"
IS-min STE.L: 1000 ppm, 2400 m8lm'J
Jmpropyl aloohul: 8-JJrTWA:. 400 ppm. 980 rngInl
IS-min S1'BL; 500 ppm, 122S J»fI~

1990-91 ACGIJ{ TLVs
Act:toDe; TWA:. 750 ppm. 1.780 tJJg/ul
SI'£l.: 1000 ppm. 2400 myJ~
Isopropyl alcohol: TWA: 400 ppm. 985 mgJrrl
S1'EL: SOO ppm, 1.730 mglm'

/0.' CaI~uIatedTLV lor A~ol\e(10~) J$Opropanol (30~)Mixture: 596 ppm.

• See NIOSH. Jrl'E,CS (AL3lS0000. NT805OOOO) for additioiW f(Wcity da1a 0Il1OetOw:: IIld isopropyl aIcobot.I'C5pOCtiYdl'.
. • .!f ' " " '~Il.'" . " ....'~' :.'. ~ 1M ~•.. ;:;.~~"

Di!1ISlt1ISpec1f1e.Gra~(2G -C/20 -C): 0.79
Water SolDhl1lly: CoU'PlctclY soluble
% VolAtile by Volume% ell 100·

"'~i(~~. '. .,~ .~

Fa.sh Point: 0 to 53 .p (-17.8 to 11.7 eC). CC AUlolEnitiOli Temperature: >750 -p (399 eC). LEL: 2.0% V!V VEL: 12.0~vlv
htibgUi$h1Dg Media: Alcohol (oam. dsy chc121ical. or carbon dioxide (COJ. Use amotheriDg effect to ~xtiDgUish fire.. Watersptay lIUly be
ineffective for atinguishiug. but. it is ust:ful in cooJiog f"U"C-exposed CO'dwners, in reducing rite inteJ1sity. m4 Cot diluting and f1ushlog solvent.
Unusual FIre. or Explosion Hazard.c:: AceIoi1e solvcnl blend is an OSHA Class IB liquid. Fire and cx.plo~ioD hazards exist when this material is
exposed lO beat or ignition muxccs. V'P0rs may tra.vcl to an is:ni~on source mId flash back.
Spcri.'\l Y1re-f1ghtlrrg Procedures: lsolate hazard axea mel deny entry. SlaY upwitKl Sincc flte may produce toxic fumes. wear Ii self-couhtined
b~athing appiRbls (SCBA) with a f\lll faccpic:cc opeca1Od in preuure-demand or positive-p~surcmode, 'G)d (ull pIQtcctLve equipmeot. Be:
awaro of runoff Jimn fire control tnethods. Do noL Idease 10 sewers or waterways.

{

• All C5t.idutcd value.

" ..*..:. ~.:~ . ~~&'. .~
S~bUltylPoly.merb:atlun: Aeetgne solvatt blend is stable at100m tcmpcratwc in closed cODtaiD~under normal storage and handling condi­
tioDS. H87.:udoUS POlymcro:atiOD cmaOl uccur.
Chemical Incompatibilities: Acctone solvent blend is il1COmp~tible with s\R)og oXidizing agent&. $tro(1~ acids. aDd strong H1ka1i~.

CoodltlupS to Avoid: Avoid heal and iguitiO[l U)Utt;CS_

Jla%8rdou:s ProducU or DeClompO$IUoo: Thcnnal oxidative decomposition of acetooe :solvent blend can produce carbon XOODox;dc.
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No. 420 Acetone Sol"cnt Blend 9191

r~~~~~~~~~~~'~;~:~~~~~;~;~~~~~~~t:;:d :~.~:~~1fBii~r.~.l~.~~': .
.... ....mary at tusks: P.xCQSiVQ vapur inhalation ca.o cause rouCO\lS mcmb~e ~ tapiratory tnct. initatiOIL Eye contact can cause: SCVCle

in'it:ltion.. Pmlonged or repeated. skin COt1tac1 C2d defat dda. It may be nlll'COtic in high concenrrauous.
MediCAl CondlUons Aggravated by Lone-Term E"lKJSUI'c: None ~pOned.
Target OI:'gllIlSO SkiD. eyes. teSpitatoty system. md ~tm.D<:IVOlU Jlystel11 (CNS).
Primary Entry Routes:' Inhalation. skin coatacL
Acute Effects: Sympton15 include respiratory Inlet iIIitation, nad inil.aliOD. conjunctiva Uritatioo. C01.l8b.~ fatigue,. dimnen. uatOOlis.
ancS eveD uphyxiation. SJcro corttGCt C3U5:e$ dryness, iIIibtion. and mild dermatitis. Ingcstioll ptOOuces gastrointcsbDU (GQ tRct ;nitatiOd. aad.
naumi. hijUIy to the: kidnon ;$ ...~V)Cjat.ed with· iogcstion of i:lopmpyl alcohol aJ1d could potentially occur with liguificmt ingcslioas of.cdOGe
solvent blemi. Mpiration of vomitus row Utc luug~ is. • ba2.atd and can R:mt io levere illness or cvc:u death.
Cbrcml(! Meets: None :reported.

, FIRST AID
E~ Gently lift Ihe eyelids add flush immediately and contiJ1uously with flooding amounts ofwilter until U'*nSpotttJd to an emergency modical
fadlily. Couult a phy£ician immcdiatdy. .
SkID. Quickly feJnOve contaminated clothing. Rinse With tIood.ing amonnts ofw~ (ur 111 least 15 min. For rWdcncd or bIisrac:d skin. wtdUlt a
pb~Wuh atfected area with soap and water.
lDhalation: Remove exposed penoa to fu:sh air and suppOrt breathing u needed.
Iagestlon: Nevergive anyUliug by moulh 10 an~USOf COtlWlsiog pemoa. If a. small amount is~lcd. have thiU Corucicl4S andQ/ot
penon drink 1 to 2 glasses of water. CoDS\llt • pbyciciau.
After nnrt aid, get appropriate in-plaut, paramedlc, or community medlal support.
Nure 10 Ph>"iciaas: Accldel1ta1 or intentional ingestion 1X13.1 result in a state: of intoxieauoa difficult to distinguish fro111 ethanol ingcation. serum
ac:eCono ;md alcohollcve1lc ntay be necessmy to dill&Uolc: and 1I1Oaitor such. patic::utJ $bdlt.~ (n severe intoxication. atcna1 blood lases and pH,
blood clCNIMJ,yCes. liy~"tilItction studies. a baseline aeatioitJew blood COQDts. ad urlnalysis may be .iI1dic:aIcd. WafGb for de~amingCNS~
:ms • function.

._ ~.'. ~Ji~ -N....... ~WIH.' w.:; ..._,
• 'h~' • '~..' ". : ' • ". • t~· ..,~~~ . *~.: _'..~ :... ~ Co' •• ••

Goggles: Wear: protective eyeglasses or chemical sofct1 !Qggles where neoe~. pet OSHA eye- and f&<:C'wproteetiol1 regUlations (29 CPR
1910.133). Smce contact lens use in industty is conlIoveni~establish your own policy.
Resplrator: Sea: profc.ssioual advice prior to respiruor selection cmd usc. Fonow OSHA TClpiX'ator rcgv.latioas (2.9 CPR 1~)10_134) and. if
necessary. wear" NIOSIi-approved tespinltor. For eme"rgcroc)' or11O«outine OpentioDS (cieaci.ng spiUs, 'ICJlC1(lT v:a....clJ:. or storage tanks), wear an
SCBA. WtUning! AU--pUTifying re.Y1iraJbd dLJ notPl'Oto:t worms in f)X]gor.-lUficiau azmosp~,.a.

Other: Wear impczvious nalunst rubber gloves, boots, aprou$. aDd gauntlets to prevent skiD contact
vent1latfon: Providegencra1llnd 10e:-.1 e~plOBiort-proof exhaust vcutilati011 systems to maintain ai:dx)nleeoncenttatWns below OSHA PELs (Sec.
2). Local exhaust vcntilation is preferred since it. pn:vcnts COD~llDtdispersion into the wolk aR:ll by conlrollmg it tit its souree.OtllJ

Safety Stations: MHkc available in th~ work~ emergency cyewash statious" safetyJCluic:k.drenohsho~ artd washlDg facilities.
Contaminated Equipm~l:Reanove this material from yOW' shoes md equipment. uunder contaminatcc1 e:lothing before wearing.
Comments: Never cat. drink., or smoke in work arcas". Practice good personal hygicoc aftct using this Jm\tC.rial. dpecially before eating, drio1cing.
smoking. using the toUet. or applying cosmetics•

. .... : .~ ·U:~·~~~;'}U~~~Wt~~j;:i~·. '" ...~. ~~I§··· ;m~fl! ~~~ ~. ;r1\: .. ..1
d;«oiXi,.:,·~,x ":.'."'~~~ ...~,.~~r.,,~J'~~ .... '..,... ~~ !m!i.... '.'....,.•: ... ,~M~'~~(l. . ~

Storage RequlremeDts: StDrc in II. cll:m, coOl. weU-ventila.ted~ away from heat ;md ignition sou~. oxidizing agents. strong acids. and
bases. ProtecL oontainecs ftom physical damage. Emptied CQntaincrs may 5UIt be hazardous from ~idual1iquid or npors. Store and 1uItJdlc: as OIl

OSHA Class lB flammable liquid.
.EDglD~rlng Controls: Institute a ICSpiratory protee:tioD program thlt m~l\l<1es regular training. ma.lotel1aJ:1ce. inspection, and evaluation. Make
sure all engineering systems are of maximl1II1 cJ\;pta~ion-proof design. Acetone colvent blend pracnb a danserons fare and explosion hazard;
perform aU work: operations involvwl; it carefully aDd in a way that preYClits exposing liquid or it~ vapnr to ignition sources. To prevent static
s~arlcs, electrically gr'ound and bond all e¢DbidetS aftd pipelines \lSed itt shipping, transferring, TCllctiYJg. production. and sampling opcr~tions_

CQUSidct' aUlUmlltic !,;prinklcr systeQlS for fU'C protection in work areas.
'. - . 1"'- , ,

T an ortatlQQ nata (451 eFa In-IOI .102): see acetone and tsol aJcohQI MSDS CoUt:elwn. Nos. 300 &114 324
/ttSlJ fJ"-:lI6f1 R~rC('eacm 1.2. 26. 3S. '13. &4-9<1. 100. 101. 103. 116. 117. ·120,114 124, 126,n~ t~ I~143,1046. 148, 159
I'ropv04 bJ'1 M AJII5oa.. BS: 'lnctullrtal H1I'~e R.evlew: OJ Wilsoa, Cut; Medica' RevJew~ W SilYCllQ&lI, IVW i Ed.ked bJ': 1& SWall. MS ..,
~"'ClII!19J brOeshlmPwbJ"WG,c;~loZJycCllDlDadalnrOl"~""""-"atlbel"'lJ1Waa'spamis.,;on;"~lId.llldpEDbulDllEn!Iab~afmr-&abcldarotlZlCparQUa".purpo-a
OR~" do<: pw-<bu..... lespoulbi1lt)'. ~lb-&bf~\!e_eba 'easlUcale die }IrqlGlllI_ orftdt Infanmioa. Oa:Waa.PII\tiabiaa~uiM alaIdlI_~ IIIKa-R'J"~snnaw..--

-' ·t\';i~DI"u 10~ .u......,,. IX ...1c.bIUIY vC.-.cbInf~ IW .....io-&l_1u IIoc pVcJlut:(s It*:odo<.<1.,..".-= '" f..~~Qolltll v..,.

(

r
'-.



FFFFFFFFFF III SSSSSS HH HH EEEEEEE RRRRR
FFFFFFFFFF III SS SS HH HH EEEEEEE RR RR
FFF III SS HH HH EE RR RR
FFFFFFFF III SS HHHHHHH EEEEEEE RRRRR
FFFFFFFF III SS HHHHHHH EEEEEEE RRRR
FFF III SS HH· HH EE RR RR
FFF III SS SS HH HH EEEEEEE RR RR
FFF III SSSSS HH HH EEEEEEE RR RR

MM MM SSSSS DDDDDD SSSSS
MMM MMM SS DD DD SS
NM M ~lN SSS DD DD SSS 10/15/88 029308-01
MM ~1f1 SS DD DD SS CAT NBR DESCRIPTION
MM MM SSSSS DDDDDD SSSSS

1. SB105 BUFFER PAC PH4 7 10 3X1PT/PK
IMPORTANT SAFETY INFORMATION -- DO NOT DISCARD.

PLEASE ROUTE TO COMPANY SAFETY OFFICER.

IF NAME AND/OR ADDRESS
HAVE CHANGED, CONTACT
YOUR FISHER SALES
REPRESENTATIVE OR YOUR
LOCAL FISHER BRANCH.

FISHER SCIENTIFIC HAS A
COMPLETE LINE OF SAFETY
PRODUCTS AND INFORMATION
FOR THE LABORATORY.
CONTACT YOUR LOCAL FISHER
BRANCH FOR FILMS, BRO­
CHURES, CATALOGS AND PRO­
DUCTS.

THE EARTH TECHNOLOGY CORP
300 N. WASHINGTON ST
ALEXANDRIA VA 22314

FOR EACH CHEMICAL, AN MSDS SHEET WILL BE
SENT ONLY ON THE FIRST SHIPMENT UNLESS A
SUBSTANTIVE REVISION OCCURS.

REQUIRED MATERIAL SAFETY DATA SHEETS (MSDS) NOT
ItIe LUDE DIN THIS MAI LING ~JI LL F0LLOW UN DER SEP­
ARATE COVER.
THIS PACKET MAY CONTAIN MSDS FOR PRODUCTS MAN­
UFACTURED BY OTHERS AND DISTRIBUTED BY FISHER
SCIENTIFIC COMPANY. THESE MSDS WERE PREPARED

~~ BY THE MANUFACTURER AND FISHER DISCLAIMS ALL
~ LIABILITY FOR THE CONTENT.

P 0 NUMBERS

1. 7



~8 1/15,

~~BUFFER SOll'U'T'IONS** JO F. /-:;
**BUFFER'SOUUTrONS** 1-/
**BUFFER SO~UTIOHS**

MATERIAL, SA~~1Y ~ATA SHEET_ •••••• - ,_ ..... __ •• _ - - •• - • .... __ ..... ......~_ ......... _ .. .. ... _ '-' •__ •• - .. - - _ .... __ ..... - __,0__ '" __ • _

:..;. •••••• , I

• • • I •

; -" EMERGENCY CONTACT S: '
'. . '., . GASTON L'~~:'PILLORI ..

,t· ,(201)·.796~7i00..
..1 ,

" ~

( '~o ~) ";' ? (; .- 7 100 ~ . ", " , ~
. .• ,f. .'. " . . I .... •• I'... • ••

THt:: INfORMATION BELOW IS BELIEVED TO BE ACCURATE- 'A~D REPRES~NTS: THE BEST

~~~g~~~+~~~L~y~Rb~T~~YA~~Ak~Bb~R~~~¥~.~: E~~W~~~R6RWIH~e~~DN60W~~~R~~k~Eg~ TO
SUCH U1FOr-.:Htiil0N AND WE ASSUME NO~LIABILITY RESULTING FR H :ITS USE •. USI~RS
SHOULD MAKE THEIR OWN INVESTIGATIONS·rp DETERMIN~ THE SUITABILITY OF THE
INFORHAT IOI~ For, THEIR PARTICULAR ,PURPOSES," :,:,'.,

FISHER SCIENTIFIC
CHEMICAL DIVISION
~ REAGENT LANE
FAIR LAWN NJ 074~0 '

,t' ••..,_.. -... -.. '- .. --, .. _- .... ------suBsTANCE7"iDENTtFIcATION------,.. ----··------------------,--
l' 1, '. "

SUBS TMICE: ~,~ [{UFFEr, SOLUTIONS ** .. ' ,
TRADE NAMES/SYNONYMS: PH 6.0 (CONC)~ (S6-B-106):6 PH 6~ (SO~D-104)1 PH 7 (CONC)
(SO-B .. i09)1 F'H 7, (SO-B':'10S) I PH:7',\,YELLOW), (S -B-1-0()J PH 7.4J.. (SQ-B··1iO), '
~:W 9: 2 (~~H~~ i ~ ~6~F'~~4 t ~ ;-BH~63~fS'"!'~:-:-12~') J PH 7 •.2, (0, 2M), (SO-P- (4) I

CERC~A RATINGS (SCALE 0-3): ~EALTH~2' ~IRE~0 :~EACTIVITY~0 'PERSISiENCEuO
- 10 I. •• _ ••••• _.-. __ .. __ _ ••~_ _.:. _ ~ .:._ o __ •• ,.,._ .. __ '.

COMPONENTS AND CONTAMINANTS '
. .. .

F'Ef';CEtn; COMPONENT: SOD~UM' PHOSPHATE, DlrlASIC 7558-79-'4
, NA2.-:H-P-Q4·

F'[r:CENT: COMPONENT:' POTASSIUM PHOSPHATE, MONOBASIC 7770'·77-0
,K-H2.-P-;04

r-'Ef,CCNT: COHPONEN'(: POTASSIUM PHOSPHATE, Dlr-<A-SIC 7758-79'-4
K2-H-P-04

EXPOSUf,[ LI~ITS:
NONE For\ ALL COMr/ONENT S . ,
•• _0 __• _ 0 _ _ ••• _ __ _ .. _ __ .. _ .., .. ,.. .. __ ..- _ _ _. .:... ., _ •••••

. . PHYS.ICA~ DATA

Dr:':"cr\lr"'-IO~~ CLEAR, COLOf,LESS LIQU,I'n <'R~D, YELLOW Of, rlLUE FOF< COLOR

CODED SOl.UTIONS) : BOILING POINT. APF'ROXIMATELY i 00 C

Mel. flNC r~Olir~" Af'PROXIMATELY 0 C. ,VAPOR Pf,'ESSURE: 14 MMHG' (WATErn

t ". (.'1;·Ot\~\ T '( OH !~:t, '; 1:. (ETHER: 1) >1 F:H; ~6-8 SOLUBI L I TY I N WATEr~: SOLUBL E

'I Ai' 0r, [) [ U~. I -;"(: (I, 7 ( WATE R)



MO VE CONT AI HER. fROM FIRE Ar<E A I F ~OSSI,BLE. A\'0 I D ,9RE ATHI NG
KfoE? UP\JI Nt).

~ - - - - ow .. •• '

FIRE AND EXPLOSION DATA '
FIR E t. N[) EX F"_, Q,: I 0 ~J H;; ~ Af\ D:
r,EGL1G1EILC ;11,[ AND EXPLOSION HAZARD· WHEN ~X'pOSED TO HEAT OH FLAHE.'

,
r !RErl('HTIt~G MEDIA "
DRY CHEMICAL, CARBON DIOXIDE ~ATER'SPRAY OR FOAM
(~984 EMERGENCY RES~ONSE GUrDEBOOK J DOT P 5800.3> •

• ot • •

fOR LARGER FIRES USE '~ATER SPRAY J FOt OR ALCOHOL fOAM
. ( 1984 [Mf.RGEt~CY RESPOl~SE GUID.E'l:fOOJ< J • DOT ,f' 5800.3).

FIREF1GHTING
~O ACUTE HAZARD.
VAPORS OR DUSTS,

,'.
t, .,

- _ ..... _". ••• ••• _. ...... •• ...... .,. ...... __ ... ~ ... .., ... t __ "._~ ...... __· __ ... .. _ .. _ ....... ..

, T,OXICITY,.
:' "

SODIUM F'HOSPHATE, DIBASIC': 500 MG/24 HOURS S'KIN-RABBIT MILD IRRITATIONJ ... '
500 KG/24 HOURS EYE-RAB!iIT HIL,D IR~ITA'TIOHl: i 00e HGlKG INTRAP€RITO't-~EAL-F',fAT. .
L~OJ '000 ~G/~G SUBCUTANEOUS-RAT DLOl 10e0 HG/~G INTRAHUSCULAR-RAT LDLO;
298 MG/I-:G INTRAVENOUS-DOG LDLOL'fO 5 H\1/KG INT-RAVENOUS RABBIT l,.DLOi
CARCINOGEn STATUS: NO~~E FOR' AL COMPONENTS., .' " "" '.

THESE BUFFER SOLUTro~ CONTAINING 'SODIUM 'PHOSPHATE DIBASIC,' POTASSIlM1 .
PHOSPHATE, MONOBASIC AND POTASSIOH PHDSPHATC: .. DIBASIC'ARE.sKfw;' EYE ~O'
HUCOO; HEHBRANE IRRITANTS. ..- -- - •.. - _. - --- - .. - - - - - .. -- - ~ _ --- -..- - --..- ..- - - ,..

HEALTH EFFECTS .ANp FIRST AID
U~HAl.A T ION:
IRRITANT.

ACUTE EXPDSURE- ~~~~~I6gwp~5~~s'~N~g~~~8 ~~S~A~SIBAB~~6~PHATE
DIBASIC MAY CAUSE RESPIRATORY TRAct IRRITArIOH AND CQUGHING,

," ~. • :. • • t • ". '",' • :•• , :. '. .: • ! . I '. • 1

CHkONI C CXPOSURE- ~ROt.ONGED OR REPEATED EXPOSURE. TO .VAPORS' OF roDIUM .'
PHOSPHATE, DlBASrc~ ?DTASSIUM:PHOSPHATE~~#ONOBASIC ~D
POTASSIUM PHOSPHATt.. DIBASIC MY CAUSE KeSPIRATORY TRACT
IRRITATION. '

F I RSl AID, REMOVE FROM EXPOSURE AAEA TO Fj(£S11 ~IR ltiHEDIATEt. y~. IF BREATHING

~~sR~~ ~5~1N~+t~Ig~~kw-:r;,I,~eIi~iJL£~1~&~~~'A~~~~~bA'~~R~tmOOBARH AND
AT REST, ADHIHISTRATION OF OXYGEN SHOULD B£ PERFORHED BY ~UALIFIED
P,ERSOIHiEL. GET KEDICAL ATTENTION ,lffi'iEDIATELY.

SXIN,CONfACT:
I~RITANT.

ACUTe EXF'OSURE- CONTACT WITH SOpIUM PHOSPHATE, DIBASIC HAY CAUSE S'TRONG



PA~~~S~!8~E2~ ~8gfY~N~~O~~~~~~EA~~~ftg~~/M~~p8~~~~I~~?O~C~OL
r~'ULSt:': CYANO.>IS, COMA AND CONVUL~·IONS •.

INGESTION OF POTASSIUM PHOSPHATE MONOBASIC AND POTASSIUM
PHOSPHATE, DIBASIC ·MAY· CAUSE NAUSEA, ;VOMIT ING AND DIA'RRHEA.

\ ' .
CXPOSURE- CHRONIC INTOXICATION, BY SODIUM PHOSPHATE~ 'DIBASIC~, .

[-'OTAS SlUM PHOSPHATE, 'MONOBASIC AND POT AS.) I UM PHOSr-HATE I

DIBASI~ HAS NO~ BEE~ Re~ORTED IN HUMANS. '

:: II fi 0 tIre

I RR I TAT I ON", ERYTH'EMA PA IN AND BL I STEf{S • '
CONTACT WITH POTASsiuM PHOSPHATE MONOBASIC'AND POTASSIUM

F'HOSPHATE, ·DrBA~JC MAY CAUSE LOC'AL' rIRRITArION t

l:ilR(JN!C E:XPOSUF,E- Pf\OLONGED or{ r<EPEATED'~EXPOSURE TO. SODIUM F'HOSPHATE
iDIBASIC

t
POTASSIUM PHuSPHATE, HONOBASIC,AND POTASS UM

PHOSPHA t:, DIBASIC, MAY CAUSE DEf<M'AT-ITIS t, ',. , •. ': '"

:. :. " .:. : . . '·';:~·i' .~. . .~ . :' .:..:. .. ..., ~

F~RST AID'~ r,l:110VE CONTAHINATED CLOTHING AND' SHOES IMMEDIATELY t' ~ASH AFFECTED
AREA WITH SOAP OR MILD, DETERGENT AND LARGE AMOUNTS Or- WATER UNTIL'NO
EVIDENCE OF CHEMICAL REMAI~S (APPROXIMATE~Y 15~20 MINUTES)~ GET MEDICAL.
AT TENT I ON I MMED lATELY. ',,', '.,.

t:YE COIHACT:
IRrdTANT. ,,' ", '. ' "i,

ACUTE EXPOSURE- DIRECT CONTACT WITH SODIUM PHOSPHATE, OIDASIC MAY CAUSE

, I§~h~~tI8~NT~~fNW~~~ ~g~~~~IuRN~~§~PHATE' MONOBASIC AND
r"OTAS SlUM PHOSPHATE ~ : DI BASIC MAY CAUSE If<RITAT I ON. -:: I.' , ,

CHROHI C EXF'OSUm;:·· PRO~ONGED' OR R~i>8ATED ExPQS~RE JO SODIUM kHOSPHATEt
. ~~ES~~~tE~O~~~~!I~,~~?S~~OJ~'CaN~8~e~IeI~I~~POTASS UM

F rRST AI D·· . WASH EYES IMHED'IATEL Y,: WITH' LARGE AMOUNTS OF WATER, OCCAS IONALL Y
LIFrING UPPER AND LOWER LIDS UNTIL NO EVIDENCE OF CHEMICAL REMAINS
(AF'F'ROXIMATELY 15 .. 20 MINUTES~ t GET M~DIGAL ATTENTIQN IHM~DIATELY.

tHGc',STION:
IRRITAH7,

ACU TC EXr'OSURE-

I

1::E~,C:"I ..'ri~' i •

STAf.lL E u:~ :;C.-\ NOf~MAL TEMPERATURES' AN9, PRE'S SURES •

, ,

:' : r.: S T MID ... DI LUTE THE ALl< ALI [-( Y G'I VI!NG LJ AT ER 0R MI L1< I MMEDI ATE LY AND Al. LOW
VOMITING TO OCCUR. EXAMINE VICTIM FOR POSSIBLE CORROSIVE INJURY TO MOUTH
';ND THROAT AND IRRIGATE AF'FECTeD Af<EAS 'WITH 11. ACETIC ACID UNTIL AL.KAl.I IS
COMPlE7ELY NEUTRALIZED. DO NOT USE GASTRIC LAVAGE OR EMESiS. GET MEDICAL
rlTlEHTION IMMEDIATELY. (DREISEIACH, HANDBOOK OF POISONING,·11TH ED.).,
ADMIHT STr,ftTIOH OF ACETIC ACID .SHOULD BE PERFORMED BY QUALIFIED MEDICAL
P~RSONNEL. '

A~IT.I DOTr. '
t~O ~T'E:':I:':C AUTIDOTE. TREAT)'YMPTOMATI,CA.LLY AND SUPPOf<TIVELY.
' ..... -.- '. '. - - t, •• -- --, ••• -, _ •• •••• _._~ t .. _..:..:_,':' ~ __ .. .. _.... ...: __ .. .' _,.. '.

' REACTIVITY ..:



I He 0 rl r-~ AT r fl I I. I T'I (S : .
~. 0 Dr. UH ? H0SF' HAT (Z',£. DI BAS Ie:

MAY· DE CORRcsrv~ TO HETALS.

r' aTAI' \ I I : oJ :·..·1· 0 " f' HAT E H0 NO [r 0 SIC
r~ 0 ~ N0 ~ ~ J I}, c6ti F' r'; TI ~ I LrTIES, A~~D DIC-<A.7IC:

D[COHrOS~TION: . .
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF PtiOSPHORUS AND
TQXI escDrUH 0XIDE" , ;;" :.~ :

r:' ULYMEf~ 1ZATI O"l .
NOT KNOWN TO OCCUR.
·~~K~k.~[i~W~K.'.~~~*~**~***~~~**~*~~~~*****~~**~***~*~*~**~~*~**~~*~*****K**~*

CONDITION,S. 'TO, AVOID

NONE Rt::F'ORTED.
'.

l.~~~~r~~~f~l~l~~~~*~****~~*~*****~********~****~************~~*~**~~*****~~~~
SPILL AND LEAK F'ROCEDURES' " .

QCCUr' H T! 0 ~~ AL SF'l Ll. :
NO SPECIAL PRECAUTIONS INDICAT~D~ .

• __ • __ _ w __ ••• .. __ _ _ _ _ _ _ _ ._ __ ~ _ w _ ." _c ._ .. "- -

PROTECTIVE EQUIPHENT

00 ",

."1 i'o" ,t i'
o '00. 0

VENTILATION:
PRQV I DE GENERAL DI LUT I ON VENT I LA'rI,ON.,

RESPIr,'ATOR.
NONE REQUIRED.

CLOTHING:
EMPLOYEe MUST WEAR APPROPRIATE PROTECTIVE CLOTHING AND EQUIPKENT TO. PREVENT

ANY r'OSSIE<ILITY OF SKIN COHTACT'JJIrH THIS SUBSTANCE. :. ,,'

GLOVES: ..., "
EMPLOYEE" MUST WEAR APPf,OPR I ATE PRpTEGT I VE GLOVES ··T.O PREVENT C,PNTACT WI TH TH rS
SUBSTANr;£,
eyc F'ROTCCTr.ON:
F.: nF'L or EE HUST WEAr~ SPLASH-PROOF OR DUST ..RES I STANT "S AFETY GOGGLES AND A
r ACE SHIE LD TOP REV EI~ TeO NTACT· WIT H, THIS SUII STAN CE'., .

wHeRE THcr« IS ANY POSSI~ILI.TY TKAJ AN E:HPLOYEE I S ~YES MAY BE "EXPOSED' TO
THIS SU85'TANCE, THE EHPLOYER SHALL 'PROVIDE AN EYE-\JASH FOUNTAIN Wlr.HIN THE
IMMEDIATE WORK AREA FOR EHERGENC:( ~U.SE.. " .'.,

AUTHORIZED - AL.LIED .,F'ISHER SCIENTIFIC
eRE ATION DATE: i 1/09/85 . . RE·V I S ION ,D ATE: 11i 14/8 5



EMERGENCY CtiNTACTS:
, GASTON L. PILLORI

(201) 796':7190

~*BUFFER SOLUTIONS Pti 9.0 TO 11.0**
::~HF~~~··~gGHfJ8N~.~H~:g +8 lJ :8:: .

MATERIAL SAFETY DATA SHEET .
__ •• __ ." _ ••• _ •• _ •••••• '.. f· ~ __ _ .. '_ _ ~ __ _ _ _ _, .. __ •• _ , ••

rI~HER SCIENTIFIC
CHEMICAL DIVISION
\ ~\r-:AGENT LANF.
FA :r I~ LAW N NJ 07 4 i 0
<::0') 79,!;··7i00

fill INFORMAT IO~~ ElELOW IS BELIEVED TO ·BE: ACCURATE AND REPRESENTS THE:· BEST
: IIF ORHAT ! ON CUI~RF.NTL Y t1VA I LABLE TO :US" HOWEVER WE MAl< E NO WARRANTY OF
K~RCHANTABILITY OR ANY OTHER WARRAN~Y EXPRESS 6R IMPLIED WITH D'ESPECT TO
~,'UI:H ~~lFOr\Mr.'TION,L. AND WE ASSUME·NO.LIABILITY F,ESlJLTING FR6M ITS SEt USEf,S
':HOULD MAKE THEIK OWN INVESTIGATIONS TO DETERMINE· THE SUITABILITY OF THt::
! /I r or,MAT I 01-1 FOR THE-I R PART I CULAR PURPOSES. '

- - - ... " '. - - .. - ;. - - .• - - - .• - _- - - - - - - - - _- - - __.__;"1-~ ... - - ... - __ .:. - - - - _... - - _.... - - - - - - - - - - - - - - - - -
SUBSTANCE IDENT1fICATION

SU8STA~iCE: :Hf[lUFFEn SOLUTIONS PH 9~:P ~{): 1.1.0~*'
TRADt: ~L;MES/SY1~m~YMS: PH 9.O, {SO-~':-1r4~i PH 9.0·BORATE '(CONC), (SO-B-i39)J
r' \{ \ 0 . 0 (C ONe ) I ( S0 - B-1 41 ) i f'H 10. .' BLUE, ( SO - II,;.. i 1S) J PH 10 • 0 , ( SO - B-1 i 6 ) }
PH' \ ,0 (C 0 ~~ C) I ( SO - [~ .• 142 ) . . .'

C[RC~A RATINGS (SCALE 0-3); HEALTH=U FIRE;U "REACTIVITY=U
NFr-' A RAT INGS (S CAL E 0- 4 ) : HE ALTH=U' FIRE=U REA CTI VI TY=U---_.. ---_ .. -- _._~ -- ----- -_ ... _..---- .......-...... --- ..............._----------- ---.-.- -_ ... __.- -"-- .. ---- --,..

COMPONENTS ANti CONTAMINANTS .

peRCENT: )i COMPONENT: SODIUM CHLORIDE NA-CL
CAS \',7647t14-5-

r'U,CENT; >\ COMPONENT: SODIUM TETRABOR'ATE
CAS ·13~3-9.6-4

~·cr'Cf.NT ) 1 COMF'ONEHT: POTASSIUM CHLORIDE K··Cl.
CAS 7447-40-7

F'CRCEN~' ~ \ COMPONENT; SODIUM Gl YC INATE
CAS 6000-44-8,

(X"'OSIJ~\E LIMI~S:
NONE E.7TABLISHED
• .. - .... - .• . ..... _ ... - - - - •. - •...•.• - ...,. •...• - • ...,.- - ........ t- .. - ~ ........ - ... - .. -:"" ... - - - - - .... - - ....... to. _t ..... _. _ _.... _ _ f __ ...... ....

,. PHYSICAL .DAT~

~- ~ :: l:~.:I F'r l: C;ti: CL EAR, COL.Of'LES S LI QU I D (RED I YELLOW OR BLUE FOR COLon

CODE) BOILINC POINT: APPROX 100 C
: -: ,I ~ .

~o '~L ,. : NG r-' (I I NT: rl PPRO)'. 0 C SPECI FJC' G~AV I TY: i -1 • 13

SB·IOS

S~F/3

. ~.:



\'h?CJR F'RE::;'UR[, i ~ MMHG (WATER,)', t=¥,APOR-AT'IOt~ ~:ATE: (ETHEF< :: \}' :)'1 ',(TTE)'

r':..,: ~I., ~ ~ SOL :.; l~ rLiT 'r I I~ WATEH': MISCI DLEVto. P0 r~ DENSIT Y: '0. 7 ( IJ ~l Tt: I~ ),
'._ .• _._ .._. _.t .. __ t •• _ ••••••••.• .. ,-,.."_,.__~ _ _ __ I _ •••••••• __• _ •• _ •••• I.'

FIRE AND EXPLDS iON l)'AT A

FIRE AND' EXF'L'trSION HAZARD:
NEGLIGI:ILE FIRE ;\HD EX'F'LOS'IOt~ HAZARD ,WHEN EXF'OSED ro HEF.\T OR FLAME.

FL ASH F'O I NT WILL NOT r~URN

r-IRCFIGHTING HEVIA: "
DRY CHEH I CAL I CARBOI~ DI OX I BE WATER "SPRA Y
(\98~ f.MERGEHCY RESPONSE G IDEBOOK, OOT'P
For, l.Ar<('Er~ rIf~ES.l, USE WA,'ER SPHAY J F'OG ·OR
( ~ 98 4 r::M[r,GCt~CY KESPONSE GU I DE!COOK', DOT P

r I r: [ r rGHTIN G' . :
NO ACUTE HAZ';F,D, MOVE C'ONTAINEH F·ROM :F.rR,E
YAF'ORS OR DUSTS, KEEP UPWIND. ,', '

OR FOAM
580'0,.3)' •
ALCOHOL FOAM,
5800.3). .

AREA IF,POSSIBLE. AVOID BREATHING

- _.. _.. • _ •• - - - - • ,. - - - .. - _ .. - _ ....... - - ..,. .. - .. - _ ... ,. ... - .... - - - - - _ ...... ~ __ ".",. - - .... ~ .... ~ .. - .. _ •• w· •• __ .., __ •• _ -

'. TOX!CITY , .

SO~IUM CHLORIDE, 50 MG/24 HOURS SKIN-RABBIT MILD IRRITATIONI i00 MG/24 HOURS
EYE··RA88IT SEVERE lRRITATIONL 3000 HG/KG ORAL-RAT LD50; 40G0 HG/KG ORAL-MOUSE
LD~O, 3500 MG/KG SUBCUTANEOU~-RAT LDLO; RERRODUCTIVE EFFECTS DATA CRTECS);
CARe INOGEI~ STATUS; NONE. ',. , .
SS~l~MMt9~~T~RA~~22TME6~8iO§5~0~~&~~t b~kelH68~EME6~:gJo~a~A~~~IbDb~+A CRTECS),
F'~f~~~~8gT t~to~~'&e?T ~0~~T RG>~lE8~Al-~·~~cc~~8~N2~6·~T~~~K~.O~~AL-GUINEA F'lG LD50 i

500 MG/24 HOURS EYE-RABBIT SEVERE IR~ITATION; MUTAGENIC DATA CRTECS)J '.
CA F: CI NO GENSTAT US: NONE. . "

SOOIUM GLYCI1~ATE: 564 MG/KG INTRAVENOUS-HOUSE LDS0; CARGINOGEN STATUS: NONE.-_.. -_....- .. -_.. ----- ------ ----.., ........ -_.....-.-- .........------- ..-.....-... --.-_ .........-......... .., ,.. ... ,.. ... ,..---- -....
HEALTH EFFECTS'AND FIRST AID

rNHAl. (', T I 0 I~

!RRITANT.
ACUTE EXPOSURE ' , :

SODIUM CHLORIDE: INHALATION OF CRYSTALS OR POWDER MAY PRODUCE IRRITATION
AND COUGHING, ,

SODIUM BORATE: BORATES ARE IRRITATI~G TO THE KUCOUS HEHBRANES. ABSORPTION
THROUGH THE HUCOUS MEMBRANES HAY RESULT IN TOXIC EFFECTS OF SKIN

\' f. XCO~ I TAT IONS FEVER AND ANURI:A .
PO T~~. SI UM CHLOR 1DE: MAY CAUSE; -NAUSEA, V.QMI TI'NG J <FEVER, HE~DACHE, HYPO­

TeNSION, UE"AKNESS AND FATI(;.UE.
SUI) I Uti GL YC I NATE: NO HUMAN DAlA ·AVAl LABLE. ESTIMAtED TO BE HODE.RATEL Y

TOXIC - SEE TOXICOLOTY SECT,I'ON~

CIIR(J.-:r C 'Esr'OSUR£:



..-U::> I Uh CI~ t. () rn l> E: MAY CAUSE MUC0 US ME: Mr-i r, ANE I t\ KIT ATION • .
:,'(WIUM fIOr,ATE: pr~Ol.ONGED ABSORPTION MAY CAUSE AI~OR£!XIAJ, WEIGHT LOSS,

\/OM:T1t~GJ MILD DIAr,RHEA SKIN,RASH, Al.OPECIA" CONVULSIOHS AND ANEKIA.
r'O'r~~'~-lLJM L:HLO~~IDE: KAY C~USE MUCOUS MEMI<F\ANE ~GRITATION . , ,
S(J))IlJ;--; GLYCINATE: HO HUMAN DATA AVAILABLE. SEE tSTIMATt: IN ACUTEl::XPOSUI~E

PAR AGr, ;~ F' H • .' , -
seE MUT1\ G1~ EI C DAT{; AND' ANI MAt REP f< 0 Due T I VEEFFEe To S DATA r~ Er: ERE NeE ( S ) U~

TOXICITY SECTION. . ,

F11~ST ~ID: REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF B~EATHING
H~S STOF'r:'ED GrVE AF,TIFICIAL RESPIRATION. HAINTAIN AIRlrJAY AND BLOOD
r'Rr::SSURE AND ADMINISTER OXYGE-N IF AVAILAEILE. KEEP AFFECTED PERSON WARM (,d~D
r,T REST. ADMINISTr~ATION OF OXYGEN SHOULD- BE PERFORMED BY QUALIFIED .
F/ERSOHNEl.. GET MED I CAL ATTENTION IHHED I ATEL Y. . •. '

SKIN CONTACT: .
CORROSIVE/SENSITIZER.

ACUT E t: XP0 SUf, E.. DIRE eTC0NTACT MAY DIS SOLVETHE SKI NI' r: 0 RMI HG ULeERS WIT H
HAr~D EDGES 1 ' lrJHl CH HEAL SLOWLY.,

CHf, () NI C' EX P0SUR E- REP EAT ED 0R PROLON GED EXP0 SURE MAY CAUSE: SEN SIT I ZATION
DERMATITIS OR SEVERE ECZEHATOUS'DERMATITIS WITH EDEMA AND
SLOW HEALIN~ ULCERS. . '

r·' fRST AI (, .• F,EMOVE CONTAMINf1TED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
nREA WIT~{ SOAP OR MILD DETERGENT. AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDEHC[: OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET M~DICAL
A"TE~TrON IMMEDIATELY.

EYE CONTACT:
1RF\I TANT .

~CUTE EXPOSURE .
SODIUM CHLORIDE: SOLID PARTICLES MAY CAUSE REDNESS~ PAIN AND If~RITATION,
SODIUM 80~~ATE: BORATES MAY BE IRRITATING TO THE EYt:.S.
r:'OTASSIUH CHl.OrnDC: Dlr~EC.T CONTAC:T MAY CAUSE r~EDNESS AND rr~f~rTATION.
~'ODIUM :;LYCINAT\::: NO HUMAN DATA AVAILABLE.

CI Ir~ 0 NICE XF' 0 SUr\ E .
~'ODIUM CHLORIDE: MAY CAUSE CONJUNCTIVITIS.
SODIUM BORATE: MAY CAUSE CONJUNCTIVITIS. .
POTASSIUM CHLORIDE: MAY CAUSE CONJUNCTIVITIS'.
SODIUH GLYCINATE: NO DATA AVAILABLE. "

F J.f~·ST AI D·,· WASH EYES IMMEDIATEL'( Wr'TH LARGE AHOUNTS OF WATER , ' OCCASIONALLY
:.IFTING UPPER AND LOWER LIDS~ UNTIL NO EVIDENCE OF'CHEHICAL REMAINS
~AF·PRO).'IMATELY 15--20 MINUTESJ. GET M>EDrCA~ ATTENTION I'HHEDIAiELY.

I ~~ (~ F ~. T ION
NFY I Ir, CT0X: I { •

h C' lJ TE t: ).' :' :: sur, E .
~' 0Dr!J ~ -: IH.0rn DE: I NGEST ION 0F' LA r< GE DOS ESMAYeAUS£ NAUSf. A, V0HIT I NG,

~LJSC;..II. ~f: TW I TCH I NG t r-<I GI DITY6, CONVULSIONS AND Pf<OSTRAT I ON. I N INFANT s
~8~g~i9~o~R8g~o~SINOHg~~AtN~E~~~CS52~~N~~DpR~~I~~l.R~~~D~~~Ig~N~NgES
AHD 8~:A IN.

~,(jl)IU!", ~:)f\ATE: C;AUSES NAUSEI\, VOMI:TING, BLOODY DIAf~RHEA, EPIGASTRIC



• I :'.' .' ~ :. i . '. .•.. . ': .' . . i ~ ..
r',"1~~ HrlO HEMOF,RHAGIC GASTRITIS FOLLOWED BY W~t,\KHES~~"LETHAkl~r~," HEADACHe.
r,tSTLESSNESS, TREMO;:'S AHD TWITCHlliG' OF. FACIAL MUSCLt:.S AND EXTKEMITIES,
J;'IT[('r<MrTTl:}~r COHVlll srONS AHD CENTRAL NEF:VOUS 'SYSTEM DEPHES~IOI~.
t>·: r .. HR(I f.l(:" r~ KA WJ TH DESQAMAT ION, EX COR I ATIONS, BLIS TEF~ rNG, BuLL. AE AND
1":7}O~J: r-d'd OCCUR, RASHl:.' ARE TYPICAL.I.Y L.OCATED" ON THE'PF'1LM~ SOLes or

t ::C:', i)UTT:jCI<S AI~D SCROTUM. THE F'}IAr-:YNX AND TYMPANIC MEMr.H~ANts M~,Y ALSC:
':,f' 1~,rr[CTf-·O, F'OI.7mnt~G RESUl.TS IN SHOC~ WITH COLD, CL~,MMY 5'KIN,
~ I 'I~~':--I:\'. Hl'r'OT('r~S!~ltl litH, THf.:EAL:Y 1:'ULSi:

6
COMh AND DEATH. K1DI~EY INJUI~Y

; ~ l' (I D1Ch Tr. D BY [I LI GULRI A1 ALEfU MIN UR·r A nAN\.J RI A, LI VER DAM AGE' I S 1\ ARI:
::,;jT M,;Y accurc orHEP' SYMPfOMS MA) INCLUDE ACIDOSIS INTr~AVASCULAn
·:·J,:'C,L:;.p-:TI01~ AHI.i FE\'Li " r'<i~ONCHOF'N[\.JMONIA, MEN!NGITIS 01\ OTI·n:F: IHFECTIOh,:;'
MAY rIc FATAL. ", . .

rOTASSIUM CHLORIDE: CAUSES NAUSEA 1 'lOMI.TING, SORE THROAT, Arll)OMINAL
F';': r~ AHD DIARRHEA. . ,

S:)OIUM GLYCINATE: NO HUMAt~ DATA' AVAILABLE.

r-rr·:ST ~IC>'~ IF VICTIM IS CONSCIOUS,l. GIVE H.IM l.ARGE QUANTITIES OF WF\TER, TO
lJ!.l.:jTE THE ALKALI. DO I~OT, INDUCt. VOMITING. . '

. .
- - • t'. • _. • ••• __ • _ •__ _ _ .. _ _ __ •• _ __• _,__ _ ,. _ _ w. ~ _ ••••• -, _. -•.

REACTIVITY
Rr:~C'( '£ 't' I ry .
so TAI~L E UN l) cr, NOr'M~Il. PRES ~ur\ES UP Ta THE BO IL I HG PO I NT, 100 C.

rNCO ~F''; T I BI L! TIE S :
SODrUM CHl.ORIDE:
MF.TALS: M;'UY METALS ATTACKED ElY !ODIUM CHLORIDE..
8UILD.u~G MATERIALS: ATTACKED BY SODIUM CHLORIDE.

SODIUM f<ORATE.
AC I OS: n~COMPAT I BLE •

~ODIUM CLYCINATE:
t~or~E Y.I~OWN.

Wrl TEF.;: ~,; ,. Eri - REA CT r VE KAT ERI ALS, SUCHAS 0LEUM, SOD I UM MET AL •

DEC 0MF' 0SIT ION :
THERK~~ DECOMPOSITION PRODUCTS MAY INCLUDE CORROSIVE HYDROCHLORIC ACID AND
SOD rUM ox I DE WHICH CAt~ REACT WITH ~ATEf:' OR .STEAM TO PRODUCE HEAT HYDROGEN
:'rl:J FL~MMAE<Lf. VAPor,s. IF HEATED TO DRYIH':SS,t. AND RESIDUE IS HEATED Fur<THER,
M{..~ Yl[t,D CARBON MOt~OX!DE AND DIOXIDE GASE.>, ANI? LEAVE A CAUSTIC f,ESIDUE •

."
F' 0 LYME F-: rZA T rON :
WILL NOT OCCUF,.

"l.~.~t.~.~~*.~~~~f~~*~*~.fl'~*W~.*~ •• ******.~*************~.**~*******.*.~*~
,. CONDITIONS TO AVOID

~ ~g6~F'~¥?~C~G M~~(~}I~~L~~ IYAHrub~~~T.tH6~~ .Ef s?~g I ~NC~~~AY~c~A~~T ?~L 1~9.~~~~ WITH
5[CT10tl, . ' . '. '. . ", . .

58/05
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.( r: t. ;. I( 1 .... J( .<: ~ It· l(. ~ .~ *lit ~ 'X- ~)f )( ''1.: ii *'X l( .y; ~. )( **)f **.)(- )f***)t **~ ****)(. =J.. )( ~ )( )( )f )0; ~ )(.•:.; If .;:. ;; ** \l H ~·X )t )( )( )( )Eo )( ~ y ''.1 *):.
. SPILL AND LEAK PROCEDURES

() (:: CIJr' AT l Ol~ AI SPI bl .
wc~r< r'E},SON,~L fir, Tf.CTI\'~ EQUIPMENT. AE{SOf~E( SMALL SF'Il.LS ·wITH VEf~MICUI .. rTE,sC() 0PUP6' (1 ND PLAC E I H SUI rA[-< LEE •G., F' Lf\ S TIC CON TA! NERA Cl. 0SET I GHTLY 1\ N1)

~~8~~1~~ ~~ef~~~~~N~1~Ecb~~g~r~~f~~~~A~ug~of~T~Os5~lk~LEScSn9~I~g~~,TgLOSE
T I GHTLY I ;, ND LAB [l. leo RR0S I VE I. 1< EEP 0UT 0 F SEW ERS AHD WA T[ R SOU RC~S •

, .. '" .
__ ., _ _.. __ .. _.•.... .__..• ,•...------.--- - ,... - --- ---- -.- .. -.- .. --- -..-..------------_.•-----

pr,OTECTIVE: ~Q\JIPt:1EN! . .

VEIn·1 LA TION:
PROVIDE GENERAL DILUTION VENTILATION~ ..
RESPIRATOR: . , •
Rl) I.n HH! L[\' ELS- USE MIS" f~ ESP I RAT 0R r-.

HIGH ~~-:VEl.S- SELF··CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

FIREPIGHTING- SELF-CONTAINED BRE~THiNG ApPARATUS WITH A FUll FACEPIECE
OPERATED IN PRESSURE-DEMAND OR OTHER.POSITIVE-PRESSURE MODE.

Cl.OTH1NG: '.
(M~~~Y~3s~Y~IL~~~Ro~P~~?~R~e~~A~~O~~9~I¥~I~L~~~~Y~o~~DEQUIPMENT TO PREVENT

GLOVES:
EHr.' LOY EEMU ST WEAR AF' Pf, 0PRI ATE PRO TEe TI VE Gl. 0 VEST 0 PRE VENTeoNT ACT WIT H rHIS
SOlUTIOIL ~'REFERr\ED MI~TER!ALS·: NATURAL, NEOPRENE AND NITRIl.E nU·BBERS, AND
t' vcr' L.A S TIC •

EYE f-'ROTECT10U: .
EMPl.OYEE MUST WEAR SPLASH-PROOF S4FETY GOGGLES TO PREVENT ANY POSSIBILITY OF
CO~lTACT U~TH THIS SOLUTION. DO NOl WEAR CONTACT LENSES WHEN WORKING WITH
CH[M I CALS I • • •

AUTHORIZED - ALLIE6.FISHEf' SCIENTIFIC
Cr, Et, T'! 0 N DAi E: 09 / 26 / 8 S ! F< EV'1 S ION DATE: i 0/29 " 8 5

6fj/OS
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i~BUFFER SOLUTIONS .(PH 3.00, 4.00, 'S.OO)
l~DUFFER SOLUrrONS ~PH 3.00 1 4.00, 5.00)
~.BUFFER SOLUTIONS (PH 3.00, ~,00, 5.00)

MATERIAL SAFETY DATA SHEET• • .. • - - w. _ •• _ .. .. • _ •••••••••~ ~ ~ ... _ ...... ... ..... _ .. _ _ .... _ •• _ '" _. • ......

EMERGENCY CONTACTS:
GASTON lo. PILLORI
( 201 ) .796 -7100

, .
r:lSHER SCIENTIFIC
CHEMIC';L D~'IISIOt~
~ f(!::AGCN~ ,-';NE '
FAI R LA:J ..J .'1 J 074 10
(20~) 796·7100

THE II/FORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
I NF Of.;M:' TIOH CURRENTL Y AVA I LABLE TO US. ,HOWEVER WE HAK E NO WARRANTY OF
MERCI'I~I.;rs;E:ILITY OR ANY OTHER WARRANTY!, EXpr<ESS' 6R IHPLIED

6
WITH RESPECT TO

SUCH lNFORhATION AND WE ASSUHE NO LIRBILIrV RESULTING\FR M ITS USE. USERS
SHOULD MAKZ THEIR OWN INVESTIGATIONS TO DETERMINE'THE SUITABILITY OF THE
IHFOf~~AiIOtJ FOR THEIR PARTICULAR PURF.'qSES. '

SUEl STAt~ CE .! DEN T1FI CAT ION

F' ERe EII T. Q. 0 4

PEnc EIH: ( 0. I

CAS'-NUMBER NOT
LISTED

SU8S,(;~NCE: li:4~UFrER SOLUTIONS (PH '3.00, 4.00, S.00)~V
. .

MOL ECUl AR FOR MULA: HI X,' UR~

CERCLA RATINGS (SCALE 0-3) HEALTH:0 FIRE=0 REACTIVITY=0 PERSISTENCE~0
NFPA ~'ATINGS (SCALE 0-4): HEALTH:G FIRE=0 'REACTIVITY~0 ,
- •• __ •• __ •••• , ·w .. _ -' _ ,.., __ ._ __

COMPONENTS AND CONTAMINANTS
COMPOHENT.: HYDROCHLORI C, ACI D

. CAS~ 7647-01-0
. "

COMPONENT: POTASSIUM HYDROGEN PHTHALATE
. CASt 677-24-7

COMF'ONENT: FORMALDEHYDE
CAS~ Sq-00-0

"\

COMPONENT: SODIUM HYDROXIDE
CAS* i~10-73-2

COMPONENT: WA~ER

NONE

0.05F'ERCEIH

F'ERC£NT 99

OTHE~,CONTAHINANTS:

EXPOSURE LIMITS:
tJONE TH;,T AFFECT THE PROPOSED APPLICArrON.' - • ... '4 _ ...... _ .:.. __ ... __ .. _ ..... __ .. __ ... •• _ ... _".. - ..... ... ,_ •• _ ,. _ ,_

PHYSICAL DATA
DCSCRIPTIm/: CLEAR COLORLESS LIQUID. (MAY BE COLOR CODED ACCORD.,ING TO P·H



AND MAy VARY WITH MANUFAC1 ER)
80 I L ! NG F'O INT: 2\ 2 F (1 00 C). MEL TI NG PO I NT:· 32· F' (0 C)

,
SF' [ C! r- I.C GRAY! TY: 1. 0 . VAPO f\ PRESSURE: 14MMHG .(1 20 C (H 20 )

• '. I

[',' A ~' 0RAT ION RAT E: ( ETHER=1) ) 1 ( TTE) . PIi: 3 I 4, 0 F~ , S

SOlU~ILITY IN WATER: COMPLETE' VAPOR DENSITY: 0.7 (WATER)

-_ - -------- --------- -'- ~ ..- - -..-- -- -- --- -------..,. -..- - - - •. -
FIRE 'AND EXPLOSION DATA

f."lf'E AND EXPLOSION HA'ZARD:
NEGLIGIBLE FIRE AND EXPLOSION HAZARD WHEN EXPOSED TO HEAT OR FLAME.
FLASH PO INT: i~OT Ar'PL I CABLE

r-IRE~IGHTING MEDIA:
?~~8~H~~~2~kNC~A~~~~O~!~~eB¥6E~~6R~ ~b~A~ ~~0~~~~.

~?~8~A~g~~G~~~9S~E~~5N~~T~515~§~6R,Fg8To~ ~~88~~r.FOA~
r-IRf-:FIGHTING:
NO ACUTE HAZARD. MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. AVOID BREATHING
VAPORS OR DUSTS; KEEP UPWIND.

TOXICITY
CA"r. I NO GENS TAT US: Nm~E •

r'()TASSrUM HYDr,OGEN F'HTHALATE IS AN EYE, SKItl , AND MUCOUS MEMBRANE IRRITANT.. . --- - _..• - .. -'... ------.......-_.............---.. -------------..-- --- -- ... --..--.... --...... --_... ---.. -- ...
HEALTH EFFECTS AND FIRST AID

I ~nlh~.AT! 01,:

ACUTE EXF'OSUf\E- POTt~SSIUM HYDf<OGEN PHTHALATE MAY CAUSE IRf<ITATION.
CHRON! C EXF'OSUf,E - F'OTAS SlUM HYDROGEN PHTHALATE MAY CAUSE I RR I TAT I ON.
r!~ST AID- REMOVE ~ROH EXPOSURE ARSA TO FRESH AIR IMMEDIATELY. IF BREATHING

HAS STCF' PED,G I VEARTI FIe I AL RES F' I RAT ION. KEEPA It FEeTED PER SOH
WARM AHD AT REST. GET MEDICAL ATTENTION.

SKI/\ CONTACT:
~cu'rc EXr-'OSUf<[·· POTASSIUM HYDROGEN F'HTHALATE MAY CAUSE SKIN rF\RITATION.
CHf"ONIC EXF'OSURE- r'OTASSIUM H)'DR~GEN PHTHAL·ATE ~AY CAUSE DERMATITIS.
rTRST AID- REMOVE CONTAHINATED-CLOT.iING ANti SHOES IMMEDIATELY. WASH AFFECTED

/I of /3



AREA WITH SOAP OR MIlD DETERGENT AND LARGE AMOUNTS OF 'WATER'Ut~t!L
r~ 0 EVIDE NeE 0F' CHEHIe Al- REM AINS (A PPRO XI MAT ELY i 5- 20M I NUlES) . .
GET MEDICAL ATTENTION. . .

..
EYE COU";'ACT:

ACUTE Exr'OSURE·· F'OTASSIUM HYDROGEN PHTHALATE MAY CAUSE IRRITATION
REDNESS AND PAIN.

CnRUtiIC EXF'OSURE- POTASSIUM 'HYDROGE:N PHTHALATE MAY, CAUSE CONJUNCTIVITIS.
r IRS T AI D·· WAS HEY ES IHHED I ATELY WIT H LA R(j E. AH0UN TS 0F WATE R, 0CCAS I bt~ At. LY

LIFTING UPPER AND LOWER LIDS l UNTIL NO EvrDENCE OF CHEMICAL REMAINS
(AF'F'ROX IHATEL Y ~ 5-20 MINUTES). GET HED I CAL ATTENTION I MMED I ATELY . '

. INGESTrC!N:
,

A CUT E CXr' 0 SUR E.. POT ASS I UM HYDR 0 G.E H PH THAL ATE MAY CAUSE NAU SEA, V0 HIT I N(j ,
AND DIARRHEA.

F"IRS7 A1D- IF' VICTIM IS CONSCIOUS IMMEDIATELY· GIVE 2 TO 4 GLASSES OF
WATER, AND It~DUCE VOMITING BY T6UCHING FINGER TO BACK OF THROAT. GET
MEDICAL ATTENTION IMMEDIATElY. '

REACTIVITY
REA CT I 'I I TY:
STABLE UNDER NORMAL PRESSURES UP TO THE BOIL~NG POINT, 100 C.

IHCOHPAT181LITIES: . '
WATER-REACTIVE SUBSTANCES, EXAMPLES FOLLOW; ,OLEUM, SODIUM.
DEC 0 HF' 0 S 1TION: ..
BOILING TO DRYNESS RELEASES A 'SMALL AMOUNT OF HYDROGEN CHLORIDE GAS AND A
T~ACE OF FORHALDEHYDE. :
POLYMERIZATION:
\JILL ~OT OCCUR .

•,~.~w~~.~~~w.~.~*~.f~~ ••• ***~*~~~~*~.If*~*~*~****~x***~~)Eo.)Eo**~***.*****~~**~f~
CONDITIONS TO AVOID . .

h'lCJID COtHACT UITH OR STORAGE WITH :INCOHPATIBLE MATERIALS, IHCLUD-ING THOSE
LISTED I1~ THE REACTIVITY SECTION.. .
II li • 1/ 1I It •• l If • l: ... IE If ~ WIf If ~ ~ If ~ WIE • ~ ~ 't ~ If ••.If *~ • ~ It If l( • )Eo *W)Eo If If•• ~ *I( W*W~. fiE *" )Eo )Eo )Eo If. fiE J( • if • )f ***~ *

',. SF' I LL AND LEAK PROCEDURES
OCCUPATIONAL SPILL: '
PROVIDe VCNTIlATION, ABSORB WITH VERKICULITE OR OTHER SUITABLE KATERIAL.
PLACE IN ~ SUITABLE CONTAINER (PLASTIC OR METAL), FOR L~TER D1SPOSAL.KEEP
OUT OF seWERS AND WATER SOURCES.

58/05
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pr,OTEC"r I VE EQU rPMENT

Vt:IH.tLATIOH:
F'r,OVIDt: CE~~Cf~AL DILUTI01~ VENTILATION.

RF.SPIRATOR:
NONE nF.QUIRED.

C,"""lf",O()TrHECINTCIV:C Cl.OVlJING . RY OLONGEDI 11 t, EQUI RED AS Nt:: CESSA' T0 AV0 I D REF' EAT ED 0R PR
:: 0 NT ACT U I TH THIS SOL UTI 0 N•

GLuvES,
j:'ROTECT!VC CLOVES Af,E rn:QUrr,ED AS NECESSARY TO PREVENT REPEATED OR PROLONGED
CONTACT WITH SOLUTIOH, .

Eye F'f\:OTCClION:
[Mr-'LClyr:t: MUST WCAr, CHEMICAL SAF-EorY:GOGGLES (PREFERRED MAtERIALS: F'OLYETHYLENE,
v ! TO H 0R oJ' rd~ A~~ EX) AS r~ ECES S ARY TO AV 0 I D AI~ Y PO SSIB I LIT Y 0F CON TACT WIT H
S0LUTIOt~, DO NOT WEAR CONTACT LENSES WHEN WORKING WITH CHEMICALS.

AUTHORIZED - ALLIED FISHER SCIENTIFIC
Cf\ EAT ION DATF.: 091 i 918 5 REV I S rON DATE :' 09124/8 5

",
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. -:'"' . " . ... . ....•l
N:ateriaf Safety Data .~t..r>,
~4<f~ usoc.. Scf«)!.~ H.«cn.~tQC1.
Cot~et'de~(~Cf:A 101S1 0

PREPARED 1/2/85

M&~cC1ut~OsN.&{oo

ALCONOX; INC.
·E~T~~

(2-12) 473-1300
Adcj(..~ (Numb«.S(ie«.<Av. St~.. ec"(j lCPCod<1

215 PARK AVENUE SOUTH

NEW YORK, N.Y. 10003
Ti~Na~

and Synonyms .

o N.A.

ALCONOX

ANIONIC DETERGENT N.A.

P'O~s S4ccMGia(
4

NONE NONE
C~(a~(

NONE
AllOys

NONE
Ven.cle . Me(aft4c CoatK\OS

NONE "NONE
~S Fia~ ~da(

NONE Ptus CoatcoeJ 0< Cole Fl(JIC NONE
AdditIves Olhe<s

NON.E NONE
O(t'\efS

NONE

NONE

8O<Ccng PocC"t (. F) - Spodti<: Giavity (H,O- II.
o. N.A. N A.

V8.(>O( PreS-$CJl'o (tneTl HO J PeiC~ V<Xat~ ~V~ (%)
N.A. N.A_

V tJo<J( ()'(t(1scty (AIR .. " EVaooc'8ttoo Rate

N.A. e,) N.A.
..

APPRECIABLE
~&la,no, and Odo<

WHITE POWDER INTERSPERSED WITH CREAM COLORED FLAKES ODORLESS

f;:-~::-S-=-h=-P-:<>on(-:-:'_C_M-:-eihOd~_U_U<1_) N_O_N_E I,-F_~_mcnc__~_l._~_·_s__N_._A_- ol_ld__N_.A_._I_Ud__N__.A_-_

EIt(~SI'W'QMOd'" WATER, CO2 , DRY CHEMICAL, FOAM,· SANO/EARTH

$.0-«:1«1 r.... foonl~ Procodvt'cs

FOR FIRES INVOLVING THIS MATERIAL, 00 NOT ENTER WITHOUT

PROTECTIVE EQUIPMENT ANO SELF CONTAINED BREATHING APPARATUS

NONE



Eo :t~g(O ...C"~~4"····" •••.• -- • • ._. __ •

PROLONGED EXPOSURE TO DUST.MAY IRRITATE MUCOUS MEMBRANES

a: _.lO(t~~'~~.~~~:"" t-~i:.\:-;;;: ";n~-~""...Jq_'!._j_.J_~_:(_:~_-"'_-,(-:-,,;,-:-. _.__-:- _
''''~lin'o( "ol'vc·. ~~: .:"';i.~: .: ....:~. .·"--~.~:}f'.;f'c~,,-,[~" -~-;::.~

NO O~T~ ..~VAlLABLE" =-'·"TREAT·~.=J\S-·NUISANCE OUST

i 'QC1'Cv f o(SI "<I Pcoc~cs

EXES ELUSH WITH PLENXY O~ WATER" FOR 15 MINUTES, SKIN-FLUSH WITH

NONE

AVOID STRONG ~C~DS

MAY RELEASE 'C92 GAS ON BURNING

H~l.I(dOvS MayOccUC' CondC(t()C'lS 10 AVO<!
POf'(mc." -talo(,n NONE

..v.ll NO( OcCUf

X
-

MATERIAL FOAMS' PRO~USELY, SHOVEL AND RECOVER

MUCH AS POSSf~LE~· RINSE ~~ER~ SEWER•.MATERI~·IS C~MPLETELY

BIODEGRADABLE .. i ~ . . ,'~ .. ' {:

QUANTITIES SHOULD BE DISPOSED OF ACCORDING TO. LOCAL REQUIREMENTS

FOR NON-HAZARDOUS DETERGENT

DUST MASK

N.A.
-------r.:-----------------------

~Lol(

NORMAL
Iloc-.3;-El(ha~--·
I
If-v-<<:-na-n.c-2-(-(~~-~(-'---~-----------+:Ot~f\et':---·------------------
! N.A. N.A.

USEFUL - NOT REQUIRED
Eye Pt'o<ectoon

USEFUL - NOT REQUIRED

NOT REQUIRED

SHOULD BE STORED IN ~ DRY AREA TO
~~------:--._------

PREVENT CAKING
._---. ------------------------------------------(--... Pf~..<~<.A.(.(\ ..

NO SPECIAL.R~QU:t;REM.ENTS OTHER "THAN THE GOOD INDUSTRIAL

HYGIENE AND SAFETY PRACTICES EMPLOYED WITH ANY. INDUSTRIAL CHEMICAL .
._- ---- ..- - - -----------------------------~~=O<'ft\~o:7:SMA~.lO

f".~ 2 (l1<- J .6.,

----- - - -------------::...-..._-_----.:_-----...::..-._-----------------



U.S. DEPARTMENT OF LABOR
Occup2tio.nal Safety and Hoalth Administt~(ion

"·MAI'ERiAl 'SAFETY 'DATA "SH'E"ET
RequIred und~r USOl. Safety ~nd Health Aegul~tio(U"'0(" Ship R~i(ing,

Shipbuilding, and Shipbreaking (29 CFR 191-5, 1916, 1917)

"_t<" Ac»tH"....... ­
OM«II No......R13.1'

.. ..
.. ' SECTION I

MANUFACTURER"'S NAME. IEMEROENCY TELEPHONE NO.

Berol USA, Division of Berol Corporation (203) 744-0000
AOORESS (.\'um"<r. SUf'ct. City. Stille". lind ZIP cocJ~J

Ea~le Road. Danburv CT 06810
CHEMICAL NAME AND SYNONYMS ITRAO~NAMEANDSYNONYMS

Xylene based marker ink Berg Ie LIQVID TIP 11~00 Spri pc;
CHEMICAL FAMILY IFORMULA

Aromatic hydrocarbon Proprietary

SECTION II HAZARDOUS INGREDIENTS

PAINTS. PRE"SERVA T1V£S.!. SOLVENTS " TLV I :1C,
TLV

(Uniul
ALLOVS AND METALLIC COATINGS (Um,d

PIGMENTS Oil soluble dyestuffs 10 ! BASE METAL

CATALVST I ALLOYS

VE:HICLC I MeTALLIC COATINGS

SOLVENTS Xylefle CAS ~1330"'20-1 85 I FILLER METAL I
I PLUS COATING OU CORE FLUX I

AOOITIVE:S
_.

1 OTHERS

OTHERS Phenolic resin 5 I
TLV

HA.ZARDOUS MIXTURES OF OTHER LlOUIDS. SOLIDS. OR G:A-SES " IUniul

r

SECTION III - PHYSICAL DATA

80lLING POINT (OF.) Xylene ~8 i-284~ SPECIFIC GRAVITY (H,O"'l) 0.880

VAPOR PRESSURE: (""':" Hq.I 680F (20oe) 6 PE:RCENT, VOLATILE 85BY VOLUME ("'-I

VAPOR OENSITY (AIR-ll 3.7
~VkPOAAT:OURAT~

0.59(I!utyl Acetate -1)
SOLUBILITY IN WATER Negligib e

APPE:ARANCE ANO ODOR ~~~~~~..~~~t·~ ~~~n cap, ~ool felt nib.

Form OSHA·20

SECTION IV • FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (~'''Od u-.d) .II'LAMMABLE: LIMITS. I Lei I Uel

Ta~ closed. cUP 800p 1 I 1

EXTINGUISHINO MEDIA
foam, CO, chemLc41s.Exclude air - use dry

SPE:CI"'L FIRE FIGHTING PROCEDURES

~xclude airDo not use vater

UNUSUAL FIRE AND E)(PLOSION HAZARDS
vith air betveen & l<XIer explosion l1mLt3.VaDor forms explosive mixture upper

~

//~~F--£AJw,N -



(:'t"" ••
.{"";- ..

LIQUID TIP 1100 & 6100 Series

SECTION V • HEALTH HAZARD DATA
THRESHOLO LIMIT VALuE:

100 ppm
EFFECTS OF ovEREXPOSURE

Anesthesia; headache, nausea, dizziness, etc.

Ink is moderately irritating to skin & eyes.
EMERCENCV ANO FIRST AIO PROCEOuRES.

Remove victim &.rc9tore breathing if required. :-
Rpmnvp frnm ~ki n ui t:h d i 1 nt:p.d commercial bleach (17. Sodium Hypochlorite).

Flush eyes ~1th ~ater.

SECTION VI . REACTIVITY DATA

STABILITV Iu~sTAaLE I ICONDITIONS TO AVOIO

I STABLE i X I
~~PATABILITV ;:\IalC'rlals 'u'IJI'"iJ'

N/A
HAZAROOUS OECOMPQSIT'ON "~OOUC's.

C~rbor. r:1Onoxide

HAZAROOUS MAV OCCUR
: CONOI TIONS TO AVOIO

POLVMERIZ A nON
.-

WILL NOT' OCCUR X I ---:

SECTION VII . SPILL OR LEAK PROCEDURES

STEPS TO BE TAK-EN IN CASE MATERIAL IS RELEASEO OR SPILLED

Avoid ooen~e or spark sources.

WASTE DISPOSAL ME THOO R ' &. 11 to evaporate in a ~ell ventilated area.emove cap a ow

..
..

SECTION VIII • SPECIAL PROTECTION INFORMATION

RESPI~ATORV PROTECTION !Spc'C';I'- '.'"1'd
N/A

VENTILATION LOCi\L EXHAUST I SPf.<.;IAL
;

M:ECHANICAL {(,( IIrr<J(j i OTH€n

I
PROTECTIVE CLOVES I EVe. PROTECTION

OTHeR PROT'ECflVe. EQUIPM€NT

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO 8£. TAK-E.N IN HANOLINe ANO STORINC

Avoid open flames &. spark sources. Avoid excessive heat.

OTHeR PRECAUTIONS

Hazardous materials as per 49 eFR 172.101 - Xylene (Xylol)

Hazard class ( 49 ern 172 • 101) - flammable liquid

PAGE (2)
C"O .14-' 00

FO«1'1 O$HA·20
A 7 J

25/
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g'Scott Specialty Gases .
HUlJ rE li1 , NORl H. Pl UMSl EADVILL[, PA 18949 (~15) /6(-;-80(;1

.J
~l~J 'Electronics Group .

2~i30 HAMILTON BOULE.=VARD_ P,O. nox (:;40, 30urtt f'LAINrlElO, N.J. 01000 (2{)1) 754-7/00

REGIONAL PHONE NUMHERS
PA (215) 766-8861 CA.(714) 887-2571 . MI (313) 58g.2950 TX(713) 644~"8~O
NJ (201) 754-7700 CA(41S} 069-0.162. CO(3~)442-4700..~A (617).~4s-a707 .

CHEMICAL NAME: l.~ohl\tylcl\c in Air SUPPLIER: Scotl SpeciallY C:a~t""'" Inc.

CllliMICAL FORMULA: CtHl0/Ait ADDIU:S:S: 2330 1I:1Il1ilto/l Blvd.• South PI'linfield, NJ 0'/080

CHEMICAL FAMlLY: Alkene in ~a.. mixnm.... I" Cn~c nf 1~lI1cr-gcncy, (:&11 (908) 754-7700

DA1E PREPARED: 4/23/92 OTHER DESICiNATION,s: None

OTllER

100 ppm
Balance

CONCENTRATIONCAS #

115·11-7
25635-8H-5

COMPONENT

lsobutylene

_tQ~~1i.kr:~jfi(t.l1.tEN;t~~~:~t~~e~;~?f~~$~:g·~:~:.·}·\f?:~::'~~~:~~:f~~:2i·<t:?·:::\g~~::;~·::~:·~~:~:)::et"f----:t/~~~~;:··:.:~;:::~·:;-\:.:·~\·~:~·:·\::~:·I
. EXP()SlJRI<: LIMITS (I·...M)

ACGIH OSIIA
'fLV PRI.

None esLablishcd
Nona eM~hli;dl~·.cJ

BOlLlNG POINT (<'C): -194.4 SPECU:IC GRAVrrV (H20 = 1) (g> 20U C: OJ~8

VAPORPKESSURE@ 20°C: N/A PERCENT. VOLATILE UY VOLUME (%). IO{)(~

VAPOR O~SrrY (AIR := l): l.2 kg/m3 EVAPORAT10N RATE t __ :; I): N/A

SOLUBILITY 1N WATER 20°C: Insoluble APPEARANCE AND ODOR: Colorless ga.<o with II possible
slighr oll~finjc odut.

·~~~~~l!f.ttGSr<rJiJ!fi~~~~~i~~:~~~:~~~r.;~tff~~§.;'~~~~~~;~~~~i~~~
FLASH POIl\lT~ND ME~HOO FI,AMMAULI~LIMn'S !~~f. U~L

Nonflnmmable------
EXTINGUISHlNG MEDTA: USC wiant i~ ol.1.'pruprialc tor surrounding lire

SPECIAL FIRE FIGHTING PRorFOUkliS: WC·iIf ~1"·l:(JlIlalfJcd hrl~alhill~~ :Ippar:ltu:; lind full prouXlLvc cloUting. Usc
"'ala spray to keen fire exposed cylindcr~ cool.

UNUSUAL FlKE AND EXPLOSION HAZARDS: COIllprco.sscd ~li( at high prcsSllre~ will Clcccler.lrr the hum'ng of
f1:unm6lble materhtls.



-06-93 09'53AM HNU SYSTEMS. INC.
P03/03

STA1ULITY: SI:\bJc um.ler norm". :'llomge cOlldilions.

INCOMPATIRILITY (MATERIALS TO AVOID): NOII(~

HAZARDOUS OECOMPOS1TlON PROUIJCTS: Nom~

HAZARDOUS POLYMERIZATION: Will 1101 oc..'(:ur.

l{()UTIf.." OF ENTRY: Inhal:uion

. EFFECTS 01: OVEREXPOSURE: (ACUTI~): 'nle cOllccn....uicJII of isclhucylcne in this mirture t:hould not present any
symptol1\!\ of toxicity. (CIIRONIC:): Nune (MI~DJCALCONDITIONS AGGRAVATEn ItY OVEREXPOSlJRl-:):
Nunc

CARCINOGENICITY - NTP'! ~ TARe MONOGRAPHS'! llil

F.•MEn.OENCY AND FIRST AID: (n'Jalaliu" - rmrnediatcly recnovl~ victinl to fresh nir. If brc.,thing h:L~ ~topred. ~ivc

:lllifici:II n:spir.tfion, If hrcafhinl~ is difricull. J.!ivc nx-YB<.:n.

STEPS TO lJE TAKEN: Evncuure and ventilat~ area. Remove ItAlking cylllldcr III exhaust hood or s:.re OUldoors ilre if this
c:ln h<.': done ~rcly.

WASTE DrSPOSAL METHOD: Return cylinderJ to supplier fot proper dj~po$a1 with any v:.lv(" outlcr plugs Or c..-:lpS .)

cured and v:llve protection c:sp in pl;\(:<.·. Allow ::0.'\ In discharge lit a slow rme 10 the ntmo~phtre in no unconfined are.... or .
~"lCIt:JlIs[hood.

ltESPIRATOIt¥ PROTECTION (SPECIPV TYPE): Use.1 sclf-cont;linud hre:tfhing itPI);Uatus in C':l.~~ o( ~m"'t'8crtcyo.

non-routine usc.

VEN'nLATJON: Provide ndequ:ltc gcuer;t! :lnd Inc.:al (;xh:tUS( vcutilmiul1.

OTHER PROTECTIVE EQUIPMENT: W~1t s:lfcty ,!nn~lcs. ruhber ~I(lvt:.~.and ~1Ie(y ~hoes. A s:lfety shower and
C':yewar.h ~(uti()n :should be readily availflblc.

~RECAUT.llJNS TO ac: TAKEN IN HANDLlNG AND STORING: Store ill weJl ventil:sted mens only. Keep vLllyc
protectiun l:.1p on cylindel'S when not in use :10(1 ~CUfe cylindcr wllel1 using to protect (rom falling. Use suit:,ble hand truck
!o ll10ve cylinat:rs.

OTHER PRECAUTIONS: Protect confaincn: from physil.:;lt damage. 00 llOt de(:,ce cylinders or labels. Move cylindef
villr :ldc(,ume hand truck. Cylinder should he rdilled hy qU:llificd flr()dtlcc,~ ur compressed ~asl!S. Shipment of n
'.nrtlpre~..ed g~:s cylinder whJch hns not been filled hy Ihl~ owner or wilh his w(illen consent i5 a viol:uion of federal law (AQ

CFR)_

)



Material Safety Data Sh~et C:~IP' No. 187
Geniwn Publishing Corporation SODIUM SULFITE.

1145 Catalyt! Street ANHYDROUS
Schenectady;, NY 12303-1836 USA

(518) 377-8855 GEMUMPU8USMNGCORP. Issued: June 1986

08/05/93 15:43 '6'919 541 1405 US EPA LIBRARY l4J 008

MATERIAL NAME; SODIUM SUlFITE, ANHYDROUS

DE.C:;CRIPTION: Inorganic Salt

eITHHR PSSIGNATIOl:l:i: Sulfurous Aoid. Disodium Sa1~ Na2So3, CAS #7751-83-7

MANJIFAClVRERIStJPPIJRR: Av.uBblc from levent s~liers. iDCludiDg:
MaI1inekrodt. PO Box 54391 St.1..ou.U. MO 63147: Telephoae: 800-32.~71SS

HMIS
. If: 1
F: 0
R: I
ppE....
·See sect. 8

.... ·~O:·

Not Found

~D~Qk!f:~"'E;T~~l~U)'I·L"t""~~~~MN7?,;t'fD:~t.:".t .. :!::':"~:ic:;~~~~".tf.ii'i~~';~~·:·;:::HAZ!A.RD· '~DATA":' . . ....
~.~~-:: ~~3.~~.. ;..a.:ca~~~~~.. ~ZJ~ .-..v,..,A. ?;.t........ NAY~ ,_ I ••••:. e. .. •.• .. ..

Sodium. Sulfite 99 No 11..V Established.+

• DccompositiOd ptoduc1S (see sects. 4 al1d S) may contain sulfur dioxide~
ACGIH (1985-86) TLV iJ 2 ppm or S mgim3_

- ........
DoWog Point. 1 aim. dq; F - Decomposes
Vapor~2S~~mm Bg _ Not App&able
Vapor Density (Air • 1) ._ Not Applicable
SolubillW mWatI!:{@ 33.4-c. g/100g SOlvent ~ 28

AppemP9i and odor: A ftee-flo:wfug whitt; powder or aysWliDe solid. Odorless.

Spl::Qfic Gravity, 15.4-C ••• 2.63
Melting Point., Decomposes @ .•• 302"F (lSO·C)
EVllporation Rare ••• Not Applicable
Vollltiks, % ... I...ow
pH (l% A'l.ueous Solution) ... 9.6-9.8
Molecular Weight .•• 126.04

. 1
......

~Em;0~~:;IHR~~UJ.~BXimiBSleN~A-TA~t~~~4Wf~:Xci~~=~i:E~r~~~· ~£OWER UPPER
Flash Point and Method I Autoignition Temp. t flammability Limits In Air Not Not

Noneombustible I Not Applicable I ~ % by Vol~me Applic4'bIe Applicable

EXllNGUISWNC MEDIA- Dty cbemicaJ..~ dioxide; foam, w~ or water ~'Ptay. Noncombustible. U$e a· smothc:ing
lcd1Dique to extinpisb tire and any media .itable for extinguishing su..rrmmdiog rue.
Decomposition of sodium sulfite at 11 12-F (60<rC) forms sodium sl,llrK~ (Na2S04) and ~-odiurn sulfide (N:1ZS); at 16S~:F
(S)()(tc) it yields sulfur dioxide (S~)_

SEfCrAL BRF...FIGHUNQ PROCEDURES: FiR: rzghrers should usc ~lf-<;c)DtaiJledbreathing apparatus and full)' protective
clothing. particulArly when products of dc::c;;ompositioQ are fol'Il1cd itt enclosed liteM.

~
'''''':SEtmIID'~rS':*RJ:i'!>:~m·I'IlIT:'lT...mt··:E~';';<':. •.. ,.+~_•.A_..........:..." ... :::;::;··.:~:~: ' .,."..;.';.. ;,,,~ :::'.. : .. , ':~~ :::::y:. ,:.

1. . _IV • ,50 !~;> :;- ~ "0- '\ • ~YJl, :'I~.i:.: ·""'I ·.:. ~~~~~\,;.P,:·u+:_, 0": ,. • ..: ••••:.;.;: :~ :.. :.:" :"~; ; .. : ." .• , .. .. ••••• ". " , '" •• • "'"v.... .. ,..••••• "A,0,..,,.., ••••• • .." ,................ • .

CHEMICAL INCOMPATIBJI roES: Sodium sulfite, anhydrous, Vi it stable material in wcathcnight. dnsed containers ~L room
tc:mperanue under normal £fOrage and bmJdJiD.g <:oDditions. It does DOL undergu haz.at'dous polymerization.
It i~ incompatible with oxidiUog agcnls aocl acids. It will xelease sulfur dioXide, which bI roXie :utd r.orrusivc. when in
contact with miner:aI 8citb.
Addition ofwata' may cause an exothermic reaction. Anhydrou~ sulfite d0C5 nl)t oxidi7.c as rapidly as the hyorared sulfite.

Products of thenna1-QxidAtive degradation can ioc1ude sulfur dioxide.
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No. 181 4/86 SODruM SULFITE

(

CopY1ight <0 June 1, 1986

."AS:EeDI6N·V(i.A~;;iir:.w:;.a.:;y';'.·RD.imm.6~16Nl:;;~lj%;.~......-----~,r,,,,:v:'t~::-z;w· ~~~,:,:--";r-""'·"·""·""·"·....: •• ':-: ,": ••, ~ ~ • • .: II ....', ... ~.4< .:.. • ' ••, • """''llo ,At I" ~""~:~:i.c~~~ 'HI I I X<- ~2«~~~
~ ••••• S ••110 • ",)l.... _. • ........ )0'''''.».... ..:O=,": ......................................._ .......I'Yf.--,.,.. NA'''''''''''''''' '''''0'

Sodium sulfite is not Jislcd as a caroinogea by the NTP. fARC. or OSHA.
SUMMARY OF RiSKS: Based on animal sbldies. iohaIatiOl1 of sodium sulfite dust or solutions lDOly alae in'ib(Uou to me
mUCO\1S I1.1CD1braIles of the. &1OSCl. thro.t, mel upper respiratory tract Heating this maratal ~leucs sulfur dio~e {SOz>,
which is iIritaling to the tnUOOUS membranes- ~ted.Ot ptolougQd still c;;on~(;tmay cause iaitatioo. Eye c.eml.-:&. may
cause irritation. Ingestion may iniw.e !he gas1roiDlestinal tr.Ict by the liberation of sulfurous acid; large closes may lead to violC11t
colie. dianitea" or clxculatoty and CA:Iltral tIetVOW: $)'$t=I distutbm~. TARS3BI QBQAtiS: GmroiJ1~rma1 tract. fBI~lcr
ENTRY' Inhatadon. ingestion. ACum~: Eye, skin. respiratory. and ga.~inte.ca:mat j.rrlr..uoQ. CHRONIc
EFf£C"rs: UnkDown
FIRST AID: EVE CONTACT: Flush Choroagbly with running water. iJJcIuding under eyelid¥. for IS minutes. Get O'CdIcal
help.• SKIN CONTAQ[: Remove coobmunatM clothing. Hush affected area with water; wash wiJh soap aod wacer. Get
mOOic-.e1 help.+ INHALATION: Reumvc victim 10 fresh air. RelUn and/or support brcathiD2 as RquiRld.. Get Jl)Cdjca1

help.· INGESDQH; Rinse mouth with wJU;r. Give victim 2 to 3 glasses of water to drink to dilute Ute materiaL
Induce vomititlg. Never give anythiDg by mourh to 3Q UllCOoscious or convulsing victim: Get medical help.·

• GET MEDICAL ASSISTANCE &: In plmt. pimDcdic. cotUalunity. Seek: prompt medical assist:uM:e fot furthc:r.lIl:almall,
obsavatioo, aDd support~ f"atEt aid. ifiI1d~.

~E~Q~t!S8mI;;~:eRmse--D~lSH0'S~p...R0eEDeRESi~~.r'·':A.A:f~'r-;.VA..~~.~~ii?iii.1~i't~~»~~~~v-:.. .' ~ "0 • 0-a:;:: It. •• ••~ •••..,. '.0(..... . . . ...~...w~.~.~~.... c~~t.:+i<~•.f.-!;:t~,~.•~:~~~~~~

SPILL/LEAK: Notify Al"ely pasonne1 of splUs. Provide adequate "aIli1ation. Rcmo~ sources of heat. CIe&u\l'p
pcrsonocl should use proteed.oD 28ah1st il1ha1ation of<JUlt mel coDbct with m3feri2l.. Contai.IJ Spill and scoop up for
recovery or disposal and p1lcc: ineo appropriate retaining conrait1el". Avoid creating dust. Thoroughly vacUUg;l UJc; IGa of
~~id\JC:Sor fiush lnce~~with much water (smaD. amouots of water may cause an cxodtcnni.c; ~tioo). Doaot
flush to sewers or open waterways. Avoid cont2ct with acids.

DISposAL: Reclaim for salngc or n:usc. Neusralizaliou with acid will We3.Sa sulfur dioxide <SOV gas.

~·E€~lfj.N~"I~E~..RwmEer-.r.0N~JNF0RM~~-;[a~;S!f.1S~;«';·~~~;:~~~t.allz:::~~;"": •• • '.. • _ ~ . . • .. ;, . : .....................................~::-J:,.:':y........:4<C'" ••••••• '0 ......

GOGGLES: Wear chemical safety goggle&.
GI.DVFS: We. robber gloves (cotton gkwes 111; adequate for d(y material). boots. apron. md other protective clothing
suitable for use canditions to }KVcot coDbct with skin.
RRSPIR AIDR' Use a ,NIOSH-approYCd R:3piIator for emagalcics 01" when COD~(lnsof dust ~c uakJloWI1. Use an
appropriate respirator for suJ[ur dioxide Ihou1d Ulis gas be released.
'VENTILATION: Pn)vjde: gen~lor IocaI (hood).exhaust ftotilatiOtl wfficieot to mjnjrnb:c employee exposure where Ute·

conditions gencnuc airborne dust or decompositiou prOd.tlCls.

Cont3et lenses po.~ 2 t:peCial h8UId; 10ft lmses absorb irtit3%1ts. and au lenses cooccntnltc them.

SPECIAL CONSIDERAlJON; Remove soiled cIothiJ:Jg and launder it before reusc. Eyewash st4tioas. satety shof/CtS. and
washiag facilities should be accessible in aIas of use and handl.idg.

"jf.$EGT1~)l.'l~~B.ECMA;lf;~RE~mIQrSSr:1\:ND·Aee.MMEN1?sr w '.~. ,,~:<,««-~>;;...:.,.:A....:,.'"A" hwM..........-:' ., -... ~~":;.::;: ~..,.. .., N ~ '.: ~. ~ ~ ~"~.Y" :.,.:. .... : . ·"tl • .:'~'" • . .;. "; . ~YA;.:.y.~:.'-=A'*:~:)l:«$'::«4':X....:A·''''''..,..y,,~XCJlW(~~«."'*:Y: :::::;.I.. J." • if. ~ • • •••• ••••••••••••••• •• .... ..' 0'\>' • • •••• • ••••y ..........VoY",_y._ __.,• ..,.•..,.,.....~

SlnRAGE SEOREQ6JJQN: Store sod.lu~ sulfite, anhydrous. in weathcrtight containcn in • cool. dIy, well-vetltilalcd area
away from oxidizing agents. acids,. and source.~ of heaL Pmr.eet containers from physical daUl3ge..

OmEn. rRnCAUflONS; Avoid breAthing the dust of this matctia.I 01" ilCi COntu;l with skin, cYCll\, or clothing. Do not
ingc.« it. Wash hmds thoroughly after handling this nU1t.erial and helm; cating. Usc good bOU3Ckccping techniques and
follow good personal hygiene practicc;s. Do noL handle mdium sulfite with bare h3J'ldB. Eating, drit\lti.ug, aud smoking
shotlld be prohibited in area" of it" u.c;e or handling.

Data Source(s) Code: l-U. 14.31,34,81,82. 84. CK

I~ as to tbo sw'tIIbiJit)' of iDfOl'rmlioa bcn:iD for pwdIaIcr'l pwpotCI Approvals ?to~u.o; II/ti~·
ate ncr.rsunly~. rcapoui!ri1ily. Thetet'ore, dhOUfIl -.b1e~

Tndust. H1~DeJSarety -illJJh. bcco '*= ID. Uu: PRpumOli of IUCb Ulfonnatioa, Gaaium f\lbI~iPLC:osp.. '1-a(.CA~ 110 wvnatica. PJra A~f'CICdfA£iOIUlIIId ....... _ '-POIlll1 ility ...
(0 the~yot .wc.L.'lit,. uC iafClr'rl'UlliO(l rqr~liacioaWPU~5

. Medirnt Revle-w
'Co-
~~~~,. \- Q-f,.ia=dcd purpoICII or tor r.ouequccu or iu~ •

~ ......
--r. - - ~
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MATERIAL SAFETY DATA SHEET
GENIUM PUBLlSffiNG CORPORATION

1145 CATALYN ST.• SCHENECTADY. NY 12303 USA (518) 377-8854

Fruin ~um'sMSDS CoUec:tioft, to be U!Cd as .l"eferencc.

SECTION 1. MATERIAL IDENTIFICATION

~p
---~

MSDS I __3_L_4 _

ISOPROPYL ALCOHO~

Revision D

lss\IOO; October 19~2

Revised: September 1985

(800) 631-8050(~Olj 4SS-4400

MATlUUAL NAME~ ISOPROPYL ALCOHOL
OrnER OESI~TIONS: Isopl:opanol, 2..Prot'anol .. sec-Propyl A.lcohol. Diulclbyl

C H 0 CAS' 0067 63 0
~~FACTURER/SUPPLIER:3 R~ilable from several sources, including:

Allied Corporatiort
PO Box 2064R
Mo'I'Tist.own, NJ 07960

Carbinol, Isohol,

<®>
Petrohol. JPA,

SECTION 2. INGREDIENTS AND HAZARDS
ISOPROPYL ALCOHOL

Current OStiA PEL and AGGIIl TLV (1985-66).

The ACGIH STBL is 500 ppm, 1225 mg/m3.
NIOSH has recommended a 15~inute ceilirtg of 800 ppm.

NOTS': NTP and IARe list CAS '0061-63-0," isopropyl alcohol manufacture
(s~rongacid process)"as a human carcinogen. We believe this ra:£e:TS
~o ~he process and not "eccssarily the product. Check with your
supplier~.

SECTION 3. PHYSICAL DATA

% HAZARD DATA

ca 100 8-hr TWA: 400 ppm or
980 mg/m3..
Hu;;n:·Eye:-;,O-ppm------
Primary irritation dose
Hum3n:-inhiia~ron:------

~~~-~~;_!~------------14m, Oral LOLo:
8600 rag/kg
Ra~:-orii:--------------

5840 raglkg

Boiling POUl't, 1 atm • _.. •• •• •• 180°F. (82u C)
Vapor pressure @ 20oe, mmHg •.• 33
Vapor density (Air~l) _.. _.. 2.07
viscosity. 20°C. cps _.••.•••.• 2.4
Solubili~y in water ...•.••.. _. Completely

soluble
APPEARANCE 6 ODOR: Clear, colorless liquid with ~

Threshold odor concentration. IOO~ rccot,nitio4 by

Specific gravity (H20-I) •••.. 0.786
Melting point ••.•....... _._ .. -127.30 P
~ Volatile by volume, 200 e - .. C~ 100
Evapor~tio~ rate (CCI4~1) .... 2.6
Molecul~~ weight ••••..•..•..• 60.11

slight non-re5idu~1 al~ohol type odor.
test panel, is 28.2 ppm.

SECTION 4. FIRE AND EXPLOSION DATA Lower upper
A~oittUti(\nTemp. FllUDIDabUity Limits in Air

EXTINGUISHING MEDIA: Carbon dioxide~ dry chemical, ~lcohol foam. Use water spray to cool fire-exposed t~nksJ

cont~ineT.s. A £inc water mist mQY be used co smocher fire or to dispcrs~ vap~~~. 00 not use a solid stream
of water since the ~arl!3.m will scatt:er and spread the fire.
Isopropyl alcohol is an OSHA C1H~~ 18 flammable liquid. It is a dangerous fiTO hazard 3nd ~ moderate:
explosion hazard when exposed to heat. flcullt':s or oxidj,~eX"$. At 20°C. the vapor space (satura:ted) above
isopropyl alcohol ~ontains abou~ 4.3 volume %of vapor. Vapors are heavier th~n ~ir ~nd mR~ tr~vel ~

~onsider.ble discancc 'to an ienitiol1 ~ource and flashback. Fireti crhteT!'I !ionnlrt w~"r ~r:lf-c"'n~lIo?ner4 h'f'"f.'p,t:hing
3.pp~r¥tus And full p.rotec~ive c.lothinR when fi$thtin~ fires involvinl! t:his mRf-,~"ial.

SEcrION 5. REACTIVITY DATA

This materi~l i~ ~t~hle in cl~scd containers at room temperature under normal sturaBe and handling
~omli.ti.ons. It docs not pol)'Tl\erize_ Isopropyl ~lcohol is im:ulllpatible with acetsl"dehydc. chlorine, ethylene
oxide. hydro~en-palladiumcombination, hydrogen peroxide-$ulfuric. ~cid cOlubinati.on. potassium ter't-but:oxidc.
hypuchlurous acid. i~oeys.nates. ~itroform. phosecne~ Oleum, perchloric acid~ and s~rone Qxidizinf agents.
Do not: store ;,~opl"Qpyl alcohol in ",luminw'Il cont.ainers-

Therma.l-oxidative degradation prOth.lct!i can include carbOJ1 monoxide.

~ e _ '-ole lII.k. GtIII f'ublWda&~
~-m.I_ wttllald IpIdIlr~ ................

GENIUM PUBUSHING
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10/82 XSOPROPYL ALCOHOL (Rev. 0)

~Ecrl0N6. HEALTH HAZARD INFORMATION I TLV 400 ppm (jOee Section 2)

••~ 400 ppm. vapor~ of isopropanol (TPA) ~~Y cause mild irrit~tion of the eyes, noSe. ~nd ~h~a~. Prolonged
exposuro5 abQve the TLV m~y cause n~use~1 he~d~che. and mild narcosis. The liquid is irritating to the eyes
and produces intense s~inging and burning. Lf not pTo~ptl1 removed, IP~'may cause eye dama~e. Repeated or
prolonged con~ac~ wi~h ~hc skin may cause irritation and dermatitis. While tUAi~ skin absorption is unlikely
it should be conS idcred ill meeting tIle TLV. Ingestion of IPA wi 11 l;~u5e burning of the g~tl'Ointestintl!
tract, nausea, vomiting, bleeding, CNS depression. he~lysis. and pulmontlry dtlm~ge. Ing6stion of as little
as 10 ml ~y cause serious injur,r. while ingestion of 100 ml can be f~tal. 1~e single lethal do~e for an
adult i~ approximately 250 mI. The iLV for this material is set on the b~si~ of eye, nose, and throat
irri tation. I PA hR." good ",uning p-mpert iC5.
FIRST AIO: EYE CONTACT: Flush eyes. including under eyelids. vim TWU11ng water for ~t least 15 minutes.
Get ~edical a~t:en~ion (Inplan~1 c~i~y, p~~.Medjc). SKIN CONTACT: Flush exposed area with water while
remOving cQntamin~ted Clothing. Get medical attention if i~i;~tio~ peT$ists. INHALATION: Remove victim to
rnsh edr. Restore e.nd/or s\IPport breathing as required. Got: medical help. INGESTION: Gi.ve vict~m milk or
water. Induce vomiting by sticking finger to back of th~oat. Contact: a physici~n OT Poison Control Cente~.

Never give anything by mouth to A per~on who is uncons~ious or is haVing convulsions.

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety personnel of h:rge spill$ 0'1" leaks. Remove all sourCeS of heat and ignition. Provid.e IRaximum
explosion-proof ventiltltion. Evacuate all personnel from area. except for those involved in cle~n-up. Remove
leaking container to sa~e place if feasible. Clean-up personnel peed pTO~e~tion against liquid cont*~t and
vIq10r inh tllation- AJ;JsoOl:"h sraall spills with paper 1:owels, evaporate flammable alcohol in exhaust: hood lind
burn dry paper. Contain large sp~lls and collect liquid •. if feasible: or absorb with ve~ic:Ulitc or sand.
Plae~ waste or absorbrv1~ in~o closed cont:ainer (using non-sparking tools) fa}: disposal. Water ~pr~Y'~an be
used tu dilute alld flush spill if necessary. but do not flush to ",ater course or to sewer or enclosod area.
DISPOSAL: Burn. waste liquid in an approved incinertltor or dispose of via licensed WBS1:e disposal company.
Absorbed liqUid can be landfilled. Follow Federal, S1:&te and Lo~al ~egulations.

AQUATIC TOXICtTY ~~ 90: 1000-100 ppm.

~ECTION 8. SPECIAL PROTECTION INFORMATION

Provide gcner31 and lo~al exhaust vent:ilation (explosion proo£) to meet ~LV ~equiremen~s. for emergency O~
nonroutine exposure~ where the TLV ll4y be cxcceded# use an appropriate NIOSH approved respirat:or. Fume hoods
should have a minimum face velocity of 100 IfM. All ~lectric~l 5eTVic~ in use or s~orage ~cas should have
an explosion-proof deSign. Wear impervious gloves And safety gla5ses to prevent con~ac~ With the skin ~~

eyeS. If repeated or prolonged ccmtact. with liquid or mist: is likelY. wear I?ro~ective' ~l,01:hing il\eluding
boots, apron 2 and face-shield or splash goggles. Remove contamiJlat~d clothing immediately and do not rCuse
unt.il it has been properly laundered.
Eye wash sta~ion5 and s~:f~t.)' sJaowers 'should be avail~blc: in use and handling areas.

Contact: lenses.pose a speci3l hazard; soft le1\SBS may absorb and all lenses concentrate irz:itants.

SECfION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containcr& in a cool, dry, well.ventil~ted area away from oxidizers, heat, sparks, and open
fl~e. Protect containers from physical damage.
U~e only with adequate venr.i13~ion. Avoid inhalation of v~pur and repeated or prolonged contact withUIC skin
Remove contaminated clothinc immediately. Wash thoroughly after handling.
Ground and bond l;onLainers and equipment when 1:uulsferring or pouring liquid. Use non-sparking toolS.

Do !lot eat or smoke in areas where ~his mtLtcl'ial is being used OT handled.

oar CLASSIFICATION; Flammable liquid. DOT 1.0. ~O.: tm1219

DATASOURCE(S) CODE (SeeGloSSMY) 1-12. 19.20.23,26 1 31 1 34.37.39.43.47,: 59, 79.R.

(

Copyrtght ®sep'tember 1, 1985

)NOUST. UYGIENBlSAA!Tv ~ ,,-,r
GENIUM PUBLISHINGlOA S/8SlM

f
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AUG-05-1993 13:27 FROM TETC - CINCINNATI TO WASH INGTON DC P.02

DOD Ha~ardous Materials Information System
DoD &050.5-L

AS OF May 1993
3L .. &8110
lIN: 002002574
a( lfacturer's CAGE: lB464
a~ ; No. Indicator: A
art Number/Trade Name: POTASSIUM CHLORIDE p-e17,p-330

General Information
========~===========~=======~~=========~========e=========================

tem Name: POTASSIUM CHLORIDE,ACS
a~ufacturer1s Name: FISHER SCIENTIFIC, CHEMICAL DIV.
a .. ufacturer's street: 1 REAGENT LANE
~nufacturer's P. O. Box:
~. ufacturer's City: ~AIR ~AWN

I
~ ufact~rer's State; NJ
anufacturer's Country: US
a--I.Lfact urer' s Ii p Cod l'!'; 07410
~ Ilfactl.lt"'er's Emerg Ph :It: 201-796-7100 OR 201-79&-7523
,Jnufacturer's Info Ph #: 201-790-7100
)i~tributor/Vendor# 1:
)f tributor/Vendor # 1 Cage:
)$Jtributor/Vendor # 2:
)istributor/Vendor » 2 Cage:
)j .tributor/Vendor # 3:
)!. ibutor/Vendor # 3 Cage:
)istributor/Vendor # 4:
D:;tributor/Vendol" #: 4 Cage:

f
5. :ety Data Action Code:
3~fety Focal Point: D
Rvcord No. For Safety Ent~y: 002
TI ; Safety Entries This Stk#: 004
_I E .
~~dtuS: S .
Date MSDS Prepared: 03APRa9
S: fety Data Review Datei Z2~EB91

I
S:Jply Item Manager: CX
MSDS Preparer's Name:
~'eparer's Company:
~~eparer'~ st Or P. O. Box:
;:,or'eparer's City:
~reparer's State:
P eparer's Zip Code:

l
~uher MSDS Number:
MSDS Serial Number: BJPCM
~ ecification Number: O-C-265
~.ec Type, Grade, Class:
~azard Characteristic Code: Nl
J-it Of Issue: BT
~it Of I~sue Container Qty: 5 LBS
~yp~ Of Container: BOTTLE
Ne~~nit Weight: 5.0 LBS1<C/State Licen~e Number:
:t.t Explosive Weight:
~et Propellant Weight-Ammo:
l'ast Guard Am~unition Code:



AUG-05-1993 13:28 FROM TETC - CINCINNATI TO WASHINGTON DC P.03

, .
~==~==:~=~==~============~=~~~==================~====~~=============~=~==

Ingredi~nts/Identity Information
::::.~ =======.====:::===========~~==::::=====:========::::==~:::======:;====:=::===============

JpY'·--rary: NO
~r'~4~nt: POTASSIUM CHLORIDE
~~t !dient Seq ..,ence Number: 01
:""~ent: 100
~r~dient Action Code:
gl ~dient Focal Point = D
Ji.~ (RTECS) Number: TS8050000
3 Number: 7447-40-7
~\ PEL: NOT ESTABLISHED
G. ~ TLV: NOT ESTABLISHED
her Recommended Limit: NONE SPECIFIED
;~~~===============~=============:===~===~==~=~=========~=====-=:=====-~=

Phy~ical/Che.ical Characteristics
~~=========================~~=~==~=~=~===~======~;=~:-===~~~===~===~===

P1arance And Odor: ODORLESS,COLORLESS TO WHITE CRYSTALS/GRANULAR POWDER
T' A STRONG SALINE TASTE
iLing Point: ~732F,1500C
lting Point: 1418F,770C
~ r Pressu~e (MM Hg/70 F): N/R
~ ~ Density CAir=!): NIR
ecific Gravity: 1.984
crmposition Temperature: UNKNOWN
J oration Rate And Ref: NIR
tUbility tn Water: 23.8 to @ ~0C
rcent Volatiles By Volume: NIR
~ C'-ity: N/R

I ).-
ldi oact iv i ty:
r (Radioactive Matl>:
.d etism (Milligauss):
rrosion Rate (!PY>: UNKNOWN
It-ignition Temperature: N/R
;:" ;===============~==c=~============;==================~=~==~==~:=~=====~~

Fire and Explosion Hazard Data
~======================~~====:===:===========~=======~===~==========~====~.

~ ·h Po int: NONE
a~h Point Method: NIR
'wer E~plasive Limit: NIR
.( ~r Explosive Limit; N/R
t .nguishing Media: USE WATER FOG, CARBON DIOXIDE, FOAM, OR DRY CHEMICAL•.
R LARGER FIRE, USE WATER SPRAY,FOG OR ALCOHOL FOAM.
r~ial Fi~e Fighting Proc: NO ACUTE HAZARD. MOUE CONTAINER FROM FIRE IF
! )IBLE.AVOrO BREATHING VAPORS OR OUSTS. KEEP UPWINO.
~sual Fire And E~pl Hazrds: NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT

~ FLAME.
~ ===============:~================~~=~=~==:========;==~ =:===============,

Reactivity Data
:~=~~===~=====~~~~======================:=============~================:=

t '. '') i 1 i t y: YES
a' 'j To Avoid (Stability) I HIGH TEMPERATURES AND FLAMES
ilte>"'lals To Avoid: BROMINE TRIFLUORIDE-: MAY REACT VIOLENTLY~SULFURIC AC.ID...
~D _,TASSIUM PERMANGANATE:POSSIBLE EXPLOSION.,3, ~rdous Decamp Products: TOXIC AND CORROSIVE FUMES OF CHLORIDES
il .. lrOOU'3 Poly Occur: NO
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JIaMIlaehHt*' ~.I "Dlna. Inc.
6211 Ann Arbo( load
Dund••,"t 41131

"'r..-o1 ~1.."'. ~.rl 313-52'-2411
I

~~a1 .... ea' l,1aee,..r '~rt1.nd C.~.nt (QAd '65097~15·1)

tn•• ,,- .. mMI)N1 H,draul1a Cement. Type- I, II, end III

m.-t••l IMIl,. calol.bII .alt•

• od.l.t 'ott:l.nd C!•••nt C!on.t.t:- of 'ittal" .f6und pertl.nd e.the
clinker .{tted with • • ••11 ••eurtt a! e.1elWl .ulratl to et)t1ttol ••t:.
Portl.tld e•••nt t!lihk.r I., * .t"tlllt'*d .Ittrill pro'uC!.tI "1 htt .. tl"a to
Itfl. t ••petltUI'I (ar••tlr thin 1200 de,rt.. c.lelua) • alJlture ef
lull.tants.' .ueh I' 11.,.ton. It'll ,h.l. fto- th••tttlt'. ctu.t:. Th.
tUbltl ...ct. ..nUrletur.tI .1" nti.1i" 1t7~I'.ultc f:.l~IUII .llle.~••
eOfttlinl. in I C!1'1.t:al1ln. nat: .Iparabi. into the f".lYldull
eMl,o"lnt••

'ub.tanG" .t.illr to th. fellovina If' known to b. prt••nt in por~l.nd
~...nl'1

(CA. , 1116.-a'·3)
(CAl , 10034.71-2)
(CAl , 12042w1'~J)

(cAl , t206'.'5~.)

(CA. f 13397-24-5)
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l~tL~ !Ir~.~dOd. tDI~di~t., .
M~.~.4_~. .~~~_~ ~~~~~~~~~_.~~~~~~ ~~~~~~~~~_~~~~.~_~

re,t'.~U,"'~.' 'att:1and e....llht•• t" 1L.t4d It" OSHA in 2Q erR t 9t O. t 000. :
Tabl. Z... t·A. and I"lqu!t' ...ttri.l ••fet, data .h••t. (IR. Jlnulr,t 10;"
1080). "IdA (30 era S~.5.-t. ~.f. 2. A~Ctg Ttv'. lo~ 1011. A".ndla I)
end AcorN (ft". far tOI4-5. ApP"luth~ D) tt.t portl.",~ ~•••t1t. ••
"u!.a"~. duat.. ~ort1.hd c•••nt. att UQI l!.~.d ~y NTP. tAke. O~ OdHA
A' ~At~l~o'.ft.. Hev'va•••tfto. ,utt1.h4 4•••~t l • ••nu'.etur.d !t6R ~.w
•• t ••I.l. Mi"'d If'l* th••~ ..~h Cl.l•••~A~.. ..1:'1, 'Ind. .&~l•• " ela,._
.tl.) Iftd pro~•• ' h••t t. pr&Vld.d b7 ~U~lh' la••i1 lu.t•• trAo•• &ut
.stt.ot.hlt. tllf)tnlt. of nat" ... tt,. dooulrlnl, .nd ~6••1"1, h6m!ul •
• l •••"t' ••, t.. found .turin, ah•• l.eA1 _nll,.l,. Und.~ AI'l'H .tlhd.rd••
partl.nd e".ht .a, GofttaLn .75 p.rc-nt in.ol~&l. r••ldu.. A tt,~~lOh

of t~.'1 ~••tdu., ••y ~e f,.' cty.~.111n••11t~A•

•6t1tMa 'elata Not .pp1Le.~1 •• portlehd c•••nt t •• po.~.t.d tolid.

"per t~a.... t Not .ppll~.~1 •• patt1'nd Q•••nt 1•• ~ew4.~.d IGlt~.

t.,a~ ~lttt Not &pplt~.~l •• '~ttl'ft4 o•••nt L• • pbW4•••d .61id.

'8t..tlt~, IM'ltar' 11ilht (0.1-1.0.)

.,..llte Gr-.tt1. (HaO• 1) 3.1~

~pertttOK lat.. Hot Ippl1o.bl•• portllnd eeeent i •• povd.r.d .elt'.

"p••tlDe. 68. adore Or., or whit. pow~.rl no odor.

M61'le. '6~tt Wet .pplle.~l ••

II••' '.~'t ter~l.h. el••nt. Itt ftOho~\u.tL~l••h~ ftO' .*p1o.i~••

't~.l. et ..,1.-1.. t~t.t Not .pp1{~'b1.t
. : ,',

ht......il1lII. ........ Not ".pplie."t••

•~ltl Wlr.ft.lltt.1 'roe....... Ne~ ipplie.1tlell

U,ulnal rit••4 ..,l••i"" "Itdt. Non••

Low•• ..,1811.. Ll.itl N6t .p~lL~A~l •.

u".~ ",l~t.. L'-!tl Not .,~1io.bl ••

U(



ADOIB Tbt••~ld L'-it Val~. (198f-1I)1

01lA rIL (tnultl.oul) t

Totti du.t eont-iblftl no
••b••to. and le,! thin 1_
.llle' - 10 ••,.

Total 4u.t .J'O .l111oft
p.rt101••'f~

Total du.t - 10 .".3
RI.pir.b11 bu.t - ! ••,.3

.ff.., ••f ONn-p-QI

Ao.t., W.t e•••nt. i .•p.e lal1y •• In inlr.dl.n~ In plt'tic
(unhardened) cOftortt.. mort.r or t1urri... ~.n dry tbt .kin ,n4
a'u., Gau.tle burn.. birect contaet with the '''1' ~'n c.u••
irritation. Inhalation ean irritate the upp.r r••pir.tory .,.tlm.

tht~t~t C...nt du.t tin ~.u.. infl.... tion of th' 1ini~1 tl••ue
of tht {,,'.rior at tbe nOI. Inet in'"."'ltioft o~ th. OQm•••
at".r'ttt.ttitv'. i"dividual•••, dev.lop an .11.r.te d.twt.titf. ••
[C•••r1t ._,. C!ont.ln tt".~. (1... than 0.011) ....untl of c'hro.f.Wft
••It. et ~o.pouhd. Ineludlftl ~•••Y.l.nt ~hroalUM. or otb.r ••tat.
f~uftd t6 b, h•••t~ou. or to_Ie in 10... eh••le.l fontl. ft•••
••tll. ar••o.tly pra••nt •• t"aC!••ub.tttution. within tbe
prift~tpal .in.rll•• ] ,

"'t,aea, ••• 'irlt Aid 'roe".naI ! rrtl'~' l)fl' .edt.ttl)' and
rtp••ttdl, -ith Viti' In4 .tt pr~pt ••di~.l attention. Wa.h ."oltd
-kin .r••• with 10lP Ind vettr. Apply .t_ril1 dr•••tna" If In•••t.d,
con.ule I thr.lei.~ l...dla,.l,. Drink vatar,

'tabilit,. prGdu~t t ••table. K••p dr, until Ulld.

teeWpatlbil1t1, A,lu:aiftuM powd.t and othar .lk.1t • IUS .lk.1ihe .,~tb

el•••nt. vill ,.Iet in Wit .ottar or e~ft~~.t•• lib*r.tlnl hrdro,en I'"

....r._ .......ttl_ 'l'Oduat'l HDhe

__'~DU 'ol,..da.~loel Vii1 hot o¢cur.

-------------=-=---=--=--==---=----=----==---,... - - - - -- - - -- - - - - - .. ~~_. -



't-It. tD It. t .... t.. e.... Nt'ri.l t. .pil1"·! v•• dt1 ~l••t1uS' ••thod.
thlt do ~ot dt.p.~•• thl du.t into tht tir. AVGid br••thLnl the du.t.
&Mltt.ne, ,too.dura. at. not ~.~ui~•••

Dl.....l ~t"', I~tl "OU"t. at M.t.rLat ~.h b. dt.p~••4 of •• commoft
V.,t. or t.t:Ul'''td to the eo.,taLn.r for 1.ter u•• if. it i. hot
eont..tnat.d. Lara' .oluat' ••, requLte .p'~f.l hlndl1na•

• _.M~_AA~~~~"~~~~~~_~~ "•••••••••~~ ~~__~~~_~._"~~__~~"~.~_

'tatl.. 1I...,"!'1 'rat:~t:l... ! ..f~tlMt"6tt
----------~-~~~-~~~_~ ~_~~"M~~_~_~_~_~_~~----~-----~.."~-----...,t~.t.~ '.-ttetf.., 1ft du.ey InvltGftM.ht., t~. u•• of • H,HA/Ht08H-'"rov.. ttt,lritor 1. rtco-.tnd'.'

, ••tllltlolll toea1 .wh.u.,t. ct., b. " ••d to control airborn. du.t
1.v.l.. "

.,. rte,..'l... VI. ttlht littt~. ,e••lt. in du.t1 .nvirbhM.nt••

Ik~ 'f.t-etl... U•• 'arrllr erta-•• iMp.tvlou•••br••lcn~ .hd .1k.ll­
t ••L.t.ft' ,lov••• ~eot. and prot.uti•• elotht~& t~ prot.et the Ikt~ lr~.

proloft••~ eefttaet with Vlt e•••nt in pt•• tic aon(!rett. lItortjt or
.1urri.... X...~i.t.l1 If ttl' "brltina with c•••nt or ~It••nt~eort,.l",it'f.
~lt.r!.l.. v~rk.rl Ihauld .hovlt with ,o.p Ind .at.r. .~..tleal-'"
". tal.... eMIII, wit:. tttti -llttl t 1••_ad_

"t I

ACOIN
AI~

tAl

~J
'ro•••HW
NI08M
NT'alKA
tiL""t.

~Itie.ft Cant.rlne. ftl aaV.rft••~t.1 tndu.tt!a1 H1.ttnl.t.
Aaarielft lo~t.t, tot T••tina and Mat.rial,
Chl.tell Ab.trlet Sirviel
Oo~t of , •••ral Rt,u1ttioh'
Cubic lout
Intern.tional AI,be7 ler R•••• reh on C.n~.t

tubl~ ..,t.t
"f,11Lar..
M!~••altt, Ihd H••lth Ad.tnl.t~.tion

Mltton.1 tn.titut. fot Oaaup.tian.l I.flty and H.alth
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Coml'rth.".ivl Environmental Rtspon••• Compensation, and LtabC' tty
Act of 1180 CeERelA) requires nottf1c,tfon of the National Retponse
e.nt,~ ot rl'ealt of quantitf~s of Hazardoul SUb,tane•• equal to or
grelter thin tho r.~ortabl. quantittll (RQI) in 40 eFR 302.4,

Componlntt pr•••nt in th11 product at a 'ev.1 whtch could require
r.portt~g u"d.r tht••tltut• • r.~

"Honi"

Sup.pfund AIIndlent. and R.-Authortaat1on Aet of 1986
SARA Title 111

R'Qutt)'. emergency planning bl.ed on Threlhold Planning Quanttt1e.
(TPO* Ind rllea'i repDrtfnv baled on Rlportabl, QUlntttie. (RQs)
in 40 t~R 335 (ut'd for SARA 302, 304. 311, ind 312J.

Componentt pr•••nt in thit product at a 11vIl which could require
r.po~ttn, u"d.~ thf, Itltut, arl.

"·Mo",'·

Suptrfun. AIIndMlnt. and R.-Authori,ation Act af 19S6
SARA Title III

Require, 'ubmf'.1on 0' annual reportt of ~.1.11' of to~ic ehemteall
that appea, in 40 tFR 312 (for SARA 313). This fnfo~lt1on must be
included tn al1 MSOSI that at-I copied and distributed far tht.
mltert.l.
Cb~pun.fttl ~~•••nt tn th11 p~oduct at I 'IYI' which could r.qu1rl
r.~orttno und.r th'. statuti Ire:
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Material Safety Data Sheet
FINISHED PAOFILE. BAR STOCK, OUCT, ANGLef JOINING STRIP,

and PIPI: MADE FROM RICIO PVC and CPVC THERMOPLASTIC

Addre..
P.O. Box 757. Easlon. PA 18042
Trade De.lgnatlon

HMIS2
Health: 0
Flammability: 1
Reactivity: 0

SlMclflQ Gravity (HiO = ')
1.35·' .55
Vapor Den,lty (Air =1)
NA
Particte Siae
NA

Flammablt Limits In All'
(% by volume) Lower: NA
Upper: NA

..•• j'. ,\•••

seCTION I
Manufacturer'a Name Telephone Number
Harvel Plastics (215) 252-i355 FAX: (215) 253-4436

Chemical Family Formula
ethane, chlo(o- Mixture of PVC or CPVC
(homopolymer and chlorinated) polymer with functional additives.
Chemical Namt/Synonyms NFPA 1041

Polyvinyl chloride, Health: 2
PVC and ohlorinated Flammability: 1
polyvinyl chloride. ReactIvity: 0
CPVC. Special: Nona

Hazard Code Key: 0 ~ Insignificant; 1 - Slight; 2 ;: Moderate 3 ;;; High: 4 • Extreme
1National Fire Protection Ass'n. 2National paint and Coatings Ass'n.

SECTION 11- HAZAROOUS INGREDIENTS
AU ingtedlents are bound-up in the manufaoturlng prooess and are not expected to create any hazard in handli ng or
use. Finished goods (e.g' l rigid pipe. bar 5tock, duct, angle, Joining strip, or profile) are Inert.

SECTION Ill-PHYSICAL DATA (Typical data. not specifications)
lolling Point Melting Point
Not applicable (NA) NA
Solubility In Water % Volatile by Weight
Insoluble NA
Vapor Prealure (mm I-1g) pH
NA NA
Appearance and Odor
Rigid pipe. bar stock j duct. angle, joining sttip, or profile. No odor.

SECTION IV-FIRS AND EXPLOSION HAZARD OATA
Flashpoint Ignltlon Ttmperature
Not applicable to PVC; >7300 F (>38S' C)
solid products CPVC: :>830°F (>4338 C)
Extinguishing Media
Water, ABC dry chemical. AFFF. Protein type air foams. Carbon DioxIde may be inef1ective on larger fires due to a
laok of cooling capacity which may result in relgnltlon.
Speolal Flretlgntln; Procedure
Waar posItive pressure self-contained breatnrng apparatus (SC8A). Personnal not having suitable respiratory
protection must leave the area to prevent significant exposure to toxic combustion gases from any source. In
enclosed or poorly ventilated ateas, wear SCBA durIng cleanup Immediately after 8 fire aa well aa during the attack
phase of flreflghting operations.
Unusual Fire and Ixplollon Hazard.
None known.

seCTION V-HEALTH HAZARD DATA
Thrcalhold Limit Value

.. None ~atab"&hed.

Effecta of Overexpolure
, Thera are no significant health hazards from vinyl compound at ambient temperature.

'nhalation of decomposition or combustion prOducts, aspeolally hydrogen chloride. will cause IrritatIon of the
.. r.espiratory tract, ayes and skin. Depending on the severity of exposure. physiological response will be coughing,

pain and In1lammation.lndlvidualswith bronchial asthma and othertypes of chronic obstructIve resplratorydlseaaes
.may develop bronchspasrn if exposure is prolonged. ..'

,,';'. SmtJIrgQncy and First Aid Procedure '; " ,""'" ' , ',.~,.,l,~

if IrrItation persists from exposure to decomposition productlS, remove the affected individual from the area. Provide
protection before reentry. ,...,.' , ",',

SECTION VI-A!ACTIVITY DATA
Stability Halardoul Polym.rt~atlon
Stable Will not occur.
Hazardous Deoompolltlon Product•
CO. CO 2 hydrogen chlo(lde and small amounts of benzene and aroma.tic and aliphatic hydrocarbons. GPVC
may also contribute small amounts of chloroform and carbon tetrachloride.
Incompatibility (materla.la to avoid)
See Pages 7-10 for chemical (aslstance information about Harvel thermoplastic pipe.

~
"

, .
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Material Safety Data Sheet (continued)

SECTION VII ....SPILL. OR LEAK PROCEDURE
Steps to b. taken in cale material II relelsed or
IpUled. Material is Inert. Plaoe into a oontalner for
reute Or dispoBal.
Waste Disposal Method
Olspoae of waste In accordance wIth federal, state
and local regulations. For waste disposal purposes
these products are not defined or designated as
hazardou8 by current provisions of the Federal
Resources Conoervation 'lnd Recovery Act (RCRA)
40CFR261.

8!CTION VIII-SPECIAL PROTECTION JNFORMATION
Ventilation
Provide efficient eXhau,t at all operations capable 01
creating fumes or vapors. Cutting or lawing, ma­
ChIning, heat walding. thermofolding and other
operations involving heat sufficient to result in'deg­
radation should be examined to ensure adeQuate
ventilation. '
Respiratory Protection
Not normally required.
-'f overheating results In decomposition resulting In
smoke or fumes, B NfOSH/MSHA approved combI­
nation high efficiency particulate flIter with organic
vapor oartrldge can be used. Gross decomposition
may require the use of a positIve pressure self·
contained breathing apparatus, .,.
Prot.ctive E.qulpment
Wear safety glasses.

SECTION IX-SPECIAL PRECAUTIONS
~Certain operatlon5, such as the installation of pip­
Ing systems, may require the use of solvent cements,
The user must obtain and comply with all safety
precautions recommended by solvent cement man­
ufacturers. See Pages 61 thru 65 for solvent cement­
Ing guidelines. h Avoid oontinued or prolonged
breathing vapors produced by overheating.

SECTION X-TAANSPORTATfON
For domestio transportation purposes, these pro­
ducts are not defined or designated as a hazardous
material by the U.S. Department of Transportation
under Title 49 of the Code of rederal Regulations,
1983 EdItion.
• DOT Proper Shipping Name:. ·Not applicable
• DOT Hazard Class: Not hazardous
• DOT Label; None required
• UN/NA Hazard No.: Not applicable

USI!R'S RBSPONSIBILITY
A bulletin such as this cannot be expeoted to cover
all P08slbiElIndividuai situations. As the user has the
responsibility to provide a safe workplaoe, all as­
peete of an Individual operation should be examined
to determine If, or where, preoautions, In addition to
those described herein, are required. Any health
hazard and safety information contained herein
should be passed on to your ouatomefS or employ­
ees, as the case may be. Harvel Plastics must rely on
the user to utilize the information we have supplied
to develop work practice guidelines and employee
Instructional programs for the individual operation.

DISCLAIMER OF LIABILITY
As the condltlon8 or methods 01 use are beyond our
control, we do not assume any responsibility and
expressly disclaim any liability for any use of this
matedal./nformation cOl1tained herein i8 believed to
be true and ~ccurate but all statements or sugges­
tions are made without warranty, expressed or
implied, regarding accuracy of the information, the
hazards connected with the use of the material or the
results to be obtained from the' uae thereof. Com­
pliance with all applicable federal, state and local
laws and regulations remains the responsibility 01
the user.

c

ASTM Test Methods
C 177..85 Test Method for Steady·State Heat Flux

Measurements and Thermal Transmission Proper..
ties by Means of the Guarded-Hot-Plate Appara­
tus, 04.08,08.01,14.01

o '49..81 Test Methods for Dleleotric Breakdown Volt·
age and Clelactrlc Strength of Solid Electrical
InsulatIng Materials at Commercial Power Frequen­
cies. 08.0',09.02,10.02

o 150-81 Test Methods for A"C LosS Characteristics and
Permittivity (Dielectric Constant) of Solid Electrical
Insulating Materials, 08.01,09.02,10.02,10.03

o 256-84 Test Methods for Impact Resistance of Plastics
and ~lectricl!1 InSulating MateriHls, 08.01,09,02

o 570..8' Test Method for Water Absorption of Plastics.
08.01

o 635-81 Test Method for Rate of Burning and/or Extent
and Time of BLlrnlng of Self-Supporting Plastics In a
Horizontal Pr;sition, 08.01

o 638-84 T~s~ Melhod for Tensile Properties of
~I.:ls\ics 08.01

o 648-82 Test MethOd tor Deflection Temperature of
Plastics Under Flexural Load, 08.01

D 695-85 Test Method for Compressive PrOpe([lt~', ,
RiqlC Plastics 08.01

o B98·7~ Test Method for Coefficient of Linear Thermal
Expansion of Plastics, 08.01.14.01

D 790-84, Test Methods for Flexural Properties of Unre­
lnforced and Reinforced Plastics and Electrlcallnsu­
lating Materials, 08.01

D 791 Discontinued-Replaced bye: 308

o 792·66 (1979) Test Methods for Specific Gravity and
Density of Plastics by Dlspl,acement, 08.01

o 1784-81 Specification for Rigid Poly (Vinyl Chloride)
(PVC) Compol"lnda and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds, 08.02.08.04

D 2240..8G T"$t Method for Rubber Property-Duro­
meter Hardness j 08.02,09.01

o 2786..8:! Te$t Method for SpecIfic Heat of LiqUids and
Solids, 05.02 ...

o 3915-80 Specification for Poly (Vinyl Chloride) (PVC)
and Related Plastics Pipe and Fitting Compounds,
08.03,08.04

E 84-84 Test Method for Surface Burning Characteris­
tics of BUilding Materials, 04.07

E 182-83 Test Method for Surface Flan1mability of Mate­
':I!s l,i S : llq a R~diant HOi1t Energy ~oLlrce, 04.07

E 308-BS t\' <ll(F'; . ::>,. ;j,"II:~ tne: C:,I"rs of Objects
, 1 It;:·, If- t. -\ IY '1 J1 n")

€i.
W"
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PRODUCT SAFETY DATA SUMMARY

Date: January 14, 1991

Product Name: In-Situ, Inc. Hermit Data Loggers

Supercedes: none

Product Model: SE10008, SE1000C, SE2000 Environmental Data Loggers

Hazard Class/Division: UN3091

Product Hazard: Uthium Oxyhafide Primary Battery Pack; pack comprised of SOD cells

Chemistry System: Uthium/8romine Chlo/ide in Thionyl Chloride
Chemical Formula: U/BrCl in SOCI2

I. Toxic, Caustic or Irritant Content
Important Note: The Battery Container(i.e. the Data Logger) should not be opened or incinerated
since the following ingredients contained within could be harmful under some circumstances it
exposed.

u
Materinls

lithium is included in this section due to its vigorous reaction with water forming a
strong hydroxide. (CAS # 7439-93·2)
Thionyl Chloride. (CAS # 7719·0g.7)
Bromine. (CAS # 7726-95-6)
Chlorine. (CAS # 7762-50-5)

·In case of accidental ingestion of a cell or its contents, obtain prompt medical advice.

II. Storage and Disposal
Storage: Data logger operating and storage temperature is -40·C to +70·C. Do not SUbject data
logger or internal battery pack to temperatures in excess of 100·C(212·F). Such abuse can result in
loss of seal. leakage and/or cell explosion & possible subsequent data logger explosion.

In case of fire in an adjacent area. use water, CO2, or dry chemical fire extinguishers if battery pad<
remains in the data loggei. In cases where the data logger has been damaged and subsequent
damage to the battery pack has occured, or if the data logger is directly involved in flame, use Uth·
X(Graphite Base). In this case, use no water, CO2 or halogen extinguishers. Avoid fume
inhalation(UOH, SOCI2' S02' HCI).

Disposal: In order to maintain data logger integrity and warranty, do not attempt to remove the
battery pack. Should removal become necessary, follow the precautions as above and dispose of in
accordance with appropriate Federal, State and local regulations.

III. Handling and Use Precautions
Use: Do not use this product for other than its original intended use. This product contains no user·
serviceable parts. Do not remove front panel screws for other than emergency access to battery
pack. Maintenance and service should only be performed by In-Situ, Inc. or an authorized
representative.

Charging: The cells comprising the internal battery pack...are primary cells and are not designed to be
charged or recharged. The instrument has no capability to do so. To attempt to do so may cause the
cells to leak or explode.



Baroid Environmental, Safety and
Transportation Data Sheet

BENSEA~
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I PRODUCT IDENTIFICATION m
m

SUPPLIER REGULAR TELEPHONE NO. (713) 987·5900 Z
Baroid Drillina Fluids Inc. EMERGENCY TELEPHONE NO. (713) 987-4000 en

m
ADDRESS »

P.O. Box 1675 Houston Texas 77251 N r-
is

TRADE NAME ;::I:
BENf;EAL®

GENERJC DESCRIPTION . x
m

WESTERN BENTONITE SODIUM MONTMORILLONITE ~

II HAZARDOUS INGREDIENTS ~
x

MATERIAL OR COMPONENT HAZARD DATA ~

./.. ~
:0 •
0

SILICA 7631-86-9 2-6 Low concentrations of

crvstalline silica (SiO:> )
Q

in the form of Quartz,
I

Cristobalite and Tridvmite 0::0
'TI R ~.

~
C:;)
"0 co

3:
1\)11I

may be present. :.c;r

~
o OJ
:;) CIl

(See Section V)
2! ~!.
r- ::J:O, .
=i 1\):::1

III PHYSICAL DATA -< NZ
~o

BOILING POINT (oF) MELilNG POINT IF~EEZING POINT
0. eng:c

NA NO NO III •

3:0:
SPECIRC GRAVITY (H20 .1) VAPOR PRESSURE (mm Hg)

I\)G)
-:::I
G) C'.

2.5 NA :3. ~
C I\)()

-I\)

SOLUBIUTY IN H20. % BY WT.
11I_

VAPOR DENSITY (AIR I: 1) ._.
_0

NA NA
.... :;)

CD en
% VOLATILES BY VOL EVAPORATION RATE (BUTYL ACETATE .1) ~'<

-~
NA NA

G)

:0
3

APPEARANCE AND ODOR Denally @ 20· C (Uncompacted): m 0-
~

.,
T!:>n ND 0

pH ~
NA ~

NA • Not Applicable NO • Not Determined
.......'_Iotl ~'Cl&tIotI._ '''OQ...,Ion. /lot...~ OUt~ a.. .Q oe obI~. at tN UI"~ and co.icity 01 the 1V"ntt1tf'1 ntW ..,~ ".'lfM f""nftW)r;l';""

- .-..1.... Md C1.'.__ Ioc.. ...~ '-« lIte __~.,

IGCIelemW the ..,ocy, 1QI1dly. &lid auMlllftl, lor lila _ 01 u..ptocluc;tdeecrilled

h«~n. SllQ u.. ad~ ... by oIhe11 II~ 0Uf c:cnltol. noG-"" Ujn&Md

0I1/11l1ieC1. II _ by 8AroIcl Cotpotalion .. IG u.. eIl** 01 0lM:II1IM. lite ,..una

ell Registered Trademark of· Baroid Technology, Inc.
Copyright C1989. Baroid Corporation

Barold Drilling Fluids, Inc.
P.O. Box 1675. Houston, Texas 77251

BEST-36,
Printed in U.s.A.



~l~ST Sheet
.....

IRE AND EXPLOSION DATA

BENSEAL will not support combustion.

No fire or explosion hazard.

EXTINGUISHING MEDIA: Water, Foam, Carbon Dioxide

V HEALTH HAZARD INFORMATION

CARCINOGENICIlY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)
ACUTE ORAllDso ACUTE DERMAL LDso AQUATIC TOXICITY (lCso )

NO NO 10 000 moll
ROUTES OF EXPOSURE AND EFFECTS

This product contains free crystalline silica which according to the IARC has exhibited
limited evidence of carcinogenicity in humans. Prolonged inhalation of the powder may
result in Silicosis. a noncancerous lung disease.

'- .,.

TLV for Respirable Dust

TLV for "Total Dust"

10 mg/m3

% Respirable Quartz + 2

30 mg/m3

% Quartz +3

If cristobalite or tridymite is detected, use one·half the value calculated from
formula for quartz.

SKIN:

EYES:

Potential irritant; prolonged contact may cause irritation.

Irritant

INHALATION: Irritation to lungs, nose, and throat; prolonged inhalation
may cause lung injury or disease.

EMERGENCY AND FIRST AID PROCEDURES

No procedures required beyond normal personal hygiene - wash all contacted
are<:lS with soap and water.

BEST-36



------ ----._----_._-----------------------

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPlRATORY

Use a NIOSH approved mechanical filter respirator for nontoxic dusts, if dust concentration
exceeds 10m 1m3

I,,
!

BEST-36

None

None

Apron, eyewash station

Mechanical, general room ventilation.
Use local ventilation to maintain TLV (see Section V)

Normal housekeeping; causes slippery surfaces when wet.

Dispose of in accordance with alilocal~ state, and federal regulations.

o THEA CLO rHiNG ANu t:.UUIPMt:.N'

Will not occur.

GLOVES

Work gloves

EYE

Goggles

INCOMPATIBIUTY

HAZARDOUS DECOMPOSITION PRODUCTS

VII SPILL OR LEAK PROCEDURES

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION

WASTE DISPOSAL METHOD

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

VENTILATION REQUIREMENTS

VIII INDUSTRIAL HYGIENE CONTROL MEASURES

NEUTRALlZJNG CHEMICALS

NA

/ I REACTIVITY OATA

~ I---~-------------------------------i, CONDITIONS CONTRIBUTING TO INSTABILITY

a
I
II
iI

~
ii
~

~
! .

II

~

~

,I

II
II,.
II
.1

"1.10
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rcSPECIAL PRECAUTIONS

IpRECAUTIONARY STATEMENTS

Avoid prolonged inhalation.

Recommended Labeling:

Front Panel: CAUTION
See back panel for caution before use.

Back Panel: CAUTION
This product contains free crystalline silica which according to the IARe
has exhibited limited evidence of carcinogenicity in humans. Prolonged
inhalation of the powder may result in Silicosis, a noncancerous lung
disease. Avoid creating dusty conditions and use a NIOSH approved
dust respirator.

_ ,'HER HANDLING AND STORAGE REQUIREMENTS

Store in sheltered area or cover for moisture protection.

DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME:

Not Regu lated

HAZARD CLASS:

Not Hazardous

HAZARDOUS SUBSTANCE:

None
LABEL:

None Required

Prepared by: Environmental Services
BEST-36

PLACARDS:

None

REPORTABLE QUANTITY:

None

10 NUMBER:

None

DATE September. 1989
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AQUA-GROUT CATALYST
»o
c»
(;,
:uo
c
-i
~

o»
-i»r-
-<
CIJ'
-i

nfh..,!~ ~., Clrodu(,1 'ululfo<J to 'l"ft.t·~ NOf ' ' •.•. ,I .. I • L- J
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bec~" 01 ~icAOle IOlws 0' gOllelnmenl legulatlOn•.

I PRODUCT IDENTIFICATION

SUPPLIER REGULAR TELEPHONE NO. (713) 987-5900

Baroid Drillina Fluids Inc. EMERGENCY TELEPHONE NO. (713) 987-4000
..--

ADDRESS
P.O. Box 1675 Houston. Texas 77251 I\)

TRADE NAME
AQUA-GROUT™ CATALYST

GENERIC DESCRIPTION :x:
Inorganic admixture m

>....
II HAZARDOUS INGREDIENTS -of

J:

MATERIAL OR COMPONENT HAZARD DATA
J:
>

%
~
:n
0

Silica 7631-86-9 0.5-2 Low concentrations of
'--

crystalline silica (8i02 ) ..--

0

in the form of quartz,

cristobalite. and tridymite
'T\
r-

may be present. >
~
~
>

(SEE SECTION V)
OJ
;=
~

III PHYSICAL OATA -<

BOILING POINT (OF) MELTlNG POINT IFREEZING POINT

NA NA NA -
SPECIAC GRAVITY (H20 :1) VAPOR PRESSURE (mm Hg) -

0.58 NA 0

VAPOR DENSITY (AIR: 1) SOLUBILITY IN H;z O. % BY WT.

NA 70%
% VOLATILES BY VOL. EVAPORATION HATE (BUTYL ACETATE:; 1)

NA NA
::D

APPEARANCE AND ODOR Density @ 20° C: m
>Tan powder no odor ND ()

pH
:j
<

NA ~
-<

NA =Not Applicable NO ;: Not Determined
.," 'I f"'rn..1llon '9<Ylmm(t,.. ..1.1'io"~ .. ,.. .......·,QO,............". ..... 8' .................... ,f"I1t"Q our ,,'odud product nO! dOG'$ Barod COlporation assume MlY liabilil'( atislng aul or u.e, by

I.l'a based upon fosts and d,Ua bel19\1OO 10 be '111'<1018, nowovQ' I • olIO' .......

IKpons,bllllr 10 dalelmene Ihe ..alely. 10Ile«y. and"uUbll~y lOt h. own uae or Ine

product dea.clibed herein. Since Ihe actuAl ur.e by olhe~ i.. beyond aul conlrol.

no guaralltee, expressed 01 ilTl>f1ed, i4 made by Baloid COfPOlation ar. 10 lhe

etl9d~ 01 ~uch use. Ihe ,esun, 10 be oblained, or the safely MId loxic«y 01 the

TM Trademark of Baroid Corporation Baroid Drilling Fluids, Inc.
P.O. Box 1675, Houston, Texas 77251

BEST-169
Printed In U.S.A.



L:eet
fIV:... RE AND EXPLOSION DATA

ridS: I poicu. "",,one

Flammability limits: Not applicable

Fire extinguishing media: Use media applicable to the surrounding material

Special firefighting procedures: Wear full protective equipment including self­
contained breathing apparatus.

Unusual fire and explosion hazard: Toxic gases may be released when burned.

V HEALTH HAZARD INFORMATION

CARCINOGENIC/lY·SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTEORALLD~c NO ACUTEDERMALLD50 ND AQUATIC TOXIClTY (LC 50) ND

ROUTES OF EXPOSURE AND EFFECTS

This product contains free crystalline silica which according to the IARC has exhibited
limited evidence of carcinogencity in humans.

TLV for respirable dust:

TLV for "total dust":

10 mg/m3

0/0 respirable quartz + 2

30 mg/m3

0/0 quartz + 3

If Cristobalite or Tridymite is detected, use one-half the value calculated from formula for quartz.

Skin: Potential irritant

Eye: Irritant

Inhalation: Irritation to lungs, nose, and throat; prolonged inhalation may result in silicosis,
a noncancerous lung disease.

EMERGENCY AND FIRST AID" PROCEDURES

Flush all areas contacted with running water. If irritation persists, contact physician.

Ingestion: Drink water. Do not induce vomiting.

Inhalation: Remove to fresh air. If breathing is difficult, give oxygen. If breathing has
stopped. give artificial respiration. Get medical attention.
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BEST Sheet
VI REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY

None

INCOMPATIBILITY

Strong Oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS

Burning may release oxides of chlorine

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION

Not applicable

VII SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

Sweep up and hold for disposal. Flush spiJI area with water.

NEUTRALIZING CHEMICALS

NA

WASTE DISPOSAL METHOD

Dispose of in accordance with all local, state and federal regulations.

VIII INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS

Mechanical, general room ventilation.
Use local ventilation to maintain TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY

11 dust concentrations exceed TLV (SEE SECTION V) use a NIOSH approved mechanical
approved mechanical filter respirator for nontoxic dusts.
EYE

Goggles, if extremely dusty conditions

GLOVES

General duty work gloves
______ •___•__ 4 _~_________ •• ______ ... _.__~___._~_•• -_.-----

OTHER CLOl HJNG AND E.<.JUIPMtN r

Apron I eyewash station




