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EXECUTIVE SUMMARY

This Work Plan presents the Scope of Work to be undertaken to conduct a Site
Inspection (SI) at the Outlying Landing Field (OLF) Barin, Foley, Alabama. The
purpose of the Site Inspection at OLF Barin is to:

. eliminate from further consideration those releases that pose no
threat or potential threat to public health or the environment, and

. collect data to characterize other release for the effective and
rapid initiation of an RI/FS.

The SI to be conducted at OLF Barin will be in accordance with the Navy's
Installation Restoration Program. The following sites at OLF Barin are included
in this SI Work Plan:

. Site 19B - Maintenance area around the hangars,

. Site 20B - Abandoned underground storage tanks and fuel pits,
. Site 21B - Rubble landfill,

. Site 22B - 0ld fire fighting demonstration area, and

. Site 23B - Drainage ditch leading to Sandy Creek.
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1.0 TINTRODUCTION

Outlying Landing Field (OLF) Barin is a 490 acre airfield located in southwest
Alabama, approximately 40 miles southeast of Mobile and 35 miles west of
Pensacola, Florida (Figure 1-1). On December 5, 1942, the Foley, Alabama,
municipal airport was leased and commissioned by the U.S. Navy as Naval Auxiliary
Air Station (NAAS) Barin. After commissioning, NAAS Barin was used for basic
and advanced flight training as well as an indoctrination center for enlisted
personnel. During World War II, NAAS Barin grew and by war’s end, four large
hangers, a fuel system with 60 fuel pits, approximately 65 structures used to
support station personnel, and six airstrips were located here.

NAAS Barin was deactivated on January 5, 1947 and remained closed until the
Korean conflict. Reopening in early 1952, the airfield once again functioned
as a training facility until 1959. After closing in 1959, the original airfield,
on the west side of the facility, was transferred back to the City of Foley.
The administration and housing area north of the hangers was sold to private
parties. The four large hangers and all other buildings left on the remaining
Navy property were dismantled.

Flight operations returned to Barin in 1985 when pilots from Naval Air Station
(NAS) Whiting Field, Milton, Florida, began using the old runways for touch and
go landings. NAS Whiting Field began construction of a crash crew building in
1985. The station was officially reopened in May 1988 and renamed Outlying
Landing Field (OLF) Barin.

Under the command of NAS Whiting Field, OLF Barin functions as a practice landing
strip for pilots training at NAS Whiting Field. The majority of land at OLF
Barin is covered with grass and three active airstrips. A small contingent of
fire fighters is assigned to the base to be on hand in case of an airplane
accident.

1.1 THE NAVY'S INSTALLATION RESTORATION (TR) PROGRAM AND OLF BARIN. During
World War II, and again during the Korean conflict, NAAS Barin was utilized to
train pilots and for aircraft maintenance. Numerous types of solvents, oils,
and fuels were used by maintenance personnel in these operations. Little, if
any, hazardous materials are used, generated, or disposed of by OLF Barin at the
present time. 1In 1988, a drinking water supply well located at OLF Barin was
discovered to be contaminated with trans-1,2-dichloroethylene,
tetrachloroethylene, and trichloroethylene. At this time, the source of
contamination is not known.

In accordance with the Department of the Navy'’s (DON) Installation Restoration
(IR) Program, OLF Barin is being investigated to determine the extent of soil
and groundwater contamination. The IR Program is implemented in several phases,
each of which uses information obtained during the previous phase. The first
phase is Site Discovery and Notification and consists of recognizing the
potential for the existence of a problem. Subsequent to Site Discovery, a
Preliminary Assessment (PA) is conducted. The PA consists of a records search
and personnel interviews to collect and evaluate evidence supporting the
existence of any potential contamination problems. A Preliminary Assessment for
OLF Barin was conducted by the Naval Energy and Environmental Support Activity

1-1
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(NEESA) in December 1988. Five potential contaminant sources were identified
in the PA, and a Site Inspection (SI) was recommended. This work plan presents
investigatory operations that will be completed during the SI. The objectives
of the SI are as follows:

. verify the existence of contamination,

. gather information to be used in determining a future course of
action, and

. gather information pertinent to the Hazard Ranking System (HRS)
scoring.

1.1.1 OLF Barin Preliminary Assessment The site visit for the PA at OLF Barin
was conducted from September 27 to October 4, 1988. The PA was conducted at OLF
Barin in response to the discovery that the two production wells at OLF Barin
are contaminated with trans-1,2-dichloroethylene, tetrachloethylene, and
trichloroethylene. The goal of the PA was to identify the potential source or
sources of the contamination and determine if other areas of OLF Barin may also
be contaminated.

Three possible sources of groundwater contamination were identified during the
PA. They are the abandoned underground tanks near the dismantled hangars, run-
off from small spills and maintenance operations conducted at the airfield during
WW II and the Korean conflict, and the county landfill located west of the
airfield. It is unlikely that the contamination came from the county landfill
due to the expected direction of local groundwater flow.

OLF Barin is now a small Naval facility. Little if any hazardous materials are
used, generated, or disposed of by the airfield. OLF Barin does not conduct
airplane or vehicle maintenance and has no capability to fuel either airplanes
or ground support vehicles. OLF Barin has no active underground storage tanks
(UST) and no active landfills on station property. In addition, no known
inactive landfills with hazardous wastes were reported to exist at OLF Barinm.

The PA recommended that an SI be undertaken at five sites at OLF Barin to: (1)
gather more information on the extent of groundwater contamination as noted in
groundwater samples obtained from the facility’s two, not in use, production
wells, (2) determine the status of the underground storage tanks and associated
piping system, and (3) ascertain if three of the identified past disposal or
spill sites received hazardous wastes or are contaminated.

The five sites, which are described in detail in Sections 2.2.1 through 2.2.4,
include:

Site 19B - Maintenance Area Around the Hangars,

Site 20B - Abandoned Underground Storage Tanks and Fuel Pits,
Site 21B - Rubble Landfill,

Site 22B - 0ld Fire Fighting Demonstration Area, and

Site 23B - Drainage Ditch leading to Sandy Creek.

1-3



The locations of these sites are indicated on Figure 1-2 (Appendix A). As
specified by Southern Division, the identification numbers for the five OLF
Barin sites reflect the continuation of the numbering scheme established at NAS
Whiting Field, which has 18 identified sites.

1.2 WORK PLAN OVERVIEW. On January 20, 1989, E.C. Jordan Co. (Jordan) was
contracted by Southern Division, Naval Facilities Engineering Command, to develop
a Work Plan to conduct an SI at OLF Barin. This investigation will concentrate
on the five sites identified in the PA compiled by NEESA in their February 1989
report.

As identified in the PA, Sites 19B and 20B appear as separate and distinct sites.
In terms of the operations that historically occurred at NAAS Barin, this

distinction is correct. However, when considering these sites as potential
sources of groundwater contamination, their close proximity to one another makes
this distinction less clear. In addition, by concurrently conducting the

exploration of Sites 19B and 20B, a more cost-effective program will be
implemented. Nevertheless, it will be the intent of this SI to identify the
potential of each individual site to contribute to groundwater contamination,
if any.

1.2.1 Task Summary This work plan document describes the scope of work and
methodology to conduct the SI. The scope of work for the SI includes six tasks.
These tasks are:

. Task 1 - Exploration and Sampling Program,

. Task 2 - Elevation Survey,

. Task 3 - Analytical Program,

. Task 4 - Evaluation and Preliminary Draft Report,
. Task 5 - Final Site Inspection Report, and

. Task 6 - Meetings

In addition, the field program Quality Assurance Program Plan (QAPP) and a Health
and Safety Plan (HASP) have been prepared as appendices to this Work Plan.

1.2.2 Quality Assurance Program Plan The QAPP provides methods, criteria,
and guidelines by which the field and laboratory programs will be conducted.
The plan establishes the methods of quality assurance/quality control (QA/QC)
for sampling and laboratory analysis. The site-specific Quality Assurance Plan
Addendum specific to the program for OLF Barin is presented in Appendix B. The
field program Quality Assurance Plan is presented as Appendix C to this Work
Plan.

1.2.3 Health and Safety Plan The HASP describes Jordan’s health monitoring
and safety training program and presents the site-specific health and safety
requirements for conducting the field operations of the SI. The HASP also
includes a presentation of the training experience for the personnel scheduled
to work at OLF Barin. The HASP for this project is included as Appendix D to
this Work Plan.
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1.3 INITIAL IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS. Applicable federal and state public health and environmental
regulatory requirements must be identified and compiled when developing and
implementing Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) remedial actions. Section 121 of CERCLA, as amended by Superfund
Amendments and Reauthorization Act (SARA), requires that CERCLA-mandated
hazardous waste remedial actions comply with not only applicable requirements,
but also relevant and appropriate requirements. While not legally applicable,
these relevant and appropriate requirements address situations sufficiently
similar to those encountered at a site so that their use is well-suited to the
particular site. Applicable or relevant and appropriate requirements (ARARs)
include federal requirements and those state requirements that are more
stringent, legally enforceable, and consistently enforced statewide. The U.S.
Environmental Protection Agency (USEPA) has developed procedures for Superfund
compliance with ARARs.

ARARs are defined by the USEPA as follows.

. Applicable Requirements: cleanup standards, standards of control, or other
substantive environmental requirements, criteria, or limitations
promulgated under federal or state law that specifically address a
hazardous substance at a CERCLA site. An example of an applicable

requirement is the use of maximum contaminant levels (MCLs), promulgated
under the Safe Drinking Water Act (SDWA), for a site where groundwater
contamination is entering a public water supply.

. Relevant and Appropriate Requirements: federal- and state-promulgated
cleanup standards, standards of control, or other substantive environmental
protection requirements, criteria, or limitations that, while not legally
applicable, can be applied if, in the decision-maker’'s best professional
judgement, site circumstances are similar to jurisdictionally covered
situations, and use of the requirement makes good sense. The term
"relevant" is included so that requirements initially screened out as non-
applicable because of jurisdictional restrictions can be reconsidered.
For example, MCLs would be relevant and appropriate requirements for use
at a site where groundwater contamination could affect a potential, as
opposed to an actual, drinking water source. Under CERCLA, relevant and
appropriate requirements should be given the same weight for consideration
as applicable requirements.

. To Be Considered Materials (TBCs): federal and state non-promulgated
advisories or guidance documents that do not have ARAR status. If there
are no specific ARARs for a chemical or situation, or if existing ARARs
are not deemed sufficiently protective, then guidance or advisory criteria
should be identified and used to better ensure public health and
environmental protection.

ARARs may be characterized as chemical-, location-, or action-specific.
Chemical-specific requirements are used to determine the remedial action
objectives because they set health- or risk-based concentration limits or
discharge limitations in various environmental media for specific hazardous
substances, pollutants, and contaminants. They govern the extent of site
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remediation by providing either actual clean-up levels or a basis for calculating
such levels,

Location-specific ARARs are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they are in specific
locations. Site features governed by location-specific ARARs may include natural
features such as wetlands, floodplains, and sensitive ecosystems. In addition,
places of historical or archeological significance may also be governed by
regulatory requirements.

Action-specific ARARs are usually technology- or activity-based requirements or
limitations on actions taken with respect to hazardous wastes. These require-
ments are triggered by the particular activities that are selected to accomplish
a remedial action. These action-specific requirements do not in themselves
determine the remedial action; rather, they indicate how a selected remedial
action must be achieved.

ARARs are considered at six decision points during the RI/FS.

. Field Investigation. Consider ARARs when determining the data to
be collected in the field investigation.

. Public Health Evaluation. Consider ARARs during the analysis of risk
to public health and the environment.

. Development of Remedial Response Objectives. Consider ARARs when
developing target clean-up levels.

. Identification of Technologies and Development of Alternative.
Identify ARARs so that alternatives developed will be consistent with
ARARs, meet target clean-up levels, and consider site conditions and
features,

. Initial Screening of Remedial Alternatives. Consider ARARs when
assessing the effectiveness of an alternative, as defined in 40 Code
of Federal Regulations (CFR) 300.68(f)(3).

. Detajled Analysis of Remedial Alternatives. Evaluate each
alternative to the extent it attains or exceeds ARARs, as defined
in 40 CFR 300.68-h(2)(iv).

Preliminary ARARs have been identified for the OLF Barin SI and take into account
the following factors:

. chemicals suspected to be on site,
. types of media to be sampled, and
. potential transport mechanisms.

The preliminary list of chemical-specific ARARs is presented in Table 1-1 and
Table 1-2. The ARARs are listed by the medium potentially requiring remedial
action. Because treated groundwater could be discharged to surface water as part
of a remedial alternative or there could be air emissions, ARARs for such

1-6



TABLE 1-1

PRELIMINARY CHEMICAL-SPECIFIC ARARs

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

ARARs

Requirement synopsis/consideration in the SI

GROUNDWATER
Federal ARARs

Safe Drinking Water Act -
Maximum Contaminant Levels (MCLs)
[as promulgated in the National Primary
Drinking Water Regulations
(40 CFR 141.11-141.16)]

SDWA - Maximum Contaminant Level
Goals (MCLGs)

Federal Ambient Water Quality
Criteria (AWQC)

Resource Conservation and Recovery Act (RCRA) -
Subtask F, Groundwater Protection Standards
(40 CFR 264.94)

MCLs have been promulgated for a number of common organic and
inorganic contaminants. These levels regulate the concentration of
contaminants in public drinking water supplies, and are considered
relevant and appropriate for groundwater aquifers used for drinking
water. When the risks to human health due to consumption of
groundwater are assessed, concentrations of contaminants should be
compared to their MCLs. MCLs will be used to set target cleanup
levels.

MCLGs are health-based criteria that are relevant and appropriate for
drinking water sources, under SARA, when extraordinary risks exist
and may be considered relevant and appropriate for remedial actions.
These goals are available for a number of organic and inorganic
contaminants.

Federal AWQC are health-based criteria that have been developed for
95 carcinogenic and noncarcinogenic compounds. AWQC should be used
in characterizing human health risks due to contaminant
concentrations in groundwater. Under SARA, AWQC should be considered
an ARAR.

RCRA maximum concentration limits, background concentrations, and
alternate concentration limits (ACLs) are three possible standards
available under Subpart F for setting a cleanup level for remediating
groundwater contamination from a RCRA facility. The standards may be
relevant and appropriate and may be used to identify appropriate
clean-up levels.



TABLE 1-1 (Cont.)

PRELIMINARY CHEMICAL-SPECIFIC ARARs

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

ARARs

Requirement synopsis/consideration in the SI

Fos

Federal Advisories and Guidance
To Be Considered

Health Advisories (USEPA Office of
Drinking Water)

USEPA Risk Reference Doses (RfDs)

EPA Risk Reference Assessment Group -
Potency Factors

Acceptable Intake - Chronic (AIC)
and Subchronic (AIS) - EPA Health
Assessment Documents

USEPA Office of Water Guidance -
Water Related Fate of 129 Priority
Pollutants (1979)

Health advisories are estimates of risk due to consumption of
contaminated drinking water; they consider noncarcinogenic effects
only. They are to be considered in the public health and
environmental assessment.

RfDs are dose levels developed by USEPA for noncarcinogenic effects,
They are used to characterize risk due to exposures to contaminants
in groundwater, as well as other media. They are to be considered in
the public health and environmental assessments.

Potency factors are developed by USEPA from Health Effects
Assessments (HEAs) or evaluations by the Carcinogen Assessment Group.
USEPA carcinogenic potency factors are used to compute the individual
incremental cancer risk resulting from exposure to contaminants.

They are to be considered in the public health and environmental
assessments.

AIC and AIS values are developed from RfDs and HEAs for
noncarcinogenic compounds and are used to characterize the risk due
to several noncarcinogens in various media.

This guidance manual gives transport and fate information for 129
priority pollutants and will be used to assess the transport and fate
of a variety of contaminants,



TABLE 1-1 (Cont.)

PRELTMINARY CHEMICAL-SPECIFIC ARARs

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

ARARSs

Requirement synopsis/consideration in the SI

DISCHARGE TO SURFACE WATER

Federal Guidance and Criteria
To Be Considered

Federal Ambient Water Quality Criteria

SOILS

Federal Guidance and Criteria To
Be Considered

Toxic Substance Control Act (TSCA)
(15 USC 2601)

PCB Requirements (40 CFR 761)

TSCA Health Data, Chemical Advisories, |

and Compliance Program Policy

Federal AWQC are health-based criteria that have been developed for
95 carcinogenic compounds. AWQC may be used for setting limits for
discharge to surface water.

This portion of TSCA sets allowable limits for the concentration of
PCBs in soils. TSCA may set cleanup limits for PCBs found in soils.

This portion of TSCA contains health data and chemical advisories for
contaminants that may be found at the site. These advisories and
health data will be considered in the public health assessment.




TABLE 1-2
CHEMICAL-SPECIFIC ARARS
USEPA TARGET COMPOUND LIST

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Federal Federal Federal Federal
Federal Federal AWQC aquatic AWQC proposed proposed
MCL! MCLG! orgnaisms? human health® MCL* MCLG*
(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/1)
VOLATILE ORGANIC COMPOUNDS
Chloromethane 0(0.18)
Bromomethane 0(0.19)
Vinyl Chloride 2 0 0(2.0)
Chloroethane IND IND
Methylene Chloride 11,000° 0(0.19)
Acetone
Carbon Disulfide
1,1-Dichloroethene 7 7 11,600° 0¢0.003) 7 7
1,1-Dichloroethane
1,2-Dichloroethene (total) 70 IND IND 70 70
Chloroform 100 1,240° 0(0.19)
1,2-Dichloroethane 5 0 20,000 0(0.94)
2-Butanone
1,1,1-Trichloroethane 200 200 18,000* 18,400
Carbon Tetrachloride 5 0 35,200 0(0.4)
Vinyl Acetate
Bromodichloromethane 100 11,000%
1,2-Dichloropropane 6 5,700° IND 5 0
Trans-1,3-Dichloropropene 244° 87
Trichloroethene 5 0 21,900° 0(2.78)
Dibromochloromethane 100 11,000% 0(0.19)
1,1,2-Trichloroethane 9, 400° 0(0.6)
Benzene 5 5,300°% 0(0.66) 1
Cis-1,3-Dichloropropene 244° 87
2-Chloroethylbinylether
Bromoform 100 11,000
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene 0 84Q° 0(0.80) 5 0
1,1,2,2-Tetrachloroethane 9,320* 0(0.17)
Toluene 17,500 18,300 2,000 2,000
Ethylbenzene 680 32,00 14,000 700 700
Chlorobenzene 60 50° 488 100 100
Styrene 140 5 0
Xylenes (Total) 440 10,000 10,000
INORGANIC COMPOUNDS
Aluminum 87¢ 1486
Antimony 1,600°
Arsenic 50 50 190° 0.0022 0 30
Barium 1,500 1,000 1,000 5,000 5,000
Beryllium 5.3° 0(0.0068)
Cadmium 10 5 1.1¢ 10 5 5
Calcium
Chromium 50 12 100 100
Chromium VI 50 12 11 50
Chromium III 210¢ 170,000
Cobalt
Copper 1,300 12¢ 1,000"
Iron 1,000
Lead N 50 20 3.2 50 5 0
Magnesium
Manganese 50
Mercury 3 2 0.012¢ 0.144 2 2
Nickel 160¢ 13.4
Potassium
Selenium 45 10 5¢ 10 50 50
Silver 50 0.12¢ 50 90
Sodium
Thallium 40° 13
Vanadium
Zinc 110¢ 5,000"



TABLE 1-2 (Continued)
CHEMICAL-SPECIFIC ARARS
USEPA TARGET COMPOUND LIST

OLF BARIN, FOLEY, ALABAMA

S| WORK PLAN

Federal Federal Federal Federal
Federal Federal AWQC aquatic AWQC proposed proposed
MCL! MCLG! orgnaisms? human health?® MCL* MCLG*
(ug/1) (ug/l) (ug/1) (ug/1) (ug/l) (ug/l)
SEMIVOLATILE ORGANIC COMPOUNDS
3-Nitroaniline 0.0028
Acenaphthene 520b 70
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene 0(0.11)
Diethylphthalate 434,000
4-Chlorophenyl-phenylether
Fluorene 0.0028
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Ritrosodiphenylamine 0(4.9)
4-Bromophenyl-phenylether
Hexachlorobenzene 50° 0.021
Pentachlorophenol 220 13° 1010 200
Phenanthrene 0.0031
Anthracene 6.3° 0.0031
Di-n-butylphthalate 34,000
Fluoranthene 3,880° 42
Pyrene 0.0028
Butylbenzylphthalate
3,3’-Dichlorobenzidine 470
Benzo(a)Anthracene 0.0028
Chrysene 0.0028
bis(2-Ethylhexyl)phthalate kh
Di-n-octylphthalate
Benzo(b)Fluoranthene 0(0.0028)
Benzo(k)Fluoranthene 0(0.0028)
Benzo(a)Pyrene 0(0.0028)
Indeno(1,2,3-cd)pyrene 0(0.0028)
Dibenz(a,h)anthracene 0(0.0028)
Benzo(g,h,i)perylene 0(0.0028)
Phenol 2,560° 3,500
bis(2-Chloroethyl)ether 0(30 ng/l)
2-Chlorophenol 2,000° 0.1
1,3-Dichlorobenzene 750 750 763° 400 75 75
1,4-Dichlorobenzene 763° 400
Benzyl alcohol
1,2-Dichlorobenzene 620 763° 400 600 600
2-Methylphenol
bis(2-Chloroisopropyl)ether 34.7
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane 5,850° 0(1.9)
Nitrobenzene 27,000 19,800
Isophorone 117,500° 5,200
2-Nitrophenol
2,4-Dimethylphenol 2,120° 400"
Benzoic acid
bis(2-Chloroethoxy)methane
2,4-Dichlorbenzene 763° 3,090
Naphthalene 920° IND
4-Chloroaniline
Hexacholorobutadiene . 9.3° 0(0.45)
4-Chloro-3-Methylphenol 30° 3,000
2-Methylnaphthalene 0.0028
Hexachlorocyclopentadiene 5.2° 206
2,4,6-Trichlorophenol g70® 0(1.8)
2,4,5-Trichlorophenol 2,600
2-Chloronaphthalene IND IND
2-Nitroaniline
Dimethylphthalate 350,000
Acenaphthylene 0.0028

2,6-Dinitrotoluene



TABLE 1-2 (Continued)
CHEMICAL~SPECIFIC ARARS
USEPA TARGET COMPOUND LIST

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Federal Federal Federal Federal
Federal Federal AWQC aquatic AWQC proposed proposed
MCL! MCLG? orgnaisms? human health’ MCL* MCLG*
(ug/1) (ug/l) (ug/1) (ug /1) (ug/1) (ug/1)
PESTICIDES AND POLYCHLORINATE BIPHENYLS (PCB) COMPOUNDS
alpha-BHC 100* 0.073
beta-BEC 0.0233
delta-BEC IND IND
gamma-BEC (lindane) 4 0.2 0.0174 0.2 0.2
Heptachlor 0.0038° 0.0011 0.4 0
Aldrin 3.0
Heptachlor epoxide 0 0.2 0
Ensosulfan I 0.056° 138
Dieldrin 0.0019¢ 0(1.1 ng/l)
4,4’ -DDE 1,050
Endrin 0.2 0.0023¢ 1
Endosulfan II
4,4’-DDD
Endrin Aldehyde 0.001¢
Endosulfan sulfate
4,4"-DDT 0.001¢ 0(1.2 ng/l)
Methoxychlor 340 100 400 400
Endrin ketone
alpha-Chlordane 0 0.0043¢ 0(0.022) 2 0
gamma-Chlordane 0 0(0.022)
Toxaphene 5 0 0.0002% 0(0.026) 5 0
PCBs (as decachlorophenol)
Aroclor-1016 0(>0.0126) 0.5 0
Aroclor-1221 0(>0.0126)
Aroclor-1232 0(>0.0126)
Aroclor-1242 0(>0.0126)
Aroclor-1248 0(>0.0126)
Aroclor-1254 0(>0.0126)
Aroclor-1260 0(>0.0126)
PCBs (total) 0.014°

NOTES: ug/1l
MCL

MCLG

AWQC

IND

1
2
3

o LO DD B

- micrograms per liter

- Maximum Contaminant Level

- Maximum Contaminant Level Goal
- Ambient Water Quality Criteria
- Insufficient data

- Taken from Superfund Public Health Evaluation Manual (SPHEM), Oct. 1987 Update on Table 4-7

- AWQC for the protection of aquatic life - lowest available number is presented (USEPA, 1986)

-~ AWQC for the protection of human health - from effects through ingestion and contaminated

aquatic organisms (USEPA, 1986)
~ Proposed MCL, MCLGs as reported in Federal Register May 1989
- Acute lowest observed effect level (LOEL)
- Chronic LOEL
- Hardness based criteria (based on 100 mg/l as CaCO,)
- Acute criteria
- Chronic criteria
- Organoleptic, criteria based on odor and taste, not health.

No health-based criteria available.



discharges are also listed. Table 1-3 lists the preliminary location-specific
ARARs by site features that may be potentially affected by remedial actions
(i.e., wetlands).

1.4 DATA QUALITY OBJECTIVES. Data Quality Objectives (DQO) are based on the

concept that different data uses may require different quality data. Data
quality 1is the degree of certainty with respect to precision, accuracy,
reproducibility, completeness, and comparability of a data base. DQOs are

qualitative and quantitative statements specifying the quality of data required
to support SI activities (including field screening or site characterization).
Five general levels of analytical options to support data collection are
identified by Comprehensive Environmental Response, Compensation and Liability
Act. The Navy has adopted three of the analytical levels as QC requirements.
They are D, C, and E, which correlate with Levels 3, 4, and 5 described in Data
Quality Objectives for Remedial Response Activities Development Process by the
USEPA. These levels are based on the type of site to be investigated, the level
of accuracy and precision required, and the intended use of the data. Analytical
requirements for USEPA Levels 1 and 2 have not yet been defined by the Navy.

A brief description (as presented in Sampling and Chemical Analysis Quality
Assurance Requirements for the Navy Installation Restoration Program, Oak Ridge
Gaseous Diffusion Plant, June 1988) of each level is provided below:

USEPA Tevel 1 - Field Screening. This level of data quality is the lowest, but
provides the most rapid results. It is used to assist in the optimization of
sampling locations and for health and safety support. Data generated provides
presence or absence of certain constituents and is generally qualitative rather
than quantitative.

USEPA Tevel II - Field Analysis. This level of data quality is characterized
by the use of analytical instruments that are carried in the field and the use
of mobile laboratories. Depending on factors such as instrumentation and
environmental matrix, data may be either qualitative or quantitative.

Navy level C QC. A site requiring Level C QC would be a site near a populated
area, not on the National Priority List (NPL), and not likely to be undergoing
litigation. Level C QC includes review and approval of the laboratory QA and
the site work plan. The laboratory that performs Level C QC must have passed
the performance sample furnished by the Superfund Contract Laboratory Protocol
(CLP) in the past year. The laboratory does not need to be receiving CLP bid
lots of samples.

Level € allows the use of non-CLP methods but requires that the methods be
accepted USEPA methods or be equivalent to USEPA methods. The laboratory must
successfully analyze a performance sample, undergo an audit, correct deficiencies
found during the audit, and provide monthly progress reports (MPRs) on QA. These
audits will be administered and evaluated by the NEESA Contract Representative
(NCR). The Navy audit and performance sample are required in addition to any
specified by the USEPA Superfund Program.
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TABLE 1-3

PRELIMINARY LOCATION-SPECIFIC ARARs

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

ARARs

Requirement Synopsis/Consideration in the SI

Federal ARARs

National Environmental Policy Act
(NEPA) (40 CFR 6, Appendix A)

Endangered Species Act
(16 USC 1531, 50 CFR Parts 81, 225,
and 402)

Fish and Wildlife Coordination Act
(16 USC 661 Note)

Fish and Wildlife Conservation Act
(16 USC 2901, 50 CFR Part 83)

Fish and Wildlife Improvement Act
(16 USC 742)

Protection of Archaeological Resources
(32 CFR Part 229, 229.4;
43 CFR Part 107, 171.1 - 171.500)

Appendix A, Wetlands Executive Order, requires that wetlands
assessment be incorporated into the analysis of remedial
alternatives. An alternative located in a wetland may not be
selected unless a determination is made that no practicable
alternative exists outside the wetland.

The Preliminary Assessment has determine that endangered and
threatened species could occur on the activity. Work conducted at
the activity may have to consider the habitats occupied by endangered
and threaten species.

The Fish and Wildlife Coordination Act requires that the U.S. Fish
and Wildlife Services and other related state agencies be consulted
before wetlands are modified.

The Fish and Wildlife Conservation Act requires that U.S. Fish and
Wildlife Services and other related state agencies be consulted
before wetlands are modified.

The Fish and Wildlife Improvement Act requires that the U.S. Fish and
Wildlife Services and other related state agencies be consulted
before wetlands or other habitats are modified.

Any excavations on the site must address archaeological resources
found during the excavation.



Navy Level D QC. Level D QC is to be used for sites that are on or about to be
on the NPL. These sites are typically near populated areas and are likely to
undergo litigation. Level D QC includes review and approval of the laboratory
QA plan, the site work plan, and the field QA plan. The laboratory must
successfully analyze a performance sample, undergo an audit, correct deficiencies
found during the audit, and provide MPRs on QA. These activities will be
administered and evaluated by the NCR. This audit and the analysis performance
sample are in addition to those related to the USEPA Superfund Program. The
laboratory that performs Level D QC must have passed the performance sample
furnished through the Superfund CLP and must be able to generated CLP
deliverables. For a Level D site, CLP methods are used and the CLP data package
generated. The Navy audit and performance sample are required in addition to
any specified by the USEPA Superfund Program.

Navy Tevel E QC. A site requiring Level E QC will be located away from a
populated area, will not be an NPL site, and will have a low probability of
litigation. Level E QC includes review and approval of the laboratory QA plan
and the site work plan. The laboratory must successfully analyze a performance
sample, undergo an audit, correct deficiencies found during the audit, and
provide MPRs on QA. For Level E, the laboratory is not required to have passed
a CLP performance sample. Level E allows the use of non-CLP methods but requires
that the methods be accepted USEPA methods. All methods used must be USEPA or
equivalent.

Specifics regarding QA/QC, validation, and uses of each level of data are
described in the Navy'’s Sampling and Chemical Analysis Quality Assurance
Requirements For The Navy Installation Restoration Program (Oak Ridge Gaseous
Diffusion Plant, 1988) and USEPA Office of Emergency and Remedial Response and
Office of Waste Programs Environmental Enforcement Guidance, Data Quality
Objectives for Remedial Response Activities (March 1987).

At OLF Barin the reporting requirement for legally defensible data is not
necessary because the Navy is taking the necessary steps, under its IR Program,
to rectify past Navy and Marine Corps waste disposal practices. Data Quality
Level C is intended for sample analysis.

Table 1-4 summarizes the analytical parameters, data quality objectives, and data
use for each task to be undertaken during SI activities at OLF Barin.

1.5 PROJECT LOGISTICS. This section is devoted to the logistics of onsite field
work to be conducted at OLF Barin. The following sections address the logistics
of communications, field operations, decontamination facilities, and disposal
of wastes.

1.5.1 Communications Field personnel will use telephones while on the base
to communicate with off-base parties and will have a list of emergency phone
numbers available "at all times. Daily communications for access needs and
scheduling site operations will be coordinated with one representative from NAS
Whiting Field and one representative from OLF Barin.
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TABLE 1-4
DQOs FOR EACH SAMPLING TASK

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Data Quality Objective

Activity Objectives Level Rationale

Aquifer Testing Data will be used for evaluation II Data necessary for transport characteriza-

tion of altermnatives Feasibility Study and Risk Assessment

Groundwater Analysis Data will be used to characterize Cc Data necessary for HRS Scoring, Risk
extent of groundwater contamination Assessment, and Feasibility Study

Surface Water Data will be used to identify [o] Data necessary for HRS Scoring and will

Sediment Analysis environmental impact support Risk Assessment

Soil Analyses Data will be used to evaluate exposure C Data necessary for HRS Scoring, Risk
potential Assessment, and Feasibility Study

Air Survey Monitor breathing space I Health and Safety

HRS - Hazard Ranking System

1.5.2 Field Operations Soil boring locations and monitoring well locations will be
determined by the Contractor performing the Site Inspection. These locations will be
checked and approved by representatives from NAS Whiting Field Public Works Department
(Public Works) and OLF Barin’'s Airfield Operations,

Potable water, which is necessary for drilling and decontamination procedures, will be
obtained at locations on OLF Barin specified by Public Works. Due to known contamina-
tion of groundwater in the two existing supply wells at OLF Barin, potable water will
be obtained on base only if a proposed activated carbon filter unit is in place and
operational. If an adequate potable water source is not available at OLF Barin, potable
water will be obtained by the drilling subcontractor at a source approved by the
Contractor. In either case, field blanks will be obtained and analyzed during the
course of the site inspection for quality assurance purposes.

1.5.3 Decontamination Facilities The field work at the OLF Barin sites will require
mobilization and field support for subcontractors, sampling crews, and survey crews.
Staging and decontamination facilities will be needed to conduct these operations.
Staging of the field operations will be done from vehicles used by the Contractor.
These vehicles will be parked in uncontaminated areas identified at each site and will
not require decontamination.

Decontamination zones for personnel and equipment used during the SI will be established
at locations to be determined for each site. All contaminated materials and protective
gear will either be disposed of or decontaminated in these areas before site personnel
proceed into the clean zone. The specific decontamination procedures to be employed
are outlined in Section 9.0 of the HASP.

A heavy equipment decontamination zone will be designated at each site. Drill rigs,
casing, rods, and associated equipment will be decontaminated and steam cleaned prior
to setting up at each boring or monitoring well location. In addition, the drill rig
and all tools will be decontaminated prior to entering and leaving OLF Barin. Sampling
tools will be decontaminated more frequently as required by the sampling protocol
provided in the QAPP.
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1.5.4 Disposal of Wastes All fluids generated during personnel and equipment
decontamination will be containerized onsite, inside of the contamination reduction
area. Contaminated items such as disposable safety and sampling equipment will be
placed in doubled plastic bags that will be collected daily and stored in Department
of Transportation (DOT) approved 55-gallon drums with locking ring lids. The drums will
be supplied by the drilling subcontractor and left onsite for future transportation by
the Department of the Navy to a suitable disposal facility. This will be coordinated
with NAS Whiting Field's Public Works Department.

Drilling fluids, drill cuttings, and water resulting from monitoring well installation
and development will be monitored for contamination using a portable photoionization
meter. All borehole cuttings and development water will be contained in DOT 17-C open-
top 55-gallon drums, permanently labeled by well number and stored in a location
designated by the NAS Whiting Field's Environmental Coordinator. This requirement may
be waived if approval is given in writing by the Engineer in Charge (EIC). The Navy
will be responsible for disposal.

1.5.5 Sample Identification and Chain of Custody All samples collected during the
field investigation will be labeled with a sample identification code that identifies
the site, sample location, sample type, and series numbers for sample locations with
multiple samples.

The samples at the OLF Barin sites will be labeled using the following system.

. Site. Always WHF-XXX, where "WHF" refers to NAS Whiting Field, which
administers OLF Barin, and "XXX" refers to the site number, production well
number, or stream sampling location.

. Sample Type.
MW - Monitoring Well SD - Sediment
RW - Residential Well SW - Surface Water
WP - Well Point AR - Air (residential)
SL - Sludge BN - Benthos
SS - Surface Soils FB - Field Blank
SG - Soil Gas TB - Trip Blank
EB - Sampler Blank
. Sample Tocation. Sample locations will be indicated by a number that

corresponds to the sample collection location and will be used in combination
with the sample type. For example, sample WHF-XXX-SW-3 is a surface water
sample collected at location 3 as shown on a Site Plan for Site XXX.

. Sample Number. For circumstances where multiple samples will be collected
from the same location, each sample will be consecutively numbered. For
example, WHF-XXX-SW-3-01 and WHF-XXX-SW-3-02 are surface water samples
collected at the same location but at different times. For soil boring, the
number designating the boring location will be followed by a sample depth range
in parenthesis. A sample collected at WHF-XXX-5S5-01 from a depth of 4 to 5
feet will be designated:

WHF-XXX-8S-01(4-5)-1
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For duplicates, a letter designation will be used for the duplicate sample. For
example, the duplicate of WHF-XXX-01(4-5)-1 will be:

WHF-XXX-SS5-01(4-5)A-1
If a duplicate is taken at the point again, the number would become:
WHF-XXX-SS-01(4-5)A-2

Chain of custody procedures as outlined in Section 7.0 of the QAPP will be followed
during all SI activities.
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2.0 PURPOSE AND SCOPE

The technical approach for the OLF Barin SI has been developed based on a review of the
PA for OLF Barin, a site reconnaissance conducted on February 8, 1989, and discussions
with U.S. Navy officials, which included persomnel from Southern Division and NAS
Whiting Field’s Public Works Department.

The purpose of this SI will be to assess whether specific toxic and hazardous materials
identified in the PA, and possibly other contaminants, are present in concentrations
considered to be hazardous to human health and the environment. Information obtained
during the SI will be used to make a general evaluation of existing site conditions in
relation to the presence of contaminated soils and groundwater. Additional aspects to
be evaluated include site hydrogeology, health and safety concerns, pertinent
environmental regulations, and HRS documentation requirements. Upon completion of the
SI, recommendations will be made as to whether or not a specific site should undergo
a Remedial Investigation/Feasibility Study or be considered for no further action.

2.1 METHODS OF EXPLORATION. Soil borings, monitoring well installation, and aquifer
testing will be performed as indicated in the Exploration and Sampling Program section
of this Work Plan. To avoid repeating in each site specific exploration and sampling
program section, this section describes the methods to be employed for each site.

2.1.1 Overburden Borings Shallow borings to be used for monitoring well installation
will be advanced using hollow-stem auger. Geologic characteristics will be determined
from overburden samples collected continuously from the ground surface to the water
table using a split-spoon sampler. Split-spoon samples will also be collected at 5-
foot intervals from the water table to completion depth. Completion depth in shallow
overburden borings shall be approximately 7 feet below the water table.

To obtain information on the possible vertical extent of overburden contamination,
overburden samples will be placed in 8-ounce driller’s jars for field screening of total
volatile organics in headspace. Field determination of total volatile organics in
headspace will be done using an organic vapor analyzer (OVA) with a flame-ionization
detector. Subsequent to headspace OVA measurements, overburden samples will be archived
for use as reference materials.

Deep overburden borings will also be advanced using a hollow-stem auger. Geologic
characteristics will be determined from split-spoon samples collected at 5-foot
intervals and at all lithologic changes.

In addition to monitoring well installation, the purpose of the deep overburden borings
is to identify the presence of a geologic stratum that can act as an aquitard and to
locate zones of deep groundwater contamination. As with the shallow borings, headspace
OVA measurements on collected split-spoon samples will be conducted. If headspace
analysis indicates the presence of contamination, further hole advancement will continue
until headspace OVA measurements indicate noncontaminated conditions. At this point,
a monitoring well will be installed. Monitoring well screens for wells intersecting
a contaminated zone will be either 5 feet or 10 feet in length. The length of the
screen will be directly related to the thickness of the contaminated zone. However,
no monitoring well screen shall exceed 10 feet in length.
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If headspace OVA measurements do not indicate the presence of contamination, deep
borings will be advanced until an aquitard is encountered or until a depth of 100 feet
is attained. The maximum depth of any deep boring will be 100 feet.

2.1.2 Monitoring Well Installation Monitoring wells will be installed in the
completed borings for the purpose of monitoring groundwater quality and assessing the
direction and flux of groundwater flow in the surficial sand and gravel aquifer. The
total depth of drilling is estimated at 410 linear feet and the depths, number of
analytical samples, and quantities of materials for monitoring well installation are
presented in Table 2-1. Monitoring well installation details are presented in Figure
2-1. The installation of monitoring wells will comply with Southern Division’s
Specifications for Groundwater Monitoring Well Installation (see Appendix B) and
applicable Alabama Department of Environmental Management Guidance. Well screens for
shallow monitoring wells will be placed to extend from approximately 3 feet above the
anticipated highest water table elevation [i.e., 15-feet below land surface (BLS)] to
approximately 7 feet below the highest water table elevation. Screen placement depth
for deep monitoring wells will be determined at the time of drilling and based upon the
criteria established in Section 2.1.1.

Due to the depth to groundwater, all monitoring wells will be 4 inches inside diameter
to facilitate purging. Constructed thusly, they may serve as recovery wells in the
event that groundwater remediation is determined to be necessary. All monitoring wells
will be developed by pumping and/or surge block techniques to ensure a good hydraulic
connection between the well and the aquifer. Specifications for well development are
presented in Appendix B.

As stated in Southern Division’s Specifications for Groundwater Monitoring Well
Installation (see Appendix B), wells will be developed until sediment-free water is
produced. However, it should be noted that shallow monitoring wells whose screens
straddle the water table will not be developed in that part of the sand pack lying above
the water table.

2.1.3 Aquifer Testing Subsequent to monitoring well installation and development,
single-hole permeability tests to calculate the hydraulic conductivity will be performed
on each new monitoring well. Both rising and falling head slug-tests will be performed
in each individual well except for wells that are screened across the water table. In
this case, only rising head tests will be performed. Data will be analyzed by either
the method of Cooper et al. (1967) for confined conditions or the method of Bouwer and
Rice (1976) for unconfined conditions.

Calculated values of hydraulic conductivity will be evaluated by means of a two-way
analysis of variance to determine if (a) a significant difference in the hydraulic
conductivity exists in the sand and gravel aquifer underlying OLF Barin and (b) a
significant difference in the hydraulic conductivity exists between the upper and lower
zones of the surficial aquifer. Comparisons shall be made at the 95-percent
significance level. Should significant differences exist, a
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TABLE 2-1
SUMMARY OF ESTIMATED QUANTITIES FOR
MONITORING WELL INSTALLATION AND SOIL BORINGS

SI WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Well materials

4" PVC 4" pvc!
Estimated Number of screen riser

Site no. Monitoring well depth (ft) split-spoon samples (ft) (ft)
Site 19B WHF-19B-1D 100 21 5 or 10 98 or 93

WHF-19B-2D 100 21 5 or 10 98 or 93

WHF-19B-3D 100 21 5 or 10 98 or 93
Site 20B WHF-20B-1 222 93 10 15

WHF-20B-2 22 9 10 15

WHF-20B-3 22 9 10 15

WHF-20B-4 22 9 10 15

WHF-20B-5 22 9 10 15
NOTES:

1Length based on 3-foot riser above ground surface.

2Monitoring woll depth based on estimated high water table depth of 15 feet
below ground surface.

3Eight continuous split-spoon samples (0 to 16 feet BLS) plus one from 20 to
22 feet BLS.
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Tukey's Test (a mean-square test) will be run to test for significant differences
between individual pairs of sample means.

2.1.4 Hazard Ranking System Data Requirements To fulfill the requirements of the
proposed changes of the Hazard Ranking System (i.e., HRS2), aerial photography within
a 4-mile radius of OLF Barin will be reviewed with regard to land use patterns and
demographics. Given the sparse population pattern in this part of Baldwin County,
Alabama, aerial photography will be the easiest means of identifying potential human
receptors within the 4 miles radius.

To augment information derived from the aerial photographs, records from the Baldwin
County public health agency and other city, county, or state agencies that may be of
interest will be reviewed to gather information on private wells and surface water use
from both Sandy Creek and Wolf Creek, which are the major surface water drainages in
the vicinity of OLF Barin. A private well survey will be conducted within a 0.5-
mile radius of OLF Barin to supply information on groundwater use in the vicinity of
OLF Barin. At this time, however, sampling of private wells is not anticipated.

A summary of the informational requirements to complete an HRS2 Scoring Package is
presented in Table 2-2. This information will be gathered through records search,
aerial photography interpretation, undertaking the proposed SI, and interviews with
private citizens and public officials in the vicinity of OLF Barin. Preparation of the
HRS2 Scoring Package will follow the proposed rule as presented in Federal Register
(December 23, 1988, Vol. 53, No. 247, P. 51962-52081). If during the course of the SI
the Final Rule is promulgated, the Final Rule shall govern the development of the HRS2
Scoring Package.

2.2 TASK 1 - EXPLORATION AND SAMPLING PROGRAM. The following sections describe the
specific number, location, and rationale for the exploration and sampling program to
be conducted at each site at OLF Barin. Background information and history of
operations for each site may be found in the PA Report (NEESA Doc. 13-193) dated
February 1989. A brief background summary is presented for each site.

2.2.1 Sites 19B and 20B - Maintenance Area Around the Hangars, Abandoned Underground
Storage Tanks, and Fuel Pits Four aircraft maintenance hangars were located at Site
19B. Maintenance operations included the degreasing of aircraft parts and the washing
of aircraft. Both operations involved the use of various solvents, including kerosene.
Kerosene storage tanks, waste oil tanks, and aircraft wash racks were located at the
north end of the hangars. Solvents spilled on the concrete next to the hangars would
have been washed into the grass during periods of precipitation or when the concrete
was washed down.

Site 20B is the location of 14 abandoned underground fuel storage tanks (of which eight
of the underground tanks are now being used for water storage), 60 abandoned fuel pits,
and 2.12 miles of fuel lines connecting the fueling pits to the four storage tanks.
A 2,000-gallon aviation gas spill occurred in 1954 when vandals opened a valve on one
of the 25,000 gallon fluel tanks. The majority of the fuel was reported to have migrated
to a small unlined drainage ditch north of Guadalcanal Road (see Figure 1-2, Appendix
A).
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TABLE 2-2
HAZARD RANKING SYSTEM DATA NEEDS

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

I GENERAL INFORMATION

+ activity’s name and location

e activity’s mission or purpose

+ contacts

+ waste types generated and disposal
« regulatory history

IT ENVIRONMENTAL INFORMATION

» land use within activity boundary

» potable water system service within activity boundary

+ land use within 4 miles of activity

+ groundwater supplies within 4 miles of activity and surface water within 15
miles of activity

« estimated population served by groundwater within 4 miles and by surface
water within 15 miles of activity

* sensitive environments on activity and within 15 miles of activity

« floodplain information

+ onsite and offsite maximally exposed individuals

» climatic characterization

+ drainage basin characteristics

IIT GEOLOGIC AND HYDROGEOLOGICAL INFORMATION

* bedrock features

* soils

» aquifer characteristics and hydraulic properties within 4 miles
+ geologic formations and their characteristics within 4 miles

IV WASTE CHARACTERISTICS

* toxicity
+ mobility
+ quantity
» chemical and physical attributes




No information is available as to what procedures were used to abandon the underground
storage tanks when the airfield was deactivated in 1959. When eight of the 25,000
gallon tanks were reactivated for water storage for fire fighting reserves, it was noted
that there was fuel residue left in the tanks. Oily sheens were visible in many of the
tanks during the PA visit.

A new potable water supply well was drilled in 1988 from which chlorinated hydrocarbons
were detected. Samples were also taken from the old potable water supply well (see
Figure 1-2, Appendix A) and chlorinated hydrocarbons were also detected. The laboratory
analysis from the sample collected from the old potable water supply well indicate that
13.2 micrograms per liter (ug/l) of trans-1,2-trichloroethylene, 6.0 ug/l of
tetrachloroethylene, and 4.0 ug/l trichloroethylene, were present. The State of Alabama
has permitted the well to be used for drinking water with the condition that an
activated carbon filter system be installed. There is a potential that petroleum
hydrocarbon contamination also exists.

Soil in this area is porous and groundwater is about 15 to 20 feet below land surface.
Solvents washed down from the maintenance areas, fuel spilled during aircraft refueling
activities, and a portion of the fuel spilled as a result of the 1954 vandalism incident
would have most likely infiltrated into the soil. Groundwater contamination found in
an onsite drinking water supply well may be evidence of such infiltration.

Because of the close proximity of Sites 19B and 20B, the exploration and sampling
program of these sites are closely related. Information obtained from the groundwater
sampling program will be useful in the definition of possible contaminant plumes
associated with either site.

To obtain information on groundwater quality downgradient of the sites, the exploration
program for Sites 19B and 20B will consist of eight soil borings with monitoring well
installation at each (Figure 2-2). Five soil borings will be advanced to a depth of
7 feet below the anticipated highest water table elevation (i.e., 15 feet BLS). Shallow
monitoring wells will be installed at these locations in accordance with the procedure
described in Section 2.1.2 of this Work Plan. Shallow monitoring wells are located
immediately downgradient of each of the two sites to ascertain groundwater quality in
the upper portion of the surficial aquifer.

Monitoring wells WHF-19B-1D, WHF-19B-2D and WHF-19B-3D (see Figure 2-2) will be deep
monitoring wells. Split-spoon samples will be collected from each of the borings at
5-foot intervals and at all changes in lithology. Drilling logs compiled during the
drilling of the three deep monitoring wells will provide information about subsurface
geologic strata. Deep monitoring wells will be installed in accordance with the
procedure described in Section 2.1.2 of this Work Plan. Deep monitoring wells are
situated at the facility boundary to ascertain groundwater quality in the lower part
of the surficial aquifer.
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The specific rationale for each boring/monitoring well location is as follows.

. WHF-19B-1D will be a deep monitoring well (approximately 100 feet BLS)
located along the property line to the south/southwest of Site 19B and,
based wupon the regional drainage pattern, 1is anticipated to be
downgradient of Sites 19B and 20B. In addition, soil samples taken during
installation of this well will be used to identify site lithology.

. WHF-19B-2D will be a deep monitoring well (approximately 100 feet BLS)
located along the property line to the south of Sites 19B and 20B and
based wupon the regional drainage pattern, is anticipated to be
downgradient of these sites.

. WHF-19B-3D will be a deep monitoring well (approximately 100 feet BLS)
located along the property line to the southeast of Sites 19B and 20B.
Monitoring well WHF-19B-3D is situated so as to triangulate on groundwater
flow direction and, based on the regional drainage pattern is anticipated
to downgradient of Sites 19B and 20B.

. WHF-20B-1 will be a shallow monitoring well located south of the abandoned
underground storage tanks (UST). This well 1is anticipated to be
downgradient of the western end of the UST site and upgradient of the
maintenance area around the hangars.

. WHF-20B-2 will be a shallow monitoring well located south of the UST site.
This well is anticipated to be downgradient of the eastern end of the UST
site and upgradient of the maintenance area around the hangars.

. WHF-20B-3 will be a shallow monitoring well located at the southwestern
edge of the fuel pit area. This well is anticipated to be downgradient
of the fuel pit area.

. WHF-20B-4 will be a shallow monitoring well located at a central position
south of the fuel pit area. This well is anticipated to be downgradient
of the fuel pit area.

. WHF-20B-5 will be a shallow monitoring well located at the southeastern
edge of the fuel pit area. This well is anticipated to be downgradient
of the fuel pit area.

Upon completion of monitoring wells WHF-20B-1, WHF-20B-3, and WHF-20B-5, field personnel
will survey the elevation of the depth to water level measuring point on each of these
three wells. Subsequent to this, depth to groundwater flow will be obtained and plotted
to ascertain groundwater flow direction in the surficial aquifer. The remaining five
monitoring well locations will be modified, if necessary, based upon groundwater flow
direction.

Water level readings observed in the newly installed monitoring wells, coupled with
aquifer testing, will allow an assessment of groundwater flux and flow direction.

After monitoring well installation, a water sample will be collected from the newly
installed wells using a bottom filling bailer. Water samples will also be collected
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from the two existing potable water supply wells. These water samples will be submitted
for laboratory chemical analysis. The specific methods and parameters of analysis are
discussed in Section 2.4,

2.2.2 Site 21B - Rubble Landfill The rubble landfill is located in the northeast
section of OLF Barin (see Figure 1-2, Appendix A). It was reported that only demolition
debris from dismantled buildings was discarded at this site. During the PA site visit,
there was no visible evidence of drums or other containers that might have contained
hazardous waste. The site is now overgrown with Kudzu vines therefore, site visibility
is somewhat limited.

The rubble landfill lies close to Sandy Creek and surface runoff is expected to be
towards the creek. In addition, the soil in this area is porous and because Sandy Creek
is approximately 300 feet to the east, any leachate from the site would most likely
migrate to the creek. The exploration program at the rubble landfill will consist of
a detailed visual site inspection and three surficial soil borings. The approximate
location of the old rubble landfill site is depicted on Figure 2-3. ©No trenching
activities at the landfill have been reported and it is believed that all disposal
activities were at the surface. Hence, three surficial soil borings will be augered
at the rubble landfill site. The exact location of these borings will be determined
upon completion of the visual site inspection. Surficial soil borings will be advanced
by a stainless-steel hand auger to a depth of 2 feet below land surface (BLS) or to
natural ground whichever is deeper. Three soil samples, from the 1 to 2 foot depth
interval, will be submitted for chemical analysis. Soil samples collected for volatile
organics analysis shall be collected and containerized undisturbed using brass liners.
Upon extraction of the liner, the ends will be sealed with a Teflon cap, wrapped in
aluminum foil, and taped closed. The analytic program for the three soil samples will
consist of the analysis for constituents comprising the target compounds list (Table
2-3).

2.2.3 Site 22B - 0l1d Fire Fighting Demonstration Area The exact location of the old
fire fighting demonstration area is not known with a great degree of certainty, but all
reports have it located to the west of the machine gun butt (see Figure 1-2, Appendix
A). As reported in the PA, fire fighting demonstrations were conducted a few times
during World War II and most likely not more than a dozen times. The fire fighting area
was not used when the station re-opened during the Korean conflict.

The demonstrations reportedly consisted of station personnel extinguishing a fire on
a wrecked plane. The demonstration used a damaged plane onto which combustible liquids
were poured and ignited. Reportedly, waste aviation fuel, waste oils, and possibly
waste solvents were burned.

The general area where the burns took place is flat with porous soils. Surface runoff

from this area is minimal; therefore so any residue left over from the practice burns
would likely adhere to the subsurface soils or migrate into the groundwater.
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TABLE 2-3
TARGET COMPOUND LIST

St WORK PLAN
OLF BARIN, FOLEY, ALABAMA

VOLATILE ORGANICS

Volatiles Chemical Abstract
Service Number

1. Chloromethane 74-87-3
2. Bromomethane 74-83-9
3. Vinyl Chloride 75-01-4
4., Chloroethane 75-00-3
5. Methylene Chloride 75-09-2
6. Acetone 67-64-1
7. Carbon Disulfide 75-15-0
8. 1,1-Dichloroethene 75-35-4
9. 1,1-Dichloroethane 75-34-3
10. 1,2-Dichloroethene (total) 540-59-0
11. Chloroform 67-66-3
12. 1,2-Dichloroethane 107-06-2
13. 2-Butanone 78-93-3
14. 1,1,1-Trichloroethane 71-55-6
15. Carbon Tetrachloride 56-23-5
16. Vinyl Acetate 108-05-4
17. Bromodichloromethane 75-27-4
18. 1,2-Dichloropropane 78-87-5
19. cis-1,3-Dichloropropene 10061-01-5
20. Trichloroethene 79-01-6
21. Dibromochloromethane 124-48-1
22. 1,1,2-Trichloroethane 79-00-5
23. Benzene 71-43-2
24, trans-1,3-Dichloropropene 10061-02-6
25. Bromoform 75-25-2
26. 4-Methyl-2-pentanone 108-10-1
27. 2-Hexanone 591-78-6
28. Tetrachloroethene 127-18-4
29. Toluene 108-88-3
30. 1,1,2,2-Tetrachloroethane 76-34-5
31. Chlorobenzene 108-90-7
32. Ethylbenzene 100-41-4
33. Styrene 100-42-5
34. Xylenes (total) 1330-20-7



TABLE 2-3 (Cont.)
TARGET COMPOUND LIST

SI WORK PLAN
OLF BARIN, FOLEY, ALABAMA

SEMIVOLATILE ORGANICS

Semivolatiles Chemical Abstract

Service Number
35. Phenol 108-95-2
36. bis (2-Chloroethyl) ether 111-44-4
37. 2-Chlorophenol 95-57-8
38. 1,3-Dichlorobenzene 541-73-1
39. 1,4-Dichlorobenzene 106-46-7
40. Benzyl alcohol 100-51-6
41. 1,2-Dichlorobenzene 95-50-1
42, 2-Methylphenol 95-48-7
43. bis (2-Chloroisopropyl) ether 108-60-1
44, 4-Methylphenol 106-44-5
45. N-Nitroso-di-n-dipropylamine 621-64-7
46. Hexachloroethane 67-72-1
47. Nitrobenzene 98-95-3
48. Isophorone 78-59-1
49, 2-Nitrophenol 88-75-5
50. 2,4-Dimethylphenol 105-67-9
51. Benzoic acid 65-85-0
52. bis (2-Chloroethoxy) methane 111-91-1
54, 1,2,4-Trichlorobenzene 120-82-1
55. Naphthalene 91-20-3
56. 4-Chloraniline 106-47-8
57. Hexachlorobutadiene 87-68-3
38. 4-Chloro-3-methylphenol (para-chloro-meta-cresol) 59-50-7
59. 2-Methylnaphthalene 91-57-6
60. Hexachlorocyclopentadiene 77-47-4
61. 2,4,6-Trichlorophenol 88-06-2
62. 2,4,5-Trichlorophenol 95-95-4
63. 2-Chloronaphthalene 91-58-7
64. 2-Nitroaniline 88-74-4
65. Dimethylphthalate 131-11-3
66. Acenaphthylene 208-96-8
67. 2,6-Dinitrotuluene 606-20-2
68. 3-Nitroaniline 99-09-2
69. Acenaphthene 83-32-9
70. 2,4-Dinitrophenol 51-28-5
71. 4-Nitrophenol 100-02-7
72. Dibenzofuran 132-64-9
73. 2,4-Dinitrotoluene 121-14-2
74. Diethylphthalate 84-66-2
75. 4-Chlorophenyl-phenyl ether 7005-72-3
76. Fluorene 86-73-7
77. 4-Nitroaniline 100-01-6



TABLE 2-3 (Cont.)
TARGET COMPOUND LIST

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

SEMIVOLATILE ORGANICS (CONTINUED)

Semivolatiles Chemical Abstract
Service Number

78. 4,6-Dinitro-2-methylphenol 534-52-1
79. N-nitrosodiphenylamine 86-30-6
80. 4-Bromophenyl-phenylether 101-55-3
81. Hexachlorobenzene 118-74-1
82. Pentachlorophenol 87-86-5
83. Phenanthrene 85-01-8
84. Anthracene 120-12-7
85. Di-n-butylphthalate 84-74-2
86. Fluoranthene 206-44-0
87. Pyrene 129-00-0
88. Butylbenzylphthalate 85-68-7
89. 3,3’-Dichlorobenzidine 91-94-1
90. Benzo(a)anthracene 56-55-3
91. Chrysene 218-01-9
92. bis (2-Ethylhexyl)phthalate 117-81-7
93. Di-n-octylphthalate 117-84-0
94 . Benzo(b)fluoranthene 205-99-2
95. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno (1,2,3-cd)pyrene 193-39-5
98. Bebenz(a,h)anthracene 53-70-3

99. Benzo(g,h,i)perylene 191-24-2



TABLE 2-3 (Cont.)
TARGET COMPOUND LIST

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

PESTICIDES/PCBs

Pesticides/PCBs Chemical Abstract

Service Number
100. alpha-BHC 319-84-6
101. beta-BHC 319-85-7
102. delta-BHC 319-86-8
103. gamma-BHC (Lindane) 58-89-9
104. Heptachlor 76-44-8
105. Aldrin 309-00-2
106. Heptachlor epoxide 1024-57-3
107. Endsulfan I 959-98-8
108. Dieldrin 60-57-1
109. 4,4'-DDE 72-55-9
110. Endrin 72-20-8
111. Endosulfan II 33213-65-9
112. 4,4'-DDD 72-54-8
113. Endosulfan sulfate 1031-07-8
114. 4,4'-DDT 50-29-3
115. Methoxychlor 72-43-5
116. Endrin ketone 53494-70-5
117. alpha-Chlordane 5103-71-9
118. gamma-Chlordane 5103-74-2
119. Toxaphene 8001-35-2
120. Aroclor-1016 12674-11-2
121. Aroclor-1221 11104-28-2
122. Aroclor-1232 11141-16-5
123. Aroclor-1242 53469-21-9
124, Aroclor-1248 12672-29-6
125. Aroclor-1254 11097-69-1
126. Aroclor-1260 11096-82-5



TABLE 2-3 (Cont.)
TARGET COMPOUND LIST

St WORK PLAN
OLF BARIN, FOLEY, ALABAMA

INORGANIC TARGET ANALYTE LIST (TAL)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide



Various types of combustible fluids were used during practice burns. Leaded aviation
fuels were one of these fluids. More than 30 years have elapsed since the fire fighting
demonstration area was active. To identify the site location more accurately it will
be necessary to look for the presence of residual fuel components. Lead is such a
component.

The exploration program at the old fire fighting demonstration area will consist of 54
surficial soil borings with a soil sample taken at each. Soil samples will be collected
at a depth of 1 to 2 feet BLS. A sampling grid (Figure 2-4) will be established
adjacent to the remnant dirt road that exists in this area, with samples taken at 100-
foot intervals to a distance of approximately 300 feet from the road. Soil samples will
be analyzed for total lead content. Areas with an elevated lead content will be
subjected to more intensive scrutiny under a Phase II site investigation.

2.2.4 Site 23B - Drainage Ditch Leading to Sandy Creek Runoff from the hangars
migrated to Sandy Creek via a small drainage ditch near Guadalcanal Road (Figure 2-
5). In addition, the 2,000 gallon fuel spill in 1954 migrated to Sandy Creek via the
drainage ditch. Once in the creek, fuels and oils would float down towards Wolf Bay.
Heavy metals present in aviation fuel would tend to accumulate in sediment. The PA
Report (NEESA, 1989) stated that Sandy Creek was reported unfishable due to kerosene
contamination when operations were underway at NAAS Barin. The exact time period for
this condition, however, was not specified.

The exploration program at the drainage ditch leading to Sandy Creek will consist of
the collection of three soil samples from the ditch. One sample will be taken from each
boring at a depth of 1 to 2 feet below land surface. Sampling will begin at the eastern
end of Guadalcanal Road and samples will be taken at 100 foot intervals along the
centerline of the ditch. These samples will be analyzed for total lead content and
total polynuclear aromatic hydrocarbon content, both of which are residual constituents
of kerosene.

Two sediment samples will be collected within Sandy Creek at the positions indicated
in Figure 2-5. Surface water samples will also be taken at these locations. Water and
sediment samples collected from Sandy Creek will be analyzed for target compound list
volatile and semi-volatile organic compounds and target compound list metals.

2.3 TASK 2 - ELEVATION SURVEY. The location of completed monitoring wells, soil
sampling points, and surface water/sediment sampling points will be identified on
available site maps provided by the Navy. The elevation and horizontal location of the
wells will be surveyed by a registered land surveyor to the nearest 0.01 foot and
referenced to OLF Barin datum. The elevation survey 1is necessary to develop a
piezometric map of the groundwater surface and to determine groundwater flow direction.

2.4 TASK 3 - ANALYTICAL PROGRAM. Samples of soil, sediment, surface water, and
groundwater selected for analytical testing will be analyzed to identify and quantify
chemical contaminants. A summary of the analytical program for the SI is presented in
Tables 2-4 and 2-5. The analyses specified for each sample type were chosen based on
the type of waste reported in the PA to have been disposed of at each site or, if this
is unknown, the parameters comprising the target
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TABLE 2-4
SUMMARY OF CHEMICAL ANALYSIS

S| WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Site SEMI - PEST/ PP Total
number Media VOAs VOAs PCBs Metals lead PAH
19B Groundwater 3 3 3 3 --
20B Groundwater 7 7 7 7 --
21B Soil 3 3 3 3 --
22B Soil 54
23B Soil 3 3
Surface Water 2 2 2 2
Sediment 2 2 2 2
Subtotal Groundwater 10 10 10 10
Soil 3 3 3 3 57
Surface Water 2 2 2 2
Sediment 2 2 2 2
Duplicates Groundwater 1 1 1 1
Soil 1 1 1 1 6
Surface Water 1 1 1 1
Sediment 1 1 1 1
Field Blanks Water 6 6 6 6 6
Equipment Blanks’ 10 10 10 10 1 1
Trip Blanks Water 3
TOTAL Groundwater 11 11 11 11
Soil 4 4 4 4 63 .3
Surface Water 3 3 3 3
Sediment 3 3 3 3
Blanks 17 14 14 14 5 1
NOTE: ! Equipment Blanks shall be collected daily. However, only samples from every other day shall be analyzed.

The other samples shall be held for analyzes only if evidence of equipment blank contamination exists.

VOA - Volatile Organic Analytes
Semi-VOAs - Semivolatile Organic Analytes
Pest/PCB - Pesticides and Polychlorinated Biphyenyls
PP Metals - Priority Pollutant Metals
PAH - Polynuclear aromatic hydrocarbons



TABLE 2-5
LABORATORY ANALYTICAL PROCEDURES

SI WORK PLAN
OLF BARIN, FOLEY, ALABAMA

Media Parameter Method Reference
Soils/Sediment Total Lead ICP EPA Method
6010
Volatile Organic GC/MS CLP-COP
Semi-Volatile Organic GC/MS CLP-COP
Polynuclear Aromatic
Hydrocarbons SW 846-8310
Surface Water/ Volatile Organic GC/MS CLP-COP
Groundwater
Semivolatile Organic GGC/MS CLP-COP
Total Metals AA and ICP CLP-CIP
pH Potentiometric EPA Method
150.1
Specific Conductance EPA Method
120.1
NOTES: ICP - Inductively Coupled Plasma

GC/MS - Gas Chromatography/Mass Spectrometry

AA - Atomic Absorption

CLP-COP - Contract Laboratory Program - Caucus Organic Pollutants
CLP-CIP - Contract Laboratory Program Caucus Inorganic Pollutants



compound list (see Table 2-3). Level C QC has been established for the analytical
program during this project.

Chemical analysis will include those volatile organic compounds, semi-volatile organic
compounds, and heavy metals that may have been present in solvents and fuels used at
NAAS Barin. Specific compounds known to exist in groundwater under OLF Barin include
tetrachloroethylene, trichloroethylene, and trans-1,2-dichloroethylene.

2.5 TASK 4 - EVALUATION AND PRELIMINARY DRAFT REPORT. To meet the objective of the
SI, the data developed during this investigation and will be reviewed and an assessment
of the presence and concentration of hazardous chemicals in the environment at OLF Barin
will be made. Contaminants, if identified, will be compared to state and federal
regulatory standards to assess whether the concentrations detected are considered
hazardous and whether they pose a potential threat to human health or safety and the
environment., Currently contaminants of concern, as detected in the OLF Barin production
wells, include trans-1,2-dichloroethylene (13.2 ug/l), tetrachloroethylene (6.0 ug/l),
and trichloroethylene (4.0 ug/l). Of these the concentration of trichloroethene is
below the federal drinking water standard of 5 ug/l; the concentration of trans-1,2-
dichloroethene is below both the proposed maximum contaminant level (MCL) of 100 ug/l
and maximum contaminant level goal (MCLG) of 100 ug/l (40 CFR Parts 141, 142, and 143);
and the concentration of tetrachloroethylene is above both the proposed MCL of 5 ug/l
and proposed MCLG of 0.0 ug/1.

Further, based on the results and conclusions drawn from the evaluation described
above, one of the following recommendations for each of the sites studied will be made:

. elimination from further study under the no further action alternative;
or
. additional investigation activity under the RI/FS program.

Accompanying each recommendations will be a detailed rationale, with concomitant
documentation, for the proposed action at a site. For sites recommended for no further
action, the rationale and documentation section shall be presented as a separate
appendix to the SI report.

2.6 TASK 5 - FINAL SITE INSPECTION REPORT. Subsequent to the Navy’s review of the
Draft SI Report, a meeting will be held at NAS Whiting Field in Milton, Florida, to
discuss written comments provided by the Navy. The purpose of this meeting will be to
finalize changes to the preliminary draft report. A final draft SI Report will be
completed following this meeting for subsequent submittal to the Alabama Department of
Environmental Management (DEM) and the U.S. Environmental Protection Agency (USEPA).
Upon receipt and review of Alabama DEM and USEPA comments to the Final Draft SI Report,
a meeting will be held at OLF Barin to discuss comments. Participants for this meeting
will include representatives from Alabama DEM, USEPA, Southern Division, NAS Whiting
Field, and the engineering contractor. Subsequent to the meeting the Final SI Report
will be developed and distributed.

Following the development of the Final SI Report, a completed HRS scoring documentation
package will be developed. In that it is anticipated that HRS2 will be in effect at
the time of the development of the HRS scoring documentation package, existing HRS2
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guidance will be followed. At the time of development of the HRS scoring documentation
package for OLF Barin, the most current guidance shall be used.

2.7 TASK 6 - MEETINGS. Several meetings will be required during the course of the SI.
These meetings will be held at either NAS Whiting Field or at Jordan's offices in
Tallahassee. Personnel involved in these meetings may include representatives from the
engineering contractor, NAS Whiting Field, and Southern Division.

2.8 PROJECT DELIVERABLES. In addition to the SI Reports, continuous written
communication and reporting shall be maintained with Southern Division throughout the
course of the SI for OLF Barin. Required documents to be forwarded to Southern

Division’'s EIC shall consist of the following reports:

. monthly progress reports (MPR) from both the contractor and the analytical
laboratory;
. technical memoranda discussing each data set;
. copies of field performance audits;
. copies of laboratory QC documentation;
. copies of laboratory coordinator’s report; and
. final QC report
MPR will be required of both the contractor and the laboratory. Requirements for

inclusion in laboratory MPRs are as follows:
1. site name and contract number;

2. numbers, types and locations, and samples collected and analyzed for Navy
project only;

3. data for blanks, spikes, laboratory duplicates and controls related to
Navy samples;

4, new methods used for analyses and changes in old methods;

5. copies of all control charts pertinent of Navy samples and to which
results have been added over the reporting period;

6. summaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports;

7. descriptions of and justifications for significant changes in QA;

8. changes in Laboratory Quality Assurance and Control (LQAC) personnel and
other key technical personnel (resumes of new personnel must be

submitted) and
9. completed sample data.

Much of the information presented in an MPR is incremental in nature and relates to
changes and findings since the previous MPR. These include:
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1. control charts from the minimizing control charts program and any
duplicates, or other QC parameters;

2. personnel changes relating to QA responsibilities;

3. method changes (e.g., a minor modification with an attached EPA variance);
and

4. procedural changes in establishing control limits and/or the preparation

and use of control charts.

Because the first such report for each laboratory has no precedent, more explanation
and detail may be necessary; subsequent MPRs will likely not require as much detail in
some areas.

MPRs from the contractor shall discuss details of the previous month’s activities.
Elements within the contractor's MPR will consist of project status, schedule, budget,
proposed scope changes, activities undertaken and activities to be undertaken during
the upcoming month, and difficulties encountered and actions taken to overcome them.

Approximately 1 month after each data set has been generated and has undergone a
preliminary analysis, a technical memorandum shall be issued. The memorandum shall
present a summary of the data generated from the particular activity and the preliminary
analysis. Incorporated into each technical memorandum will be any necessary graphical
presentation of the data and the method(s) for analysis.

A final QC Data Report shall be developed and sent to Southern Division’s EIC at least
4 weeks prior to submittal of the SI Final Report. the Final QC Data Report shall
contain the information specified in Table 7.6 of the Naval Energy and Environmental
Support Activity Guidance Document 20.2-047B (Oak Ridge Diffusion Plant, 1988)

The report shall indicate the duration and location of storage for the data. The stored
data consists of all raw data, QC charts, corrective action, logs, sample lists, chain
of custody information, notebooks, work sheets, automated data processing system output,
and calibration. -
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3.0 SCHEDULE

The schedule for this work is presented in Figure 3-1 and is contingent on notification
to proceed from the Navy. Notification to proceed should include a signed contract
between Jordan and the Navy. The schedule illustrated in Figure 3-1 is approximate,
assumes optimum field conditions, and may be influenced by factors over which Jordan
has no control. These factors would include the following:

. weather conditions during fieldwork,
. constraints on working hours due to OLF Barin operations, or
. time necessary for review of draft documents by Southern Division, NAS

Whiting Field persomnel, and regulatory agencies.
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APPENDIX A - OVERSIZED DRAWINGS
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SITE-SPECIFIC QUALITY ASSURANCE PLAN ADDENDUM

Task: OLF Barin Site Inspection

Task Objective: Ascertain presence or absence of soil or groundwater

contamination
Subtasks
Soil Sampling
Surface Soil Sampling
Drilling and Installing Monitoring Wells
Groundwater Sampling

Surface Water Sampling
Sediment Sampling

Task Organization

Name

Allen
Nugent
Blomberg
Burris
Hooper

T e XA

Subcontractors

To Be Determined
To Be Determined

Local Contacts

C. Black

Standard Protocol Selected

QAP (6.6.2)

QAP (6.6.4)

See Standard Specifications for
Subsurface Boring and Sampling

QAP (6.7.2)

QAP (6.7.3)

QAP (6.6.5)

Function

Project Manager

Technical Director/QA Officer
Field Operations Leader

Field H&S Officer
Field Support

Function

Chemical Analysis

Boring and Well Installation
Function

NAS Whiting Field Point of

. Contact

B-1



ANALYTICAL DATA

NEESA QC

MATRIX/PARAMETER ANALYTICAL METHOD LEVEL

Site 19B. Maintenance Area Around Hangers

Water: Purgeable Organics CLP-COP C
Semivolatile Organics CLP-COP C
Pesticides/PCBs CLP-COP c
Metals CLP-CIP C

Site 20B. Abandoned Underground Storage

Tanks and Fuel Pits

Water: Purgeable Organics CLP-COP C
Semivolatile Organics CLP-COP C
Pesticides/PCBs CLP-COP c
Metals CLP-CIP C

Site 21B. Rubble Landfill

Soil: Purgeable Organics CLP-COP c
Semivolatile Organics CLP-COP C
Pesticides/PCBs CLP-COP c
Metals CLP-CIP C

Site 22B. 0Old Fire Demonstration Area

Soil: Lead EPA Method 6010 C

Site 23B. Drainage Ditch Leading to

Sandy Creek

Sediment: Purgeable Organics CLP-COP C
Semivolatile Organics CLP-COP C
Pesticides/PCBs CLP-COP C
Metals CLP-CIP C

Soil: Lead EPA Method 6010 c
Polynuclear Aromatic
Hydrocarbons EPA Method 8100 c

Water: Purgeable Organics CLP-COP C
Semivolatile Organics CLP-COP c
Pesticides/PCBs CLP-GCOP C
Metals CLP-COP C



SAMPLE IDENTIFICATION/CROSS REFERENCE
SAMPIE 1D

WHF-MW-19B-1D-1
WHF-MW-19B-1D-D-1
WHF-MW-19B-2D-1
WHF-MW-19B-3D-1
WHF-MW-20B-1-1
WHF-MW-20B-2-1
WHF-MW-20B-3-1
WHF-MW-20B-4-1
WHF-MW-20B-5-1
WHF-SS-21B-1(1-2)-1
WHF-SS-21B-2(1-2)-1
WHF-SS-21B-3(1-2)-1
WHF-SS-22B-11(1-2)-1
WHF-SS-22B-J1(1-2)-1
WHF-SS-22B-K1(1-2)-1
WHF-SS-22B-L1(1-2)-1
WHF-SS-22B-12(1-2)-1
WHF-SS-21B-J2(1-2)-1
WHF-SS-21B-K2(1-2)-1
WHF-SS-21B-L2(1-2)-1
WHF-SS-22B-13(1-2)-1
WHF-SS-22B-J3(1-2)-1
WHF-SS-22B-K3(1-2)-1
WHF-SS-22B-L3(1-2)-1
WHF-SS-22B-A4(1-2)-1
WHF-SS-22B-B4(1-2)-1
WHF-SS-22B-C4(1-2)-1
WHF-SS-22B-D4(1-2)-1
WHF-SS-22B-E41(1-2)-1
WHF-SS-22B-F41(1-2)-1
WHF-SS-22B-G41(1-2)-1
WHF-SS-22B-H41(1-2)-1
WHF-SS-22B-T4(1-2)-1
WHF-SS-22B-J4(1-2)-1
WHF-SS-22B-K4(1-2)-1
WHF-SS-22B-14(1-2)-1
WHF-SS-22B-AS(1-2)-1
WHF-SS-22B-BS(1-2)-1
WHF-SS-22B-B5(1-2)-1
WHF-SS-22B-C5(1-2)-1
WHF-SS-22B-D5(1-2)-1
WHF-SS-22B-E5(1-2)-1
WHF-SS-22B-E5(1-2)-D-1
WHF-SS-22B-F5(1-2)-1
WHF-SS-22B-G5(1-2)-1
WHF-SS-22B-H5(1-2)-1

SAMPLE LOCATION

Monitoring Well

Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring

Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
- Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
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21B

21B

21B

228,
228,
22B,
22B,
22B,
22B,
22B,
228,
228,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
23B,
23B,
23B,
23B,
23B,
22B,
22B,
22B,
22B,
22B,

Well
Well
Well
Well
Well
Well
Well
Well

Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid

MW-19B-1

D

MW-19B-1D, Duplicate

MW-19B-2
MW-19B-3
MW-20B-1
MW-20B-2
MW-20B-3
MW-20B-4
MW-20B-5

Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position

D
D

I1
J1
K1
Ll
I1
J1
Kl
L1
I1
J1
Kl
11
Al
Bl
Cl
D1
El
F1
Gl
H1l
I1
J1
K1l
Ll
A5
BS
C5
D5
E5
E5
F5
G5
H5
I5

, Duplicate



SAMPLE IDENTIFICATION/CROSS REFERENCE (Cont’d)

SAMPLE ID

WHF-SS-22B-I5(1-2)-1
WHF-SS-22B-J5(1-2)-1
WHF-SS-22B-K5(1-2)-1
WHF-SS-22B-L5(1-2)-1
WHF-SS-22B-A6(1-2)-1
WHF-SS-22B-B6(1-2)-1
WHF-SS-22B-C6(1-2)-1
WHF-SS-22B-D6(1-2)-1
WHF-SS-22B-E6(1-2)-1
WHF-SS-22B-F6(1-2)-1
WHF-SS-22B-G6(1-2)-1
WHF-SS-22B-H6(1-2)-1
WHF-SS-22B-16(1-2)-1
WHF-SS-22B-J6(1-2)-1
WHF-SS-22B-K6(1-2)-D-
WHF-SS-22B-L6(1-2)-1
WHF-SS-22B-A7(1-2)-1
WHF-SS-22B-B7(1-2)-1
WHF-SS-22B-C7(1-2)-1
WHF-SS-22B-D7(1-2)-1
WHF-SS-22B-E7(1-2)-1
WHF-SS-22B-F7(1-2)-1
WHF-SS-22B-G7(1-2)-1
WHF-SS-22B-H7(1-2)-1
WHF-SS-22B-17(1-2)-1
WHF-SS-22B-J7(1-2)-1
WHF-SS-22B-K7(1-2)-1
WHF-SS-22B-L7(1-2)-1
WHF-SS-22B-E6(1-2)-D-
WHF-SS-22B-F6(1-2)-D-
WHF-SS-22B-G6(1-2)-D-
WHF-SS-22B-F7(1-2)-D-
WHF-SS-23B-1(1-2)-1
WHF-SS-23B-2(1-2)-1
WHF-SS-23B-3(1-2)-1
WHF-SD-23B-1-1
WHF-SD-23B-2-1
WHF-SW-23B-1-1
WHF-SW-23B-2-1

1

1
1
1
1

Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site
Site

SAMPLE LOCATION

22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
228,
22B,
22B,
22B,
22B,
22B,
22B,
228,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
22B,
23B,
23B,
23B,

Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid
Grid

Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position

J5
K5
L5
Ab
B6
C6
Dé
E6
F6
G6
H6
I6
J6
K6
L6
A7
B7
c7
D7
E7
F7
G7
H7
17
J7
K7
L7
G7
E6,
F6,
G6,
F6,

Duplicate
Duplicate
Duplicate
Duplicate

100 Feet
200 Feet
300 Feet

- Sandy Creek, North
Sandy Creek, South
Sandy Creek, North
Sandy Creek, South

B-4

From Road
From Road
From Road
Sampling Station
Sampling Station
Sampling Station
Sampling Station



Rev.: 3
Date: 3 Nov 88
CODE 11436

SOUTHERN DIVISION NAVAL FACILITIES
ENGINEERING COMMAND

SPECIFICATIONS FOR GROUNDWATER MONITORING
WELL INSTALLATION

PART 1: GENERAL
1.1 INTRODUCTION

Groundwater monitoring wells shall be located at sites approved by the Southern
Division Engineer-In-Charge (EIC) and the Activity Environmental Coordinator (EC). All
applicable local, state, and federal regulations concerning well installations or soil
borings will be followed.
1.2 APPLICABLE PUBLICATIONS

The publications below form a part of the specification to the extent referenced.
The publications are referred to in this text by designation only. The latest revision
of the specifications shall be followed.
1.2.1 American Association of State Highway and Transportation Officials (AASHTO)

M 220 Epoxy Coatings Specifications

1.2.2 American Society of Tasting and Materials (ASTM)

A 120 Pipe, Steel, Black and Hot-dipped, Zinc coated, welded, and seamless
A 312 Seamless and Welded Austenitic Stainless Steel Pipe |

B 209 Aluminum and Aluminum-alloy Sheet and Plate

C 150 Portland Cement

C 778 Standard Sand

D 1457 Polytetrafluoroethylene (PTFE) Molding and Extrusion

D 1785 Standard Specification of Polyvinyl Chloride Pipe (PVC pipe,
Schedules 40, 80, 120)

D 1586 Method for Pgnetration Test and Split Barrel Sampling of Soils
D 1587 Practice for Thin Wall Tube Sampling of Soils

D 2113 Diamond Core Drilling for Site Investigation
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F 480 Thermoplastic Water Well Casing, Pipe and Couplingé made in Standard
Dimension Ratios (SDR)

F 883 Padlock -

1.2.3 American Petroleum Institute (API)

13-A 0il Well Drilling Fluid Specifications
1.3 SUBMITTALS

1.3.1 A completed "Southern Division Naval Facilities Engineering Command Groundwater
Monitoring Well Installation Report" will be submitted for each well installation.

1.3.2 Certificates of Conformance

a) Casing i) Well Protective Cover

b) Screen j) Flush Mount Protective Cover
¢) Grout k) Padlock

d) Drilling Mud 1) Protective Post

e) Gravel Pack m) Well Designation Sign

f) Caps and Plugs o) Epoxy Paint

g) Centralizers
h) Surface Casing

1.4 DELIVERY AND STORAGE

All materials shall be delivered in undamaged condition, stored off the ground, and
protected from the weather in an area designated by the EC. All defective or damaged
material will be replaced with new material.

PART 2. PRODUCTS

2.1 All materials shall conform to the respective specifications and other requirements
as specified herein.

2.1.1 Well Casing (threads compatible with well screen below)

Material type will be approved by the EIC. The material provided will have adequate

strength to resist external forces both during and after installation. Markings,
writing, or paint strips are not allowable on any of the materials.
a. PVC, flush threaded joints (schedule 40) ASTM F480 and ASTM D1785

All PVC flush threaded joints will meet or exceed the water pressure ratings (at 73
degrees Fahrenheit) for the size and schedule of PVC pipe used in the project, as listed
in ASTM D1758: Table'XI.2.
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b. Polytetrafluoroethylene (PTEF), flush threaded joints, slotted, ASTM D1457

Virgin materials shall be used to meet the ASTM specification. Certification of
compliance and joint evaluation are required. -Shall be shipped in closed containers.
PTFE "0" rings will be used to seal all joints.

c. 316 stainless steel, flush threaded joints, ASTM A312
d. 304 stainless steel, flush threaded joints, ASTM A312

End fittings shall be double entry flush screw threads. The casing shall be cleaned
in the following manner: 5-minute immersion in static bath of acid, pressure wash with
detergent and cool water, rinse with warm water, and allow to air dry.

2.1.2 Well Screen

Material type will be approved by the EIC. The material provided will have adequate
strength to resist external forces both during and after installation. Water velocity
through the screen openings shall not exceed 0.1 foot per second. The opening size will
be determined from an analysis of the material in geologic formation to be screened
and/or the size of the filter pack material. Markings, writing, or paint strips are
not allowable on any of the materials.

a. PVG, flush threaded joints (schedule 40), slotted, ASTM F480 and ASTM D1785

Two inch I.D. screens will have three rows of slots with a spacing of 1/8 inch
between slots. Four-inch I.D. screens will have six rows of slots with a spacing of
1/8 inch between slots. All PVC flush threaded joints will meet or exceed the water
pressure ratings (at 73 degrees Fahrenheit) for the size and schedule of PVC pipes as
listed in ASTM D1785, Table XI.2.

b. polytetrafluoroethylene (PTFE), flush threaded joints, slotted, ASTM D1457

Virgin materials shall be used to meet the ASTM specification. Certification of
compliance and joint evaluation are required. Shall be shipped in closed containers.
PTFE "O" rings will be used to seal all joints.

c. 316 stainless steel, wire wrapped, flush threaded joints, ASTM A312
d. 304 stainless steel, wired wrapped, flush threaded joints, ASTM A312

The screen shall be continuous slot, wire wound design. It shall be fabricated by
circumferentially wrapping a triangularly shaped wire around a circular array of
internal rods. The configuration must produce sharp outer edges, widening inward. PTFE
"0" rings will be used to seal all joints. End fittings will be welded to the screen
body.
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2.1.3 End Plugs, flush threaded joints compatible with casing and screen above)

The end plug shall match the type of material selected for the screen or casing
above. All ASTM specifications that apply to the above materials shall apply to the
end plugs. Markings, writing, or paint strips are not allowable on any of the above
materials.

2.1.4 Well Caps, flush threaded joints (Compatible with casing above)

The well cap shall match the type of material selected for the casing above. All
ASTM specifications that apply to the above materials shall apply to the well caps.
Markings, writer, or paint strips are not allowable on any of the above materials.
2.1.5 Adjustable centralizers

The centralizer shall be capable of keeping casing and screen straight and plumb in
the borehole during well installation. The material type shall be compatible with above
casing and screen. No solvents or glues will be used.

2.1.6 Annular space fill materials
a. Filter pack (98% pure silica, cleaned with potable water, uniformity

coefficient of 1-3, specific gravity 2.6 - 2.7). Shall meet ASTM C 775
standard sand specifications. '

b. 1/4-inch bentonite pellets (90% montmorillonite clay, bulk dry density 80
lbs/cu ft., specific gravity 1.2, pH of 8.5-10.5)

c. Granular bentonite (API std 13-A for bentonite)

d. Portland Cement (ASTM C 150 Type I)

2.1.7 Surface casing (steel) ASTM A 120

24-inch diameter 0.25-inch wall thickness
20-inch diameter 0.25-inch wall thickness
16-inch diameter 0.25-inch wall thickness
10.75-inch diameter 0.25-inch wall thickness
24-inch diameter 0.50-inch wall thickness
20-inch diameter 0.50-inch wall thickness
16-inch diameter 0.50-inch wall thickness
10.75-inch diameter 0.365-inch wall thickness

= ol e TN B« Vi o Tl w Y )

2.1.8 Surface Completion

a. Locking 16-gauge steel protective well cover, round or square and 5-ft. in
length
b. Flush mount 22-gauge steel, water resistant welded box with 3.8-inch steel

lid, locking device, and padlock guard
c. Concrete pad at ground surface (3' x 4' x 6")
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d. Padlock (brass, corrosion resistant, keyed alike)

e. Steel protective post (4-inch diameter, 6-ft. length, 1/4-inch thickness,
concrete filled) ASTM A 120.

f. Well designation sign, sheet aluminum, ASTM B 209, 1.8 inch by 18 inch by 6
inch, anchors and fasteners compatible with sign, designation to be provided
by EIC pressure sensitive precision cut 4-inch vinyl letters, fastened to well
cover.

g.- High visibility yellow epoxy paint

PART 3: EXECUTION
3.1 DRILLING METHOD

The proposed drilling method must be approved by the EIC. Hollow-stem auger methods
will be given first preference, rotary methods second, and any other methods mnormally
require detailed evaluation.

3.2 WELL INSTALLATION

Well depths, length of screen and sump will be determined on a site-specific basis
with approval of the EIC. Screen lengths will be limited to 10 feet unless specifically
approved in writing by the EIC. Two-inch well diameters will be specified for shallow
well installations. Deeper installations or anticipated conversion to recovery wells
may require 4-inch wells. Recovery well specifications will be approved by the EIC.

Well installation shall follow commonly accepted professional drilling procedures.
The borehole will be logged as drilling proceeds by a qualified geologist/hydrogeologist
(shall meet minimum qualifications for Geologist-in-Training as described in Article
1, Chapter 23, Title 1, Code of Laws of South Carolina: Rules of the South Carolina
State Board of Registration for Geologists). Soil samples shall be collected according
to one of the following methods: ASTM D 1586-Method for Penetration Test and Split
Barrel Sampling of Soils or ASTM D 1587-Practice for Thin Wall Tube Sampling of Soils.
Consolidated Rock will be sampled according to ASTM D2113 Diamond Core Drilling for Site
Investigation. Gravel pack, seals, and grout will be installed using tremie methods.
Bentonite seals shall be allowed to hydrate the time period specified by the
manufacturer. Measurements to the top of the gravel pack and seals shall be made
accurately with a weighted steel tape and adjusted to reflect the top of casing. 1If
water is used in the drilling process, a sample shall be collected from the source and
analyzed for the parameter specified in the investigation.
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3.3 WELL DEVELOPMENT

Well development shall take place no sooner than 24 hours after placement of the
grout. The development method shall be approved by the EIC. The selected method shall
be capable of removing all drilling fluids and cuttings from inside the well, within
the gravel pack, and within the formation. The method shall prevent the introduction
of any type of contamination into the aquifer from the development process.
Introduction of outside water to the well shall be minimized. Any water introduced into
the well shall be recovered to the maximum extent possible. A written report will be
required describing why any introduced water could not be recovered.

The development process should result in wells that are sediment free. A well that
produces turbid water (as defined by the Safe Drinking Water Act PL 93-523) may be
rejected by the EIC.

3.4 MATERIAL DISPOSAL

All borehole cuttings and development water will be contained in DOT 17-C Open-
top 55-gallon drums, permanently labeled by well number and stored in a location
designated by the EC. The requirement may be waived if approval is given in writing
by the EIC. The Navy will be responsible for disposal.

3.5 DECONTAMINATION

All down hole drilling equipment, the drill rig, tools, etc., will be decontaminated
according to the approved Quality Control Plan prior to beginning work, between each
well location, and after the last well is completed. The drill rig will be placed on
10-mil polyethylene sheeting at each drilling site to prevent any spillage or leaking
of hydraulic fluid or fuel from reaching the ground surface. All of the decontamination
waste will be handled according to section 3.4 above.

3.6 WELL PROTECTION

A steel, hinged, locking protective casing will be installed within a 3-ft. by 4-
ft by 6-inch thick concrete pad. The pad will be set level and 4-inch below grade.
The pad shall be installed so that surface runoff does not pond around the well casing
and protective cover. If designated by the EIC, four steel protective post will be
installed at the four corners of the pad but not set within the pad. The post will be
6-ft in length, 4-inch in diameter and have a wall thickness of 0.25-inch. The post
will be filled with concrete and set three feet below grade in a 10-inch diameter hole
with concrete backfill. The protective casing and any protective post installed shall
be painted with two coats of high visibility yellow epoxy paint that meets the
specifications of AASHTO M 200. The protective casing will be locked with a Type POl
(Key Operated), Option E (Corrosion Resistant) padlock that conforms to ASTM F 883.
If more than one padlock is required, the padlocks shall be keyed alike. Two keys, for
the locks installed, shall be delivered to the EIC and two to the EC.

3.7 WELL DESIGNATION’

A permanent sign will be attached to the protective casing. The well designation
number will be taken from the attached list of "IRP Well Numbering System".
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4.0 INSTALLATION RESTORATION PROGRAM WELL NUMBERING SYSTEM

The system will locate a particular well on an activity, key it consistent with the
Initial Assessment Study (IAS) of the Activity, and sequentially number them at each
site. The EIC will provide designations for sites not included in the IAS.

Example: CEF-1-1 Cecil Field, Site 1, Well 1
KYW-5-8 Key West, Site 5, Well Number 8

FLORIDA
Cecil Field CEF
Ft. Lauderdale FLD
Key West KYW
NavHosp Key West KWH
Homestead HST
Jacksonville JAX
Mayport MPT
Panama City PCY
Whiting FIeld WHF
Andros Island AIS
Pensacola PEN
Saufley SFY
Correy Station CRY
Orlando OLD

GEORGIA
Albany ALB
Atlanta ATL
Kings Bay KBA
Athens ATH

SOUTH CAROLINA

Parris Island PAIL
Beaufort BFT
NavHosp Beaufort BFH
NWS Charleston NWS
NS Charleston CSYy
LOUISIANA
NAS New Orleans . NOS
NSA New Orleans NOS
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MISSISSIPPI

Gulfport
NavHome Gulfport
Meridian

TENNESSEE

Memphis
Bristol

TEXAS

Corpus Christi
Chase Field
Kingsville

NAS Dallas
NWIRP Dallas
McGregor

GPT
GPH

MPH
BRT

CCT
CAF
KVE
DNA
DWP
MGR
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TITLE: Procedures for the development of groundwater monitoring wells.
Author: K.L. Busen Principal Hydrogeologist
Reviewed By: R.M. Nugent Principal Hydrologist

Approved By:

PURPOSE: Development of groundwater monitoring wells are performed to remove all the
drilling fluids from the borehole and the mud cake from the wall of the
borehole and to create a graded zone of sediment (filter pack) around the
screen. Proper well development is necessary to achieve ambient groundwater
quality in the well and infiltration sand-free water at the approximate
specific capacity of the natural formation.

SCOPE: The procedures outlined in this document should be followed in developing a
monitoring well after well drilling and installation or in the re-development
of a well prior to collecting groundwater samples or conducting aquifer
testing.

REQUIREMENTS:

The monitoring well should be properly installed. If grout was used in the
installation of the well and the grout extends below the potentiometric surface
of the groundwater a period of not less than 12 hours is required for the grout
to cure before developing the well. For wells where the grout does not extend
to the water table (eg. gas station monitoring wells where the screen is placed
above the water table) then well development can take place immediately after
the installation of the well providing the grout at land surface is protected
from the purged groundwater.

EQUIPMENT: Proper equipment should be selected based on the monitoring well
conditions. This section will discuss the equipment that should be
used for various field conditions and the procedures that are necessary
to operate the equipment and to develop the well wunder wvarious
conditions.

Monitoring Wells. Development of monitoring wells where no unusual conditions exist
generally requires fitting the pumping equipment to the diameter of the well and the
amount of 1lift required.

Lift. Suction pumps such as centrifugal and peristaltic pumps are restricted to 1
atmosphere of lifting capacity (33.9 feet of water at 4 degrees C), however, because
of frictional head loss, the maximum lifting capacity of these pumps is approximately
20 to 22 feet of head. Push pumps such as submersible pumps, bladder pumps, and most
manual pumps have a much greater lifting capacity. Other pumping techniques that are
not restricted by depth include air lifting and bailing.

Well Diameter. Any of the currently available pumping equipment can be used for bailing
a 4-inch or greater diameter well. Restrictions that will apply to monitoring wells
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with a diameter less than 4-inches is the diameter of the pumping equipment
(particularly submersible pumps). Considerations for choosing the proper pump should
be the well diameter, the pumping rate, and the volume of water that will be required
to develop the well. A list of the pumping equipment that can be used for developing
wells includes:

submersible pumps (various diameters),

centrifugal and trash pumps (high groundwater),

peristaltic pumps (high groundwater),

pneumatic pump (air source generally required),

bladder pump,

air lifting equipment (hoses, eductor casing, air compressor),
manual pumps (B-K pump, WaTerra pumps), and

bailers.

0O 00 00 0 0 O

Contaminated Monitoring Wells. A heavily contaminated monitoring well requires unusual
precautions. In some situations pumping equipment must be used to develop these wells
with the understanding that the equipment can never be used in other monitoring wells.
This scenario must be discussed and approved by the Project Manager before sacrificing
equipment.

For contaminated wells, it is best to use equipment that can be decontaminated easily
or is disposable. Pumping equipment that meets this criteria are:

bailers,

air lifting equipment (hoses, eductor casing),
centrifugal pumps, and

manual hand pumps (B-K pump, WaTerra pumps).

0O 0 0 ©

Restrictions on the pumping equipment are that centrifugal pumps can only be used in
wells where the potentiometric surface of the groundwater is less than 20 feet.
Bailers, air 1ift technique, and manual pumps can be used in most wells.

Submersible pumps should not be used for developing heavily contaminated wells.

Note: Special procedures will be necessary for the handling, treating, and disposal
of the contaminated groundwater that is purged from the well during well development.

Wells Containing Large Amounts of Sand and Silt. Wells that contain a large amount of
fines (sand and silt) require pumping -equipment that can pump this material.

Submersible pumps and "Keck" pumps should not be used for developing wells that will
produce a significant amount of sands and silts.
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For these wells, it is best to use equipment that can be easily dismantled or are

unaffected by sand and silt. Pumping equipment that meets this criteria are:
o bailers, -
o air lifting equipment,
o centrifugal pumps and trash pumps,
o prneumatic pumps, and
o manual hand pumps (B-K pump, WaTerra pumps).

Restrictions on the pumping equipment are that centrifugal pumps and trash pumps can
only be used in wells where the potentiometric surface of the groundwater is less than
20 feet. Bailers, air lift technique, pneumatic pumps, and manual pumps can be used
in most wells. Other restrictions include the physical effort necessary to use the
equipment (eg. air lifting equipment requires a two-person crew).

PROCEDURES :

Overpumping. The simplest method of well development is by overpumping, that is,
punping at a higher rate than the well can recharge. Overpumping, by itself, seldom
produces full stabilization of the aquifer and filter pack. Overpumping may compact
finer sediments around the borehole and thereby restrict flow into the screen. It is,
therefore, recommended that some form of agitation be performed along with overpumping.
Agitation or backwashing cause reversals of flow through the screen openings that will
agitate the sediment, remove the finer fraction, and then rearrange the remaining
formation particles. Backwashing also breaks down bridging in the filter pack.
Agitation can be accomplished through surging of the well by turning the pump on and
lifting a column of water to the top of the well, then shutting the pump off and letting
the water fall back into the well (used with pumps that do not have check wvalves). By
overpumping and periodically surging the well, the filter pack is developed to allow
a minimal amount of sands into the well and the drilling fluids and mud pack is broken
up and removed from the borehole and surrounding formation. Air 1lift pumping should
be allowed to continue with periodic surging of the well until the well is sufficiently
developed. The overpumping and surging technique are performed with submersible,
centrifugal and pneumatic pumps.

Manual pumps and bailers can be used to overpump wells with smaller recharge; however,
adequate surging may not be accomplished. Surging of low yield monitoring wells can
be performed by adding clean water into the well to backwash the screen and filter pack.
Factors must be considered, however, whenever adding something to a well (including
clean water) to ensure that the added substance will not affect the water quality or
jeopardize the purpose of the well. A general rule whenever water is added to a well
is to remove at least 150 percent of the volume of added water from the well.

Well Development by Air. Pumping and surging of a monitoring well by air is another
method of well development. This practice has increased with the increase of air
compressors on drilling rigs. In this method, air is injected into the well to lift
the water to the surface. Surging of the well is accomplished by shutting the air
supply off when the water reaches the top of the well. The aerated water column falls
back into the well causing backwash of the screen, filter pack, and surrounding
formation. This is the best method for surging a well. It is also the best method for
removing large amounts of sand and silt from wells. Air 1lift pumping should be allowed
to continue with periodic surging of the well until the well is sufficiently developed.

B-15



Factors to consider when using this method are as follows.

1. Compressed air in most air compressors is generally derived through the use of an
oil bath. Many of these air compressors (particularly old compressors) release a
significant amount of o0il with the compressed air. This o0il could contaminate the
monitoring well. Filters are available to remove over 99 percent of this oil and
on new compressors, the amount of released oil is a small amount. Most air
compressors do not have this filter (particularly rental companies that have older
compressors that release a large amount of o0il).

2. The use of compressed air will aerate the water in the well and if the air is
released in the screened zone, will push air into the surrounding formation. The
aerated water and air in the surrounding formation could cause changes to the
ambient groundwater quality.

A method to avoid the release of air into the screened zone is to use an eductor casing.
An eductor casing is a casing that is of smaller outside diameter than the inside
diameter of the well casing. The eductor casing is placed inside the well to just above
well bottom. The air line is placed inside the eductor casing so the end of the line
is approximately 5 feet above the bottom of the eductor casing. The air supply is
slowly turned on to lift the water inside the eductor casing and create a suction at
the bottom of the eductor casing. Water will be discharged through the eductor casing.
The sudden release of air is to be avoided. If the air supply is turned on too quickly,
air will blow out the bottom of the eductor casing and water will be discharged between
the well casing and the eductor casing.

Surging and backwashing are accomplished by shutting the air supply off when the water
reaches the top of the eductor casing. The water column falls back into the well
causing backwash of the screen, filter pack, and surrounding formation, Air lift
pumping should be allowed to continue with periodic surging of the well until the well
is sufficiently developed.

Well Development Criteria. A well is considered developed when the purged water is as
clear and sediment free as the formation will allow and when the field supervisor

determines that the discharge rate of the well is representative of the aquifer
characteristics.

REFERENCES

F.G. Driscoll, Groundwater and Wells, 2nd edition, Johnson Division, 1986.
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3.0 PROGRAM DESCRIPTION

3.1 PURPQOSE

The purpose of this generalized Quality Assurance Program Plan (QAPP) is to
indicate prime responsibilities and prescribe requirements for assuring that
the specific site investigations undertaken by E.C. Jordan Co. (Jordan) for the
Installation Restoration Program (IRP) are planned and executed in a manner
consistent with quality assurance objectives. This QAPP provides guidance and
specifications to assure that:

. field determinations and analytical results are valid through pre-
ventive maintenance, calibration and analytical protocols;

. samples are identified and controlled through sample tracking systems
and chain-of-custody (COC) protocols;

. records are retained as documentary evidence of the quality of samples,
applied processes, equipment, and results;

. generated data are validated and their use in calculations is docu-
mented;
. calculations and evaluations are accurate, appropriate and consistent

throughout the projects; and

. safety is maintained by requiring inclusion of the Health and Safety
staff function in the project organization.

3.2 SCOPE

The requirements of this QAPP apply to all Jordan and subcontractor activities
as appropriate for each specific project undertaken.

The prime responsibilities indicated in Section 4.0 extend to all quality-
related controls and activities. The quality control (QC) and quality assur-
ance (QA) elements described in each section are aimed at preventing isolated
sub-standard or erroneous actions from occurring in essential areas.

The content and format of the QAPP is based on "Interim Guidelines and Specifi-
cations for Preparing Quality Assurance Project Plans - QAMS-005/80" prepared
by U.S. Environmental Protection Agency’'s (USEPA) Office of Research and
Development.

This QAPP establishes, among other things, the procedures to be followed for
conducting site investigations. Since each site investigation will require data
gathering efforts and likely will require field measurements, an addendum to this
QAPP will be prepared for each phase of the site investigation. The site-
specific QAPP addendum will be included for each phase of the Work Plan.
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3.3 PROGRAM SUMMARY

The Department of Defense (DOD) has initiated the Installation Restoration
Program (IRP) as a component of compliance with the Comprehensive Envirommental
Response Compensation and Liability Act (CERCLA) as modified by the Superfund
Amendments and Reauthorization Act (SARA). The IRP will be performed in
accordance with USN management guidance and in compliance with the requirements
of the National Contingency Plan (NCP), the Resource Conservation and Recovery
Act (RCRA) and other applicable or appropriate and relevant requirements. The
IRP was established by the DOD to identify the locations and contents of past
disposal sites at their installations and to eliminate the hazards to public
health (both real and potential) in an environmentally responsible manner. The
IRP is implemented in the following four phases.

Phase I - Records Search. Phase I consists of an installation-wide records
search and personnel interviews to collect and evaluate evidence regarding the
potential for contamination at the installation.

Phase 11 - Confirmation/Quantification. Phase II consists of on-site investi-
gations, including physical and chemical analyses to ascertain and quantify the
existence and extent of contamination, and to identify necessary corrective
measures if contamination is present. Phase II may consist of one or more stages
of investigation to gather data necessary for either eliminating the site from
the IRP or implementing Phase IV,

Phase III - Technical Development. Phase III consists of the implementation of
research requirements and the development of technology for objective assess-
ment of environmental effects. A Phase III requirement can be identified at any
time during the program.

Phase IV - Remedial Actions. The objective of Phase IV is to select and
implement control measures that will comply with DOD, USN, USEPA, and state
regulatory agency policies regarding past hazardous waste disposal sites. This
is usually accomplished in two steps: Phase IV-A, design of remedial actions;
and Phase IV-B, implementation of remedial actions.

To facilitate the conduct of the IRP program under the guidelines of the SARA
of 1986 and Executive Order 12580, the Phase II/IV-A program will generally be
conducted as a Remedial Investigation/Feasibility Study (RI/FS). Phase 1II
activities will generally be referred to as the Remedial Investigation (RI).
Remedial Action Planning (Phase IV-A) will generally be referred to as the
Feasibility Study (FS).

3.4 MAJOR TASK SUMMARY

The IRP activities to be undertaken at DOD sites by Jordan will consist of
scientific and engineering investigations and studies which include multiple
tasks and subtasks within each Phase. Each task will be described in the site-
specific Work Plan.
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3.4.1 Sampling and Analytical Program

Field activities associated with the site investigations will include geophysi-
cal explorations and sampling of soil, sediment, surface water, groundwater and
air, as appropriate for each site. The specific sampling plan for each site will
be described in the task Work Plan and QAPP addendum.

The analytical program is described in Section 9. Analyses will be performed
by two laboratories. One laboratory will analyze duplicate samples to provide
an external measure of analytical quality. Methodologies may include those
utilized by USEPA under the Safe Drinking Water Act (SDWA), CERCLA, SARA, RCRA,
and the Clean Water Act (CWA).

3.4.2 Deliverables

Technical progress and financial management reports will be submitted each month.
Major reports will be submitted at the completion of each phase. Additional
outputs include this QAPP, Work Plans, the site-specific QA addenda, and site-
specific Health and Safety Plans (HASP). A specific list of deliverables is to
be included in each Work Plan.

3.4.3 Schedule

The Work Plans will include a schedule of activities for each site.

33
DOC



Section No. ___ 4
Revision No. __1

Date _15 May 1989
Page 1 of 4

4.0 PROGRAM ORGANIZATION AND RESPONSIBILITIES

4.1 ORGANIZATION

Jordan operates under a matrix system in which personnel belong to functional
departments and, at the same time, are assigned to projects. Functional
departments are responsible for developing and maintaining Jordan's engineering
and scientific disciplines. They provide for personnel training and the
establishment of engineering and scientific standards. Each project’'s
organization is responsible for complying with program guidelines and achieving
project objectives.

This portion of the QAPP addresses the program organization. Those who are
assigned to a project within the program organization are responsible for
properly utilizing functional organization resources. In this way, the entire
resources of Jordan are made available to each project, but responsibility for
initiating services and for ensuring acceptable results remains within the
program organization. This responsibility carries with it the authority to
initiate, modify, and, if necessary, stop activities, as appropriate for the
assurance of project quality. It is the Quality Assurance Coordinator’'s (QAC)
role to assist the Task Order Managers (TOM) in meeting project goals while
providing an independent evaluation of product quality.

4.2 SPECIFIC RESPONSIBILITIES

Figure 4-1 shows a typical program organization and its principal lines of
communication. The responsibilities of the Jordan program positions and support
organizations are summarjized below.

Regional Officer. The Regional Officer (RO) is James R. Wallace, P.E., Southeast
Division Manager. He is responsible for establishing a contract for the services
to be performed and for committing the corporate resources necessary to conduct
the program work activities; for supplying corporate-level input for problem
resolution; and for assisting the Program Manager and Technical Director as
needed in project implementation.

Program Manager. The Program Manager (PM), Raymond A. Allen, III CPSS, is
responsible for the overall program. Some specific responsibilities of his role
include:

. overall technical responsibility for the program,;
. establishing and overseeing all subcontracts for support services;
. initiating program activities;
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J implementing the subcontracting plan to significantly involve small
and/or disadvantaged business in the program;

. participating in the work plan preparation and staff assignments;

. identifying and fulfilling equipment and other resource requirements;

. monitoring task activities to ensure compliance with established
budgets, schedules, and the scope of work;

. regularly interacting with the IRP Management Team, the CO and others,
as appropriate, on the status of the project;

. preparing monthly technical/management/cost progress reports; and

. ensuring that appropriate financial record and reporting requirements

are met.

Project Manager. Mr. Allen will also hold the positions of Project Manager
(PrM). This senior-level position is established because of the importance of
day-to-day scope, schedule and budget monitoring both within Jordan and between
Jordan and the IRP Management Team. It is expected that program decisions will
be occurring frequently, therefore it is necessary to anticipate and immediately
implement the administrative actions (initiate internal work orders, follow-up
on support needs, amend subcontracts, track cost-charges) to carry out the
program plans.

Technical Director. Each site investigated under the IRP will be assigned a
Technical Director (TD). Mr. R. Michael Nugent, Ph.D., has been assigned the
TD for this project.

The TD is responsible for the following:

. the appropriateness and adequacy of the technical or engineering
services provided;

. developing the technical approach and level of effort required to
address each of the tasks/subtasks;

. the day-to-day conduct of the work, including the integration of the
input of supporting disciplines and subcontractors, (i.e., drilling
and laboratory subcontractors);

. ongoing quality control during performance of the work; and

. the technical integrity as well as the clarity and usefulness of all
project work products.

Technical Review Board. A Technical Review Board (TRB), made up of senior
technical staff from the Jordan team, will assist the PrM and TD by providing
review of the technical aspects of the project to assure that the services
reflect the accumulated experience of the firms; that they are produced in
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accordance with the corporate policy; and meet the intended needs of the IRP
Management Team. The primary function of this board is to assure the application
of technically sound methodologies and the development of litigatively defensible
data, interpretations and conclusions. Members of the TRB will be identified
in each Work Plan.

Quality Assurance/Health and Safety Coordinators. The TD is supported by a
Quality Assurance Officer (QAO) and a Health and Safety Officer (HSO). These
staff-level positions will report to the PM. The QAO will assure that appropri-
ate IRP and USEPA protocols are followed and will be responsible for the
development of the task-specific quality assurance addendum. The QAO works with
the PM/TD to insure that established quality control procedures are implemented.
The HSO is responsible for insuring that the project team complies with Jordan's
Health and Safety Program. She is also responsible for seeing that a health and
safety plan is developed for each site activity.

Other key line positions are the technical activity leaders, i.e., the senior
and/or most-experienced individual in each technical area of the project. These
technical activity leaders are identified on the Project Organization Chart in
each Work Plan.
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5.0 QUALITY ASSURANCE OBJECTIVES

5.1 GENERAL

The quality of measurements made during this study will be determined by the
following characteristics: accuracy; precision; representativeness; complete-
ness; and comparability, Specific objectives for each characteristic are
established to develop sampling protocols, and identify applicable documenta-
tion, sample handling procedures and measurement system procedures. These
objectives are established based on site conditions, objective of the project,
and knowledge of available measurement systems. The subsequent use of these
measurements in calculations and evaluations is also subjected to aspects of
this QAPP as described in the following sections.

5.2 REPRESENTATIVENESS

Measurements will be made so that results are as representative of the media
(e.g., air, soil, water) and conditions being measured, as possible. Sampling
protocols will be developed to assure that samples collected are representative
of the media. Sample handling protocols (e.g., storage, transportation) are
selected to protect the representativeness of the collected sample. Proper
documentation will establish that protocols have been followed and sample
identification and integrity assured.

Sample collection and field handling will be in accordance with the standard
procedures contained in this QAPP.

5.3 PRECISTON AND ACCURACY

Precision, the ability to replicate a value, and accuracy, the ability to obtain
a true value, are addressed for all data generated. Data quality objectives for
precision and accuracy are established for each major parameter to be measured
at the site. These objectives are based on prior knowledge of the capabilities
of the measurement system to be employed, selected in accordance with the
requirements of the project. The precision and accuracy requirements vary,
depending on their intended use. For example, a screening tool to identify the
general extent of chemical distribution will not require the same precision and
accuracy required to define the exact nature and amount of chemicals present at
specific locations. Section 9.2 contains information regarding analytical
procedures.

Calculations performed with the data generated are also checked for accuracy by

the TD or their designees, and precision, i.e. comparability of calculation
efforts between tasks, is assured by the QAO.

5.4 COMPLETENESS

The characteristic of completeness is a measure of the amount of wvalid data
obtained compared to the amount that was expected to be obtained under normal
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conditions. The amount of valid data expected is established based on the
measurements required to accomplish project objectives. The number of ground-
water, surface water, sediment, and air samples to be obtained is specified for
each site in the QAP Addendum. Because sampling and waste characterization
activities often rely on a field protocol, the QAP Addendum would provide an
upper limit on the number of samples to be collected. For example, multiple
depth soil sample collection may be specified, but rock outcroppings may be
encountered prior to reaching the specified depth. In that case, it would not
be possible to obtain a predetermined number of soil samples. The extent of
completeness must therefore be reviewed on a relative basis for sample collec-
tion activities. Completeness of data handling systems is described in Sec-
tions 10.0, 12.0 and 14.0.

5.5 COMPARABILITY

The characteristic of comparability reflects both internal consistency of
measurements made at the site and expression of results in units consistent with

other organizations reporting similar data. Each value reported for a given
measurement should be similar to other values within the same data set and within
other related data sets. Comparability of data and measuring procedures must

also be addressed. This characteristic implies operating within the calibrated
range of an instrument and utilizing analytical methodologies which produce
comparable results (e.g., data obtained for total recoverable phenolics via wet
chemistry is not necessarily comparable to data obtained for phenol via Gas
Chromatography/Mass Spectrometry (GC/MS)).

Measurements compared to similar measurements which appear as "outliers” will

be reassessed. Units of measurement will be externally comparable by utilizing
the appropriate standard units for each measurement system.

5.6 QUALITY ASSURANCE OBJECTIVES

For Jordan's efforts under the IRP, the quality assurance objectives are:

. to collect sufficient background information and current chemical
characterization data to assess each site and recommend action
alternatives;

. to collect sufficient field, sampler and trip blank samples and field

duplicates to allow an assessment of sample representativeness and
sample collection protocol precision;

. to analyze sufficient internal duplicates, blanks, reference standards
and matrix spike samples to allow an assessment of analytical precision
and accuracy. Sufficiency of analytical QC procedures is specified

by the referenced methods (see Section 9.2); and

. to produce documented, consistent and technically defensible reports.
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6.0 SAMPLING PROCEDURES

6.1 GENERAL

The quality of sample collection techniques is assured by keying the sampling
technique used to both the media/matrix to be sampled and the analytes of
interest. For example, samples intended for semi-volatile organic analyte (SVOA)
analyses are collected in glass bottles; samples for volatile organic analyte
(VOA) analyses are collected in Teflon-septum-capped glass vials with "zero”
headspace to minimize diffusive and evaporative losses; and most samples for
inorganic analyses are collected in linear polyethylene bottles. Sample
containers provided by Jordan are prepared in a manner consistent with USEPA
protocol, as noted in the following section.

Acquisition of environmental samples also requires specialized collection
techniques to preserve their integrity and ensure that a representative portion
of the source is collected. Media-specific sample collection techniques are
specified in the following sections.

Further, unless the proper sample bottle preparation and sample preservation
measures are taken in the field, sample composition can be altered by contami-
nation, degradation, biological transformation, chemical interactions, and other
factors during the time between sample collection and analysis. Typical sample
bottle preparation protocols are presented in Section 6.2. Steps taken to
maintain the in-situ characteristics required for analysis may include
refrigeration of samples at 4°C, freezing, pH adjustment, and chemical fixa-
tion. Samples are preserved according to the protocol established for the
specific analytical method selected to obtain the desired data. Tables 6-1 and
6-2 provide more specific information.

Sample Labels and Records

Sample labels will be prepared prior to initiation of work, generally using the
computerized label system. Each sample will require several containers depen-
dent on the intended analysis to be performed. The pH and specific conductance
of each aqueous sample will be determined in the field. At the time the sample
is obtained, a sample record will be completed. In addition to the sample
record, documentation will include:

. a plan of the site;

. sample label numbers;

. a description of the sample site;

. other pﬁysical descriptors of the sample site (e.g., stream width,

groundwater depth, etc.);

6-1
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TABLE 6-1

SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

CERCLA/RCRA SAMPLES

Section No. 5
Revision No. 1
Date 15 November 85
Page 4 of 6

Concentration Container Sample Size Preservation Holding Time
WATER
Organics GC & GC/MS VOoA glass 2 x 40 m2 Cool to 4°C 7 days
Extractables
Low amber glass 2 x 80 oz. or Cool ro 4°C 5 days to extraction
4 x1 2 40 days after extraction
Hedium wide-mouth glass 4 x 32 oz. Nope Same as above
lnorganics Hetals
Low polyethylene 1 2 HNO_ to pH <2 6 months (Hg-30 days)
Medium wide-mouth glass 16 oz. None 6 months
Cyanide
Low polyethylene 1 £ NaOH to pH >12 14 days
Medium wide-mouth glass 16 oz. Cool to 4°C
Organic/Inorganic High Hazard 8-0z. wide-mouth glass 6 oz None 14 days
CoD -- polyethylene 0.5 2 H SOA to pH <2 28 days
TOC ~-- polyethylene 0.5 £ ﬁCl to pH <2 28 days
0il & Grease - glass 1.0 2 H250 to pH <2 28 days
Phenols - polyethylene 1.0 2 "2504 to pH <2 28 days
General Chemistry - polyethylene 1.0 2 None -
-
SQIL
Organics GC & GC/MS VOA 2 oz. wide-mouth 2 oz Cool to 4°C 10 days
glass
Extractables
Low/Hedium 4 oz. 4 oz Cool to 4°C 10 days to extraction
wide-mouth glass 40 days after extraction
Inorganics Low/Medium 4 oz. 4 oz. Cool to 4°C NA
wide-mouth glass
Organic/Inorganic High Hazard 8 oz. wide-mouth glass 6 oz. None NA
Dioxin All 4 oz. wide-mouth glass 4 oz, None NA
EP Toxicity All 250 m{ polyethylene 200 grams None NA
AIR
Volatile Organics Low Charcoal or Tenax Tube 100 £ air Cool to 4°C NA
Medium 7 ¢m long, 6mm OD,

4mm ID

11.84.51
0082.0.0



TABLE 6-2

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

Container

1

CWA SAMPLES

Section No. 5
Revision No. 1
Date 15 November 85

Page

5 of 6

Parameter Name Type Size Preservation? Maximum Holding Time3
Bacterial Tests
Coliform, fecal and total P,G 250 me@ Cool, 4°C, 0.008% NaZSZO3 6 hours
Fecal streptococci P,G 250 m2 Same as above 6 hours
Inorganic Tests
Acidity P,G 100 mg Cool, 4°C 14 days
Alkalinity P,G 100 mf Cool, 4°C 14 days
Ammonia v P,G 1000 m2 Cool, 4°C, HZSOA to pH <2 28 days
Biochemical oxygen demand P,G 200 m2 Cool, 4°C 48 hours
Bromide P,G 100 me None required 28 days
Biochemical oxygen demand, carbonaceous P,G 100 mg Cool, 4°C 48 hours
Chemical oxygen demand P,G 100 mL Cool, 4°C, H SO[. to pH <2 28 days
Chloride P,G 100 mf None require 28 days
Chlorine, total residual P,G in field None required Analyze immediately
Color P,G 50 m2 Cool, 4°C 48 hours
Cyanide, total and amcnable to chlorination P,G 1 2 Cool, 4°C, NaOH to pH >12, 14 days
0.6g ascorbic acid

Fluoride P 100 mf None required 28 days
Hardness P,G 100 m HNO_, to pH <2, HZSolo to pH <2 6 months
Hydrogen ion (pH) P,G 25 mf None required Analyze immediately
Kjeldahl and organic nitrogen P,G 1 £ Cool, 4°C, HZSOL to pH <2 28 days
Hetals
Chromium VI P,G 100 m2 Cool, 4°C 24 hours
Hercury P,G 150 mf HN03 to pH <2 28 days
Metals, except chromium VI and mercury P,G 1-5 parameters-100mg Same as above 6 months

6-10 parameters-125mg

>10 parameters-150mg
Nonconventional Pollutants
Nitrate P,G 100 mg Cool, 4°C 48 hours
Nitrate-nitrite P,G 30 m2 Cool, 4°C, H_,SOI‘ to pH <2 28 days
Nitrite P,G 10C g Cool, 4°Cc © 48 hours
Oil and grease G 1 2 Cool, 4°C, H_SO, to pH <2 28 days
Organic carbon P,G 10 mf Cool, 4°C, HCl or H_SO, to pH <2 28 days
Orthophosphate P,G 50 mg Filter immediately, cool, 4°C 48 hours
Oxygen, dissolved probe G bottle and top in field None required Analyze immediately
Winkler Same as above 200 mg Fix on site and store in dark 8 hours
Phenols G 1 £ Cool, 4°C, "2504 to pH <2 28 days
Phosphorus (elemental) G 100 me Cool, 4°C 48 hours
Phosphorus, total P,G 150 mg Cool, 4°C, HZSOL to pH <2 28 days
Residue, total P,G 200 mg Cool, 4°C 7 days
Residue, filterable P,G 200 m2 Cool, 4°C 48 hours
Residue, nonfilterable (TSS) P,G 200 m2 Cool, 4°C 7 days
Residue, settleable P,G 1 R Cool, 4°C 48 hours
"Residue, volatile P,G 200 m Cool, 4°C 7 days
Silica P see metals Cool, 4°C 28 days
Specific conductance P,G 25 m2 Cool, 4°C 28 days
Sulfate P,G 250 m2 Cool, 4°C 28 days

11.84.51



TABLE 6—2(CONT.) Section No. 5

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES Revision No. 1
CWA SAMPLES Date 15 November 85

Page 6 of 6 .

Container!?

Parameter Name Type Size Preservation? Haximum Holding Time3
Sulfide P,G 200 m& Cool, 4°C, add zinc acetate plus 7 days
’ sodium hydroxide to pH >9
Sulfite P,G 100 mg None required Analyze immediately
Surfactants P,G 400 mg Cool, 4°C 48 hours
Temperature P,G in field None required Analyze
Turbidity P,G 40 me Cool, 4°C 48 hours
Organic Tests " .
Purgeable halocarbons G, Teflon-lined septum 40 m2 Cool, 4°C, 0.008% Na282031 14 daysS
Purgeable aromatic hydrocarbons Same as above 40 m2 Cool, 4°C, 0.008% Na25203‘, HC1 to pH 2 14 days®
Acrolein and acrylonitrile Same as above 40 mg Cool, 4°C, 0.008% Na25203‘, Adjust pH 14 days®
to 4-5
Phenols G, Teflon-lined cap 12 Cool, 4°C, 0.008% Na_S_o_* 7 days until extraction,
2723 X
40 days after extraction
Benzidines Same as above 12 Same as above 7 days until extraction
Phthalate esters Same as above 1 2 Cool, 4°C 7 days until extraction,
: 40 days after extraction
Nitrosamines Same as above 1 2 Cool, 4°C, store in dark, Same as above
0.008% N325203 .
PCBs, acrylonitrile Same as above 12 Cool, 4°C Same as above
Nitroaromatics and isophorone Same as above 1 2 Cool, 4°C, 0.008% Nazszoa‘, Same as above
store in dark
Polynuclear aromatic hydrocarbons Same as above 1 2 Same as above . Same as above
Haloethers Same as above 1 2 Cool, 4°C, 0.008% N325203‘ Same as above
Chlorinated hydrocarbons Same as above 12 Cool, 4°C Same as above
TCDD Same as above 12 Cool, 4°C, 0.008% NaZSZO31 Same as above
Volatile Organics G, Teflon-lined septum 40 mg Cool, 4°C 14 daysS
Semi-Volatiles G, Teflon-lined cap 12 Cool, 4°C 7 days until extraction,
40 days after extraction
Pesticides Tests
Pesticides Same as above 12 Cool, 4°C, pH 5-9 Same as above
Radiological Tests
Alpha, beta and radium P 12 HNO_ to pH <2 6 months

3

‘Appropriate sample contajimers: P = polyethylene, G = glass,

Sample preservation should be performed immediately upon sample collection. For composite chemical samples, each aliquot should be
preserved at the time of collection. When use of an automated sampler makes it impossible to preserve each aliquot, then chemical
samples may be preserved by maintaining at 4°C until compositing and sample splitting is completed.

Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples (preserved,
as required) may be held before analyses and still be considered valid. Some samples may not be stable for the maximum time period
given in the tasble. A permitter or monitoring laboratory is obligated to hold the sample for a shcorter time if knowledge exists to
show that this is necessary to maintain sample stability. :

Use Na,S8,0, (sodium thiosulfate) only if chlorine is present.

7 days if unpreserved.

L
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. photographs of the sample site may be taken showing the sampling
equipment and/or unusual conditions (orientation of photograph must
be shown on sketch map); and

. chain-of-custody documentation (see Section 7).

Sample Shipment

Preparation of samples for shipment is performed in the following manner:

1. Label bottles with sample number and sample type (e.g. influent to
treatment, effluent from treatment). Each sample set will have a
unique sample number. Labels will be secured with tape.

2. Check Department of Transportation (DOT) regulations to insure that
samples are packaged correctly for transportation. Should any problems
or questions arise with preparation of samples for shipment, contact
the task leader.

3. Package samples in the approved shipping container. Laboratory
paperwork is to be included with the samples. Ensure samples are
cooled to recommended temperature prior to sealing shipping container.

4. Ship samples immediately to the appropriate laboratory via an over-
night carrier. Laboratory name and address should be clearly marked
on the shipping container.

5. Inform the Laboratory Services Coordinator (LSC) that the samples have
been shipped.

6.2 PREPARATION OF SAMPLE CONTAINERS

In order to maintain comparability with data to be generated through USEPA's
National Contract Laboratory Program (CLP), Jordan has chosen to acquire
precleaned sample containers through either I-CHEM RESEARCH INC., the supplier
to USEPA-CLP, or through an approved laboratory which utilizes the same
procedures. The procedures used by I-CHEM are detailed below.

6.2.1 Semivolatile Organic Analvte Containers (l-liter amber glass

bottles and 4o0z. clear glass jars)

1. Wash containers, closures, and Teflon liners in hot tap water with
laboratory grade non-phosphate detergent.

2. Rinse three times with tap water.
3. Rinse with 1:1 nitric acid.
4. Rinse three times with ASTM Type 1 deionized water.
5. Rinse with pesticide grade methylene chloride.
6-5
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6. Oven dry.
7. Remove containers, closures, and Teflon liners from oven.
8. Place Teflon liners in closures and place closures on containers.

Attendant to wear gloves and containers not to be removed from
preparation room until sealed.

6.2.2 Elemental Parameter, Cvanide and Miscellaneous Parameter Containers
(1-liter 500, 250, 125 and 60ml clear and 1l-liter amber polvethylene bottles)

1. Wash bottles, closures, and Teflon liners with hot tap water with
laboratory grade non-phosphate detergent.

2. Rinse three times with tap water.

3. Rinse with 1:1 nitric acid.

4. Rinse three times with ASTM Type 1 deionized water.

5. Air dry in contaminant-free environment.

6. Place liners in closures and place closures on bottles. Attendant to
wear gloves and bottles not to be removed from preparation room until
sealed.

6.2.3 Volatile Organic Analyte Containers (40ml glass vials and 2-oz glass

jars

1. Wash vials, septa, and closures in hot tap water with laboratory grade
non-phosphate detergent.

2. Rinse three times with tap water.

3. Rinse three times with ASTM Type 1 deionized water.

4, Oven dry wvials, septa, and closures.

5. Remove vials, septa, and closures from oven.

6. Place septa in closures, Teflon side down, and place on vials.

Attendant to wear gloves and vials not to be removed from preparation
room until sealed.

6.2.4 Preparation of Pump Tubing
Adequate lengths of 3/8 inch ID Teflon tubing and 3/8 inch ID silicon tubing will
be prepared by Jordan if pump tubing is specified for the sampling episode. The

tubing preparation procedure is:

1. Pump detergent solution through system for 2 minutes.

6-6
DOC



Section No.__ 6 _
Revision No. __ 1____
Date _15 May 1989

Page 7 of 46
2. Pump clean hot water through system for 2 minutes or until clear,
whichever is longer.
3. Pump blank water through system for 2 minutes.
4. Pump decontamination fluid specified in the site specific QAPP through

system for 2 minutes.
5. Pump blank water through system for 2 minutes.
6. Seal tubing ends, wrap and label with date of cleaning.

6.2.5 Automatic Composite Sample Containers

The Jordan procedure for cleaning the 5-gallon, 3-gallon, or 2%-gallon glass
bottles is:

1. Wash bottles and Teflon-lined caps thoroughly with hot detergent water.
2. Rinse bottles and Teflon-lined caps with hot tap water.
3. Rinse bottles and Teflon-lined caps with blank water.

4, Allow bottles to completely dry.

5. In a well ventilated area (e.g., a laboratory hood), rinse the bottles
with dichloromethane or acetone. Inhalation of dichloromethane is
avoided. Rinse the bottles making sure that every part of the bottle
comes in contact with the dichloromethane or acetone. Three hundred
m¢ can be used to clean up to 16 bottles at one cleaning.

6. Allow bottles to dry in a well-ventilated area for at least 24 hours.

7. Heat Teflon-lined caps at 250°F for one hour or replace Teflon-lined
caps with new properly cleaned Teflon.
8. After bottles have dried, cap the bottles using a pair of surgical

gloves.

6.3 DECONTAMINATION PROCEDURES

Equipment to be decontaminated during the project may include: (1) drill rig;
(2) tools; (3) monitoring equipment; (4) respirators; (5) sample containers; (6)
truck or trailer and (7) laboratory equipment.

All decontamination will be done by personnel in protective gear appropriate for
the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work crews.
Decontamination procedures within the trailer (if used) should take place only
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after other personnel have cleared the "hot area”, moved to the clean area and
the door between the two closed.

Miscellaneous tools and samplers will be dropped into a plastic pail, tub or
other container. They will be brushed off and rinsed (outside, if possible) and
transferred into a second pail to be carried to further decontamination stations.
They will be washed with a non-phosphate detergent solution, rinsed with
pesticide grade ethanol:methanol 90:10 v/v (if required), rinsed with a detergent
solution and finally rinsed with deionized water. Well screen and riser pipe
shall be cleaned in a manner similar to that for drill rigs.

6.3.1 _Drilling Rig/Backhoe and Tools

It is anticipated that the drill rigs, backhoes, downhole tools, and well riser
pipe and screen will be contaminated during test pit/borehole activities. They
will be cleaned with high pressure water or portable high pressure steam followed
by soap and water wash and rinse. Other solvents may be used if necessary.
Loose material will be removed by brush. The person performing this activity
will usually be at Level D protection plus splash protection.

6.3.2 Sample Containers

Exterior surfaces of sample bottles will be decontaminated prior to packing for
transportation to the analytical laboratory. Sample containers will be wiped
clean at the sample site, but it will be difficult to keep the sample containers
completely clean. The samples will be taken to the decontamination area. Here
they will be further cleaned as necessary and transferred to a clean carrier and
the sample identities noted and checked off against the chain-of-custody record.
The samples, now in a clean carrier, will be stored in a secure area prior to
shipment.

6.3.3 Monitoring Equipment

Monitoring equipment will be protected as much as possible from contamination
by draping, masking or otherwise covering as much of the instruments as pos-
sible with plastic without hindering the operation of the unit. The HNU meter,
for example, can be placed in a clear plastic bag which allows reading of the
scale and operation of the knobs. The HNU sensor can be partially wrapped,
keeping the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any direct or
obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day’'s operation. They will then be pre-
pared with new protective coverings.

6.3.4 Respirators

Respirators will be decontaminated daily. Taken from the drop area, the masks
will be disassembled, the cartridges set aside and the rest placed in a cleansing
solution. (Parts will be precoded, e.g., #1 on all parts of mask #1.) After
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an appropriate time within the solution, the parts will be removed and rinsed
off with tap water. The old cartridges will be marked so as to indicate length
of usage (if means to evaluate the cartridges’ remaining utility are available)
or will be discarded into the contaminated trash container for disposal. In the
morning the masks will be re-assembled and new cartridges installed if
appropriate. Personnel will inspect their own masks to be sure of proper
readjustment of straps for proper fit.

6.3.5 Decontamination Trailer or Truck and Staging Area

The decontamination trailer or truck, if used, will be cleaned daily. This will
include vacuuming with a vacuum having a water filter to capture dust particles.
The area will be wet mopped with cleanser and again with clean water. Work bench
areas will be wiped down. Wash buckets and the cleaning area will be
decontaminated and made ready for the next day's use.

6.3.6 Laboratory Equipment

Sample handling areas and equipment will be cleaned/wiped down daily. Disposable
wipes will be used and discarded into a plastic bag. These will subsequently
be taken to and placed in the disposal drum for final disposition. For final
cleanup, all equipment will be disassembled and decontaminated. Any equipment
which cannot be satisfactorily decontaminated will be disposed of (e.g.,
glassware, covers for surfaces) as previously indicated.

6.4 SAMPLING SITE LOCATION

The rationale for each sampling site location is identified in the site work
plan. To permit proper evaluation of the sample analysis results it is impor-
tant that the actual location of the samples be properly documented. If
possible, sampling sites will be marked in the field with stakes or flagging.
All sampling site locations will be accurately referenced on a base map. Photo-
graphs of sampling sites are taken as necessary to document site conditions.

6.5 ATR SAMPLING

Short-term sampling is most often utilized when real-time monitoring is desired.
Equipment for real-time monitoring must be calibrated according to manufacturer’s
instructions prior to use. Typical equipment includes:

. oxygen deficiency meter;
. combustible gas monitor (explosimeter);
. chemically reactive indicating tubes (e.g., Drager) for specific

compounds (HCN, H,S etc.);

. photoionization (PI) survey meter (total volatile organics); and
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. organic vapor analyzer (OVA) (total or specific volatile organics).

All real-time monitoring results are recorded on the appropriate field data
sheets (Figure 6-1).

6.6 SOIL SAMPLING

6.6.1 General

Soil sampling programs are undertaken to define the location, nature and
concentration of contaminants in a site subsurface. The location and distribu-
tion of contaminants at a given site are governed by many factors, including:

. site operation or waste disposal practices;
. site design;

. site closure;

. waste characteristics;

. site topography and surface drainage;

. climate; and

. site geology.

Development of a soil sampling plan that will effectively reveal the distribu-
tion and magnitude of contamination at a specific site requires at a minimum:

. an assessment of the factors listed above;

. evaluation of the methodology and results of any previous sampling and
analysis programs which may have been completed at the site; and

. definition of the scope and objectives of the project.

A number of techniques have been developed to obtain samples from various depths
below the ground surface. The techniques described herein are those normally
employed by Jordan. They have been selected to provide practical, efficient
means of obtaining samples in a manner consistent with safety protocol and QA/QC
requirements. Additionally, they employ equipment that is normally available
for use.
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The selection of sampling techniques to be employed at a given site is based upon
the depth from which samples must be obtained and the nature of the soils to be
sampled. The sampling techniques are categorized by the depths at which each
is applicable:

. shallow samples are from depths of less than about 5 feet, usually less
than 2 feet;

. intermediate samples are from depths up to about 15 feet; and
. deep samples are generally from depths greater than 15 feet.

Maintaining proper records is a significant aspect of sample taking. At the time
samples are obtained, the following must be recorded by the sampler:

. sample site location (e.g., grid coordinates baseline station and
offset, or the location plotted on a map or aerial photograph);

. sample type and depth;

. date and time of sampling;

. project and sample designations;
. sampler identification; and

. analyses requested.

Additionally, the sampler must initiate chain-of-custody (COC) procedures and
describe the sample site in adequate detail to allow the analytical results to
be properly interpreted and, if necessary, to allow collection of additional
samples from the same sample site. Jordan uses preprinted labels, standardized
record forms and photographs to expedite this process and ensure uniformity of
records. The sampling protocols and recordkeeping requirements for the types
of samples described in the following pages vary according to the sampling
techniques. Additional requirements may also be established on a site-specific
basis. The entire soil sampling process is designed and conducted in a manner
that provides samples suitable for the intended analyses and that are properly
documented.

6.6.2 Deep Samples

Objective

To obtain deep soil samples suitable for chemical analysis.
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Approach

For soil sampling from depths greater than about 15 feet, borings are usually
employed.’ Borings are normally completed as either cased or augered holes.

Boring Methods

The boring methods employed at a given site are selected on the basis of the
site’'s subsurface conditions. Jordan will prepare detailed drilling specifi-
cations that govern the drilling subcontractor’s efforts upon awarding of the
drilling subcontract which is based on competitive bid. These specifications
are modified on a site specific basis to reflect the needs of each project.
Principal boring methods are described in the following section.

Cased Borings. Casing is used to support the boring as it is advanced. The
casing is driven or drilled to the sample elevation and soil remaining in the
interior of the casing is washed out with drilling fluid. Potable water or air
is normally used to wash out the casing. The samples are retrieved from
undisturbed soils below the bottom of the casing. The advantages of this
drilling technique are:

. relative simplicity of procedure;

. relatively low risk of personnel exposure;

. can be used to obtain soil samples from a wide range of subsurface con-
ditions;

. can be used to obtain samples from depths greater than 100 feet; and

. good availability of equipment.

The disadvantages of cased borings arise from the need to use a drilling fluid.
When sampling pervious soils, such fluids can permeate ahead of the casing. This
can result in contamination of the underlying pervious soils if drilling fluids
are recirculated. To prevent contamination, drilling fluids may be used only

once. Further, the drilling fluids and cuttings removed from the hole may
require collection, containerization, and transportation to a suitable disposal
site. When drilling fluids are recirculated, as may be done when drilling

through relatively low permeability soils, each borehole will generate rela-
tively small quantities of spoils. However, when new fluid must be continually
introduced into the hole, management of drilling fluids and spoils can result
in significantly increased cost over auger borings. Management of drilling
fluids is further complicated under freezing conditions.

'Backhoes can excavate test pits considerably deeper than 15 feet, however,
such deep pits are very difficult to sample at discrete depths. Further, deep
test pits can pose significant safety risks. Thus, Jordan does not normally use
such pits.
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Auger Borings. With this technique, hollow stem augers are advanced into the
soil. Drill cuttings are compressed laterally and carried upwards on the auger
flights. The bottom of the auger is blocked with a plug while the auger is
advanced. When the desired sampling depth is reached, the plug is withdrawn and
a sample is obtained from below the bottom of the augers. The advantages of the
hollow stem auger technique include:

. relative simplicity of procedure;

. relatively low risk of personnel exposure;

. can be used to obtain soil samples from a wide range of subsurface con-
ditions;

. drilling fluids are generally not required; and

. good availability of equipment.

The disadvantages of the hollow stem auger technique include:
. difficulty in penetrating excessively cobbley or bouldery soils; and

. difficulty in sampling granular soils below the water table since
without drill fluids there is no practical means to maintain hydro-
static equilibrium in the borehole. When the plug is withdrawn, water
and sediment from outside the augers may enter the borehole,
potentially causing contamination and difficulty in sampling undis-
turbed soil below the bottom of the augers.

Other Methods. Other methods (casing advancer systems, cable tool, mud rotary,
and bucket auger) are available. These methods, however, are either similar to
those already discussed or not readily applicable to work at contaminated sites.
They may, however, be considered for use on a site-specific basis.

Sampling of Test Borings

Types of Samplers. Test boring samples are normally taken from undisturbed soil
below the depth of the casing or auger with either a thin wall tube or split
spoon sampler.

Thin Wall Tube Sampler - Thin wall tube samplers are used in fine-grained
or cohesive soils. Because the tube only causes minor disturbance of the
soil being collected, the tubes are typically used to obtain soil speci-
mens for geotechnical laboratory testing. The sampler is lowered to the
bottom of the borehole and pushed into undisturbed soil. When the sampler
is withdrawn, it contains a cylinder of soil. A thin wall tube consists
of thin steel-with a sharpened edge, usually about 30 inches long. Typical
tubes range from about two inches to four inches in diameter. The tube is
attached to a sampler head, containing a check valve which is in turn
coupled to the drill rods. After the thin wall sampler has been withdrawn
from the boring, it is removed from the drill rod and placed in a frame.
The tube is then taken to a laboratory and the cylinder of soil is forced
from the tube with a hydraulic jack.
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Split Spoon Sampler - A split spoon sampler may be used to sample all types
of soil. This sampler consists of a split steel tube or sample barrel
threaded at both ends. A sharpened drive shoe secures the bottom of the
barrel and an adaptor secures the top. The adaptor is threaded to connect
directly to the drill rods and contains a check valve (see Figure 6-2).
The split spoon is driven into undisturbed soil below the casing or hollow
stem auger (see Figure 6-3). After the sampler has been driven, it is
withdrawn from the borehole and the sampler is opened by removing the drive
shoe and adaptor.

Sample Collection. The drilling monitor will take charge of the sampling device
as soon as it is withdrawn from the borehole and opened. The sample will be
collected and documented, employing the procedures as outlined below.

1. Scan the soil with a PI detector and record measurements.

2. Photograph any portions selected for chemical analysis, showing an
appropriate visual scale (optional).

3. Remove the portion(s) of the sample selected for chemical analysis and
place it into appropriate containers using a clean spatula. Soil
intended for VOA analysis should be placed in 2-oz. wide-mouth glass
jar and capped as quickly as possible. The 2-o0z. containers should
be filled as near to capacity as practicable to minimize volatilization
of the sample into the container headspace. Soil intended for other
types of analyses should be placed in appropriate containers and
capped.

4. Visually examine the sample and record its characteristics (e.g.,
texture, color, consistency, moisture content, layering and other
pertinent data), and classify using the Unified Soil Classification
System.

5. Place the remainder of the sample in a 16-ounce "soil jar”. This
sample portion will be used for headspace PI measurement and for any
physical materials testing that is required.

6. Discard any excessively disturbed or loose material found in the
sampler which may not be representative of the interval sampled. This
material will be discarded with boring spoils at each boring location.

7. Decontaminate the sampling device in accordance with the procedure
specified in Section 6.3.
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In some instances, none of the samples from a given boring will be prepared for
chemical analysis. 1In these instances, steps 2 and 3 of the procedure listed
above are omitted and the sample is placed in one or more "soil jars.”
Immediately after the samples are collected, all labeled vials and jars are
checked for completeness of the sampling objective and chain-of-custody proce-
dures are initiated. The boring log is also updated at this time by the drilling
monitor. Boring logs may be completed by the driller, but for purposes of
completeness and documentation a separate boring log is also compiled by the
drilling monitor. The boring logs will include interpretations of subsurface
materials and conditions encountered, sample locations, and other notes pertinent
to how the boring was conducted. The drilling monitor’s boring log can be
completed in a site field book or on a boring log form (see Figure 6-4).

The sampler must exercise considerable care while collecting samples for
analysis. Some methods to assure that high quality samples are collected are
described below.

1. Make sure that the sample is obtained from undisturbed soil below the
casing or auger. This is accomplished by monitoring or checking the
drill crew’s measurements, observing the sampling process and examining
the sample once it is retrieved.

2. Carefully remove and discard portions of the sample that may have
become contaminated by contacting the casing, auger, or drilling
fluids.

3. Conserve sample volume since under certain soil conditions it may be

difficult or impossible to achieve good sample recovery with either
split spoons or thin wall tubes.

Procedures employed to prevent cross-contamination during test boring sampling
operations include the following:

. Samples are taken immediately after the boring is advanced to the
desired sampling elevation.

. The sampling tools are decontaminated prior to taking each sample.
. The drilling contractor is not permitted to use oil, grease or other

petroleum based lubricants on the drill rods, casing or sampling tools.

. The drilling technique and procedures to be utilized, particularly the
use of drilling fluids, are carefully evaluated for each site.
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6.6.3 TIntermediate Depth Samples

Objective
To obtain soil samples from depths of up to 15 feet for chemical analysis.

Approach

Although test borings can be employed to obtain samples from any depth (as
described in Section 6.6.2), backhoe excavated test pits are often more practi-
cal and cost effective at intermediate depths.

The major advantages of test pit sampling programs are:

. Samples of any size can be obtained.

. The subsurface is exposed in the test pit revealing the sample site
geology and facilitating sample collection and recovery.

. Availability of equipment is good.

There are three factors that must be considered when designing a test pit
sampling program:

. the depth at which samples can be effectively obtained;

. site-specific safety issues, including contamination potential and test
pit stability; and

. impact on groundwater.

Sampling Procedures

To expedite the sampling and recordkeeping efforts and to minimize periods of
potential exposure during the excavation of test pits, the sampling crew will
have sufficient tools and equipment to sample each pit prior to requiring
decontamination. The backhoe and tools will be decontaminated between each test
pit. The backhoe bucket and boom will be decontaminated as required during
excavation of each test pit.

The actual layout of each test pit, temporary staging area and spoils pile will
be predicated on site conditions and wind direction at the time the test pit is
made. During excavation, sampling and logging of each test pit, the backhoe
operator and all site personnel will remain upwind or crosswind of the test pit
and spoils pile. Wind direction will be monitored by means of a wind sock or
other banner located in a prominent position visible to all personnel.
Preselection and the use of hand and horn signals is important during comple-
tion of test pits due to noise levels around the machine. The sampling crew and
backhoe operator will rehearse appropriate signals ahead of time and be
thoroughly familiar with their meaning. All personnel should be equipped with
air blast horn devices, especially when wearing respiratory safety gear which
hinders communication.
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Sampling of unopened buried drums is excluded from this test pitting protocol.
Jordan undertakes such work on a site-specific basis and utilizes appropriate
safety and sampling protocols for each instance.

Test pits are logged as they are excavated. Records of each test pit will be
made on prepared forms or in a field book. If the log is made in a field book
it will be transcribed to prepared forms. These records include plan and profile
sketches of the test pit showing all materials encountered, their depth and
distribution in the test pit and sample locations. These records will also
include safety and sample screening information. An example test pit record form
is shown as Figures 6-5 and 6-5A. Jordan has found this format useful since it
provides all necessary sampling, monitoring and subsurface records for each test
Pit in a concise and uniform manner. This format also provides a cross-check
with chain-of-custody records and sample label counts.

The actual depth and type of samples obtained from each test pit will be selected
at the time the test pit is excavated. Sufficient samples are usually obtained
and analyzed to quantify contaminant distribution as a function of depth for each
test pit. Additional samples of each waste phase and any fluids encountered in
each test pit may be collected.

Test pits are excavated and sampled in the following manner:

1. The sampler and backhoe operator will plan the excavation.

2. The backhoe operator will excavate the test pit in several depth incre-
ments.

3. After each increment, the operator will wait while the sampler inspects

the test pit to decide if conditions are appropriate for sampling.
Practical depth increments range from 2 to 4 feet.

4, The backhoe operator, who will have the best view of the test pit, will
immediately cease digging if:

. any fluid phase or groundwater seepage is encountered in the test
pit,

. any drums or other potential waste containers are encountered,
or

. distinct changes of material are encountered.

This action is necessary to permit proper sampling of the test pit and
to prevent a breach of safety protocol.

For instance, should any fluids or seepage be encountered, they could,
after suitable screening and monitoring, be sampled. Waste and sludge
deposits could likewise be sampled before proceeding. Should
uncollapsed drums be encountered, the test pit would be terminated,
backfilled and redug at an adjacent location.
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5. The test pit is sampled as described in the following sections.
Sampling from Ground Surface. To sample the pit from the ground

surface, two methods have been used. The method is selected in the
field at the time the test pit is sampled.

a. Samples can be obtained from the backhoe bucket. The sampler or
crew chief will direct the backhoe operator to remove material
from the selected depth or location within the test pit. The
bucket will be brought to the surface and moved away from the pit.
The sampler will approach the bucket and monitor its contents with
the PI meter. If granular or loose soils and/or uniform materials
are encountered, the sample will be obtained directly from the
bucket. The sample is collected from the center of the bucket
and placed in sample jars using a clean trowel or spatula.

If a composite sample is desired, several depths or locations
within the pit are selected and a bucket is filled from each area.
A sample bottle is filled from each bucket and then emptied into
a mixing surface (e.g., butcher paper or plastic sheet) and
thoroughly stirred prior to being placed into the sample jars.
The disposable mixing surfaces are discarded into the test pit
when it is backfilled.

If cohesive soils or multiphase conditions are encountered (e.g.,
the bucket contains a mixture of soil and sludge) the sampler will
proceed as above if practical; if not, he will direct the backhoe
operator to empty the bucket onto the ground. He will then obtain
the sample from the interior of soil clods or lumps of sludge
using a clean trowel or spatula.

b. Samples can be obtained directly from the test pit. This is
necessary when soil conditions preclude obtaining suitable samples
from the backhoe bucket (e.g., caving or excessive mixing of soils
or wastes within the test pit) or when samples from relatively
small discrete zones within the test pit are required. This
approach is also required to sample seepage occurring at discrete
levels or zones in the test pit. In these circumstances, samples
will be obtained by means of extendable handled tools: scrapers,
trowels, spoons or cups.. The face of the test pit is scraped to
remove the smeared zone that has contacted the backhoe bucket.
The material to be sampled, if a solid, is then removed from the
test pit wall by means of long handled scoops or trowels. The
sample is then thoroughly stirred on a clean disposable mixing
surface and placed in sample jars. If fluids are removed from
the pit they are placed in a mixing jar as obtained. They are
then decanted into sample jars.

In-Pit Sampling Safety. While samples can be obtained directly from the test
pit, as noted above, it is Jordan policy that personnel will sample and log pits
from the ground surface except as provided for by the following criteria:
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. The project will benefit significantly from the improved quality of
the test pit logging and sampling data obtained if personnel enter a
test pit rather than conduct such operations from the ground surface.

. There is no practical alternative means of obtaining such data.

. The site safety officer determines that such action can be accomp-
lished without breaching site safety protocol. This determination will
be based on actual monitoring of the test pit after it is dug
(including, at a minimum, measurements of volatile organics, explosive
gases and available oxygen).

. An experienced geotechnical professional determines that the test pit
is stable or is made stable prior to entrance of any personnel in
accordance with 29 CFR 1926.652 (Special Trenching Requirements).

If all of these conditions are satisfied, one person will enter the test pit.
On potentially hazardous waste sites, this individual will be dressed in safety
gear as required by the conditions in the pit. This person will be affixed to
a safety rope and continuously monitored while in the pit. A second individual
will be fully dressed in appropriate protective gear and on stand-by during all
pit entry operations. The individual entering the pit will remain therein for
as brief a period as practical commensurate with performance of his work. After
removing the smeared zone, samples are obtained with a trowel or spoon.

Sampling in the Vicinity of Drums. Should collapsed or highly-corroded drums
be encountered which are obviously empty and pose no unusual threat, the test
pit could be continued after appropriate monitoring. If possible, the test pit
is sampled from the ground surface by means of long-handled scoops or trowels.
As described above, the face of the test pit must be first scraped to remove the
smeared zone that has contacted the backhoe bucket. Attempts to sample drums
or containers also could be made from the ground surface, with appropriate safety
procedures. After sampling, the test pit would be backfilled.

6.6.4 Shallow Samples

Objective

To obtain samples of surface and near surface soils suitable for chemical
analysis.

Approach

Shallow soils samples are usually obtained by using one of the following devices:

. split-spoon sampler;
. hand auger or corer;
. trowel or spoon; and
. spade.

The split-spoon sampler was described in Section 6.6.2. Two distinct types of
hand augers are available: a cup-type auger and a screw-type auger. Use of
either device is generally limited to the upper portion of the soil profile (less
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than five feet). These augers are best suited for obtaining composite samples
from relatively shallow depths and in relatively loose soils. Use of trowels
or spades is straightforward but usually limited to sampling very shallow depths
(less than 18 inches).

Soil samples can be either grab or composite, depending on the objective of the
sampling program. In grab sampling, the soil jar can be filled directly which
is usually desirable for VOA samples. In composite sampling, several methods
are available:

. Samples can be composited over depth at a single spot.

. Samples can be composited laterally, in which one sample is comprised
of several (usually three or four) soil specimens in the vicinity of
the sampling site.

Composite samples are mixed in the same manner as composite test pit samples (see
Section 6.6.3). Samples for volatile organic constituent analysis should not
be composited.

Immediately after taking a sample, the sampler fills the containers required for
the requested analyses, attaches the labels, initiates COC procedures and
completes the field sample data record.

6.6.5 Sediment Samples
Objective

To obtain samples of the sediment found in streams, ponds or other water bodies
for chemical analysis,

Approach

Sediment samples are usually taken in conjunction with surface water samples to
help define the partitioning of the contaminants between the soil and water.
The exact location of each sampling station will be established in the field at
the time of sampling. The sample station will be noted on a site plan or aerial
photograph and marked in the field with flagging and a four-foot long wooden
stake. The stake will be labeled with the sample station number and remain in
place until completion of the entire project.

If both water and sediment samples are to be collected at a given sampling site,
the water samples will be collected prior to the sediment sample. The sediment
samples will be collected in the following manner:

1. The sampler will select the sample site, locate it on a site map or
aerial photograph and set the wooden stake.

2. Where sediments are to be obtained in wetlands, a grab sample will be
obtained in the immediate vicinity of any associated surface water
sample. Unless otherwise specified, grab or composited samples will
be obtained from the surface of the sediment.
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3. The sampler will photograph the sample site (if specified for the pro-
ject), complete the required records and initiate COC procedures.

Sediment sampling information is recorded on the surface water/sediment field
data record form (presented later as Figure 6-8) or may be recorded in a field
book.

The recommended sediment collection devices are Teflon or glass coring tubes for
shallow wadeable water, and gravity corers in deeper waters. Scoops and drag
buckets are not recommended because they cause a great degree of disturbance to
the sediment. However, in special applications in deeper water, dredges such
as the Eckman and Ponar can be used if precautions are taken to minimize the
sediment disturbance.

In shallow, wadeable waters, the direct use of a core liner or tube (five-inch)
is recommended. The tube is pushed into the substrate until approximately 1 inch
(2.5 centimeters) or less of the tube is above the sediment-water interface.
When hard or coarse substrates are sampled, a gentle rotation of the tube while
it is pushed will facilitate greater penetration and reduce core compaction.
The tube is then capped with a Teflon plug or a sheet of Teflon held in place
by a rubber stopper or cork. After capping, the tube is slowly extracted, the
negative pressure and adherence of the sediment keeping the sample in the tube.
Before the bottom part of the core is pulled above the water surface, it too is
capped. Caution should be exercised not to disturb the area to be sampled. The
sampler should always stand downstream from the sample location when wading in
shallow water.

To help prevent contamination from direct contact between the sampler’s hands
that the upper part of the tube, a collar-type device is constructed of wood and
should have a circular recess to accept the top of the tube. The recess will
have a hole in it to allow water to pass through when the tube is pushed in, and
will be lined with sheet Teflon. Handles will be attached to the sides of the
collar. After the tube is driven in, a wide circular motion will be used to help
loosen the core for easy removal; take off the collar device; cap the top of the
tube (as described above); pull it up out of the sediment layer; and cap the
bottom of the tube before removing it from the water.

Another method of obtaining recently deposited sediments in shallow, wadeable
waters with a core tube, is to use the tube as a horizontal scoop. The tube is
placed on its side on the sediment surface and carefully inserted into the
sediment so that the top inside surface is just at the sediment/water inter-
face. It is important to disturb the fines as little as possible. After the
tube is filled, both ends will be capped with a Teflon plug, as described above,
before the tube is removed from the sediment. If this method is used with a tube
having an outer diameter of 2 inches and wall thickness of 1/8-inch, only the
top 2 inches of sediment will be sampled (allowing a l-millimeter clearance
between the sediment surface and top inside of the tube).

A minimum of 500 grams of sediment is collected at each site. Therefore, omne
tube with a 4-inch-long core, outer diameter of 2 inches, and wall thickness of
1/8 inch is adequate for one sample (the volume of each core would be approxi-
mately 750 m€). For other tube sizes and core lengths, the number of tubes
necessary can be calculated by using the formula for the volume of a cylinder
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(7r’L). Additional material may be required if duplicate analyses are performed
on individual samples.

When the sediment material is difficult to penetrate with a Teflon or glass
tube, a commercially available hand coring device can be used. These devices
are equipped with a metal barrel, a handle, and a core liner. The liner is
inserted and then held in place by a screw-on core cutter, usually manufactured
of stainless steel. The core cutter, along with the handle attached to the core
barrel, increases the efficiency of sediment penetration. After the sample has
been obtained, the cutting head is removed and the liner is carefully withdrawn
and immediately capped, as previously described. When coarse grain deposits such
as sand are sampled, the use of a core retainer will increase the efficiency of
sample retention. Only retainers manufactured of stainless steel should be used
in order to minimize the risk of trace metal contamination and eliminate
corrosion. When several samples are to be obtained, it is advisable to carry
extra core liners to the sample site. This eliminates the need for time-
consuming extrusions and permits the use of the core liners as sample containers
for shipment to the laboratory.

Substantially different procedures are required to sample sediments in larger
streams, lakes or other deep water bodies. Such work is normally accomplished
from a raft or boat. If significant thicknesses of sediment must be sampled,
test boring techniques will likely be employed.

In deep waters and hard substrates, a gravity corer or thin-wall tube sampler
may be required to collect sediment samples. These samplers rely on the weight
and gravity to penetrate the bottom.

A gravity corer is easily operated by a two-person crew from a boat or any
structure extending over the water surface. The equipment, fastened to a
flexible line of rope or wire, is lowered to within 2 or 3 meters of the bottom.
Terminal velocity is generally achieved within this distance (Bouma, 1969), and
better accuracy and corer orientation is obtained than with a free fall from the
surface. The corer is retrieved to the surface, cutting head unscrewed, and
liner with sediment removed. Caution must be exercised at this point not to lose
the sample, particularly if it is coarse grained. Only those corers that have
some water in the core tubes above the sediment should be retained. This ensures
that the sediment surface is intact and provides a reference point for
determining the sample depth below the sediment/water interface. After the core
liner has been removed from the barrel, the bottom and top of the liner should
be capped and stored upright in an ice-filled cooler for delivery to the lab.
The operation is repeated with a new liner until sufficient samples for sample
analysis are obtained.

If both water and sediment samples are to be collected at a given sampling site,
the water samples will be collected prior to the sediment sample.
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6.7 WATER SAMPLING

6.7.1 General

Water sampling programs are undertaken to define the location, mnature and
concentration of contaminants in site groundwater, surface water, and/or
wastewater. The location and distribution of contaminants at a given site are
governed by many factors, including:

. site operation or waste disposal practices;
. site design;

. site closure;

. waste characteristics;

. site topography and surface drainage;

. climate; and

. site hydrogeology.

Development of a water sampling plan that will effectively reveal the distribu-
tion and magnitude of contamination at a specific site requires:

. an assessment of the factors listed above;

. evaluation of the methodology and results of any previous sampling
and analysis programs which have been completed at the site; and

. definition of the scope and objectives of the project.
Many of the sampling procedures are consistent for all types of water sampling.
General considerations are presented here and are discussed in more detail in

the following sections.

Sample Collection

Water sample containers are generally filled directly from the source, sampler
or pump discharge without special considerations. A major exception is the
collection of VOA samples. Volatile Organic Analyte samples must be collected
as specified below. Each sample is taken in duplicate.

1. Uncap the sample bottle, taking care not to touch the Teflon-faced
septa. If the septa is contaminated in any way, it should be re-
placed.

2. If a chlorine residual is potentially present, check for chlorine

content with KI paper or a chlorine residual comparator. If a residual
chlorine content is detected, add three drops of ten (10) percent
sodium thiosulfate to the sample container prior to filling the bottle.

3. Fill the sample vial slowly from bailer or pump discharge, minimizing
alr entrainment, until the vial overflows.

4. Place the Teflon-faced silicon rubber septa on the convex meniscus,
Teflon side (shiny side) down and screw cap on.
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5. Invert the bottle, tap lightly, and check for air bubbles.
6. If air bubbles are present, open the bottle, add sample to eliminate
air bubbles, and reseal. Repeat this procedure until the bottle is

filled and no air bubbles are detected.

Sample Preservation

The following preservation procedures are examples of typical preservation
protocols specific to the indicated analyses. More detail is provided in Tables
6-1 and 6-2.

Volatile Organic Analytes - Fill the sample bottle as previously de-
scribed. If chlorine is detected, ten (10) percent sodium thiosulfate
should be added (three drops) to the sample container prior to filling the
container. Place samples on ice until shipment. Also note that if hold
times are anticipated to exceed 7 days, the sample should be preserved with
HCl to less than pH 2.%*

Semi-volatile Organic Analytes - Fill the sample bottle, seal with a
Teflon-lined cap, and place on ice for shipment.

Elements - Following any required filtration, fill the sample bottle,
preserve the sample to less than pH 2% with nitric acid, seal container,
and place sample on ice for shipment.

Biochemical Oxygen Demand/Residue - Fill sample bottle, seal, and place on
ice for shipment.

Chemical Oxygen Demand/Total Organic Carbon/Ammonia - Fill sample bottle
as described above, add sulfuric acid until less than pH 2%, cap bottle,
and place sample on ice for shipment.

Total Recoverable Phenolics - Fill sample bottle and, if chlorine is
present, add one m of ten percent sodium thiosulfate. Add sulfuric acid
until pH is less than 2.* Cap sample and place on ice for shipment.

Cyanide - Fill the sample bottle, and if chlorine is present, add one mf
of ten percent ascorbic acid. Add 10 N sodium hydroxide to a pH greater
than 12, cap bottle, and place sample on ice for shipment.

0il and Grease - Fill sample bottle, add sulfuric acid until pH is less
than 2.% Cap bottle, and place sample on ice for shipment.

Disposable pipettes should be used to introduce chemicals into the samples.
Chemicals used for preserving should be poured into a 150 ml beaker. They should
not be drawn directly from the preservative bottles because the bottle may become
contaminated. Measurements for pH and temperature should not be taken from the
sample containers. When preserving samples, pH paper should be used. The sample
should be poured across the pH paper. Never place pH paper directly into sample.

Note: * Shipping regulations limit the amount of preservative which can be
added to approximately 1.5 mf/1£ sample.
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6.7.2 Groundwater/Domestic Well Sampling
Objective

To obtain samples of groundwater from new and existing wells suitable for
chemical analysis.

Approach

The groundwater sampling locations are selected to delineate the distribution
of chemicals and to quantify, to the extent possible, the contaminated ground-
water plume in the aquifers underlying the site. The actual sampling points
are then selected following review of the locations of the existing ground-
water wells (monitoring and domestic) in the vicinity of the site. New moni-
toring wells may be installed to supplement the existing array. The rationale
for their location is normally described in the site work plan.

The sampling locations will be indicated on a site map. Preprinted labels will
be prepared for all groundwater samples (using the computerized label system).
These samples will consist of various containers for each location and will be
analyzed for the parameters selected for the project. A sample splitting flow
chart is illustrated in Figure 6-6. The pH and specific conductance of each
sample will be determined in the field. Selection of either glass or plastic
containers 1is dependent on the types of analyses that are to be performed.
Appropriate containers are specified in Tables 6-1 and 6-2.

6.7.2.1 Monitoring of Groundwater Wells Monitoring of groundwater wells will
proceed from the upgradient or background wells to the downgradient or contami-

nated wells as best as can be determined. The monitoring procedure is as
follows:

1. Check the well for proper identification and location.

2. Measure and record the height of protective casing.

3. After unlocking the well and removing any well caps, measure and record

the ambient and well-mouth organic ~vapor 1levels wusing the
photoionization meter. If the ambient air quality at breathing level
reaches 5 ppm, the sampler shall utilize the appropriate safety
equipment as described in the HASP.

4. Measure and record the distance between the top of the well and the
top of the protective casing.

5. Using the electronic water level meter, measure and record the static
water level in the well and the depth to the well bottom to the nearest
0.01 foot. Upon removing the water level wire, rinse it with pesticide
grade ethanol:methanol 90:10 v/v and then either potable or deionized
(DI) water (as specified for the site).
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SAMPLE SPLITTING FLOW CHART-GROUNDWATER/SURFACE WATER MONITORING

PARAMETER 8 MINIMUM VOLUMES REQUIRED

PRESERVE HNOjy
pHE 2

ELEMENTAL PARAMETERS - NO. OF ELEMENTS: 1 - 8 128 ml As OR Se - 100 mI ADDITIONAL
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>93 250mi Hg - 200 mi ADDITIONAL
Sb - 100 mi ADDITIONAL

DISSOLVED
PlaoOLVED PRESERVE HCI S
oh< 2 ORG. CARBON {10 mI)
FILTER

PRESEAVE Hp SO0, | _ _ __ _ _ _ _ _ __ €00 {100 mi) . NITRATE - NITRITE (50 mI)

pHS 2 PHOSPHORUS (100 mi)
043 um
4° BORON [0 mi) ORTHOPHOSPHATE {50 mt) CHROMIUM ¥1 {100 m1}
L CHLORIDE (100 mi) NITRATE 100 mi) .
SILICA (100 mi) SULFATE {200 mt}
SOURCE -
086 (1000 mt) TKN (1000 m1) PHENOL {1000 m1)

PRESERVE W50
g2t AT T T (GLASS ONLY) NHy {1000 m1) PHOSPHORUS (TOTAL) (150 mi)

PRESERVE MoOH | _ _ _
pH 2 12 ]

o FLUORIDE (100 mi1) v0a {2-40mi) TURBIDITY (40 mi1} TANNIN/LIGNIN {350 mi)
D B -1 80D {200 m1} (GLasS w/TEFLON SULFITE (100 mi) MBAS (400 mi)
. INORGANIC CARBON VS5 {200 mi} ORTHOPHOSPHATE (I0Om) ORGANICS, EXTRACTABLE (SVOA}(2-1000 m1}
:’JIOL"‘IERED {40 mi vial) 153 OR TDS (200 mi) (GLASS ONLY}

RADH pH>9 ) [ ORGANIC HALIDES (TOX) (40 mi wial)

PRESERVE InOAC ————————— SULFIDE (200 mi)

TJOTAL

SETTLED p-———— ]

ACIDITY {100 mi)

ALXKALINITY {100 m)
pH/ER, SPECIFIC CONDUCTIVITY (25 mI)

COLOR (50 mi)

Ha,3,0y b e e

COLIFORM , FECAL (250 ml)‘l

NOYE: ALL SAMPLES SHOULD 8E XEPT AT 4°C REGAROLESS OF PRESERVATIVE

FIGURE 6-6
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Calculate the volume of stagnant water in the well. Volume in liters
equals 0.154 times the square of the inside diameter of the well (in
inches) times the depth of water (in feet).

Sampling of Groundwater Monitoring Wells Following the measurements

and calculations described above, sampling will commence in the sequence below,
utilizing the appropriate purging technique (la through 1d):

DOC
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1.

Lower the submersible pump or peristaltic pump intake into the well.
For shallow groundwater situations, the intake of the suction tubing
or of the submersible pump will be lowered to the top of the well
screen and the well purged of the required volumes. Available
alternatives to this procedure may be utilized in certain situations:

a. If the well screen is very large, making pumping from the top
impractical, the suction line or submersible pump should be
lowered to the approximate mid-point of the screened portion of
the well.

b. If the well is situated in tight formations such as tills, clays
or rock, the purging of the well should be performed from near
the top of the well screen. Pumping or purging at this level
until 1 to 3 volumes have been purged will facilitate removal of
standing well water without creating a large artificial gradient
in the well.

c. Upon client request, and when conditions permit, the pump intake
may be placed just below the water surface and purging initi-
ated. As the water surface lowers, the pump intake is lowered
to remain below the water surface.

d. When using a submersible pump in conjunction with an inflatable
packer system, the packer should be placed just above the top of
the well screen and inflated according to the packer manu-
facturer’s instructions. The volume of stagnant water to be
purged should be recalculated based on the depth below the packer.
The packer is not deflated until sampling is complete.

Connect the instrumentation header to the pump discharge and begin
flushing the well. Monitor the in-situ parameters (pH, Eh, tempera-
ture, and specific conductivity) and measure the volume of ground-
water being pumped. Alternately, in-situ parameters may be monitored
in a beaker filled from the pump discharge. Purging of the standing
well water is considered complete when the following is achieved:

. a minimum of three well volumes has been purged, and in situ
parameters have stabilized; or

. five well volumes have been purged; or
. the well has been pumped dry.

Record the in situ parameters.
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4. After purging, lower the bailer to the middle of the screened inter-
val or mid-point of the static water level. If the analysis to be
performed is for lighter-than-water chemical species, then the bailer
should be lowered to the top of the water column for sample collec-
tion.

5. Collect the sample(s).

Volatile and semivolatile samples are filled directly from a bailer
with as little agitation as possible.

Other samples will be placed directly into the appropriate container
from the bailer or pump discharge.

Where filtration is required, an inline filter should be wused if
possible. Vacuum and pressure filtration are acceptable alternatives
to an in-line device. Filtration procedures are described in Table
6-3. Note that all groundwater samples scheduled for analysis of
elemental parameters will be filtered, unless specifically prohibited
in the task-specific QAPP.

6. Remove the pump or bailer from the well and decontaminate the pump,
tubing or bailer by flushing with decontamination fluid specified in
Section 6.3. Up to one gallon of the solvent is used as needed.
Rinse the bailer with one gallon of potable or DI water. Rinse again
with potable or DI water.

7. Complete sample data record (Figure 6-7) after each well is sampled.
8. Secure the well cap and lock.

Domestic Wells. Domestic water supply wells will be sampled in a similar manner,
with the exception of using the in-place pumping equipment. The sampling point
will be determined at the time of sampling, and will be as close to the pump as
practical at each location. Domestic supply samples will not be taken from taps
delivering aerated, softened or filtered water. Faucet aerators will be removed
if possible before sampling. The water tap will be turned on and run for at
least 5 minutes before the sample is taken to flush stagnant water from the
system. All sample containers will be filled with water directly from the tap
and the samples processed as described for monitoring well samples except that
samples collected for elemental parameters will not be filtered so that the
sample will represent actual ingestion. Components of the plumbing system will
be noted to assist in data interpretation.

6.7.3 Surface Water

Objective

To obtain surface water samples, commonly referred to as ambient water samples,
to characterize the physical and/or chemical status relative to a pristine
condition, and to establish the degree and extent of contamination.
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TABLE 6-3

STANDARD FIELD FILTRATION PROCEDURES

A. IN-LINE FILTRATION

EQUIPMENT

1. A portable 102-mm acrylic backflushing filter unit

2. 102-mm diameter filter papers. 0.45 pum membrane filters

3. DI rinse water

4, 20% v/v nitric acid rinse solution

PROCEDURES

1. Attach in-line filter assembly, after assembling filter paper into filter
holder to discharge line of sampling pump. Open by-pass valve completely.

2. Turn sampling pump on slowly, turn by-pass valve closed allowing flow into
the filter. Remove trapped air through the filter bleed valve, if
necessary.

3. Discard the initial 100 m€ * of filtrate. Collect subsequent filtrate into
sample bottle.

4, Rinse barrel and filter holder assembly between samples with three rinses
of reagent water. The rinse sequence when elemental parameters will be
analyzed is: DI water - 20% v/v nitric acid - DI water.
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TABLE 6-3 (Continued)

STANDARD FIELD FILTRATION PROCEDURES

B. VACUUM FILTRATION

EQUIPMENT

1. Two sets of either glass funnel type of self-contained polysulfone filters
with sintered glass discs or polysulfone filter plates

2. 47-mm diameter filter papers, 0.45 pm membrane filters

3. Vacuum pump or ISCO peristaltic pump with silicone tubing

4, DI rinse water

5. 20% v/v nitric acid rinse solution

PROCEDURES

1. Thoroughly rinse sintered glass disc, filter funnel, and stem or polysulfone
filter units with DI water.

2. On the basis of visual clarity of sample, prefiltering with larger pore
filters may be required. If sample has a heavy clay content, organics, or
suspended matter, prefiltration through a 3.0 or 5.0-um membrane filter may
be necessary.

3. Place membrane filter on filter holder with minimum handling.

4. Attach filter holder with filter to filter fumnel and receiver.

5. Swirl and slowly pour sample bottle into filter funnel.

6. Attach suction tubing to filter flask and vacuum pump (or ISCO pump). Pump
is tuned on in the vacuum mode.

7. Filter a small portion of the sample and discard filtrate after rinsing
flask with sample filtrate.

8. If prefiltering was required, pass sample through a 0.45-um membrane filter
using another filtering apparatus.

9. Transfer filter sample to appropriate bottles.

10. Rinse filtration equipment between samples with at least three rinses of
DI water. The rinse sequence, when elemental parameters are to be analyzed,
is: DI water - 20% v/v nitric acid - DI water.
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TABLE 6-3 (Continued)

STANDARD FIELD FILTRATION PROCEDURES

C. PRESSURE FILTRATION

EQUIPMENT

1. Pressure filter apparatus consisting of 1 liter barrel filter, filter
holder, and pressure hose connectors.

2. Source of pressurized gas, i.e., tank of nitrogen, argon, etc.
3. 147 mm filter papers, 0.45-um membrane filter.
4, Place filter holder and filter onto barrel assembly, making sure to align

O-ring for a positive seal.

5. Attach swing-away bolts and tighten hand-tight.

6. Turn over filter assembly and attach pressure hose assembly.

7. Slowly turn on pressurized gas and increase pressure regulator to a maximum
of 20 psi.

8. Collect filtrate from bottom of barrel assembly.

9. Rinse barrel and filter holder assembly between samples with three rinses
of DI water. The rinse sequence when elemental parameters will be

determined is: DI water - 20% v/v nitric acid - DI water.
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Approach

The technique for surface water sampling must be selected after addressing such
items as:

. depth of water body;

. flow rate;

. stratification;

. specific gravity/solubility of anticipated analytical parameters;
. seasonal variations; and

. analytical parameters of interest.

The sample will be taken in the following manner:

1. Collect the sample from the surface water body by immersing a clean
beaker or the sample bottle. If a stream is being sampled, collect
the sample upstream of the sampler with the opening of the sampling
device oriented upstream but avoiding floating debris.

2. Directly £fill the appropriate sample containers from the sampling
device if needed.

3. Measure the following parameters, if possible, by direct immersion of
instrument probes into the water body:

. photoionization meter reading;

. temperature measurement;

. pH measurement;

. specific conductance measurement; and

. any other site-specific field measurements required.

If direct measurement is not possible, measure these parameters from
water remaining in the sampling device or another sample bottle. This
information will be recorded on the sample data record, sample labels
will be completed and chain-of-custody procedures will be initiated.

4, Complete the sample data record (Figure 6-8).

Surface water samples may also be composited over time, as described in Section
6.7.4.

6.7.4 Wastewater

Objective

The objective of wastewater discharge sampling, commonly referred to as source
sampling, is to characterize a treated, untreated or partially treated waste
stream in terms of flow rate, volume, chemical constituents and physical
properties, Source sampling is employed in treatability studies, regulated
effluent compliance determination, process control and identification of
potential contributors to a contamination incident. It often requires 24-hour
composite sample collection, continuously for multiple 24-hour periods.
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Approach

Based on existing data, or during initial site reconnaissance, sampling loca-
tions will be selected in accordance with project goals, i.e. to procure a
sample which appropriately represents the properties being investigated. Special
emphasis is required prior to sampling to accurately define the goals of sampling
and assess the impact of sampling methodologies on analytical requirements and
the intended use of analytical results. The need to measure the flow rate of
the stream and the accuracy required must also be assessed in light of project
goals. In many cases, very accurate flow monitors may exist, or must be
installed by the sampling crews. However, in certain instances, only knowledge
of total volume is required. In any case, this aspect of source sampling must
be integral to the selection of sampling technique.

Sampling Tocation. Sampling locations will be chosen to provide the most
representative sample (e.g. if two outfalls are present, sample in the stream
just below where the water is mixed). Samples will be taken in the center of
the channel where the flow and mixing is greatest, and never near the end of a
dead end piping line. The techniques (e.g., depth of sampling, method of
sampling) will be uniform among the samples procured within a given facility or
area to the extent possible.

Sampling Procedures

Automatic Composites. Conditions permitting, automatic composite samplers (ISCO
1580 super-speed) will be set up at each sample location. Constant time -
constant volume samples will normally be collected. The following is the
procedure for the composite sampler set-up:

1. Transport the composite samplers to the sampling points.

2. Place sampler such that suction line is as short as possible. Use AC
power whenever possible.

3. Place silicon tubing in sampler and cut Teflon suction line to desired
length. Insert Teflon tubing into silicon tubing and secure with hose
clamps.

4, Collect sampler blank according to blank procedures.

5. Secure the sampler tubing to obtain a representative sample. Rigid

conduit or stainless steel weights should be used to secure the tubing
so that it is facing into the waste stream. The intake line should
be situated at a turbulent location and at a depth between 1/3 and 1/2
the channel depth. The Teflon tubing must extend beyond the rigid
conduit..
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Calibrate the composite samplers with a graduated beaker. Aliquot
volumes for a 24-hour composite with a 20-minute interval between
samples are as follows:

130 m€/20 minutes for a 2.5 gallon composite
160 m2/20 minutes for a 3.0 gallon composite
260 m€/20 minutes for a 5.0 gallon composite

(See ISCO manual for sampler instructions.)

Place appropriate sampler jug in the base of the sampler. Pack ice
around sampler container.

Remove cap and Teflon liner from sample jar and place in a secure
place,

Secure ISCO control unit to the sampler base (a cylindrical sampler
extension neck will be necessary when a five-gallon jug is used).

Monitor the first sample aliquot to ensure proper operation.

Check the composite sampler at least every four hours to ensure that
it is operating properly and adequately iced. Spent desiccant should
be replaced with dry desiccant when necessary.

If improper volumes of sample are noted, take necessary steps to
correct sampler malfunction. TIf the sampler is pulling too little
sample, increase the sample aliquot volume or decrease the time between
sample intervals. If the sampler is pulling too much sample, stir the
composite, discharge the excess and recalibrate the ISCO to draw the
appropriate volume.

Allow composite sampler to run for 24 hours.

Replace composite container with a clean jug at the end of each 24-
hour period.

Replace the silicon and Teflon tubing with new tubing at the comple-
tion of each 72-hour period. Sampler blanks must be run every time
the tubing is changed.

Manual Composites. In certain instances, manual compositing will be required.
Sludge locations with a high solids content, pressurized discharge lines, and
inaccessible sample locations are a few examples that require manual composit-
ing. The following procedures should be used:

1.

2.

DOC
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Determine the desired volume and frequency of sample aliquots.

Procure sample. If a discharge line is used, be sure to clear line
of any debris, etc. so that a fresh, uniform sample is obtained. If
aliquots are drawn from a wet well, manhole, or other location by
means of an intermediate container, be sure to thoroughly rinse the
container prior to drawing sample.
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3. Repeat Step 2 at the appropriate intervals until the desired volumes
have been collected and composited in the appropriate container. The
composite container should be iced at all times.

Grab Samples. In situ measurements for pH and temperature will be taken
concurrent with grab samples. Grab samples will be taken according to the
following procedure:

1. Determine the time interval at which samples will be collected.

2. Identify any sample locations at which a chlorine residual is present.

3. Collect the appropriate samples. The preferred method for grab
sampling is immersion of the sample bottle or appropriate beaker in
the waste stream. The container should be thoroughly rinsed with

sample and then filled. Samples should be taken from a turbulent
section of the waste stream at a depth of one-third to one-half the
stream depth to ensure a well-mixed, representative sample. If the
physical characteristics of the sample point prevent this, samples
may be collected through the ISCO pump unit. Before doing this, purge
the suction line (switch to reverse) then run (switch to forward) until
the pump discharge is uniform. Bottles may be filled directly from
the pump discharge. In the event that neither procedure 1is
appropriate, samples may be collected by means of a stainless steel
bucket. Should this be necessary, the bucket must be thoroughly rinsed
with. the wastewater prior to sample collection.

Sample Handling

The procedures for handling the listed sample fractions are described in the
following sections:

Composite Samples. Samples for SVOA, Inorganics, Biochemical Oxygen Demand
(BOD)/Residue, and Chemical Oxygen Demand (COD)/Total Organic Carbon
(TOC)/ammonia analyses are all taken from the sample composite container. The
composite sample must be blended to provide a homogeneous mixture, including a
representative suspension of any solids in the container. ©No specific method
is required; hand stirring with clean glass rods or mechanical stirring with
paddles that are Teflon-coated is acceptable. Metal mixing devices may not be
used.

General steps for splitting a composite sample are:

1. Line up all appropriate bottles into which the sample must be poured
(COD/TOC/ammonia, BOD/Residue, SVOA and elements.

2, Blend the sample and sequentially fill each sample bottle one-third
full.
3. Gently swirl the composite, return to the first bottle, fill an

additional one-third of each bottle.
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4, Repeat the same pattern and fill the last one-third of each.

5. Leave some head space so that any preservative chemicals required may
be added. Preservation requirements are described in Section 6.7.1
and Tables 6-1 and 6-2.

6. If appropriate, record data on the Field Sample Data Sheet
(Figure 6-9).

Grab Samples. VOA, cyanide, o0il and grease, and total recoverable phenolics
samples are taken as grab samples in the field. These samples may be composit-
ed in the lab. The waste streams must be tested for the presence of chlorine.
Potassium jodide starch paper can be used to detect a chlorine residual. If
plant personnel suspect a chlorine residual and the KI test is negative, it
should be assumed that chlorine is present. Preserve the grab samples as
described in Section 6.7.1.

6.8 SOTIL GAS

Soil gas samples are collected from the vadose zone to assist in contaminant
source location. Jordan may subcontract both sampling and analysis for this
task on a site-specific basis. Organizational details will appear in each site’s
Work Plan. Jordan’s procedure is described below. Subcontractor procedures will
be included in site QAPP Addenda.

6.8.1 General Soil Gas Procedures

Soil gas surveys are used to help identify and characterize the extent of
subsurface contamination. Soil gas just below the surface is analyzed for
volatile organic compounds (VOCs) present in the soil or migrating upward from
deeper contamination. The main advantage of this method is that large areas
can be investigated at a lower cost than drilling or test pitting.

The soil gas sample can be obtained using a variety of methods. A probe is
driven into the ground to a depth determined by site-specific hydrogeologic
conditions. This probe can be a modified split spoon apparatus, a slide bar,
or a hollow probe inserted after augering. Once the probe is in place, Teflon
tubing is connected to a pump drawing 100-150 m€/min. An air tight syringe
pierces the Teflon tubing to remove the gas sample. The sample is then injected
into the field gas chromatograph (Photovac 10 series or equivalent) to determine
the absence or presence of target VOCs. Cross-contamination in the sampling
procedure is avoided by changing the Teflon tubing and thorough decontamination
of the probes between samples.
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A number of gas chromatographs can be used that meet the portability and
sensitivity requirements. E.C. Jordan will use a Photovac 10S50 equipped with
a photoionization detector (PID) unless otherwise noted. A Teflon column and
precolumn packed with 5% SE-30 is used for separation. The column length will
be left to the analyst’s discretion. Target compounds usually include benzene,
toluene, trans-1,2-dichloroethane (t-1,2-DCE), trichloroethylene (TCE), and
perchloroethylene (PCE). A three-point calibration curve will be run for target
compounds. Quality control will consist of method blanks, syringe blanks, and
duplicates.

6.9 HYDROCARBON SCREEN FOR SOIL/SEDIMENT AND WATER SAMPLES

6.9.1 Scope and Application

This is a heated headspace capillary GC-PID/FID (in series) method applicable
to the determination of hydrocarbons (i.e. gasoline, fuel o0il) in soil/sediment
and water samples.

The estimated method detection limit (MDL) for each parameter in water is as
follows:

ug/t
gasoline 10
fuel o0il 50
hexane 10
benzene 10
toluene 10
xylenes 10
methy t-butyl ether (MTBE) 20

The MDL for soil/sediment samples may differ from those listed, depending upon
the nature of chemical interferences in the sample matrix.

6.9.2 Summary of Method

An inert gas (helium) is bubbled through a 5 ml water sample or 5 g soil sample
(in 5 ml of water) contained in a specially designed purging chamber at 65°C.
The compounds of interest are transferred from the aqueous phase to the vapor
phase. The vapor 1is swept through a sorbent trap where the compounds are
trapped. After purging is completed, the trap is heated and back flushed with
the inert gas to desorb the compounds on to a gas chromatographic column (DB-
5). The gas chromatograph is temperature programmed to separate the compounds
which are detected with a photoionization detector and a flame ionization
detector in series.
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7.0 SAMPLE CUSTODY

7.1 GENERAL

Jordan has established a program of sample chain-of-custody (COC) that is
followed during sample handling activities in both field and laboratory opera-
tions. This program is designed to assure that each sample is accounted for at
all times. To maintain this level of sample monitoring, computer-generated
sample container labels and shipping manifests are normally employed. Field
data sheets, COC records, and analytical request forms (ARF) must also be
completed by the appropriate sampling and laboratory personnel for each sample.

The objective of the Jordan sample custody identification and control system is
to assure, to the extent practicable, that:

. all samples scheduled for collection, as appropriate for the data re-
quired, are uniquely identified;

. the correct samples are analyzed and are traceable to their records;

. important sample characteristics are preserved;

. samples are protected from loss or damage;

. any alteration of samples (e.g., filtration, preservation) is docu-
mented;

. a forensic record of sample integrity is established; and

. client confidentiality is maintained.

The advantages of a computer-based COC system over field marking systems are:

. all required samples are indicated on pre-prepared labels and shipping
manifests; and

. once the computer-generated label is affixed to the bottle and covered
with clear plastic tape, sample identification is virtually unalterable
without evidence.

The COC protocol followed by the sampling crews involves:

. Documenting procedures and amounts of reagents or supplies (e.g.,

filters) which become an integral part of the sample from sample

preparation and preservation.

. Recording sampling locations, sample bottle identification, and
specific sample acquisition measures on the appropriate forms.

. Using pre-prepared sample labels to document all information necessary
for effective sample tracking.
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. Completing standard field data record forms to establish sample custody
in the field before sample shipment (see Section 6).

Pre-prepared labels are normally developed for each sample to be collected.
Each label is numbered to correspond with the appropriate sample(s) to be
collected. A summary of the labels prepared, with space for sample tracking
and notations, is also printed. This sample manifest assists sample control in
the field and is eventually retained as part of the project file. Examples of
pre-prepared labels and sample manifests are shown in Figures 7-1 and 7-2.

The COC record is used to:

. document sample handling procedures including sample location, sample
number and number of containers corresponding to each sample number;

. document the sample; and
. document the COC process.

The COC description section requires:

. the sample number and sample bottle identification number, where ap-
plicable;

. the names of the sampler(s) and the person shipping the samples;

. the date and time that the samples were delivered for shipping; and

. the names of those responsible for receiving the samples at the labora-
tory.

A COC record is shown in Figure 7-3.

The COC record is completed in quadruplicate. Two copies accompany the samples
to the laboratory, another is kept by the sample crew chief and transferred to
the Laboratory Services Coordinator (LSC) and the last copy is maintained in the
project file. Additional copies can be provided if needed for the project.

7.2 SAMPLE SHIPMENTS

Packing

Sample containers are generally packed in picnic coolers for shipment. Bottles
are to be packed tightly so that no motion is possible. Styrofoam, vermicu-
lite, and "bubble pack" are suitable for most instances. (High-hazard samples
require different packing.) TIce is placed in double "Ziploc" bags and added to
the cooler along with all paperwork in a separate "Ziploc" bag. The cooler top
is then taped shut. Custody seals and taping of bottle caps may be required for
certain samples, particularly those analyzed through the USEPA Contract
Laboratory Program.
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BATES : TIREs

SANPLE 1D

nd-101
LI
nu-j01
Ru-{01
Ku-104
Ax-101
Ku-102
Au-102 -
ni-102
nra-102
Ri-102
nd-102 -
nd-1013
ni-103 't
n-10%
Ri-103
Ru-103
n-103
ne-104
n-104
na-104
nu-104
nu-104
ny-1o4
nu-108%
nu-103
nu-103
nN-103
Au-103
ni-10%

Su-4

Sd-4

Su-4

Su-{

Su-4

Su-4

Si-3

Su-3

Su-3

Su-3

S%-3

SK-3

Si-¢

Sku-b-

SH-§

Su-b

Su-4

Su-4
DUPLICATE-1
DUPLICATE-S
DUPLICATE-Y
DUPLICATE~L
QUPLICATE-}
QUPLICATE-L
QUPLICATE-2
DUPLICATE-2
DUPLICATE-2
QUPLICATIE-2
OUPLICATE-2
DUPLICATE-Z

CLIENT 1D

. JOROAN
+JORDAN
«JORDAN

co.
co.
ta.
to.
co.
co.
co.
o,

co.

KOTES

PARARETER

VOLATILE ORG. 8524
VOLATILE QRG. 0824
€T, ORBANICS#423
EIT. DRBANICS4423
DISS0LVED ORS. CARBON
018, FE/CU/CD/NN
VOLATILE ORG.¥824
VOLATILE ORG.9824
EIT, ORGAKICSDL2S
EXT. ORGANICS#423
DISSOLYED DKG. CARBON
D15, FE/CU/CD/NN
VOLATILE ORG.#b24
VOLATILE QORG.4524
EXT. ORGANICS1b25
EXT. DRGANICSHA2S
D1SSOLVED ORG. CARBON
DIS. FE/CU/COD/NN
VOLATILE ORG.#424
VOLATILE ORG, 35624
EXT, DRGANICSN423
E1T. ORSANICSA425
DISSOLVED DRG. CAREON
DIS. FE/CU/CD/NN
VOLATILE ORG.Nb24
VOLATILE ORG. 4824
EXT, ORGANICSUA23
EXT., ORGANICSHA2]
DISSOLVED ORG. CARBON
DIS. FE/CU/CO/NN
YOLATILE ORG. 824
VOLATILE ORS. #5424
EXT, ORGANICSEB2S
€11, ORGANICSH62S
DISSOLVED ORG. CARBON
D1S. FE/CU/CD/HN
VOLATILE ORG, #4824

- VOLATILE ORG.u#b24

€11, ORGANICS#a23
E1l, ORGANICS#623
DISSOLVED QORG. CARBON
DIS, FE/CU/CD/NN
VOLATILE ORG.#624
VOLATILE ORG.0&24
EXT. ORBARICS1423
EXT. ORBANICSN42S
DISSQLYED GRG. CARBON
b1S. FE/CU/CO/NH
VOLATILE DRG.4a24
VOLATILE DRG. #0624
EXT. ORGANICS»b2S
EtT. ORGANICSsb23
DISSOLVED ORG. CAHBAON
O1S. FE/CU/CD/NN
VOLATILE ORG.#s?4
VOLATILE ORG,3824
EXT. ORGANICSHA2S
EXT, ORLANICS#623
DISSOLYED OkG, CARBON
DlS, FE/CUsCO/NN

CONTAINER  PREJERVED ECJ SEAIAL DATE SAANPLED
40 ne, 4 DER.C 100
40 ML, 4 DEQ.LC 101
1000 mL. 4 DED.C 102
1000 L. 4 BEB.C 103
FILY 40 mL HCL 104
FILT 250 mi, HNOY 103
40 nL. 4 DES.C 104
40 KL, 4 DE5.C 107
1000 nL. 4 DEG.C 109
1000 NL, 4 DEG.LC 109
FILT &0 nL HEL 110
FILT 230 AL, HKOJ 1
40 AL, 4 DEG.C 112
40 nL. 4 DEG.C 13
1000 AL, 4 DEG.C 1
1000 HL. 4 DES.C 119
FILT 0 nL HEL 114
FILT 250 nlL. HND3 B YY
40 ML, 4 DEG.TC 118
40 N, 4 DES.C 1
1009 HL. 4 DEG.C - 120
1000 AL, 4 DEG.C 121
FILT 50 nL HCL 122 .
FILT. 250 nt, HNODY 123
40 nL. 4 DEG.C 124
40 nL, ¢ DEG.C 125
1009 HL, 4 DE6.C 126
1000 HL. 4 0E6.C 127
FILT 60 nL HCL 128
FILT 250 m. HND3 129
40 nL. -4 DEB.C 130
{0.nL, 4 DES.C 131
1000 KL, 4 DEG.C . 132
1000 ML, 4 DEG.C 133
FILT 80 nL HCL 134
FILT 250 nL. HNO3 115
40 KL, 4 DEG.C 135
40 L. 4 DEG.C 137
1000 ni, 4 DEG.C 138
1000 AL, 4 DEG.C 119
FILT b0 M KCL 140
FILT 230 AL, HNO3 1
40 HL. 4 DEG.C 142
40 HL. 4 DEG.C 143
1000 nL, 4 DES.C 144
1000 ML, 4 DEB.C - 443
FILT 50 M HCL 1
FILT 250 nL. HHO3 147
W KL, 4 DEG.C 148
40 ML, .4 DEB.C 149
1000 AL, 4 OES.C 150
1000 KL, 4 DEG.Cozr 181 -
FILT 80 B HCL N 7
FILT 250 nt. HKO) 133
40 NL. 4 DEG.C 154
40 hL, 4 DEG.C 153 .
1000 nL, 4 DEG.C 158
1000 HL. 4 DEG.C - 137
FILT 40 AL . HCL 139
FILT 250 ni, HNO 3 139

FIGURE 7-2
EXAMPLE SAMPLE MANIFEST
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CHAIN OF CUSTODY RECORD

PAGE __OF ___

PROJECT NO. |PROJECT NAME

SAMPLERS (SIGNATURE)

NO.
OF
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STA.NO.| DATE | TIME

COMP.
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TAINERS
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SAMPLE TYPE
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DATE/
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(SIGNATURE)

] DATE/TIME | REMARKS
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Shipping

The standard procedure followed for shipping environmental samples to the
analytical laboratory is:

1. All shipping of environmental samples collected by Jordan personnel
must be done through Federal Express or equivalent overnight delivery
service.

2. Prior to leaving for the field, the person responsible for sample

collection must notify the LSC of the number, type and approximate
collection and shipment dates for the samples. If the number, type
or date of shipment changes due to site constraints or program changes,
the task leader must notify the LSC of the changes. This notification
from the field also needs to occur when sample shipments will arrive

on Saturdays. The LSC will coordinate sample pick-up with the
laboratory.
3. If prompt shipping and laboratory receipt of the samples cannot be

guaranteed (i.e. Sunday arrival), the samplers will be responsible
for proper storage of the samples until adequate transportation
arrangements can be made.

4, Project Managers must notify the LSC when samples collected by clients
are going to be shipped to the laboratory.

The LSC keeps the laboratory informed of all field sampling activities. This
communication is critical to allow the laboratory enough time to prepare for
the samples’ arrival.

The samples are shipped to the laboratory together with the COC documents, and
the ARF.

Figure 7-4 is an example sample tracking form. This form provides the initial
information the LSC requires. The laboratory is notified from the field by
telephone of shipment. Sample collection and shipment documentation are sent
to the LSC. Sample receipt log, COC and ARF are returned to the LSC by the
laboratory.

Due to the nature of the IRP, additional sample/data tracking procedures are
employed. The procedure described below allows each TD to verify receipt of
analytical data for his Task’s samples and provides a dynamic means for assess-
ing the status of a sampling/analysis event. The tracking report also provides
a cross reference between field sample identification and laboratory sample
identification.

7-6
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SAMPLE SITE NAME/CODE:

SAMPLE TRACKING FORM

E.C. JORDAN JOB NO._

TASK

SAMPLING PERSONNEL :

NO.

REQUIRED ANALYSISIZ]

DATE DATE ECJ SAMPLE TY®E OF (1) E.PA TRAFFIC | AMALYTICAL
SAMPLED SHIPPED LOCATION SAMPLE REPORT hO LABORATORY vOoA | BNA PPECSJ METALS
- -1 . //‘
- e . e
—_ - - — R i i e s e e e )
/// el VA Ve v
Pz e
- Rl R ] A AT A AT
- - / Il
———— PO [P - . A Vo 7 .
COMMENTS:

{1) SW - SURFACE WATER
GW - GROUNDWATER
S - soLIP

L ~LEACHATE

M- MIXED MEDIA

O - OTHER

(2) TOP HALF OF BOX = PROPOSED ANALYSIS
BOTTOM HALF OF BOX = ANALYS!S ACTUALLY REQUESTED

FIGURE 7-¢
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7.3 DATA TRACKING & HANDLING

7.3.1 Data Tracking

1.

Prior to initiating a sampling episode, create a task-specific Sample
Tracking Form (Figure 7-4). Enter the E.C. Jordan sample locationm,
type sample (media), and then place an "X" in the top half of each
square of the column for which an analysis is proposed. Copy the
resulting tracking form, along with projected sampling dates and name
of analytical laboratory, and send it to the LSC. The LSC will then
contact the analytical laboratory and pass on the above information.

While the sampling episode is underway, complete the task-specific
Sample Tracking Form based on the chain-of-custody records. Enter
the date sampled, date shipped, analytical laboratory, airbill number,
and then place an "x" in the bottom half of each square in the column
for which an analysis 1is actually requested. When entering field
duplicates, identify it with a sample identifier plus a "D", i.e., MW-
101D. 1If a replicate sample is sent to a second laboratory, identify
it with a sample identifier plus a "R", i.e., MW-10lR. TIdentify the
second laboratory in the appropriate column. Send a copy of the
resulting tracking form, along with a copy of all COCs and ARFs, to
the LSC at the completion of the sampling episode.

The LSC will maintain an electronic sample tracking database. In
addition to the information contained in the sample Tracking Form,
the data base will keep track of when the data results are due, sample
status, and any problems or changes encountered by the analytical
laboratory. As analytical data are received from the laboratory, the
samples will be logged in as "Analyses Received" in the sample tracking
database. Results will then be forwarded to the Project Manager and
stored in a task-specific trans-file.

7.3.2 Data Handling

DoC

1.

Create a task-specific analytical data file. Be sure to modify the
parametexr list as appropriate for your particular investigation.

Enter the data:
. Include all data modifiers, i.e. "B", "J" or brackets.

. Do not enter any data not generated by Jordan without specific
authorization from the QAO.

. Enter all 'Tentatively Identified Compounds’ with a spectral
match greater than 90 percent.

. Do not separate data packages unless a copy of the data package
cover letter is attached to all parts of the package.
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3. Check the data entered for accuracy and completeness.
4. Update the data tracking form as described in Data Tracking #3 above.
79
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 CALTBRATTON PROCEDURES FOR LABORATORY EQUIPMENT

These procedures are described in the Standard Operating Procedures prepared by
the participating laboratory submitted separately.

8.2 CALIBRATION PROCEDURES AND FREQUENCY FOR FIELD INSTRUMENTS

Each piece of equipment will be calibrated prior to each day’s use. Data is
recorded on the form shown as Figure 8-1. The procedures described below apply
to the specific instrument noted. If other instruments are used, the
manufacturer’s calibration procedures are followed.

8.2.1 Y.8.1. S-C-T Meter (Model No. 33)

Temperature Probe.

1. Using a National Bureau of Standards-approved thermometer, immerse
both probes into a beaker of water and note any differences for the
field probe.

2. Recalibrate as necessary.

Specific Conductance Meter.

1. Calibrate meter and probe using the calibration control and the red-
line on the meter dial (Y.S.I. S-C-T Meter, Model No. 33).

2. Turn the function switch to read conductivity x 10 and then depress
the cell test button, noting the deflection. If the needle falls more
than 2 percent of the reading, clean the probe and retest.

3. Using at least two buffer solutions, which will most likely bracket
the expected values for conductivity, note accuracy of the water and

probe and clean probe if necessary.

8.2.2 Specific Ion Meter

pH Probe.

1. Place electrodes and buffer solutions in a water bath at the tempera-
ture of the water to be sampled. After temperature equilibrium,
measure temperature and adjust the temperature compensation knob for
this temperature.

2. If using refillable probes, remove electrode cap and check that filling

solution is above the filling mark.
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FIELD INSTRUMENTATION QUALITY ASSURANCE RECORD  'AGE OF
PROJECT JOB NO. DATE
EQUIPMENT TYPE/L.D. BATTERY CALIBRATION INFORMATION
CONDITION
pH 4 pH7 pH 10
pH4 pH7 pH 10
pH 4 pH7 pH 10
COND.STD._____ /. COND.STD. ./ —
COND.STD.—/— COND.STD. ——/
COND.STD.__.___/___ COND.STD.em—/_____
DISSOLVED OXYGEN
AVERAGE
WINKLE METER
VALUE VALUE ppm CORR
REDOX
ZOBELL
SOLUTION METER ~
VALUE VALUE CORR
PHOTOIONIZATION METER ZERO/ [ ]YES SPAN
ZERO GAS
AIR? [ ]NO VALUE ppm EQUIV.
METER VALUE ppm EQUIV.
OTHER
FLUIDS MATERIALS RECORD
DEIONIZED WATER SOURCE: [ ] ECJ STAGING [ ]PORTABLE SYSTEM [ JOTHER
TRIP BLANK WATER SOURCE: [ ]ECJLAB, LOT NO. [ ]OTHER,I.D.
DECONTAMINATION FLUID: [ ]METHYLHYDRATE,LOTNO.___ [ ]JOTHER LOT NO.
SAMPLER BLANK WATER SOURCE: [ ]ECJSTAGING [ ]PORTABLE SYSTEM [ ]OTHER

HNOS/D.I. RINCE SOLUTION: [ ]ECJ STAGING, I.D.

PRESERVATION CHEMICAL LOTI.D.'s: CHEMICALS' [ JHNO3LOTNO. [ ]H2S04 LOT NO.
USED: [ JTHCLLOTNO. _____ [ ]NAOHLOTNO.
MANUF/TYPE LOTNO. [ ]ZNAOC LOT NO [ ]
FILTRATION PAPER 1.D.: MANUF/TYPE LOT NO.
STANDARDS: MANUF. _ LOT NO.
SAMPLER SIGNATURE

FIGURE 8-1
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3. Immerse the probe in the pH 7 buffer solution and adjust the cali-
bration control to read the appropriate pH. Check the pH buffer
solution for correct pH value at the equilibrated temperature.

4. Remove the probe, rinse with distilled water and then immerse in either
the pH 4 or pH 10 buffer solution, depending on the expected pH of the
sample.

5. If the meter does not register the correct pH for that buffer solu-

tion, adjust the calibration knob on the back of the instrument to
obtain the pH of the buffer.

6. After rinsing, insert the pH probe into the flow cell and allow the
probe to come to equilibrium with the sample water.

7. The pH probe is stored in the ambient air overnight.
Eh Probe.
1. Check that the platinum probe is clean and the platinum band or tip

is unoxidized. 1If dirty, polish with emery paper.

2. Immerse the standard solution, Zobell solution, and probe in a water
bath at the temperature of the water to be sampled. After the
temperature has equilibrated, immerse the probe and the reference
probe, if required, into the Zobell solution. Record the mV reading
and the temperature and compare with the expected value (#10-20 mV).

3. Rinse the probe with distilled water or probes and insert into the
flow cell. Allow for temperature equilibration and record the sample
Eh.

4. At the end of the day, the probes should be stored in water.

8.2.3 Tripar Analyzer

Temperature Calibration.

DOC

Temperature Zero Adjustment - Connect the temperature sensor and select
temperature as the display parameter. Remove the rear access cover exposing
the sensor calibration potentiometers.

Prepare an ice water slurry and place the temperature sensor in the
solution. Allow the temperature sensor to stabilize for approximately one
minute while stirring the sensor in the solution vigorously. Using the
adjustment tool provided in the rear cover, adjust the temperature "zero"
potentiometer for a reading of 0.00°C on the system display.

Temperature Span Adjustment - Prepare a test solution to be used for
temperature calibration. A beaker of water at room temperature works well
as it will not be changing rapidly in temperature. Place the Tripar
temperature sensor in the test solution and allow to stabilize for ap-
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proximately one minute. Using a precision laboratory thermometer, measure
the temperature of the test solution. At the Tripar rear panel, adjust the
temperature "CAL" potentiometer until the Tripar display reads the value
of the calibration solution.

Best results will be obtained if the temperature "ZERO" and "SPAN" cali-
bration procedures are repeated.

Conductivity Calibration. From time to time, it will be required to calibrate

the Tripar conductivity circuit. A simple two-point calibration procedure is
utilized by first adjusting the conductivity zero and then the span.

Conductivity Zero Adjustment - With the conductivity sensor clean, dry,
and in air, adjust the conductivity "zero" potentiometer for a reading of
0000 on the Tripar display.

Conductivity Span Adjustment - Totally immerse the Tripar conductivity
sensor in calibration solution of known conductance. Note that the reading
displayed on the Tripar is a temperature corrected value to 25°C.
Therefore, the value of the standard solution must be calculated to 25°C.
Also, the value of the calibration solution should fall in the upper 50
percent of the ranges to be calibrated; i.e., adjustment of the 1000
micromho/cm range should be accomplished with a 500 to 1000 micromho/cm
standard. Once the sensor has stabilized in the solution for approximately
one minute, adjust the conductivity "CAL" potentiometer at the Tripar rear
panel for a reading on the display equal to the temperature corrected value
of the standard solution.

Best results will be obtained if the conductivity zero and span procedures
are repeated.

pH Calibration.

DOC
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pH Standardization - The pH sensor should be standardized before each use
after long storage. First, moisten the electrode body with tap water and
carefully remove the plastic storage cap covering the tip of the electrode.
Care should be taken not to bend the body of the electrode as this can
result in damage to the internal element.

For first time use after long storage, immerse the lower end of the
electrode in tap water for 30 minutes. This hydrates the pH bulb and
prepares the ceramic wick for contact with test solutions. If air bubbles
are present in the pH bulb, shake the electrode downward to fill the bulb
with solution.

Prepare a small sample of pH 7.00 buffer solution and measure the tempera-
ture of the buffer. Rinse the pH electrode with distilled water and immerse
the pH bulb in the reference buffer. Set the compensation dial in the
Tripar front panel to the temperature of the buffer, allow several minutes
for the sensor to reach equilibrium and stir the sensor slightly to dislodge
any possible air bubbles from the electrode tip. Using the "Standardize"
potentiometer, adjust for a reading of 7.00 on the Tripar display.
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pH Slope Adjustment - Very infrequently, the pH slope adjustment may require
re-calibration. This adjustment is available at the Tripar readout rear
panel. To accomplish this adjustment, prepare a test solution of pH 4.00
or 10.00. Measure the temperature of the solution and make the appropriate
setting at the pH "Compensation” dial. Rinse the pH electrode in distilled
water and immerse in the buffer solution. Allow several minutes for the
sensor to equilibrate and stir the electrode slightly. Using the pH "Slope"
potentiometer available at the rear panel, adjust the Tripar readout module
for a reading equal to the value of the buffer solution. For best results,
the pH "Standardize" and "Slope" adjustments should be repeated at least
once.

Note that some interference may be seen on the pH reading if the Tripar
conductivity sensor is present in the same test solution as the pH sensor.

8§.2.4 Photoionization Meters

HNU - With the probe attached to the instrument turn the function switch to the
battery check position. The needle on the meter should read within or above the
green battery area on the scale plate. If the needle is in the lower position
of the battery arc, the instrument should be recharged prior to any calibration.
If red LED comes "on", the battery should be recharged. Next, turn the function
switch to the on position. 1In this position the UV light source should be on.

To zero the instrument, turn the function switch to the standby position and
rotate the zero potentiometer until the meter reads zero. Clockwise rotation
of the zero potentiometer produces an upscale deflection while counterclock-
wise rotation yields a downscale deflection. If the span adjustment setting is
changed after zero is set, the zero should be rechecked and adjusted if neces-
sary. Wait 15-20 seconds to ensure that the zero reading is stable. If
necessary, readjust the zero.

The instrument is now ready for calibration by switching the function switch to
the proper measurement range.

Using non-toxic analyzed gas mixtures available from the manufacturer in
pressurized containers, connect the cylinder with the analyzed gas mixture to
the end of the probe with a piece of tubing. Open the valve of the pressurized
container until a slight flow is indicated and the instrument draws in the volume
of sample required for detection. Now adjust the span potentiometer so that the
instrument is reading the stated value of the calibration gas.

If the instrument span setting is changed, the instrument should be turned back
to the standby position and the electronic zero should be readjusted if neces-
sary. If the instrument does not calibrate, it may be necessary to clean the
probe or the lamp connection.

Photovac T.I.P. - Turn power switch on by first pulling knob out and then up.
Allow T.I.P. to warm up for 5 minutes prior to use. Turn span knob to max (9)
and zero knob to zero. Attach "zero air" cylinder to T.I.P. inlet using PVC

8-5
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tubing. Zero instrument using zero knob only. (T.I.P. is very sensitive so
stable reading of absolute zero is difficult and not necessary to achieve.)
Next, attach isobutylene cylinder to T.I.P. inlet. Use the span knob to adjust
T.1I.P. reading to the concentration number on the isobutylene cylinder (usually
60 ppm). Remove cylinder. T.I.P. is now calibrated and ready for use.
(Calibration should be checked often as T.I.P. has tendency to drift.) When
finished, turn power off by pulling switch out and down. Recharge instrument
overnight. (Battery charger must be pushed into place and then screwed into
bottom of T.I.P.)

8.2.5 Organic Vapor Analvzer

The following information is presented as general guidelines. Specific OVA
field protocols are generally site-specific and would be included with the site
QAPP addendum.

Equipment Set-up:

Set up the Photovac 10A10 in a temperature-stable environment at least eight to
ten hours before beginning analyses. Attach AC power cord to Photovac and plug
into 110V power outlet. Attach recorder AC power cord to Linear recorder and
plug into 110V power outlet. If fully charged, internal battery packs provide
6 to 8 hours operation as a portable instrument.

Connect coaxial cable to "output" jack on Photovac, and plug opposite end into
+/- input jacks on records. If positive meter reading on the Photovac gives
negative recorder response, reverse polarity of recorder by reversing plug in
+/- jacks. Attach gas supply to either "carrier in" port and measure flow rate
on "vent" and "out" ports with a bubble flow meter. Proper flow rate is 10-15
ml/min during analysis; ~5 mf€/min on standby or overnight. Reduce flow rate for
overnight flush by adjusting the air tank pressure regulator. Note: Use only
"Zerograde" or better air as carrier. ©Plastic tubing is preferred for the
connection.

Equipment Operation:

Use only air-tight syringes with sharp pointed needles to introduce samples into
the Photovac. Any bend in the needle will damage the septum and analyzer will
not be reliable. Pierce the septum of the sample container and rinse the syringe
three or four times by working the plunger back and forth before filling with
sample. Remove syringe and quickly adjust volume and make injection with no
hesitation. Never remove or loosen caps or valves on sample containers. Once
the septum on a sample container is pierced, complete all analyses on that sample
as soon as possible, as some loss of contaminants may occur.

Never interrupt the carrier gas (air) supply without first turning the detector

off! Change air tdnks when pressure reaches ~300 psig, or at the end of the day
if analyses are to be performed the following day (detector off while changing).

Set Photovac attenuation on 100 and range on x1. Start gas flow at 10 m&/min.
Place "charge" switch in off position and turn detector switch on 30 minutes
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prior to beginning of analysis. Turn recorder chart drive off, and with the
input voltage switch set at 100 mV, turn the recorder power on. Using the "zero"
and "attenuation" knobs on the recorder, set so that a zero reading on the
Photovac meter gives zero plot on the recorder, and so that 100 reading on
Photovac gives full scale reading on recorder. (Turn the "offset" knob on the
Photovac to make meter reading change.)

Turn the "offset" knob fully counterclockwise. Meter reading should be 20-50
percent of full scale. If higher, either the air supply is contaminated or the
column needs to be flushed. The instrument can still be used in this condi-
tion, but the detector can easily be overloaded. Wait until reading is 20-50
percent if possible before analysis. Set the attenuation on the Photovac to the
desired setting (e.g., 100 for "unknown" or dirty samples; 10 for low ppm
standards or clean samples).

Rotate the offset knob clockwise until meter (and recorder) reads ~10 percent
of full scale. Set the column selector switch to the desired column. Use column
#1 (10 inches long) for screening unknown samples by injecting a small (-~ five-
u€) amount in port #l to determine how much sample to inject in column #2 (four
feet long) for analytical purposes. Use the results of this initial small
injection on column #l1 to avoid overloading column #2. If column #2 is
overloaded, it may take hours or even days before it is useful again.

Reset the offset (if necessary) to give 10 percent full scale reading. Wait for
meter to stabilize. Set recorder chart speed to 1 cm/min and turn chart drive
on (flip switch up to cm/min setting). 1Inject sample or standard into proper
port in a smooth motion and note on the recorder chart the moment of injection.
Note on the chromatogram the sample or standard identification, volume injected,
column #, range and attenuation (e.g., 100 x 1), chart speed and date.

Let chromatogram run until all compounds have eluted and the baseline has
stabilized before making another injection (~15-20 minutes for column #1, ~30-
60 minutes for column #2). Run standard mix every five or six samples to monitor
changes in retention times or response. To interpret chromatograms, measure
retention times from point of injection (1 cm = 1 min, or appropriate scale).
Measure peak height from baseline to estimate quantity of a given compound,
relating sample peak retention time and height to that of known standards. Peak
height is directly proportional to concentration and to volume injected (e.g.,
if a 50 u€ injection of a 5 ppm standard gives a 5 cm peak with retention time
of 114 seconds, a sample with a 3 cm peak at 112 seconds may contain 3 ppm of
the same compounds if 50 p€ was injected).

Typical Standards, Retention Times, Response Factors for the Photovac 10A10.
The retention times and response factors below are estimates based on labora-
tory work under controlled conditions (20°C and a carrier flow of 10-15 mf/min).
Actual retention times and response factors must be acquired in the field under
identical conditiohs to those under which samples will be run.

8-7
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A table like that shown below must be generated prior to analysis of actual
samples. Documentation must also include attenuation settings, column identi-
fication, head pressure and ambient conditions.

Response

Mixed Standard Retention 50 uf

Concentration Time Injection
Compound (ppm) (seconds) (cm)
methylene chloride 5.0 50 ~10
1,1-dichloroethane 10.0 63 4.5
1,2-dichloroethane 20.0 100 4.5
benzene 1.0 110 6.5
toluene 2.0 285 5.8
1,1,2,2-tetrachloroethylene 2.0 340 7.1
chlorobenzene 2.0 435 7.3
Xylenes 10.0 615,665,800 1.0,4.3.1.3

8-8
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9.0 ANALYTICAL PROCEDURES

9.1 SELECTION OF PARAMETERS

Laboratory analyses may be scheduled for air, water, sediment, soil or waste sam-
ples. Based on historical information regarding potentially hazardous material
use and disposal, previous site assessments and legislative mandates, Jordan may
select some or all of the following parameter groups for analysis at a particular
site:

. volatile organics;

. extractable organics;

. pesticides/PCBs;

. elements/inorganics; and

. extraction procedure toxicity (EPTox).

Any additional laboratory analyses will be presented and their selection justi-
fied in the site-specific QAPP addendum. Individual contaminants comprising the
analytical fractions noted above are contained in USEPA’s Hazardous Substance
List and/or the analytical methods selected.

9.2 SELECTION OF PROGEDURES

The analytical procedures appropriate for the majority of this program were
selected based upon the IRP's legislative mandate - CERCLA. The level of
analytical quality and forensic documentation indicated by this mandate normal-
ly leads to a selection of the USEPA CLP Caucus Organies Protocol (COP) and
Caucus Inorganics Protocol (CIP). These state-of-the-art analytical protocols
were developed with the basic requirement of legally defensible data outputs as
a central criterion. Analytical protocols and data deliverables are specified
in USEPA’'s solicitation Statement of Work for the CLP.

In some instances, however, the above protocols are not appropriate. For
example, the implementation of a water supply study would require the analyti-
cal procedures to be selected based upon the requirements of the Safe Drinking
Water Act.

Each site-specific QAP addendum will list the methods selected for that task.
A typical summary appears as Table 9-1. Note that the selection of CLP methods
requires that the laboratory analyze matrix spike and matrix spike duplicate
(MS/MSD) samples as part of laboratory QC. The sampling program must provide
sufficient sample to accomplish this. For every 20 sample batches or for a group
of samples less than 20 collected within a 30 day period, one sample set must
be collected in triplicate. The location of triplicate sampling should be
selected to best enhance the achievement of project objectives.

9-1
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TABLE 9-1
EXAMPLE SUMMARY OF ANALYTICAL METHODS
FOR SITE-SPECIFIC QAP ADDENDUM
ANALYTICAL DATA

MATRIX/PARAMETER ANALYTICAL METHOD

Site 19B. Maintenance Area Around Hangers

Water: Purgeable Organics EPA Method 624
Semivolatile Organics EPA Method 625
Pesticides/PCBs EPA Method 608
PP Metals EPA Method 200.7

Site 20B. Abandoned Underground Storage Tanks and Fuel Pits

Water: Purgeable Organics EPA Method 624
Semivolatile Organics EPA Method 625
Pesticides/PCBs EPA Method 608
PP Metals EPA Method 200.7

Site 21B. Rubble Landfill

Soil: Purgeable Organics EPA Method 8240
Semivolatile Organics EPA Method 8250
Pesticides/PCBs EPA Method 8080
PP Metals EPA Method 6010

Site 22B. 01d Fire Demonstration Area

Soil: Lead EPA Method 6010

Site 23B. Drainage Ditch Leading to Sandy Creek

Sediment: Purgeable Organics EPA Method 8240
Semivolatile Organics EPA Method 8250
Pesticides/PCBs EPA Method 8080
PP Metals EPA Method 6010

Soil: Lead EPA Method 6010
Polynuclear Aromatic Hydrocarbons EPA Method 8100

Water: Purgeablé Organics EPA Method 624
Semivolatile Organics EPA Method 625
Pesticides/PCBs EPA Method 608
PP Metals EPA Method 200.7

9-2
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10.0 DATA REDUCTION, INTERPRETATION, VALIDATION AND REPORTING

Data reduction is the process of converting measurement system outputs to an
expression of the parameter which is consistent with the comparability objec-
tive. CGCalculations made during data reduction are described in the referenced
analytical methods,

Interpretation of measurements by Jordan is a systematic process of reviewing
a body of data to provide assurance that the data are adequate for their intended
use. The process includes the following activities:

. auditing measurement system calibration and calibration verification;
. auditing QC activities;

. screening data sets for outliers;

. reviewing data for technical credibility vs. the sample site setting;
. auditing field sample data records and COC;

. checking intermediate calculations; and

. certifying the process above.

Field data collection and interpretation will follow the process illustrated as
Figure 10-1. Prior to data collection, determinations are made regarding the
data to be gathered in the field and the methodology to be used. Once the data
are obtained, they will be reviewed and assessed as to their adequacy. If it
is determined that the initial data collection concept did not provide adequate
data, the entire process may need to be repeated to identify and correct data
inadequacies.

For the IRP projects, formal data validation in accordance with USEPA's func-
tional guidelines will not be performed by Jordan with the exception of inter-
pretation to account for laboratory method blank contamination. However, the
analytical events will be documented and forensic records kept to allow valida-
tion to occur at a later date, if required.
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11.0 INTERNAL QUALITY CONTROL

11.1 MEASUREMENT SYSTEMS

Quality control procedures have been established for Jordan's field activities.
Field QC activities include the use of calibration standards and blanks for pH,
specific conductance, temperature and photoionization measurements. Special
samples to be submitted to the laboratory include:

. trip blanks;

. duplicates;

. sampler blanks; and
. filtration blanks.

These samples provide a quantitative basis for evaluating the data reported.

Although the number of QC samples changes, the types of field QC samples remain
the same, regardless of the level of QC implemented. Table 11.1 lists the
percentage of field QC samples by level for each sample matrix per event. A
sampling event is considered to be from time for sampling personnel arrive at
the site until these be from the time the sampling personnel arrive at the site
until these personnel leave for more than 24 hours. An event may span more than
one day.

Table 11.1
Field Quality Control Samples Per Sampling Event

Type of level D level G Level E
sample Metal Organic Metal Organic Metal Organic
Trip blank

(for volatiles

only) NA' 1/cooler NA' 1/cooler NA' 1/cooler
Equipment

rinsate? 1/source/event for all levels and all analytes
Field duplicates® 10% 10% 10% 10% 5% 5%
Referee

duplicates?® collect at direction of IRP Engineer in Charge
NOTE:

1 NA - Not applicable

2 Samples are collected daily; however, only samples from every other day are analyzed. Other samples are held and

analyzed only if evidence of contamination exists.

3 The duplicate must be taken from the same sample which will become the laboratory matrix/spike duplicate for
organics or for the sample used as a duplicate in inorganic analysis.
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Trip Blanks

Trip Blanks are defined as samples that originate from analyte-free water taken
from the laboratory to the sampling site, placed in sample vials in the field,
and returned to the laboratory with the volatile organic samples. One trip blank
should be prepared in the file and accompany each cooler containing volatile
organic aromatics (VOAs), should be stored at the laboratory with the samples,
and analyzed with the sample set. Trip blanks are only analyzed for VOAs.

Equipment Sampler Rinsates

Equipment rinsates are the final analyte-free water rinse from equipment cleaning
and are collected daily during a sampling event. Initially, samples from every
other day should be analyzed. If analytes pertinent to the project are found
in the rinsate, the remaining samples must be analyzed. The results from the
blanks will be used to qualify the levels of analytes in the samples. This
qualification is made during data validation. The rinsates are analyzed for the
sample analytes as the samples which are collected that day.

Field Blanks

Field blanks, also known as source water samples, are the water used in
decontamination and steam cleaning. At a minimum, one sample from each event
and each source of water will be collected and analyzed. These should be
collected in the appropriate container for the desired water analysis.

Field Duplicates/Splits

Duplicates or splits for soil or sediment samples, except VOA samples are
collected, composited and then split. If the samples are collected from a split
spoon, the contents of the spoon should be quartered, each quarter mixed
separately and then a sample jar filled with equal portions from each quarter.
VOA samples are not mixed, but taken as grab samples. If the samples are
collected using "California Tubes", the laboratory should be instructed to
analyze both an original and a duplicate sample from each tube.

Duplicates for water samples are collected as follows: All VOA vials (for the
sample and duplicate) are filled first. The samples and duplicates for the
remaining parameters are composited as follows: The bottles for a parameter
(ex: semi) including those for the duplicates are filled by dividing the
contents of each bailer or sampling device between all the bottles for that
particular parameter until they are filled.

The matrix constitutes soil, water, or waste, from a given site. All the
duplicates will be sent to the primary laboratory responsible for analysis.
The same samples used for field duplicates will be taken in sufficient volume
to be split by the"laboratory and be used as the laboratory duplicate or matrix
spike. This means that for the duplicate sample, there will be the normal sample
analysis, and the laboratory matrix split/matrix spike duplicate analysis.
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Referee laboratory Duplicates

Duplicates/splits will be sent to the referee QA laboratory if regulators (state
of region) collect split samples or if a special problem occurs in sample
analysis or collection. These duplicates/split are collected and analyzed in
addition to the field duplicates mentioned in the previous paragraph. These are
collected only at the direction of the IRP Engineer in Charge. To differentiate
these samples from field duplicates, they will be identified as Replicates.

Completeness

Completeness of scheduled sample collection will be controlled in the field by
comparing a computer generated label inventory with samples actually collected
each day. Daily checking of field data sheets and comparison of transport and
chain-of-custody logs will provide further control of documentation and com-
pleteness.

Evaluating laboratory Assays of QC Control Samples and Field Replicates

Establishment of specific criteria for evaluation depends to a great extent on
the number of field and quality control samples for each media sampled, the
quality of chemical data generated and how the data will be used in interpret-
ing, evaluating and assessing the site. Chemical assay results of a particular
sample may be used for more than one purpose. Chemical assay results of quality
control samples may be considered differently depending on how the data will be
used.

At least the following items are evaluated by the professional responsible for
assessing site conditions:

. Quality of Laboratory Data:
- acceptable
- provisional
- unacceptable

. Method Limitations:
- dynamic range
- accuracy
- method detection limits (MDL)
- practical quantitation level (PQL)
- precision

. Sampling/Analysis Scope and Results:
- number of replicates at one location
- number of samples on site/media
- background/downgradient distribution
- consistency/trends of chemical assay data collected at site
- agreement with existing site information
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. Use of Data:
- chemical distribution and transport at the site
(generally order of magnitude comparisons)
- compliance with standards, regulations, response objectives
- presence or absence of chemical
- treatability
- disposal method for media containing chemicals
- risk assessment
- litigation

11.2 QUALITY REVIEW OF STUDIES AND REPORT PREPARATION

The purpose of quality reviews through the course of studies, designs and reports
is to ensure that the service, designs and documents produced by each department
meet currently accepted professional standards. The level of effort for each
assignment will vary depending on type of assignment, duration and size. Review
of small projects may entail periodic discussions between Technical Staff, the
TD and PM. Quality control on larger assignments may require that the review
personnel be involved. Quality control reviews should be scheduled on a routine
basis, but the option of holding a QC review at any time is always open. The
time required to plan, schedule, and conduct QC reviews should be considered part
of all other design, writing and checking phases of a project.

Each assignment is normally divided into phases for internal QC reviews. At
each phase, the review should include client goals, contractual commitments,
technical merit, timing, budget, assignment of appropriate personnel, depart-
ment coordination, project problem resolution, documentation, and consistency
with company policy. Key elements to the success of any QC review are identi-
fication of problem areas, communication to implement solutions, and follow-
up. Due to the complexity and interlocking nature of the IRP tasks, reviews
have been scheduled weekly to ensure rapid communication.

Quality control during the preparation of studies and reports relies on docu-
mentation of data utilized and peer review of conclusions drawn from the
assembled data base. The comparability objective established for the project
is of particular importance when data are derived from many sources (i.e., the
data base is comprised of secondary measurements). Documentation of secondary
data typically is accomplished via data verification/tracking checklists with
accompanying written criteria describing "acceptable" data to insure consis-
tency in data selection. This allows all data base components to be traced to
the primary generator and forces a review of data quality as the data base is
developed. All project personnel are responsible for utilization and monitor-
ing of this process; compliance is audited by the QAO. Upon completion of the
data base, data interpretation, evaluation, and report preparation commence.
Interpretation may require consultation with Jordan’s statistician and/or use
of computerized statistical routines. Documentation is also prepared for
statistical manipulation methodologies. Data evaluation incorporates peer review
to provide broad-based insight to data correlations and interactions.
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To enhance the professional quality of the company’s studies and reports,
discipline managers will also:

. require that reports refer to and are consistent in scope with the
project proposal and contract; and

. require that report language and contents be chosen to foster client’s
understanding of risks and uncertainties by distinguishing fact from
opinion and 1identifying risks and limitations in a clear and
informative manner.

Implementation of QC for reports involves the use of a review routing and sign-
off forms. The Technical Director provides final review and release for all
deliverables.
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12.0 AUDITS

Quality assurance audits are performed to assure and document that QC measures
are being utilized to provide data of acceptable quality and that subsequent
calculations, interpretation and other project outputs are checked and validat-
ed. Both scheduled and unscheduled audits are provided for in the QA program.

System and performance audits may be conducted by the QAO. The TRB may conduct
project audits of calculations, interpretations and reports which are based on
the measurement system outputs.

12.1 SYSTEMS AUDIT

A system audit may be conducted on all components of measurement systems to
determine proper selection and utilization. The systems audit includes evalua-
tion of both field and laboratory procedures.

Organization and Personnel. The project organization is reviewed for compli-
ance with the proposed organization and for clarity of assigned responsibility.
Personnel assigned to the project will be reviewed to determine that assigned
responsibility, skill and training of the personnel are properly matched. The
Task Manager maintains firsthand knowledge of his team’s capabilities and will
discuss the organization’s efficacy with the QAO. Assigned personnel may be
interviewed by the QAO during an audit.

Facilities and Equipment. The audit will address whether field equipment and
analytical instruments are selected and used to meet requirements specified by
the project objectives stated in the QAPP. Equipment and facilities provided
for personnel health and safety may also be evaluated. Calibration and docu-
mentation procedures for instruments used in the field also receives attention.

Analytical Methodology. A review of analytical methodology in regard to the data

requirements for the project will be performed. An on-site observation of
analyst technique, data reduction and record keeping may be performed if
determined necessary. Periodic review of precision and accuracy data is
essential,

Sampling and Sample Handling Procedure. An audit of scheduled samples vs samples
collected vs samples received for analysis may be performed. Field documentation
may be reviewed. If deemed necessary, a site visit will be made to assure that
designated control procedures are practiced during sampling activities.

Data Handling. ﬁUring a system audit, the QA0 will review data handling
procedures with the TD. Accuracy, consistency, documentation, and appropriate
selection of methodologies will be discussed.
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12.2 PERFORMANCE AUDIT

These audits are intended primarily for analytical data generation system and
are provided in the laboratory’s QAP.

12.3 PROJECT REVIEW

Project reviews are scheduled and conducted by the department responsible for
the project. The intent of project reviews is to assess scope compliance and
overall technical quality of the contracted services. Senior technical staff,
selected by the Department Manager, apply the accumulated experience of the
company to a service during the conduct of the work. A project review 1is
appropriate at, for instance, work plan finalization, selection of design
criteria, end of field program, determination of conclusion and recom-mendations,
or the traditional stages of design completion. Documentation of the project
review, especially identified action items and their follow-up, is essential to
maximizing the utility of these reviews. Figure 12-1 provides an example project
review record.

12.4 QA AUDIT REPORT

A written report of the QA project audit is prepared to include:

. an assessment of project team status in each of the major project
areas;
. clear statements of areas requiring improvement or problems to be

corrected. Recommendation and assistance will be provided regarding
proposed corrective actions or system improvements. If no action is
required, the report will state that the QA audit was satisfactorily
completed; and

. a timetable for any corrective action required.

Figure 12-2 provides an example QA Audit Report. Distribution of the report will
include the TRB, CO, TD, and PM.
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Project Name:
Project No.:
Site/Location:
Client:
Project Type:

Objective of the Review:

Reviewers: 1.

2.
3
Consensus Review Comments:

1.

Follow-up Actions:
1.

2.

4,
5.

Date Follow-up Coﬁpleted:

Distribute when completed to:
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FIGURE 12-1
PROJECT REVIEW RECORD

Date:
Project Professional:

Department:

Project Professional:

Department Manager:

VP-QA, Dept. Mgr., Project File, Reviewers
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QUALITY ASSURANCE AUDIT REPORT
Project:
Project No.: Quality Assurance Coordinator:
Project Aspects Audited:
Laboratory/Technical Director:
Audit Conducted By: for the period to

Date of Audit:

Personnel Interviewed:

Purpose and Objectives of the Project Aspects Audited

Brief Description of the Sampling and Analytical Requirements
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FIGURE 12-2 (Continued)
RESULTS OF THE QUALITY ASSURANCE AUDIT

Organization and Personnel

Facilities Utilized

Analvtical Methodologies
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FIGURE 12-2 (Continued)
RESULTS OF THE QUALITY ASSURANCE AUDIT

Sampling and Sample Handling

Quality Control Measures Utilized

Data Handling
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FIGURE 12-2 (Continued)
RESULTS OF THE QUALITY ASSURANCE AUDIT

Quality Assurance Deficiencies

Recommended Corrective Actions and Schedule

Distribution:
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Signed

Date

Title

Reviewed by

Date

Title
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13.0 PREVENTIVE MATINTENANGE

13,1 ANALYTICAL INSTRUMENTATION

Preventive maintenance of analytical instrumentation is addressed by the selected
laboratories’ standard operating procedures.

13.2 FIELD INSTRUMENTS

Preventive maintenance of field equipment is performed by analysts and staging
area staff and routinely precedes each sampling event; more extensive mainte-
nance is performed on the basis of hours in use. Sampling crews report on the
performance of the equipment after each sampling event. Critical spare parts
are kept in stock.
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14.0 DATA ASSESSMENT

14.1 GENERAL

The purpose of data quality assessment is to assure that data generated under
the program are accurate and consistent with project objectives. The quality
of data will be assessed based on the precision, accuracy, consistency and
completeness of the data that are generated.

Data quality assessment will be conducted in three phases:
Phase 1

Prior to data collection, sampling and analysis procedures are evaluated in
regard to their ability to generate the appropriate, technically acceptable
information required to achieve project objectives. This QAPP meets this
requirement by establishing project objectives defined in terms of parameters,
analytical methods, and required sampling protocols.

Phase 2

During data collection, results will be assessed to assure that the selected
procedures are efficient and effective and that the data generated provides
sufficient information to achieve project objectives. The appropriateness of
the precision and accuracy of selected measurement systems will also be evalu-
ated. In general, evaluation of data will be based on performance audits,
results of duplicate and spiked sample analyses, and review of completeness
objectives.

Documentation may include:

. number of replicate samples collected;
. number of replicate, spike and field blank samples analyzed;
. identification of statistical techniques, if used, to measure central

tendency, dispersion, or testing for outliers;
. use of historical data and its reference; and
. identification of analytical method.
Phase 3

Following completion of data collection activities, an assessment of the adequacy
of the data base generated in regard to completing project objectives will be
undertaken by the QAO and Task Manager. Recommendations for improved quality
control will be developed, if appropriate. In the event that data gaps are
identified, the auditor may recommend the collection of additional raw data to
fully support the project's findings and recommendations.
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Each phase of the assessment will be conducted in conjunction with appropriate
project staff.

14.2 PROCEDURES TO ASSESS PRECISION AND ACCURACY

Assessment of precision and accuracy of analytical data is accomplished via
review of duplicate analyses (precision) and surrogate spike recovery (accura-
cy) both in reagent water and sample matrices. Precision is generally expressed
as the coefficient of variation (CV). Accuracy is expressed as percent recovery.
Precision must be assessed for each matrix since distribution of contaminants
may be non-homogeneous, especially in non-water matrices. Precision in samples
must be reviewed with knowledge of the matrix and level of analyte present.
Corrective action or documentation of substandard precision is a laboratory
responsibility. Accuracy, too, must recognize the impact of matrix
interferences. Optional surrogate/spike recoveries are generally specified by
the analytical method for reagent water under defined conditions. Each method
which provides quality control requirements and acceptance criteria also
specifies the method of generating the data to be reviewed. It 1is the
laboratory'’s responsibility to attempt to identify the source of substandard
recoveries and either take corrective action or document the cause.

Calculations are presented below:

%R = observed value x 100
theoretical value

CV = (S8/X) x 100

where ¥R = percent recovery
CV = coefficient of variation
S = sample standard deviation
X = nmean value of data set

Completeness 1is generally assessed as a percentage of data intended to be
generated, and is most often utilized in Phase 3 of the data assessment pro-
cess.
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15.0 CORRECTIVE ACTION

Corrective or preventive action is required when potential or existing condi-
tions are identified that may have an adverse impact on data quantity or quality.
Corrective action could be immediate or long-term. In general any member of the
program staff who identifies a condition adversely affecting quality can initiate
corrective action by notifying in writing his or her supervisor and the QAO.
The written communication will identify the condition and explain how it may
affect data quality or quantity.

15.1 IMMEDIATE CORRECTIVE ACTION

Immediate corrective action is usually applied to spontaneous, non-recurring
problems, such as an instrument malfunction. The individual who detects or
suspects nonconformance to previously established criteria or protocol in
equipment, instruments, data, methods, etc., will immediately notify his/her
supervisor. The supervisor and the appropriate task leader will then investi-
gate the extent of the problem and take the necessary corrective steps. 1If a
large quantity of data is affected, the task leader must prepare a memorandum
to the Project Manager and the QAO. These individuals will collectively decide
how to proceed. If the problem is limited in scope, the task leader will decide
on the corrective action measure, document the solution and notify the Technical
Director and the QAO in memorandum form.

15.2 I1ONG-TERM CORRECTIVE ACTION

Long-term corrective action procedures are devised and implemented to prevent
the recurrence of a potentially serious problem. The QAO will be notified of
the problem and will conduct an investigation to determine the severity and
extent of the problem. He will then file a corrective action request with the
Technical Director and Technical Review Board (TRB). 1In case of dispute between
the TRB and the PM, the Corporate Officer (CO) will make a final determination
for the company.

Corrective actions may also be initiated as a result of other activities,

including:
. Performance Audits;
. System Audits;
. Laboratory/field comparison studies; and

. QA project audits conducted by the TRB or QAO.

The QAO will be responsible for documenting all notifications, recommendations,
and final decisions. The PM and the QAO will be jointly responsible for
notifying program staff and implementing the agreed upon course of action. The
QA0 will be responsible for verifying the efficacy of the implemented actions.
The development and implementation of preventive and corrective actions will be
timed, to the extent possible, so as to not adversely impact either project
schedules or subsequent data generation/processing activities. The QAO will also
be responsible for developing and implementing routine program controls to
minimize the need for corrective action.

15-1
DOC
1



Section No. ____ 16 __
Revision No. 1

Date _15 May 1989
Page 1 of _1

16.0 REPORTS TO MANAGEMENT

Summary audit reports may be prepared coincident to the completion of each Task
to inform task staff and management of QA status. A final audit report for each
project will also be prepared. The reports would include:

. periodic assessment of measurement data accuracy, precision and
completeness;

. results of performance audits and/or systems audits;

. significant QA problems and recommended solutions for future projects;
and

. status of solutions to any problems previously identified.

Additionally, any incidents requiring corrective action will be fully document-
ed. Procedurally, the QAO will prepare the reports to management. These reports
will be addressed to the Technical Director and the Technical Review Board. The
summary of findings shall be factual, concise and complete. Any required
supporting information will be appended to the report.
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1.0 INTRODUCTION

The E.C. Jordan Co. (Jordan) began a formal program of site risk assessment
and implementation of mitigative health and safety programs in March 1981. At
that time, existing departmental policies/practices were collected and
reviewed, additional needs identified and a corporate personnel health and
safety plan drafted.

Currently, Jordan’s Health and Safety Supervisor (HSS), with the aid of the
ten-member Personnel Health and Safety Committee (PHSC) regularly reviews
health and safety issues, updates practices as new information becomes
available, oversees administration of the Health Monitoring Program and
provides guidance for personnel training as appropriate. The PHSC is a
corporate entity, effectively precluding any departmental and contract
pressures on health and safety policy decisions.

Each project site is classified hazardous or non-hazardous by the HSS after a
review of available data. Prior to on-site activities at those sites classi-
fied as hazardous, a health and safety plan (Appendix A) must be completed by
the project engineer/scientist. This is accomplished by a review of available
information on the site to assess the potential risks and provide an initial
determination of personal protection requirements. The health and safety plan
is subsequently reviewed and must be approved by the HSS. The designated Site
Health and Safety Officer (HSO) monitors actual site conditions and may alter
these requirements as needed. 1In all cases, personnel safety is the paramount
factor in decision-making.



2.0 HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at hazardous
waste sites, the Jordan has developed and implemented a Health and Safety
Program. This program is administered by the Health and Safety Supervisor
with aid from a committee consisting of representatives of Jordan technical
department staffs with support from medical advisors. All personnel on-site
must be enrolled in the Health Monitoring Program and must receive training
appropriate for their assigned function.

In addition to Jordan employees, subcontractors and consultants working on
hazardous waste sites will be enrolled in an equivalent Health Monitoring -~
Program and receive health and safety indoctrination prior to commencing work
on the site. Indoctrination, training and periodic followup is conducted as
appropriate. Indoctrination and training includes:

o site history;

o inventory of site chemicals known or suspected (will be updated and
reviewed at each stage of the field investigation program);

o project organization;

o work plan review;

o] project documentation;

o review of site safety plan (site safety plans are updated as new

information becomes available)

o review of decontamination procedures;

o proper use and care of personal protective equipment;
o proper calibration and use of monitoring equipment;

o emergency response procedures;

o accident reporting procedures; and

o contingency plans.

The site-specific information required to address the areas noted above is
presented in summary safety plans prepared for each site. The plans are
intended to provide a framework within which information may be updated and
ongoing decisions made regarding actual health and safety concerns at the
site. The summary site safety plan format is presented as Appendix A.



3.0 MEDICAL SURVEILLANCE PROCEDURES

3.1 Health Honitbring Program

All on-site Jordan personnel and laboratory staff must be enrolled in the
Health Monitoring Program which is implemented through Executive Health
Examiners, New York, NY. Executive Health Examiners consists of a team of
physicians and support personnel who specialize in toxicology. This program
consists of an initial medical examination to establish the employee’s general
health profile and provides important baseline laboratory data for later
comparative study. The contents of the initial comprehensive physical
examination and laboratory testing routine is given in Table 3-1. Follow-up
examinations are completed for all personnel enrolled in the health monitoring
progam on an annual basis, or more frequently if project assignments warrant
testing following specific field activities. Followup examinations are
tailored to the exposures recorded by the individual.

1

3.2 Review of Exposure Symptoms

Symptoms of exposure to hazardous materials will be reviewed for each site in
order to indicate to personnel the recognized signs of possible exposure to
those materials. This information will be supplemented with a discussion of
the need for objectivity in the personal health assessment to account for
normal reaction to stressful situations. The HSO will be watchful for outward
evidences of changes in worker health. These outward symptons may include
skin irritations, skin discoloration, eye irritation, muscular soreness,
fatigue, nervousness or irritability, intolerance to heat or cold or loss of
appetite. Employees will routinely be asked to assess their general state of
health during the project.

Special medical monitoring may be identified for certain sites.



TABLE 3-1

BASELINE HEALTH MONITORING PROGRAM

PHYSICAI, EXAMINATION

o

gQ Hh O A

N

Medical history
Medical examination
Vision:

o near/distant

o color
Audiometry
Radiology: PA/LAT
Spirometry '
Electrocardiogram

LABORATORY ANALYSIS

C.

Complete Blood counts and chemistries

-- white blood count
differential cell counts
methemoglobin
uric acid
lactic dehydrogenase (LDH)
alkaline phosphatase
calcium
phosphorous
cholesterol
urea nitrogen (BUN)
glucose
albumin
gobulin
total protein
total bilirubin
serum glutamic oxalacetic transaminase (SGOT)
hemoglobin and/or hematocrit

Urine Analysis

-- color and character
specific gravity
pH
protein
acetone
glucose
microscopic examination



4.0 TRAINING

All personnel working on a Jordan site, who may potentially be exposed to
toxic substances or hazardous materials, will have participated in an initial
and annual refresher and/or supervisory training, as appropriate, as well as
site specific training prior to the commencement of their on-site assignment.
The initial Health and Safety Training Program consists of the forty (40) hour
training required and designated by the OSHA standard 29 CFR 1910.120. 1In
addition to the initial training, Jordan also employs eight (8) hour annual
refresher and supervisory training elements. This general personnel training
is augmented by site specific training regarding site hazards and specialized
problems and protocols. -

4.1 TInitial Training

All site assigned personnel who are potentially exposed to toxic substances or
hazardous materials will be required to participate in a training course on
hazardous waste site operations. This training is required under provisions
of the OSHA standard and must consist of forty hours covering the following
subjects:

o Familiarity with the regulations and implications of OSHA
regulations 29 CFR 1910.120.

o Familiarity with the organizational structure responsible for site
health and safety.

o] Explanation of the medial surveillance requirements including
recognition of health hazards.

o Instruction in the use and maintenance of personal protective
equipment.

o The identification and analysis of site chemical and physical
hazards.

o Instruction regarding monitoring equipment including personnel and

environmental sampling instruments.

o Site control and decontamination procedures.
o Contingency planning.
o Confined Space entry procedures.

4.2 Annual Refresher/Supervisory Training

On an annual basis, all personnel required to have participated in the initial
training will be provided an eight (8) hour refresher training course. Those
personnel with either site supervisory or health and safety responsibilities
will also have eight (8) additional hours of training beyond the initial forty



hours. The eight (8) hour supervisory training meets the requirements of the
annual refresher.

4.3 Site Specific Training

All personnel assigned to an E.C. Jordan site must participate in the site
specific training presentation. The site specific training will cover the
major elements of the site Health and Safety Plan (HASP) as well as the health
and safety procedures regarding an individual's specific job responsibilities
and tasks. The site HSO or H&S designee shall provide this training before an
individual is permitted to work in a down range position on any site.

-

4.4 Other Training

Additional training shall be provided as determined by the Health and Safety
Manager (HSM) or the Health and Safety Supervisor (HSS). , Such training may
include additional refreshers on personal protective equipment,

instrumentation, CPR, First Aid or any other pertinent health or safety
related subject.



5.0 PERSONAL PROTECTION LEVEL DETERMINATION

The level of personal protective equipment required shall be determined by the
type and levels of waste or spill material present at the site where project
personnel may be exposed. In situations where the types of waste or spill
material on-site are unknown, the hazards are not clearly established or the
situation changes during on-site activities, the HSO must make a reasonable
determination of the: level of protection that will assure the safety of inves-
tigators and response personnel until the potential hazards have been deter-
mined through monitoring, sampling, informational assessment, laboratory
analyses or other reliable methods. Once the hazards have been determined,
protective levels commensurate with the hazards will be used. Protection .
requirements will be evaluated on a continuous ba51s to reflect new
information as it is acqulred

Preparation of site-specific plans will be based on the site-specific informa-
tion made available through site files, RAMP and FIT reports, as well as any
other sources identified.

The levels of protection utilized by E.C. Jordan Co. are presented below:

Level A. Level A protection must be selected when the HSO makes a reasonable
determination that the highest available level of respiratory, skin and eye
protection is needed. It should be noted that while Level A provides maximum
available protection, it does not protect against all possible hazards.
Consideration of the heat stress that can arise from wearing Level A
protection should also enter into the subtask leaders decision. (Comfort is
not a decision factor, but heat stress will influence work rate, scheduling,
and other work practices.)

Level B. The HSO must select Level B protection when the highest level of
respiratory protection is needed, but hazardous material exposure to the few
unprotected areas of the body (e.g., the back of the neck) is unlikely.

Level C. The HSO may select Level C when the required level of respiratory
protection is known, or reasonably assumed to be, not greater than the level
of protection afforded by full face air purifying respirators; and hazardous
materials exposure to the few unprotected areas of the body (e.g., the back of
the neck) is unlikely. Level C requires carrying an emergency escape respir-
ator.

Level D. 1Level D is the basic .work uniform, selected when site hazards are
judged to be minimal. Investigators and response personnel, however, must not
be permitted to work in civilian clothes. Level D often requires carrying an
escape respirator. '

Fit testing of safety equipment is an important part of establishing adequate
respiratory protection (see also Appendix F). Fit testing is accomplished
prior to site explorations and each individual is assigned a fitted respirator
for the duration of the project. These are tagged for identification. The
equipment used for each level of protection is shown in Table 5.1.



TABLE 5-1
Protective Gear

Level D Level C Level B Level A
Action Level 0 0 to 5 5-500 500-1000
Respirator Escape Full Face SCBA SCBA
Type? & Escape
Clothing
o Boots ) X X X X
o Safety glasses ‘
or equivalent X X X
o Hard hat X X X
o Gloves, inner
and outer o X X X X
o Booties ) X X X
o Coveralls X X X
o Chemical protective
coveralls X X
o Totally encapsulated
suit X

Action levels are defined as air quality degradation from background levels, in ppm, by volatile
contaminants as measured by a photolonization meter calibrated in the clean (support) zone. The action
required is review of contaminants and reassessment of appropriate protective gear by the Site

Health and Safety Officer.

Use of an air purifying respirator is allowed only where identificatlion of constituents has occurred and
appropriate respirator cartridges have been obtained. (Refer to Appendix G, Figure 1)

It must be recognized that a photoionzation meter’s relative response varie with each compound. Action
levels should be reviewed (when constituents are known) to determine appropriate modifications.

It should be recognized that situations exist where different combinations of
respiratory and dermal protective gear are appropriate, e.g., where splash
protection is required but no respiratory hazard exists. The HSO may elect a
modification of the above specified combinations.

5.1 Potential Hazards On-Site

Table 5-2 includes a typical data summary concerning the toxicity of chemicals
that may be found in soil and water on-site. A similar table will be included
in the summary site safety plan if appropriate.

A review of physical hazards must also be performed.



CHEMICAL TOXICIT.

T. 15-2

D OTHER INFORMATION

ACC
TLV or STEL Physical Skin Dermal LD¢ (mg/kg)
Chemical (ppm)  (ppm) State Penetration Toxicity Potency ofal(rat) Remarks
Phenols S 10 Colorless to 414 Absorption from spilling phenolic solution on
carbolic acid skin brown-black; skin may be very rapid. Death has resulted due
monohydroxybenzene solid or thick 344(mice) to absorption of phenol through skin.
liquid
Symptoms: irritates eyes, nose, throat.
May cause anorexia.
Contact: Skin burn, tremor, convulsion
Target Organ: liver, kidneys, skin, pancreas
First Aid. Swallow: water, vomit.
. Skin: soap wash,
Incompatibilities: Strong oxidizers; calcium
hypochlorite
Toxicity!: 3; Persistence?: 1
Acetone 750 1000 liquid; +++ local ++ 9750 Symptoms: irritates eyes, nose, throat; narcotic
Dimethyl ketone mint-like odor in high concentrations
ketone propane 1297(mice) Target Organ: respiratory system, skin
First Aid: Swallow: water, vomit
Skin: soap wash
Incompatibilities: oxidizing materials, acids.
Fire hazard when exposed to heat or flame.
Toxicityl: 1; Persistence?: 0
Chloroform* [CHC1.) 10 50 colorless liquid 800 Causes irritation of the conjunctiva, dilation of
trichloromethane sweet odor the pupils and reduces reaction to light. Pro-
LCL (mice) longed inhalation will bring on paralysis accom-
= 98 ppm - panied by cardiac failure,

Symptoms: dizziness, mental dullness, nausea,
headache, fatigue, eye and skin irritant
Target organs: liver, kidneys, heart

First Aid: Swallow: Ipecac, vomit
Skin: soap wash

Incompatibilties: strong caustics; chemically
active metals: Al, HMg-powder, Na, K

Toxicity™: 2, Persistence?: 3



‘hemical

TLV
(ppm)

ACC
or STEL
(ppm)

TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

(continued)

Dermal
Toxicity

Physical - Skin
State Penetration

(mg/kg)

Remarks

ienzene®

benzol

Trichloroethylene
ethylene trichloride

[CeHgl

tridene

TCE

9.85.185T
0002.0.0

1

50

25

200

colorless ++ local
liquid with systematic
aromatic odor

colorless liquid,
sweet odor

LD
Potency o?gl(rat)

++
+++

4920
1900 (dog)

Poisoning occurs most commonly through
inhalation; also penetrates through skin.

Symptoms: irritates eyes, nose, respiratory
system, giddiness, head, nausea, staggered
gait; fatigue, depresssion, abdominal pain

Target organ: blood, CNS, skin, bone marrow
eyes, respiratory system

First Aid: Swallow: NO VOMIT
Skin: soap wash

Iﬁcompatibilities: strong oxidizers, chlorine,
bromine with iron. Dangerous when exposed
to heat or flame.

Toxicityl: 2; Persistence?: 1

Symptoms: headache, vertigo, vision
distortion, tremors, somnolence,
nausea, vomit, irritates eyes, cardiac
arrythmias, paresthesias
Target organ: respiratory system, heart, liver,
kidneys, CNS, skin.

First Aid: Swallow: Ipecac, vomit
Skin: soap wash immediately

Incomﬁatiblesf strong caustics; chemically
active metals: Ba, Li, Na, Mg, liquid O,,
Al, 02, KN03, Ti

Persistence?: 3



CHEMICAL TOXICI.

LR

E 5-2

. ND OTHER INFORMATION

(continued)
ACC
TLV or STEL Physical Skin Dermal LD50 (mg/kg)
Chemical (ppm) (ppm) State Penetration Toxicity Potency oral(rat) Remarks
Toluene [C6H5CH3] 100 150 liquid + local + 5000 Symptoms: fatigue, confusion, euphoria, dizzy,
toluol skin systematic + headache, dialated pupils, lack of appetite,
phenyl methane TCL Human nervousness, insomnia
methyl benzene = 900 ppm  Target organ: CNS, liver, kidneys, skin
First Aid: Swallow: NO VOMIT
Skin: soap wash
Incompatibilities: strong oxidizers
Toxicityl: 2; Persistence?: 1
Xylene [C6H4(CH3)2] 100 150 liquid, colorless; local ‘LD o= Symptoms: dizziness, excitement, drowsiness
xylol aromatic odors systematic 508 mg/kg incoordination, staggering gait, irritates eyes
1,2-dimethyl benzene nose and throat, corneal vacuolization, nausea,
vomit, abdominal pain
Target organ: CNS, eyes, GI tract,
blood, liver, kidneys, skin
First Aid: Swallow: NO VOMIT
Skin: soap wash .
Incompatibilities: strong oxidizers; dangerous
when exposed to heat or open flame.
Toxicityl: 2; Persistence?: 1
1,1,2,2~-Tetrachloroethylene 50 colorless liquid; LDL (dog) Liquid can cause injuries to eyes; toxic by
ethvlene tetrachloride sweet odor = 9000 inhalation.
Perchloroethylene {CC1,=CC1,) ) .
TCL Human Symptoms: 200 ppm or higher causes irritation
= 930 ppm of nose, throat, vomiting, nausea, drowsiness

9.85.185T
0003.0.0

Target organ: liver, kidneys, eyes, upper
respiratory system, CNS

First Aid: Swallow: Ipecac, vomit
Skin: soap wash,
Incompatibilities: strong oxidizers; chemically

active metals such as: Ba, Li, Be.
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CHEMICAL TOXICITY AND OTHER INFORMATION

(continued)
AcC
TLV or STEL Physical Skin Dermal LD 0 (mg/kg)
Chemical (ppm)  (ppm) State Penetration Toxicity Potency ofral(rat) Remarks
1,2-Dichloroethane* 10 15 clear liquid with ++ local ++ 770 High to moderate toxicity via dermal and oral
[CICH,CH. Cl1} sweet odor systematic  ++ routes. It has specific effects on the cornea.
ethylene chloride Dermatitis in man has been observed.
glycol dichloride
ethvlene dichloride Symptoms: -irritation of eyes, nose and throat,
followed by dizziness, nausea, vomitting,
increasing stuper, cyanosis, rapid pulse and los
of consciousness. .
Target organ: respiratory system, liver, kidneys,
skin, eyes.
First Aid: Swallow: Ipecac, vomit.
Chlorobenzene [C6H5C1] 75 -- colorless liquid 2910 Symptoms: irritates eyes, nose, causes drowsiness
monochlorobenzene (350 incoordination, skin irritation,
chlorobenzol mg/m3) Target organ: respiratory system, eyes, skin,
ears, liver
First Aid: NO VOMIT
Incompatibilities: strong oxidizers, reacts
violently with AgClOA
Toxicityl: 2; Persistence?: 2
tthyl benzene [CZH5C6H3) 100 125 colorless liquid ++ local ++ 3500 Symptoms: irritant to eyes and mucous membrane,
phenvl ethane with aromatic systematic  +++ TCL (Human) headache, narcotic
ethyl benzol odor = ?00 ppm Target organ: eyes, upper respliratory system
4 hrs.
~ First Aid: NO VOMIT
Incompatibilities: oxiding materials; dangerous
when exposed to heat or flame.
1,2-dichloroethylene 200 250 colorless liquid 770 Has produced liver and kidney injury in experi-

{C1CH=CHC1]
acetylene dichloride
dioform

9.85.185T
0004.0.0

slightly acrid

odor

mental animals.

Symptoms: irritable to eyes, respitory system,
causes depression.
Target organ: respiratory system, eyes, ears

h



CHEMICAL TOXICI:

§ E 5-2

.ND OTHER INFORMATION

(continued)
ACC
TLV or STEL Physical Skin Dermal LDSO (mg/kg)
Chemical (ppm) (ppm) State Penetration Toxicity Potency otal(rat) Remarks

First Aid: Swallow: Ipecac, vomit

Incompatibilities: strong oxidizers, dangerous
when exposed to heat or flame. Reacts violently
with KOH, Na, NaOH.

Methylene chloride [CH2C12] 100 500 colorless liquid ++ local ++ 2136 Dangerous to eyes. It induces narcosis; can cause
dichloromethane systematic  +++ TCLO(Human) dermatitis with prolonged exposure, highly
methylene dichloride volatile. It can decompose by contact with hot

~500 ppm surfaces and open flame and produce toxic fumes.
8 hrs,
Symptoms: fatigue, weak, sleepy; limbs numb or
tingling
Target organ: skin, CVS, eyes, CNS
First Aid: Swallow: Ipecac, vomit
Incompatibilities: reacts violently with Li, Na,
K, terbutoxite; strong oxidizers and caustics
Mesitylene [(CH ).C.H_) liquid, peculiar LD. .1500 Causes CNS disturbances.
. 37376 Lo
1,3,5-trimethyl benZzene odor
TCLO(Human) Incompatibilities: violent with HN03
= 10 ppm

Dioctyl phthalate 5 light, colored 31,000 Toxicity: low to none via oral and dermal routes
di-sec~octyl phthalate mg/m3 liquid produce GI symptoms.

1,1,2-Trichloroethane 10 colorless liquid, Toxiecity: high via subcutaneous and intravenous

CHCIZCH Cl
vinyl t#icRloride
beta trichloroethane

9.85.185T
0005.0.0

sweet odor

routes; has narcotic properties; low via inhala-
tion, oral or dermal

Symptoms: local irritant to eyes, nose and lungs
Target organs: CNS, eyes, nose, liver, kidneys

Swallow:
Skin:

First Ald: Ipecac, vomit

soap wash

Incompatibilities: strong oxidizers and caustics;
active metals: Al, Mg powder, Ns, K.



TABLE 5-2
CHEMICAL TOXICITY AND OTHER INFORMATION

spper
Fume
Dust & mist as copper

9.85.185T
0006.0.0

(continued)
ACC or
TLV STEL Physical
‘hemical mg/m*  mg/m? State Remarks
admium* .05 0.2 Silver/white/blue tinged Continuous exposure to cadmium may cause irreversible lung injury, abmormal lung
ust and fumes metal compounds have function and kidney disease. Increased incidence of prostatic cancer, kidney and
different appearances. and respiratory cancer in cadmium workers has been observed. Dust or powder is
. flammable, toxic gases may be released in a fire.

Symptoms:

Inhalation: irritation of nose and throat, 0.5 to 2.5 mg/m® exposure can cause
non-fatal lung inflamation. 4 to 10 hours exposure - severe chest
pain, persistent cough, and difficulty in breathing.

Eye: Irritation

Ingestion: A dose of 15-30 mg of metal or soluble salt may cause increased sali-
vation, chocking, vomiting, abdominal pain, etc.

First Aid: ‘ -

Ingestion: Conscious person - give large amounts of water immediately and seek
medical advice.

Incompatabilities: Strong oxidizers, elemental sulfur, selenium, zinc, hydro-
benzolc acid, ammonium nitrate.

hromium (II) and (III) 0.5 Steel gray metal or The toxicity of chromium varies with different chromium compounds. Chromic acids
Hexavalent (VI)* 0.05 . silver metal powder. and chromates appear to be more toxic than chromium metal dust, insoluble chromium

salts, and soluble chromic and chromous salts. Exposure to certain hexavalent

chromium compounds is associated with an increased lung cancer incidence in humans.

Symptoms:

Inhalation: Dust may cause irritation of nose, throat, respiratory passages, and
lungs. Repeated or prolonged exposure to chromic acid or dust may
cause ulceration and perforation of the nasal septum.

Skin: Dermatitis, repeated exposure may cause an allergic skin rash.
Incompatabilities: Alkalies, dil H2804 & HClL.

Reddish Symptoms:

Lustrous metal Inhalation: Copper and Copper oxide fumes may cause metal fume fever - chills,

-0
o™

fever, aching muscles, dry mouth and throat, headache, nausea,
vomiting, diarrhea and stomach pains. '

Skin: May cavse irritation - metal solutions can cause swelling and itching.

Ingestion: May cause stomach pain, nausea, vomiting and diarrhea from ingestion
of 10 mg of copper by an adult and 8.5 mg by a child,

Long Term: No long term effects from inhalation or ingestion reported. Copper

fragment in cornea may cause cataracts.

First Aid:

Ingestion: Seek medical attention. (Pennillamine or triethylenetetramine dihydro-
chloride may be beneficial in reducing body burden.)



JLE 5-2
CHEMICAL TOXICliY AND OTHER INFORMATION

(continued)
ACC or
TLV STEL Physical
Chemical mg/m3 mg/m3 State Remarks
Incompatabilities:
Acetylene gas, magnesium metal, oxidizing agents.
Cyanide Compounds
KCN : S White solids with faint Cyanide compounds of sodium and potassium can affect the body if inhaled or
NaCN (Skin) almond odor in contact with eyes and skin or ingested. Sufficient cyanide may be absorbed
’ through the skin to cause fatal poisioning.
Symptoms:
Low level of exposure causes weakness, headache, confusion, may cause
nausea and vomiting. Irritation to nose and skin. High exposure causes
rapid loss of consciousness, stop breathing and death.
First Aid: -
Obtain medical advice immediately and follow instruction in first aid
kit. A first aid kit should contain minimum of 48 ampules each of
0.3 ml amyl nitrate and complete instructions for use. Trained
medical personnel should have physician's kit which includes an
addition to amyl nitrate, sterile sodium nitrite solution 3% and
sterile sodium thiosulfate solution (25%).
Joncompatibilities:
In closed containers it may form toxic concentration of HCN gas.
Strong oxidizers such as chlorates, nitrates, acid or acid salts
Cyanide salt may react with CO2 in air to form HCN
Hydrogen Cyanide Colorless or pale blue Symptoms and First Aid are similar to cyanide. However, liquid or gas is
(gas or liquid) liquid or gas, bitter very toxic and additional precautions are required.
almond odor. (HCN odor should be treated as poor warning. Although odor threshold of
0.1 ppm is below the permissible exposure limit the sense of smell is easily
fatigued and wide individual variation in the minimum odor threshold is known.)
First Aid: B
Same as cyanide.
Incompatibilities:
Bases - caustic and ammonia may cause violent polymerization and explosion.
Liquid HCN will attack some forms of plastics, rubber and coatings.
Lead . 0.15 0.45 Bluish white or silvery Lead is a cumulative poison. Increasing amount builds up in the body and
Lead Chloride* gray solid. eventually a point is reached where symptoms and disability may occur. Lead
Lead Nitrate* dust carried home may cause symptoms in other family members.

Symptoms :

Long term exposure: decreased physical fitness, fatigue, sleep distrubances
headache, aching bones, constipation, decreased appetite, and abdominal
pain. Inhalation of large amounts of lead may lead to seizures, coma

and death,

9.85.185T
0007.0.0



TABLE 5-2

CHEMICAL TOXICITY AND OTHER INFORMATION

{(continued)
ACC or
TLV STEL Physical
Chemical mg/m? mg/m3 State Remarks
First Aid:
Get medical attention.
Ingestion: If victim is conscious, give water.
Incompatibilities: Reacts violently with potassium,
Nickel and 1 Silvery White workable Nickel is an insoluble metal, but most common salts are soluble.
metal
Soluble Nickel Compounds Symptoms: (From nickel dust and salts.)
0.1 0.3 White or colored Inhalation: Dust and mists can cause lung irritation’, shortness of breath,

Zinc

Zinc Chloride*

crystal or powder

Blue powder

coughing and wheezing.

Skin: Itching, burning and sores referred to as "nickel itch"”.
Eyes: Irritation and damage to cornea.
Ingestion: Giddiness and nausea

Long term exposure, in addition to symptoms listed above, impairment of sense
of smell, chest pain, destruction of nasal tissues and asthmatic lung disease.
Dust inhalation has been associated with an increased risk of lung and nasal
cancer.

Ingestion: large amounts of water. Seek medical attention.
Incompatibilities:

Nickel dust is flammable. Reacts violently with fluorine, strdng mineral acids;
ammonium nitrate, etc.

Zinc is considered an essential trace element, necessary for normal growth and

development. Most zinc compounds have a relatively low order of toxicity

however, occupational exposure to zinc chloride and zinc oxide has been associated

with adverse health effects. Spontaneous combustion may occur if zinc dust is

stored in a damp place. Zinc dust forms an explosive mixture with air,

Symptoms:

Inhalation: Inhalation of mists of fumes may cause respiratory or gastrointes-
tional irritation, shortness of breath, a feeling of constriction
in the chest and coughing with phlegm and bloody sputum. It may also
produce a cyanosis, resulting in a blue color of the skin and lip.
Exposure to freshly formed zinc oxide fumes can cause a flu-like ill-
ness called metal fume fever, with symptoms similar to those encount-
ered with viral influenza.

Skin: Skin contact with zinc chloride may produce dermatitis.

Ingestion: 12 grams of zinc metal over two days has caused sluggishness, light
headedness; a staggering gait and difficulty in writing.

Incompatibilities:

Acids, strong alkalies, amines, chlorides, chlorates, nitrates, oxides, fluroine,

s, CB,. .

9.85.185T
0008.0.0
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CHEMICAL TOXICl.i. AND OTHER INFORMATION
(continued) :

NOTES

TLV - Threshold Limit Value
ACC - Acceptable Ceiling Concentration
STEL - Short Term Exposure Limit

* Suspected carcinogens, teratogens or mutagens.
**  First Aid: Unless specified, first aid for all of the listed chemicals are as follows:
’ Eyes: immediately wash with copious quantity of cold water

Skin: Flush with water promptly

Breath: Artificial respiration

Swallow: Water, vomit
+ Slight Hazard
++ Moderate Hazard
+++ Extreme Hazard

1Toxicity Ratings:

Toxicity
Rating
No toxicity (none) 0 Material causes no harm in any
condition or produces
toxic effects on humans in
very unusual circumstances or
in very large dosage.
Slight toxicity (low) 1
Hoderate toxicity 2
Severe toxicity 3

2persistence or each hazardous substance is evaluated on its biodegradability as follows:

Assigned Value

Easily biodegradable compounds 0
Straight chain hydrocarbons 1
Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3

9.85.185T
0009.0.0



6.0 WORKER SAFETY PROCEDURES

6.1 General

Workers will be expected to adhere to the established safety practices for
their respective specialties (e.g., drilling, laboratory analysis, construc-
tion, etc.). The need to exercise caution in the performance of specific work
tasks is made more acute due to weather conditions, restricted mobility and
reduced peripheral vision caused by the protective gear itself, the need to
maintain the integrity of the protective gear and the increased difficulty in
communicating caused by respirators. Work at the site will be conducted
according to established protccol and guidelines for the safety and health of
all involved. Among the most important of these principles for working at a
hazardous waste site are: '

1. In any unknown situation, always assume the worst conditions and plan
responses accordingly.

2. Employ the buddy system. Establish and maintain communication. 1In
addition to radio communications, it is advisable to develop a set of
hand signals as conditions may greatly impair verbal communications.

3. Minimize contact with excavated or contaminated materials. Plan work
areas, decontamination areas and procedures to accomplish this. Do not
place equipment on drums or on the ground. Do not sit on drums or other
materials.

4, Employ disposable items when possible to minimize risks during decon-
tamination and possible cross-contamination during sample-handing. This
will require a common sense approach to potential risks and costs.

5. Smoking, eating, or drinking after entering the work zone and before
decontamination will not be allowed. Oral ingestion of contaminants is
probably the second most likely means of introduction of the toxic sub-
stances into the body (inhalation being first).

6. Avoid heat and other work stresses related to wearing the protective
gear. Work breaks should be planned to prevent stress related accidents
or fatigue. Appendix E provides a summary heat stress casualty
prevention plan.

7. Maintain monitoring systems. Conditions can change quickly if subsurface
areas of contamination are penetrated.

8. Conflicting situations which may arise concerning safety requirements and
working conditions must be addressed and resolved rapidly by the HSO to
relieve any motivations or pressures to circumvent established safety
policy.

9. Unauthorized breaches of specified safety protocol will not be allowed.
Personnel unwilling or unable to comply with the established procedures
will be replaced. Any changes in established procedure should be
documented on the form provided. The change should have a very specific,
valid basis and must be approved by the HSO.
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10.

11.

12.

13.

14.

15.

16.

6.2

Be observant of not only one's own immediate surroundings but also that
of others. Everyone will be working under constraints to awareness and
it is a team effort to notice and warn of impending dangerous situations.
Extra precautions are necessary when working near heavy equipment while
utilizing personnel protective gear. Vision, hearing and communication
are restricted by the protective gear.

Use of contact lenses will not be allowed on-site. These prevent proper
flushing should corrosive or lachrymous substances enter the eyes.

Sites potentially requiring Level C or B protection will require the
removal of facial hair (except moustaches) to allow a proper facepiece |
fic.

Rigorous contingency planning, and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols in
response to changing site conditions. '

Withdrawal from a hazardous situation to reassess procedures is the
preferred course of action.

Be aware that chemical contaminants may mimick or enhance symptoms of
other illnesses or intoxication. Avoid excess use of alcohol and working
with an illness during field investigation assignments.

The site leader, the HSO and sampling personnel shall maintain records in
a bound notebook recording daily activities, meetings, facts, incidents,
data, etc., relating to the project. These record books will remain on
the site during the full duration of the project so that replacement
personnel may add information in the same record book, maintaining
continuity. These notebooks and daily records will become part of the
permanent project file. Examples of forms, records and logs to be used
at each site are given in Appendix C and D.

Site Entry Procedures

In most cases, Jordan teams are not the first on-site investigators.
Considerable knowledge of site history and current status allows the
preparation of a HASP with reasonable assurance that personnel are adequately
protected. In the event that sufficient site information is not available to
perform a summary risk assessment and assign the appropriate level of personal
protective equipment, the following procedures should be followed. It must be
understood that verification of the level of contamination (even with back-
ground information) will always require some of the steps below.

1.

Recognize that Jordan'’s presence on-site implies a perceived
contamination potential by the client.
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2. Assume that the site is contaminated and conduct a site safety reconnais-

sance.
o) establish contamination reduction zone (decontamination area);
o at the highest level of protection practicable, survey site

beginning with a perimeter survey and gradually covering all areas
of proposed activity with (as appropriate):

- HNU photoionizer;

- organic wvapor analyzer;

- radiation survey meter; -
- personal air sampling pumps;

- chemically reactive indicating tubes;

- oxygen deficiency meter; and

- explosive mixture meter.

o establish "hot zone"; and
o review data, assess risk and select the appropriate level of protec-
tion. -
3. Prepare summary site HASP and document all data acquired.
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7.0 SITE SAFETY EQUIPMENT

In addition to personal protective gear designated for the assigned level,
various monitoring and safety equipment is maintained on-site. Minimum on-
site equipment will generally include:

o Photoionization meter;

o Combustiblé gas indicator (explosimeter);

o Oxygen meter or oxygen deficiency alarm;

o Chemically reactive indicating tubes (specific to the site hazards);
o Fire extinguishers; | |

o First aid kits; '

o Eye wash station;

o Radiation survéy meter or radiation alert;

o Transportation suitable for emergency response; and

o Organic vapor analyzer (optional).

Additional equipment may be specified and obtained as field conditioms
dictate.
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8.0 EMERGENCY PLANNING

8.1 Emergency Medical Services

Prior to site investigation or activity on hazardous sites, nearby health
facilities will be evaluated to determine their capabilities in relation to
the needs of on-site project staff. Criteria such as emergency department
physician coverage, decontamination capabilities and available medical
specialists are evaluated.

o On-site First Aid

- An industrial first-aid kit will be provided at the work site and
contents of the kit will be checked weekly and restocked as neces-
sary. Other equipment may include: oxygen, backboard and straps,
splints, and a cervical collar.

- At least one person qualified to perform first aid will be present
on-site at all times during work activity. This person will have
earned a certificate in first-aid training from the American Red
Cross or will have received equivalent training. Designated first
aides will receive regular review training from the American Red
Cross or an equivalent session.

- An emergency shower and eye-wash station will be provided at the
work site, as well as flushing water for decontamination of boots,
gloves, clothing, tools, etc.

o Transportation to Emergency Treatment:

- A vehicle will be available at all times for use in transporting
personnel to the hospital (in the event an ambulance is unnecessary
or unavailable).

- Personnel stretchers will be located at the work site for use in
transporting personnel to the vehicle. Alternate transportation
routes to area hospitals will be established prior to on-site activ-
ity.

8.2 Contingency Planning

Prior to commencement of on-site activities, field personnel will review
safety considerations with the HSO. The HSO is responsible for adherence to
the designated safety precautions and assumes the role of on-site coordinator
in an emergency response situation.

All on-site personnel will be familiarized with both the primary and secondary
route to the nearest hospital (which may be shown on a Figure or local map) as
well as the location of the nearest working telephone or radio communication
device. Each will receive a list of emergency phone numbers as shown in
Appendix I.

The local hospital and emergency response team will be advised in advance by
the HSO of the work to be performed. The hospital will also be briefed on the
availability of personmnel health data and technical support through Executive
Health Examiners.
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Emergency communication will be required to ensure positive pre-planned
notification of emergency authorities in the event of episodes requiring
initiation of contingency plans.

o) The communication will be coordinated with local agencies, fire depart-
ment, police, ambulance and hospital emergency room.

o Two-way radio communication may need to be established in the field, and
a site alarm capable of warning site personnel and summoning assistance
will be maintained (air horns).

o Emergency evacuation for residents of nearby homes is an unlikely event,
but a person will be designated on-site to be responsible for
implementing the contingency plan. The person will be made aware of the
total number of households within a radius of 2,000 feet. Appendix I
will provide the emergency contacts that will be required and an
additional table will provide a list of residences and identifiable
operations in the area in the event that evacuation is judged to be a
possibility for a particular site.

) Prior to any activity, personnel will investigate possible routes of

evacuation.

A copy of an accident report form is provided in Appendix C. It should be
filled out by the HSO and filed with the individual’s supervisor and a copy
retained in the project records if an accident occurs.

8.3 Potential Hazards

The most common hazards associated with hazardous waste site investigation
include: 1) accidents; 2) contact or ingestion of hazardous materials; 3) ex-
plosion; and 4) fire.

8.3.1 Accidents. Accidents must be handled on a case by case basis. Minor
cuts, bruises, muscle pulls, etc., will still allow the injured person to
undergo reasonably normal decontamination procedures prior to receiving direct
first aid. More serious injuries may not permit complete decontamination
procedures to be undertaken, particularly if the nature of the injury is such
that the victim should not be moved. The nature and degree of surface
contamination at a site is generally low enough that emergency vehicles could
reach the victim on-site without undue hazard. However, in the event that
access on-site is limited, accident victims may be transported to a point
accessible by an ambulance by Jordan personnel trained for this response.

8§.3.2 Contact and/or Ingestion of Hazardous Materials. Properly prescribed
and maintained protective clothing and adherence to established safety proced-
ures are designed to minimize this hazard. However, it is still a possibility
that contact or ingestion of materials may occur. One possibility for
exposure is the puncture of a buried drum of liquid during drilling opera-
tions which might cause the drum contents to contact personnel. Standard
first aid procedures should be followed. The drilling rig will have a tank of
water which may be useful in some circumstances, particularly to flush
contaminants off any exposed skin areas. Eye wash bottles will also be
maintained at the site in case of emergencies. In cases of ingestion or other
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than minor contact with known substances, the local Poison Control Center and
hospital should be contacted and the victim brought there immediately for
further treatment and observation.

8.3.3 _ Explosion. The drilling crew should be keenly aware of combustible
gas meter readings and withdraw at any indication of imminently hazardous
conditions (greater than 20% LEL). The detection of such conditions shall be
reported to local agencies for potential execution of the evacuation plan
should the situation be assessed as warranting such response.

8.3.4 Fire. The combustible gas meter also warns of imminent fire hazards
at borings. The greatest fire hazard at the site should be recognized as -
handling the fluids (e.g., methanol, acetone) used for certain decontamination
procedures. No smoking or open flames are allowed on site. Carbon dioxide
fire extinguishers will be kept at the drilling rig, and the decontamination
area/ field office. The Fire Department, previously informed of site activ-
ities, will be called as needed. '

8.4 Evacuation Response Levels

Evacuation responses will occur at three levels: (1) withdraw from immediate
work area (100+ feet upwind); (2) site evacuation; and (3) evacuation of sur-
rounding area. Anticipated conditions which might require these responses are
described below:

Withdrawal Up-Wind (100 or more feet).

o Sensing ambient air conditions as containing greater contaminant
concentrations than guidelines allow for the type of respiratory
protection being worn. The work party may return upon donning
greater respiratory protection and/or assessing the situation as
transient and past.

o Breach in protective clothing or minor accident. The party may
return when tear or other malfunction is repaired and first aid or
decontamination has been administered.

o Respirator malfunctions and must be replaced.

Site Evacuation.

o Sensing ambient air conditions as containing explosive and
persistent levels of combustible gas or excessive levels of toxic
gases

o Fire or major accident

o Imminent explosion or explosion

Surrounding Area Evacuation.

o Persistent, unsuppressable release of toxic or explosive vapors from
test pits or borings (possible pressure release from punctured
drum). Air quality should be monitored at several distances
downwind to assess danger to surrounding area before initiating this
response,
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8.5 Evacuation Procedures

8.5.1 Withdrawal Upwind. The work party will continually note general wind
directions while on-site. (A simple wind sock may be set up near the work site
for visual determinations.) Upon noting the conditions warranting movement
away from the work site, the crew will move upwind a distance of approxi-
mately 100 feet or further as indicated by the site monitoring instruments.
Donning SCBA and a safety harness and line, the HSO and a member of the crew
may return to the work site to determine if the condition noted was transient
or persistent. If persistent, then an alarm should be raised to notify on-
site personnel of the situation and the need to leave the site or don SCBA.

An attempt should be made to to decrease emissions only if greater respiratgry
protection is donned. The Health and Safety Supervisor (HSS) and client will
be notified of conditions. When access to the site is restricted and escape
may thus be hindered, the crew may be instructed to evacuate the site rather
than move upwind, especially if withdrawal upwind moves the crew away from
escape routes.

8.5.2 Site Evacuation. Upon determination of conditions warranting site
evacuation, the work party will proceed upwind of the work site and notify the
security force, HSO and the field office of site conditions. If the decontam-
ination area is upwind and greater than 500 feet from the work site, the crew
will pass quickly through decontamination to remove contaminated outer suits.
If the hazard is toxic gas, respirators will be retained. The crew will
proceed to the field office to assess the situation. There the respirators
may be removed (if instrumentation indicates an acceptable condition). As
more facts are determined from the field crew, these will be relayed to the
appropriate agencies. The advisability and type of further response action
will be coordinated and carried out by the HSO.

8.5.3 Evacuation of Surrounding Area. When the HSO determines that
conditions warrant evacuation of downwind residences and commercial
operations, the local agencies will be notified and assistance requested.
Designated on-site personnel will initiate evacuation of the immediate off-
site area without delay.
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9.0

DECONTAMINATION

9.1

Personnel Decontamination Procedure

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will
personnel be allowed to leave the site prior to decontamination. Generalized
procedures for removal of protective clothing are as follows:

1.

10.

Note:

Drop tools, monitors, samples, and trash at designated drop stations
(i.e. plastic containers or drop sheets).

Step into the designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

Scrub outer boots and outer gloves with decon solution or detergent and
water. Rinse with water.

Remove tape from outer boots and remove boots; discard in disposal
container.

Remove tape from outer gloves and remove gloves; discard in disposal
container.

If the worker has left the exclusion zone to change the air tank on
his/her SCBA, or the canister on his/her air purifying respirator, this
is the last step in the decontamination procedure. The tank or cartridge
should be exchanged, new outer gloves and boot covers donned, the joints
taped, and the worker returns to duty.

Remove outer garments and discard in disposal container.
Remove respirator and place or hang in the designated area.
Remove inner gloves and discard in disposal container.

If the site requires use of a decontamination trailer, all personnel must
shower before leaving the site at the end of the work day.

Disposable items (Tyvek coveralls, inner gloves, and latex
overboots) will be changed on a daily basis unless there is reason
for changing sooner. Dual respirator canisters will be changed
daily unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples and
equipment. ’

A schematic of a typical decontamination area is shown in Figure 9-1.
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9.2 Eguipment Decontamination

Equipment to be decontaminated during the project may include: (1) drill rig;
(2) tools; (3) monitoring equipment; (4) respirators; (5) sample containers;
(6) truck or trailer and (7) laboratory equipment.

All decontamination will be done by personnel in protective gear appropriate
for the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work
crews. Decontamination procedures within the trailer (if used) should take
place only after other personnel have cleared the "hot area", moved to the
clean area and the door between the two areas closed. .

Miscellaneous tools and samplers will be dropped into a plastic pail, tub or
other container. They will be brushed off and rinsed (outside, if possible)
and transferred into a second pail to be carried to further decontamination
stations. They will be washed with a detergent solution, rinsed with methanol
or acetone (1if required), rinsed with a detergent solution and finally rinsed
with clean water.

9.2.1 Drilling Rig and Tools. It is anticipated that the drill rigs will be
contaminated during test pit/borehole activities. They will be cleaned with
high pressure water or portable high pressure steam followed by soap and water
wash and rinse. Loose material will be removed by brush. The person perform-
ing this activity will usually be at the level of protection utilized during
the personnel and monitoring equipment decontamination.

9.2.2 Sample Containexs. Exterior surfaces of sample bottles will be decon-
taminated prior to packing for transportation to the analytical laboratory.
Sample containers will be wiped clean at the sample site, but it will be
difficult to keep the sample containers completely clean. The samples will be
taken to the decontamination area. Here they will be further cleaned as
necessary and transferred to a clean carrier and the sample identities noted
and checked off against the chain-of-custody record. The samples, now in a
clean carrier, will be stored in a secure area prior to shipment.

9.2.3 Monitoring Equipment. Monitoring equipment will be protected as much
as possible from contamination by draping, masking or otherwise covering as
much of the instruments as possible with plastic without hindering the opera-
tion of the unit. The HNU meter, for example, can be placed in a clear
plastic bag which allows reading of the scale and operation of the knobs. The
HNU sensor can be partially wrapped, keeping the sensor tip and discharge port
clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any dirt or
obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day’s operation. They will then be pre-
pared with new protective coverings.

9.2.4 Respirators. Respirators will be decontaminated daily. Taken from the
drop area, the masks will be disassembled, the cartridges set aside and the
rest placed in a cleansing solution. (Parts will be precoded, e.g., #l on all
parts of mask #1). After an appropriate time within the solution, the parts
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will be removed and rinsed off with tap water. The old cartridges will be
discarded into the contaminated trash container for disposal. In the morning
the masks will be re-assembled and new cartridges installed if appropriate.
Personnel will inspect their own masks to be sure of proper readjustment of
straps for proper fit (see also Appendix F).

9.2.5 Decontamination Trailer or Truck and Staging Area. The decontamination
trailer or truck, if.used, will be cleaned daily. This will include vacuuming
with a vacuum having a water filter to capture dust particles. The area will

be wet mopped with cleanser and clean water. Work bench areas will

be wiped down. Wash buckets and the cleaning area will be decontaminated and

made ready for the next day's use.

P

9.2.6 Laboratory Equipment. Sample handling areas and equipment will be
cleaned/wiped down daily. Disposable wipes will be used and discarded into a
plastic bag. These will subsequently be taken to and placed in the disposal
drum for final disposition. For final cleanup, all equipment will be disas-
sembled and decontaminated. Any equipment which cannot be satisfactorily
decontaminated will be disposed of (e.g., glassware, covers for surfaces) as
previously indicated.
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10.0 DOCUMENTATION AND RECORDKEEPING

Samples of field éctivity documentation forms are attached (see Appendix C).
Minimum documentation consists of:

o daily field records kept by the site technical leader or designee;
o site surveillance record kept by the Site Safety Officer;

o sampling - related records kept by sample collection team;

o chain-of-custody records for each sample collected; and -
o daily exposure record for each person oh;sife.
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11.0 UPDATING OF HEALTH AND SAFETY PLAN

The HSO is responsible for maintaining proper documentation regarding the
daily safety log. If any deficiency is encountered in the health and safety
plan, a report will be prepared and forwarded to the HSS at Jordan and copies
sent to the project manager and technical director. The HSO will immediately
initiate necessary changes to improve protection of field staff.

During the remedial investigation process or after initial field
investigation, any new chemical hazard encountered will be evaluted and safety
plans modified to reflect the effect of that chemical hazard. Similarly, any
physical hazards that are discovered will be addressed by the HSO and
reported.

-
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12.0 HFALTH AND SAFETY AUDIT PROCEDURES

Regular health and safety audits shall be conducted to assure compliance with
health and safety policy and procedures. Auditing may be performed on any
Jordan site by the HSS or the Corporate Health and Safety Manager (HSM), and
will include health and safety evaluations of all work activities. The audits
will be an unannounced evaluation of sites selected at the discretion of the
HSS or HSM with a goal of 10 percent of active sites being subject to audits
each quarter.

The results of each site health and safety audit will be summarized into an
audit report that is provided to the site HSO, the Project Manager and the
Operational Group Manager charged with responsibility. for the project. Where
the audit report identifies deficiencies, it will be the Project Manager's
responsibility to promptly implement corrective action. The corrective action
undertaken will be outlined in a written report submitted to the HSS and the
HSM. The HSM or the HSS shall retain the original audit report which has been
signed by the Project Manager and the HSO to acknowledge their receipt of the
audit’s findings. Any mitigating comments submitted to the HSM or the HSS
shall be appended to the original report.
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13.0 REFERENCE GUIDES FOR HAZARDOUS MATERIALS

Reference guides for material classification determinations are:

1) Chris Hazardous Chemical Data, Manual II, U.S. Department of
Transportation and U.S. Coast Guard, 1985.

2) Dangerous Properties of Industrial Materials, Sax, N.I., Sixth edition,
Van Nostrand Reinhold Co., 1984,

3) Documentation of TIV'’s and BEI's, 5th Edition, American Conference of
Governmental Hygienists, 1986.

4) Guidelines for the Selection of Chemical Protective Clothing, 3rd
Edition, American Conference of Governmental Industrial Hygienists, Inc.,
1987.

)

5) Guide to Portable Instrumentation for Assessing Airborne Pollutants
Arising from Hazardous Wastes, Draft International Document in,
International Organization of Legal Metrology.

6) Handbook of Chemistry & Physics, 64th Edition, CRC Press, 1984.

7) Hazardous Waste Operations and Emergency Response, Occupational Safety
and Health Administration, 29 CFR 1910.120, 1986.

8) The Merck Index, 9th Edition, Merck, Sharp & Dohme Ltd., 1980.

9) NIOSH/OSHA/OSCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, U.S. Department of Health and Human
Services, Public Health Services, Centers for Disease Control, National
Institute for Occupational Safety and Health, 1985.

10) Pocket Guide to Chemical Hazards, 1980 Edition, NIOSH/OSHA, DHEW (NIOSH)
Publication No. 78-120.

11) Registry of Toxic Effects of Chemical Substances, 8th edition NIOSH,
1978.

12) Threshold Limit Values and Biological Exposure Indicies for 1987-1988,
American Conference of Governmental Industrial Hygienists, 1987.
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SITE HEALTH AND SAFETY PLAN



TABLE OF CONTENTS

SECTION TITLE PAGE NO.
1.0 GENERAL. 1-1
1.1 SCOPE AND PURPOSE . . . 1-1
1.2 HEALTH AND SAFETY PERSONNEL . 1-1
1.2.1 Health and Safety Manager. . 1-1
1.2.2 Health and Safety Supervisor . 1-1
1.2.3 Health and Safety Officer. 1-1
1.3 TRAINING. e e e 1—2/
1.4 MEDICAL SURVEILLANCE 1-2°
2.0 SITE CHARACTERIZATION AND ANALYSIS' 2-1
2.1 SITE NAME LOCATION AND SIZE . 2-1
2.2 SCOPE OF WORK . 2-1
2.3 SITE HISTORY. 2-1
2.4 HAZARDOUS SUBSTANCES/CONDITIONS 2-4
2.5 INITIAL SITE ENTRY. . . 2-7
2.5.1 1Initial Levels of Protectlon . 2-7
2.5.2 1Initial Monitoring . 2-8
2.6 SITE RISKS. 2-8
2.6.1 Health Hazards 2-8
2.6.2 Safety Hazards . 2-8
2.6.3 Conclusion/Risk Assessment 2-8
3.0 SITE CONTROL. 3-1
3.1 ZONATION. . . 3-1
3.1.1 Exclusion Zone . 3-1
3.1.2 Contamination Reductlon Zone . 3-1
3.1.3 Support Zone . 3-3
3.2 MEDICAL ASSISTANCE. 3-3
4.0 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL
PROTECTIVE EQUIPMENT. 4-1
4.1 ENGINEERING CONTROLS. 4-1
4.2 WORK PRACTICES. . 4-1
4.3 PERSONAL PROTECTIVE EQUIPMENT . 4-2
4.3.1 Levels of Protection . . 4-2
4.3.2 Other Protective Equipment . 4-5
4.3.3 Operational Levels of Protection . 4-5
5.0 MONITORING. 5-1
5.1 AIR SAMPLING. e e e e e e e e e e 5-1
5.2 PERSONAL MONITORING: EQUIPMENT, MAINTENANCE,
AND CALIBRATION . e e e 5-2
5.3 OTHER . 5-3



TABLE OF CONTENTS (CONT.)

SECTION TITLE : PAGE NO.
6.0 DECONTAMINATION/DISPOSAL. . . . . . . . « « « « « « « « . 6-1
6.1 PERSONNEL DECONTAMINATION . e e e e e e 6-1
6.2 SMALL EQUIPMENT DECONTAMINATION . . . . . . . . 6-2
6.3 HEAVY EQUIPMENT DECONTAMINATION . 6-2
6.4 DISPOSAL OF DECONTAMINATED MATERIALS. 6-3
7.0 EMERGENCY/CONTINGENCY PLAN. . . . . . . . « « « « « « . . 7-1 -~
7.1 PERSONNEL ROLES, LINES OF AUTHORITY AND
COMMUNTICATION . .o 7-1
7.2 EVACUATION. e e e e e e e e e e e e 7-1
7.2.1 Withdrawal Upwind. . . . . . . . . . . . 7-1
7.2.2 Site Evacuation. e e e e 7-1
7.2.3 Evacuation of Surrounding Area . 7-2
7.3 EMERGENCY MEDICAL TREATMENT/FIRST AID . 7-2
8.0 OTHER . . . . . . . o o v v v v e e e e e e e e e 8-1
8.1 ILLUMINATION. 8-1
8.2 SANITATION. e e e e e e e e e e e e §-1
8.3 EXCAVATION. . . . . . . v v v o v « « « o v . 8-1
8.4 CONFINED SPACE ENTRY. 8-1
9.0 ADMINISTRATIVE. . . . . . . . . . . o v v v v v v v v o 9-1
9.1 PERSONNEL AUTHORIZED DOWN RANGE . 9-1
9.2 HASP APPROVALS. e e e e e e e e e e 9-2
9.3 FIELD TEAM REVIEW . . . . . . . . . « . . . . . 9-2
9.4 MEDICAL DATA SHEET. 9-3



LIST OF FIGURES

FIGURE TITLE : PAGE NO.
2-1 SITE LOCATION. . . . . . . . v i v v e e it e e e e e e e 222
2-2 CURRENT SITE SKETCH (OLF BARIN). . . . . . . . . . . . . . . 2-3
3-1 TYPICAL SI.TE ZONATION. . . . . . + v v v v v e e e e e v o . 3-2
7-1 ON-SITE PERSONNEL TRAINING . . . . . . . . . . . . . . . . . 171-3

-~

LIST OF TABLES

TABLE TITLE PAGE NO.

2-1 CONTAMINANTS OF CONCERN. . . . . . . . . . . . . . . . . . . 2-5



1.0 GENERAL

1.1 SCOPE AND PURPOSE

This Health and Safety Plan (HASP) was prepared in conformance with the C-E
Environmental/E.C. Jordan Health and Safety Program and is intended to meet
the requirements found in 29CFR 1910.120. As such, the HASP addresses all of
the activities associated with the site investigation at the Outlying Landing
Field (OLF) Barin in Foley, Alabama. Compliance with this HASP is required of
all E.C. Jordan (Jordan) personnel, contractor personnel ox third parties
entering the site.

1.2 HEALTH AND SAFETY PERSONNEL

The following subsections briefly describe the health and safety designations
and general responsibilities which will be employed for the OLF Barin project.

1.2.1 Health and Safety Manager

The Health and Safety Manager (HSM) for C-E Environmental, J.A. Reynolds, can
be reached at (201) 992-2323 x264, in Roseland, New Jersey. The HSM has final
authority to resolve health and safety issues that are not resolved at the
site or through the Health and Safety Supervisor (HSS), and has overall
responsibility for ensuring that the policies and procedures of this HASP are
implemented by the Health and Safety Officer (HSO). In the various regioms,
the HSM may delegate additional functions to the Regional HSS.

1.2.2 Health and Safety Supervisor

The HSS for Jordan in the southeast region, Jack Davis may be reached at (904)
656-1293, in Tallahassee, Florida. The HSS is the health and safety
professional serving as the C-E Environmental HSM's designee for this project.
As such, the HSS will be responsible for (1) approval of the individual
chosen to serve as the site HSO for this field operation; (2) review and
approval of site specific HASPs developed by the HSO, as well as any
significant changes made over time to the site HASP; (3) oversight of the
daily efforts of the HSO; (4) resolution of site disputes involving health and
safety issues; (5) implementation of the HASP by the HSO. The HSS will notify
the HSM of any Stop Work Orders issued by an HSO.

1.2.3 Health and Safety Officer

Janet Burris has been approved as the HSO for the OLF Barin site by the Jordan
HSS. The HSO is responsible for developing and implementing this site-
specific HASP in accordance with the C-E Envirommental/E.C. Jordan Health and
Safety Program. The HSO will conduct safety inspections and investigate all
accidents, illnessés, and incidents occurring on-site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all U.S. Environmental Protection Agency
(USEPA), Occupational Safety and Health Administration (OSHA), or other
governmental agency personnel visiting the site in response to health and
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safety issues. The HSO, in consultation with the HSS, is responsible for
updating and modifying this HASP as site or environmental conditions change.

The HSO is vested with the authority to stop site operations (STOP WORK
AUTHORITY) if he/she determines that an imminent health or safety hazard or
other potentially dangerous situation exists. The HSO is to immediately
notify the HSS of any Stop Work Orders issued. The HSO may also recommend to
the HSS or HSM that the downrange authorization of individual site personnel
be revoked for health and/or safety reasons.

The HSO, through the HSS, ensures that all personnel entering the OLF Barin
site are qualified for downrange deployment, in accordance with the C-E
Environmental /E.C. Jordan Health and Safety Program requirements.

-

1.3 TRAINING

Training, as defined under the C-E Environmental/E.C. Jordan Health and Safety
Program Section 4.0, and meeting the requirements of 29 CFR 1910.120, is
required for all personnel entering potentially contaminated areas of this
site. Personnel without the required training will not be permitted in a
downrange position. ;

1.4 MEDICAL SURVEILLANCE

All personnel entering potentially contaminated areas of this site must be
medically qualified for site assignment as determined by a medical
surveillance program, such as that outlined in the C-E Environmental/E.C.
Jordan Health and Safety Program, Section 3.0. Personnel without medical
clearance will not be permitted in a downrange position.
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION AND SIZE

Barin Field is located in southwest Alabama (Baldwin County), approximately 40
miles southeast of Mobile, 35 miles west of Pensacola, Florida and 10 miles
north of the Gulf of Mexico (Figure 2-1). The City of Foley (population
4,490) is approximately 2 miles to the west and the City of Elberta
(population 558) is about 2 miles to the east. Present day, Barin Field
consists of approximately 490 acres, compared to the nearly 1,000 acres it
once covered during World War II and the Korean conflict. The majority of
land at the field is covered by grass and three active airstrips. Currently,
only a small portion of the airfield is used by based personnel for operations
and equipment storage. -

2.2 SCOPE OF WORK

The field investigations at OLF Barin Field will consist of geophysical
investigations, monitoring well installation, well development and purging,
soil and groundwater sampling and general field data collection.

2.3__SITE HISTORY

The U.S. Navy acquired OLF Barin from the City of Foley, Alabama. At the time
of acquisition near the beginning of WWII, the site consisted of three
airstrips covering 310 acres. The Navy acquired another 655 acres east of the
original airport to build another three airstrips and an administration and
housing area. The facility was commissioned as Naval Auxiliary Air Station
(NAAS) Barin on December 5, 1942.

NAAS Barin was used for basic and advanced air training as well as an
indoctrination center for enlisted persomnel. By the end of WWII NAAS Barin
consisted of four large hangars, a fuel system with 60 field pits,
approximately 65 structures used to support station personnel and six
airstrips. On January 5, 1947 NAAS Barin was deactivated. Reactivation of
Barin was started in early 1952 and the airfield remained open throughout the
Korean conflict until 1959.

After the airfield was closed in 1959, the original airfield on the west side
of the facility was transferred back to the City of Foley. The administration
and housing area north of the hangars was sold to private parties. The four
large hangars and all other buildings left on the remaining Navy property were
dismantled. Flight operations did not return to Barin until 1985 when pilots
from Naval Air Station (NAS) Whiting Field, Milton, Florida, began using the
old runways for touch and go landings.

NAS Whiting Field Began construction of a crash crew building in 1985. The

station was officially reopened on May 27, 1988 and renamed Outlying Landing
Field (OLF) Barin. The existing layout of OLF Barin is shown in Figure 2-2.
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As stated above, during World War II, and again during the Korean conflict,
NAAS Barin was utilized to train pilots and for aircraft maintenance.

Numerous types of solvents, oils, and fuels were used by maintenance personnel
in these operations. 1In 1988, a drinking water supply well located at OLF
Barin was discovered to be contaminated with trans-1,2-dichloroethylene,
tetrachloroethylene, and trichloroethane. At this time the source of
contamination is not known.

In accordance with the Department of the Navy’s (DON) Installation Restoration
(IR) Program, OLF Barin is being investigated to determine the extent of soil
and groundwater contamination. The IR Program is implemented in several
phases, each of which utilizes information obtained during the previous phase.
The first phase is Site Discovery and Notification and consists of recognizing
the potential for the existence of a problem. Subsequent to Site Discovery, a
Preliminary Assessment (PA) is conducted. The PA consists of a records search
and personnel interviews to collect and evaluate evidence supporting the
existence of any potential contamination problems. A Preliminary Assessment
for OLF Barin was conducted by the Naval Energy and Environmental Support
Activity (NEESA) in December 1988. Five potential contaminant sources were
identified in the PA, and a Site Inspection (SI) was recommended. The five
sites are: -

Site 19B - maintenance area around the hangers,

Site 20B - abandoned underground storage tanks and fuel pits,
Site 21B - rubble landfill,

Site 22B - old fire fighting demonstration area, and

Site 23B - drainage ditch leading to Sandy Creek

2.4 HAZARDOUS SUBSTANCES/CONDITIONS

Hazardous substances which are known to have been stored or used at OLF Barin
include numerous solvents, waste oil, lubricating oil, penetrating oil,
diesel, kerosene, aviation gasoline, automobile gasoline, heating oil and
mineral spirits. Chemical constituents of these listed hazardous substances
include: 1lead; benzene, ethylbenzene, toluene, total xylene (BETX),; ethylene
dibromide (EDB); polynuclear aromatic hydrocarbons (PAHs); tetrachloroethylene
(PCE); trichloroethylene (TCE); carbon tetrachloride; trichloroethane (TCA)
and trans-1,2-dichloroethylene (trans-1,2-DCE). Table 2-1 contains general
physical characteristics of the above listed chemicals as well as the odor
threshold, threshold limit value and other remarks. The following information
is a brief summary of the physical characteristics and health risks associated
with each of the substances (where information could be found).

Benzene is a watery, colorless liquid with a pleasant aromatic odor. It is a
moderate irritant in small amounts both as a gas and as a liquid. If inhaled
in large amounts it attacks the central nervous system, possibly resulting in
coma and/or respirdtory arrest. Chronic poisoning causes leukemia.

Ethylbenzene is a colorless aromatic liquid. It is a moderate skin irritant
in gaseous form. Inhalation of high concentrations of the gas may cause
temporary irritation of the nose, dizziness, and depression. The liquid form
can blister the skin if not washed off immediately.
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TABLE 2-1
CONTAMINANTS OF CONCERN

APPROXTIMATE
ODOR
THRESHOLD TLV PHYSICAL DERMAL
CHEMTCAL (ppm) (ppm) CHARACTERISTICS TOXICITY REMARKS
Benzene 4.7 1 Colorless liquid, Moderate Inhalation of large amounts
pleasant aromatic skin attacks central nervous system;
odor - irritant chronic poisoning causes leukemia.
Ethylbenzene 140 100 Colorless liquid, Moderate Liquid blisters skin; inhalation
aromatic odor skin results in dizziness, depression.
irritant
Toluene 0.17 100 Colorless liquid, Mild skin Ingestion or aspiration can cause
' pleasant aromatic irritant pulmonary edema, depressed
odor respiration,
Xylene 0.05 200 Colorless liquid, Moderate Inhalation causes headache and
aromatic odor skin dizziness; vapors irritate eyes;
irritant can be fatal if ingested.
Lead -- -- Soft, ductile, gray -- 'Lead poisoning may cause fatigue,

Ethylene Dibromide

metal, soluble in
water containing a
weak acid

20 Clear liquid, mild
sweet odor

.anemia, abdominal pains, and
~neurological damage.



TABLE 2-. (CONTINUED)
CONTAMINANTS OF CONCERN

APPROXTMATE
ODOR
THRESHOLD TLV PHYSICAL DERMAL

CHEMICAL (ppm) (ppm) CHARACTERISTICS TOXICITY REMARKS

Tetrachloroethylene -- 100 Colorless liquid; Moderate Inhalation, ingestion or contact
either-like odor skin and eye may irritate eyes, nose or throat

irritant flush face or neck; vertigo,
dizziness, incoordination and
headache, -

Trichloroethylene -- 100 Colorless liquid; .-Toxic by Inhalation, ingestion or contact
sweet odor like inhalation; may cause headache, vertigo,
chloroform moderate visual disturbance, tremors,

skin and sommolence, nausea and vomiting;
eye irritant cardiac arrhythmias; paresthesias,

Carbon tetrachloride -- * 5 Colorless liquid Moderate Inhalation, absorption, ingestion
with an either-like skin and or contact may cause CNS
odor (sweetish) eye irritant; depression, liver and/or kidney

moderately damage, and skin irritation;
toxic suspected carcinogen.

Trichloroethane -- 10 Colorless liquid; Toxic; eye Inhalation, skin absorption,
sweet odor like and skin ingestion or contact may cause
chloroform irritant; CNS depression, liver and kidney

absorbed damage; eye and nose irritation.
by skin

Trans-1,2-Dichloro- -- 200 Colorless liquid; Moderately Inhalation, ingestion or contact

ethylene pleasant odor toxic by may cause irritation of eyes and
ingestion, respiratory system; CNS
inhalation depressison; flammable.
and skin
contact
Notes: CNS - Central Nervous System b
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Toluene is a watery, colorless liquid with a pleasant aromatic odor. It is a
mild skin irritant. Inhalation of high concentrations of the gas can cause
temporary irritation of the eyes or respiratory system. If the liquid form is
allowed to remain on the skin for a long period of time irritation and
reddening of the skin may occur. Ingestion or aspiration of the liquid causes
depressed respiration and pulmonary edema, and can result in kidney or liver
damage.

Xylene is a colorless, watery liquid with a sweet odor. It is a moderate skin
irritant. When present as a gas in high concentrations it can cause temporary
irritation of the eyes or respiratory system, headache, and dizziness. The
liquid form may cause irritation or reddening of the skin if not washed off ~
for a prolonged period. If the liquid is aspirated into lungs it can result
in severe coughing, distress, and rapidly developing pulmonary edema. If
ingested, nausea, vomiting, cramps, headache, coma and even death can occur.
Ingestion may also result in kidney and liver damage. ‘
Tetraethyl lead is a colorless, oily liquid with a pleasant characteristic
odor. It can cause intokication by absorption through the skin or by
inhalation. Ingestion causes fatigue, anemia, abdominal pains, constipation,
and neurological damage.”

EDB is a colorless, nonflammable liquid with a sweetish odor. It is a strong
irritant to eyes and skin and is toxic by inhalation, ingestion and skin
absorption., Laboratory test have shown it to be carcinogenic in test
animals.

Polynuclear Aromatic Hydrocarbons (PAHs) for the purposes of this plan and
study include those listed as parameters for EPA Method 610. Some of the more
notable PAHs from this method include acenaphthene, anthracene, chrysene,
fluorene, naphthalene, phenathrene and pyrene.

2.5 INITJIAL SITE ENTRY

2.5.1 1Initial Levels of Protection

Based on the available historical site information and current site
conditions, the level of protection planned for initial site activities at the
OLF Barin site is Level D. It should be noted however that this HASP allows
for the upgrading of protection levels to conservatively preclude any
potential for contamination to on-site personnel while not sacrificing
protection on efficiency. During the initial reconnaissance, the team will
perform air monitoring for total volatile organics to identify the presence of
contaminants, as well as to assess the integrity of the site in consideration
of safety for the proposed site investigation and sampling operationms.
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2.5.2 Initial Monitoring

Where the site information either shows the potential for ionizing radiation
or "immediately dangerous to life or health" (IDLH) conditions, initial
monitoring will consist (at a minimum) of an ionizing radiation survey and air
monitoring using devices such as a combustible gas indicator, oxygen meter,
and photoionization detectors (PID). It is intended that real-time monitoring
instrumentation will  be used to assist in the determination of the appropriate
level of protection for the initial site entry team.

2.6 SITE RISKS

2.6.1 Health Hazards

The potential for exposure to site contaminants as described in Section 2.4,
by field personnel working at the OLF Barin site does exist. However, at this
time it is thought that the contamination associated with'the site is mainly
limited to groundwater and subsurface soils. Therefore, the health hazards
associated with all non-intrusive on-site activities is considered to be low.
The potential for exposure to site contaminants does however, increase during
activities such as soil boring/soil sampling and groundwater sampling. Based
on the types of materials that were used at the facility, the types of
contaminants that could be found in the soils and groundwater can be divided
into three categories: wvolatile organics, base/neutral and acid extractables
and metals. The basis of classifying these materials is soley on their
chemical properties. At one end of the spectrum are volatile organics which
are fairly mobile, thereby increasing the risk of exposure. Metals, on the
other hand, are fairly inert, resulting in a lesser chance of exposure based
on current site condition. The actual health hazards associated with the site
contaminants have been provided in Section 2.4 and Appendix B.

2.6.2 Safety Hazards

Safety hazards include those hazards which personnel may be exposed to that
are unrelated to hazardous wastes. These include hazards such as heat stress,
operation and presence around heavy equipment, lifting of objects, vehicle
traffic and snake bites. Extreme caution should be exhibited by all personnel
while conducting work around drill rigs, backhoes and other heavy equipment.
During hot days personnel should take time to drink fluids and cool off to
avoid overheating and symptoms related to heat stress (see Appendix E).

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.

2.6.3 GConclusion/Risk Assessment

The degree and associated risk of exposure to contaminants at the site are
dependent on the chemical, its concentration, route of entry, and duration of
exposure. The chemicals that are most likely to be present at the site based
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on historical site records have been identified. The major route of entry for
the materials at this site during intrusive activities is thought to be
through inhalation (volatiles, dust-containing metals), and dermal contact
with soils, sludges, and groundwater. Therefore, based on all available
information (site conditions, potential on-site chemicals and their
properties, exposure limits, etc.), hazards associated with working in the
presence of these materials under present site conditions are considered
moderately low, assuming appropriate health and safety practices are
maintained.
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3.0 SITE GCONTROL

3.1 ZONATION

The site itself will normally be divided into three zones: the majority of
the work area will be considered the Exclusion Zone, with limited areas
serving as the Support Zone, and an area for decontamination called the
Contamination Reduction Zone (CRZ). Figure 3-1 presents a schematic diagram
of a typical site zonation and the associated equipment.

3.1.1 Exclusion Zone

The Exclusion Zone isolates the area of contaminant generation and restricts
(to the extent possible) the spread of contamination from active areas of the
site to support areas and off site locations. The Exclusion Zone is
demarcated from the remainder of the site by the Hot Line(i.e., a tape line or
physical barrier). Personnel entering into the Exclusion Zone must: (1)
enter through the CRZ; (2) wear the prescribed level of protection (see:
Section 4.3.1); and (3) be otherwise authorized to enter the Exclusion Zone
(see: Section 1.3, 1.4, and 9.1). Any personnel, equipment or materials
exiting the Exclusion Zorie will be considered contaminated and will be subject
to either decontaminaticn, or will be containerized in uncontaminated devices.

Within the Exclusion Zone, specific locations or restricted areas (clearly
marked or identified) will be established as necessary for particular
locations or around specific site operations. In the case of well drilling or
excavation operations, a restricted area will be established which includes a
minimum thirty 30-foot radius from the drill rig or excavation operation.
Other restricted areas may include drum areas, active site areas, sources of
combustible gases or air contaminants or other dangerous areas as they are
identified. Specific access for emergency services to areas for specific site
operations will be established.

3.1.2 Contamination Reduction Zone

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to
the Contamination Control Line, is the CRZ. The CRZ is a transition zone
between contaminated and uncontaminated areas of the site. When "hot" or
contaminated personnel, equipment, or materials cross the Hot Line, they are
assumed to be as "hot" or contaminated as they are going to be from site
operations. Being subjected to the decontamination processes, they become
less contaminated; when they reach the Contamination Control Line, they are
clean and can exit this zone without spreading contamination.

Within the CRZ is the Contamination Reduction Corridor (CRC), where materials
necessary for full personnel and portable equipment decontamination are kept.
A separate facility will be established for heavy equipment decontamination.
In addition, certain safety equipment such as emergency eye wash, fire
extinguisher, stretcher and first aid kit are to be staged in this zone.
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3.1.3 Support Zone

The Support Zone is the outermost zone of the site, separated from the CRZ by
the Contamination Control Line and is considered a clean area. Movement of
personnel and materials from this zone into the CRZ is generally unrestricted
except as required through access points controlled for administrative
purposes. However, only uncontaminated/decontaminated personnel or materials
may enter this zone from the CRZ.

The Support Zone will contain the necessary support facilities (including
personal hygiene facilities) for site operations and will serve as the
communications center and source of emergency assistance to operations .
occurring in the Exclusion Zone and CRZ. A log of all persons entering the
site will be malntalned by the HSO, the field operations leader or site
designee.

3.2 MEDICAL ASSISTANCE '

The primary source of medical assistance for the OLF Barin project is:

South Baldwin Hospital
1613 North McKenzie Street
Foley, Alabama 36536
(205) 943-5051

The altermnate source of medical assistance is:
Thomas Hospital
U.S. Highway 98 an Morphy Avenue

Fairhope, Alabama 36532
(205) 928-2375
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4.0 ENGINEERING CONTROLS, WORK PRACTICES AND PERSONAL PROTECTIVE EQUIPMENT

4.1 ENGINEERING CONTROLS

Whenever needed, engineering controls (i.e., fans to blow volatilized
chemicals away from the work area) will be used. Where possible, all site
activities will be conducted upwind of areas which may be sources of
contaminants that may volatilize into the breathing zone.

4.2 WORK PRACTICES

Workers will be expected to adhere to the established safe work practices for
their respective specialties (e.g., drilling, laboratory analysis,
construction). The need to exercise caution in the performance of specific
work tasks is made more acute due to (1) weather conditions; (2) restricted
mobility and reduced peripheral vision caused by the protective gear itself;
(3) the need to maintain the integrity of the protective gear; and (4) the
increased difficulty in communicating caused by respirators. Work at the site
will be conducted according to established protocol and guidelines for the
safety and health of all involved. Among the most important of these
principles for working at a hazardous waste site are the following:

o In any unknown situation, always assume the worst conditions and
plan responses accordingly.

o Employ the buddy system. Under no conditions will any person be
permitted to enter into the exclusion zone of a site alomne.
Establish and maintain communication. In addition to radio
communications, it is advisable to develop a set of hand signals as
conditions may greatly impair verbal communications.

o Because no personal protective equipment is 100 percent effective,
all personnel must minimize contact with excavated or contaminated
materials. Plan work areas, decontamination areas and procedures
accordingly. Do not place equipment on drums or on the ground. Do
not sit on drums or other materials. Do not sit or kneel on the
ground in the Exclusion Zone or CRZ. Avoid standing in or walking
through puddles or stained soil.

e} Smoking, eating, or drinking in the work area and before
decontamination will not be allowed. Oral ingestion of contaminants
is the second most likely means of introducing toxic substances into
the body (inhalation is the first).

o Avoid heat and other work stresses related to wearing the protective

gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.
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o To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are found on-site. Every effort is to be
made to identify the contents of any containers found on-site before
they are subject to material-handling applications.

o Personnel must be observant of not only one'’s own immediate
surroundings but also that of others. Everyone will be working
under constraints; therefore, a team effort is needed to notice and
warn of impending dangerous situations. Extra precautions are
necessary when working near heavy equipment and while utilizing
personnel protective gear as vision, hearing and communication can
be restricted.

o Contact lenses are not allowed to be worn on-site; if corrosive or
lachrymous substances enter the eyes, proper flushing is impeded.

o All facial hair that interferes with the face piece fit, must be
removed prior to donning a respirator at all sites requiring Level C
or B protection.

o Rigorous contingency planning and dissemination of plans to all
personnel minimizes the impact of rapidly changing safety protocols
in response to changing site conditions.

o Personnel must be aware that chemical contaminants may mimic or
enhance symptoms of other illnesses or intoxication. Avoid excess
use of alcohol or working with an illness during field investigation
assignments.

o The site leader, HSO and sampling persommnel shall maintain project
records in a bound notebook (e.g., daily activities, meetings,
incidents, and data). Notebooks will remain on-site for the
duration of the project so that replacement personnel may add
information in the same record book, maintaining continuity. These
notebooks and daily records will become part of the permanent
project file.

4.3 PERSONAL PROTECTIVE EQUIPMENT

4.3.1 Levels of Protection

The following descriptions provide the basic composition of the generally
recognized protective ensembles that are to be used for site operations.
Specific components for any level of protection will be selected based upon
hazard assessment;. additional elements will be added as mnecessary. Disposable
protective clothing, gloves and other equipment, exclusive of respirators,
should be used when feasible to minimize exposure risks during decontamination
and possible cross-contamination during sample handling.



Level "A"

o Pressure demand full-facepiece Atmosphere Suppling Respirator
(ASR) (if ASR is an airline respirator, it must have an escape
self-contained breathing apparatus [SCBA]).

o Fully-encapsulating, chemical-resistant suit.
o Innerlchemical-resistant gloves.
o Chemical-resistant safety boot/shoes. .
o Two-way radio communications.
o Cooling unit*.
o Coveralls¥*, ‘
o Hard Hat¥*.
o Disposablé‘gloves and boot covers¥*.
Level "B"
o Pressure demand full-facepiece Atmosphere Suppling Respirator

(if ASR is an airline respirator, it must have escape SCBA).

o Chemical-resistant clothing (coveralls and long-sleeved jacket;
hooded, one- or two-piece chemical splash suit; disposable
chemical-resistant one-piece suit).

o Inner and outer chemical-resistant gloves.

(o} Chemical-resistant safety boot/shoes.

o Hard hat.

o Two-way radio communications.
o Coveralls*.

o Disposable boot ,covers¥*,

o Face shieldx.

o Long cotton underwear*,
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Level "C"
o full-fabepiece, air-purifying respirator with appropriate sorbents.
o Chemical-resistant clothing (coveralls and long-sleeved jacket;

hooded, one-or two-piece chemical splash suit; disposable chemical-
resistant one-piece suit).

o Inner and outer chemical-resistant gloves.
o Chemical-resistant safety boot/shoes. .
o Hard hat.
o Two-way radio communications.
o Coveralls¥*,
o Disposable boot covers¥,
o Face shield*.
o Escape mask*.b
o Long cotton underwear¥.
Level "D"
o Coveralls.
o Safety boot/shoes.
o Safety glasses or chemical splash goggles.
o Hard hat. |
o Gloves*,
o Escape mask¥*,
o Face shield*.

* optional
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4.3.2 Other Protective Equipment

Work boots should be constructed with steel toe-steel shank construction for
added safety. In addition, protective ear equipment will be available on-
site for personnel who should desire such because of excess noise during
drilling or other activities.

4.3.3 Operational Levels of Protection

The proposed level of protection to be worn by field personnel for all site
activities is Level D. However, should it become apparent during any phase of
the field activities that conditions are different from those anticipated, the
HSO will immediately withdraw all personnel from the site until health and
safety conditions at the site are reevaluated. ’



5.0 MONITORING

The work environment will be monitored to ensure that Immediately Dangerous to
Life or Health (IDLH) or other dangerous conditions are identified. At a
minimum, this monitoring will include evaluations for combustible atmospheres,
oxygen deficient environments, hazardous concentrations of airborne
contaminants and radioactivity.

5.1 AIR SAMPLING

To the extent feasible, the presence of airborne contaminants will be
evaluated through the use of direct reading instrumentation. Information .
gathered will be used to ensure the adequacy of the levels of protection being
employed at the site, and may be used as the basis for upgrading or
downgrading the levels of protection, at the discretion of the site HSO.

The Photovac TIP Photoionization Detector (PID) will be used during on-site
activities to monitor the ambient air quality in the breathing zone. The PID
will be used primarily during drilling and sampling operations. During
drilling the PID will be used continuously while auger advancement is taking
place and intermittently during well placement and well development. During
both soil and groundwater sampling activities the PID will be used
intermittently to monitor the breathing zone. Examples of the PID and other
types of air monitoring equipment are presented below.

o HNU I1S101 and Photovac Tip photoionization detectors (PID). Like
the OVA, the PID operates on the basis of ionization of the
contaminant which results in a meter deflection proportional to the
concentration of the contaminant. In thePID, the ionization is also
caused by an ultraviolet (UV) light source. The strength of the UV
(measured in electron volts or eV) determines what contaminants can
be ionized. The Hnu can use three different strength UV sources
including 9.6eV, 10.2eV and 11.7eV. Only the 10.2 and 11.7eV probes
are currently available for field use. The TIP operates using a UV
light source of 10.6eV. Calibration and maintenance will be
performed in accordance with the manufacturers instructions.

o ISD Dual Detector. This meter monitors for combustible gases and
oxygen. It would be used to determine (1) if an area contains
concentrations of combustible gases in percentage of the lower
explosive limit and (2) the percentage of oxygen. The equipment
will be done in accordance with the manufacturer’'s instructions.

o NMS MX-241 (Explosimeter). This instrument is calibrated to methane
and monitors combustible gases in the percentage of the lower
explosive limit. The instrument will be calibrated in accordance
with manufacturer’s instructions.

o ISD HS267. This instrument is capable of monitoring for the
presence of hydrogen sulfide in parts per million. The calibration
of this instrument will be done in accordance with the
manufacturer’s instructions.
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Photovac Organic Vapor Analyzer (OVA) 10S50. The OVA is a total
organic vapor analyzer that is capable of detecting volatile
organics that can be ionized by ultraviolet light. ‘The model 10S50
is commonly used on site to estimate the presence of volatile
organics for purposes of crew protection, well screen placement and
selection of samples for further analysis. The principle of
operation is twofold: (1) the ambient temperature gas chromatograph
(GC) which resolves mixtures of VOCs into individual components
identified by retention time; and (2) detection accomplished by
ionization in ultraviolet light. The charged component then moves
to an electrode which in turn results in a meter deflection
proportional to the concentration of the contaminant. Care must Be
exercised with interpreting the results of this instrument as it
does not read out directly in parts per million (ppm) unless it is
calibrated against the material being measured; therefore, results
must be interpreted with care and conservatively. Calibration and
maintenance will be performed in accordance with the manufacturers
instructions.

Detector tubes .(MSA and Draeger). A colorimetric detector tube is a
direct-reading instrument that consists of a glass tube impregnated
with an indicating chemical, which is connected to a piston cylinder
or bellows-type pump. A known volume of air is drawn through the
glass tube. The contaminant in the air reacts with the indicator
chemical, producing a stain the length of which is proportional to
the contaminant’s concentration. Care must be taken when using the
detector tubes as the reliability of the results depends on proper
calibration, the degree of stability of the reacting chemical, and
the ambient temperature. Interfering gases or vapors can also
positively or negatively affect the measured results. Calibration
and maintenance will be performed in accordance with the
manufacturer’s instructions.

5.2 PERSONAL MONITORING: EQUIPMENT, MAINTENANCE, AND GALIBRATION

Personal monitoring will be undertaken to characterize the personal exposure
of high risk employees to the hazardous substances encountered on-site. The
types of personal monitoring equipment that will be used at the OLF Barin site
will be dependent on conditions encountered during the field investigationm.
Examples of personal monitoring equipment that are available are presented

below.

o

Personal Sampling Pumps. These devices are capable of being worn by
an employee and drawing an air sample through appropriate collection
media. The units can be used to draw volumes from 0.2 to 3.0 liters
per minute. Calibration is to be conducted using standard
industrial hygiene protocols before and after each sampling session
(i.e. each day's use).
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e} Passive Dosimeters or Gas Badges. These devices are nonmechanical
collection devices for monitoring for organic vapor and various
gases. They are worn by an employee and sent to an industrial
hygiene laboratory for analysis.

o Thermoluminescent Dosimetry (TILD) Body Badges. These devices are
nonmechanical collection devices used to monitor for x-ray, beta,
and gamma radiation exposure. They are worn by an employee and sent
to Tech/Ops Landauer, Inc., for analysis on a quarterly basis.

At this time, Jordan’s on-site personnel will be required to wear their
personal thermoluminenscent dosimetry (TLD) body badges. Other personal p
monitoring equipment is not scheduled for use at this time based on current
anticipated site conditions. -

5.3 OTHER

As stated above, no other personal monitoring equipment is foreseen for use at
OLF Barin. 1In the event that additional equipment is found necessary a
determination will be made as required.
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6.0 DECONTAMINATION/DISPOSAL

All personnel and/or equipment leaving contaminated areas are subject to
decontamination, which occurs in the CRZ (see Section 3.1). However, since
all activities at OLF Barin are expected to take place in Level D protection,
extensive personal decontamination procedures are mot anticipated for this
site. Procedures that will be used are as follows: Every attempt will be
made to minimize physical contact with site soils and groundwater. Disposable
gloves will be used and discarded as necessary. All work boots will be
cleaned of excess dirt between sites and coveralls will be cleaned as deemed
appropriate by field personnel.

6.1 PERSONNEL DECONTAMINATION

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will
personnel be allowed to leave the site prior to decontamination. Generalized
procedures for removal of protective clothing are as follows:

1. Drop tools, monitors, samples and trash at designated drop statioms.
(i.e., plastic containers or drop sheets).

2. Step into designated shuffle pit area and scuff feet to remove gross
amounts of dirt from outer boots.

3. Scrub outer boots and outer gloves with decontamination solution or
detergent and water. Rinse with water.

4, Remove tape from outer boots and remove boots; discard in disposal
container.

5. Remove tape from outer gloves and remove gloves; discard in disposal
container.

6. If the worker has left the Exclusion Zone to change the air tank on

his/her SCBA, or the canister on his/her air purifying respirator, this
is the last step in the decontamination procedure. The tank or cartridge
should be exchanged, new outer gloves and boot covers donned, the joints
taped, and the worker returns to duty.

7. Remove outer garments and discard in disposal container.
8. Remove respirator and place or hang in the designated area.
9. Remove inner gloves and discard in disposal container.

10. If the site requires use of a decontamination trailer, all personnel must
shower before leaving the site at the end of the work day.

Note: Disposable items (i.e., Tyvek coveralls, inner gloves, and latex

overboots) will be changed on a daily basis unless there is reason
for changing sooner. Dual respirator canisters will be changed

6-1



daily unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples and
equipment.

Respirators will be decontaminated daily and taken from the drop area. The
masks will be disassembled, the cartridges set aside, and all other parts
placed in a cleansing solution. Parts will be precoded (e.g., #l on all parts
of Mask #1). After an appropriate time within the solution, the parts will be
removed and rinsed off with tap water. O01ld cartridges will be marked to
indicate length of usage (i.e., if means to evaluate the cartridges’ remaining
utility are available) or will be discarded into the contaminated trash
container for disposal. In the morning, the masks will be reassembled and new
cartridges installed, if appropriate. Personnel will inspect their own masks
and readjust the straps for proper fit. '

Should site conditions warrant a change in level of personal protection,
changes in personnel decontamination procedures will also be incorporated into

the field investigation program.

6.2 SMALL EQUIPMENT DECONTAMINATION

Small equipment will be protected from contamination as much as possible by
draping, masking, or otherwise covering the instruments with plastic (to the
extent feasible) without hindering the operation of the unit. For example,
the HNU meter can be placed in a clear plastic bag which allows reading of the
scale and operating the knobs. The HNU sensor can be partially wrapped,
keeping the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Any dirt or
obvious contamination will be brushed or wiped with a disposable paper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day’s operation. They will then be
prepared with new protective coverings.

6.3 HEAVY EQUIPMENT DEGONTAMINATION

It is anticipated that the drilling rigs/backhoes will be contaminated during
the borehole/test pitting activities. They will be cleaned with high pressure
water or portable high pressure steam, followed by soap and water wash and
rinse. Loose material will be removed by brush. The person performing this
activity will usually be at least at the level of protection utilized during
the personnel and monitoring equipment decontamination.

A decontamination pad will be constructed to allow the collection and storage
of contaminated decontamination fluids in Department of Transportation (DOT)-
approved 55 gallon drums. As with borehole cuttings and development water,
this requirement of containerizing decontamination fluids may be waived if
approval is given, in writing, by Southern Division’s Engineer in Charge.
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6.4 DISPOSAL OF DECONTAMINATED MATERTALS

All protective gear, decontamination fluids (both personal and equipment), and
other disposable materials will be properly disposed (i.e., containerized) of
at each site for later disposal. Disposable materials (e.g., gloves and
Tyveks) will be double bagged and stored as is, or placed in DOT-approved 55
gallon drums.
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7.0 EMERGENCY/CONTINGENCY PLAN

This section of the HASP identifies the emergency contingency planning that
has been undertaken for operations at this site. Other sections of the HASP
also provide information that would be used under emergency conditions. Refer
to Appendix I for emergency telephone numbers, routes to emergency medical
facilities and emergency signals.

7.1 PERSONNEL ROLES, LINES OF AUTHORITY AND COMMUNICATION

The site HSO is the primary authority for directing operations under emergency
conditions. All communications both on- and off-site will be directed through
the HSO.

7.2 EVACUATION

In the event that site evacuation is necessary, on-site personnel will move
upwind of the site and determine further course of action. In the extremely
unlikely event that the situation warrants the evacuation of OLF Barin and/or
the surrounding area, base officials along with city and county emergency
response personnel will be notified and the appropriate course of action
taken.

7.2.1 Withdrawal Upwind

The work party will continually note general wind directions while on-site.

(A simple wind sock may be set up near the work site for visual
determinations). Upon noting the conditions warranting movement away from the
work site, the crew will move upwind a distance of approximately 100 feet feet
or further as indicated by the site monitoring instruments. Donning SCBA and
a safety harness and line, the HSO or a member of the crew may return to the
work site to determine if the condition noted was transient or persistent. If
persistent, then an alarm should be raised to notify on-site personnel of the
situation and the need to leave the site or don an SCBA. An attempt should be
made to decrease emissions only if greater respiratory protection is donned.
The HSO and client will be notified of conditions. When access to the site is
restricted and escape may thus be hindered, the crew may be instructed to
evacuate the site rather than move upwind, especially if withdrawal upwind
moves the crew away from escape routes.

7.2.2 Site Evacuation

When conditions warrant site evacuation, the work party will proceed upwind of
the work site and notify the security force, HSO and the field office of site
conditions. If the decontamination area is upwind and greater than 500 feet
from the work site, the crew will pass quickly through decontamination to
remove contaminated outer suits. If the hazard is toxic gas, respirators will
be retained. The crew will proceed to the field office to assess the
situation. If instrumentation indicates an acceptable condition, respirators
may be removed. As more information is received from the field crew, it will
be relayed to the appropriate agencies. The advisability and type of further
response action will be coordinated and carried out by the HSO.

7-1



7.2.3 Evacuation of Surrounding Area

When the HSO determines that conditions warrant evacuation of downwind
residences and commercial operations, local agencies will be notified and
assistance requested. Designated on-site personnel will initiate evacuation
of the immediate off-site area without delay.

7.3 EMERGENCY MEDICAL TREATMENT/FIRST AID

First aid will be rendered to any person injured on-site, as appropriate. The
injured person will then be transported to medical personnel for further
examination and/or treatment. The preferred transport method is a
professional emergency transportation service; however, when this is not
readily available or would result in excessive delay, other transport is
authorized. Under no circumstances will the injured person transport
themselves to a medical facility for emergency treatment.,

When an injury occurs in a downrange position, provisions for decontamination
of the victim will be made. However, life-threatening conditions may preclude
normal decontamination procedures. In such cases, arrangements will be made
with the medical facility and transporter to provide for the situation.

Figure 7-1 presents the appropriate training which each of the potential
Jordan field personnel has received up to the date of this HASP.
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ON-SITE PERSONNEL TRAINING
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8.0 OTHER

8.1 TILLUMINATION

Site operations will not be permitted without adequate lighting. Therefore,
unless provisions are made for artificial light, downrange operations must
halt in time to permit personnel and equipment to exit the exclusion zone and
proceed through decontamination before dusk. Conversely, operations would not
be permitted to begin until adequate lighting is adequate.

8.2 SANITATION

Sanitation is not anticipated to be a concern. Facilities are available at
OLF Barin and the field will have transportation readily available.

8.3 EXCAVATION

Site excavations created during site operations shall be shored or sloped to
prevent accidental collapse and otherwise conducted in accordance with 29 CFR
1926 (Subpart P). Under no circumstances will site personnel enter into
excavations that are not adequately shored or sloped. Where entry into an
excavation does occur, and the excavation is considered a confined space, such
an entry will be done in accordance with the confined space entry program (see
Section 8.4). Site excavation are not planned for OLF Barin at this time.

8.4 CONFINED SPACE ENTRY

Confined space entry presents special problems and substantial risks to
involved personnel (including those who might be called upon to attempt a
rescue of initial entrants). Therefore, entry into a confined space is a
MEANS OF LAST RESORT, and will only be permitted where no other mechanism is
feasible to achieve the desired goal. Confined space entry will not be
necessary to conduct field work at OLF Barin.
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9.0 ADMINISTRATIVE

9.1 PERSONNEL AUTHORIZED DOWN RANGE

Personnel authorized to participate in downrange activities at this site have
been reviewed and certified for site operations by the Site Manager and the
HSS. Certification involves the completion of appropriate training, medical
examination and a review of this site-specific HASP. All persons entering the
site must utilize the buddy system, and check-in with the Site Manager and/or
HSO before going downrange.

Certified E.C. Jordan Team Personnel:

*+R. Gonzalez : *+J. Davis
*+M. Diblin *4+K. Busen '
*+E. Blomberg *+T. Vaught

*4+H. Hooper

*+C. Douse

*+K. Warner

*+M. Clark

*¥+R.M. Nugent

*+D.P. Crane

*+J. Burris

Other Certified Personnel:

T. Allen

* Current First Aid Training
+ Current CPR Training
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9.2 HASP APPROVALS

By their signaturé, the undersigned approved this HASP for applicability in
the protection of the health and safety of all persons entering the OLF Barin
site.

Health and Safety Officer Date
Project Manager Date
E.C. Jordan Health and Safety Supervisor Date

9.3 FIELD TEAM REVIEW

I have read and reviewed the HASP for OLF Barin, understand the information
contained, and agree to comply.

NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: DATE:
NAME: | DATE:
SITE/PROJECT: : OLF Barin, Foley, Alabama
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9.4 MEDICAL DATA SHEET

This Medical Data Sheet will be completed by all on-site personnel and will be
kept in the Support Zone during site operations. It is in no way a substitute
for the Medical Surveillance Program requirements consistent with the C-E
Environmental Corporate Health and Safety Program for Hazardous Waste Sites.
This data sheet will accompany any persomnnel when medical assistance or trans-
port to hospital facilities is required.

the back of this sheet.

Project:

If more information is required, use

Name:

Home Address:

Home Phone: _Area Code ( )

DOB: Height: Weight:
In case of emergency, coﬁfact: _(wife)
Address:

Telephone (home):

Do you wear contacts? ( ( X ) No
Allergies:

List medication taken regularly:

Particular sensitivities:

Previous/recent illnesses or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code (
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Project:__ OLF Barin (NAS Whiting), Foley, Alabama

Name: Mark Diblin

Home Address: _2001 0ld St. Augustine Road Apt. H-110

Tallahassee, Florida 32301

Home Phone: Area Code (904) 656-3162

DOB: _06-27-61 Height: _5'8" Weight: _150 1b

In case of emergency, contact: _Melissa Diblin (wife)

Address: _Same

Telephone (home): Area Code (904) 656-3162 (work): (904) 877-1978

Do you wear contacts? ( ) Yes ( X) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )
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Project:__OLF Barin (NAS Whiting), Foley, Alabama

Name: _Kevin Warner

Home Address: _285 Whetherbine Way Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-5651

DOB: _11-05-62 Height: _6'0O" Weight: _200 1b

In case of emergency, contact: _Mary Warner (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ¢ )
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Project:_OLF Barin (NAS Whiting), Foley, Alabama

Name: _Jack Davis

Home Address: _513 Martin Street Tallahassee, Florida 32308

Home Phone: Area Code (904) 222-7073

DOB: _03-28-52 Height: _5'10" Weight: _165 1b

In case of emergency, contact: _Cheryl S. Davis (wife)

Address: _Same

Telephone: _Same

Do you wear contacts? ( ) Yes ( X ) No '

Allergies: _None

List medication taken regularly: None

Particular sensitivities: _None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _Capital Health Plan

Telephone: Area Code (904) 386-3121
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Project:_ OLF Barin (NAS Whiting)., Foley, Alabama

Name: _Eric A. Blbmberg

Home Address: _1414-C Shallow Brook Tallahassee, Florida 32301

Home Phone: _ Area Code (904) 656-7915

DOB: _05-22-63 Height: _6'02" Weight: _180 1b

In case of emergency, contact: _John Blomberg _(father)

* Address: _2900 Brookside Cr.., Parkersburg, West Virginia 26104

Telephone: Area Code - (304) 428-2074

Do you wear contacts? ( X) Yes ( ) No

Allergies: _Bee stings

List medication taken regularly: None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals: _None

Name of Personal Physician: _None

Telephone: Area Code (904) 386-3121
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Project:_QLF Barin (NAS Whiting) Foley., Alabama

Name: _Richard Xavier Gonzalez

Home Address: _1702 Ferndale Place Tallahassee, Florida 32301

Home Phone: Area Code (904) 942-0744

DOB: _09-02-55 Height: _5'10" Weight: _150 1b

In case of emergency, contact: _Clara Gonzalez

My

Address: _1905 North Spring, Pensacola, Florida 32501

Telephone: Area Code ' (904) 438-4530

Do you wear contacts? ( ) Yes ( X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )

9-8



Project:_ OLF Barin (NAS Whiting), Foley, Alabama

Name: _Michael R. Clark

Home Address: _418 Grail Drive, Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-3278

DOB: _10-10-52 Height: _6'0" Weight: _190_1b

In case of emergency, contact: _Lorraine G. Clark (wife)

Address: _Same

Telephone: (home)_Area  Code (904) 878-3278 (wofk)' (904) 488-0300

Do you wear contacts? ( ) Yes (X ) No -

Allergies: _Nome

List medication taken reéularly: None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _None

Telephone: Area Code ( )
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Project:__OLF Barin (NAS Whiting), Foley. Alabama

Name: R. MichaeltNugent

Home Address: _5375 Water Valley Drive, Tallahassee, Florida 32303

Home Phone: Area Code (904) 562-6454

DOB: _09-12-48 Height: _6'2" Weight: _175 1b

In case of emergency, contact: _Julia Nugent (wife)

Address: _Same

M

Telephone: (home)__Area Code (904) 562-6454 (work) (904) 893-3181

Do you wear contacts? ( ) Yes (X)) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _None

Telephone: Area Code ( )
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Project:__OLF Barin (NAS Whiting), Foley., Alabama

Name: _Raymond A. Allen, III

Home Address: _1998-C larette Drive, Tallahassee, Florida 32301

Home Phone: Area Code (904) 878-2438

DOB: _3-26-59 Height: _5'9" Weight: _180 1b

In case of emergency, contact: _Julie Allen (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes (X ) No

Allergies: _Erythromycin

List medication taken regularly: None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _Dr. Armour

Telephone: Area Code (904) 681-5435

9-11



Project: _OLF Barin (NAS Whiting), Foley, Alabama

Name: _Kenneth L. Busen

Home Address: _Route 35, Box 2920, Tallahassee., Florida 32310

Home Phone: Area Code (904) 926-6037

DOB: _01-26-50 Height: _6'0" Weight: _172 1b

In case of emergency, contact: _Karen Busen (wife)

Address: _Same

N

Telephone: Same

Do you wear contacts? ( ) Yes ( X ) No !

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _Dr. Len Goff

Telephone: Area Code (904) 893-6706
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Project:_ OLF Barin (NAS Whiting), Foley., Alabama

Name: _Harxry B. Hboper IT

Home Address: _4425 Widgeon Way, Tallahassee, Florida 32303

Home Phone: Area Code (904) 562-5261

DOB: _04-25-48 Height: _5'11" Weight: _225 1b

In case of emergency, contact: _Elena M. Hooper (wife)

Address: _Same

Telephone: Same

Do you wear contacts? ( ) Yes (X ) No ‘

Allergies: _None

List medication taken regularly: None

Particular sensitivities: _lime eg. wet concrete

Previous/recent illnesses or exposures to hazardous chemicals:

None

Name of Personal Physician: _William T. Kepper, M.D.

Telephone: Area Code (904) 877-5143

9-13



Project: _OLF Barin (NAS Whiting), Foley, Alabama

Name: _Celora Y. Douse

Home Adaress: 2959 Appalachee parkway, Apt. E-3

Home Phone: Area Code (904) 942-4349

DOB: _07-30-63 Height: _5'03" Weight: _130 1b

In case of emergency, contact: _Carolyn E. Douse (mother)

Address: _426 Kingston Street South, St. Petersburg, Florida 33711

Telephone: (813) 323-7004

Do you wear contacts? ( ) Yes (X ) No

Allergies: _None

List medication taken regularly: _None

Particular sensitivities: None

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _Dr. Robert Steele

Telephone: Area Code (904) 878-5151
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Project: _OLF Barin (NAS Whiting), Foley, Alabama

Name: _Tracie Lynn Vaught

Home Address: _2001 0ld St. Augustine Road Apt M-108

Home Phone: Area Code (904) 942-1949

DOB: _10-07-59 Height: _5'10" Weight: _138 1b

In case of emergency, contact: _Kile Fortune (sister)

Address: _5236 Row Trail Pace, Florida 33571

Telephone: (904) 994-6212

Do you wear contacts? ( ) Yes (X ) No .

Allergies: _None

List medication taken regularly: None

Particular sensitivities: bee stings and ant bites

Previous/recent illnesses or exposures to hazardous chemicals: None

Name of Personal Physician: _Dxr, Byrd

Telephone: Area Code (904) 681-5430
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APPENDIX B

CHRIS DATA SHEETS/MATERIAL SAFETY DATA SHEETS
FOR CONTAMINANTS OF CONCERN
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AvOul £ONLACT with bqual 23nd vapor. Keey pedpisd away. Used: Water may be inelfective 11, HAZARD CULASSIFICATIONS
Weat gOygies atu Sall-CONtunud Divalinng Appdsstus. 65  Spacial Hazards of Combustion
Shust O WBLON sOWCES drd call fue Jopaﬂm-nt 1as Not . ¢ 11.1 Code of Federal Reguiationa:
Siop wschasge H possile, Producta: Not pertnen Flammable 5950
Stay Upwid and use waldr Spray o '\nodl Sown™ vapou 4.8 Behavior in Fire: Yapor is hesvier than air 2 NAS M 4 Rating for Boi W \
Bolaie and (emove YinChargued mailenal. R n azard Ra or ater
Nouty 1ocal hedllh Bnd POiLON CONUDI 3gences. and ’:‘L"_;:l'b:"'m"'d': :‘ dalance 1o 4 Transportation:
Y 67 ignition Temperature: 1097°F . Category ""‘;‘
. ... ceseraerennaantanen
Flashouck along vapor trad may occur, 6. Electrical Haxard: Class |. Group O Hoanh
Yapor may expiode it igntect n an enclosed area. 8.9 Burning Rate: 6.0 mm/min. '
Weis goyyles and seil Lredinasg appaeatus, 8.10 Adlabatic Flama Temperature:
Extnnguesh with dey chomecil, 10am, Of Carbon daanle. B 1
Fire Watet may ba neitoctve 00 fre. Data not svailable 3
Covl 2pOsUY CONMAuMnS wnihh water. 8,11 Stolchlomatric Alr to Fuel Ratlor
Datx not gvailadle-
8612 Flame Tompculufr Dala not avaiabie Human Taxicty J
Aquave Toxicty 1
- Aesthebc Eftect. 3
CALL FOH MEDICAL AID. 7. CHEMICAL REACTIVITY Reactvty
Lfm 10 eyes. nose and L 7.1 Reactivity With Water: No reaction a‘:ml' o ° :
11 innalod. wil Cause hescache, afficult braathing, or 1053 of LON3CioUsNess. 72 Reaciivily with Common Materiats: No Solf Roscton . -
" sty i | fescion 133 NFPA Hazard Classificatore
1t trwaitung his stopped. grve artihicial respwabon.
11 trudiiuny s GMRCU, Qv Oaygun. 73 Stabllity During Transport: Stable eat Clesalfication
7.4 Neutrslizing Agents lor Acids and *gocy
Louio R " Health Hazasa (Bhe) 2
i Caustics: Not pertinent .
Jetita 10 3kin and eyes. Hzation: Not ' Flammabity (Red) .. 2
Humis! i swaliowsd. : 7.5 Polymerizy P Aeactvly {Yohow) .cereerarene .0
Exposure Rumuve comtanwuivd clothng and shoes,  * 7.8 lnhiditor of Polymertzation: o
Flush attaClud a/was with phely Of waler, ” Not pertinant
IF 104 EYES, hokt Gyelnts Opon s fush with plonty of weter. porti
IF SWALLOWED armt victm m CONSCIOUS, Nave vaCtum Oonk waler 7.7 Molar Ratio {(Reactant lo
o i Product) Data not available
7.3 Reactivity Group: 32
120 PHYSICAL ARD CHEMICAL PROPERTIES
121 Physicsl State at 15°C and 12t
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liqued
Water May ba dangerous i 1 enters water intakes. 122 Moteculsr Welght: 78.11
Pollution Nolty local health and wnidide offcials. 12  Boliing Polat at 1 atwe
Nouty opwralors of noasty waler miakes. 176°F = 80.1°C = 35335°K
\ 124 Freezing Point
420°F = 5.8°C = 270.7°X
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Tempersture:
(See Resp H ) 21 Category: Flammable Squid L1 Aguatic Toxkity: §52.0°F = 288.9°C » 562.1°K
lsue wamning-tigh Nammabiity 22 Chaex:3 5 ppm/6 hw/minnow/lethal/distited 128  Critical Pressure:
Resincl sccess water 710 paia = 483 st ="4.B9 MN/m?
20 ppm/24 hr/sunhsh/TL /tap water 12.7 Specific Gravity:
3.2 Waterfowl Toxicity: Data not avadabie 0.879 st 20°C (Squsd}
83 Blologicat Oxygen Demand (BODX 128 Uquid Surface Tenslon
12 Ib/id, 10 days 28.9 dynes/cm = 0.0789 N/m at 20°C
8.4 Food Chain Concantration Potentist 128 Liquid Water Interfacial Tenslors
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 35.0 dynes/cm = 0.035 N/m at 20°C
3.1 CG Compatibliity Clasa: Aromatc 4.1 Physical State (as shippedk Liqusd 1210 Vapor (Gas) Specific Gravity: 2.7
Hyorocarbon 4.2 Color: Colortess 1211 Ratio of Specific Haats of Yapor (Gask
32 Formuls: CoHe 43 Odor Aromatc: rather 1.061
13 IMO/UN Deslgnation: 3.2/1114 odor; characiensuc odor 1212 Latent Heat of Yaportzadore
34 DOT IO No: 1114 169 Btu/B = 3.1 Cal/g =
2.5 CAS Raglairy No: 71-43-2 R .94 X 10* Ing
1213 Heat of Combustiorns --17,460 Brw/B
= 9698 Calfg m —di06.0 X 10% J/kg
Decompoaltion:
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1234 Heatof Hot pecsasnt
o . 1215 Heat of Sokutiorz Not pertnent
o0 1 P 4 vapor canisier, supplied ai or 8 hose mask: 9.1 Grades of Purity: 1218 Heat of Polymerization: Not paronent
hydrocasbon-insoluble rubber of plasbe gioves: chemical goggles or lace spusn sheald; Industnal pure 994+ % 1225 Heat of Fusion: 30.45 cal/g
 yavocaron-insoluble 8pron such a3 neoprens. Thiophene-free 99+ % 1228 Limhing Value: Data not avaiabie
82 v N v : Oiza a palior, | by Pushing, k Nitration —9+% 1227 Reid Yapor Pressure: 1.22 pua
chest Coma and possible deain. Incustrial 90% 854+ %
53  Treatment of Expasure: SKIN: fush with waler loliowsd by 308p and water, remove Reagent 994+ %
eontaminaled clothing &nd wash shin. EYES. flush with plenty ol walee untl imiation sudsides. 3.2 Storage Temperalure: Open
INHALATION: remove om . Calt a physi IF g 18 sTeQuiar of 33  Inert Atmosphers: NG requirement
3W0pped, 318t rasuICItabon, adrmemsier oxm 9.4 Venting: Presswe-vacuum
5.4 Threshold Limit Vatue: 10 ppm -
5.5  Short Term Innalation Limite: 75 ppm lor 30 min
5.4  Toxklty by Ingestion: Grade J; LDse a 50 10 500 mg/kg
5.7 Late Toakcity: Leuharmua
53 Vapor (Gas) Irritant Characteristica: If present in high concentrations, vapors may cause writation
of eyes of 1e3pwaIOry sysiem. The effect is temporary.
S%  Uauid or Solid Imitant Characterstics: Muwmnum hazasd, if spilled on clothng and ahowed 1o
rerman, may Cause amarung and recdening of the skun, MOTES

JUNE 1985




A
]

CARBON TETRACHLORIDE

CBT

10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handdook)
A-X

1L HAZARD CLASSIFICATIONS
11.1 Code of Federsl Regulationa:

ORAM-A
112 NAS Haxard Rating for Buk Water
Transporiation:
Category Rating

113 MFPA Hazard Classificatiors

Category Classification
Healh Hazard (Bive) 3
Flammabwity (Rec) . 0
Reactiwity (Yailow) . [}

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atme
122  Moteculsr Weight 151.83
123  Boliing Polat at 1 atme
170°F = 76.5°C = 49.7°X
124  Freezing Point
—9.4°F w =20.0°C = 2502°X
125  Critical Tempershre:
S41°F = 283°C = 556X
128 Critical Pressury;
650 pais = 45 avn = 4.8 MN/m?
127 Specitic Gravity:
1.59 at 20°C [iquad)
120 Lquid Surtace Tension:
27.0 dynes/am = 0.027 N/m m 20°C
12,3 Liquid Water interfaciad Tenslorc
45.0 dynasicmn = 0.045 N/m #1 20°C
1210 VYapor (Gas) Spesific Gravity: 5.3
12,11 Ratio of Specific Heats of Yapor (GasE
111
1212 Latent Heat of Yaporizaton:
842 Br/D = 488 cal/g =
1.959 X 10% Sy
12,13 Heat of Combustion: Not pertnemt
1214 Heat of Decomposition: Not pertinent
1215 Heat of Solution: Not perunent
1216 Heat of Polymertzatiorz Not pertinent
1225 Meat of Fuslore 5.09 cal/g
1228  Umiting Value: Data nol xvadable
1227 Reid Yapor Pressure: 3.8 pua

Common Synonyms Walery bqud  * Coloress Swest odor 6. FIRE HALZAROS
'{w.aul:nu 6.1 Flash Point Not lammabie
Bennnolorm €2 Flammable Limits In Alz Not hammable
Necalonna Sinks in waler. Poisonous vapor i produced. 83  Fire Extinguishing Agents: Not pertinent
Pwchioroma thane 84 Fiee Extinguishing Agents Not to be

Usad: Not peronent
Aviatl CONLACT Wil Iqus) 4P vapan Reep Pwdile dway. 65 Special Hazards of Combustion
Wed gogyies and 33it-CONtdned Drealivig Apparatus, " Forrm poi
Siop thschatge # PO3sibiY. o Joe >
Sy upwind and use waler Spray 10 "hnock down™ vapor. 943 when sxpo3ed 10 open flames.
Nouly local huatlh and poiluton control agunces, 4.8 Betavior In Fire: Decomposss 10 lorm
chionne and phosgone
L7  ignition Temperature: Not flammable
6.5 Electrical Hazard: Not pertinent
POISONOUS ANQ IRRITATING GASES ARE PRODUCED WHEN HEATED. $.3  Buming Rate: Not flammabie
u« gugyls and .10 Aciabatic Flame Temperaturs:
Data not avaiabie
6.11 Stoichiometric Al lo Fuel Ratio:
Fire Dats not avadable
.12 Flame Temperature: Data not availadle
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
roren 7.1 Reactivity With Water: No rsaction
m;son%u::rl INHALED. 7.2 Resciivity with Common Materials: No
::::u "GT\;::Inppod e aruhCral respe anon. Teachon !
1 u.a.r:'.lg s chitcult, g&n.,gan padtion. 7.3 SLblity During Transport: Stable
7.4 Neutralizing Agents for Acids and
POISONOUS IF SWALLOWED. Caustice: Not p ' '
tating 10 skin g 7.5 Polymerizatiorz Nol pertnent
Exposure ﬁ'l.m« com.m-ule.\] ciowung and shoes. 1" 7.8 Innibitor of Polymerization:
Flush antecied aruas with pienty of watw, ° 3
IF IN EYES. Pold eyonds open and flush with plonry of water. Not pactinent
IF SWALLOWED ana victim 1s CONSCIOUS, Nava wicum unnk watér 7.7 Molar Ratio (Reactant to
I SWALLOWED and v 1t UNCONSCIBUS OR MAVING Producty Oata nol availabie
CONVULSIONS. do nothng except heep viCtum wanm. 7.8 Reactivity Group: 36
Eftect of low concenuabons on aquanc ke is unknown,
wa‘er May be dangerous if il entars water intakes,
Pollution | RELY seion ot ety werar s o>
1 RESPONSE TO DISCHARGE 2. LABEL L WATER POLLUTION
{See Response Methods Handbook) 2.t Category: Nons 5.1 Aquatic Toxicity: Data not avaisble
e waming-poison . 22 Ciasa: Not pertnent 1.2 Watertow! Toxicity: Oala nol available
Aesinct access 1D Blological Oxygen Demand (BODL
Should be removed None
3.4 Food Chaln Concantration Potentist
None
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CGC Y Clasa: Halog 4.1 Physical State (as shipped): Liquid
hydrocaroon 4.2 Coior: Colorieas
32 Formuia: CQla 4.3 Odor: Swestsh, Momatc; modesately
13 IMO/UN Designatlom: 6.3/1848 srong etherest; somewhal resembling
24 DOTID No: 1848 that of chiorolorm
1S CAS Reglalry No.: 56-23-5
5. HEALTH HAZAROS 9. SHIPPING INFORMATION
5.1 Personal Protective Eguipment Organic vapor canister with ull face mask; profective clothing; 9.1 Grades of Purfty: Commercial; technical;
UL Gloves, usp
52 3y F q E Dizznness, ¥ may be ved by 9.2 Storage Temperature: Ambient
navses and kver damage. Kidney damage also ocCwrs, often peoducing decrease of stopping of 9.3 Inert Atmosphers: NO requs ement
unary oulput 9.4 Yenting: Pressre-vacuum
53  Treatment ol Exposurs: EYES AND SKIN: lush with plenty of water; for eyes, get medical
clathing and wash belore reuse. INHALATION: immechaisly
1emove 10 fresh aw, keep patient warm and queet and get Medical aftenton promptly. Start
wuhCal raspiration f treating 310p3. INGESTION: induce vomenng and get medical anenton
promouly. NG specific anboole known. .
$.4  Thresnold Limit Vajua: § ppm -t
55 Short Term innalation Limite: 25 ppm tor 30 min.
34 Toxkity by Ingestion: Grade 2, LDwa = 0510 5 /hg (ral)
57 Late Toxicity: Causas savers kver damage »nd dealh if ingested.
5.0 Yapor (Gaa) Irritant Characteristics: Yapors Cause modedsie vritation such that porsonnet wit
bnd Negh Tha aitect 13 temp: Y.
53 Liquid or Solld Irritant Charscteriatics: Minwnum hazara. If spiled on clothing and siiowed 10
feman, may CRUS® IMArting and reddenng of the skin.
510 Odor Threshold: Grealer than 10 ppm
411 JOLH Yaiue: 200 ppm

XOTES
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1,2-DICHLOROETHYLENE

DEL

Comman Synomyms Uquad Sweet pleasant odor

Slnks In water. Flunmable, iritating vapor s produced.

Woas gogylos and sait ']
St oft pwlon 3ouices. Cakt Ve dupanmunt,

Siop o ge 1 possibia, Keop puwOpie away. .
150/ate and femOve Ghschirged Mmatenal.

Kouty jocal haallh and POIUBON CONWOl 8gencias.

FLAMMABLE.

POISONOUS GASES MAY BE PRODUCED IN FIRE
Conalmrs may sxpiode n fre,

Flashback along vepor rad may oocur.

Yapor may axpiode ¥ ignned n an enciosed area
Fire Extununshh with Oy Chusrucals, Joam o Curbon dioride.
Watet may bw inulteClive on hre.

Cool @xpOsed COMtamnus wih waler,

& FIRE HAZAROS 10. HAZARD ASSESSMENMT CODE
&1 Flash Polnt I7°F CC {Bes Haxard Asesssment Hendbook)
62  Flammable Limits In A 9.7%-128% A-X-Y
€3  Firs Extinguishing Agentsc Dry chemical,

foam, carbon doxide
64 Fire Extinguishing Agents Kot to be

Used: Waler may be inatiecove. 11 HAZARD CLASSIFICATIONS
65 Specis Harards of Combustion

Products: Phosgens and hydrogen 11.1 Code of Federal Requistiona

Flanmabls Squid

chiorde fumes may fom in frea

6.8 DBehavior in Firss Vapor ls heavier than ar
and may travel s considerable distance 10
& source of Joniton and fash back.

&7  Ignition Temperwture: 360°F

88 Elctrical Harardt: Cata not svalable

43  Buming Rate: 28 mm/min,

[ §1] de Flame Temp -
Deta not availabie i

112 NAS Harard Rating for Dulk Water

{Conoraed)

CALL FOH MEDICAL AIO.

YAPOR

It inhaled will cause dXpes, nauses. vomitng, of
orhcult brea

Move viclun 10 freal) av.

H brestrung has stopped, grve arthiciel respiration.

11 droaining 13 Aithicult, gve arygen,

uouID
Harmiul il swaliowed. .
I SWALLOWED aidd vicom is CONSCIOUS, Nave viclm dnnk water

Exposure or mi.

EHect of low concentrations on aquatc e s uNknown.

7. CHEMICAL REACTIVITY

7.1 Reactivity WIth Water: No reaction

7.2 Reactivity with Common Matedai: No
reaction

73 Btadirty During Traneport: Stable

7.4 MM!&MM.
Cavstics: Not pertinent

75 Polymertzation: Wil NOL OCCWr Under
ordginery conartons ol shipment, The
reacDON I8 not vigoroua,

7.8 Inhibhor of Polymertzation: None used

7.7 Mol Ratio (Reactant to
Producty Deta not available

7.3 Reactivity Group: Cata not avaiabie

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical SRt ot 15°C and 1 atrc
Uquid

122 Molecumr Weight: 97.0

123 Boding Poirtt at § st
ciat 140°F = 80°C = XXI'K
tans 118°F = 48°C = 321°K

Water May be dangerous If X enlera waiar nlakes.
Nouty jocal heatth and wilgide officials.

+ Pollution No:z opouux‘s M.nux:y -:lv in:::u:.

L RESPONSE TO DISCHARGE 1 LABEL

{S+¢ Respones Methods Handbook) 2.1 Category: Flammadle kqud

lrave waming-high famenablity 22 Class: 3

Awevict sccess

Evacuale wea

Should be removed

Chemical and physical eatment

1 CHEMICAL DESIGHATIONS 4. OBSERVABLE CHARACTERISTICS
11 CQ Competibiitty Claes: Not kyted 4.1 Physical State (se shippedy Liquid
12 Formum OCH = CHQ 42 Color: Coloriess
33 1O/UN Deslgnatiors 3.2/1150 43 Odor: Ethereal, siohtly scrid: plessant
34 DOT D Moz 1150 chiorolonm-ike
35 CAS Registry Moo 540-59-0

124  Freezing Point

L WATER POLLUTION cis: —114°F m —81°C = 192X

EECEERE

k10
L1t

5. MEALTH HAZARDS

Personal Protective Equipment. Rubber gioves: safety gogghes; alr supply mask or selt-
coaned breathing apparats.

£3uset nausen, vOYling weakness, remor, epigastric
oS, Cantral Rervous decrssson. Contact with hauid causes inacon of eyws and {on
proonged N, Ing caunes QM depr 0 doeo Nascosiy.

TMMWIWTmrmMmmn:lwmhmw
@Yot H vichm ln not breathing, give aruficial respiration, preferably MOUth-Io-MoUth; give
GxyQen when g 4 reeumed; cak a phy EYES; Push wrth waier for &l least 15 min.
SKIN: waah woll with 3080 and waler. INGESTION: give gastic lavage and cathartica,

Threahokd Limit Vakse: 200 ppm )

ort Term Inhaiation Umnits: Data not avadable

Toxclty by Ingestiore Grade 2; oral LDee = 770 mg/kg (mf)

Late Tonicity: Produces Wver and kxiney inhry in axperimental animals

Yapor (Ges) Iryttant ChernCtecietics: Data nof avaitabie

Uuid or Sodid Urftant Characterisic Oata not avadable

Odor Threshokt: Data not svailabie

OLH Yahseo 4,000 ppm

11 Agquetic Toxicity: Data nol svaladle e —88°F = —~50C = 227K
82 Waterfowi Toxicity: Data not svalabie 115 Critical Tempershare: Not pertinent
L3 Blological Oxygen Demand (BOOX 128 Crtteal Pressurss Not pertnent
Deta not wvaladie 127 Specific Grevey: .
L4 Food Chain Conowtration Potentiak 127 at 25°C (i
None 128 Uquid Surtecs Tersion
24 dynes/cm = 0.024 N/m ot 20°C
129 Liquid Watsr intertacial Tenelors
(ow1}
2 dynes/cm = 0.000 N/m at 20°C
12,10 Yapor (Gas) Soecifia Gravity: .34
1211 Ratio of Specific Heets of Yapor (Gea)
11483
1212 Latert Heat of Yaporxtiort
130 B2/D = 72 ca/g =
2.0 X 10* Jing
1213 Heat of Comburtion —4,347.2 Ba/D =
5. SHIPPING INFORMATION L8929 callg = —11267 X 10° J/kg
1214  Heat of Decompoaitiors Not pertinent
9.1 Grades of Purity: Commercial 1215 Heat of Sokstiore Not perinent
92 Storsge Tempersture: Amblet 1218 Heat of Polymertzxtiore Not pertnent
9.3 Inert Atmosphers: NO fequiremant 1225 Heat of Fusiors Data not xvadable
%4 Verting: Pressure-vecum 1228 Limfting Yaksx Oata not avadabie

1227 Reld Vapor Pressure: Cuta not svalebls

S FIRE HAZARDS (Comtinyed)

611 Stoichiometric Alr 10 Fusl Ratics Duta not svadedie
512 Fiarne Temperature: Data not svaiadie
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ETHYLBENZENE

ETB

) r Common Synonyms Liguad Colortess

EB

Sweel, gasoline-ike
odor

Floats on water. Flammable, imilating vapor is produced.

Avemd Lufitacl will bYund aind vapot. Roup Poople away

Wear gogyles, suil d breathing app ., andd rubber ]
(inciuding gloves). .

Srwat aff iginon sowrces and call ive department,

Siop disc ?wga il possible.

Stay upwid nd usd walor spray 10 “knock down™ vapor.

Isolate and femove discharged malanal.

Nouty local heallh and poliuion conliol agences.

FLAMMABLE.

Flashback along vapor vai may occur.

Yfﬁ’i’! J.ﬁP'?.S‘.NLN’Jﬂ?S‘u%t‘LW-’SEaHP&. and nbbsd gvercloling
InCludirng gloves),

F] Extinguish with dry cherrucal, foam, or carbon dioxids.

re Waler may be wwiecive on ive.

Cool exposed conlamnwes wilh waler,

6. FIRE HAZARDS

6.1 Flash Point 80°F O.C; 59°F CC.

Flammabie Limits In Al 1.0%-6.7%

Fire Extingulshing Agents: Foam (most
sftective), water 109, carbon doxide o
oy .

6.4 Fis Extingulshing Agenis Not to be

Used: Not pectinent

8.5  Specisl Hazards of Combustion
Products: immtating vapors are generated
when hoated.

6.8 Behavior In Fire: Yapor ls heavier than ar
and may tavel considerabia distance 1o
the source of ignition and Nash back.

6.7 Ilgnition Temperature: 860°F

8.4 Electrical Hazara: Not pestinent

63 Bumning Aste: 5.8 mm/min.

610 A Flame T -

Dsta Not Available

tt

{Continved)

10. HAZARD ASSESSMENT CODE
{Ses Hazard Assessment Handbook)
A-T-U

Exposure

CALL Pt MebicAal ~il

APOﬂ
ung {0 syes, noss and throat
!L‘E\M i I}‘u}au ogziness or cificuit breathing.
I§ breairung has stopped, give arthcial respuwation.
H braaifung 18 didticull, give Oxygen.

Ui
Yl burn skin and eyes, L

Yamin A, -.!.“Hm.n clolng and shoos.

Flush atlecCiud afuds wilh plonty Of walers,

IF IN EYES, hok} syslds opun and Hush wilh plenty ol water.

IF SWALLOWED and wictin 1s CONSCIOUS, have wicum wmk waler

o k.
0O NOT INDUCE VOMITING.

Water
-Pollution

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Foulng 10 shorebne.

May be dangerous if R enters water Intakes.

Notity locdl health ark) wikdute oMmcials.

Nobly opersiors of nearDy walef nlskes.

7. CHEMICAL REACTIVITY

v

7.1 Reactivity With Water: No resaction

72 Resctivity with Common Materials: No
reaction

7.3 Stubdiiity During Transport: Stable

7.4 Neutrailzing Agents for Acids and
Caustica: Not pertinent

7.5 Potymerization: Nol pertinent

7.8 Inhibhor of Potymerization:
Not pertnert

7.7 Molar Ratio (Reactant lo

Producty Data Not Available
Reactivity Qroup: 32

ad
-

11.  HAZARD CLASSIFICATIONS
11.1 Code of Feders! Regulations:

Flammable quid
112 NAS Hazard Rating for Buik Water
Transporaon:
Category Rating
[ VS |
Heanh : .
Vapor bmtamt._____Z. L 2
Uiquid or Solid Iitant 2
Posons . 2
Yater Polution
HumanToocity . 1
Aguate TOXONY e e 3
Assthetic Eftect o o .. 2
Reacuovity
Other Chemicat oo e 1
Weter 0
SeffAsacton 0

113 NFPA Harard Classification:
Category Classification

Health Hazard (Bhe)———— . 2
F (Red) 3
Reactivity (¥efiow) [

1. RESPONSE TO DISCHARGE 2 LABEL
{8+¢ Responss Methods Handhook) 21 Category: Flammable quid
Mechanical contsinment 22 Clasa: 3
Shouid e remaved
Chemical and physical reatment

ER]

L

33

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Compatibiiity Class: Aromatic 4.1 Physical State (ss shipped) Liquid
hyxcocarbon 42 Color: Coloress

Formula: CaHiCHiCHs 43 Odor: Aromatc

IMO/UN Designation: 3.3/1175

DOT 1D Noz 1173

CAB Registry No= 100414

& WATER POLLUTION

8.1 Aquatk Toxicity:
29 ppm/98 hw/bluegilt/TL_/iresh water
82 Waterfow! Toxicity: Data not avaiable
53 Blological Oxygen Demand (BODX
28% (theor.), 5 days
8.4 Food Chain Concentration Potentiak:
None

84
(W]
56
.7
53

[ ]

&10
an

3. HEALTH HAZARDS

Personal Protective Equipment: Seifcontained breathing apparatus; safsly goggles.

Y 9 E may cause imitation of noss, dznnesé, depression,
Mocevate hn-hoaolmwnnmrmdmypouuc. Uritates skin and may cause biisters.
Treatment of Exposure: INHALATION: it il effects occwr, remove victim to fresh air, keep him
win and Quset, and get medical heip promolly; i treathing slops, give arthcial respwation,

INGESTION: induce vomiung only upon physician’s approval; materisl in ung may causs
chemical pneumonts. SKIN AND EYES: promptly fush with plenty of water (15 min, lor eyes)
and get medical attention; remove and wash contaminated ciothing before reuss,

Thewshold Limit Value: 100 ppm -

3hort Term Inhalation Limita: 200 ppm for 30 min.

Toxicity by Ingestiore Grade 2, LDes = 0.5 0 S g/kg {ral)

Late Toxkcity: Dsta not avaiable

Yapor {Qas) irritant Characteristica: Yapors cause moderate iritation such that personnel wilt
nd Pegh cor The ertect is y.

Uquid or Solid Irritant Charactertstics: Causes smarting of the skin and firsi-degres bums on
short exposurs; may cause Y burma on long expor

Odor Threshodd: 140 ppm

10LH Yalue: 2,000 ppm

9. SHIPPING INFORMATION

8.1 Grades of Purity: Research grade:
99.98%; pure grace: §9.5%; lechnical
grade: 99.0%

9.2 Stormge Temperture: Amblent

9.3  Inert Atmoephers: No requirernent

9.4 VYenting: Open {lame arester) or
presawrs-vacuum

12. PHYSICAL AND CHERICAL PROPERTIES

121 Physical State st 15°C and 1 atme
Liquid
122 Molecuiar Weight 108.17
123 Bolling Point at 1 atrre
2772°F = 1362°C = 409.4°K
124  Freexing Point
—139°F = —35°C = 172°K
125  Critical Temperature:
G51.0°F = 342.9°C = 617.1°K
128 Critical Pressure:
523 pala = 35.6 atm = J.81 MN/m?
127 Specific Graviry:
0.867 at 20°C (quic)
123 Uquid Surtace Tension: .
292 gynes/cm = 0.0282 N/m at 20°C
128 Uquid Waler tnisrtacial Tenslon:
35,48 dynes/cm = 0.03548 N/m at
20C
1210 Vapor (Gas) Specific Qravity:
Not peronent
1211 Ratio of Spectfic Heats of Yapor (Gask
107
1212 Latent Heat of Yaporzation
144 BW/D = 80.1 cal/g =
3.35 X 10* J/kg
1213 Heat of Combdustiorc —12.780 B/l
= — 8877 Caifg = —413.5 X 10* J/kg
12.14 Heat of Decomposition: Nt pertinent
1215 Heat of Sokstiors Not pectinent
1218 Heat of Polymerizatiorz Not pertinent
1225 Heat of Fusion: Dsta Not Avadabie
1226 Umiting Yalos: Dats Not Availatie
1227 Reid Yapor Pressurs: 0.4 psia

& FIRE NAZARDS (Continued)
€.11 Stoichlometric Alr 10 Fuel Ratio: Dala Not Avadable

6.12 Flame Temperature: Data Not Avasiladie
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ETHYLENE DIBROMIDE

EDB

Cotorless Sweet odor

& FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
{Ses Haxard Assessment Handbook)
A-X

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federal Reguiations:

ORM-A
112 NAS Haxard Rating for Bulk Water
Transportation:
Category Rating
Fire —. 0
Healtn i
Vapor bmtant i 1
tiquid or Sobd Immant . 1
Potsons . k]
Water Polution
Human Tooaty . 3
Aquatic TSt mveee e 3
Aesthetic Eftect__. .. 2
Reactvity
Otwher Chemicais 1
Waler [}
Seit Asscton 0

113 NFPA Haisrd Classificatiors
Category Clasalfication

Heaith Hazasa (Blue) 3
F beirty (Ped) 0
R y {Yeliow) 0

3 6.1 Flash Point: Not flammable
Ethytene tiomwod .
Bromotume Sinks I . . 62 Flammable Limis jn Alrz Not ftammabie
Doxomoathane 8 In waler, Pasonous_ vapor is produced. ta:
Tym- N0, W10, W-15, W40 Freazwg point s 50°F. 8.3 Fire Extinguishing Agents: Not pecsnent
Glycot abromide 8.4 Firs Extinguishing Agents Not to be
Usedt Not pertinent
SI0p uchaiye o :u»ubln. ‘:wp Puvply away 6.5  Special Hazarde of Combustion
Avord contact wilh baud snd vapor. i §
Isolale ant emove discharged malanal, Products: Decomposition gases ae 1oxc
Nauty jocal haatth and poliuion conirol agencias. and Iitating.

&8 Behavior In Fire: Doecomposss Inta toxic
iritating gases. Reacts with hol metala
such a8 sluminum and magnesium.

ot - 4.7  ignition Temperature: Nol flammable
1 lammanie.
POISONOUS GASES ARE PRODUCED WHEN HEATED. 68 Electrical Haxard: Not pertinent
Wuul gogyles, seil-Conlaned Wivathim) apparatus, aiw 1ubbor overclothing 6.9 Burning Rate: Not flammable
{wiciuading gloves).
Coot axpused contdinus with waler. 610 AdDhbﬂ:oF\:n: Temparature:
ala t Availabie
Fire 6.1t Stolchiometric Alr 1o Fuel Ratio:
Oats Not Avaiable
8.12 Flame Temperature: Data Not Avaliable
CALL FOH MEDICAL AID. 7. CHEMICAL REACTIVITY
. '
:Srs.iaﬁnous IF INHALED. 7.1 Reactivity With Water: No reaction
Irrital 10 eyes, nose and throal 7.2 Reactivity with Common Materiais: No
Muvw (0 hosh aw. st reacton
It breaihing has s10ppod, grva artihcial respivation.
It Diwirung IS UHhcull, grve Oxygen. 723  Stabiuty During Transport Stadble
7.4 Nwutrailzing Agents for Ackds and
Loup -
POISONOUS IF SWALLOWED OR IF SKIN S EXPOSED. »s ch::":" N°‘;:""" o
lrrnal 0 skin and . " g thons perlnen
Exposure Fromave Coarmnaied Cothing and shoss. 7.8 Inhibitor of Potymertzation:
Fiush altoCted mrubs wilhh plonty of walur.
IF IN EYES, nold wyshds open and Nush with plenty of water, Not pertinent
1F SWALLOWED and victwn w CONSCIOUS, have victun dink waler 7.7 Molar Ratio (Reactant to
o muik. Product): Date Not Avadable
7.2 Reectivity Group: 36
HARMFUL TO AQUATIC LIFE IN YEAY LOW CONCENTRATIONS.
Water May be gangsrous it it enlers waler ntakes.
Notity locai heeith and wilcufa othcials.
Pollutlon Nouly opeialins of nuarby walel MiBRus.
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(See Resp Hand ) 21 Category: None 8.1 Aquatic Toxidiy:
Shouid be removed 22 Clase: Not pertnent 18 mg/1748 hr/bluegi/fresh water
Chermucal snd physical treatment 8.2 Waterfow! Toxicity: Data not available

8.3 Biclogical Oxygen Demand (BOD):
Oata not available

8.4 Food Chain Concentration Potentlat
None

1 CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS
11 cac y Class: Halog 4.1 Physical State (as shipped) Liquid
hycrocarbon 42 Cotor: Coloriess
32 Formulss &rCHaCHLBY 4.3 Odor: Mildly sweet, lke chioroform
33 IMO/UN Designation: 8.1/1605
3.4 DOT ID No: 1605
3.5 CAS Registry Noz 106-934
5. HEALTH HAZARDS 9.. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Canister typs mask or self air mask; P gloves; 9.1 Grades of Purity: Commercial
chermnical satety goggles. » 92 Slorage Temperature: Ambient
52 Y F 9 Exp 2 Local i blisters and uicers on skin; iritation in lungs 9.3 Inerl ALmosphere: No requirement
and organic injury (0 Siver and kidnays; may be absorbed thwough skin. 2.4 Yentng: Pressure-vacuum

53  Treatment of Exposure: Remove from exposure. Aemove contaminaled clothing. Wash skin with
30ap and waler. Flush eyes mih plenty of waler, Consult physician,

54 Threshold Limit Yalue: 2 ppm

S5 Shon Term Inhalation Limita: 50 ppm for 5 min,

5.8 Toxicity by Ingestion: Grade J; LDsa = 50 10 500 mg/kg

S.7 Late Toxkctty: Oata not avadiabie

5.8 Yapor (Ges} irritent Charscteristics: Yapors cause a siight smarting of the @yes OF respiaiory
syslem if prasent in fugh concentratons. The eftect il temporary.

59  Liqukd or Soild irritant CharaGteriatics: Minimum harard. ! spilled on clothing and allowed to
reman, may Cause smarting and reddenng of the skin.

510 Odor Threshold: Data not availabie

411 IDLN Vaive: 400 ppm

32 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 xtmc
Uiqusd
122 Molecular Weight: 187.88
123  Baiting Point at 1 atre
268°F = 131°C = 404K
124 Freazing Point
49.5°F = 9.80°C = 2830°K
125 Critical Temperature: Not pertinent
128  Critical Pressurs: Not perinent
127  Specific Gravity:
2,180 at 20°C (Squich
123 Liquid Surtace Temsione
38.75 dynes/cm = 0.038753 N/m at
20°C
129 Uiquid Water intertacial Tenslon
38.54 gynes/cm = 0.03654 N/m at
20°C
1210 Vapor {Qas) Specific Gravity:
Not peronent
1211 Ratio of Specific Heats of Yapor (Gask
1.109
12.12 Latent Heat of Yaportzatiore
82.1 Bru/b w 45.6 cal/g =
1.91 X 10 Jixg
1213 Heat of Combustion: Not pertinent
12.14 Heat of Decompaaltiore Not pectinent
1215 Heat of Solutiors Not paronant
1218 Neat of Polymerizatiorc Not pertnent
1225 Heat of Fusior 13.79 cai/g
1226 Umiting Yalue: Dsla Not Avadable
1227 Reid Vapor Pressurs: 0.4 paia

NOTES
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GASOLINES: AUTOMOTIVE (< 4.23g lead/gal)

GAT

reman, may cause smarting and reddening of the skin,

§.10 Odor Threshold: 0.25 ppm
5.11 IDLH Yalue: Data not available

Common Synonyms Viatery liquid mbv las to P“"' Gasoline odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
. own Of P
z‘oﬂ " 8.1  Flash Point —36°F C.C. (See Hazard Assessment Handbook)
° o 6.2 Flammable Limls in Al 1.4%-7.4% A-T-U-V-W
Floats on water. Flammabla, krilating vepor ls produced. 8.3  Fire Extingulshing Agenta: Foam, carbon
dioxids, dry chemicat
8.4 Fire Extingulshing Ageats Not {o be
Siop wscharge it possible. Keap puopla away. Used: Water may be inelective 11, HAZARD CLASSIFICATIONS
Siwil off ignution sourcas and call Ive dupanment. 8.5 Spectal Hazards ot Combustion
Stay upwind and use walwr spray 10 “hrCh dOwn™ YAPOr. Products: None 11.1 Code of Faderal Regulations:
Is0ate and remove discharged matanal, L Flammabie lquid
Nouty local health and poituon CONUOI agencies. 8.8 Behavior in Fira: Vapor 18 hesvier than akc W . w
and may Uravel consicerable distanca to a| 112 NAS Hexzard Rating for Bulk Water
source of ignition and flash back. Transportation:
T 8.7 Ignition Temperatures 853°F . Calegory Rall:nq
FLAMMABLE. . e
Flashback along vapor tall may occur. 6.8 Eloctrical Harard: Class I, Group D Hoatm
Vapor may explode i igritad in an enciosed area. 8.9 Burning Rate: 4 mm/min. . L
Extinguish with dry chamical, foam, or carbon dioxida. 610 Adlabatlc Flame Temperature: Vapor Irritant t
Waler may be inoHactve on lwe, Data not avaiable Uquid of Soiid Imtant 1
Fire Cool 8xposed contamers milh watar. €11 Stolchiometric Al to Fuel Ratio: POISONS e e 2
Data not avaiabie Water Pwm’_‘ i
8,12 Flame Temparature: Oata not a Human Toxicty. — e 1
Aquatic Toxicity 2
Aeslhelic Eftect. . 2
CALL FOR MEDICAL AID, 7. CHEMICAL REACTIVITY Reactivity
v
vapoR and tvoat 7.1 Reactivity With Water: No reaction 3'":” Cremicals . g
nitaung to eyes, nose ~ aler .. O,
It inbaled, will cause GZzine3s, headache, difficult breathing 72 Reaciivity with Common Materiala: No Seit Reacton °
O Joss of consciouaness. reacton 113 NFPA Hazsrd Classitications
Mool ue. e resommton 7.3 Stability During Transport: Stable 3 i :; et
ealhng has stopped, give aruticial respiration. og cation
It breaining 15 SHIhCulL, giva Oxygen. 7.4 Neutralizing Agents for Acids and Health Hazard (Blue) '
Liauio Caustlica: Not partinent . ity {Roc) = N
. F
irmtabng 10 skin and ayes. 7.5 Polymerization: Not pertinent o N (;ollqw) o
Exposure it swaliowed, will Cause naussa of vomiting. 7.6 innibltor of Polymertzation:
Aemove contaminaled ciothing and shous. Nat pertinent
Fiush alleclad areas with plenty of wales, A L
IF IN EYES, nold syeiwts open and Hush with planty of waler, 7.7 Moliar Ratlo (Resctant 1o
IF SWALLOWED and victim i3 CONSCICUS, hava vicom onnk water Producty. Dala not available
Of fTulk.
00 NOT INDUCE VOMITING. 7.8 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 xtm:
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS. Liquid
Foulng to shoredine.
Water May be dangerous il it enlers waler intakes. 122 "°l’¢”|;" Iw‘lﬂﬂt Not pertinent
123 Bolling Point at § stz
PO"U“On Nouty local healih and wildlile officials. 140—1390°F
Natty operaiors of nearby waler inlakas. - E0—199°C = 333—472°K
124 Freexing Point Not pervnent
1. RESPONSE TO DISCHARGE 2. LABEL 2 WATER POLLUTION 125 Critical Temperature: Not pertinent
(See Responss Methods Handbook) 2.1 Category: Flammable liquid 8.1 Aquatic Toxkchy: 12.8 Critical Presaurs: Not partinent
lssue waming-high flammability 22 Class: 3 80 ppm/24 tv/juvenila American 127 Specific Qravity:
Evscuale wea shad/TL./fresh water 0.7321 at 20°C (liquid)
Orsperse and flush 91 mg/1/24 te/juvenila American 128  Liquid Surtace Tenalon:
shad/TL_/sah water 19-23 dynes/cm
8.2 Waterfowl Toxicity: Data not available = 0.019—0.023 N/m a1 20°C
8.3 Blological Oxygen Demand (BOOY 12.9  Uquid Water Interfacial Tenslon:
8%, 5 days 49-51 gynes/cm
3. CHEMICAL DESIGNATIONRS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak - 0.045—0.051 N/m at 20°C
a1 cac Yy Class: Mi 4.1 Pnysical State (se shipped) Uquid None 1210 Yapor {Gas) Specitic Gravity: 3.4
Hydrocarbon Mixtuwres 42 Color: Colorless to brown 1211 Ratio of Specific Heats of Yapor (Gask
322 Formuts: (Mixture of fydrocarbons) 43 Odor: Gasoline (est) 1.054
3.3 IMO/UN Designation: 3.1/1203 12.12 Latent Heat of Yaportzationr:
34 DOTID Ne:= 1203 130—150 Blu/M = 71—81 cai/g
3.5 CAS Reqistry No.: Data not available = 3.0 — 3.4 X10% J/xg
1213 Heat of Combustion: —13,720 Bru/b
= —10,400 cal/g = 435.1 X 10* J/kg
5. HEAUTH HAZARDS 9. SHIPPING INFORMATION 12.14 Haat of Decomponiton: Not perunent
. . 12.15 Heat of Soluvon: Not pectinent
5.1 Personsl P F goggles, gloves. ) ] 9.1 Gradws of Purity: Various octane ratings; 12.18 Heat of Polymertzatior: Not pertinent
52 ymp F 9 Exp @: leitation of mucous membranes and stimulation followed by military specificaions 1225 Heat of Fusion: Daia not avadabie
desiession 9! c.nnlrnl w: syslem. Breathmng ol vl?u may aiso cnusa. dizziness, head.aa?o. 9.2 Storags Temperature: Ambient 1228 UmiUung Yaiue: Dats nol avaiable
and ncoomm.llloﬂ o, in more sevsu cases, anesthesia, coma, and respiratory arrast. It fiquid 2.3 Inert Atmosphere: No requirsment 1227 Reld Vapor Pressure: 7.4 pua
onlers lungs, it will cause severa iritation, coughing, gegging, puimonary edema, and, later, 9.4 Yenting: Open (llama arrester) of
3iGn3 of ronchopneumonia and pneumonits. Swallowing Mey Cause iTegulr heartheal, prassure-vacuum
53  Treatment of Exposure: INHALATION: maintain respration and adminisier oxygen; enforce bed
resd 4 liquid is in lungs. INGESTION: do NOT induce vomiting; stomach shoukd ba lavaged (by
docton) it appreciable quaniity |s swallowed. EYES: wash with copious quantity of water. SKIN:
wioe off and wash wilh soap and water.
$4  Thesanold Limit Vaiue: 300 pom
55 Short Teem inhaiation Limits: S00 ppm for 30 min.
5.6 Touxity by Ingestion: Grade 2; LDao = 0.5 (0 5 g/kg.
5.7 Late Toxicity: None
S8 Yapor (Gas) liritant Characteristica: Vapors cause s slight smarting of the eyes or respiralory
sysiem i present In high concantrations. The effect is 1emporary,
S.9  Uquid or Softd Imitant Characleristics: Minimum hazard. If spilled on clothing and aliowed to NOTES
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GASOLINES: AVIATION (< 4.86g lead/gal)

GAV

Common Synonyms Walery lquid Red, biue, green, Gasoine odor

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Hendbook)
A-T-U-¥V-W

11. HAZARD CLASSIFICATIONS
11.1  Code of Federsi Regulaons:

Flammable Bquid
112 NAS Haxzard Rating for Buk Water
Transportation:
Category Rating
FOt o 2
Health -

Vapor Imitant e e 1
Uquid or Soid Irritant
POISONS e e 2
Water Polyton
Human Toxcty.,
Aguatic Toxenty o 2
Assihetc Effect e . 2
Reacuvity
Cther Chemicals eee e . . 0
Water o O
Seit Rescton . O
11.3 NFPA Harard Clasalficatiors
Category Classification
Healh Hazwd (Siwe) . 1
L ity (Flod) 3
Raactivity (Yelow) e ... 0

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Pnysical State at 15°C and 1 atme
Liquid
122 Wolecular Weight: Not pectinent
123 Bolling Point at 1 atm:
160-—340°F
- T1—171°C = H4—u°K
124 Freazing Point
LKTEF m C244°C = <297.8°K
12.5 " Critical Temperature: Not pertrent
128 Cricat Pressure: Not pectnent
127 Specific Gravity:
0.711 at 15°C {hquid)
128 Liquid Surface Tensior:
19—23 dynes/cm = 0.015—0.023 N/m
81 20°C
129 Uqukt Water Interiacial Tension:
49—51 dynes/cm = 0.049—0.051 N/m
at 20°C
1210 Vapor {Gas) Specific Gravity: 3.4
12.11 Ratio of Specific Heats of Yapor (Gasf
{est) 1.054
1212 Latent Heat of Yaporization
130150 Btu/lb = 71—81 cal/g =
3.0—3.4 X 10* J/kg
1213 Heat of Combustiore —18,720 B/l w
=—10,400 cal/g = —435.4 X 10* J/xg
12,14 Heat of Decomposition: Not pectinent
1215 Heal of Sohdion: Not pertnent
12.18 Heat of Polymertratiorr Not pertinent
1225 Heat of Fusiorz Oala not avarabie
1228 Umiting Value: Onta not available
1277 Reid Yapor Pressure: Data not avaiable

NOTES

rown of purpla
6.1  Flash Point -50°F C.C.
. 82 Flammable Limita In Alrz 1.2%-7.1%
Floats on water. Flammable, iTitating vapor is produced. 8.3  Fire Extinguishing Agents: Foam, carbon
dioxide, dry chemical
6.4 Flre Extinguishing Agents Not to be
Stop WsChargy i posabiv. Kudp pudpla awdy. Used: Waler may ba ineffective
o st 3oy 10 Ao, o vapor. 8.5 Spectal Hazards of Combustion
Isolate and ramove discharged malonal. Producta: None .
Nouty local health anw pothution conuol agencias. 8.8 Behavior In Fire: Vapor Is heavier than air
and may lravet 2 considerable distance to
a sowce of ignition and flash back,
P 6.7 Ignition Temperature: 824°F
Ft‘m‘:‘f I;long vapor rad may occwr. 6.8 Electrical Hazard: Class I, group D
Yapor may exploda m»d in an enclosed ar 8.9 Burning Rate: 4 mm/min,
w:{;?“:::y';; "‘:;7"::;":2":,: '::‘m o Gl iasds. 6,10 Adlabatic Flame Temperaturs:
Fire Cool enposvd contans(s with waler. Data not nvm_l-blo .
8.11 Stolchiometric Alr to Fus! Ratio:
Oaua not available
6.12 Flame Temperature: Data not available
CALL FOH MEDICAL AID. 7. CHEMICAL REACTIVITY '
VAPOR 7.1 Reactivity With Water: No reaction
e %% A e, . ditticult ing 72 Resctivity with Common Matsriala: No
o 3%, oromuaness roacon
I breatfung has stopped, give arificial respwaton. 7.3 Stabliity During Trsnsport: Stable
il breatning 1s AiMCull, give Orygen, 7.4 Nasutnalizing Agents for Aclds and
Louin Caustica: Not pertinent :
Yntatng to skin and eyes. ' 7.5 Polymerizatiors Not perunent
Exposure Hf swallowed, will Cause nsuses of vomiting. 7.6 inhiditor of Polymerization:
Runiove coMlaiunagled Clotfuny and olioes.
Flush atlacied aieas with plenty of water. Not pertinent
IF IN EYES, hol! wyelnis open ana flush with plenly oi water. 7.7 Molar Ratlo (Reactant to
IF S\zAr:tSWED ana wetm 1s CONSCIOUS, have vicum dnnk water Producty: Data not available
0O NOT INDUCE VOMITING. 7.8 Reactlvity Group: Data not available
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water ;ﬁﬁ ?ar’\gh:::r:.l H enters water intakes.
PP”Ution Nouty local health and widiite ofticiais.
Nolly 0peralors Of NuarDy waler intares.
1. RESPONSE TO DISCHARGE 2 lABEL 3. WATER POLLUTION
{Ses Resp H; ) 2.1 Category: Flammable hiqud 8.1 Aquatic Toxlcity:
Issue warning-high Hammabulity 22 Class: 3 90 ppm/24 he/jprversla American
Evacuate area shad/TL_/fresh water
Disperse and flush 91 ppm/24 Nv/juvanils American
shad/TL./salt water
8.2 Waterfowl Toxicity: Oata not available
3.3 Biclogical Oxygen Demand (BODX
8%, 5 days
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concantration Potentlak
3.1 CG Compatibiiity Class: Not listed 4.1 Physical State (as shipped) Liquid None
32 Formula: Noi pertinent 4.2 Color: Aed, blue, green, trown,
33 IMO/UN Designation: 2.1/1203 puiple
3.4 DOTID No: 1203 43 Odor: Gasoline
3.5 CAS Aegistry No: Data not available
5. KEALTR HAZAROS 9. SHIPPING INFORMATION
5.1 Personal Pr I P goggles, giaves. 9.1 Grades of Purtty: Grades 80/67, 100/130,
52 sy F g E #: INHALATION causes irnitation of upper respiratory tract central and 115/145: Spacification
narvous sysiem loll d by depx of varying degrees ranging lrom diziness, MIL-G-55720
and i jon lo ia, coma, and Yy anresy; ireqedas heanbeal is 9.2 Storage Tempersture: Ambient
asngerous complication. ASPIRATION causes severe hung irritation with coughing, gagging, 9.3 Inert Atmospherw: No requirement
dyspnea, substernal disiress, and rap«ly developing puimonary edema; later, signs ol 9.4 Venting: Open (kame aresier) or
ranchopneumonia snd pneumonilis; acute onsel of central nervous system excitement followed pressure-vacuum
by depression. INGESTION causes mitation of mucous ol troat, ana
ion folk by depr of central nervous system; ¥regutar beartbeal.
53 Treatment of Exposure: Seek medical alennon. INHALATION: maintain respwaton; give oxygen
4 needed. ASPIRATION: enforce bed rest; admirester oxygen. INGESTION: de NOT induce
vorvung; lavege carelully if appreciable quantity was ing , gQuard against aspe into
tngs. EYES: wash wiih copious quanuty of water. SKIN: wipe oft and wash with soap and
water.
5.4 Threshold Limit ¥Yalue: 300 ppm
5.5  Short Term Inhalation Umits: 500 ppm for 30 min.
5.8  Toxkity by Ingestion: Giade 2; LDao = 0.5 10 § g/kg
57 Late Toxicity: None
5.8 Yapor (Gas) Irritant Characteristica: Vapors cause a siight smlning of the eyes or respiratory
system d presant in high The ertect is
$.9 Liquid or Sotid irritant Characteristics: Minmum hazard. It spvllad ©on clothing and allowed 10
feMan, May cause sMarkng and reddening of the skn,
£10 Odor Threshold: 0.25 ppm
511 IOWH Yaive: Dala not avaiable
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GASOLINES: STRAIGHT RUN

GSR

Commen Synonyms Watery biquid Colorless Gasotine odor

6 FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
{See Hazard Azsesament Handbook)
A-T-U-V-W

11, HAZARD CLASSIFICATIONS
11.1 Code of Federnl Regulations:

Flammable tiquid
11.2 NAS Haxurd Rating for Bulk Water
TYransportationc
Calegory Rating
Fira, 3
Heaith
Vapor Iritant 1
Uquid of Solid Imtant 1
Polsons, 2
Water Polubon
Human Toxicity 1
Agquatie Toxicity. H
Aesthetic Ellect .. 2
Raactvity
Other Chamicals — . 0
Waler 0
Selt Reacion . . 0
11.3 NFPA Hazard Classificatiors
Category Clagaification
Heaith Hazard (Blue) . 1
F ity (Red) 3
R Ity (Yeiiow) 0

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicai State at 15°C and 1 atmc
Uquid
122 Molecular Waight: Not pectnent
123 Bolling Point st 1 stmc
58-275°F
= 14—135°C = 287-408°K
124 Freezing Point: Not perinent
125 Critical Tamperature: Not pertinent
128 Critical Presaure: Not pertinent
12.7  Specltic Gravity:
0.71-0.747 a1 15°C (5quid)
128 Liquid Surface Tenslons
19-23 dynes/em
= 0.018-0.023 N/m at 20°C
129 Uquid Water Interfacial Tensior:
49-51 dynes/cm = 0.045-0.051 N/m
a20°C
12.10 Yapor (Gas) Specific Gravity: 3.4
1211 Ratlo of Specific Heats of Yapor (Gas)
Not peruinent
12,12 Latent Heat of Yaportation:
130—150 Bw/b = 71—81 cal/g
~ 3.0—3.4 X 10% Jrkg
1213 Heat of Combustions —18,720 8tu/D =
~=10,400 cai/g = —435.4 X 10° J/kg
1214 Heat of Decomposition: Not pecinant
12,18 Heat of Solutior: Not pertinent
12.18 Heat of Polymerization: Noi pertinent
1225 Heat of Fusion: Dala not avaiable
1228 Limiting Value: Dala not avaiabie
1227 Reid Yapor Pressure: Data not availabie

NOTES

8.1 Flash Point: (a) <0'F C.C. (b} 0-73°F C.C.
82 Fiammable Limits In Alr: (8} 1.3%-7.1%
Floals on waler. Flammable, iritating vapor is produced. 8.3  Fire Extingulshing Agenta: Dry chamical,
foam, carbon dioxide
6.4 Fire Extinguishing Agents Not to be
Used: Waler may be Inefiective
8.5 Speclal Hazards of Combustion
' Products: None
8.8 Behavior in Fire: Vapor ls heavier than air
and may travel a considerable distance lo
a sourca of ignition and flash back.
p " 6.7 lgnitlon Tempserature: Dala not available
Flau::b-:EL-ElonE' vapor Urail may occur. 8.4 Etectrical Harard: Class |, growp O
Vapor may expl 1 ignited n an enclosed wea, 6.9 Buming Rate: 4 mm/min
€.10 Adlabatic Flame Temperature;
Oala not avaiable
Flre 611 Stokchiometric. Alr to Fuel Ratio:
Dals not available :
8.12 Flame Temperature: Data not available
7. CHEMICAL REACTIVITY
m:f’ﬂ " nose and thoat 7.1 Reacilvity With Water: No reaction
u lnn;god wm‘;usn Gizziness, headache, difficull 7.2 Reacilvity with Common Materiale: No
eathing or loss Of conscIousness. reacton
LiguiD : 7.3 Stabiiity During Transport Stable
Imatng to skin and ayes. 7.4 Heutrailzing Agents for Acida and
It swallowed, wil CAuse Nausea of vomiting. Caustics: Not partinent
7.5 Polymerizatiore Not pertinent
Exposure 7.6 Inhiohtor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Renctant to
Producty Dala not available
7.8 Reaciivity Group: 33
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS.
Yater Zoumg 10 shorshne. .
ay be dangerous i it éntars waler intakes.
Pollution
L RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION
{Ses Aesp Methods H k) 21 Category: Flammabls hquid 8.1 Aquatic Toxlctty:
3508 waming-high larnmabuity 22 Cilase:d 90 ppm/ 24 Iu/juvenile American
Evacuals wioa shad/TL,,/trash waler
Disperse and fush 91 ppm/24 tw/)uvenile American
shad/TL,./salt water
8.2 Walerfowl Toxicity: Data not avalizble
2.3 Biological Oxygen Demand (BODY
8%, 5 days
1. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chaln Concentration Potentiat
11 CG Comp Class: Mi: 4.1 Physical State (as shippad): Liguid None
Hyorocarbon Mixhwes 4.2 Color: Coloriess
32 Formuia: Not pertinent 43 Odor; Gasohne
13 IMO/UN Designation: 3.1, 3.2/1203 <
14 DOT ID Noz 1203
3.5 CAS Registry Noz Deta not avadadie
5 HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal Pr tve E Pr Qoggles, gioves. 9.1 Grades of Purity: Composition varies with
82 Symptoms Following Exposure: INHALATION causes initation of upper respiratory tract; central range of drattiation lemporatives used.
Parvous syslem by dep of varying degrees ranging from dizziness, 9.2 Storage Temperature: Amblent
and i o coma, and 10sp Y arrest; iregular heartbeal is 9.3 !nert Atmosphers: No raquirement
dangerous compiication. ASPIAATION causes severs lung irritaton with coughing, gagging, 9.4 VYenting: Open {tame arrester) or
dyspoea, subsiernal distress, and rapidly developing puimonary edema; iater, signs of pressure-vacuum
Dronchopnewnonia and pHeumonitis; acule onset of central narvous syslem exciement followed
by cepression. INGESTION causes imilation of mucous membranes of Iivoat, ssophagus, and
tation | by depx of c:.nllll nervous systerm; imeguias hearnbeal
53 Treatment of Exposure: Seak maedical attention. INRALATION: maintain respration; give oxygen
# nesced. ASPIRATION: enforca bed rest; admirssiar Oxygen. INGESTION: do NOT Induce
vomitng, lavage careluily i appreciable quantty was ingested; guard against aspvation into
Wngs. EYES: wash with copious quanuty of water. SKIN: wipe oif and wash with 30ap and
waiwr,
54 Theeshokd Limit Value: 200 ppm
§.5 Shart Term inhalation Limila: 500 ppm for 30 men
86 Toxkclty by Ingestion: Grade 2; LDue = 0.5 10 5 g/hg
5.7 Late Torxkity: None
5.8 Yapor (Gas) Irvitant Characteristica: Yapors cause a slight smarting of the eyes or raspiratory
syslem d present in high concenuvations. The effect is temporary.
59 Liquid or Soild Irritant Characterislica: Minimum hazard. If spiled on clothing and allowed to
1eman, may cause smarung and reddening of tha skin,
510 Odor Threshoic: 0.25 ppm
£11 IDLH Vake: Data not avadadble
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KEROSENE

KRS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
ATV

11, HAZARD CLASSIAICATIONS

Code of Federal Reguiationa:
Comixsatibhe Squsd
NAS Hazaed Rating for Bulk Weter
Transportation
Category Rating
Fre 2.
Health
Vapor iitart
Uguid or Sobd mant . 1
Posona.
. Water Pokstion
Human Toxichy.
Aquatic Toxicty
Aasthetic EHact,
Reactivity
QherChamicals . 0
Water
Seif Reacon.— . 0
NFPA Hazard Classification
Category Clasaification

=

Haalh Hazard (Bive) 0
A ity (Foc) 2
Reactivity (Yehow) 0

Common Synonyms Walery liquid Colorless Fuel od odor 8. FIRE HAZARDS
Tuminateg ol 8.1  Flash Point 100°F (min)C.C.
Range 8.2  Flsmmable Umits In Alr 0.7%-5%
Fuel of No. 3 Flosts on water. 83 Fire Extinguishing Agents: Foam, dry
Jot Fuet: JP-1 chermical, of casbon daxide
6.4 Fire Extinguishing Agenta Noi 1o be
Siop dschatgu | possibla. Usad: Water may be inefiective
Call ve capartmant. 8.5  Specisl Hazards of Combustion e
Avou contact with hquid. . . . X
ls::l-u and remova dhscharged material, a: Not pertineat
Nouty Iocal neaith and potiuiion control agencies. &8 Behavior In Fire: Not pertinent
8.7  Ignition Temperature: 444°F 12
6.3 Etectrical Hazard: Not pertinent
o €9 Buming Rate: 4 mm/min,
Combustibla.
" P 6.10 Adisbatic Flame Temperature:
Exunguish wih dry chomical, loam, or carbon dioxide. ;
Watur may be ineleclive on hia. Data nol availabée
Cool exposud contawuis wilh waler. 8.11 Stokchiomatric Al to Fuel Ratio:
i Dala not avalable
Fire 6.12 Flame Tempersturs: Caia not svalisble
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY |
Uouio 7.1 Resctivity WRh Water: No resction
o and oo 72 Resctivity with Common Materials No
Rumove conlanwnalud clothing and shoos. reacton 13
Flush afeciod ureas wih plenty ol walur. ®
IF IN EYES, hoWd eyikds opwa and ftush with plenty ol waters, 7.3 Stabiiny During Trane S
IF SWALLOWED sid victum 18 CONSCIOUS, have vicin annk weter 7.4 Neutnitring Agents for Aclds and
o mulh. Caustics: Not pertinent
DO NOT INDUCE VOMITING. 7.5 Polymerizations Not pertinant
Exposure 7.8 Inhibltor of Polymertzation:
Not pertinent
7.7 Molar Ratlo (Reactant to
Producty Data not available
7.3 Reactivity Qroupe 33
121
Bangerous 10 aqustic life in high concantratons.,
Water Fouling to shorelina. 122
May bé dangerous if It enters water intakes. 1
23
PO“U“On Nouly local healih and wildule ofticials.
Nouly operulors of nearby wates intahas.
124
1. RESPONSE TO DISCHARGE 2 lABEL 8. WATER POLLUTION
(See A ds Handbook) 21 Category: None L1 Agquatic Toxicity: 128
Mechanical conlainment 22 Class: Not pertinent 2990 ppim/24 e/dhoegill/ TLu/tresh 128
Should bes remaved weater 17
Chamical and physical treatment 8.2 Waterfowl Toxicity: Daia not avalable
4.3 Blologkcal Oxygen Demand (BODR 128
53%, 5 days
8.4 Food Chain Concentration Potentiak
None 128
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
A1 cal y Class: h 41 Physical State (ss shippedy Uquid
Hyarocarbon Mmuu 42 Color: Coloriess 10 light brown
3.2 Foonulx: ClHa +3 43 Odor: Charscterisac
33 INO/UN Designation: 1.3/122)
14 DOT IO Nou 1223
3.5 CAS3 Registry No.: 8008-20-6
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal Protective Equipment Prolective gioves; goggles or {ace shieid. 9.1 Grades of Purity: Ught hydrocartbon
52 F [3 : Yapor causes slight writation of eyes and nosa. Liquid imitaies distilate: 100%
uomccl\, it \nken lﬂlo ungs, causes coughing, distress, and rapidly deveioping puimonary 22 Storsge Temperaturs: Ambient
edama. 2.3 inert Atmosphers: No requirement
53 Treaunent of Exposure: ASPIHATION: enforce bed rest; sdminister oxygen; call a doctor, 9.4 Venting: Open (Nams armesier}

INGESTION: go NOT Induce vomiling; call 8 docior. EYES: wash with plenty of water. SKIN:
wpe off and wash with soap and water.

54  Threshold Limit Value: 200 ppm -

5.5 Short Term Inhalation Limita: 2500 mg/m? for 60 min.

54 Toucity by Ingestior: Geade 1; LDse = 5 10 15 g/kg

5.7 Late Yoxicity: Dala not avaitable

5.8 Yapor (Gas) lrritant Charsctaristics: Vapors cause a siight :mlnir\g of the eyes or raspralory
system f present in high The stect s

59 Liquid or Solid irritant Characteristics: Minemum hazard. if sptlbd on doming and sllowed to
remam, may cause smarting and redgening ol the skin.

5.10 Odor Threshold: 1 ppm

&11 10U Yaive: Data not available

12 PHYSICAL AND CHEMICAL PROPERTIES

Physical Stats at 15°C and 1 et

Uquid -
Mokcuiar Welghts Not perent
Boiting Point st 1 st

382-500°F

= 200—260°C = 473—53"K
Freezing Point:

—50°F = —45.6°C = 227.8°K

0.80 21 15°C M
Uquid Surtace Tenalore
23-32 dyres/cm
= 0.023-0.032 N/m st 20°C
Uiquid Water irtertaciel Terwiorc
47-49 dynea/om = 0.047-0.048 N/m ot
20C

1210 Vapor (Gas) Specific Geavity:

NOt pertinent

1211 Ratio of Bpecific Heats of Yapor (Gask

Not partinent

1212 Latert Hest of Yaportzators

110 Bw/b = 60 cal/g =
2.5 X 104 Jrg

1213 Heat of Combustione —18.340 BU/D =

—10,300 cal/g = —43124 X 10° J/xg

1214 MHest of Decomposition: Not pertinent
1215 Heat of Solstiors Not perorent
1216 Heat of Polymerizstiors Not pertinent
1225 Heat of Fusiorx Data not zveiable
1228  Limiting Yakse: Data not svadsbie
1227 Reid Yapor Pressurs 0.1 pain

MOTES
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Lead (Pb)

Physical and Chemical Description: Pb, soft, ductile, gray metal,

insoluble in water but dissolves slowly in water containing a weak
acid. Since lead is an.elemcnt, it will remain indefinitely once
released to the environment.

Uses: Lead is used in electroplating, radiation protection devices,
plastics, electronic equipment, storage batteries, gasoline anti-knock
additivies, and pigments.

Toxicity in Water: The hazards of human exposure to lead are well

known. Symptoms of lead poisoning include Ffatigue, anemia, abdomirnal
pains, constipation, and neurological damage. The Florida Primary
Drinking Water Standard (F.A.C. 17-22) for lead is 50 ug/lL

The toxic effects of lead on aqqatic organisms 1s stroagly
dependent on the water hardaess. To protect freshwater aqgatic life at
hardne;ses of 50, 100, and 200 mg/l as CaCO3, the concentrations éf
lead should not exceed 0.75, 3.8, and 20 ug/l, respectively. To .
protect saltwater life, lead should not exceced 25 ug/l (EPA, 19795-

Classificarion: Hazardous Substance (EPA).

Hazardous Waste Coustitucnt (EPA)

Priority Toxic Pollutant (EPA)



MINERAL SPIRITS

MNS

10. HAZARD ASSESSMENT CODE
(See Hazard Azsessment Handbook)
A-T-U

11, HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions
Combusuble bquid

112 NAS Mazard Rating for Bulk Water
Transportatiore Not Fsted

113 NFPA Hazard Clasaification

Category paumetﬁon

Health Hazard (Bhue)..
Flammabiiity (Red) ....
Reactivity (Yailow)

Common Synonmyms Watery hqusd Coloriess Gasofine-ike odor 6. FIRE HAZARDS
Patroleun sprits 105—140°F
Naphiha (R} ﬂ.:;:l;t C.C,, depending
Floats on water, 62  Pammable Lmits In Al 0.8%.5.0%
8.3  Fire Extinguishing Agents: Foam, carbon
dioxide, dry chemical
Stop discharge if possibie. 8.4 Fire Extinguishing Agents Not to be
Call tve department. . Used: Do not use siraight hose water
Avoid conlact wih kquid. sream.
1s0iate and remove discherged malarial.
Nouly local heaith and poliuton contral agencies. 8.5  Special Haxards of Combustion
Products: Not pertinent
6.6 Bahavior ¥n Flre: Not pertinent
67 igniton Temperature: S40°F
Combustble. ) 68  Electrical Hazard: Not pertinent
Extinguish with water, dry chemical, foam, o carbon diosida. 7o
Cool wxpased contaners with water. €9 Buming Rate: 4 mm/min,
410 A i Fhma Tempe d
Data not avaitatie
Fire .11 Stoichiometric Alr 1o Fuel Ratic:
Data nol available
‘ 6.12 Flame Tomperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
U 7.1 Raactivity With Water: No reaction
llfl“:ml rﬂ&n& 7.2 Reactivity with Common Materiaia: No
Aumove contamnated clothing and shoes. reaction
Flush alfeCted areas with plaaty ol walor. bility During Transport Stable
IF IN EYES, hold eyeixts opun and liush wilh plenty of water, 74 Stabilky ' cid
IF SWALLOWED and wcim 1s CONSCIOUS, Rave vicum diink watar 7.4 Neutralzing Agents for Acids and
of Mtk Caustics: Not pertinent
DO NOT INDUCE VOMITING, 7.5 Polymertzation: Not pertinent
Exposure 7.6 Inhibitor of Polymertzation:
Not partinant
7.7 Molar Ratio {Reactant to
Producty Dala not available
7.3 Reaclvity Groug: 23
EHect of low concentraons on aquabc lite ls unknown
Fouling to shorebine.
Water May be dangarous if it entars waler inlakes.
Pollutlon Notily locat health and wildife oHicials.
Nouly operators o neurdy water inlakes.
1. RESPONSE TO DISCHARGE 2. LABEL 5. WATER POLLUTION
(See Resp M Handbook) 2.1 Category: None 8.1 Aquatic Toxlcity: Data not available
Mechanical coninment 22 Clasa: Not partinent 42 Watertow! Toxicity: Data not availsbie
Should be removed 3.3 Biological Oxygen Demand (BODX
Chemucal and physical reatment 8%, 5 days
8.4 Food Chaln Concentration Polentlak
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 cac y Clasa: Mi n 41 Physical State (s shipped) Liquid
Hyorocanon Mmuvu 4.2 Color: Coloriess
3.2 Formula: Not applicable 43 Odor: Like gascfine
13 IQ/UN Designation: 1.3/1300
3.4 DQT D No: 1300
3.5 CAS Regisiry No: Date not available
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personsl Protective Equipment: Plastic gioves; 0oggies of face shield (as for gancilne). 9.1 Qrades of Purity: Yarious grades
52 F 9 Exp INHALATION: mild imitaion of respiratory tact. ASPIRATION: availabie. 70-100% of tha matedials are
mnWmmnMMWwmevummm Gecived from petroleumn, and 0-30% are
pression. INGESTION: Initation of stomach, ¢ty ke
53  Treatment of Exposure: INHALATION: remove victim o fresh akr. ASPIRATION: snforce bed rest; and tohuene. Flash points vary with the
orve oxygen; call a doctor. INGESTION: do NOT induce vomiting: guard against aspiration nlo exact composition but are usually
nga, EYES: wash -mwplommuolvuu SKIN: wipe off and wash with soap and above 100°F.
waler. 92 Storage Temperafure: Amblent
54 Thieshoid Limit Vaiue: Data not avaiable 9.3 Inert Atmosphere: No requirement

545 Short Term Inhalation Limits: 4000-7000 ppm for 80 min

58 Toxkity by Ingestion: Grade 2, LDas = 0.5 10 5 g/hg

5.7 Late Toxicity: Dala not available

5.8 Yapor (Gas) lrritant Char Yapon are g o the eyes and throat

59  Uquid or Solid liritant Characteristica: Minimum hazard. If spiled on clothing and allowed to
foman, may Causs smarting and reddening of the skin.

510 Odor Threshoid: Dala not availadle

5.11  IOLH Yalve: Data not available

9.4

Venting: Open (Tame arester)

12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atmc

Uquid
122  Molecular Welght Not pertnent
123 Boiling Point at 1 atme
310—395°F
= 154—=202°C = 428—475°X
124 Freexing Point Nol peronent
125 Critical Temperature: Not pertinent
128 Critical Presaure: Not pertinent
127 Specitic Gravity:
0.78 at 20°C (Bbquid)’
123 Lliquid Surtacs Tenslon: Data not svailable
123 Liquid Water Interfacial Tenelorc
Data not svaiable
1210 Yapor (Gas) Specitic Gravity:
Not pertinant
1211 Ratic of Specitic Heats of Yapor {Gask
(est) 1.030
1212 Latent Heat of Yaportzatiore
Data not svailable
1213  Heat of Combustion: Data not avaiable
1214 Heat of Decomposition: Not partinent
1215 Heat of Solution: Not pertinent
1216 Heat of Potymertzation: Not pertinent
1225 Hent of Fusiorc Data not svadabie
1228 Urmiting Yahoe: Data not svadadie
1227 Reid Yapor Pressure: 0.13 psia

NOTES
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Naphthalene (CjgHg)

Physical and Chemical Description: white crystalline solid with a

characteristic ™moth ball" odor. Naphthalene is more dense than
- water (sp. gr. 1.145) and has a solubilityuof 30,000 ~ 40,000 ug/l @
25°C. It meltas at 80°C but will sublime (volutiliz; from a solid) at
room temperature. Naphthalene is considered a polfnuclcnr aromatic
hydrocarbon (PAX). . '
Uses: intermediate in dye production and formation of solvents,
lubricants, and motor fuels. Used directly as a moth repellant.
Toxicity: Naphthalene may be absorbed by inhalation, ingestion or
skin or eye contact. Chronic exposure can causge catar#cts, kidney

disease and red blood cell breakdown, especially in infants and

i{ndividuals deficient in the cnzyme G6PD. Naphthalene has been shown
to be nommutagenic and noncarcinogenic.

Classification: Hazardous Substance (EPA)

Hazardous Waste (EPA)

Priority Toxic Pollutant (EPA)
Persistance: Naphthalene can oxidize in the presence of light and.
air, 50X after 14 days in one study. Microbial degradation has also.
been demonstrated in the laboratéry i; gsolutions as concentrated #s

3.3 ug/l. Little breakdown is expected, however, under the dark,

anaeroblic conditions characteristic of imn—situ ground water.



Phenanthrene (CjzH1p)

Physical and Chemical Description: colorless, monoclinic crystals

soluble in water, 1,000-1,300 ug/l @ 2.5°C, specific gravity = l;i79.
Phenanthrene is a PAH.

Uses: dyes, explosives, a natural constituent of coal tar and of
diesel oil (0.357).

Toxicity: Phenanthrene has been identified az a mild allergen and
human dermal photosensitizer. Limited acute and chromi; animal
experiments show it to be of low Lo moderate toxlcity.

Classification: none

Fluorene (Cl3HlO)

Physical and Chemical Description: Combustible white solid having a

density of 1.20 and a water solubility of 1980 ug/l.

Uses: Manufacture of dyestuffs.

Toxicicy: Little specific information is available about the toxicity
of fluorene but it is a polynuclear aromatic hydrocarbon (PAH), a
group whichk contains known human carcinogens.

Classification: None




OILS: DIES

EL

ODs

Common Synonymm Oily hquid Yotiow-brown Lubs or fuel of odor 8. FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
;*\::;g €1 Flesh Point (1-0) 100°F C.C {2-0) 125°F (See Huzard Asessament Kandbook)
cc A-T-U
Floats on water. €2 Flammable Limits In Al 1.3-8.0 vol.%
€3 Frre Extinguishing Agents: Dry chemical,
foam, or carbon dicxide
S1op gwcharge it pOSIDIN. 84 Fire Extinguishing Agents Not to be 11.  HAZARD CLASSIFICATIONS
m:;f:m: ln;quid . Used: Waler may be ineffective
hotate and remove gischarged matenal. €3 Special Harards of Combustion 111 Code of Federal Reguistions:
Nouty local heuith and poitubon conuol agencies. Products: Not pectinent Combustiie bquid
8.5  Behavior n Firm: Not pertioont 112 NAS Harard Rating for Buk Water
&7 igniton Tempersturs: (1-0) 350-025°F Transportation: Not Isted
12D} 490-545°F 113 NFPA Harard Claseificatioe:
E‘."..."f.",ﬁf:':.m dry chemical, foam, or carbon dioxide. 83 Blectrical Haxsrk Not partinent Cresgory Caalfication
Watat may be neftecirve on fue. 4.9 Buming Rate: 4 mm/min Health Hazad {Bloe)— . 0
Cool exposed conlaness with water. 610 Adiabatic Flame Temperaturs: F y (Red) 2 2
Data not avaitable Reacthaty (Yehow) °
Fire 611 Stoichiometric Alr ta Fuel Ratios
Cata not avaiable
. 6.12 Flame Temperature: Cata not avalable
CALL FOH MEDICAL AID. 7. CHEMICAL REACTIVITY
ﬁ“’m“wm 71 n..cmtymw-muomcu'on
Harmiul # swallowsd. 72 Reactvity with Common Materiai No
Aomuove contsrmneled clothmg and shoes. leacton
IFFIul:dn E.‘?Ecsl.o;\’o:;-:y’e;?:;:wvﬂ ‘;n:;:\l.mln plenty of water. 73 Stabiity During Traneport: Stable
IF SWALLOWED and wicin 8 CONSCIOUS, have victm annk water 7.4 Neutrakzing Agents for Acids and
o mulk, Cavetics: Not pertinent
DO NOT INDUCE YOMITING. o 75 Potymertzation: Not pertinent
Exposure 7.8 Inhibitor of Polymerization:
Not pertinent
7.7 Molar Ratio (Rsactant to
Producty Data not available
7.8 Reactivity Groug 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Prrysical Strte 3t 15°C and 1 stme
Oangerous 1o aquatic e In high concantratons. Liquid
Water f,‘:‘;“’b“: ot ouass i enters water intakes. 122 Molecular Welght: Not perorant
‘Pollution Notity Tocal haaftn and wildide officials. 123 550_2.:;. 1 e
Nouly operatcrs Of nearDy waler nlanes. - 288-T38°C = S61—812°K
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION e oy
(See Ly ds H ) 21 Category: None L1 Aquatic Toxkity: - =18 10 —~34C = 255 w0 239K
hecharical containment 22 Clesa: Not portinent 204 mg/1/24 hrijuvenile American 125 Critical Temperaturs: Not pertinent
Should be removed shad/T1_/salt weter 128 Critical Pressure: Not pertnent
Chemical and physical treatment 82 Waterfowl Tomcity: 520 mifkg 127 Specific Grevity:
N\ Do/ matiards 0.841 »t 16°C (Rquid)
L3 Blological Oxygen Demand (BOD): 123 Uquid Surtace Tenwlor
Data not available (oaL) 25 dynes/em = 0.025 N/m at
8.4 Food Chain Concentration Potentiat 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 129 Liquid Watsr Intertactal Tensior
11 cac y Clasa: Miscall 41 Ptrysical State (se shipped) Liquid {est) 50 dynes/cm = 0.05 N/m at 20°C
Myarocaron Motres 42 Color: Light brown 1210 VYapor (Gas) Specific Gravity:
12 Formuix Not appicadle 43 Odor: Like fusl ol Not partinent
13 MO/UN Deaignation: 3.1/1270 1211 Ratio of Specific Heats of Yapor (Oask
A4 DOT 1D Koz 1270 Not paronent
315 CAS Registry Kou Data not avallable 1212 Latent Meat of Yaportzation:
Not pertnent
1211 Heet of Combustiore —18.400 Br/h
5. HEALTH HAZARDS 9. SHIPPING INFORMATION = —10.200 cal/g = 429 X 10° J/xg
1214 Heat ot Decompoaltiors Not pertinernt
51 Personsl Protective Equipment Goggles or face shieid 9.1 Grades of Purity: Diesel Fuel 1-O (ASTM); 1215 Heat of Soksbors Not pernent
2 % f 9 E " 1 liquid s ingested, an y of-bawel Diesel Fuel 20 (ASTM) 1214 Heat of Polymertratiors Not pertrent
okt ocar. 92 Storage Tempersture: Ambient 1225 Heat of Fusion: Date not svatabie
£3  Trvatment of Exposurs: INGESTION: do NOT induce vomiting. SKIN: wine off, wash with 30ap 9.3 Inert Atmasphers: Na requirement 1228 Uimiting Vake Data not avadable
and water, EYES: wash with copious amount of water lor &t least 15 min. 9.4 VYemting: Open (flame aresie) 1227 Reid Yapor Preasurs: Vases
54 Threshold Limit Valua: No single TLY appicable.
55  Shori Term inhalation Limita: Data not availabie
L8 Tomschty by Ingestion: Grade 1; LDae = 5 1o 15 g/kg
&7 Lats Tomicity: Data not available -
58 VYapor (Gas) Inftant Characteristics: Vapors cause a slight smarting of the syes or respiratory
system of present In high concentrations. The eifect s lemparary,
53 Uguid or Soikd inftant Characteristics: Minmum hazad. it spited on clothmg and aliowed 1o
remain, may cause smarting and reddening of the siun.
$.10 Odor Threshoid: Data not avaisble
$11 JTOLH Yakse: Data not available
NOTES
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OILS, MISCELLANEOUS: LUBRICATING

OLB

an

IOLH Vaiuve: Data not available

! Common Synonyma Oity tiquid Yoliow-brown Lubae off oder & FIRE HALARDS 10. HAIZARD ASSESSMENT CODE
« ﬂa 81  Flash Poink 200°F C.C. (See Hazard Assesament Handook)
Motor od Floats on water. &2 Flammadle unn- In Az A-T-U
N Data not available
8.3 Firs Extinguishing Agents: Dry chernical,
foam, or carbon dioxide
Slop uschaige it possitie. &4 Firs Extinguishing Agents Not to be 11, HAZARD CLASSIFICATIONS
Call jwe cupaitment. Used: Waler of loam may cause frothing.
Avoid comact with hquid. . 8.5 Special Hazards of Combustion 11.1  Code of Federsl Reguistions:
1s0la16 and removae discharged malenal. Not ksted
Nouty local healtth and poliution conurol agencias. Products: Noi pertinent
6.6 Behavior In Firw: Not pertinent 112 NAS Harsrd Rating for Bulk Wrter
67  igrition Tempersture: S00°F-700°F Transportation: Not fsted
8.3 Electrical Harard: Not pertinent 113 NFPA Haxard Clasaification:
Ec"’“""""""n N oxide 69  Buming Rate: 4 mm/min,
Sy i oy harnea. eam o caroon diide. €10 Achubatic Fare Tomporatire:
Cool 8xpased Contaunurs with waler. Dals not avaiisbie
6.1 Stowchiometric Alr to Fuel Ratio:
Fire Data not available
6.12 Flame Temparature: Data not availabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
IE»?-U'D 10 3xin and eyes. 7.1 Rasctivity With Water: No reaction
Hasmtul d swallowed. 7.2 Reactivity with Common Materiala: No
Aumove contaminated ctlothing and shoes. reacton
Flush alfoctind areas wiln phaity Of watel. lonty of water, 7.3 Stablity During Transport: Stable
:; ?wiﬁ%w"?'é’ :’: e Ergngucslgz'sm Pava ctim Sk waler 7.4 Neutraiizing Agents for Acidy and
of mulk. Causticx: Not pertinent
DQ NOT INDUCE VOMITING. o 7.5 Polymarzation: Not pertinent
Exposure 7.6 Inhidttor of Polymertzation:
Not pectinent
7.7 Molar Ratio (Reactant to
Product): Dsta not avadable
7.8 Reactvity Group: 33
12, PHYSICAL AXO CHEMICAL PROPERTIES
12.1  Physicat State ot 15°C and 1 atme
EHect of low concentratons on aquatc e is unknown. Liquid
Water :A?ywb,g ?;3::':»1 R entera water intakas. 122 Moleculac Weight Not pertnent
Pollutlon 123 Boiling Point at 1 atme Very high
v Nouty local health and wikahile officials. 124  Freexing Point Not pertinent
’ Noufy oourators ol nearby wales ntahkes. 125 Critieal Temperature: Not pertinent
126 Critical Pressure: Not pertinent
r L RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION 127 Speciic Gravrry: (est)
{See Resp Methods H. k) 2.1 Category: None 2.1 Aguatkc Toxlcity: Data not availadle 0.902 at 20°C {Bquic)
Mechanical containment 22 Class: Nol pertinent 82 Yisterfowl Toxlcity: Data not aveilable 128 Llquid Surface Tension
Shouid be removed 8.3 Blological Oxygen Demand (BOD) J6-37.5 dynes/em
Chemical and physical treaiment Data not avaiadle = 0.036—0.0375 N/m at 20°C
8.4 Food Chain Concentration Potentlak 129 Liquid Water interfacial Tension:
None FT—54 aynes/am = 0.033—0.054 N/m
2t 20°C
1210 Yspor (Gas) Specific Gravity;
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Not pertrent
31 CQ Comp y Clasa: Mi: 4.1 Physical State (xs shipped): Liquid 1211 Ratio of Specitic Haats of Yapor (Gaa):
Hydrocarbon Mixtures 42 Coior: Yellow fluorascent Not pertinent
32 Formuia: Not applicable 43 Odor; Characieristic 12.12 Latent Heat of Yaportator
33 1O/UN Designation: 3.3/1270 Not perunent
34 DOT D Ne: 1270 1213 Neat of Combustion: —18,488 Br/D =
3.5 CAS Registry Na Data not svailable —10.270 cal/g = —429.98 X 10% J/xg
1214 Heat of Decomposttione Not perbrent
1215 Hesl of Sohstion: Not pertnent
5 HEALTH RAZARDS 3. SHIPPING INFORMATION 1218 Heat of Poiymenzation: Not permnert
Ea o . ) 1225 Heat of Fusion: Data not avadabie
51 Personal P i q f gioves; goggles or face shield. 9.1 Grades of Purity: Various viscosities 1226 Umiting Yaks: Data ot avaiatie
52 E. 2 INGESTION: minimal gasvomntestinal tact munor\. increased 9.2 Storage Tempersture; Ambient 1227 Reid Vapor Presaure: Data not avaiabie
vnqu.ncy of bowel passage may occur. ASPIRATION: pulmonary imiaton ks normalty minimat 93 Inent Atmosphere: NO requirsment
tut may becOMe More severe several hours after axposure. 9.4 Venting: Open (lame arresier)
53 Treatment of Exposure: INGESTION: do NOT lavage or induce vomiting. ASPIRATION: trsatment .
fod y NOL requs delayed ol puimonary irritation can be datectsd by serial
chesl x-rays. EYES: wash with copious quantity of water. SKIN: wipe oft and wash with scap
and water. -
54 Threshoid Limit Vaive: Data not svailable -
53  Short Term inhalation Umits: Osta not available
58  Toxicfty by Ingestion: Grade 1; LDwe = 5 10 15 g/kg
57 Late Toxicity: Dala not avaiable
&3 Yapor (Gas) lrritant Chacacieriatics: Vapors cause s slight smarting of the eyes or respicatory
system it presant In high concentrations. The eftect is tsmporary.
59  Uquid or Soild Irritant Characteriatics: Minimum hazard. if apilled on clothing and allowed to
remain, may cause smarung and reddening of he sk
5.10 Odor Threshold: Data nat available NOTES
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OILS,

MISCELLANEOUS: PENETRATING

OPT

10. RAZARD ASSESSMENT CODE .
{See Hazard Assesament Handoook)
A-T-U

11, HAZARD CLASSIFICATIONS

11.1 Code of Federsl Regulstions:
Not itsted

112 NAS Harard Rating for Buk Wrter
Transportatiors Not ksted

113 NFPA Hazard Classification: -
Not listed

Common Synonyms Oity iquid Yeoilow Motor oi-iike odor & FIRE HAZARDS
Preservatve od o
> ; 8.1 Flash Point 295°F
dupiscing ol
Water dapt 62  Fammable Limits In Ak
Floats on water. Datz nol available
8.3  Fire Extinguishing Agents: Foam, dry
cnhemical, or carbon dioxde
Siop cscharye il poasitd. 8.4 Fire Extinguishing Agents Not to be
Ca:.é" d“p‘lm!el’:“l;quid . Used: Waler or foam may cause trothing.
A conlact witl .
Iotate and 1a0move cwscharged material. 85  3pecial Hazards of Combustion
Nouty local heaith and poliulion conuol agencies. Products: Not pertinert
&8 Behavior in Fire: Not pertinent
0.7  igniton Tempersturs: Data not availabla
e 8.8  Electrical Hazard: Nat pertinent
Extinguish v‘n’lh foam, dry chermucal, or carbon dioxidae. 68  Buming Rate: Dals not availab
Waler may be inettuclive on ke, 8,10 Adladatic Flame Temperature:
Data not avaiable
Fi 6.11 Stolchiomstric Alr 1o Fuel Ratio:
re Oau not avajable -
6.12 Flame Tamperaturs: Dals not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
'
LIauin
eta 10 skin and syss. 7.1 Resctivity With Water: No reaction
Harmiul it swallowed. 72 Resctlvity with Common Materiata: No
?nmow contanunaled clotning and shoes. reacbon
lush atlected areas with planty of welus. ranaport
IF IN EYES, hold eyckds opun and tlush with planty of waler. 73 Subilfty During T Stable
IF SWALLOWED and victvn 13 CONSCIOUS, have wictum drink water 7.4 Neutnaling Agsnts for Acids and
of Mmitk, Caustics: Not pertinent
oUC MITING.
DO NOT IN E VOMITING 7.5 Polymerizatiors Not pertinent
Exposure 7.6 innibiier of Polymertzation:
Not pertinent
7.7 Molar Ratio (Reactant to
Producty Data not available
7.8 Reactivity Group: 32
Eftect of low concentrations on aquatic bfe is unknown
Water Fouling to snorehne,
May be dangarous if it enters waler intakes.
Pollution Notity local healih and wildhfa oHicials.
Nolity opurators of nuarty waler inlakes.
1. RESPONSE TO DISCHARGE 2 LABEL % WATER POLLUTION
{Sees R dethods H ) L1 Category: None 8.1 Aquatic Toxicity: Dala not available
Mecharical contsinment 22 Ciasa: Not pertinent $.2 Watertow! Toxkity: Data not available
Should be removed 8.3 Biokgical Oxygen Demand (BOD)
Chemicat and physical Uestment Data not avedable
8.4 Food Chaln Concentration Potentlak
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
A1 CG C y Clasa: Miscel 4.1 Physical State (as shippedk Liquid
Hydrocarbon Mixtures 42 Cotor: Yellowish
3.2 Formula: Not spplicable 43 Odor: Like mator oif
33 1MO/UN Designation: 3.3/1270
3.4 DOTID Noz 1270
3.5 CAS Registry Noz Data nol available
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personai Prolective Equipment: Protectve gloves; Qoggies or face shield, 9.1 Grades of Purity: Commerciat

movements,

57 Late Toxicity: Data not available

$.10 Odor Thrashold: Data not available
5.11 IDLH Value: Data not availabie

52 Symptoms Following Exposure: Liquid may imiate

and & trequency ol bowel

$.3  Treatment of Exposure: INGESTION: have victim drink waler of milk; do NOT Inducs vomiting.
ASPIRATION: check for delayed deveiopment of pulmonary kritabon by seral x-rays. EYES:
wash wilh copious amounts of water. SKIN: wipe off, wash with saag and water,

54  Theeshold Limi Value: Dala not avaiable

$.5 Short Term Inhalation Limits: Data not avedadie .

58 Taxkity by ingestion: Grade 1 LDse = 5 W0 15 g/kg

5.8 Yapor (Qas) Irritant Characteristics: Yapors cause o siight smarting of the eyes or respiratory
sysiem i present In high concentsations. The effect is temporary.

5.9 Liquid or Solid Irritant Characteriatics: Minimum hazard. If spiiled on clolhing and aflowed to
remain, May cause smarting and reddernng of skin.

2
3
9.4

Storage Temperature: Ambient
Irvert Atmosphere: No fequirement
Venting: Open (flame arresier)

12 PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physical State at 15°C and 1 atme
Uquid
122 Molecular Weight Not persnent
123 Bolling Point at 1 atms Yecy high
124 Freezing Point Not pertinent
125 Critieal Temperature: Not peronent
128 Critcal Pressurs: Not pecinent
127 Specific Gravity:
0.8061 at 20°C (Bquid)

- 128 Lquid Surfsce Tenalone "

29.8 gynes/cm
= 0.0298 N/m at 24°C
129 Uquid Water Intertacia) Tenslon:
5.5 dynes/om = 0.0055 N/m at 22°C
1210 VYapor {Gas) Specific Gravity:
Not pertinent
12.11 Ratlo of Specific Heats of Vapor (Qesk
Not pertinent
1212 Latent Heal of Yaportoationrt
Naot pertinant
1213 Hest of Combustion: (sst}
—16,000 Btu/B = —10,000 cal/g =
—420 X 10 Jrxg
1214 Heat of Decomposition: Not pertinent
1215 Heat of Solvtiorc Not pertrent
12.16  Heat ot Polymerizatiore Not pertinent
1225 Heat of Fusiorc Dala not svatabie
1228 Umiting Vakoe: Data not svalable
1227 Reid Yapor Pressure Outs not avaiable

HOTES
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The World Hcﬁlth Organization has established an internﬁtional
standard for PAH's in drinking water of less than 0.2 ug/l. This
regommendation is based upon the composite analysis of six PAH's in
drinking water: fluoranthene, benzo(a)pyrene, bcnzo(é,h,i)perylene,
benzo(b) fluoranthene, benzo(k)fluoranthene, and indeno(l,2,3-cd)-
pyrene. The selection of thege six PAL's was not made on the basis
of health ecffects but wére selected ag useful indicators of PAH
pollution. The EPA estimated carcinogenic risk of 1072 for a
lifetime consumption of water with a concentration of total

carcinogenic PAH's of 0.028 ug/l is not applicable in this study



et Nt e A AN NILL A Ll d UL NN, AN o SUL Lo NN A, FYLNIN Do L Vivd L, & &) — A e d W AW AW hadi

. ALL RIGHTS RESERVED TWX 510-670-3600
‘CUSTOMER P.O. NO. J-12290

DATE 2/23/88 MATERIAL_SAFETY DATA SHEET PAGE 1

. SECTION I -GENERAL INFORMATION
ATALOG NO 48510 : (REORDER PRODUCT BY THIS NO.)
_PRODUCT NAME °1,1,1-TRICHLOROETHANE 1G%
DATA SHEET NO R430110
1,1,1-TRICHLOROETEANE

FORMULA CH3CC13 FORMULA WEIGHT 133

CAS 71-55-6 NRTECS KJ2975000 -
SYNONYM METHYLCHLOROFORM , .
MANUFACTURER SUPELCO INC. PHONE 814-359-3441 &

ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES
MATERIALS - PERCENTAGE - CAS #
. (FORMULA) - TLV(UNITS)
LD50 VALUE - CONDITIONS

N/A

SECTION III - PHYSICAL DATA

BOILING POINT 74 C MM MELTING POINT -35 C ‘

VAPOR PRESSURE 104.40 25.0 C SPECIFIC GRAVITY 1.330 25.0 C (WATER=1
VAPOR DENSITY 4.54 C (AIR=1) PERCENT VOLATILE BY VOLUME 100 '
WATER SOLUBILITY .7 EVAPORATION RATE 0.35 (ETHER=1)

APPEARANCE CLEAR, COLORLESS LIQUID ETHER-LIKE ODOR

i SECTION IV - FIRE AND EXPLOSION HAZARD DATA
-ASH POINT F FLAMMABLE LIMITS LEL 7.0 UEL 16.

EXTINGUISHING MEDIA
WATER
co2
DRY CHEMICAL
SPECIAL FIRE FIGHTING PROCEDURES
WEAR SELEF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOSION HAZARDS
'VAPORS FORM EXPLOSIVE MIXTURES WITH AIR.
THE FOLLOWING TOXIC VAPORS ARE FORMED WHEN THIS MATERIAL IS HEATED TO
DECOMPOSITION.
HYDROGEN CHLORIDE & POSSIBLY TRACES OF PHOSGENE

SECTION V - HEALTH HAZARD DATA
LD50 10300 MG/KG ORAL RAT TLV 350 PPM

EMERGENCY AND FIRST AID PROCEDURES
EYES
FLUSH EYES WITH WATER FOR 15 MINUTES.
CONTACT A PHYSICIAN.



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 _
K TWX 510-670-3600

DATE 2/23/88  MATERIAL SAFETY DATA SHEEE‘ PAGE

_CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
‘RODUCT NAME 1,1,1-TRICELOROETHANE 1G
DATA SHEET NO R430110
1,1,1-TRICHLOROETHANE

SECTION V_ - HEALTH HAZARD DATA

* CONTINUED *

SKIN

PROMPTLY WASH SKIN WITH MILD SOAP AND LARGE VOLUMES OF WATER.

REMOVE CONTAMINATED CLOTHING. g
INHALATION

IMMEDIATELY MOVE TO FRESH AIR.

GIVE OXYGEN IF BREATHING IS LABORED

IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION
CONTACT A PHYSICIAN

INGESTION

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON

NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT

DO NOT INDUCE VOMITING.

GIVE LARGE AMOUNTS OF WATER

IMMEDIATELY CONTACT A PHYSICIAN.

NEVER ADMINISTER ADRENALIN FOLLOWING METHYLCHLOROFORM OVEREXPOSURE.
INCREASED SENSITIVITY OF THE HEART TO ADRENALIN MAY BE CAUSED BY OVER
EXPOSURE TO METHYLCHLOROEORM.

EFFECTS OF OVEREXPOSURE

MAY IRRITATE EYES AND/OR SKIN

MAY BE FATAL IF INHALED

MAY BE FATAL IEF SWALLOWED

BURNS EYES

DERMATITIS

IRRITATES NOSE AND THROAT

HEADACHE

NAUSEA

DIZZINESS

DEPRESSES CENTRAL NERVOUS SYSTEM

LIVER DAMAGE

KIDNEY DAMAGE

THERE IS NO DOCUMENTED EVIDENCE THAT METHYLCHLOROFORM CAUSES AN IN-
CREASED CANCER INCIDENCE IN HUMANS.

DEPRESSION OF THE CIRCULATORY SYSTEM HAS BEEN REPORTED AS A RESULT OF
OVEREXPOSURE TO METHYLCHLOROFORM. THE HEART MAY BE SENSITIZED BY
METHYLCHLOROFORM, & VENTRICULAR ARRHYTHMIA MAY BE INDUCED.

SECTION VI - REACTIVITY DATA

STABILITY STABLE.

CONDITIONS TO AVOID

AVOID MIXING WITH CAUSTIC SODA, CAUSTIC POTASH OR OXIDIZING MATERIALS
SHOCK SENSITIVE EXPLOSIVES MAY FORM.



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 ,
- TWX 510-670-3600

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE

CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
{ RODUCT NAME 1,1,1-TRICHLOROETHANE 1G
DATA SHEET NO R430110
1,1,1-TRICHLOROETHANE

' SECTION VI - REACTIVITY DATA
* CONTINUED *

INCOMPATIBILITY
STRONG BASES .
OXIDIZING AGENTS
AVOID USE WITH ALUMINUM AS SOLVENT MAY DECOMPOSE:
HAZARDOUS DECOMPOSITION PRCDUCTS
HYDROGEN CHLCRIDE & POSSIBLY TRACES OF PHOSGENE

HAZARDOUS POLYMERIZATION WILL NOT OCCUR.

CONDITIONS TO AVOID
N/A

SECTION VII - SPILL OR LEAK PROCEDURES

' _fEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
TAKE UP WITH ABSORBENT MATERIAL.
VENTILATE AREA.
FLUSH AREA WITH WATER.
WASTE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FKFEDERAL, STATE, OR LOCAL REGULATIONS

SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (SPECIFIC.TYPE)

WEAR NIOSH/OSHA APPROVED RESPIRATORY PROTECTION.
WEAR SELF CONTAINED BREATHING APPARATUS.

PROTECTIVE GLOVES
WEAR NEOPRENE GLOVES.
EYE PROTECTION
NEAR PROTECTIVE GLASSES.
VENTILATION '

USE ONLY IN WELL VENTILATED AREA.

607



,SUPEtCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 60"
TWX 510-670-3600

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE 4

.-.CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.)
“RODUCT NAME 1,1,1-TRICHELOROETHANE 1G _
DATA SHEET NO R430110
1,1,1-TRICHLOROETHANE

SECTION VIII - SPECIAL PROTECTION INFORMATION
* CONTINUED * .

SPECIAL

N/A -
OTHER PROTECTIVE EQUIPMENT |

N/A

SECTION IX PRECAUTIONS

STORAGE AND HANDLING

STORE IN DRY, WELL VENTILATED AREA.
OTHER PRECAUTIONS

AVOID EYE OR SKIN CONTACT.
_ AVOID BREATHING VAPORS.

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

LAST REVISED 11/20/86



TETRACHLOROETHYLENE

TTE

Common Synonyms Walery Squid Colorless Swest odor
Tetrscap
PerchioroeTryiens
Perk o Sinks In waler. krilating vapor s produced.

Siop dischasrge # possible,

Avosd conlact with hquid and vapor.

holale and remove discharged matsdial.

Nouty local health and potiubon contol agencies,

[ &4

6. FIRE HAZARDS

Flash Polat: Not flammabie

Flammabile Limits In Al Not flammabla

Fire Extinguishing Agents: Not pertinent

Fire Extinguishing Agents Not to be
Used: Not pertinent

Special Haxards of Combustion
Products: Toxic, Iftating gases may be

10. HAZARD ASSESSMENT CODE
(See Huxard Assecsment Handbook)
A-X

11, HAZARD CLASSIFICATIONS
111 Code of Federsl Regulstions:

ORAM-A
112 NAS Harard Rating for Bk Water
Traneportstion:
Catogory Rating
Fre. []
Health

CVaporwtant .- 1

Poiaons. 2
Water Polution

Human Toxicity. 1

Aquatc Texcity 3

Assthetic ENect 2
Reactivity

Other Chemicals 1

Water 14

SetReaction._.__ .
113 NFPA Harard Classificatiors
Not Baled

ot 6.9 Buming Rate: Nol lammable
P, ":' IlMLmMMMM &10 Adiabatic MTmmm
Data not available
&.11 Stoichiometric Alr to Fusl Ratio:
Fl Data not avallable
re 4.12 Flame Temperaturs: Dala not avalable
CALL FOR MEDICAL A0, 7. CHEMICAL REACTIVITY
YAPOR ¥
Jimatng o , and v 7.3 Reactivity With Water: No rsaction
N Inhaled. wil Cause GG breathing, of loss of consciousness. 72 Resctivity with Common Materials: No
Move 10 iresh ax. spusion, freaction
it treathing has stopped, give artficial respualion. 7.3 Stsbuity During Transport: Stable
1 bruatiung la ditticul, grve oxygen. 74 Neutrsitzing Agents for Acide and
uouio Caustics: Not pertinent
inta 1o shin and eyes. '
Harmiua if swaliowed. N 7.5 Polymerizatior: Not pertinent
Exposure Remove contamsnaled clothing and shoss. 7.6 Inhibltor of Polymertzation:
Flush attecied areas with plenty of waler. n of wat Not pertnent
IF IN EYES, hoid eyelds open and flush with plenty of waler,
IF SWALLOWED ama wictrn 1a CONSCIOUS. huve victim dnck waler 7.7 Molar Ratio (Reactant to
of mik. Producty Data not avallable
78 Reactivity Groug: Deta not available
Eftect of low concentratons on squatic ke i unknown
Water May be dangercus i R sniers water ntakes,
Notty local health and wickie officials.
PO”U“OH Nouty operalors of neartry water intakes.
L RESPONSE TO DISCHARGE 2 LABRL 3 WATER POLLUTION
(Soe Aosp Methods & k) 21 Category: None 8.1 Aquatic Toxicity: Data not svalable
Should be. removed 22 Class: Not pertinent 8.2 Wateriowl Toxkcity: Data not avallable
Chemical and physical trsatment 3.3 Bilological Oxygen Demand (BODX
None

3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

31 €O Compatibiftty Cissa: Nof ksted 41 Physical State (3s shipped): Liquid
32 Formuix CaC=CCl 42 Color: Coloriess

33 WO/UN Designatiore 9.0/1897 43 Odor: Ethereal; tke chiorofonm: mildly
314 DOT ID No 1897 sweet

385 CAS Regietry No. 127.184

o4

Food Chain Concentration Potentiak
None

5. HEALTH HAZARDS

&1 Mmm!wFumwmﬂommthww
ar-mophed mask; chemical QOQies or facs shiekt, plastc gioves.
82 Symptoms Following Exposure: Vapor can aflect central nervous system and cause anesthesia.
Uquid may ifate skin sfier prolonged contact. May rmate eyes but causes no Injury.
Treatment of Exposurs: INHALATION: il Bineea occurs, remove patient 10 iresh akr, keep him
wam and Quiet, and gat medical attention. INGESTION: Induce vomiting only on physician's
recommenciation. EYES AND SKIN: flush with plenty of waler and gel medical attenton it
. Inmaton or iy ocCurs. .
4  Threehold Limit Value 50 ppm -
&8 Bhort Term Inhalation Limita: 100 pom for 80 man, .
88  Tomkity by ingestior: Grade 25 LDse = 0.5 10 5 g/kg
57 Luris Toxicity: None
53 Yapor {Gas) Writant Charscteristics: Yapors cause a sight amarting of the ayes or throat X
present in high concentrations. The effect is tlemporary.
£3  Loguid or Sold Iivitant Characterietics: Minimum hezard. it spified on clothing and afiowed 10
remain, may cause smarting and reddening of the skin.
8.10 Ocor Threshokd S ppm
£11 10LM Vedue: 500 ppm

c

.1

22
L 5]
2.4

9. SHIPPING INFORMATION
Grades of Purity: Dry cleaning and

industrial grades: 95+ %
Storsge Temperature: Amblent

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State ot 15°C and 1 xtm:
Uquid
122  Molecular Weight: 16523
123 Bolling Point at 1 admc
250°F = 121°C = IM4'K
124 Freexing Point
—03°F = —22.4°C = 250.8°K
125 Critical Tempersture:
B57°F = MUTC = 820°K
128 Critical Pressurs: Not pertnent
127  3pecific Grarvity:

122 liquid Surtesce Tenslore
313 dynes/cm = 0.0313 N/m st 20°C
129 Uquid Water intertacial Tenslor
44.4 dmes/cm = Q0444 N/m ot 25°C
1210 Vapor {Gas) Specific Grarity:
Not perunent
1211 Ratio of Specific Herts of Yapor (Gask
.18
1212 Latent Heat of Yaportoatiors
$02 Buw/d = 50.1 cal/q =
2.10 X 10 J/xg
1213 Hewl of Combustion: Not pertinent
1214 Heat of Decompositiors Not partnent
1215 Heat of Sokstiore Not partinent
1218 Heat of Polymerizztion: Not pertnent
1225 Heat of Fusiom Data not svalable
1224 Umiting Yehue Data 1ot svailadie
1227 Reid Yapor Pressurs: Duta it svalable

NOTES

JUNE 1985




TETRAETHYL LEAD

TEL

10. HAZARD ASSESSWMENT CODE
(See Huzard Assesament Handbook)
A-X-Y

11. HAZARD CLASSIFICATIONS

11.1 Code of Feders! Reguistionx:
Polison, B

11.2 NAS Haxard Rating for Btk Water
Transportation: Not ksted

11.3 NFPA Hazard Clasaification:

Calegory Classification

Heafth Hazarg (Bue) " 3
f ikty {Rec). 2
Reactivity (Yellow) 3

Common Synonyma Ouy Bauid Coloress, bt Fruity odor 6. FIRE HAZARDS
TEL generally dyed red
Lead tetsethyl 6.1  Flash Poink 200°F C.C.; 185°F Q.C.
62 Flammable Limits In Alr:
Sinks in water, Poisonous, flammabla vapor is produced, Dala not available
6.3  Fire Extinguishing Agents: Water, loam,
dry chemical, or carbon dlaxide
AVOID CONTACT wiiir LIQUIO AND VAPOR. Kaup poo away. 6.4 Fire Extinguishing Agents Not to be
Weas les, ppas , and (-1
\ncluding gioves), s . Usad: Not pertinent
Stop cracharga d possible. 6.5 Special Hazards of Combustion
Cal ive depastment. - ted n
Stay upwind and Use waler spray 10 “knock down™ vapor. Products: Toxic gases are geners!
Isolate and remove discharged matedal. fres.
Nouly local heaith and potution Conuol sgencias. €8 Behavior In Fire: May explode in fres.
87 T ture: above
POISONOUS GASES ARE PRODUCED IN FIRE.
Containers may sxplods in fre. enclossd ar 68 Electrical Haxard: Not partinent
M L L} od in an
oo Deuuthung apparaius, and nubber overclothing &9  Buming Rale Oata not available
i luding gloves). 410 Adlabslic Flame Temperature;
Fire Combat fres hiom behind barer of protectod location. Data not avaiable
Flood cischarge area with weter.
Exunguish with water, ary chemical, foam, or carbon dioxide.
Cool uxposid conaners with waler.
(Contrved)
CALL FOR MEDICAL A1D. 7. CHEMICAL REACTIVITY |
VAPOR
POISONOUS IF INHALED OR IF SKIN 18 EXPOSED. 71 Raactivity With Waler: No rescton
kritating to -Kn. 72 Reactivity with Common Materials: Rust
Mou 10 rosh ax and some melals cause decomposiion.
It breathing has siopped, give artificial respiration.
W breatung is diftscuit, oni orygen. 7.3 Stablity During Transport Stabls beiow
) 230°F. Al higher tempecatres, may
LKQUID
POIBONOUS IF SWALLOWED OR IF SKIN 1S EXPOSED. detonate of expiods when confined,
Wil buwn eyes, 7.4 Neutralzing Agents for Ackds and
Exposure Rutnove conlaminated clothing and shoes. Caustica: Not pertinent
Flush arfecied steas with pionty of waler.
IF IN EYES, hoid eyehds opan and Hush with plenty of water. 7.5 Polymertzation: Not pertinent
IF SWALLOWED and wicum is CONSC OUS have victim drink water 7.8 Inhibhor of Polymertzation:
milk and Ruve NCLM NOLCEe vOmi Not ¢
1" swm.owso ah victm s UNCONSCIBUS OR HAVING CONVULSIONS, periinen
do nothung #xcept heep vichm waim, 7.7 Molar Rstio (Reactant to
Productk Data not avalabie
7.3 Reactivity Group: Dsta nol avedable
HARMFUL TO AQUATIC UFE IN YERY LOW CONCENTRATIONS,
Water May bs dangerous i it enters water intakes.
Nouty local health and wikdife officials.
‘Pollution Nouty operalors of NasDy waler inlakes.
1. RESPONSE TO DISCHARGE 2 LABEL 3. WATER POLLUTION
(Ses R thodas } ) 21 Category: Poison 81 Aquatic Toxchy:
Issue waming-poison, 22 Clasx 8§ 0.20 mg//98 hr/bluegill/TL,, /tresh
walar contaminam waler
Restrict acceds 8.2 Waterfowl! Toxicity: Data not available
Shouid be remaved 8.3 Blological Oxygen Demand (BODX
Chemical and physical trestment Data not availadle
84 Food Chain Concentration Polenttak
Dalz not avaiiable
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 CQ Compatibility Class: Not isted 4.1 Physical State (as shippedy Uquid
32 Formula: Po{CaHs)e 4.2 Color: Dyed red or other distinctive color.
13 IMO/UN Designation: 6.1/1649 43 Odor: Sweet
34 DOT IO Noz 1649
3.5 CAS Registry No: 78-00-2
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
&1 Personal Protective Equipment Organic vapor typs canisier face mask for short pedods; akr fine 8.1 Grades of Purity: Technical
type tor longer periods; necprens-coated, Squid-prool gloves; prolectve goggies or face shieid; 92 Storage Temperaturs: Ambient
muiqh(-colu.ddomhg:mbb«lhouwbouu 9.3 Inert Atmosphers: No requirement
52 Sy F g E d urinary autput of lead. If a large degres of rheorption 9.4 VYenting: Pressure-vacuum
hmmhmaumcmmmyummndum deiirium, coma and death. Do
NoL confuse with inorganic Jesd.
£3  Treatment of Exposurs: Remove victim rom contaminated srea and consult phyaican
Immadiately. INGESTION: induce vomiting. lel?: wash immecfiately with kerosene o simitar
pevoieumn distitate lollowed by 30ap and water.
54 Thesanokd Limit Vaive: 0.1 mg/m?
&5  Short Term inhalation Limita: 0.15 mg Pb/m* for 30 min.
86 Toxkity by ingestion: Oral rat LDy, = 17 mg/kg
8.7 Late Toxicity: Lead paisoning
58 Vapor (Gas) lrritant Charecleriatica: Vapory cause & slight smarting of tha eyes or respiratory
sysiam it present in Ngh concenuations. The ettect la temporary,
&% Uquid or Solid irrfitant Ch Cavsen g of the skin and fical-degree bumna on

shor exposwre; mMay cause 3econdary bume on long exposure.

5.10 Odor Threshoid: Data not avalable

an

IDLH Valuse: 40 mg/m®

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atnre
Liquid
122 Moleculsr Weight J23.44
123 Bolling Point at 1 atm: Decomposas
124 Freexzing Point
—215'F w —137TC = 136K
125  Critical Temperaturs: Not partinent
126  Critical Pressure: Not pertinent
127 Specific Gravity:
1.833 at 20°C (Bquid)
128 Uquid Surface Tenslort
28.5 dynes/cm
= 0,0285 N/m at (est) 25°C
1292 Uquid Water intertacial Tenslon
(o8t} 40 dynes/cm = 0.04 N/m a1 20°C
12.10 Vapor (Gas) Specific Gravity:
Mal pertinent
1211 Ratio of Specific Haats of Yapor (Gask
Not peronent
1212 Latent Meal of Yaportzations
Not pertinent
1213 Heat of Combustion: (sst} —7.870 Btu/D
- —4,380 cai/g = —183 X 10" J/kg
1214 Heat of Decompositionz Not pertinent
1215 Heat of Sohstiort Not perdnent
1218  Heal of Polymertzatiors Not pertinent
1225 Heat of Fusior: Data not avadable
1226 Umiting Yahse: Dala not svaiabie
1227 Reid Yapor Pressurs: Data not avaiable

6. FIRE HAZARDS (Continued)
€11 Stoichiometric Al 1o Fuel Ratio: Data not xvailsble

6,12 Flame Temperature: Data not availadle
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TOLUENE

TOL

Common Synonyma Watery Squid

Yokl
Mathylbenzene
Mathylbenzot

Pleasant odor

Floats on water. Flammabia, Iritating vapor is produced.

Si0p ascharge if possible. Keep peopla away.
Shol ofl grNion 30uiCos and Call lve depanment

Stay uowind and usa water spray 1o “knock down' vEpor.

Avoud contact with bqusd and vapor.

Isolais and remove discharged matenial.

Nouty local health and pollulon conlrol agencies.

FLAMMABLE.

Flashback aiong yapor brail may occur.
Vapor may explode il igniled in an enciosed area.

Waar les and sell

Extungush wilh dry chemical, foam, or catson aoxie.
Fl e Wats may bo inaffectve on lve.
T Cool exposad contwners wih water.

6. FIRE HAZARDS

Flaah Point: 40°F C.C.; 55°F OC,
Flammable Umhs In Alrz 1.27%-7%

gt

or dry chemical for small fires, ordinary
foam for large fiwrea.

8.4 Fire Extinguishing Agents Not to be
Used: Water may be ineffective

$.5 Special Hazards of Combustion
Products: Not pertinent

.8.8 Bahavior In Flre: Vapor is heavier than akr
and may travel a considerable distance to

a source of ignition and flash back.
8.7 ignition Temperature: 897°F
8.3 Electrical Hazard: Clasa |, Group D
6.2 Buming Aate: 5.7 mm/min.
&.10 Adiabatic Flame Temperature:
Data not svailable

{Continued)

Fire Extinguishing Agenta: Carbon dioxdde

10. HAZARD ASSESSMENT CODE

(See Hazard Assesament Handbook)

A-T-U

VAPOR

CALL FOR MEDICAL AID.

Imlatng 1o eyes, nosé and throat.
It inhaled, wil cause nausea, vomiing, headache, dizriness,
aticult '

Move 10 lrash ax.

uquio
Exposure

Q, Of Joss of

kntaung 1o skin and eyes.

It breaining has stopped. give arulicial respiration.
i breatnung duhcuit, give oxygen.

it swaliowad, wil cause nauimsa,
Remove contaminated clotrung and shoes.

Flush aftecled aseas with pienty of waler,

iF IN EYES, hold eyelds open and Hush with plenty of waler.

IF SWALLOWED and vicum s CONSCIOUS, have vicum dnak waler

o mulk.
DO NOT INDUCE VOMITING.

iting of loss of conack .

Fouling 10 shoreline.

Water
Pollution

Dangercus to squatic lite In high concentrations.
May be dangerous H 1 enters water Intakes.

Notty Jocal heaith and wildute officials.
Notity operalors ol nedrty water nilakes.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Wates: No reaction

72 Reactivity with Common Materials: No
reaction

7.3 Subiity During Transport: Stable

7.4 Neuiraltzing Agents for Acids and
Cauatica: Not pertinent

75 Polymerization: Not pectinent

7.6 inhibltor of Polymerization:
Not pertinent

7.7 Molar Ratlo (Reactant to
Productk Daw nol available

73 Reactlvity Group: 32

111

12

113

11.  HAZARD CLASSIFICATIONS

Code of Federal Regulations:
Flammable kquid
NAS Hazxsrd Rating for Bufk Water
Transportation:
Category Rating
Fire.
Health
Vapor {nitant
Liquid or Sobd brrmant
Poisons.
Water Polstion
Human Toxcity.
Anuatc Toxcy meme—ee—— 3
Aestheic Effect
FReaciivity
Other Chemicals e 1
Water
Sett Reaction.... . e 0
NFPA Hazard Classification:
Category Classification
Health Hazard (Bhue) 2
Fu {Red) 3
Ri ity (Yeflow) ]

1. RESPONMSE TO DISCHARGE
{See Response Methods Handbook)
lssue wamning-high flammability

Evacuale area

2 LABEL

21 Category: Flammable Bquid
22 Claex: 3

3 CHEMICAL DESIGNATIONS
1.1 CG Compatibiiity Class: Aromatic

Hyorocarbon
Formula: CoHiCHa
1MO/UN Designation: 3.2/1204
DOT ID Moz 1204
CAS Reghatry No. 108-88-3

tLkes

4. OBSERVABLE CHARACTERISTICS * -

Ptiysical State (88 shippedy Liquid

Color; Coloriess

Odor: Pungent; syormatc, banzene-itke;
distinct, pleasant

tez

& WATER POLLUTION

&1 Aquatic Toxkity:
1180 mg/1/98 he/sunhsh/TL /tresh
water
8.2 Waterfow Toxicity: Dala not svadiable
23 Biological Oxygen Demand (BOOX

0%, 5 days; 38% {thear), B days
&4 Food Chaln Concentration Potentiak
None

S HEALTH HAZARDS

s1 °F i p E Ai

iied mask; goggles or face shield; plastic gloves.

52 Symptoms Following Exposurs Vapors imitate eyes and upper respiralory tract cause dizxiness,

Y ammest. Liquid immates eyes and causea drying of skin. It

aspwated, causes coughing, QagoINg, distress, and rapidly daveloping pulmonary edema. it
ingesied Causes vOMIting, Qnping, diamhes. depressed respiration,

53 Treatment of Exposurs: INHALATION: remove o tresh air, give wiifical respraton and oxygen if
nesded; call a doctor. INGESTION: do NOT Inducs vomiting: call a doctor. EYES: fush with
water for ot least 15 min. SKIN: wipe off, wash with soap and water.

84 Threshoid Limit Yaive: 100 ppm

&5 Short Term inhalation Limits: 600 ppm lor 30 min,
S6 Toxkity by Ingeation: Grade 2; LDee = 0.5 t0 5 g/hg
47 Late Toxikity: Kidney and liver damage may foflow ingeation.
58 Yapor (Gas) Imwnt Charscteristica: Vapors cause 2 sight amarting of the eyes or respiratory
- sysiem it present in high concentraiions. The erfect is temporary,
59 Uquid or Solld Irritant Charscteristica: Minimum hazard. If spiled on clothing and allowed lo
reman, mey cause smarting and reddening of the skin.

510 Odor Thweshokt 0.17 ppm
511 1OLH Yaiue: 2,000 ppm

9. SHIPPING INFORMATION

9.1 Orades of Purity: Resaarch, reagent,
nivation-all 89.8 4 %; industriak
containg B4 4 %, with 5% xylene and
smal amounts of benzens and
nonaromatic hydrocarbons; 90/120:
fess pure than industrial,

9.2 Storsge Temperuture: Ambient

3.3 Inert Atmosphers: No requirement

9.4 Venting: Open (flame arester) or
prossure-vactum

124

1258

128

127

128

129

12.10

121

1212

1213

1214
1215
1218
1225

1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State st 15°C and 1 xtne
Uquid
Molecular Welght §2.14
Bolling Point at 1 atm:
23.1°F = 110.6°C = 38I8°K
Freszing Point:
—139°F mw —05.0°C = 178.2°K
Critical Temperature:
805.4°F = 318.8°C = 591.8°X
Critical Pressure:
596.1 psia = 40.55 atm = 4.108
MN/m?
Specific Gravity:
0.867 at 20°C (Bquid)
Liquid Surtace Tenslore
29.0 dynew/cm = 0.0290 N/m st 20°C
Liquid Water interfacial Tenslon:
36.1 dynes/cm = 0.0381 N/m st 25°C
Yapor {Gas) Specific Gravity:
Not pertinent
Ratio of Specific Heats of Vapor (Qask
1.089
Latent Heat of Yaporizstion:
155 B/l = 36,1 cal/g =
2,81 X 10% J/xg
Heat of Combustione —17,430 Baw/ib
= 5688 cal/g = —405.5 X 10* J/kg
Heat of Decompoattion: Not pertinent
Heat of Sojution: Not peronent
Hest of Polymertoation: Not pertinent
Heat of Fuslon: 17.17 cal/g
Umiting Yalue: Qatz not xvalable
Reid Yapor Pressure: 1.1 psia

6. FIRE HATARDS (Continued)
6.11 Stoichlomaetric Alr to Fuel Ratio: Data not avaisble

6.12 Flame Tempersture: Data not available
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TRICHLOROETHANE

TCE

Common Synonyme Watery liquid

1 1.1-Trichioroethans
oform

Ad hens

o Sinks In waler. iritating vapor Is produced.

Sweat 000r

S10p thaChargu it pOssibie. Keop Pouple saway.

Avod conlact with bqusd and vyapor. .
Cakl fve doparunent.

1solale and remove discharged material.

Notty kocal health and poitubon contol agencies.

wE% ARE PRO%C%M FIRE.

Exu chemucal, carbon Gowde, of foam.

Flre

& FIRE HAZARDS

Flash Point Data not avatiable

Flammable Limits In Alrz 7%-16%

Firs Extinguishing Agents: Dry chemical,

foam, or carbon dioxide

6.4 Fire Extinguishing Agents Not to be
Used: Not pertnent

85 Specisl Hazards of Combustion
Products: Toxic and imitaling gases are
gonerated In fres,

6.8 Behavior In Fire: Nol pertinent

6.7 ignition Temperuture: 832°F

4.8 Electricai Haxard: Not pertinent

69 Bumning Rate: (#5L) 2.9 mm/min,

6.10 Adiabatic Flama Temperature:
Data not avaitable *

8.11 Stoichiometric Ale to Fuel Ratio:
Data not available

€12 Flame Temperaturs: Data not avaiable

(ol A

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-X-Y

CALL FOR MEDICAL AID.

YAPOR
InRalng to , nose and throat.
ﬂmu uuu dzziness or dificult breathing.

il braathing has uoppod, Qfve artificial respwaton.
1t breatiung 18 difhcuil, give oxygen.

uaun 2
lrtaung lo sin and syes. -~

Abmuv- LonhnuX.mﬁqumﬁ shoes.

EXPOSUre Flush atfected aroas with plenty of waler,

h and have victhim iNduce vomit
IF SWALLOWED and wicum is UNCONSCH
VULSIONS, do nothing exceot keep viC¥n wasm.

IF IN EYES, Noid eysids open and flush with plenty of weler.
iF SWALLOWED and wictim is CONSCIOUS, have viclim drink water

XS OR HAVING CON-

May be dangerous if it enters waler intakes.

Notity local health and wildita othcials.
Nouly operalols of nearty waler intakes.

Water
Pollution

Effect of kow concentrations on aquatic e i unknown.

7. CHEMICAL REACTIVITY

7.1 Raactlvity With Water: Reacts slowdy,
releasing comosive hydrochionc acd.

72 Resctivity with Common Materiain:
Comodes shuminum, dut reaction is not
haxasdous. 4

73 Stabitty During Transpoct: Stable

7.4 Neutrsilzing Agents for Acids and
Caustica: Not pertinent

7.5 Polymerization: Not pertinent

7.6 Inhibhor of Polymerization:
Not pertinent

7.7 Molsr Ratio {(Reactant to
Product) Dala not avaidable

7.2 Resctivity Group: 38

11. HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:
ORM-A
112 NAS Hazard Rating for Bulk Watse
Transportation:
Category . Rating
|37 TG,
Health
Vapor lmitad — . 1
Uquid or Sobd mant e, 1
POSON® e 2
Waler Polution
Human Toxciy.
Agquatic Toocty . — 3
Aesihetic Eftect. 2
. Reactivity
OtherChemicals . 1
Water
Self Reacion——— 0
11.3 NFPA Haxmrd Claasificationc
Category Clsssification

Health Hazard (She) . 2
A bisty {Rec) 1
R ivity (Y ehow) ]

L RESPONSE TO DISCHARGE 2. LABEL

(Soe Resp

Maethods H i} 2.1 Calegory: None

Shoud_ba removed 22 Claas: Not pertinent

Chwimical and phyysical treatment

3 CHEMICAL DESIGNATIONS

4, OBSERVABLE CHARACTERISTICS

31 Ca G 1t Clasa: | Qe 4.1 Physical Stxte (as shipped) Liquid
hydrocarbon 42 Color: Colorless
32 Formulx CHiCCla 43 Odor: Chiorolorm-ike; sweetish

13 IO/UN Designation: Nol sled
34 DOT 1D No: 2801
35 CAS Registry No: 71-55-8

3. WATER POLLUTION

8.1 Aquatic Toxcity:
75150 ppm/ */pinfish/TL . /salt water
*Time period Not specified.

42 Whaterfowl Toxicity: Dats not avaiable

83 Blological Oxygen Demand (BODY

. Data not avalable

24 Food Chain Concentration Potentiak

None

5. HEALTH HAZARDS

5.1 Personal Protective Eqdpmonl: Organic vapor-acid gas canister; seif-contained brsathing

for e

of pofyvinyi-aicohoi-type gloves; chemical safety goggles

and 1ace shisid: necprens safely shoes (or leather safely shoes plus necprene lootwear);

neoprene or polyviny! alcohol suit or apron for splash protector.

£2 Symptome Following Exposure: INMALATION: sympioms range from Joss of equifbrium and

o loss of ' high

can be latal due 0 Bmpie

asphycebon combined with 10ss of comciousnesa. INGESTION: produces effects simear 1o
Inhalation and may cauvse some leeling of nauses. EYES: slightly Irvitatng and lacivymatory.

SKIN: defarming action may Cause derrnatitis.

[ %} Tmalbm&lnmﬂnnmmbﬂmnwnwwommm

axposwres. Do NOT adrenalin or 3

INHALATION: 7emove victun 10 iresh air; # necessary, apply artiticial respiration and/or
adminssier oxygen. INGESTION: have victim drink waler and induce vomiting. EYES: fush
thoroughly with water. SKIN: remove contaminated clothing and wash exposed ares thoroughly

with soap and warm water,
54 Threshokd Limit Value: 350 ppm
K35 Short Term Inhalation {imita: 1,000 ppen for 50 min. in man

&4 Toxichty by Ingestion: Grade 1: LDse = 5 10 15 g/kg (ral, mouse, rabbit, guinea pig)

&7  Late Torictty: Data not avadable

58 Vw(a-)!mumM-mue:lewmluiqmmrﬁngofhmsampnluy

sysiem o present in high The sitect is >

&9  Uquid or Soid Iirflant Charscteristica: Minknum hazard, lllplllodondoumqnmlnowodw

reman may cause sMaTng and reddening of the skin.
8.10 Odor Threshokt 100 ppm
517 1OLA Yakse: 1,000 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purity: Uninhibited; inhibied;
indusirial Inhibited; winte room; cold
deaning

9.2 Storsge Temperature: Amblent

9.3 Inert Atmosaphers: No requirement

9.4 Yenting: Pressure-vacuum

12 PHYSICAL AND CHENICAL PROPERTIES
121 Physical State st 15°C and 1 xtre

Uquid
122 Molecular Weight 123.41
123 Boiling Point at 1 atm
165°F = 74°C = MK
124 Freezing Point
<=38°F = <—39C = <234°X
125  Critical Temperture: Not pertnent

127 Specific Gravity:
1.31 at 20°C (Squd)
128 Uquid Surface Tenslor
25.4 dynes/cm = 0.0254 N/m at 20°C
129 Uquid Water Imterfacial Tensiors (est)
45 dynes/am = 0.045 N/m st 20°C
1210 Vapor (Ges) Specific Gravity: 4.8
1211 Rabo of Spectiic Heats of Yapor (Gaa)
1.104
1212 Latent Heat of Ysportzation:
100 Bru/lb = 58 calig =
24 X 10° Jng
12,13 Heat of Combustiore (sst) 4700 Bay/®
- 2600 cai’g = 110 X 10* Wi
1214  Heat of Decomposrton: Not permrsnt
1215  Heat of Solutior Not pertnent
1218 Heast of Polymertmatiort Not pertinent
1225 Heat of Fusior: Dsta nt avalabie
1226  Umdting Vake: Data not evalable
1227 Reid Yapor Pressure: 4.0 psia

NOTES
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TRICHLOROETHYLENE

TCL

LS
Common Synonyms Watecy Bquid Coloriass Sweet odor 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
;nd.n:‘»qybn 6.1 Flaah Point 50°F C.C.; practicalty (See Hazard Assessment Handbook)
Q\luyh‘n 3 . nonflarmmabls A-X-Y
Gemalgeos Sinks In water. kiating vapor s produced. 82  Flammable Limits In Al; 8.0%10.5%
et <iiena €3 Fire Extingulshing Agents: Water log
&4 Fire Extinguishing Agents Not to be
Siwp dischargs il possible. Kesp puople away. Used: Not pertinent 11 HAZARD CLASSIFICATIONS
Avo-dhconucl with bguid and vapor. . @5 Special Hazards of Combustion
Cas e depaniment. R - 11.1 Code of Fedenal A. Bore:
Isoisle and remova discharged malerial. Producta: Toxc and initating gases are ] A sgula
Nouty locat health and wothulon conlrol agencies. produced in fire shuations. -
8.8  Bahavior In Fire: Not pertinent 112 NAS Hazard Rating for Buk Watar
8.7 Ignition Temperature: 770°F Transporustior
6.8  Electrical Hazard: Not pertinent Fr Category “'H: 9
Combusuble, N °
POISONOUS GASES ARE PRODUCED IN FIRE. 6.2 Buming Rate: Not pertinent Hoath =
Wear les and sait 9 4pp. X 810 A Flame Temp .
Exinguish with dry chomical, carbon dioxide, o foam. Data not aveliable Veporfmiamt 1
.11 Stoichlometric Alr to Fusl Ratio: Lquid or Sobd lmtant — . 1
Fire Oata not avallabie Polsons. 2
6.12 Flama Temperature: Dala not svailable Water Polution
Human Toxicity. 1
Aquatic Toxcty 2
Aesthetic Effect.. . 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY ' Reactivity
VAPOR 7.1 Reactivity With Water: No reaction Other Chemicals . 1
lmitating o eyes, noss and throat Water [}
It whaled, will Causs nausea, vomiting, difficult breathing, 72 Reactivity with Common Materials: No Soft Reaction 1
par b roac 113 NFPA Hazsrd Clasaification:
Move 1o fresh aw.
1t breathing has stopped, give anificial respiralion. 73 Stabdliity During Transport Stable Catogory Classification
it bieathing 3 difficuli, give oxygen. 7.4 Neutraltzing Agents for Ackis and Health Hazard (Bive) 2
Caustics: Not pertinent - o -
“°”'°h_mwm - 7.3 Polymertuatiorz Not pertinent aniiips o’,(ﬁ"‘ ;
Exposure It swallowed, wili Cause nauses, vomiting, ditficult breathing, 7.8 Inhibitor of Polymertzation: Y (Yohow)
or joss of consCiousness. Not pertinent
Remove conlaminaled clothng and shoes,
Fhush alfected areas with plenty of water, 7.7 Molar Ratio (Reactant to
IFIN EYE% hgld ayelids. openéréd 'gggwilh planty of waler. Product): Osta not available
IF SWALLOWED and wictim s CONSCIOUS, have wictim drink water
or mMulk and have viCm vduce vOming. 73 Reactivity Group: 36
IF SWALLOWED and vicum 3 UNCONSCIOUS OR HAVING CON-
VULSIONS, do notung except heep wiclim werm.
12, PHYSICAL AND CHEMICAL PROPERTIES
121  Physleal State at 15°C and 1 atme
Effect of low concentrations on aquatic ke la unknown, Uquid
water May be dangerous i it enlecs waler intakes, 122 Molcular Welght 131.39
Pollution Nolity local hesith and wildite officials. 123 Boling Polint at 1 stm:
Nouly operalors of neasby waler intakes. 189°F = 87°C = 380°K
124 Freerxing Point
’ —122.5°F = —B884°C = 138.8°K
1 RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critical Temperaturs: Not pecinent
(See Response Mathods Handbook) 21 Category: Nona 8.1 Agquatic Toxicity: 128 Critical Pressure: Not partinent
Shouid be removed 22 Clasa: Not pertient 660 mg/1/40 he/daphnia/kift/tresh 127  Specific Gravity:
Chemical and physica treatment waier 1.48 at 20°C (Squid)
8.2 Waterfowl Toxkcity: Data not available 128  Uquid Surtace Tensiort
83 Biclogical Oxygen Demand (BODX 29.3 dynes/cm = 0.0293 N/m at 20°C
Dala not available 129  Uquid Water Intertacial Temon:
&4 Food Chain Concentration Potentiak 3.5 dynes/cn = 0.0345 N/m at 24°C
None 1210 Yapor (Gaa) Specific Gravity: 4.5
31 CHEMICAL DESIGNATIONS 4. OBSERVZWLE CHARACTERISTICS 1211 Ratlo of Specific Heats of Yapor (Oaak
31 CQ Compatibiiity Clase: } 41 Physicat State (as shippedy Liguid 1118
hydrocarbon 42 Color: Colortesa 1217 Latent Heat of Yaportzxtiore
312 Formula: CHCl=CCls 43 Odor: Chioroform-itke; sthersal 103 B/l = 572 cal/g =
33 10/UN Designation 9.0/1710 24 X 10* Jixg
1.4 DOTID Na: 1710 . 1213 Heat of Combuatiore Nat pertnent
3.5 CAS Registry No= 79-01-8 1274 Heat of Decompositiorr Not pertnent
. 1215 Heat of Soiutiorz Not pertinent
1218 Heat of Polymertzations Not pertinent
5 HEALTH HAZARDS 5. SHIPPING INFORMATION 1225 Heat of Fusior: Das not svatable
1226 LUimiting Value: Data not svalabie
5.1 Personal Protective Equipment Organk. vapor-acid gas canister; seif-conlained breathing 9.1 Grades of Purtty: Technicat; dry cleaning; 1227 Reid Yapor Pressure: 2.5 paia
ppar P or vinyl gioves; chemical salsly gogoies; face-shisid; Gegreasing; extraction
necprene safety shoes; NEODrena suit of Rpron for aplash protection. 92 Storage Temperature: Amblent
2 symp 9 Exp INHALATION: symptoma rangs from ritation of tha nose and 93 Inert Atmoaphere: No requirement
. troal 10 Nausea, an aftitude of kresponaiiity, buTed vision, and finally disturbance of central 8.4 Venting Pressure-vacvum
nervous SYstam (esidting in cardiac failure. Clvonic sxposrs may cause Organic Inury.
INGESTION: symp shmitar 0 don. SKIN; g action can cause dermavts. EYES:
shohdy inftating sensation and lachrymation. -
3 T ot E. Do NOT i or epinephrine; get madical attention for af
cases of ovevexposure. INHALATION: remove victim 1o iresh air; #f neceasary, apply artficlal
rescwation and/or administer oxygen. INGESTION: have victim drink water and induce vomiting:
repeat rea timas; hen give 1 tablespoon epsom salls In waler, EYES: fiush thoroughly with
waler. SKIN: wash thoroughly with soep and wanm water,
§4  Threancid Limit Vaiue: 50 ppm
&35  Short Term Inhalstion Limita: 200 ppm for 30 min_
A8 Toxicity by Ingestiore Grade J; LDse = 50 o0 500 mg/kg
7  Late Toxicity: Data not available NOTES

The eftect i

3 Vapor (Gae) Intant Characteristics: Vapors cavse a sight amarting of the eyes or respiralory
systamn # present in high

59 Uquid or Solid Irrftant Characteristics: Minimum hazard. It apilled on dothing and allowed 1o
reman, Mmay Cause smasbng and reddening of the skin.

" 510 Odor Threshokt: 50 ppm

511 IOLM Yaks: 1,000 ppm
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Common Synonyms Walery Squid Colortess Swest odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
‘-ﬁz&m‘w‘l“ . 8.1  Flash Point 84°F C.C. (See Haxard Assesamer Handbook)
8.2 Flammable Limits In Al 1.1%-8.4% A-T-U
Floats on water. Flammabis, britating vapor s produced. 83 Firs Extinguishing Agents: Foam, dry
chemical, or casbon dioxide
8.4  Fwe Extinguishing Agents Not to be
(S:zr:scd:a:‘g; o p?‘ssblu. Kuup poopla wway. Used: Waler may be inefiectiva. 1.  MAZARD CLASSIFICATIONS
¢ dopamont. 6.5  Bpecial Harsrds of Combustion
Avod conlac! with iquid and vapor. . c
1s0late and remave discharged malerial. Products: Not pertinent 11 of F nee
Nouty local huulth and poiluton conurol agencies. 6.8 Behavior In Fire: Vapor i heavier than akr Flammabie Raquid
and may travel considersbie catance 1o a} 112 NAS Hazard Rating for Buik Wrter
source of igrition and flash back. Traneportation
T 87 lgnition Tempersture: 986°F Fre Category "‘":'9
Flashoack vapor trai may oocur. 6.1 Electrical Harard: Class 1, Grovp D Hearn -
Vapor may expl i lgnited in an enclosad area, 8.3 Buming Rate: 5.3 mm/min, v et s
Wual $4i1-COManed Divaliung apparatus. At Flame ture: apor
Extinguish with foam, dry ChumiCel, of Carbon dioxide. .10 batle . Tomperaturs: Lguid or Sobd krant 3
Fl Water may be ineftective on ive. Data not available - I—
re Cool exposed containers with water. 8.11 Stolchiometric Alr to Fuel Rutio: Poisons. 2
Deta not available Water Polution
6.12 Flame Temperature: Data not svailabla Human Toxichty. 1
| Aquatc Toxcty 3
Acathelic Effect 2
CALL FOH MEDICAL AD. 7. CHEMICAL REACTIVITY Reactivity
VAPOR Other Chemicala . 1
innaung 10 eyss, nose, and tvoal 7.1 Reactivity With Water: No reaction ore :
It inhaled, wil cause headache, arfficult breathing, or loss of 7.2 Reactivity with Common Maieriaie: No Seft Flowcton M
- : 113 NFPA Hazard Classification:
Maove 10 lreah aw, eaction
It brsathing has siopped, gve artihcial raspiration 7.3 Stabliity During Traneport: Stable Catogory Cisafication
It breattung is diticull, give oxygen. 7.4 MNeutraitxing Agents for Ackds and el
uouID Caustica: Not pertinent - L'“‘"‘ W(R(:\ } ;
irrtating (o 3k and eyes. M 7.5 Polymerization: Not pertinent o Y °
Exposure I awaltowed, will causa nausea, itng, or loss of 7.8 inhiblior of Polymertzation: Y (Yelow)
Remove conlaimnaled cloUwy) ana shoay, Not
Flush atfecied aress wilh plenly of watsr. perunent
IF IN EYES, hok eyatids open and ftush with plenty of waler. 7.7 Moiar Rato (Reactant to
IF SWALLOWED and victim i3 CONSCIOUS, have vicum onnk water Productk Data not avallabie
o milk.
DO NOT INDUCE VOMITING. 7.3 Reactivity Group: 32
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Ptrysical State st 15°C and 1 rtme
I;AHMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Uquid
ouling to shorekne.
Water May be dangerous A i enters water intakes. 122 Nolecular Weight 108.18
123 Boling Polm st 1 atme
. P.O”UHOH Nouty local heaith and wildlite officials. 260.4°F = 131.9°C = 405.1°K
Nouty operaiors of nearby water antukes. N ° 8
12.4  Freszng Point
=54 2°F - —47.9°C =» 257K
1. RESPONSE TO DISCHARGE 7 LABEL & WATER POLLUTION 125 Critical Temperxture:
(S Rosp Methods } 21 Category: Flammable Bquid 8.1 Aquatic Toxicity: 650.8°F = 343.5°C = 817.0K
Isaus waming-high flammabiiity 22 Class ) 22 ppm/9a8 he/biuegil/TL/fresh water 128 Critical Pressurs:
Evacuals area 1.2 Waterfow! Toxicity: Data not avaiable 513.8 atm = 3495 pyia = 1540
Shouid be removed 33 Blologicat Oxygen Demand (BOOX MN/m?
Charmacal and phynsical raatment 0 /b, 5 cays; 0% (theor.), 8 days 127 Specifnic Gravity: .
2.4 Food Chain Concentration Potentisk 0.384 at 20°C (Squid)
Dats not avadable 128 Uquid Surface Tenslon:
28,8 dynes/cm = 0.0288 N/m st 20°C
1 CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 129 Uquid Water Interfacial Tension
31 CU Compatibiiity Class; Aromalic 4.1 Physical State (s shipped): Lquid 38.4 dynes/cm = 0.0364 N/m at 0°C
Hyorocarbon 42 Coior: Coloriess 1210 Yspor (Gas) Specific Gravity:
312 Formuia m-CoHa(CHi)e 43 Odor: Like b : i th Not pertinent
33 IMO/UN Designation: 3.2/1307 1211 Ratio of Specific Heats of Yapor (Gaek
34 DOTID No: 1307 1.071
35 CAS Regtatry No. 108-283 12,12 Latent Heat of Yaportatios
147 Bavb = 81.9 cal/g =
3.43 X 10 J/xg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 12,13 Heat of Combustion: —17.554 B/t =
. ) —0752.4 callg = —408.31 X 10 J/kg
5.1 Personal Protective Equipment Approved canister or ak-supplied mask; goggies or face shieid; 2.1 Grades of Purtty: Research: 90.99%; 1214 Heat of Decomposions Not pertnent
plastc gioves and boots. o : Pure: 90.9%; Technicak: 99.2% 12.15  Meat of Sokstior: Not pertnent
22 Y F 9 E »: Vapors auurhudm and dizziness. Uqud sritates syes and 92 Storage Temperature: Amblent 1218 Heat of Polymerzation: Not pertnent
s It takan Nl lUNGa, causes savers Coughing, distress, and rapidly developing pulmonary 23 lnert Atmosphers: No requirement 1225 Heet of Fusion: 26,01 cal/g
asdema i ingesled, Causes Nausss, Yomiting, cramps, headache, and coma; can be fatal. Kidney 9.4 Ventng: Open (flame ameater) or 1226 Limiting Vaiue: Data not avalable
and Frer camage can occur. pressure-vacuum 1277 Reld Yapor Pressurs: 0.34 pus
53 Treatment of Exposure: INHALATION: remove 1o fresh air; adminisier artificlal respirstion and
axygen ¥ requred: call a doctor. INGESTION: do NOT induce vomiting; call a doctor. EYES:
fssh with water [or al least 15 min. SKIN: wipe off, wash with scap and waler,
54 Threshold Limit Valuve: 100 ppm
8.5 Short Term Inhalation Lmita: 300 pprn for 30 min.
6§ Toxikity by ingestion: Grade 3; LDie = 50 10 500 g/kg
8.7 Late Toxkcrty: Kidney and lver damage.
&3 Vapor (Gas) liritent Characteristica: Vapors cause a sfight smarting of the oyes or respratory
sysiem 4 present in high The eflect is Y.
£9 Liquii or Solid Irritant Characteriatica: Minimum hazard. If spilled on clothing and alfowed to
reman, may cause smartng and reddaening ol the skin. NOTES
510 Odor Threshokt: 0.05 ppm
&11 iDL Yaiue: 10,000 ppm
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Common Synonyma Watecy biquid Sweat odor

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assesament Handbook)
A-T-U

11 HAZARD CLASSIFICATIONS

11,1 Code of Federal Regulations:

Flammabie Bquid
112 HAS Haxard Rating for Butk Water
Transportation:
Catsgory Rsting
Fye. 3
Health »
Yapor trhant 1
Uquid or Soiid Initart 1
Poisons. 2
Water Pokstion
Homan Texcity . 1
Aquatic Texderty 3
Aesihetic Efect 2
Reactivity
Other Chemicals 1
Water . 0
SeltReacton . 0
113 KFPA Haxad Clasaificstiort
Category Clasalfieation
Health Haxard (Bh) oo 2
Fu (Red) 3
Reactivity (Yehow) [}

12 PHYSICAL AKD CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atme
Uquid
122 Motecular Weight: 108.18
123 Boiting Point at 1 atme
291.9°F m 144.4°C = 417.5°K
124 Freexing Point
=13.0°F = —252°C = 248.0°K
125 Critical Temperature:
874.8°F = 357.1°C = max
128  Criteal Pressurs:
5415 atm = 38.54 psia = 3.732
MN/m*
127 Specific Qravity:
0.880 at 20°C (Squid)
128 Uquid Surtace Tenslon:
30.53 dynes/cm = 0.03053 N/m at
15.5°C
129 Uiquid Water Interfaciel Tenslor
38.08 dynes/cm = 0.03608 N/m at
20°C
1210 Vapor (Gas) Specific Gravity:
Not partnent
1211 Ratfio of Specific Heata of Vapor (Gaek
1.068
1212 Lstent Heat of Yaportzstior
149 Bu/b = 829 cal/g =
247 X 10* Jrxg
1213 Heat of Combustiors —17,558 Btw/b =
—B754.7 caifg = —406.41 X 104 J/kg
12.14 Hsat of Decomposition: Not pertinent
1215 Heat of Solution: Not pertinent
1216 Heat of Polymerization: Not pertinent
1225 Heat of Fusiom 30.64 cal/g
1226 LUmiting Yalue: Dala not avalable

1227 Reid Vapor Pressure: 028 paa

NOTES

¥ it haiahd &1  Flah Point 83'F CC. 75°F O.C.
6.2 Flammable Limite In Al 1.1%-7.0%
Floats on water. Flammabie, Ithating vapor s produced. 63 Fire Extinguishing Agenta: Foam, ary
chemical, or carbon dioxide
6.4 Fire Extinguishing Agents Not to be
SI00 Bschargy i Possibiv. Koup Poophd umdy. Used: Water may ba naffective,
v Contuct i i moet vapor. - 45 Special Haxards of Combustion
Isclaia and remaove dischasged material. Products: Not pertinant
Nouty locsl health and polluton conirol agences. 6.8 Behavior In Fire: Vapor is heavier than akr
. and may tavel considerable distance 10 &
source of ignitton and fash back,
87 lpnition Temperature: 860°F
B g vapor Al ey oorar. 8.8 Electrical Hazard: Class 1, Group D
Vapor may e H ignited in an enclosed area. 8.9 Burning Rate: 5.8 mm/min,
e At s, 810 Adabatc Fame Tomperaurs:
Fire Waler may De ineflecive on Ive. Data nol svadable
Coot @xpused conlainars with waler. 8.11  Stoichlometria Alr to Fuel Ratio:
Dsta not avaitable
8,12 Flame Tempaerature: Data not available
CALL FOH MEDICAL AI0. 7. CHEMICAL REACTIVITY |
YAPOR 7.1 Reactivity With Water: No reaction
nlmuw ”.’.K'c‘.'u':" m":.g'nu;mo.n treathing, of losa 72 Rsactivity with Common Materials: No
oSO rocion
It breathing has stopped, Give aruficial respwation. 7.3 Stabiity During Transport: Stable
o breauung is aifficuil, grve oxygen. 7.4 Neutrsitzing Agents for Acids and
Liouto Caustica: Not pertinent
Imitating o skin and eyes. 7.5 Polymertzatior: Not pertinent
EXPOSUI’G It swallowed, wilt cause ruusu. vomiting, or loss of 7.8 Inhibltor of Potymertzation:
Hmmlad clothng and shoea. Not pertinent
Flush affectod areas with planty of walwr, 7.7 Molar Ratio (Reactant 10
IF SWALLOWED antwien o CONSCIOUS, Fawe icsim Gouik wetor Product. Data not rvaiiable
or mulk. 7.3 Rsactivity Group: 32
DO NOT INDUCE VOMITING.
Dangerous 10 squatic kfe in high concentrationa.
Water Fouing 1o shoroine.
ay ba dangéerous it R snters waler inlakes,
Pollution Nolty Jocal healtn and wildle officiala.
: Nouly operators of neasby waler mtakes.
L RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(8ee Resp L L ) 2.1 Category: Flamnmmable liquid L1 Aquatic Toxichy:
Isaie warning-high flamsmability 22 Claed > 100 mg/1/96 tr/D. magna/TL_/fresh
Evacuate aree water
Should be removed 8.2 Waterfowi Toxicity: Data not avaiiabie
Chemacal and physical eatment 83 Blological Oxygen Demand (BOD)
0 b/Ib, 5 days; 2.5% (theor.), 8 days
8.4 Food Chain Concentration Potentist
Data not avaflable
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CQ Compatibiity Clase: Aromatc 41 Physical State (as shippedk Uquid
Hyarocarbon 42 Coior: Coloriess
32 Formutr o-CaHe{CHi)s 43 Odor: Benzens-like: characteristic aromatc
L3 IMO/UN Designation: 3.2/1%07
24 DOT 1D Mo 1307
15 CAS Regiatry No: 95478
|
F 5. HEALTH HAZARDS 9. SHIPPING INFORKATION
&1 Personal Pro E \Ppe canister or air-supplied mask: goggle or face shiekd; 9.1 Grades of Purtty: Research: 99.99%;
p:uanom and boots. ’ Pure: 99.7%; Commercial: 95+ %
52 Symy g Exp »: Vapors cause headache and dizriness. Uquid irftates eyes and 9.2 Storsge Temperaturss Ambient
unuux-nhwlmc- Causas severs CouQhing, disUess, and rapidly developing pulmonary 2.3 !nerl Atmosphere: No reaction
sdema |f Ingestod, causes nausea, vomiting, cramps, headache, and coma. Can ba fatal. 9.4 Venting: Open (Name anester) or
Kianey and #ver CamaQe Can occur. presaure-vacuum
&3 Treatment of Exposure: INHALATION: remove 10 fresh air: adminisier artificial respiration and
axypen f required; cal a doctor. INGESTION: do NOT Induce vomiting; call a doctor. EYES:
fush with waler jor al Jeast 15 min, SKIN: wpe off, wash with s0ap and water.
54 Threahoid Limit Yalue: 100 ppm
6.8  3hort Term Inhaletion Limits: 300 ppm for 30 min.
&8 Toxiciry by ingestion: Grade J; LDewa = 50 10 500 mg/kg
&7 Late Toxkcity: Kidney and Sver damage.
83 Yapor (Gas) irrftant Characteristics: Vapors cause a slight sinarting of the eyes or resplratory
system d present in high concentrations. The efiect is temporary,
&3 Liquid or Sokd kritant Characteristica: Mimmum hazard. If spriled on clothing and allowed to
reman, may cause smarting and reddening of the skin.
5.10 Odor Threshokk 0.05 ppm
511 IDLH Yakse: 10,000 ppm
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; Synonyme Watery o Cotordass Sweet odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
;yl‘d ' *oe &1 Flash Point: 81°F C.C. (See Hazard Assesament Handbook)
6.2  Flammable Limits in Al 1.1%-8.8% ATV

Fioats on water. Flammabdile, initating vapor is produced.

Fieszng pont m S56°F, 8.3 Fire Extinguishing Agents: Foam, dry

chemical, or carbon dioxide
8.4 Firs Extinguishing Agents Not 10 be

Si0p Crschurgo i possidle. Kaep poopla away. Used: Waler may bo inefiective. 11 HAZARD CLASSIFICATIONS -
Cail lvé dapartment. 6.5  Special Hazards of Combustion
Avoid contact with kquid and vapor. g a: Not ' 11.1 Code of Federa! Reguiations:
holala and remove discherged material. Product, portinent i B N
Noufy local health and polluliun CoNtiot 8gencies. 8.8  Behavior In Fire: Vapor is heavier than ar lammable houid
’ and may Uavel considersble distance 1o 3] 112 NAS Hazard Rating for Bulk Witer
source of ignition and fash back. Transportstion:
6.7  Ignition Tempersture: 870°F Category Rating
;:‘.‘,,”,‘,,".'2.?';5 vapor trad may ocar. 6.3 Etectrical Hazard: Class |, Group D Fire - 3
Vapor may expl i iprned n an enclosed arsa. 6% Bumning Rate: 5.8 mm/min Health -
Wess sait: @ 6.10 Adlah Flame Temp Yaporimamt . ___ 1
Extinguish with foam, dry cn-m-c.l of curbon dioxide. Uquid or Sofid Imtant e ceee 1
Fire Walur May be inullocye on lre. Dsla not avadable Poi 2
Cool enposed conlaurels wilh waler. 8,11 Stokchicmetric Alr to Fusl Rallo: G D ———
Dala not available Water Pm
8.12 Flame Temperature: Data not available Human Toxicity. 1
' Aquatic Tamchy 3
Assthetc Etect oo 2
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY - Reoctvity
VAPOR 7.1 Reactivity With Water: No reaction Other Chermicah . 1
it 10 eyes, nose and throat. Water 0
n m':za will causae dizziness, orfficuit breathing, of 7.2 Reactivity with Common Materials: No S:ll R_-—_— °
s of Conscousness. reaction N
Move 0 trush uw. 7.3 Stabiity During Transport: Stable 11.3  NFPA Harard Classification:

It bruallung has slopped. gve anfical raspirabon. Category Classification

7.4 Neutraitrng Agents for Acide and

I Lisaliang is aithcutl. grve Oxygen. i
Loun Caustica: Not pertinent Health “f“"(’n(:‘"——— :
untaung 1o skin and syes. o 7.5 Polymerizaion: Not pertinent by fy (Yatom) °
EXpOSUfE #f swallowed, wil Cause nausas, iting, loss of 7.8 Inhibitor of Potymerization: Y (Yediow
Rainove conlaminaled clodvny and shoos, Not pertinent
Flush ailtected arvas wih plonty of wales.
If IN EYES, hold'ay-i-d: open and ush with plenty of water. 7.7 Molar Ratio (Reactant to
IF SWALLOWED and vicum 15 CONSCIOUS, huve victim dnink waler Product): Data not avalable
ot nuik.
0O NOT INDUCE VOMITING. 7.8 Reactivity Group: 32
12 PHYSICAL AND CHERICAL PROPERTIES
121  Physical State at 15°C and 1 atmx
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Uquid
Foulng 10 Bhorshne.
Water May be dangerous i It enters water Intakes. 122 Molecular Weight 108.18
123  Boiting Point at 1 stm:
) .Pouuuon Nobty jocal health and wiculs ofhcials, 280.9°F = 1383°C = 411.5°X
Nouty oporalors of nearby watss mtares. 124 Freezing Point
.9°F = - 5K
1 RESPOHSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION s Mf:':ﬂ»'.’::t e
{See Response Methods Handbook) 21 Category: Flammable Bgud 51 Aquatic Toxicity: B49.4°F = 343.0°C == 818.2°K
hasue warning-high flammabality 22 Class: 3] 22 ppm/96 Nr/Dioegitt/ TL_/fresh water 128  Critical Pressure:
Evacuste wea 82 Waterfowl Toxicity: Dala not svaiable 508.4 atm = 34,85 psia = 1510
Should be removed A3 Blological Oxygen Demand (BOO): MN/m*
Chemical and physical treatment 0 b/ in S days 127  Specific Qruvity:
3.4 Food Chain Concentration Potentiak 0.881 st 20°C (Squid)
Data not available 128 Uquid Surface Tenalon:
283 dynes/cm = 0.0283 N/m st 20°C
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 128 Uquid Water Intertacial Tension:
31 CG Compatibiiity Class: Aromatc 41 Physical State (ss shipped): Liquid 37.8 dynes/em = 0.0378 N/m at 20°C
Mydrocarbon 42 Codor: Coloriess 1210 Yapor (Qas) Specific Gravity:
12 Formula: p-CaH(CHah 43 Odor: Uke benzene; characteristc aromatic Not pertiner
23 INO/UN Designation: 1.2/1307 1211 Ratio of Specific Heats of Yapor (Gl-lk
3.4 OOT D No= 1307 1.071
15 CAS Reglatry No 108-42-3 1212 Latent Heat of Yaportzation:
. 150 Baw/b = 81 cal/g =
3.4 X 10° J7kg
5 HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Heat of Combuston: 17,50 Biw/h = ;
o . ) . —B754.7 cal/g = —408.41 X 10 J/xkg
5.1 Personal P \ppx canater of mask; goggies or lace shield: 9.3 Grades of Purity: Research: 89.99%; 114 Heat of Decomposition: Not pertineat
plastc gioves and boots. ' Pure: 99.8%; Technicak 89.0% 1215 Heat of Soiutior Not pertrent
52 & F Vapors causs haadache and dizriness. Liqud iritales eyes and 92 Storage Temperaturs: Amblent 1216 Heat of Polymertzatior: Not pernent
y.n 1t aken inlo l\.nq:. €aU3es severs COUghing. distress, and rapklly deveiopng pulmonary 9.3 inert Atmosphere: No requirement 1225 Heat of Fuslor: 37.83 cal/g
-doma.nnqn. ted, Causes nausea, vOmiling, cTampe, headache, and coma, Can be Istat, 9.4 Yenting: Open {ame arrester) or 1226 Limiting Value Dala not avadadie
y 8nd iver damaga can ocour. pressure-vacum 1227 Reld Vapor Pressurs: 0.34 pua

53 Treatment of Exposure: INHALATION: remove 10 lresh air; adminiater artificlel respiraton snd
arygen ff requirec; catl a doctor. INGESTION: da NOT induce vomiting: call a doctor. EYES:
Aush with water for at least 15 min. SKIN: wipe a;l. wash with 3080 and waler,

54 Threshokd Umit Value: 100 ppm

55 Short Term Inhalation Umita: 300 ppm lor 30 min

8 Toxidty by ingestion: Grade 3; LDse = 50 10 500 mg/kg

&7 Late Toxicity: Kidney and liver damage.

53 Vapor (Gas) Inritant Characteristica: Vapors cause s siight smarting of the eyes or respiratory

systom # present in high The efteci in Y.
3.9 Liquid or Sold lrritant Charnctertstica: Minimum hazard. {f spilled on clothing and aliowed o
reman, may cause smarting and recdening of the skon. NOTES

510 Ocor Threshokt: 0.05 ppm
. &11 OLH Value: 10,000 prvm
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58

Short Term Inhalation Limits: Data not avaiable

Common Synonyms Sofid or hqud Uight yellowiah brown  Swest tary odor 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
?";;;ru\d 8.1 Flash Point: 188°F C.C. (See Hazard Assessment Handbook)
Cronyhc st . 62 Flammabile Limits In Alrz 1.4% (LFL) A-T-U-X-Y
2-Hydrory-m-ryene May fioat or sink in water. €3 Fire Extinguishing Agents: Water, dry

chemicsl, loam, carbon dioxice
8.4 Fire Extinguishing Agents Not to be
Stop ischarge it possibie. Kesp people away. Used: Noi pertinent 11, HAZARD CLASSIFICATIONS
Call lve dopanmant. X - 65 Speclal Hazards ot Combustion
g I':gi:;l;cn: ,r;"u‘ﬁ;.lzd’a.l:\?xnnég\:m-lgemhs. Products: Toxic vapors of unbumed na CO::RL:’AFMd Reguirtons
malerial may form In fire. -
Behavior In Fire: Not pertinent 112 NAS Hazard Rating for Bulk Water
ignition Temperature: 1110°F Transportation: Not ketad
Electrical Hazard: Data not available 113 NFPA Hazard Clasaificatiors
POTRONGUS GASES ARE PRODUCED IN FIRE, Buming RAate: Dala nol avaiabie Hot lated
Wear gles and sell-contamned Drealhing apparatus. 6.10 Adiabatic Flame Temperature: N
Extinguish with dry chemicals, loam or carbon dioakde. Dala not available -
Water may be inafteciive oa fire. 611 Stokchiomatric Alr 1o Fuei Ratior
Fire Dala not available |
8.12 Flame Temperalure: Data not svadadie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
pust 7.1 Reactivity Wih Water: No reaction
T W i o throat 7.2 Reactivity with Common Malertais: No
Move vicum lo fresh ai. freaction
1 aras. o vy Cpen and fus win lanty o vaie 73 Staiy Dusing Transport Sabe
It breathung is dificull, give Oxyyen. 7.4 Neutralizing Agenta for Aclds and
Caustics: Not pertinent
f,,?f.,',i ?:,ﬁ,\o‘:& eyes. 7.5 Polymerization: Not pertinent
Exposure H swallowed or 3kin in axp0sed wif Cause nauses and vomiting. 7.8 Inhibitor of Polymerzstion:
Remove contammailed clottung and shoas. Not pertnent
Flush atfacted areas with plunily of watar.
IF IN EYES, hold eyekds opun and flush with plenty of water. 7.7 Molar Ratio (Reactant to
IF SWALLOWED and vxctn 19 CONSCIOUS, have vicum gnnk waler Producty: Data not available
IF sxAT'L'Bv'v"gon:;: :‘::Il‘w"; mﬁ:&?{é‘ US OR HAVING CON- 7.3 Reactivity Group: Data not avaiable
VULSIONS, do nothing except keep viclm warm.
, 12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN YERY LOW CONCENTRATIONS. Solid or liqud
Water fdoluyub‘g l:ngo::‘d it enters water intakas, 122 Molecular Weight 1222
PO”uﬂon . 12.2  Bolilng Point at 1 2t
Netily local heatth and wilahte chicials. 413°F = 2127C = 485°K
M Nauly opesalors of nuartly waler ntakes., 124 Freaxing Point
L RESPONSE TO DISCHARGE 2 LaBEL 5. WATER POLLUTION T - 20 K
(Se¢ Response Methods Handbook) 21 Category: None 8.1 Aquatic Toxiity: 125 Critical Temperaturs: Not partnent
Issue waming-water contaminant 22 Clasa: Not perinent {2, 6 Isomer) 126 Critical Pressury: Not pertinent
Restrict access 7-8 ppm/° /trout/lethal/tresh water 127 Speciiic Gravity:
Mactanical contalnment “Time period Not speciiied. 1.01 at 20°C (3quid)
Shoudd be removed 2.2 Waterfowl Toxicity: Data not avaiable 128 Uqukd Surface Tension: (sel)
Chamecal and physical beatment 3.3 Blological Oxygen Demand (BODX 30 dyres/cn = 0.C30 N/m at 20°C
31% of theorstical in 5 days 128 Uquid Water interfacial Tenmlon: (sst)
84 Food Chain Concentration Potentiak 25 dymes/cm = 0.025 N/m st 25°C
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 12.10 VYapor {Gas) Specific Grrvity:
1 CG Compatibility Class: Not Ested 4.1 Physicsl State (ss shipped): Not pertinent
32 Formuia: 2, 8-{CH3)iCeHaOH Solid or quid 12.11  Ratio of Specific Hexts of Yapor (Qaex
33 IMO/UN Designation: Not isted 42 Coior: Uight yellow-brown Not pertinent
3.4 DOT ID No: 2261 43 Odor: Sweet tary 12.12 Latent Heat of Yaporiration:
3.5 CAS Registry No.: 1300-71-6 21274 B/l = 118.19 cal/g =
48451 X 10* J/xg at 25°C
1213 Heat of Combdustion: ~15310 Bw/Dd
= —8,500 cal/g = —358 X 10° J/xg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decompoaitiar Not peronent
12,15 Heat of Sokstiorz Not pertinent
&1  Personal Protective Equipment Organic canister mask; goggles or face shieid: rubber gloves; 9.1 Grades of Purity: 29% 2, 5-Xylenol. Oher 1216 Heat of Polymertzation: Not perdnent
other prolsctive clothing 10 preveni contact with skin. . commercial Xylenols Include 2, 3-; 2. 4; 12.25 Heat of Fusiore Data not avaisbie
52 Symptoms Following Exposure: Vapor initates eyes, nose, and throal and fs readly absorbed 2, 5 3, 4-; 3, 5; and various mixturas 1226 Limiting Vakw: Duta not evadable
TMrough MUCOoUs MeMbranes and iungs, producing general toxic sympioms (weakness, dxxiness, of these, Propertios are sirmiar 10 those 1227 Reid Vapor Pressure: Dats not evalabie
headache, difficuit breathing, twitching). Contact with akin causes temporary pricking and of the 2, 8- compound.
inlemae burmeng, then local anesthesia. Affected areas intlally show white discoioration, wrinkfing, 9.2 Storage Temperature: Amblent
and sofiening, then become red, then brown or black (signe of gangrena). Extsnaive bumas may 93 Inert Atmoaphers: No requirement
peamrt absorption of chamical 1o produce Toxc symplormdeu:\bodnban Ingestion causes 9.4 Veating: Open (flame areater}
FMavon of mouth ant Dausea, mal pain, dorziness,
afhcunt treathing, and twiiching.
53 Treaunent of Exposure: Gét medical sttenton at onca following exposure 1o this compound,
INHALATION: remove patent immedialely {0 iresh ar, ¥ritaion of nose or TwCat may be
mlnlnndbywtthotwqwmm-nmwdaﬂmhm 100% qxrygen
i Is & for of y disiress; keep patent warm, but not hoL EYES:
flood with running watee for 15 min.; it is not i Y
for ancther 15 min; 2-3 drops of 0.5% pontocaine o equivalent may be mulbd after ﬁs( 15
min; do not use oils or ody ointments uniess ordered by physician. SKIN: wash sffecied arsan 5. HEALTH HAZARDS (W“Md)
wth lasge quantities of waler Of 0apy waler Litd all 0dor s QOone; then wash with aicohol or 58 Toxkity by ingestion: Grade 2 oral LDue = 1,070 mg/kg (mousa)
20% giycern solution and more waler; kosp patent warm, but not hot; cover chemical burms 57  Lats Toxicity; Damage 10 heart muscie, and chan in tver, } , and spieen n rats
condnously with cOMpressas wet with sanxated soition of sodium thiosultate: apply no salves 58 Vapor (Gas) Inttant Characteristica: Data not available
or cantments for 24 hrs after injury. INGESTION: give large quantites of baguid (salt waler, weak 59 Uquid or Solid lrritant Ch Oata not
sodmam icarbonate solution, milk, of gruel) followed by demuicent such as raw egQ wivile or 510 Odor Thrashoid: Data not available
com starch paste; if profuse vomsting does nal follow immediately, pive & mekd emetic (such as 1 5.11 JDLH Value: Data not avedabie
Mep. Mustard in giass of waler), or tickle back of throal Repeat procedurs Lntl vomstua s free
of the odor. Some damulcent shouid be left i stomach afler vomitng. Keep patient comiorably
WA
54 Threahold Limit Vahse: 45 ppm
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PERSONAL HAZARDOUS WASTE EXPOSURE RECORD

NAME:

SITE: : : DATE:

NUMBER OF HOURS ON SITE:

CONDITION OF SITE:

AMBIENT AIR/SOIL/ WATER INDICATORS:

LABORATORY: G.C. ' ON-SITE: G.C.
P.l. METER P.l. METER
OTHER .. OTHER

TYPE OF EXPOSURE (i.e. inhalation, soil/water contact):

OPERATION PERFORMED (i.e. test pit inspection, sampling, drilling):

CHEMICALS BURIED OR KNOWN PRESENT:

PROTECTIVE EQUIPMENT WORN:

[0} SAFETY SHOES (STEEL TOE & SHANK) [J INNER LAB GLOVES
[J CHEMICAL RESISTANT BOOTS, TYPE: (0 OUTER CHEMICAL RESISTANT GLOVES
(J HALF-FACE RESPIRATOR __ TYPE:
TYPE OF CARTRIDGE: (0 coverALLS
{0 FuLL-FACE RESPIRATOR TYPE:
TYPE OF CARTRIDGE: d

DECONTAMINATION MEASURES TAKEN:
(J CHANGE OF CLOTHES
[0 sHoweR
[0 cHANGE OF PROTECTIVE EQUIPMENT

aoo

PERSCNAL PROTECTIVE DECONTAMINATION PROCEDURES:

UNUSUAL SITE CONDITIONS/OCCURANCES:

OBSERVED HEALTH EFFECTS:

TES:




DAILY SAFZTY 1OG

PROJECT NAME: DATE:

PROJECT NUMBER: * DAY NO:

E.C. JORDAN WORK PARTY:

SUZCONTIRACIOR ( ):

VISITORS:

WC2X SITE LOCATION:

STHMtRY OF CONDITIONS ENCOUNTZRZID:

FIRST AID ADMINISTERED?

INTRACTIONS OBSZRVED:

BY:




APPENDIX D

MISCELLANEOUS REPORTS



STITE SAFETY FOLLOW-UP REPORT

(To be completed for each field change in plan.)
Was the HASP followed as presented? yes no

DESCRIBE IN DETAIL ANY CHANGES TO THE HASP:

REASON FOR CHANGES:

APPROVED BY SITE MANAGER:. DATE:
SITE SAFETY OFFICER: DATE:

EVALUATION OF HEALTH AND SAFETY PLAN

Was the HASP adequate? yes no

WHAT CHANGES WOULD YOU RECOMMEND?
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ACCIDENT REPORT -

Site: Project No.:
Location:
Location of Accident if different from above:

Name and Address of Injured:

SSN: DOB: Sex:

Years of Service: Time on Present Job: Department No.:

Title/Classification:

Date of Accident: Time of Accident:

Name of Witness: Telephone No.:

Accident Category: __ Motor Vehicle ___ Property Damage __ Fire
___ Chemical Exposure ___ Near Miss ___ Other

Severity of Injury or Illness: ___ Non-disabling ___ Disabling

__ Medical Treatment __ Fatality
Amount of Damage: $ Property Damaged:

CLASSTFICATION OF INJURY

___ Fractures __ Heat Burmns ___ Cold Exposure

___ Dislocations ___ Chemical Burns ___ Heat Stroke

___ Sprains ___ Radiation Burns ___ Faint/Dizziness

__ Abrasions __ Concussion ___ Blisters

__ Lacerations __ Toxic-Respiratory ___ Bruises

__ Punctures __ Toxic-Ingestion ___ Poison Ivy
Bites Toxic Dermal Headache

Respiratory Allergy
Other (explain)

Parts of Body Affected:

Degree of Disability:

Date Medical Care was Received: Emergency Service?

Name and Address of Medical Facility:

Follow-up Exam Reqﬁired? Estimated No. of Days Away From Job:
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ACCIDENT LOCATION (use the back of sheet as required)

Causative agent most directly related to accident (object, substance,
material, machinery, equipment, conditions):

Was weather a factor? How?
Unsafe mechanical/physical/environmental condition at time of accident (be
specifice):

-

Unsafe act by injured and/or others contributing to the accident (be specific,
must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow
reaction, fatigue, inattention, horseplay):

MODIFICATIONS

Level of personal protective equipment required in site safety plan:
Was injured using required equipment? '
If not, how did actual equipment use differ from plan?

Was personal protective equipment required in site safety plan adequate for
site conditions?

If no, what additional equipment was needed:
What can be done to prevent a reoccurrence of this type of accident?

(modification of machine, mechanical guards, modification of work practices,
training):

DETATLED NARRATIVE DESCRIPTION (how did accident occur, why; objects, equip-
ment, tools used, circumstance assigned duties. Be specific.):

Signature of Preparer: Date:

Signature of Site Manager: Date:

SEND COPIES OF COMPLETED FORM TO HUMAN RESOURCES
AND THE HEALTH AND SAFETY SUPERVISOR.
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HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing body ventilation, there exists an increase in the poten-
tial for injury, specifically, heat casualties. Site personnel will be in-
structed in the identification of a heat stress victim, the first-aid
treatment procedures' for the victim and the prevention of heat stress
casualties.

IDENTIFICATION AND TREATMENT

Heat Exhaustion

b)

Symptoms: Usually begins with muscular weakness, dizziness, nausea, and
a staggering gait. Vomiting is frequent. The bowels may move
involuntarily. The victim is very pale, his skin is clammy, and he may
perspire profusely. The pulse is weak and fast, breathing is shallow.
The victim may faint unless he lies down. This may pass, but sometimes
it persists and, while heat exhaustion is generally not considered life
threatening, death could occur.

First Aid: Immediately remove the victim to the Decomtamination
Reduction Zone in a shady or cool area with good air circulation. Remove
all protective outer wear. Call a physician. Treat the victim for
shock. (Make the victim lie down, raise feet 6-12 inches, maintain body
temperature but loosen all clothing.) If the victim is conscious, it may
be helpful to give sips of water. Transport victim to a medical
facility.

Heat Stroke

a)

b)

Symptoms: This is the most serious of heat casualties due to the fact
that the body excessively overheats. Body temperatures often are between
107°- 110°F. The victim will have a red face and will not be sweating.
First there is often pain in the head, dizziness, nausea, oppression, and
a dryness of the skin and mouth. Unconsciousness follows quickly and
death is imminent if exposure continues. The attack will usually occur
suddenly. Heat stroke is always serious.

First Aid: JImmediately evacuate the victim to a cool and shady area in
the Decontamination Reduction Zone. Remove all protective outer wear and
all personal clothing. Lay the victim on his back with the head and
shoulders slightly elevated. It is imperative that the body temperature
be lowered immediately. This can be accomplished by applying cold wet
towels, ice bags, etc., to the head and groin. Sponge off the bare skin
with cool water or rubbing alcohol, if available, or even place in a tub
of cool water. The main objective is to cool without chilling. Give no
stimulants. Transport the victim to a medical facility as soon as
possible.
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B. PREVENTION OF HEAT STRESS

1) One of the major causes of heat casualties is the depletion of body
fluids. Fluids should be maintained in the support zone. Personnel
should replace water and salts loss from sweating. Salts can be replaced
by either a 0.1% salt solution, more heavily salted foods, or commercial
mixes- such as Gatorade. The commercial mixes are advised for personnel
on low sodium diets.

2) A work schedule will be established during warm weather so that the
majority of the work day will be during the morning hours of the day
before ambient air temperature levels reach their highs.

3) A work/rest schedule will be implemented for personnel required to wear
Level B or C protection (i.e. impervious outer garment). A sufficient
period will be allowed for personnel to "cool down". ' This may require
shifts of workers during operations in addition to the breaks provided by
required air tank changes (Level B). Maximum time between breaks at
Level B or C shall be two hours regardless of temperature. At elevated
temperatures, breaks should be scheduled as described below.

Maximum Time

Ambient Temperatures Between Cooldown Bresaks
Above 90°F 1/4 hr.
85°-90°F 1/2 hr.
80°-85°F 1 hr
70°-80°F 1 1/2 hr.

4) Periodic breaks for "cooldown" and liquid replenishment should also be
scheduled while wearing any chemical resistant outer wear.

C. HEAT STRESS MONITORING

For monitoring the body’s recuperative ability to excess heat, one or more of
the following techniques should be used as a screening mechanism. Monitoring
of personnel wearing impervious clothing should commence when the ambient
temperature is 70°F or above. Frequency of monitoring should increase as the
ambient temperature increases or as slow recovery rates are indicated. When
temperatures exceed 85°F, workers should be monitored for heat stress after
every work period. The following are important considerations:

1. Heart rate (HR) should be measured by the radial pulse for 30 seconds as
early as possible in the resting period. The HR at the beginning of the
rest period should not exceed 110 beats/minute. If the HR is higher, the
next work period should be shortened by 10 minutes (or 33 percent), while
the length of the rest period stays the same. If the pulse rate is
100 beats/minute at the beginning of the next rest period, the following
work cycle should be shortened by 33 percent.

2. Body temperature should be measured orally with a clinical thermometer as
early as possible in the resting period. Oral temperature (OT) at the
beginning of the rest period should not exceed 99°F. If it does, the
next work period should be shortened by 10 minutes (or 33 percent), while
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the length of the rest period stays the same. However, if the OT exceeds
99.7°F at the beginning of the next period, the following work cycle
should be further shortened by 33 percent. OT should be measured again
at the end of the rest period to make sure that it has dropped below

99°F.

Good hygienic standards must be maintained by frequent change of clothing
and daily showering. Clothing should be permitted to dry during rest
periods. Persons who notice skin problems should immediately consult
medical personnel.
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E.C. JORDAN CO.
RESPIRATORY PROTECTION PROGRAM

I. INTRODUCTION

This program has been developed to govern the selection and use of respiratory
protective devices by E.C. Jordan Co. (Jordan) personnel. The program is
intended to comply with Occupational Safety and Health Administration (OSHA)
requirements as set forth in 29 CFR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
waste disposal sites. -

I1. PERSONNEIL. _REQUIREMENTS

All personnel assigned to field activities at hazardous or potentially hazard-
ous locations are currently required by Jordan’s Health and Safety policies to
be enrolled in the corporate Health Monitoring Program. A portion of this
program involves spirometry, a measure of the respiratory system status. No
personnel may be assigned to the use of, or withdraw from stock, any respira-
tory protective device without physician certification that use of such a
device will mnot be injurious to health. Psychological limitations, e.g.
claustrophobia, are also considered in personnel assignments. Training in the
use of the selected device and fit testing, as described herein, are also
required.

No persomnnel will be assigned duties which require a respirator when facial
hair, skullcaps or eye glasses will interfere with a proper fit. No contact
lenses may be worn with any respiratory protective device. Eyeglass frames
which fit inside the respirator facepiece are provided as necessary.

IT]. APPLICABLE EQUIPMENT

Jordan maintains the following respiratory protective equipment:

full-face chemical/mechanical air purifying respirators
self-contained breathing apparatus

full-face air line-supplied breathing apparatus
S-minute escape air supply

o 0 0 ©

This equipment is intended for use on an as needed basis, to be determined by
an evaluation of on-site conditions. Respiratory protective equipment should
not be used arbitrarily by any Jordan personnel.

Selection criteria are presented separately; training is required in the use
of each type of equipment prior to drawing from stock.
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IvV. PERSONNEL TRAINING

Training of personnel in the proper use and care of respiratory protective
equipment is considered essential to the success of the program. Training
encompasses:

‘respiratory protection principles
selection of appropriate equipment
use of equipment

maintenance of equipment

fit testing

o 0O 0 O O

-~

Information regarding each topic is presented as standard respiratory protec-
tion procedures.

V. STANDARD RESPIRATORY PROTECTION PROCEDURES

The following information has been organized and presented by topic as
Standard Respiratory Protection Procedures, to be used both in training and as
reference material for field operations.

Standard Respiratory Protection

Procedure No. Topic
1 Respiratory Protection Principles
2 Selection of Respirators
3 Fit Testing
4 Inspection/Maintenance/Storage

These procedures are attached.

VI. PROGRAM ADMINISTRATION AND DOCUMENTATION

The administration of Jordan's Respiratory Protection Program is the respon-
sibility of the Health and Safety Supervisor. Administration includes:

respirator selection

personnel training

fit testing

respirator maintenance

documentation

program evaluation and improvements

personnel pulmonary testing and certification

0O 0O 0 0 0 0 O

Written HASPs for each site, and site hazard assessments result in respirator
selection in accordance with the decision logic set forth in Standard
Respiratory Protection Procedure No. 2.

Fit testing and respirator maintenance is performed by the equipment manager

of Jordan’s Sample Control and Staging Center under the administration of the
HSS. Major maintenance is performed by manufacturer certified technicians
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only. Personnel training in respiratory protection is one aspect of the HSS's
ongoing personnel training programs. Program evaluation is a dynamic process,
occurring each time a Project HASP is prepared.

Medical supervision of personnel occurs as part of Jordan’s Health Monitoring
Program, also administered by the HSS. Medical surveillance is required for
all personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of Jordan'’s Respiratory Protection
Program is achieved through several media:

o Documentation of respirator selection is included in the hazard -~
assessment of each site’s HASP.

o Documentation of personnel training is maintained in both hard-copy and
computerized files, .

] Documentation of medical surveillance is achieved indirectly by maintain-
ing a list of enrolled employees in the Health Monitoring Program and
directly through physician certification of personnel allowed to be
assigned respiratory protective devices.

o Documentation of fit-testing is maintained on file with the equipment
manager of the Sample Control and Staging Center, utilizing the appropri-
ate form. (Exhibit 1)

o Documentation of site surveillance is required both by this program and
by the HASP for each site. Records of site surveillance are created by
the HSO and maintained in project files.

o Respirator inspection and maintenance records are created and maintained
for each respirator, SCBA, and escape respirator by the equipment
manager. (Exhibit 2)

Inspection and documentation occurs before each unit is removed from
stock and when it is returned, or monthly.



Exhibit 1

Respirator Fit Test Worksheet
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RESPIRATOR FIT TEST WORKSHEET

Applicant Name

Organization

Date of Test

Employee Number

Equipment Type

Manufacturer

Model/Size

Test Conducted by

TEST _RESULTS

(1) Negative Pressure Test Pass ( ) - Fail ()
(2) Positive Pressure Test Pass ( ) Fail ( )

(3) 1Isoamyl Acetate Vapor Test
Initial Odor Recognition Yes ( ) No ()
Odor Detected w/ Respirator On Yes ( ) No ()

(4) Irritant Smoke Test
Irritant Detected Yes () No ()
Employee briefed on fundamental principals of respiratory protection, use,
inspection, cleaning, maintenance and storage of equipment
Yes ( ) No ( )

ADDITTONAL INFORMATION

Last Employee Physical Exam Conducted on
Stress Test Included Yes () No ()

At Medical Facility

Corrective Lenses Required for Normal Work Tasks Yes ( ) No ( )

Facial Characteristies: Clean Shaven ( ) Beard ( ) Other ( )
Specify

Follow-up Physical Due

I hereby certify the subject employee has been fit tested according to pro-
cedures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3.

Tester Name Date



Exhibit 2

Respirator Use & Maintenance Record



RESPIRATOR USE AND MATNTENANGCE RECORD

Respirator

ID Number

Respirator Type

Manufacturer

Model Number

Assigned to Whom
or

Date Place In Service

'

Inspection/Maintenance
and Charging (SCBAs)
Information

Serviced By

Date location of Storage




STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1
RESPIRATORY PROTECTION PRINCIPLES

1.1 INTRODUCTION

Since the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic
gases, vapors, and particulates. In addition, the body must be supplied with
enough oxygen to maintain a normal capacity to perform tasks.

1.2 ROUTES OF EXPOSURE

The volume of air inhaled during "normal" activities is approximately 6 /min.
The volume of air inhaled during brisk activity or during periods of stress
can go up to 75 /min (a 12-fold increase).

Air is inhaled through the nose and mouth and travels an extremely turbulent
path to the lungs. This, turbulency results in the air impinging on many _
sites, thus allowing the insoluble particulates to become impacted and soluble
particulates, vapors, and gases to become absorbed.

The inhaled air passes through the pharynx, the common passageway for both
food and air, and enters the trachea at the larynx. The trachea (or windpipe)
divides into two bronchi, which lead to the two lungs. All of these organs
are collectively called the conducting tubes, since they lead the air to the
alveoli, the site of gaseous exchange with the pulmonary capillaries (i.e.,
the blood).

Toxic substances may be absorbed at any point in the respiratory tract. The
conducting tubes are lined with mucus and cilia. Insoluble contaminants
caught in the mucus are swept up to the esophagus by the cilia and swallowed,
thus causing an ingestion problem.

1.3 OXYGEN DEFICIENCY

1.3.1 Oxygen and the Respiratory Process

The chemical composition of normal air is presented below as Table 1.

Table 1. Atmospheric Composition

Partial Pressure

Gas Volume (%) (mm Hg at sea level)
Nitrogen 78.9 594
Oxygen 20.95 159
Argon 0.93 7
Carbon dioxide 0.04 0.03
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It is not the percentage of oxygen in the air, but rather its partial
pressure, that is important in respiration. As one increases in altitude, the
percentage of oxygen stays constant, but its partial pressure drops.
Additionally, as the percentage of oxygen in the air drops, so does its
partial pressure.

The "anatomic dead space volume” of the respiratory tract is about 150 ml.

The average breath draws in about 500 ml of air. This air is mixed with the
air remaining in the dead space from the previous exhalation, which has been
depleted in oxygen due to the normal respiratory process. The overall effect
is a lower partial pressure of oxygen in the respiratory tract as compared
with the ambient air. The average respirator adds about 100 ml of dead space
to the respiratory system, which further lowers the partial pressure of oxygen
in the respiratory system, causing a slight oxygen deficiency.

1.3.2 Oxvgen levels/Physiological Effect

The currently accepted National Institute for Occupational Safety and Health
(NIOSH) standards specify that if an atmosphere contains less than 19.5
percent by volume oxygen,at sea level, then an atmosphere-supplying device
must be used. '

Note that as altitude increases, the percentage of oxygen stays constant, but
the partial pressure drops. There is currently no standard that accounts for
the drop in partial pressure with altitude; the problem 1s currently under
study by NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 2.

1.4 PARTICUIATE CONTAMINANTS - AEROSOLS

Aerosol is a term used to describe particulates in air without regard to their
origin. Particulates are collected on the walls of the respiratory tract
depending upon their size as follows:

Pharynx - 10-3 um
Trachea - 10 um
Bronchus - 5-10 um
Alveoli - 0.1-1 um

I X

Particulates less than 0.5 um may never be deposited in the respiratory tract and may
simply be exhaled.

Particulates affect the human body as follows:

1. Nuisances - inert substances that cause no lung damage but inhibit proper
functioning of the lungs.

2. Inert pulmonary reaction causing substances - substances that produce
nonspecific pulmonary effects.



Table 2. Physiological Effects of Oxygen Deficiency

Oxygen Volume
Percentage
at Sea Level Physiological Effect

16-12 ) Increased breathing volume.
Accelerated heartbeat.
Impaired attention and thinking.
Impaired coordination. -

14-10 Very faulty judgment.
Very poor muscular coordination.
Muscular exertion causes rapid fatigue that may
cause permanent heart damage. ‘
Intermittent respiration.

10-6 Nausea.
Vomiting.
Inability to perform vigorous movement, or loss
of all movement.
Unconsciousness, followed by death.

Less than 6 Spasmatic breathing.
Convulsive movements.
Death in minutes.

3. Pulmonary fibrosis causing substances - substances that produce effects
ranging from nodule production to serious diseases such as asbestosis.

4. Irritants - substances that irritate, inflame, or ulcerate lung tissues.

5. Systemic poisons - substances that cause injury to specific organs and
body systems.

6. Allergens - substances that produce hypersensitivity.

1.5 GASEQOUS CONTAMINANTS

Gaseous contaminants are "filtered" to a small degree by the respiratory tract
before they reach the alveolar spaces. However, if the contaminants are
soluble, they can be directly absorbed through the walls of the respiratory
tract.

Gaseous contaminants affect the human body as follows:

1. Irritants - corrosive compounds that injure and inflame tissue.

2. Asphyxiants - substances that displace oxygen or prevent the use of

oxygen by the body.
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3. Anesthetics - substances that depress the central nervous system and
cause intoxication or loss of sensation.

4. Systemic poisons - substances that cause diseases.

1.6 EXPRESSING AIR CONTAINMENT CONCENTRATIONS

Any substances that are not normal components of breathing air (oxygen, nitro-
gen, etc.) are considered to be contaminants. The respiratory threat posed by
contaminants is a function of the actual contaminant and its concentration in
the air. The concentration is expressed in a variety of ways, as listed g
below.

1. Particulates
a. mppcf - millions of particulates per cubic footx
b. ~ Ppcc - particles per cubic centimeter.
c. mg/m’ - milligggms per cubic meter.
2. Gases and Vapors
a. ppm - volumes per million volumes of air (parts per million).
b. ppb - volumes per billion volumes of air (parts per billion).
c. mg/m - milligrams of gas per cubilc meter.
d. Conversion of units. The following equation converts'mg/m to ppm,

at 24°C and 760 mm Hg.

2445

mg/m’,
molecular weight

ppm =

This equation is extremely useful for determining respiratory
protection requirements.

1.7 MEASURES OF RESPTRATORY HAZARDS

Every contaminant contained in breathing air has a limit, above which it
becomes a threat to human health. These limits are determined either from
animal studies or from epidemiological data. Unfortunately, animal studies
can only approximate human response and may vary widely for individual
chemicals. Epidemiological studies, although capable of providing a more
precise forecast of human response, are limited by a lack of accurate records
and a lack of controlled studies. Therefore, the "safe" limits of various
chemicals must be viewed only as guidelines. Furthermore, these guidelines
are primarily designed for the industrial situation where an individual is
being exposed to one or two well-defined substances. These guidelines do not
address the problems of synergism, potentiation, or allergic response.

The guidelines used in measuring respiratory hazards are listed below.
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1. Threshold Limit Value. The threshold limit wvalue (TLV) is recommended by
the American Conference of Governmental Industrial Hygienists (ACGIH) and
is derived from consensus review. It is a time-weighted average concen-
tration set for a particular substance that represents a level that
almost all workers can be exposed to for an 8-hr day (40-hr week) without
suffering adverse health effects. It is assumed that following each 8-
hr. exposure there will be a 16-hr. recovery period and that after 5 days
there will be a 48-hr. recovery period. The TLV lists are revised on a
yearly basis.

2. Permissible Exposure Limits. The permissible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Z-1, Z-2, and'Z-3. These levels were
promulgated initially from the ACGIH TLV lists (1968). As part of the
law, they represent the legal maximum concentrations for personnel expo-
sure. They are not updated on a yearly basis, as is the TLV list.
Therefore, the most current ACGIH TLV is used in determining respiratory
protection, rather than the PEL listing.

3. Immediately Dangerous to Life and Health. 30 CFR 11.3 defines conditions
that are immediately dangerous to life and health (IDLH) as “conditions
that pose an immediate threat to life or health or conditions that pose
an immediate threat of severe exposure to contaminants such as
radioactive materials, which are likely to have an adverse cumulative or
delayed effect on health".

OSHA adds these criteria:
a. The worker must be able to escape without losing his life or suffer-
ing permanent health damage within 30 minutes.

b. The worker must be able to escape without severe eye or respiratory
irritation or other reactions.

4, Lower Flammable Limit. The lower flammable limit (LFL) is the lowest

concentration by volume of a gas or vapor in air that will explode when
there is an ignition source.

1.8 RESPIRATORY PROTECTION

When it has been determined that the ambient atmosphere is hazardous, it
becomes necessary to protect the individual by:

1. avoiding and/or minimizing exposure;
2. applying engineering controls such as ventilation; and
3. using a respirator to either filter the air or supply air.

The legal requirements for respiratory protection are summarized below.
1. Williams and Steiger Occupational Safety and Health Act of 1970 estab-

lished standards that state that "approved or accepted respirators shall
be used when they are available".

F-12



29 CFR 1910.134 gives legal requirements for the selection and use of
respiratory gquipment as promulgated by OSHA and based on American
National Standards Institute (ANSI) Standard Z88.2, "American National
Standards Practices for Respiratory Protection". Standard Z88.2 was
originally a consensus standard, but now has been cited as a Federal
regulation.

30 CFR Part 11 describes tests for permissibility of respiratory protec-

tive apparatus and updates or deletes approvals. 30 CFR Part 11 also
cites ANSI Z88.2 as the basis for respiratory protection.

F-13



STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

2.1 INTRODUCTION

This text is based on "Joint NIOSH/OSHA Standards Completion Program -
Respirator Decision Logic". The text is excerpted for the purpose of covering
the major points of the respirator decision logic. For the complete text, see
John S. Pritchard's, "A Guide to Industrial Respiratory Protection" (U.S.
Department of Health, Education, and Welfare, U.S. Public Health Service,
Center for Disease Control, National Institute for Occupational Safety and
Health, Cincinnati, Ohio, June 1976). It is not intended to be all-inclusive
in content.

The purpose of the respirator decision logic is to provide technical accuracy
and uniformity in the selection of respirators and to provide necessary cri-
teria to support this selection. The decision logic is a step-by-step
elimination of inappropriate respirators until only those that are acceptable
remain. Judgment by persons knowledgeable of inhalation hazards and
respiratory protection equipment is essential to ensure appropriate selection
of respirators.

The primary technical criteria for what constitutes a permissible respirator
are based on the technical requirements of 30 CFR 11. The health standards
will allow only respirators approved under 30 CFR 11. Classes of respirators
are only included when at least one device has been approved.

Protection factors are criteria used in determining what limiting concentra-
tions are to be permitted for each respirator type that will afford adequate
protection to the wearer. The referenced Subparts of 30 CFR 11 give technical
descriptions concerning each type or class of respirators referenced in the
decision logic; 30 CFR 11 should be used with the decision logic in order to
properly understand the criteria for the specification of allowable respira-
tors.

Throughout this text, reference is made to PELs. Prudent, accepted practice

dictates the use of current ACGIH TLVs, which are updated each year, in the
place of the PEL, which is only periodically updated.

2.2 GENERAL DECISTON LOGIC FLOWCHART

The following material used in concert with the decision logic chart (Figure
1) provides a formalized selection guide for respiratory protection.

1. Step 1 - Assemble Information on Substance. Assemble necessary toxico-
logical, safety, and research information for the particular contaminant.
The following are required:

a. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables Z-
1, 2-2, and Z-3).

b. Warning properties if the substance is a gas or a vapor.
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c. Eye irritation potential of the substance.

d. LFL for the substance.

e. IDLH concentration for the substance.

f. Any possibility of poor sorbent efficiency at IDLH concentration and
below.

g. Any possibility of systemic injury of death resulting from

absorbance of the substance (as a gas or vapor) through the skin.
h. Any possibility of severe skin irritation resulting from contact of
the skin with corrosive gases, vapors, or particulates.

i. The vapor pressure of the substance (and equivalent ppm).

Jj- Any possibility of high heat of reaction with sorbent material in
cartridge or canister.

2. Step 2 - Determine Physical State of Substance. Determine the physical
state(s) of the substance as it is likely to be encountered in the
occupational environment. It will be either (1) gas or vapor; (2)
particulate (dust, fume or mist); or (3) combination of (1) and (2).

3. Step 3 - Assemble a Table of Permissible Respiratory Protection for
Substance. This is done using the material from Step 1 and the appro-
priate specific decision logic chart from Section 2.3 below and
respirator protection factors. Classes of respirators are only included
where at least one device has been approved.

4. IF STEPS 1 THROUGH 3 CANNOT BE COMPLETED, THE ATMOSPHERE IS UNKNOWN AND
MUST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE SELECTED.

2.3 SPECIFIC DECISION LOGIC CHARTS

A decision logic chart for respiratory protection against gases or vapors and
against particulates is shown as Figure 1.

2.4 DECISION LOGIC CRITERIA .

2.4.1 Skin Absorption and Irritation

Respirator selection criteria are based primarily on the inhalation hazard of
the substance. A supplied-air suit may protect the skin from extremely toxic
substances that may be absorbed through the skin or from substances which may
cause severe skin irritation or injury.

Supplied-air suits are not covered in 30 CFR 11. Data are not available upon

which to make recommendations for supplied-air suits for all types of expo-
sures.
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Where information is available indicating systemic injury or death resulting
from absorbance of gas or vapor through the skin or where severe skin irrita-
tion or injury may occur from exposure to a gas, corrosive vapor, or particu-
late, the following statement is included as a footnote to the respirator
tables, and both the employee and employer are cautioned in the appendices
concerning their use:

Use of supplied-air suit may be necessary to prevent skin contact and
respiratory exposure from airborne concentrations of (specific
substance). Supplied-air suits should be selected, used, and maintained
under the immediate supervision of persons knowledgeable in the
limitations and potential life-endangering characteristics of supplied:
air suits. Where supplied-air suits are used above a concentration which
may be IDLH (concentration), an auxiliary positive-pressure self-
contained breathing apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single skin penetration LD,, of 2 g/kg for

any species is used.

2.4.2 Poor WarningﬁPropérties (Refer to Table 1)

It is important to realize that 30 CFR 11 approvals for air-purifying (organic
vapor) devices prohibit use against organic vapors with poor warning proper-
ties.

Warning properties include odor, eye irritation, and respiratory irritation.
Warning properties relying upon human senses are not foolproof. However, they
provide some indication to the wearer of possible sorbent exhaustion or of
poor facepiece fit or other respirator malfunction.

Adequate warning properties can be assumed when the substance odor, taste, or
irritation effects are detectable and persistent at concentrations at or below
the permissible exposure limit.

If the odor or irritation threshold of a substance is more than three times
greater than the permissible exposure limit, this substance should be consid-
ered to have poor warning properties. If the substance odor or irritation
threshold is somewhat above the permissible exposure limit (not in excess of
three times the limit) and there is no ceiling limit, consideration is given
to whether undetected exposure in this concentration range could cause serious
or irreversible health effects. If not, the substance is considered to have
adequate warning properties. Some substances have extremely low thresholds of
odor and irritation in relation to the permissible exposure limit. Because of
this, these substances can be detected by a worker within the facepiece of the
respirator even when the respirator is functioning properly. These substances
are, therefore, considered to have poor warning properties.

Though 30 CFR 11 does not specifically eliminate air-purifying respirators for
pesticides with poor warning properties, prudent practice dictates that a
respirator should not be used to protect against any substance with poor
warning properties.
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TABLE 1. COMPARISON OF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL COMPOUNDS

Compounds Odor Threshold (ppm) TLV (ppm)

Group 1 - Odor Threshold Below or Approximately the Same as the TLV

Acrolein 0.2 0.1
Carbon tetrachloride 10 S
Carbon disulfide 0.21 10
Cyclohexane 300 300
Cyclohexanol 100 R 50
Epichlorhydrin 10 2
Ethyl benzene ' 140 100
Ethylene diamine 11 : 10
Hydrogen chloride 10 5
Methyl acetate 200 200
Methylamine 10 10
Methyl chloride ¥ 25 50
Methyl chloroform i 300 350
Nitrogen dioxide 5 3
Propyl alcohol 200 200
Turpentine 200 100

Group 2 - Odor Threshold from 2 to 10 Times the TLV

Allyl alcohol 7 2
Arsine 0.21 0.05
Crotonaldehyde 7 2
1,2 Dichloroethylene 500 200
Dichloroethyl ether 35 5
Dimethyl acetamide 46 10
Dimethyl formamide 100 10
Hydrogen selenide 0.3 0.05
Isopropyl glycidyl ether (IGE) 300 50
Styrene monomer 200 50

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV

Acrylonitrile 21 2
Bromoform ) 530 0.5
Camphor (synthetic) 1.6-200 2
Chloroacetophenone 1 0.05
Chloroform 200 10
Chloropicrin 1 0.1
Diglycidyl ether (DGE) 5 0.1



TABLE 1. COMPARISON OF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL COMPOUNDS (cont.)

Compounds Odor Threshold (ppm) TLV (ppm)

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV (cont.)

Ethylene oxide 500 1

Mercury wvapor (a) 0.05 mg/m’
Methyl bromide (a) 5

Methyl formate 2000 100 -
Methanol 2000 _ 200

Methyl cyclohexanol 500 ' ' 50

Phosgene : 1.0 0.1
Phosphine (a) 0.3
Radioactive gases and wvapors (a)

Toluene 2,4 diisocyanate (TDI) 2 0.005

(a) Information not Available

2.4.3

Sorbents

There are certain limitations involved with the use of sorbents in cartridge/
canister sorbents. When the following conditions occur, a sorbent cartridge
is not recommended:

1.

Where supporting evidence exists of immediate (less than 3 min.) break-
through time at the IDLH concentration and below for a cartridge or
canister sorbent, air-purifying devices shall not be allowed for any use,
escape or otherwise. See Table 2.

Where there is reason to suspect that commonly used sorbents (e.g.,
activated charcoal) do not provide adequate sorption efficiency against a
specific contaminant, use of such sorbents shall not be allowed.

However, where another sorbent material has been demonstrated to be
effective against a specific contaminant, approved respirators using the
effective sorbent material shall be allowed.

Where there is reason to suspect that a sorbent has a high heat of reac-
tion with a substance, use of that sorbent is not allowed.

Where there is reason to suspect that a substance sorbed on a sorbent of
a cartridge or canister is shock sensitive, use of air-purifying
respirators is disallowed.

2.4.4 Eve Irritation

In addition to respiratory protection, it is important to consider a
chemical’s potential for producing eye irritation or damage. The following
guidelines deal with eye protection:



TABLE 2.

EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE

EFFICIENCY®

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) _(Min)
Aromatics
Benzene 73
Toluene 94
Ethyl benzene 84
m-Xylene 99
Cumene 81
Mesitylene 86
Alcohols
Methanol 0.2
Ethanol 28
Isopropanol 54
Allyl alcohol 66
n-Propanol 70
Sec-Butanol 96
Butanol 115
2-Methoxyethanol 116
Isoamyl alcohol 97
4-Methyl-2-pentanol 75
2-Ethoxyethanol 77
Amyl alcohol 102
2-Ethyl-1-butanol 76.5
Monochlorides
Methyl chloride 0.05
Vinyl chloride 3.8
Ethyl chloride 5.6
Allyl chloride 31
1-Chloropropane 25
1-Chlorobutane 72
Chlorocyclopentane 78
Chlorobenzene 107
1-Chlorohexane 77
o-Chlorotoluene 102
1-Chloroheptane 82
3-Chloromethyl heptane 63



TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY® (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) _(Min)
Dichlorides
Dichloromethane 10
Trans-1,2-dichloroethylene 33 -
1,1-Dichloroethane 23
cis-1,2-Dichloroethylene S 30
1,2-Dichloroethane 54
1,2-Dichloropropane 65
1,4-Dichlorobutane ' 108
o-Dichlorobenzene 109
Trichlorides
Chloroform 33
Methyl chloroform 40
Trichloroethylene 55
1,1,2-Trichloroethane 72
1,2,3-Trichloropropane 111
Tetra- and Pentachlorides
Carbon tetrachloride ' 77
Perchloroethylene 107
1,1,2,2-Tetrachloroethane 104
Pentachloroethane 93
Acetates
Methyl acetate 33
Vinyl acetate 55
Ethyl acetate 67
Isopropyl acetate 65
Isopropenyl acetate 83
Propyl acetate , 79
Allyl acetate 76
sec-Butyl acetate 83
Butyl acetate 77
Isopentyl acetate 71
2-Methoxyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY* (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) _(Min)
Ketones
Acetone 37
2-Butanone 82 -
2-Pentanone 104
3-Pentanone - 94
4-Methyl-2-pentanone 96
Mesityl oxide 122
Cyclopentanone ' 141
3-Heptanone 91
2-Heptanone 101
Cyclohexanone g 126
5-Methyl-3-heptanone 86
3-Methylcyclohexanone 101
Diisobutyl ketone 71
4 -Methylcyclohexanone 111
Alkanes
Pentane 61
Hexane 52
Methylcyclopentane 62
Cyclohexane 69
Cyclohexene 86
2,2,4-Trimethylpentane 68
Heptane 78
Methycyclohexane 69
5-Ethylidene-2-norbornene 87
Nonane 76
Decane 71
Amines
Methyl amine . 12
Ethyl amine 40
Isopropyl amine 66
Propyl amine 90
Diethyl amine- 88
Butyl amine 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine 76
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TABLE 2., EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY* (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) (Min)
Miscellaneous Materials
Acrylonitrile 49
Pyridine 119 -
1-Nitropropane . 143
Methyl iodide o 12
Dibromomethane : 82
1,2-Dibromoethane 141
Acetic anhydride ' 124
Bromobenzene 142

The above cartridge pairs were tested at 1000 ppm, 50 percent relative humidity, 22°C, and 53.3

1/min. (equivalent to a moderately heavy work rate). The time to achieve a 1 percent breakthrough is
noted for each cartridge pair. Cartridges were preconditioned at room temperature and 50 percent
relative humidity for at least 24 hours prior to testing.

For routine work operations, any perceptible eye irritation is considered
unacceptable. Therefore, only full facepiece respirators are permissible
in contaminant concentrations that produce eye irritation. Protection
may be required in certain concentrations of gases and vapors. For
escape, some eye irritation is permissible if it is determined that such
irritation would not inhibit escape and such irritation is reversible.

Where quantitative eye irritation data cannot be found in literature
references, and theoretical considerations indicate that substance should
not be an eye irritant, half-facepiece respirators are allowed.

Where a review of the literature indicates a substance causes eye irrita-
tion but no eye irritation threshold is specified, the data will be
evaluated to determine whether quarter- or half-facepiece respirators can
be used.

5 IDLH

2.4.

The

definition of IDLH provided in 30 CFR 11.3(t) is as follows:

"Immediately dangerous to life or health" means conditions that pose an
immediate threat to life or health or conditions that pose an immediate
threat of severe exposure to contaminants, such as radioactive materials,
which are likely to have adverse cumulative or delayed effects on health.

The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an

F-23



The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an
IDIH concentration in the event of failure of the respiratory protective
equipment. The IDLH is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IDLH values are conservatively set, any approved respirator
may be used up to its maximum use concentration below the IDLH.

In establishing the IDLH concentration the following factors are considered:

1. Escape without loss of life or irreversible health effects. Thirty -
minutes is considered the maximum permissible exposure time for escape.

2. Severe eye or respiratory irritation or other reactions that would
prevent escape without injury.

'

IDIH should be determined from the following sources:

1. Specific IDIH provided in the literature, such as the AIHA Hygienic
Guides. o

2. Human exposure data.

3. Acute animal exposure data.

Where such data are lacking, acute toxicological data from analogous
substances may be considered.

The following guidelines should be used to interpret toxicological data
reported in the literature for animal species:

1. Where acute animal exposure data are available (30 min. to 4-hr. expos-
ures), the lowest exposure concentration causing death or irreversible
health effects in any species is determined to be the IDIH concentration.

2. Chronic exposure data may have no relevance to the acute effects and
should be used in determining the IDLH concentration only upon competent
toxicologic judgment.

3. Where there is no toxicologic evidence of an IDLH concentration,
500 times the permissible-exposure limit shall determine the upper limit
above which only highly reliable breathing apparatus providing maximum
worker protection is used.

2.4.6 lower Flammable Limit

In addition to toxic chemicals and irritants, it is necessary to consider
flammable substances. In any atmosphere where there is a likelihood of a
chemical fire, there is the risk of creating toxic vapors in the fire or of
asphyxiation cause by reduction of the oxygen content by the products of
combustion.

Contaminant concentrations in excess of the LFL are considered to be IDLH. At
or above the LFL, the use of respirators is limited to those devices that
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provide the maximum protection (i.e., positive pressure self-contained
breathing apparatus (SCBA) and the combination positive pressure supplied-air
respirators with auxiliary positive pressure SCBA). '

2.4.7 Protection Factors

The protection factors of respiratory protection devices are a useful
numerical tool to assist in the choice of a protective system. Protection
factors are a measure of the overall effectiveness of a respirator. Filtering
efficiency is a part of the protection factor and becomes a significant
consideration for less efficient air-purifying respirators.

The protection factor of a given respirator for a specific user times the PEL
(ox TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, say the protec-
tion factor for a full-face mask respirator will provide protection up to

1000 ppm. Note that there is a difference between "quantitative" protection
factors and "qualitative" protection factors. The correct protection factor
must be used in determining the maximum allowable concentration.

2.4.8 Escape

Jordan provides and requires employees to carry an escape respirator where
eXposure may occur to extremely toxic substances. This escape respirator
provides a 5-minute self-contained air supply. (An extremely toxic substance
is defined as a gas or vapor having an LC,, of less than 10 ppm.)



STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 3
RESPIRATOR FIT TESTING - QUALITATIVE

3.1 RESPIRATOR QUALITATIVE FITTING METHODS

Despite the care that goes into respirator design and manufacture to give
maximum protection, efficiency will be lost if there is an improper match
between the facepiece and the user, or other improper wearing practices. The
problem is twofold. Since more than one brand of particular type of facepiece
is available, the first problem is to determine which fits best. The second
problem is whether the user knows when the respirator fits properly. Both -
problems can be solved by the use of a fitting test, which is in fact an OSHA
requirement. A number of tests and fitting procedures can be performed
easily, as outlined below.

Note: During any fitting test, the respirator head straps must be as comfort-
able as possible. Tightening the straps will sometimes reduce the facepiece
leakage, but the user may be unable to tolerate the respirator for any length
of time.

3.1.1 Test 1 - Negative Pressure Test

The user will perform this test alone in the field. It consists of merely
closing off the inlets of the canister, cartridge(s), or filter(s) by covering
with the palm(s) or replacing the seals over the canister or cartridge inlets,
or by squeezing breathing tubes so that air cannot pass; inhaling gently so
the facepiece collapses slightly; and holding the breath for ten seconds. 1If
the facepiece remains slightly collapsed and no inward leakage is detected,
the respirator is probably tight enough.

Although this test is simple, it has several major drawbacks, primarily that
the user must handle the respirator after it has supposedly been positioned on
the face. Handling can modify the facepiece-to-face seal. When the
respirator is to be used in a relatively toxic atmosphere, this test should be
used only as a very gross determination of fit. The user will perform this
test just before entering any toxic atmosphere.

3.1.2 Test 2 - Positive Pressure Test

This test is very much like the negative pressure test; it has the same
advantages and limitations. It is conducted by closing off the exhalation
valve and exhaling gently into the facepiece. The fit is considered
satisfactory if slight positive pressure can be built up inside the facepiece
without any evidence of outward leakage. For some respirators, this method
requires the user to remove the exhalation valve cover and then carefully
replace it after the test, often a most difficult task which can disturb the
respirator fit even more than does the negative pressure test. If removing
and replacing the valve cover is required, this test should be used sparingly.
For respirators whose valve covers have a single small port that can be
covered by the palm or finger, this test is easy. Where applicable, this test
will be performed just before entering any hazardous atmosphere.
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3.1.3 Test 3 - Tsoamyl Acetate Vapor (Banana 0Qil) Test

The chemical isoamyl acetate has a pleasant, easily detectable odor, so it is
used widely in checking respirator fit.

The test gives the user the required opportunity to wear the respirator in a
test atmosphere. Generally, it consists of creating an atmosphere containing
banana oil around the user of an atmosphere-supplying or air-purifying
respirator with an organic vapor removing cartridge(s) or canister. If the
hazard is particulate matter or a non-organic vapor or gas, the organic vapor
cartridge(s) or canister must be replaced with a particulate filter(s) or
proper cartridge(s) or canister after this test. Thus, this test can be used
for any facepiece that has the capability of accepting chemical cartridges and
particulate filters. It must be emphasized, however,  that the correct
cartridge, canister or filter must be replaced on the facepiece before the
user enters the specific exposure area.

The isoamyl acetate test is performed with single use capsules, or may be
performed by saturating a piece of cotton or cloth with the liquid and passing
it close to the respirator near the sealing surface, taking care to avoid skin
contact.

In general, the isoamyl acetate fitting test will be performed as follows:

1. The user puts on the respirator in a normal manner in an area where
he/she cannot smell banana oil and thus not be influenced by the odor
while performing the fitting test. If it is an air-purifying device, it
must be equipped with a cartridge(s) or canister specifically designed
for protection against organic vapors.

2. The capsule or saturated cloth is passed close to the respirator sealing
surfaces.
3. If the user smells banana oil, he readjusts the facepiece and/or adjusts

the head straps without unduly tightening them.

4, The user repeats step 2. If banana oil is not smelled, there is assumed
to be a satisfactory seal. TIf the wearer smells the vapor, an attempt
should be made to find the leakage point. If the leak cannot be located,
another respirator of the same type and brand should be tried. If this
leaks, another brand of respirator with a facepiece of the same type but
slightly different shape or size should be tried.

5. After a fit is obtained, if the respirator 1is an air-purifying device, it
must be equipped with the correct filter(s), cartridge(s) or canister for
the anticipated hazard.

During the test, the subject must make movements that approximate a normal

workng situation. These will include, but not necessarily be limited to, the

following:

1. Normal breathing.

2. Deep breathing like during a heavy exertion period: this should not be

done long enough to cause hyper ventilation.
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3. Slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that take
place on the job. '

4, Talking: this is most easily accomplished by reading prepared text
loudly enough to be understood by someone standing nearby.
5. Other exercises may be added depending upon the situation: for example,

if users are going to spend a significant part of their time bent over at.
some task, it will include an exercise approximating this bending.

When the test is used in training workers and selecting the respirators that
fit best, they will perform the complete set of exercises. However, the
number of exercises may be reduced when the test is used as a quick field
check before routine entry into a contaminated atmosphere.

3.1.4 Test 4 - Irritant Smoke Test '

This test is similar to the isoamyl acetate test in concept. It involves
exposing the respirator wearer to an irritating aerosol produced by stannic
chloride or titanium tetrachloride smoke tubes normally used to check the
quality of ventilation systems. (Note: Other types of smoke tubes such as
acetic acid are available, but should not be used for respirator fitting.)
When the tube ends are broken and air is passed through it, the material
inside reacts with the moisture in the air to produce a dense, highly
irritating smoke, consisting of hydrochloric acid absorbed in small solid
particles. As a qualitative means of determining respirator fit, this test
has a distinct advantage in that the user usually reacts involuntarily to
leakage by coughing or sneezing. The likelihood of this giving a false
indication of proper fit is reduced. On the other hand, the aerosol is very
irritating and must be used carefully to avoid injury.

This test can be used for both air-purifying and atmosphere-supplying respira-
tors, but air-purifying respirators must have a high-efficiency filter(s).
After the test, it may be necessary to replace the high-efficiency filter(s)
on the air-purifying respirator with another type of air-purifying element(s)
depending upon the hazard to which the respirator user is to be exposed. This
test can be used for worker training or respirator selection.

The irritant smoke test must be performed with proper safeguards because the
aerosol is highly irritating. The procedure is as follows:

1. The user puts on the respirator normally, taking care not to tighten the
headstrap uncomfortably and stands with his/her back to a source of
exhaust ventilation.

2. The tester tells the user to close his/her eyes, even if wearing a full
facepiece respirator, and to keep them closed until told to open them.

3. The tester lightly puffs smoke over the respirator, holding the smoke
tube at least two feet from it. At this time, the test should keep the
amount of smoke minimal and pause between puffs to note the user's
reaction.
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If the user detects no leakage, the tester will increase the smoke
density and move the smoke tube progressively closer to the subject,
still remaining alert to any reactions.

When the smoke tube has been brought to within about 6 inches of the
respirator with no leakage detected, the tester will start to direct
smoke specifically at potential sources of leakage, around the sealing
surfaces and exhalation valve, while the subject’s head is still.

At this point, if no leakage has been detected, the user may cautiously
begin the head movements described in the isoamyl acetate test. The

tester should remain especially alert and be prepared to stop produc1ng
smoke immediately. p

If leakage is detected at any time, the tester should stop the smoke and
let the user readjust the facepiece or head strap tension. The tester
should then start the test at step 2.
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 4
INSPECTION/MAINTENANCE/STORAGE

4.1 INTRODUCTION

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator is, in one sense,
more dangerous than not wearing a respirator at all. Personnel wearing
defective devices think they are protected when, in reality, they are not.
Emergency escape and rescue devices are particularly vulnerable to poor
maintenance as they generally are used infrequently, and then in the most
hazardous and demanding circumstances. Serious injury or death can result
from wearing a defective device during emergency escape or rescue.

This program includes:

Inspection for defects (including a leak check).
Cleaning and disinfecting.

Repair as required..:

Proper and sanitarywstorage of equipment.

LN

4.2 INSPECTION FOR DEFEGTS

The most important part of a respirator maintenance program is continual
inspection of the devices. If properly performed, inspections will identify
damaged or malfunctioning respirators before they can be used. Two types of
inspections will be performed.

1. While the respirator is in use.
2. While it is being cleaned.

Since the use and cleaning will, to a large extent, be performed by the same
personnel, these inspections may become concurrent.

4.3 FREQUENCY OF INSPECTION

OSHA requires that "All respirators be inspected before and after each use"
and that those not used routinely, i.e., emergency escape and rescue devices,
"shall be inspected after each:use and at least montly..." Obviously, emer-
gency escape and rescue devices do not require inspection before each use.
Records of inspections are kept on forms presented in Section VI-Program
Administration and Documentation.

4.4 INSPECTION PROCEDURES

Respirator inspection shall include checking of:

1. Tightness of the connections.
2. Facepiece.

3. Valves.

4,

Connecting tubes.



5. Canisters, filters, or cartridges.

In addition, the }egulator and warning devices on a SCBA shall be checked for
proper functions.

4.5 FIELD INSPECTION OF AIR-PURIFYING RESPIRATORS

Routinely used air-purifying respirators will be checked as follows before and
after each use:

1. Examine the facepiece for: -
a. Excessive dirt.
b. Cracks, tears, holes or physical distortion of shape from improper
storage. '
c. Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).
d. Cracked or badly scratched lenses in full facepieces.
e. Incorrectly mounted full facepiece lenses, or broken or missing
mounting clips.
f. Cracked or broken air-purifying element holder(s), badly worn
threads or missing gasket(s).
2. Examine the head straps or head harmness for:
a. Breaks.
b. Loss of elasticity.
c. Broken or malfunctioning buckles and attachments.
d. Excessively worn serrations on head harness, which might permit
slippage (full facepieces only).
3. Examine the exhalation valve for the following after removing its cover:
a. Foreign material, such as detergent residue, dust particles or human
hair under valve seat.
b. Cracks, tears or distortion in the valve material.
c. Improper insertion of the valve body in the facepiece.
d. Cracks, breaks or chips in the valve body, particularly the sealing
surface.
e. Missing or defective wvalve cover.
£. Improper installation of the wvalve in the valve body.
4. Examine the air-purifying element(s) for:
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a. Incorrect cartridge, canister or filter for the hazard.

b. Incorrect installation, loose connections, missing or worn gasket or
cross threading in the holder.

c. Expired shelf-life date on the cartridge or canister.

d. Cracks or dents in the outside case of the filter, cartridge or
canister, indicated by the absence of sealing material, tape, foil,
etc. over the inlet.

-

e. Identical cartridges if more than one are used.

4.6 CARE AND CLEANING OF SELF-CONTAINED BREATHING APPARATUS (SCBA)

The proper care of SCBAs involves:

Inspection for defects.
Cleaning and disinfecting.
Repair.

Storage.

£ W -

The following checklist is to be used by personnel whenever they have to check
out an SCBA. (Note: Any discrepancy found should be cause to set the unit
aside until it can be repaired by a certified repair-person.)

1. Preliminary inspection. Check to ensure that:

High-pressure hose connector is tight on cylinder fitting.
Bypass valve is closed.

Mainline valve is closed.

There is no cover or obstruction on regulator outlet.
Pressure in the tank is at least 1800 psi.

A0 Twm

2. Backpack and harness assembly.
a. Straps
1. Visually inspect for complete set.
2. Visually inspect for frayed or damaged straps that may break
during use.

b. Buckles

1. Visually inspect for mating ends.
2. Check locking function.

c. Backplate and cylinder lock
1. Visually inspect backplate for cracks and for missing rivets or
screvs.

2. Visually inspect cylinder hold-down strap and physically check
strap tightener and lock to ensure that it is fully engaged.
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3.

4,

Cylinder and cylinder valve assembly

a.

b.

Cylindér

1. Physically check cylinder to ensure that it is tightly fastened
to backplate.

2. Check hydrostatic test date to ensure that it is current.'

3. Visually inspect cylinder for large dents or gouges in metal.

Head and valve assembly .

1. Visually inspect cylinder valve lock for presence.

2. Visually inspect cylinder gauge for condition of face, needle,
and lens.

3. Open cylinder valve and listen or feel for leakage around

packing. ..(If leakage is noted, do not use until repaired.).
Note function of valve lock.

Regulator and high-pressure hose

a.

High-

pressure hose and connector

Listen or feel for leakage in hose or at hose-to-cylinder connector.
(Bubble in outer hose covering may be caused by seepage of air
through hose when stored under pressure. This does not necessarily

mearn

a faulty hose.)

Regulator and low-pressure alarm

1.

Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1800 psi and
not more than rated cylinder pressure).

Close cylinder valve and slowly move hand from regulator outlet
to allow slow flow of air. Gauge should begin to show
immediate loss of pressure as air flows. Low-pressure alarm
should sound between 650 and 550 psi. Remove hand completely
from outlet and.close mainline valve,

Place mouth onto or over regulator outlet and blow. A positive
pressure should be created and maintained for 5 to 10 seconds
without any loss of air. Next, establsih a slight negative
pressure in regulator and hold for 5 to 10 sec. Vacuum should
remain constant. This tests the integrity of the diaphragm.
Any loss of pressure or vacuum during this test indicates a
leak in the apparatus.

'Monthly inspection only.



4. Open cylinder valve.

5. Place hand over regulator outlet and open mainline valve.
Remove hand from outlet and replace in rapid movement. Repeat
twice. Alr should escape when hand is removed each time,
indicating a positive pressure in chamber. Close mainline
valve and remove hand from outlet.

6. Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and corrugated breathing tube.
a. Facepiece
1. Visually inspect head harness for damaged serrations and de-

teriorated rubber. Visually inspect rubber facepiece body for
signs of deterioration or extreme distortion.

2, Visually inspect lens for proper seal in rubber facepiece,

retaining clamp properly in place, and cracks or large
scratches.
3. Visually inspect exhalation valve for visible deterioration or

foreign materials buildup.
b. Breathing tube and connector

1. Stretch breathing tube and visually inspect for deterioration
and holes.

(2) Visually inspect connector to ensure good condition of threads
and for presence and proper condition of "0" ring or rubber
gasket seal.

(3) Negative pressure test on facepiece.?
(a) Don backpack and facepiece.

(b) With facepiece held tightly to face or facepiece properly
donned, stretch breathing tube to open corrugations and
place thumb or hand over end of connector.

(¢) 1Inhale. Negative pressure should be created inside mask,
- causing it to pull tightly to face. This negative
pressure should be maintained for 5 to 10 sec. If
negative pressure leaks down, the facepiece assembly is
not adequate and should not be worn.

’For regular monthly inspection, only steps (b) and (c) of procedure are
necessary.
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6. Storage of units. Check that:

a.. CylindeE is refilled as necessary and unit is cleaned and inspected.
b. Cylinder valve is closed.

c. High-pressure hose connector is tight on cylinder.

d. Pressure is bled off high-pressure hose and regulator.

e. Bypass valve is closed.

f. Mainline valve is closed.

g. All straps are completely loosened and laid straight.

h. Facepiece is properly stored to protect againsé dust, sunlight,

heat, extreme cold, excess moisture, and damaging chemicals,

4.7 CLEANING AND SANITIZING

Any good detergent may be used followed by a disinfecting rinse or a combina-
tion disinfectant-detergent for a one step operation. Reliable, effective
disinfectants may be made from readily available household solutions,
including:

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately
two milliliters of bleach (such as Clorox) to one liter of water, or two
tablespoons of bleach per gallon of water. A two-minute immersion disin-
fects the respirators.

2. Aqueous solution of iodine (50 ppm of iodine) made by adding
approximately 0.8 milliliters of tincture of iodine per liter of water,
or one teaspoon of tincture of iodine per gallon of water. Again, a
two-minute immersion is sufficient.

To prevent damaging the rubber and plastic in the respirator facepieces, the

cleaning water should not exceed 140°F, but it should not be less than 120°F
to ensure adequate cleaning.

4.8 RINSING

The cleaned and disinfected respirators should be rinsed thoroughly in water
(140°F maximum) to6 remove all traces of detergent and disinfectant. This is
very important for preventing dermatitis.

4.9 DRYING
The respirators may be allowed to dry in room air on a clean surface. They

may also be hung from a horizontal wire, like drying clothes, but care must be
taken not to damage or distort the facepieces.
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4.10 REASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be reassembled and inspected in an
area separate from the disassembly area to avoid contamination. The
inspection procedures have been discussed; special emphasis should be given to
inspecting the respirators for detergent or soap residue left by inadequate
rinsing. This appears most often under the seat of the exhalation wvalve, and
can cause valve leakage or sticking.

The respirator should be thoroughly inspected and all defects corrected. New
or retested cartridges and canisters should be installed, and the completely
reassembled respirator should be tested for leaks.

For SCBA devices, the facepiece should be combined with the tested regulator
and the fully charged cylinder, and an operational check performed.

4.11 MAINTENANCE AND REPAIR

Replacement or repair shall be done only by trained, experienced persons with
parts designed for the respirator. Besides being contrary to OSHA require-
ments, substitution of parts from a different brand or type of respirator
invalidates approval of the device.

This restriction applies particularly to maintenance of the more complicated
devices, especially SCBA, and more specifically, regulator valves and low
pressure warning devices. These devices should be returned to the
manufacturer or to a trained technician for adjustment or repair.

No problems are anticipated in repairing and maintaining most simple respira-
tors, particularly the commonly used air-purifying type.

4.12 RESPTRATOR STORAGE

Respirators must be stored to protect against:

Dust.

Sunlight.

Heat.

Extreme cold.
Excessive moisture.
Damaging chemicals.
Mechanical damage.

~Nooun BN

Damage and contamination of respirators may take place if they are stored on a
workbench, or in a tool cabinet or toolbox, among heavy tools, greases and
dirt or in a vehicle.

Freshly cleaned respirators should be placed in reusable plastic bags until
reissue. They should be stored in a clean, dry location away from direct
sunlight. They should be placed in a single layer with the facepiece and
exhalation valve in an undistorted position to prevent rubber or plastic from
taking a permanent distorted "set".
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APPENDIX G
VAPOR EMISSION RESPONSE PLAN

The vapor emission response plan is divided into three sections, the minor and
major emission responses and a borehole location evacuation plan.

Minor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above back-
ground in the breathing zone at the work zone perimeter (i.e., approximately
3-5 feet from and above borehole), the drilling activities will be halted and
monitoring continued. If the organic level decreases below 5 ppm, then
drilling activities can resume with increased monitoring.

DPrilling activities can also resume (with appropriate personnel protection) if
the organic level is above 5 ppm and below 50 ppm at the work zone perimeter,
other parameters permitting (e.g., the LEL at the wellhead is below 20%, and
the H,S level is below 10 ppm). However, the organic level 200 feet downwind
of the work zone must not exceed 5 ppm above background.

If the organic level is above 50 ppm, or the H,S level is above 10 ppm at the
work zone perimeter, then the Site Safety Officer must be notified and well
drilling activities stopped.

If the LEL level exceeds 20% all drilling activities shall be stopped immedi-
ately and all engines (ignition sources) will be turned off. Drilling person-

nel will leave the area and notify the Site Safety Officer.

Major Emission Response Plan

If any of the following levels are identified approximately 200 feet downwind
from the work zone perimeter, all drilling activities must stop:

1) organic levels greater than 5 ppm above background.
2) LEL greater than 20% or
3) H,S levels greater than 10 ppm.

If any of the above levels persist after cessation of drilling activities then
the following contingency plan shall be placed into effect.

1. The perimeter of the closest downwind residential or commercial property
will be monitored. 1If organic vapor levels approach 5 ppm, or if H,S
levels approach 10 ppm above background, then the local police
authorities will be immediately contacted by the Site Safety Officer.

2. The appropriate personnel listed on the Master Phone List are to be
notified by the Site Safety Officer.

In the event of a significant gas release (sudden visual and/or audible
release) or excessive volatile emissions (organic level greater than 5 ppm
above background located 200 feet downwind) during the well drilling program,
the response action described below will be carried out.



Response Action

The well drillers will immediately proceed as follows:

L Break the drill rods at the nearest joint unless the rods can be
removed from the hole in one lift.

2) As soon as possible, leave the Site and notify the Site Safety
Officer. The well drillers shall not proceed with remedial efforts
until instructed to do so by the Site Safety Officer.

The Site Safety Officer will determine if a Minor or Major Vapor Emission -
condition (as defined in the previous Section) exists and will activate the
appropriate Vapor Emission Response Plan.

If a major emission response action is warranted, the drillers, wearing the
proper level of protection, will then seal off the borehole using a bentonite
slurry grout and abandon the hole.
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POST IN TRAILER

EMERGENCY TELEPHO&E NUMBERS

(LOGAL) Police Department

(LOCAL) Rescue Service

South Baldwin Hospital

Thomas Hospital

(Local) Fire Department

Off-site Emergency Services
National Poison Control Center
Florida Poison Control Center
National USEPA EmergencyfResponse.
Florida Emergency Response

Chemical Manufacturers Association
Chemical Referral Center

Site HSO: Janet Burris
Site Manager: R. Michael Nugent
Regional HSS: Jack Davis

C-E Environmental HSM: J.A. Reynolds

911
911
(205)
(205)
911
911
(800)
(800)
(800)

(904)

(800)
(904)
(904)
(904)

(201)

1943-5051

928-2375

492-2414

282-3171

424-8802

488-0190

262-8200

656-1293

656-1293

656-1293

992-2323 x264



ROUTES TO EMERGENCY MEDICAL FAGILITIES

Primary source of medical assistance for the OLF Barin:
South Baldwin Hospital
1613 North McKenzie Street

Foley, Alabama 36536
(205) 943-5051 -

Directions to primary source of medical assistance:
Drive 1 mile north from the main entrance on Enterprise Street to Highway
98, turn left. Travel 2.6 miles to Highway 59 (also N. McKenzie Street)
turn right then drive 1 mile, the hospital will be on the left.
Alternate source of medical assistance:
Thomas Hospital
U.S. Highway 98 and Morphey Ave.
Fairhope, Alabama 36532
(205) 928-2375
Directions to alternate source of medical assistance:
Drive 1 mile north from the main entrance on Enterprise Street to Highway
98, turn left then travel 63 miles (approximately) to the town of
Fairhope city limits. Travel 2 miles south on 98 to Morphey Avenue and
the hospital will be on the left side of the road.
POST IN TRAILER
EMERGENCY SIGNALS
At OLF Barin portable radios are not anticipated to be used for communica-
tion. In the event they were used, a transmission that indicates it is of an
emergency nature will take priority over all other transmissions. All other

side radios will yield the frequency to the emergency transmissions

Where radio communication is not available, the following air horn signals
shall be used: ‘

HELP three. short blasts .. 2)
EVACUATION three long blasts ( )

ALL CLEAR : alternating long and short blasts (_._.)
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