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EXECUTIVE SUMMARY 

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

Site 
The 

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 - Old fire fighting demonstration area, and 
Site 23B - Drainage ditch leading to Sandy Creek. 
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1.0 INTRODUCTION 

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 (IR) 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. In 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. TheIR 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 
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(NEESA) in December 1988. Five potential contaminant 
in the PA, and a Site Inspection (SI) was recommended. 
investigatory operations that will be completed during 
of the SI are as follows: 

sources were identified 
This work plan presents 
the SI. The objectives 

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 Barin. 

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 - Old Fire Fighting Demonstration Area, and 
Site 23B - Drainage Ditch leading to Sandy Creek. 
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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 YORK PLAN OVERVIEW. On January 20, 1989, E.G. 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 
environmenta~ 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. 
developing target clean-up levels. 

Consider ARARs when 

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). 

Detailed 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 
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ARARs 

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) 

TABLE 1-1 
PRELIMINARY CHEMICAL-SPECIFIC ARARs 

51 WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

Requirement synopsis/consideration in the SI 

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 h&ve 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. 

Resource Conservation and Recovery Act (RCRA) - RCRA maximum concentration limits, background concentrations, and 
Subtask F, Groundwater Protection Standards alternate concentration limits (ACLs) are three possible standards 
(40 CFR 264.94) 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. 



ARARs 

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) 

TABLE 1-1 (Cont.) 
PRELIMINARY CHEMICAL-SPECIFIC ARARs 

51 WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

Requirement synopsis/consideration in the SI 

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. 



ARARs 

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) 

TABLE 1-1 (Cont.) 
PRELIMINARY CHEMICAL-SPECIFIC ARARs 

51 WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

Requirement synopsis/consideration in the Sl 

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. 

TSCA Health Data, Chemical Advisories, 
and Compliance Program Policy 

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 

51 WORK PLAN 
OLF BARIN, FOLEY. AlABAMA 

Federal Federal Federal Federal 
Federal Federal AWQC aquatic AWQC proposed proposed 

MCL 1 MCLG' orgnaisms2 human health' MCL4 MCLG4 

~us£1) ~us£11 ~us lll ~uslll ~us lll ~us£11 

VOLATILE ORGANIC COMPOUNDS 

Chloromethane 0(0.19) 
Bromomethane 0(0.19) 
Vinyl Chloride 2 0 0(2.0) 
Chloroethane IND IND 
Methylene Chloride 11, ooo• 0(0.19) 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 7 7 11, 6oo• 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. ooo• 18,400 
Carbon Tetrachloride 5 0 35,200. 0(0.4) 
Vinyl Acetate 
Bromodichloromethane 100 11. ooo• 
1,2-Dichloropropane 6 5. 700° IND 5 0 
Trans-1,3-Dichloropropene 244° 87 
Trichloroethane 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. 3oo• 0(0.66) 1 
Cis-1,3-Dichloropropene 244° 87 
2-Chloroethylbinylether 
Bromoform 100 11, ooo• 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethane 0 840° 0(0.80) 5 0 
1,1,2,2-Tetrachloroethane 9. no• 0(0.17) 
Toluene 17,5oo• 18,300 2,000 2,000 
Ethylbenzene 680 32,oo• 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" 146 
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 1.1c 10 5 5 
Calcium 
Chromium 50 12 100 100 
Chromium VI 50 12 11 50 
Chromium III 210c 170,000 
Cobalt 
Copper 1,300 12c 1, 000' 
Iron 1,000 
Lead 50 20 3 .2c 50 5 0 
Magnesium 
Manganese 50 
Mercury 3 2 0. 012" 0.144 2 2 
Nickel 160c 13.4 
Potassium 
Selenium 45 10 5• 10 50 50 
Silver 50 0 .12. 50 90 
Sodium 
Thallium 40° 13 
Vanadium 
Zinc uoc 5,000' 



SEMIVOLATILE ORGANIC COMPOUNDS 

3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorbenzene 
Naphthalene 
4-Chloroaniline 
Hexacholorobutadiene 
4-Chloro-3-Methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Ni troaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

Federal 
HCL' 

(ug/ll 

750 

TABLE 1-2 (Continued) 
CHEMICAL-SPECIFIC ARARS 

USEPA TARGET COMPOUND LIST 

51 WORK PLAN 
OLF BARIN, FOLEY, ALABAMA 

Federal 
Federal AWQC aquatic 

HCLG' orgnaisms2 

(ug/ll (ug/l) 

520b 

50° 
220 13" 

6. 3° 

3. sse• 

3" 

2, 560° 

2. coo• 
750 763" 

763° 

620 763° 

5. 850" 
21. ooo• 

111. soc• 

2,120. 

763° 
920" 

9. 3° 
3o• 

5.2° 
970° 

IND 

Federal Federal Federal 
AWQC proposed proposed 

human health3 HCL 4 HCLG4 

(ug/ll (ug/1) (ug/ll 

0.0028 
70 

0(0.11) 
434,000 

0.0028 

0(4.9) 

0.021 
1010 200 

0.0031 
0.0031 
34,000 

42 
0.0028 

470 
0.0028 
0.0028 

0(0.0028) 
0(0.0028) 
0(0.0028) 
0(0.0028) 
0(0.0028) 
0(0.0028) 

3,500 
0(30 ng/1) 

0 .1' 
400 75 75 
400 

400 600 600 

34.7 

0(1. 9) 
19,800 

5,200 

400' 

3,090 
IND 

0(0.45) 
3,000 

0.0028 
206 

0(1. 8) 
2,600 

IND 

350,000 
0.0028 



TABLE 1-2 (Continued) 
CHEMICAL-SPECIFIC ARARS 

USEPA TARGET COMPOUND LIST 

Sl WORK PLAN 
OLF SARIN, FOLEY, ALABAMA 

Federal Federal Federal Federal 
Federal Federal AWQC aquatic AWQC proposed proposed 

MCL 1 MCLG' 
(ul!i£1} (ul!i£1} 

PESTICIDES AND POLYCHLORINATE BIPHENYLS (PCB J COMPOUNDS 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (lindane) 4 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Ensosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 0.2 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 340 
Endrin ketone 
alpha-Chlordane 
gamma -Chlordane 
Toxaphene 5 
PCBs (as decachlorophenol) 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
PCBs (total) 

NOTES: ug/1 - micrograms per liter 
MCL - Maximum Contaminant Level 

MCLG - Maximum Contaminant Level Goal 
AWQC - Ambient Water Quality Criteria 

IND - Insufficient data 

0.2 

0 

100 

0 
0 
0 

orgnaisms 2 human health' MCL4 

(ul!i£12 (ul!i£1} (ul!i£1} 

100" 0.073 
0.0233 

IND IND 
0.0174 0.2 

0. 0038" 0.0011 0.4 
3. o• 

0.2 
0. 056° 138 

0. 0019° 0(1.1 ng/1) 
1, o5o• 

0. 0023° 1 

0.001° 

0.001° 0(1.2 ng/1) 
400 

0. 0043° 0(0.022) 2 
0(0.022) 

o. ooo2• 0(0.026) 5 

0(>0.0126) 0.5 
0(>0.0126) 
0(>0.0126) 
0(>0.0126) 
0(>0.0126) 
0(>0.0126) 
0(>0.0126) 

0. 014" 

1- Taken from Superfund Public Health Evaluation Manual (SPHEMJ, Oct. 1987 Update on Table 4-7 
2 - AWQC for the protection of aquatic life - lowest available number is presented (USEPA, 1986) 
3 - AWQC for the protection of human health - from effects through ingestion and contaminated 

aquatic organisms (USEPA, 1986) 
4 - Proposed MCL, MCLGs as reported in Federal Register May 1989 
a - Acute lowest observed effect level (LOELJ 
b - Chronic LOEL 
c - Hardness based criteria (based on 100 mg/1 as CaC03 ) 

d - Acute criteria 
e - Chronic criteria 

MCLG4 

(ul!i£1} 

0.2 
0 

0 

400 

0 

0 

0 

f Organoleptic, criteria based on odor and taste, not health. No health-based criteria available. 



discharges are also listed. 
ARARs by site features that 
(i.e., wetlands). 

Table 1-3 lists the preliminary location-specific 
may be potentially affected by remedial actions 

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 is the degree of certainty with respect to prec~s~on, 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 Level I - 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 Level 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 C 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 admlnistered 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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ARARs 

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) 

TABLE 1-3 
PRELIMINARY LOCATION-SPECIFIC ARARs 

51 WORK PLAN 
OLF BARIN, FOLEY, ALABAMA 

Requirement Synopsis/Consideration in the SI 

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 Level E QC. A site requ~r~ng 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 (~arch 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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Activity 

Aquifer Testing 
tion 

Groundwater Analysis 

Surface Water 
Sediment Analysis 

Soil Analyses 

Air Survey 

TABLE 1-4 
DQOs FOR EACH SAMPLING TASK 

51 WORK PLAN 
OLF BARIN, FOLEY, ALABAMA 

Objectives Level 

Data will be used for evaluation II 
of alternatives 

Data will be used to characterize C 
extent of groundwater contamination 

Data will be used to identify C 
environmental impact 

Data will be used to evaluate exposure C 
potential 

Monitor breathing space I 

HRS - Hazard Ranking System 

Data Quality Objective 

Rationale 

Data necessary for transport characteriza
Feasibility Study and Risk Assessment 

Data necessary for HRS Scoring, Risk 
Assessment, and Feasibility Study 

Data necessary for HRS Scoring and will 
support Risk Assessment 

Data necessary for HRS Scoring, Risk 
Assessment, and Feasibility Study 

Health and Safety 

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 Location. 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-SS-01 from a depth of 4 to 5 
feet will be designated: 

WHF-XXX-SS-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)-l will be: 

WHF-XXX-SS-01(4-S)A-1 

If a duplicate is taken at the point again, the number would become: 

WHF-XXX-SS-01(4-S)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 personnel 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. 
characteristics will be determined from split-spoon samples collected 
intervals and at all lithologic changes. 

Geologic 
at 5-foot 

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 Honitoring 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 Honitoring 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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Site no. 

Site 19B 

Site 20B 

NOTES: 

TABLE 2-1 
SUMMARY OF ESTIMATED QUANTITIES FOR 

MONITORING WELL INSTALLATION AND SOIL BORINGS 

Monitoring well 

WHF-19B-1D 
WHF-19B-2D 
WHF-19B-3D 

WHF-20B-l 
WHF-20B-2 
WHF-20B-3 
WHF-20B-4 
WHF-20B-5 

Sl WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

Estimated Number of 
depth (ft) split-spoon samples 

100 21 
100 21 
100 21 

222 93 
22 9 
22 9 
22 9 
22 9 

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

2Monitoring well 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. 

5 
5 
5 

Well materials 
4" PVC 4" PVC1 

screen 
(ft) 

or 10 
or 10 
or 10 

10 
10 
10 
10 
10 

98 
98 
98 

riser 
(ft) 

or 93 
or 93 
or 93 

15 
15 
15 
15 
15 
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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 fuel tanks. The majority of the fuel was reported to have migrated 
to a small unlined drainage ditch north of Guadalcanal Road (see Figure l-2, Appendix 
A). 
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TABLE 2-2 
HAZARD RANKING SYSTEM DATA NEEDS 

Sl WORK PLAN 

OLF BARIN, FOLEY, ALABAMA 

I GENERAL INFORMATION 

• activity's name and location 
activity's mission or purpose 

• contacts 
• waste types generated and disposal 
• regulatory history 

II 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 

III 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/1) of trans-1,2-trichloroethylene, 6.0 ug/1 of 
tetrachloroethylene, and 4. 0 ug/1 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 upon the regional drainage pattern, is 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 upon 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-l will be a shallow monitoring well located south of the abandoned 
underground storage tanks (UST) . This well is 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-l, 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 - Old 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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Volatiles 

1. Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chloroethane 
5. Methylene Chloride 
6. Acetone 
7. Carbon Disulfide 
8. 1,1-Dichloroethene 
9. 1,1-Dichloroethane 
10. 1,2-Dichloroethene (total) 
11. Chloroform 
12. 1,2-Dichloroethane 
13. 2-Butanone 
14. 1,1,1-Trichloroethane 
15. Carbon Tetrachloride 
16. Vinyl Acetate 
17. Bromodichloromethane 
18. 1,2-Dichloropropane 
19. cis-1,3-Dichloropropene 
20. Trichloroethene 
21. Dibromochloromethane 
22. 1,1,2-Trichloroethane 
23. Benzene 
24. trans-1,3-Dichloropropene 
25. Bromoform 
26. 4-Methyl-2-pentanone 
27. 2-Hexanone 
28. Tetrachloroethene 
29. Toluene 
30. 1,1,2,2-Tetrachloroethane 
31. Chlorobenzene 
32. Ethylbenzene 
33. Styrene 
34. Xylenes (total) 

TABLE 2-3 
TARGET COMPOUND LIST 

51 WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

VOLATILE ORGANICS 

Chemical Abstract 
Service Number 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
75-15-0 
75-35-4 
75-34-3 

540-59-0 
67-66-3 

107-06-2 
78-93-3 
71-55-6 
56-23-5 

108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 

124-48-1 
79-00-5 
71-43-2 

10061-02-6 
75-25-2 

108-10-1 
591-78-6 
127-18-4 
108-88-3 

76-34-5 
108-90-7 
100-41-4 
100-42-5 

1330-20-7 



TABLE 2-3 (Cont.) 
TARGET COMPOUND LIST 

Sl WORK PLAN 

OLF SARIN, FOLEY. ALABAMA 

SEMIVOLATILE ORGANICS 

Semi volatiles 

35. Phenol 
36. bis (2-Chloroethyl) ether 
37. 2-Chlorophenol 
38. 1,3-Dichlorobenzene 
39. 1,4-Dichlorobenzene 
40. Benzyl alcohol 
41. 1,2-Dichlorobenzene 
42. 2-Methylphenol 
43. bis (2-Chloroisopropyl) ether 
44. 4-Methylphenol 
45. N-Nitroso-di-n-dipropylamine 
46. Hexachloroethane 
47. Nitrobenzene 
48. Isophorone 
49. 2-Nitrophenol 
50. 2,4-Dimethylphenol 
51. Benzoic acid 
52. bis (2-Chloroethoxy) methane 
54. 1,2,4-Trichlorobenzene 
55. Naphthalene 
56. 4-Chloraniline 
57. Hexachlorobutadiene 
58. 4-Chloro-3-methylphenol (para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 
60. Hexachlorocyclopentadiene 
61. 2,4,6-Trichlorophenol 
62. 2,4,5-Trichlorophenol 
63. 2-Chloronaphthalene 
64. 2-Nitroaniline 
65. Dimethylphthalate 
66. Acenaphthylene 
67. 2,6-Dinitrotuluene 
68. 3-Nitroaniline 
6 9 . Acenaph thene 
70. 2,4-Dinitrophenol 
71. 4-Nitrophenol 
72. Dibenzofuran 
73. 2,4-Dinitrotoluene 
74. Diethylphthalate 
75. 4-Chlorophenyl-phenyl ether 
76. Fluorene 
77. 4-Nitroaniline 

Chemical Abstract 
Service Number 

108-95-2 
111-44-4 

95-57-8 
541-73-1 
106-46-7 
100-51-6 

95-50-1 
95-48-7 

108-60-1 
106-44-5 
621-64-7 

67-72-1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 

111-91-1 
120-82-1 

91-20-3 
106-47-8 

87-68-3 
59-50-7 
91-57-6 
77-47-4 
88-06-2 
95-95-4 
91-58-7 
88-74-4 

131-11-3 
208-96-8 
606-20-2 

99-09-2 
83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 

84-66-2 
7005-72-3 

86-73-7 
100-01-6 



TABLE 2-3 (Cont.) 
TARGET COMPOUND LIST 

51 WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

SEMIVOLATILE ORGANICS (CONTINUED) 

Semi volatiles 

78. 4,6-Dinitro-2-methylphenol 
79. N-nitrosodiphenylamine 
80. 4-Bromophenyl-phenylether 
81. Hexachlorobenzene 
82. Pentachlorophenol 
83. Phenanthrene 
84. Anthracene 
85. Di-n-butylphtha1ate 
86. F1uoranthene 
87. Pyrene 
88. Butylbenzylphthalate 
89. 3,3'-Dichlorobenzidine 
90. Benzo(a)anthracene 
91. Chrysene 
92. bis (2-Ethylhexy1)phthalate 
93. Di-n-octylphthalate 
94. Benzo(b)fluoranthene 
95. Benzo(k)fluoranthene 
96. Benzo(a)pyrene 
97. Indeno (1,2,3-cd)pyrene 
98. Bebenz(a,h)anthracene 
99. Benzo(g,h,i)perylene 

Chemical Abstract 
Service Number 

534-52-1 
86-30-6 

101-55-3 
118-74-1 

87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
129-00-0 

85-68-7 
91-94-1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 



Pesticides/PCBs 

100. alpha-BHC 
101. beta-BHC 
102. delta-BHC 
103. gamma-BHC (Lindane) 
104. Heptachlor 
105. Aldrin 
106. Heptachlor epoxide 
107. Endsulfan I 
108. Dieldrin 
109. 4,4'-DDE 
110. Endrin 
111. Endosulfan II 
112. 4, 4' -DDD 
113. Endosulfan sulfate 
114. 4,4' -DDT 
115. Methoxychlor 
116. Endrin ketone 
117. alpha-Chlordane 
118. gamma-Chlordane 
119. Toxaphene 
120. Aroclor-1016 
121. Aroclor-1221 
122. Aroclor-1232 
123. Aroclor-1242 
124. Aroclor-1248 
125. Aroclor-1254 
126. Aroclor-1260 

TABLE 2-3 (Cont.) 
TARGET COMPOUND LIST 

Sl WORK PLAN 

OLF BARIN, FOLEY, ALABAMA 

PESTICIDES/PCBs 

Chemical Abstract 
Service Number 

319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 

309-00-2 
1024-57-3 

959-98-8 
60-57-1 
72-55-9 
72-20-8 

33213-65-9 
72-54-8 

1031-07-8 
50-29-3 
72-43-5 

53494-70-5 
5103-71-9 
5103-74-2 
8001-35-2 

12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 



TABLE 2-3 (Cont.) 
TARGET COMPOUND LIST 

Sl WORK PLAN 

OLF SARIN, 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 Sandv 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 is 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 

2-17 



::-, 

I 

,! 
I 

~' 

A 
1 

2 

3 

5 

B c D E F G H I J K L 

SITE 228 

~:~ 6 L--l--+---1--+-t--+-"il-........-::'-~~ 

·~._____j__~_...l,._~~~ ~ 
. MACHINE GUN BUTI 

e~ -

....____- - ---)< _ _3~;;:;;;;;:;;;;;;~~~;;:;;;;;:;;;;;;;;:;;;;;:;;;;;;~;:;;;;;;;:;;;;;;;; 

FIGURE 2-4 

SITE 228-
. PROPOSED SOIL SAMPLING 

LOCATION GRID 

APPROX.SCALE 

0 150 300 

~ WORK PLAN 

·~ i~~~ SITE INSPECTION 

~~.._ OLF BARIN 
~~ !;i(i\)~ FOLEY, ALABAMA 
~ 



" "'! 
,,-,x,. OPEN DITCH u ~ I ~ ) 

\ 

LEGEND 

~ APPROX. LOCATION OF SOIL 
SAMPLE 

£_ APPROX. LOCATION OF SURFAC 
WATER/SEDIMENT SAMPLE 

APPROX. SCALE 

0 250 500 FT 

GUADALCANAL RD. 

I 

- _J 

OLD 
SUPPLY 
WI!LL 

NEW 
SUPPLY 

WELL 

!!1m.~.----.~=~- ~ 
$,c-~~ :[?[Diiii[J 

1 I ffi 

; . m 
I I 
0----

1111 0 
~ 

~ 

~~~ 

SITE 238-
PROPOSED SOIL, SEDIMENT, AND 
SURFACE WATER SAMPLING 
LOCATIONS 

WORK PLAN 
SITE INSPECTION 

OLF BARIN 
FOLEY, ALABAMA 

'·1, 



TABLE 2-4 
SUMMARY OF CHEMICAL ANALYSIS 

Sl WORK PLAN 
OLF BARIN, FOLEY, ALABAMA 

Site SEMI- PEST/ pp Total 
nwnber 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 1 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: 1 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 

Media 

Soils/Sediment 

Surface Water/ 
Groundwater 

Sl WORK PLAN 

OLF SARIN, FOLEY, ALABAMA 

Parameter 

Total Lead 

Volatile Organic 

Semi-Volatile Organic 

Polynuclear Aromatic 
Hydrocarbons 

Volatile Organic 

Semivolatile Organic 

Total Metals 

pH 

Specific Conductance 

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 

Method 

ICP 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

AA and ICP 

Potentiometric 

Reference 

EPA Method 
6010 

CLP-COP 

CLP-COP 

sw 846-8310 

CLP-COP 

CLP-COP 

CLP-CIP 

EPA Method 
150.1 

EPA Method 
120.1 



compound list (see Table 2-3). 
program during this project. 

Level C QC has been established for the analytical 

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/1), tetrachloroethylene (6.0 ug/1), 
and trichloroethylene (4.0 ug/1). Of these the concentration of trichloroethene is 
below the federal drinking water standard of 5 ug/1; the concentration of trans-1,2-
dichloroethene is below both the proposed maximum contaminant level (MCL) of 100 ug/1 
and maximum contaminant level goal (MCLG) of 100 ug/1 (40 CFR Parts 141, 142, and 143); 
and the concentration of tetrachloroethylene is above both the proposed MCL of 5 ug/1 
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 DEMand 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 engine~ring 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. 
inclusion in laboratory MPRs are as follows: 

Requirements for 

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 
other key 
submitted) 

Laboratory Quality Assurance and Control (LQAC) personnel and 
technical personnel (resumes of new personnel must be 

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 swnmary 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 personnel, and regulatory agencies. 
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APPENDIX A - OVERSIZED DRAWINGS 

1-2 SITE LOCATIONS 
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APPENDIX B 

SITE-SPECIFIC QUALITY ASSURANCE PLAN ADDENDUM 



SITE-SPECIFIC QUALITY ASSURANCE PLAN ADDENDUM 

Task: OLF Barin Site Inspection 

Task Objective: Ascertain presence or absence of soil or groundwater 
contamination 

Sub tasks 

Soil Sampling 
Surface Soil Sampling 
Drilling and Installing Monitoring Wells 

Groundwater Sampling 
Surface Water Sampling 
Sediment Sampling 

Task Organization 

Name 

T. Allen 
M. Nugent 
E. Blomberg 
J. Burris 
H. Hooper 

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 
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ANALYTICAL DATA 

MATRIX/PARAMETER ANALYTICAL METHOD 

Site 19B. Maintenance Area Around Hangers 

Water: Purgeable Organics 
Sernivolatile Organics 
Pesticides/PCBs 
Metals 

Site 20B. Abandoned Underground Storage 
Tanks and Fuel Pits 

Water: Purgeable Organics 
Sernivolatile Organics 
Pesticides/PCBs 
Metals 

Site 21B. Rubble Landfill 

Soil: Purgeable Organics 
Sernivolatile Organics 
Pesticides/PCBs 
Metals 

Site 22B. Old Fire Demonstration Area 

Soil: Lead 

Site 23B. Drainage Ditch Leading to 
Sandy Creek 

Sediment: Purgeable Organics 
Sernivolatile Organics 
Pesticides/PCBs 
Metals 

Soil: Lead 

Water: 

Polynuclear Aromatic 
Hydrocarbons 

Purgeable Organics 
SernivolaLile Organics 
Pesticides/PCBs 
Metals 

CLP-COP 
CLP-COP 
CLP-COP 
CLP-CIP 

CLP-COP 
CLP-COP 
CLP-COP 
CLP-CIP 

CLP-COP 
CLP-COP 
CLP-COP 
CLP-CIP 

EPA Method 6010 

CLP-COP 
CLP-COP 
CLP-COP 
CLP-CIP 

EPA Method 6010 

EPA Method 8100 

CLP-COP 
CLP-COP 
CLP-COP 
CLP-COP 

B-2 

NEESA QC 
LEVEL 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 

c 
c 
c 
c 

c 

c 

c 
c 
c 
c 



SAMPLE IDENTIFICATION/CROSS REFERENCE 

SAMPLE ID SAMPLE LOCATION 

WHF-MW-19B-1D-l Monitoring Well MW-19B-1D 
WHF-MW-19B-1D-D-l Monitoring Well MW-19B-1D, Duplicate 
WHF-MW-19B-2D-l Monitoring Well MW-19B-2D 
WHF-MW-19B-3D-l Monitoring Well MW-19B-3D 
WHF-MW-20B-l-l Monitoring Well MW-20B-l 
WHF-MW-20B-2-l Monitoring Well MW-20B-2 
WHF-MW-20B-3-l Monitoring Well MW-20B-3 
WHF-MW-20B-4-l Monitoring Well MW-20B-4 
WHF-MW-20B-S-l Monitoring Well MW-20B-S 
WHF-SS-21B-l(l-2)-l Site 21B 
WHF-SS-21B-2(1-2)-l Site 21B 
WHF-SS-21B-3(1-2)-l Site 21B 
WHF-SS-22B-Il(l-2)-l Site 22B, Grid Position Il 
WHF-SS-22B-Jl(l-2)-l Site 22B, Grid Position Jl 
WHF-SS-22B-Kl(l-2)-l Site 22B, Grid Position Kl 
WHF-SS-22B-Ll(l-2)-l Site 22B, Grid Position Ll 
WHF-SS-22B-I2(1-2)-l Site 22B, Grid Position Il 
WHF-SS-21B-J2(1-2)-l Site 22B, Grid Position Jl 
WHF-SS-21B-K2(1-2)-l Site 22B, Grid Position Kl 
WHF-SS-21B-L2(1-2)-l Site 22B, Grid Position Ll 
WHF-SS-22B-I3(1-2)-l Site 22B, Grid Position Il 
WHF-SS-22B-J3(1-2)-l Site 22B, Grid Position Jl 
WHF-SS-22B-K3(1-2)-l Site 22B, Grid Position Kl 
WHF-SS-22B-L3(1-2)-l Site 22B, Grid Position Ll 
WHF-SS-22B-A4(1-2)-l Site 22B, Grid Position Al 
WHF-SS-22B-B4(1-2)-l Site 22B, Grid Position Bl 
WHF-SS-22B-C4(1-2)-l Site 22B, Grid Position Cl 
WHF-SS-22B-D4(1-2)-l Site 22B, Grid Position Dl 
WHF-SS-22B-E41(1-2)-l Site 22B, Grid Position El 
WHF-SS-22B-F41(1-2)-l Site 22B, Grid Position Fl 
WHF-SS-22B-G41(1-2)-l Site 22B, Grid Position Gl 
WHF-SS-22B-H41(1-2)-l Site 22B, Grid Position Hl 
WHF-SS-22B-I4(1-2)-l Site 22B, Grid Position I1 
WHF-SS-22B-J4(1-2)-l Site 22B, Grid Position Jl 
WHF-SS-22B-K4(1-2)-l Site 22B, Grid Position Kl 
WHF-SS-22B-L4(1-2)-l Site 22B, Grid Position Ll 
WHF-SS-22B-AS(l-2)-l Site 23B, Grid Position AS 
WHF-SS-22B-BS(l-2)-l Site 23B, Grid Position BS 
WHF-SS-22B-BS(l-2)-l Site 23B, Grid Position cs 
WHF-SS-22B-CS(l-2)-l Site 23B, Grid Position DS 
WHF-SS-22B-DS(l-2)-l Site 23B, Grid Position ES 
WHF-SS-22B-ES(l-2)-l Site 22B, Grid Position ES, Duplicate 
WHF-SS-22B-ES(l-2)-D-1 Site 22B, Grid Position FS 
WHF-SS-22B-FS(l-2)-l Site 22B, Grid Position GS 
WHF-SS-22B-GS(l-2)-l Site 22B, Grid Position HS 
WHF-SS-22B-HS(l-2)-l Site 22B, Grid Position IS 
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SAMPLE IDENTIFICATION/CROSS REFERENCE (Cont'd) 

SAMPLE ID SAMPLE LOCATION 

WHF-SS-22B-IS(l-2)-1 Site 22B, Grid Position JS 
WHF-SS-22B-JS(l-2)-1 Site 22B, Grid Position KS 
WHF-SS-22B-KS(l-2)-1 Site 22B, Grid Position LS 
WHF-SS-22B-LS(l-2)-1 Site 22B, Grid Position A6 
WHF-SS-22B-A6(1-2)-1 Site 22B, Grid Position B6 
WHF-SS-22B-B6(1-2)-1 Site 22B, Grid Position C6 
WHF-SS-22B-C6(1-2)-1 Site 22B, Grid Position D6 
WHF-SS-22B-D6(1-2)-1 Site 22B, Grid Position E6 
WHF-SS-22B-E6(1-2)-1 Site 22B, Grid Position F6 
WHF-SS-22B-F6(1-2)-1 Site 22B, Grid Position G6 
WHF-SS-22B-G6(1-2)-1 Site 22B, Grid Position H6 
WHF-SS-22B-H6(1-2)-1 Site 22B, Grid Position 16 
WHF-SS-22B-I6(1-2)-1 Site 22B, Grid Position J6 
WHF-SS-22B-J6(1-2)-1 Site 22B, Grid Position K6 
WHF-SS-22B-K6(1-2)-D-1 Site 22B, Grid Position L6 
WHF-SS-22B-L6(1-2)-1 Site 22B, Grid Position A7 
WHF-SS-22B-A7(1-2)-1 Site 22B, Grid Position B7 
WHF-SS-22B-B7(1-2)-1 Site 22B, Grid Position C7 
WHF-SS-22B-C7(1-2)-1 Site 22B, Grid Position D7 
WHF-SS-22B-D7(1-2)-1 Site 22B, Grid Position E7 
WHF-SS-22B-E7(1-2)-1 Site 22B, Grid Position F7 
WHF-SS-22B-F7(1-2)-1 Site 22B, Grid Position G7 
WHF-SS-22B-G7(1-2)-1 Site 22B, Grid Position H7 
WHF-SS-22B-H7(1-2)-l Site 22B, Grid Position I7 
WHF-SS-22B-I7(1-2)-l Site 22B, Grid Position J7 
WHF-SS-22B-J7(1-2)-1 Site 22B, Grid Position K7 
WHF-SS-22B-K7(1-2)-1 Site 22B, Grid Position L7 
WHF-SS-22B-L7(1-2)-1 Site 22B, Grid Position G7 
WHF-SS-22B-E6(1-2)-D-1 Site 22B, Grid Position E6, Duplicate 
WHF-SS-22B-F6(1-2)-D-l Site 22B, Grid Position F6, Duplicate 
WHF-SS-22B-G6(1-2)-D-l Site 22B, Grid Position G6, Duplicate 
WHF-SS-22B-F7(1-2)-D-l Site 22B, Grid Position F6, Duplicate 
WHF-SS-23B-l(l-2)-1 Site 23B, 100 Feet From Road 
WHF-SS-23B-2(1-2)-1 Site 23B, 200 Feet From Road 
WHF-SS-23B-3(1-2)-1 Site 23B, 300 Feet From Road 
WHF-SD-23B-l-1 ·Sandy Creek, North Sampling Station 
WHF-SD-23B-2-1 Sandy Creek, South Sampling Station 
WHF-SW-23B-l-1 Sandy Creek, North Sampling Station 
WHF-SW-23B-2-1 Sandy Creek, South Sampling Station 
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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 Fenetration Test and Split Barrel Sampling of Soils 

D 1587 Practice for Thin Wall Tube Sampling of Soils 

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

F 883 Padlock 

1.2.3 American Petroleum Institute (API) 

13-A Oil 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 
b) Screen 
c) Grout 
d) Drilling Mud 
e) Gravel Pack 
f) Caps and Plugs 
g) Centralizers 
h) Surface Casing 

1.4 DELIVERY AND STORAGE 

i) Well Protective Cover 
j) Flush Mount Protective Cover 
k) Padlock 
1) Protective Post 
m) Well Designation Sign 
o) Epoxy Paint 

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 Dl785 

All PVC flush threaded joints will meet or exceed the water pressure ratings (at 73 
degrees Fahrenheit) fo_r the size and schedule of PVC pipe used in the project, as listed 
in ASTM Dl758: Table"XI.2. 
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b. Polytetrafluoroethylene (PTEF), flush threaded joints, slotted, ASTM 01457 

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. PVC, flush threaded joints (schedule 40), slotted, ASTM F480 and ASTM Dl785 

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 Dl785, Table XI.2. 

b. polytetrafluoroethylene (PTFE), flush threaded joints, slotted, ASTM Dl457 

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, 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. l/4-inch bentonite pellets (90% montmorillonite clay, bulk dry density 80 
lbsjcu 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 

a. 24-inch diameter 0.25-inch wall thickness 
b. 20-inch diameter 0.25-inch wall thickness 
c. 16-inch diameter 0.25-inch wall thickness 
d. 10.75-inch diameter 0.25-inch wall thickness 
e. 24-inch diameter 0.50-inch wall thickness 
f. 20-inch diameter 0.50-inch wall thickness 
g. 16-inch diameter 0.50-inch wall thickness 
h. 10.75-inch diameter 0.365-inch wall thickness 

2.1.8 Surface Completion 

a. Locking 16-&auge 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 normally 
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 geologistjhydrogeologist 
(shall meet minimum qualifications for Geologist-in-Training as described in Article 
l, Chapter 23, Title l, 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. If 
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, ett., 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". 

B-10 



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 lAS. 

Example: CEF-1-1 
KYW-5-8 

FLORIDA 

Cecil Field 
Ft. Lauderdale 
Key West 
NavHosp Key West 
Homestead 
Jacksonville 
Mayport 
Panama City 
Whiting Field 
Andros Island 
Pensacola 
Saufley 
Correy Station 
Orlando 

GEORGIA 

Albany 
Atlanta 
Kings Bay 
Athens 

SOUTH CAROLINA 

Parris Island 
Beaufort 
NavHosp Beaufort 
NWS Charleston 
NS Charleston 

LOUISIANA 

NAS New Orleans 
NSA New Orleans 

Cecil Field, Site 1, Well 1 
Key West, Site 5, Well Number 8 

CEF 
FLD 
KYW 
KWH 
HST 
JAX 
MPT 
PCY 
WHF 
AIS 
PEN 
SFY 
CRY 
OLD 

ALB 
ATL 
KBA 
ATH 

PAl 
BFT 
BFH 
NWS 
CSY 

NOS 
NOS 
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MISSISSIPPI 

Gulfport GPT 
NavHome Gulfport GPH 
Meridian MRD 

TENNESSEE 

Memphis MPH 
Bristol BRT 

TEXAS 

Corpus Christi CCT 
Chase Field CAF 
Kingsville KVE 
NAS Dallas DNA 
NWIRP Dallas DWP 
McGregor 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 under various 
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 lift 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: 

o submersible pumps (various diameters), 
o centrifugal and trash pumps (high groundwater), 
o peristaltic pumps (high groundwater), 
o pneumatic pump (air source generally required), 
o bladder pump, 
o air lifting equipment (hoses, eductor casing, air compressor), 
o manual pumps (B-K pump, WaTerra pumps), and 
o bailers. 

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: 

o bailers, 
o air lifting equipment (hoses, eductor casing), 
o centrifugal pumps, and 
o manual hand pumps (B-K pump, WaTerra pumps). 

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 lift 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 
fines (sand and silt) require pumping equipment that can pump this 
Submersible pumps and "Keck" pumps should not be used for developing wells 
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 pneumatic 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, 
pumping 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 valves). 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 lift 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 lift pumping should be allowed 
to continue with periodic surging of the well until the well is sufficiently developed. 
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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 oil with the compressed air. This oil 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 oil). 

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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3.1 PURPOSE 

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.G. 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 (COG) 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 
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The Department of Defense (DOD)· has initiated the Installation Restoration 
Program (IRP) as a component of compliance with the Comprehensive Environmental 
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 II - 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 II 
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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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. 
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4.0 PROGRAM ORGANIZATION AND RESPONSIBILITIES 

4.1 ORGANIZATION 
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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 summarized 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: 
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overall technical responsibility for the program; 

establishing and overseeing all subcontracts for support services; 

initiating program activities; 
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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 
Technical Director (TD). 
TD for this project. 

site investigated under the IRP will be assigned a 
Mr. R. Michael Nugent, Ph.D., has been assigned the 

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 
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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 PRECISION 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 TO 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 valid 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: 
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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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6.1 GENERAL 
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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: 
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a plan of the site; 

sample label numbers; 

a description of the sample site; 

other physical descriptors of the sample site (e.g., stream width, 
groundwater depth, etc.); 

6-1 



Organics GC & GC/MS 

lnorganics 

Organic/Inorganic 

coo 
TOC 
Oil & Grease 
Phenols 
General Chemistry 

SOIL 

Organics GC & GC/HS 

loorganics 

Organic/Inorganic 

Dioxin 

EP Toxicity 

AIR 

Volatile Organics 

11.84.51 
0082.0.0 

TABLE 6-1 
SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

CERCLA/RCRA SAMPLES 

Concentration Container Sample Size 

VOA 

Extract.ables 
Low 

Medium 

~ 
Low 

Medium 

Cyanide 
Low 

Mediun: 

High Hazard 

VOA 

Ext. rae-tables 
Low/Mediwn 

Low/Hediwn 

High Hazard 

All 

All 

Low 
Medium 

glass 

amber glass 

;,..;ide-mouth glass 

polyethylene 
wide-mouth glass 

polyethylene 
wide-mouth glass 

8-oz. wide-mout.h glass 

polyethylene 
polyethylene 

glass 
polyet.hylene 
polyet.hylene 

2 oz. wide-mouth 
glass 

4 oz. 
wide-mouth glass 

4 oz. 
wide-moutb glass 

8 oz. wide-mout.h glass 

4 oz. wide-mouth glass 

250 m.C polyethylene 

Charcoal or Tenax Tube 
7 em long, 6mm 00, 

4mm ID 

2 X 40 m.ll 

2 X 1:10 oz. or 
4 X I .1!. 

4 X 32 oz. 

1 .1!. 
16 02.. 

1 .c 
16 oz. 

6 oz. 

0.5 J. 
0.5 J. 
1.0 J. 
1.0 J. 
1.0 .1!. 

2 oz. 

4 oz. 

4 oz. 

6 oz. 

4 oz. 

200 grams 

100 .1!. air 
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Preservation Holding Time 

7 days 

Cool to 4°C 5 days to ext.raclion 
~0 days after extraction 

Nooe Same as above 

HN0
3 

to pH <2 
None 

NaOH to pH >12 
Cool to 4°C 

None 

H
2
so

4 
to pH <2 

HCl to pH <2 
H

2
so

4 
t.o pH <2 

H
2
so

4 
t.o pH <2 

None 

6 months (Hg-30 days) 
6 months 

14 days 

14 days 

28 days 
28 days 
28 days 
28 days 

10 days 

Cool to 4°C 10 days to ext.raction 
40 days after extraction 

Cool to 4°C NA 

None NA 

None NA 

None NA 

NA 



Parameter Name 

Bacterial Tests 
Coliform, fecal and total 
Fecal streptococci 

Inorganic Tests 
Acidity 
Alkalinity 
Ammonia 
Biochemical oxygen demand 
Bromide 
Biochemical oxygen demand, carbonaceous 
Chemical oxygen demand 
Chi oride 
Chlorine, total residual 
Color 
Cyanide, total and amenable to chlorination 

Fluoride 
Hardness 
Hydrogen ion (pH) 
Kjeldahl and organic nitrogen 

Metals 
Chromium VI 
Mercury 
Metals, except chromium VI and mercury 

Nonconventional Pollutants 
Nitrate 
Nitrate-nitrite 
Nitrite 
Oil and grease 
Organic carbon 
Orthophosphate 
Oxygen, dissolved probe 
Winkler 
Phenols 
Phosphorus (elemental) 
Phosphorus, total 
Residue, total 
Residue, filterable 
Residue, nonfilterable (TSS) 
Residue, settleable 
Residue, volatile 
Silica 
Specific conductance 
Sulfate 

11 . AI,. <,1 

TABLE 6-2 
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIHES 

CWA SA.HPLES 

Container 1 

Type 

P,G 
P,G 

P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 

p 
P,G 
P,G 
P,G 

P,G 
P,G 
P,G 

P,G 
P,G 
P,G 
G 
P,G 
P,G 

Size 

250 me 
250 no£. 

100 ml! 
100 ml! 

1000 m.e 
200 m.e 
100 mJ! 
100 m.e 
100 m.e 
100 m.e 
in field 

SO ml! 
.e 

100 ml! 
100 m.e 

25 m.e 
.e 

100 m.e 
150 m.e 

1-5 parameters-lOOm£. 
6-10 parameters-125m£. 

>10 parameters-150m£. 

100 m.e 
50 m.e 

lOC on£. 
.e 

G bottle and top 

10 ml! 
50 m.e 

in field 
200 m.e Same as above 

G 
G 
P,G 
P,G 
P,G 
P,G 
P,G 
P,G 
p 

P,G 
P,G 

1 .e 
100 m.e 
150 m.e 
200 m.e 
200 m.e 
200 mJ! 

1 .e 
200 mJ! 
see metals 

25 mJ! 
250 ml! 

l'reservation 2 

Cool, 4°C, 0.008% Na
2
s

2
o

3 
Same as above 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C, H

2
so

4 
to pH <2 

Cool, 4°C 
None required 
Cool, 4°C 
Cool, 4°C, H

2
so

4 
to pH <2 

None required 
None required 
Cool, 4°C 
Cool, 4°C, NaOH to pll >12, 

0.6g ascorbic acid 
None required 
HN0

3 
to pH <2, H

2
so

4 
to pH <2 

None required 
Cool, 4°C, H

2
so

4 
to pH <2 

Cool, 4°C 
HN0

3 
to pH <2 

Same as above 

Cool, 4°C 
Cool, 4°C, H

2
so

4 
to pH <2 

Cool, 4°C 
Cool, 4°C, H so

4 
to pll <2 

Cool, 4°C, J[~l or H
2
so

4 
to pH <2 

Filter immediately, cool, 4°C 
None required 
Fix on site and store in dark 
Cool, 4°C, H

2
so

4 
to pH <2 

Cool, 4°C 
Cool, 4°C, H

2
so

4 
to pH <2 

Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
Cool, 4°C 
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Haximum Holding Time 3 

6 hours 
6 hours 

14 days 
14 days 
28 days 
48 hours 
28 days 
48 hours 
28 days 
28 days 
Analyze immediately 
t.8 hours 
]l, days 

28 days 
6 months 

Analyze immediately 
28 days 

24 hours 
28 days 

6 months 

t.6 hours 
28 days 
t.6 hours 
28 clays 
28 days 
t.8 hours 
Analyze immediately 

8 hours 
28 days 
t.B hours 
26 days 

7 days 
t.8 hours 

7 days 
1,8 hours 

7 days 
26 days 
26 day5 
26 days 



TABLE 6-2(CONT.) Section No. 5 
REQUIRED CONTAINERS, PRESERVATION TECIINIQUES, AND HOLDING TIMES 

CWA SAMPLES 
Revision No. _____ 1 __ 

Parameter Name 

Sulfirle 

Sulfite 
Surfactants 
Temperature 
Turbidity 

Organic Tests 
Purgeable halocarbons 
Purgeable aromatic hydrocarbons 
Acrolein and acrylonitrile 

Phenols 

Benzidines 
Phthalate esters 

Nitrosamines 

PCRs, acrylonitrile 
Nitroaromatics and isophorone 

Polynuclear aromatic hydrocarbons 
Haloethers 
Chlorinated hydrocarbons 
TCDD 

Volatile Organics 
Semi-Volatiles 

Pesticides Tests 
Pesticides 

Radiolo~Tests 

Alpha, beta and radium 

G, 

G, 

G, 
G, 

Container 1 

P,G 

P,G 
P,G 
P,G 
P,G 

Type 

Teflon-lined 
Same as above 
Same as above 

Teflon-lined 

Same as above 
Same as above 

Same as above 

s~me as above 
Same as above 

Same as above 
Same as above 
Same as above 
Same as above 

Teflon-lined 
Teflon-lined 

Same as above 

p 

septum 

cap 

septum 
cap 

1 Appropriate sample containers: P =polyethylene, G =glass. 

Size 

200 m£ 

100 m.2 
~00 m.2 
in fielrl 

t.o m.2 

~0 m£ 
~0 m.2 
~0 m.2 

fl. 

.e 

.e 

.e 

.e 

.e 

fl. 
fl. 
.e 
..2 

40 m£ 
1£ 

1 fl. 

1 fl. 

Preservation2 

Cool, 4°C, add zinc acetate plus 
sodium hydroxide to pll >9 

None required 
Cool, ~°C 

None required 
Cool, ~°C 

Cool, 4°C, 0.008% Na 2 s 2 o3 ~ 
Cool, ~°C, 0.008% Na 2 s 2 o3 ~, HC~ to pH 2 
Cool, 4°C, 0.008% Na S 0 ~. AdJUSt pH 

to ~-5 2 2 3 

Cool, 4°C, 0.008% Na
2

s
2

0
3

4 

Same as above 
Cool, 4°C 

Cool, 4°C, store 
0.008% Na

2
s

2
o

3 
Cool, 4°C 
Cool, 4°C, 0.008% 

store in dark 
Same as above 

in dark, 

Na2S2034' 

Cool, 4°C, 0.008% Na
2
s

2
o

3
4 

Cool, 4°C 
Cool, ~°C, 0.008% Na

2
s

2
0

3
4 

Cool, 4°C 
Cool, 4°C 

Cool, ~°C, pll 5-9 

HN0
3 

to pH <2 

Date 15 November 85 

Page-~ 

Haximum Holding Time 3 

7 days 

Analyze immediately 
~8 hours 
Analyze 
48 hours 

14 days 5 

14 days 5 

14 days 5 

7 days until extraction, 
40 days after extraction 

7 days until extraction 
7 days until extraction, 

40 day~ after extraction 
Same as above 

Same as above 
Same as above 

Same as above 
Same as above 
Same as above 
Same as above 

14 days 5 

7 days until extraction, 
~0 days after extraction 

Same as above 

6 months 

2 Sample preservation should be performed immediately upon sample collection. For composite chemical samples, each aliquot should be 
preserved at the time of collection. ~1en 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. 

3 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 ~till be considered valid. Some samples may not be stable for the maximum time period 
given in the table. A permitter or monitoring laboratory is obligated to hold tl1e sample for a shorter time if knowledge exists to 
show that this is necessary to maintein sample stability. 

• Use Na 2 S 2 0 3 (sodium thiosulfate) only if chlorine is present. 
S 7 days if unpreserved. 
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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 
treatment, effluent from treatment). 
unique sample number. Labels will be 

sample type (e.g. influent to 
Each sample set will have a 

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 Analyte Containers (1-liter amber glass 
bottles and 4oz. clear glass jars) 

DOC 
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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 



6. Oven dry. 
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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. Cyanide and Miscellaneous Parameter Containers 
(1-liter 500. 250, 125 and 60ml clear and 1-liter amber polyethylene 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 vials, 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: 

DOC 
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1. Pump detergent solution through system for 2 minutes. 
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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 
mt 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 ahd (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 vjv (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 nece~sary for the next day's operation. They will then be pre
pared with new pro'tective 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., #l on all parts of mask #l.) 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 AIR 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: 

DOC 
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oxygen deficiency meter; 

combustible gas monitor (explosimeter); 

chemically reactive indicating tubes (e.g. , Drager) for specific 
compounds (HCN, H2S 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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AIR QUALITY MONITORING RECORD 

SITE ------------------------

SAMPLE STATION--------------------

CATE ----------------------------

ON-SITE TIME- START ___ _ 
END _____________ _ 

INSTRUMENT-------------------------------

AMBIENT WEATHER DATA 

TEMP.- °F __________________________ _ 

HUMIDITY----------------------------------

BAROMETRIC PRESSURE ----------------------------

CONDITIONS (i.e., FOG, RAIN)----------------

WIND SPEED/ Dl R ECTION ------------------------

TIME VALUE TIME VALUE TIME VALUE TIME VALUE 

NOTES __________________________________ _ 

SIGNATURE 

FIGURE 6-1 
~--------------------------------------------------------------------EC~ANCO-----
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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 (COG) 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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For soil sampling from depths greater than about 15 feet, borings are usually 
employed. 1 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. 

1Backhoes 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. 
below the depth of 
spoon sampler. 

Test boring samples are normally taken from undisturbed soil 
the casing or auger with either a thin wall tube or split 
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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 
stern 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. 
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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-oz. 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. In 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: 
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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 Intermediate 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 m~n~m~ze 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 locat.ed 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-SA. 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: 
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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 
theh 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-sp9on 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 COG 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: 
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1. The samp.ler 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 COG 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 l 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 s~diment will be sampled (allowing a 1-millimeter clearance 
between the sedimeht surface and top inside of the tube). 

A minimum of 500 grams of sediment is collected at each site. Therefore, one 
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 mi). 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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(~r2L). 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, nature 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. 
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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 
air 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 
present, add one mt of ten 
until pH is less than 2.* 

Fill sample bottle and, if chlorine is 
percent sodium thiosulfate. Add sulfuric acid 
Cap sample and place on ice for shipment. 

Cyanide - Fill the sample bottle, and if chlorine is present, add one me 
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. 

Oil 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 mt 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 mtjlt 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 is 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: 
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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 levels using 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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6. 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). 

6.7.2.2 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 ld): 
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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. 

2. 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 ~inimum of three well volumes has been purged, and in situ 
par~meters have stabilized; or 

five well volumes have been purged; or 

the well has been pumped dry. 

3. 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 used 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-rnm acrylic backflushing filter unit 
2. 102-rnm diameter filter papers. 0.45 ~m membrane filters 
3. DI rinse water 
4. 20% vjv nitric acid rinse solution 

PROCEDURES 
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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 mi ±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% vjv nitric acid - DI water. 
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B. VACUUM FILTRATION 

EQUIPMENT 

TABLE 6-3 (Continued) 

STANDARD FIELD FILTRATION PROCEDURES 
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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 ~m membrane filters 

3. Vacuum pump or ISCO peristaltic pump with silicone tubing 

4. DI rinse water 

5. 20% vjv 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-~m membrane filter may 
be necessary. 

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

4. Attach filter holder with filter to filter funnel 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-~m 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% vjv nitric acid - DI water. 
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TABLE 6-3 (Continued) 

STANDARD FIELD FILTRATION PROCEDURES 

C. PRESSURE FILTRATION 

EQUIPMENT 
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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-~m membrane filter. 

4. Place filter holder and filter onto barrel assembly, making sure to align 
0-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 
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of DI water. The rinse sequence when elemental parameters will be 
determined is: DI water - 20% vjv nitric acid - DI water. 
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PAGE OF ____ _ 

GROUNDWATER FIELD SAMPLE DATA RECORD 

PROJECT _________________________________ _ JOB NO. _________ _ 

STATION NOJLOCATION --------------------------- DATE _____________ _ 

SKETCH ON BACK[ ] YES [ ] NO PHOTOGRAPHS [ ] YES [ ] NO ROLL NO./EXPOSURE NO. __ _ 

FIELD DATA 
TIME: START _____ _ AIR TEMP-------------------------

END WEATHER _____________________ _ 

WATER DEPTH ____ __ ] TOP WELL WELL DEPTH __ _ WELL MATERIAL __ _ 

] TOP CASING WELL DIAMETER ---------------

WELL STICK-UP WELUCASING ------------

SAMPLING EQUIPMENT USED VOLUME PURGED ---------------

FIELD DATA COLLECTION 

SAMPLE PURGE DATA 

@ --------- GAL 

TEMP _______ ac 

]IN SITU 

]IN BOTILE 

VOA LEVEL (ppm) AMBIENT _______________ _ 

SAMPLE LOCATION---------------

HEADSPACE __________________ _ 

@ ________ GAL @ --------- GAL @ _________ GAL 

TEMP ___ ac TEMP _____ ac TEMP------- ac 
SP. COND --- @25°C SP. COND---- @25°C SP. COND ___ @25°C SP. COND ___ @25°C 

pH ------------ pH----------

Eh Eh -------------

pH-----------

Eh -------------

BOTILE I.D. LAB I D .. VOL MATERIAL FILTERED PRES /VOL 

----~ 
~ --------~ 
~ 
~ ----

pH----------

Eh -----------

ANALYSIS 
REQUESTED 

REMARKS/OBSERVATIONS---------------------------------------------------

SAMPLER-----------------------------------
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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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ECJORDANCO PAGE--- Of---

SURFACE WATER /SEDIMENT FIELD SAMPLE DATA RECORD 

PROJECT _____________________________________ _ 
JOB NO ------------

STATION NO /LOCATION DATE ---------
Yt:5 NO Y£5 NO 

SKETCH ON BACK 0 0 PHOTOGRAPHS 0 0 ROLL NO/EXPOSURE NO----

FIELD DATA TIME: START ____ _ AIR TEMP.--------

END ____ _ 
WEATHER --------

WATER DEPTH @> SAMPLE LOCATION WIDTH OF STREAM---------

TYPE OF STREAM SAMPLE SAMPLE METHOD 

STREAM VELOCITY MEASUREMENTS 0YES 0 NO 

FIELD DATA COLLECTED 0 IN SITU TEMP _____ °C 

0 IN BOTTLE SP. COND------o 2~°C 
pH ___ _ 

DISSOLVED OXYGEN _______ PPM 0 METER 

0 WINKLER 

DEPTH OF SEDIMENT SAMPLE---------

BOTTLE ID LAB ID VOL MATERIAL 

VOA LEVEL(PPM) AMBIENT--------

SAMPLE LOCATION-----

HEADS PACE-------

EQUIPMENT USED------------

FILTERED PRES./VOL. 

' / 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

ANALYSIS 
REQUESTED 

REMARKS/OBSERVATIONS ___________________________ ___ 

SAMPLER _____________________ ___ 

FIGURE 6-8 
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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 Location. 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: 

DOC 
41 

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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6. 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 mi/20 minutes for a 2.5 gallon composite 
160 mi/20 minutes for a 3.0 gallon composite 
260 mi/20 minutes for a 5.0 gallon composite 

(See ISCO manual for sampler instructions.) 

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

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

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

10. Monitor the first sample aliquot to ensure proper operation. 

11. 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. 

12. If improper volumes of sample are noted, take necessary steps to 
correct sampler malfunction. If 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. 

13. Allow composite sampler to run for 24 hours. 

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

15. 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: 
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1. Determine the desired volume and frequency of sample aliquots. 

2. 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 is 
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: 
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1. Line up all appropriate bottles into which the sample must be poured 
(COD/TOG/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, oil 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 iodide 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 SOIL 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 mi/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 lOSSO 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 oil) in soil/sediment 
and water samples. 

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

gasoline 
fuel oil 
hexane 
benzene 
toluene 
xylenes 
methy t-butyl ether (MTBE) 

10 
so 
10 
10 
10 
10 
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 is 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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7.1 GENERAL 

Jordan has established a program of sample chain-of -custody (COG) 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, COG 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 COG 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 COG protocol followed by the sampling crews involves: 

DOC 
1 

Documenting procedures and amounts of reagents or supplies (e.g. , 
filters) which become an integral part of the sample from sample 
preparat.ion 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. 

7-1 
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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.) Ice 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. 

DOC 
2 
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E, C, .Jl1f~lii'IN CO, 1. 300--82 
DAlE TIME 
MW-101 
VOA--624 
40ML NO FILT 4 DEG.C 

100 

E.C, .JORDAN CO, 1300-82 
DAlE TIME 
MW-101 
EXT ORG-625 
1-LlfER NO FILT 4 DEG,C 

103 

E.C • .JORDAN CO, 1300-82 
DATE TIME 
MW-102 
VOA-624 
40ML NO FILT 4 DEG.C 

106 

E.C, .JORDAN CO, 1300-82 
DATE TIME 
MW-102 
EXT ORG-625 
1-LITER NO FILT 4 DEG.C 

109 

E,C, .JORDAN CO, 1300-82 
DATE TIME 
MW-103 
VOA-624 
40ML NO FILT 4 DEG,C 

112 

E,c, .JORDAN CO, 1300-82 
DAlE TIME 
MW-103 
EXT ORG-625 
1-LITER NO FILT 4 DEG.C 

115 

E,C, .JORDAN CO, 1300-82 
DAlE TIME 
MW-104 
VOA-624 
40ML NO FILT 4 DEG.C 

118 

E,C, .JORDAN CO, 1300-a2 
DATE TIME 
MW-104 
EXT Or\G--62~:i 
1-LITER NO FILT 4 DEG.C 

121 

E,C, ~ORUAN CO. 1300-82 
DATE TIME 
M~-101 
VOA-624 
40ML NO FILT 4 DEG.C 

101 

E,C, JORDAN CO, 1300-82 
DATE TIME 
MW-·101 
DISSOLVED ORG, CARBON 
60ML FILTERED HCL 

104 

E,C, JORDAN CO, 1300-82 
DATE TIME 
MW-102 
VOA-624 
40ML NO FILT 4 DEG.C 

107 

E,C, .JORDAN CO, 1300-82 
DATE TIME 
MW-102 
DISSOLVED ORG, CARBON 
60ML FILTERED HCL.. 

ll.O 

E,C, JORDAN CO, 1300-82 
DATE TIME 
MW-103 
VOA-624 
40ML NO FILT 4 DEG,C 

113 

E.C • .JORDAN CO, 1300-82 
DATE TIME 
MW-103 
DISSOLVED ORG, CARBON 
60ML FILTERED HCL 

116 

E.C, .JORDAN CO, 1300-82 
DATE TIME 
MW·-·104 
VOA·-·624 
40ML NO FILT 4 DEG,C 

119 

E.C, JORDAN CO, 1300-82 
[rATE TIME 
MW·-104 
DISSOLVED ORG, CARBON 
60ML FILTERED HCL 

122 

E.C. JORDAN CO, 1300-82 
DATE · l"IME 
MW-101 
EXT ORG-625 
1-LITER NO FILT 4 DEG.C 

102 

E.C, .JORDAN CO, 1300-82 
DATE TIME 
MW-101 
DISS:FE/CU/CD/MN 
250ML FILTERED HN03 

105 

E,C, JORDAN CO, 1300-82 
DAlE TIME 
MW-102 
EXT ORG-625 
1-LITER NO FILT 4 DEG.C 

108 

E,C, .JORDAN CO, 1300-82 
DATE TIME 
MW-102 
DISS:FE/CU/CD/MN 
250ML FILTERED HN03 

111 

E,C, .JORDAN CO. 1300-82 
DATE TIME 
MW-103 
EXT ORG-625 
1-LITER NO FILT 4 DEG.C 

114 

E.C, .JORDAN CO, 1300-82 
DATE TIME 
MW-103 
DISS:FE/CU/CD/MN 
250ML FILTERED HN03 

117 

E.C • .JORDAN CO, 1300-82 
DATE TIME 
MW-104 
EXT ORG-625 
1-LITER NO FILT 4 DEG,C 

120 

E.C • .JORDAN CO, 1300-82 
DATE TIME 
MW-104 
DISS:FE/CU/CD/MN 
250ML F I L TERE[r HN03 

123 

FIGURE 7-1 
EXAMPLE COMPUTERIZED LABLEr 

----------- E.C.JORDANCL 



~ :::w=z __ ..::---

Ulla TUEa 

unrL£ ID CLIEHI ID NOlES PARAftETER CON lA I N£11 PHSERVED ECJ IEAIAL DAlE SAnrL£1 

~~~-101 E.C.JDROAN CO. YDlAIIL£ OR6.1114 40 Ill. 4 DEl. C 100 
~~~-101 E.C.JORDAN CD. VOLAIILE ORG.I411 40 Ill. 4 DEl. C 101 
ftM·IOI E.C.JDRDAM CO. Ell. ORGAHIC5t12~ 1000 IlL. 4 DEQ.C 1~1 

IIM·IOI E.C.JORDAM CO. Ell. ORBAHICSILl~ 1000 Ill. 4 DEa.c 101 
h-101 E. C. JORDAN CD. DISSDL~ED DRS. CAKiOH fill 60 Ill HCL 104 
nN-101 E.C.JORDAN CD. DIS. fE/CU/CD/nH FIll 2~0 Ill. HNOl . I 0~ 
AN·I01 £.C.JORDAM CO. YOLAIIL£ ORG.IL21 10 Ill. I DE&.C 10~ 

~~~-102 E.C.JORDAH CO. YOLAIILE ORG.ILll 4~ Ill. 4 DE&.C 107 
ftN-101 E.C.JOhDAH CO. Ell. OR&AHICSIL2~ 1ooo nL. I DE&.C . I~~ 
IIN-102 E.C.JORDAH CO. Ell. OHGAHICS16l$ 100~ Ill. I DEii.C 109 
~~~-1~2 E.C.JORDAH CO. DISSOLVED OkG. CARBON FILl 60 Ill HCL 10 
11~·102 E.C.JOkDAH CO. DIS. FEICU/CD/IIH FILl 2~0 Ill. IIHOl II 
11~-1~1 E. C. JOkD~N CO. YOLAliLE ORG.IL21 4~ Ill. I DE & • C 12 
IIW·IOl .. E.C.JORDAH CD. VOLAliLE OR&.IL24 10 IlL. 4 DEG.C 11 
IIN·IO] E. C. JORDAN CO. Ell. ORGAHIC51625 1000 Ill. I DES.C II 
IIN-10] E.C.JORDAN CO. Ell. ORGAHICSIL2~ 1~00 nL. I DEii.C u 
IIN-101 E.C.JOhDAH CD. DISSOLVED ORG. CARBON Fill u Ill HCL " IIN-IOl E. C. JORDAN CO. DIS. FE/CU/CD/ftN fiLl 250 nL. HNO] 11 
IIN·I~I E.C.JOROAN CO. VOLAliLE OR6.1624 4~ Ill. I DE 6 ;c 1 a 
IIN-104 E. C. JOhDAM CO. YOLAIILE ORS.IL24 4~ IlL. 4 DE6.C 19 
11~·101 E.C.JORDAN CO. Ell. ORGAHICSIL15 l~ll~ Ill. I DES. C 20 
IIN·IOI E.C.JORDAK CO. Ell, ORoANICSIL2~ .I oou nL. I DE6.C 21 
IIN·IOI E. C. JORDAN CD. DISSOLVED DRG. CARbON FILl 60 Ill HCL 122 
11--1~4 E. C. JOROr\N CO. DIS, FE/CU/CD/IIH fiLl. no nL. HNDl Ill 
IIK•Iol~ E.C.JOf.DAH CO. YOLAliLE OR6.1L21 10 Ill. I DE&.C 124 
IIK-10$ E. C. JORDAN CO. VOLAIILE ORG. U21 10 Ill. 4 OEG. C 125 
11~·105 E.C.JORDAN CD. Ell. ORGAHICSI625 ~~~0 Ill. I DE6.C IH 
liN· I~$ E.C.JORDAN CO. Ell. ORGAHIC51625 1000 Ill. 1 DEs;c 117 
11•·105 E.C.JORDAH CO. DISSOLVED ORG. CARkOH fIll 60 Ill HCL 118 
IIW-105 E.C.JORDAN CO. DIS. HICU/CD/IIH FILl 250 nL. HHDl IH 
SN·I E.C.JORDAH CO. YOLAIILE OR6.1L21 ·~ Ill. ·I DE6.C llD 
SK-I E.C.JOhDAH CO. YOLAIILE 0Rii.IL24 Ill. nL. I DE6.C I 1 I 
SN·I E.C.JORDAN CO. Ell. ORGhNICSIL15 101)1) Ill. I DES.C Ill 
SN·I E.C.JORDAH CO. Ell. ORGANICSIL25 ~~~0 IlL. 4 DEii.C Ill 
s~-~ E.C.JORDAH CO. DISSOLVED ORG. CARBON fIll 60 Ill HCL 114 
sw-1 E.C.JOROr\N CO. DIS. fEJCU/CDIIIH FILl 25~ Ill. HHOJ I 1~ 
s~-5 E.C.JDRDAN CO. VDLAliLE DR6.1~24 Ill IlL. 4 DE&.C IlL 
sw-5 E.C.JG~DAN CO. ·VOLA IILE DRG. UH 10 Ill. I DEG.C 117 
sw-5 E.C.JORDAN CO. Ell. ORGANICSr~25 1000 IlL. 4 OEG.C lli 
~~-5 E.C.JORDU CO. Ell. ORGAHIC51625 100~ nL. I DEG.C 119 
sw-5 E.C.JOROAN CO. DISSOLVED OR&. CARBOH fiLl ·~ Ill HCL 140 
SN-5 E. C. JORDAN CD. DIS. H/CU/CDIIIH f ILJ 250 Ill. HN01 Ill 
SN-6 ·£.C. JORDAN CO. YOLAIILE ORG.t6~1 10 Ill. • DEa.c 112 
sw-• · f.C.JORDAH CD. VOLAIILE ORG.IL21 ·~ Ill. I DEG.C 141 
SN-6 E.C.JORDAN CO. Ell. OH6AHICSI615 1~01) Ill. 4 DE&.C Ill 
sw-• E.C.JDRDAN CD. Ell. OH6AN1~51~2~ 1000 nL. 4 DE&.C 115 
sw-• E.C.JURDAN CD. DISSOLVED QRG. CARBON f ILJ ·~ Ill HCL 116 
SN-6 E.C.JORDAN CD. DIS. FE/CU/CD/IIH fIll 250 Ill. ltNOl 147 
DUPLI CAl E •I E.C.JORDAN CD. YOLAlllE 0RG.Io21 ·~ Ill. I DES.C IU 
DUPL ICATE-1 E.C.JORDAH CD. YDLAIILE 0RG.Io11 40 Ill. ·I DE&.C IU 
DUPLICAIE-1 E.C.JORDAN CO. Ell. ORGAHICSIL~5 101)1) Ill. I DEii.C 150 
DUPLICAIE-1 E.C •. JOitDAH CO. Ell. uRGAHICSaL~5 1~0•) Ill. 4 DEG.C c •·.· 1~1 

DUPLICAIE-1 i.C.JDHDAN CD. DISSOLVED ORG. CAkBON fiLl LO Ill HCL 152 
DuPLICA![-1 E. C. JO~DAH CO. DIS. FEICU/CD/IIH FIll 25~ "L· HHOl I ~l 
DUPLICAIE-2 E.C.JOkDAN CO. VOLAIILE 0RG.Io14 10 nL. I DE6.C 15 4 
DUPLICAIE-2 f.C.JORDAN CO. YOLAIILE ORG.IL14 10 Ill. 4 DE&.C 155 
DUPLI CA IE -2 E.C,JORDAN CD. Ell. ORGANICSib~l 1000 nL. 4 DE6.C I~L 
DUPLJCAIE-2 E.c:JORDAN CD. Ell. OH"~NICSib25 I ~uO Ill. 4 DEG.C · IH 
DUPLICAIE-2 E.C.JORDAH CO. DI~SOLVED O~G. CARBON fIll 60 Ill HCL 1511 
DUPLI CA IE-2 E.C.JURDAH CO. DIS. FE/CUiCD/nN fIll no nL. HN~l 15, 

FIGURE 7-2 
EXAMPLE SAMPLE MANIFEST 
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CHAIN 'OF CUSTODY RECORD 

PROJECT NO. PROJECT NAME SAMPLE TYPE 

SAMPLERS (SIGNATURE) NO. 
OF 

COtJ-
TAINERS 

~ CD 
STA. NO. DATE TIME .::!! <t STATION LOCATION 

0 a;. 
u (!) 

-

;----

---

-

RELINQUISHED B '(I ( SIGNATUR El DATE/TIME 1
• ~ECEIVED BY• (SIGNATURE) R ELINOUISHED B Y=t Sl OH.t. TUPI P: l 

I 
RELINQUISHED BY•tSIGNATUREl DATE /TIME RECEIVED BY: (SIGNATURE I RELINQUISHED BY• (SIGNATURE! 

I 
R.ELINQUISHED BY• I SIGNATUPI[) DATE /TIME 

~ :-

I 

---·------- -----------·----···-· ·····---·-------·--·- --·-

PAGE _OF_ 

REMARKS 

INDICATE 
SOIL/WATER/AIR 

SEDIMENT/ SLUDGE 

1-·-

DATE/TIME RECEIVED BY• (SIGNATURE I 

I 
DATE/ TIME RECEIVED BY• (SIGNATURE) 

I 

FIGURE 7-3 
---- ECJORDANCO ---' 
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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 COG 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, COG 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. 

DOC 
6 
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·--·· ---~·-~---- ----.J--------------- ···-· .. --- .. 
"' 

SAMPLE TRACKING FORM 

SAMPLE SITE NAME/CODE= 
: 

TASK NO. - ---· ---
---- -~ ·----

E.C. JORDAN JOB NO .. -·-- .. -------- SAMPLING PERSONNEL: 

---· 
DATE DATE E C J SAMPLE TYPE OF (I) E P.A TRAFFIC · ANALYTICAL R'EOUIRED ANALYSIS 121 

SHIPPED '' LOCATION SAMPLE REPORT NO LABOHATORY PI'Ecsi SAMPLED VOA BNA METALS 
--·--------· -----·-

t;; ~ // (? ~ // ~ 
__ / ,."' 

,/ 
- - ----···· -··· -· - ........ ----·-- -·····- -- .... . ...... --- ----· ---- ··-. ·z '-·;? ..;_·-:-...;-- -·,..7 

/ / // / -

~ ~ ~ ~ ./ ~: l~ ~ 
// 

·----- --·····-· --·-····· --- --- -----·-·· -------····- .. ----------·-- ... -·-,/ -;;-

·-·-------------· --------------- .. - --- . 
/ .... L ...:~- ·;-7 .L lL lL ,./ // 

~ 
-~ __ ,/ 

------------- ... ·---------- :::7 fL·----- ---·- --· - ··-
/ ~ L / 

~ 
// LZ: - . ------·- ----

------ lL L / 77 ~ ./ / / k: L k2; ~ 
/ 

·----- -·-----·---- z .L lL v ~ z ~ ·-----·· ·- ...... ·---- ··--- --··------ ••••• ·- •• w -···----- ?. 

~ ~ 2 ~ ~ E: ~z ----··· .. ·--------- ·-·-·-----···· . -·-· -·· ·-- -
L ~ (7 

-·~/ / / 
---·--· ---------- ··----·----······· ... ......... ··-·---·--. p v~ ~7 2Z L: z ~ -·-------- ---······---· ···-· ........................ ·-······-----· ~-- / 

- ----··-··. ··---- ______________ .............. -·--···------- ~ l/ I:Z =<: :~ ~ k:~/ ~ 7 // 

~ 7 . -- . ·---·-------· ------------ ~7 ~/ / 7 i7 _,/ 

COMMENTS: 

-----·-·· 0 -------------------·--···---··· --····---- ... ---- ------- ···-- -----
- --- -------

(I) SW- SURFACE WATER L- LEACHATE (2) TOP HALF OF BOX: PROPOSED ANALYSIS 
GW- GROONDWATER M- t.IIXED MEDIA BOTTOM HALF OF BOX: ANALYSIS ACTUALLY REQUESTED 
s -sour 0 -OTHER FIGURE 7-t 

---- -··· -----··- EC .. I()f'JJAf'JC( I ---~--
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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.G. Jordan sample location, 
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 LSG. The LSG will then 
contact the analytical laboratory and pass on the above information. 

2. 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 is actually requested. When entering field 
duplicates, identify it with a sample identifier plus a "D", i.e., MW
lOlD. If a replicate sample is sent to a second laboratory, identify 
it with a sample identifier plus a "R", i.e., MW-101R. Identify the 
second laboratory in the appropriate column. Send a copy of the 
resulting tracking form, along with a copy of all COGs and ARFs, to 
the LSG at the completion of the sampling episode. 

3. The LSG 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 
8 

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

2. 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. 

Ent~r 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. 

7~ 
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3. Check the data entered for accuracy and completeness. 
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4. Update the data tracking form as described in Data Tracking #3 above. 

7-9 
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8.1 CALIBRATION 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.S.I. 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. 

DOC 
1 

1. Place electrodes and buffer solutions in a water bath at the tempera
ture of the water to be sampled. After temperature equilibrium, 
measure ~emperature 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. 

8-1 



FIELD INSTRUMENTATION QUALITY ASSURANCE RECORD 
PAGE ___ OF __ _ 

PROJECT 

EQUIPMENT TYPE/I. D. 

DISSOLVED OXYGEN 

REDOX 

PHOTOIONIZATION METER 

OTHER 

FLUIDS MATERIALS RECORD 

BATTERY 
CONDITION 

JOB NO~ I DATE I 
CALIBRATION INFORMATION 

pH4---- pH7---- pH10----

pH4 ___ _ pH7 ___ _ pH1Q ___ _ 

pH4 ___ _ pH7 ___ _ pH10 ___ _ 

COND. STD.-_/ __ COND. STD. __ / __ 

COND.STD.--1-- COND.STD.--1--

COND.STD. __ / __ COND.STD. __ / __ 

METER 
AVERAGE 
WINKLE 
VALUE ___ VALUE __ ppm CORA---

ZOBELL 
SOLUTION METER 
VALUE ---VALUE--- CORA---

ZERO/ [ ]YES SPAN 
ZERO GAS 
AIR? ) NO VALUE _____ ppm EOUIV. 

METER VALUE ppm EOUIV. 

DEIONIZED WATER SOURCE: [ ) ECJ STAGING [ ) PORTABLE SYSTEM ) OTHER------

)OTHER, I. D. ------TRIP BLANK WATER SOURCE: [ ] ECJ LAB, LOT NO. ______ _ 

DECONTAMINATION FLUID: [ ) METHYL HYDRATE, LOT NO. __ _ ] OTHER _____ LOT NO. __ 

SAMPLER BLANK WATER SOURCE: [ ) ECJ STAGING ) PORTABLE SYSTEM ] OTHER ----

HN03/D.I. RINCE SOLUTION: [ ) ECJ STAGING, I.D. ___________________ _ 

PRESERVATION CHEMICAL LOT I.D.'s: CHEMICALS' [ ) HN03 LOT NO. ) H2S04 LOT NO. __ _ 
USED: [ ) HCL LOT NO. ) NAOH LOT NO. 

MANUFrrYPE LOT NO. [ ) ZNAOC LOT NO. __ _ 1--------
FILTRATION PAPER I.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. If 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 
3 

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 tobl 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 precLsLon 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 
micromhojcm range should be accomplished with a 500 to 1000 micromhojcm 
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. 
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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. In 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 
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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.I.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 Analyzer 

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 10Al0 in a temperature-stable environment at least eight to 
ten hours before beginning analyses. Attach AC power cord to Photovac and plug 
into llOV power outlet. Attach recorder AC power cord to Linear recorder and 
plug into llOV 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 
mtjmin during analysis; -5 mt/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 tanks 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 xl. Start gas flow at 10 mt/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 
#l (10 inches long) for screening unknown samples by injecting a small (- five
~t) 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 #l 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 em/min and turn chart drive 
on (flip switch up to em/min setting). Inject 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 #l, -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 em= 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 ~t injection of a 5 ppm standard gives a 5 ern peak with retention time 
of 114 seconds, a sample with a 3 em peak at 112 seconds may contain 3 ppm of 
the same compounds if 50 ~twas injected). 

Typical Standards, Retention Times. Response Factors for the Photovac 10Al0. 
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 rntjrnin). 
Actual retention t~mes and response factors must be acquired in the field under 
identical conditions to those under which samples will be run. 
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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. 

Compound 

methylene chloride 
1,1-dichloroethane 
1,2-dichloroethane 
benzene 
toluene 
1,1,2,2-tetrachloroethylene 
chlorobenzene 
xylenes 
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Mixed Standard 
Concentration 

(ppm) 

5.0 
10.0 
20.0 
1.0 
2.0 
2.0 
2.0 

10.0 

8-8 

Retention 
Time 

(seconds) 

50 
63 

100 
110 
285 
340 
435 

615,665.800 

Response 
50 ~f. 
Injection 

(em) 

-10 
4.5 
4.5 
6.5 
5.8 
7.1 
7.3 

1.0.4.3.1.3 



9.0 ANALYTICAL PROCEDURES 

9.1 SELECTION OF PARAMETERS 
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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 PROCEDURES 

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 Organics 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 t_riplicate. The location of triplicate sampling should be 
selected to best enhance the achievement of project objectives. 
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EXAMPLE SUMMARY OF ANALYTICAL METHODS 
FOR SITE-SPECIFIC QAP ADDENDUM 

ANALYTICAL DATA 

MATRIX/PARAMETER 

Site 19B. Maintenance Area Around Hangers 

'Water: Purgeable Organics 
Semivolatile Organics 
Pesticides/PCBs 
PP Metals 

ANALYTICAL METHOD 

EPA Method 624 
EPA Method 625 
EPA Method 608 
EPA Method 200.7 

Site 20B. Abandoned Underground Storage Tanks and Fuel Pits 

'Water: Purgeable Organics 
Semivolatile Organics 
Pesticides/PCBs 
PP Metals 

Site 21B. Rubble Landfill 

Soil: Purgeable Organics 
Semivolatile Organics 
Pesticides/PCBs 
PP Metals 

Site 22B. Old Fire Demonstration Area 

Soil: Lead 

Site 23B. Drainage Ditch Leading to Sandy Creek 

Sediment: Purgeable Organics 
Semivolatile Organics 
Pesticides/PCBs 
PP Metals 

Soil: Lead 
Polynuclear Aromatic Hydrocarbons 

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

EPA Method 8240 
EPA Method 8250 
EPA Method 8080 
EPA Method 6010 

EPA Method 6010 

EPA Method 8240 
EPA Method 8250 
EPA Method 8080 
EPA Method 6010 

EPA Method 6010 
EPA Method 8100 

EPA Method 624 
EPA Method 625 
EPA Method 608 
EPA Method 200.7 
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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. Calculations 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 COG; 
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 
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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. 

Type of 
sample 

Trip blank 
(for volatiles 
only) 

Equipment 
rinsate2 

Table 11.1 
Field Quality Control Samples Per Sampling Event 

Level D Level C Level E 
Metal Organic Metal Organic Metal Organic 

1/cooler ljcooler ljcooler 

1/sourcejevent for all levels and all analytes 

Field duplicates3 10% 10% 10% 10% 5% 5% 

Referee 
duplicates3 

NOTE: 

NA - Not applicable 

collect at direction of IRP Engineer in Charge 

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 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 ~sed 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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Section No. 11 
Revision No. 1 

Date 15 May~ 
Page 3 of .5 

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: 
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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 sitejmedia 
backgroundjdowngradient 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) 
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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 s"tatistical 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 identifying 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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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 Y.§. 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. ITuring a system audit, the QAO 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 is 
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 requ1r1ng 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. 

2. 

3. 

4. 

5. 

Follow-up Actions: 

1. 

2. 

3. 

4. 

5. 

Date Follow-up Completed: 

FIGURE 12-1 
PROJECT REVIEW RECORD 

Date: 

Section No. 12 
Revision No. __ 1_ 

Date 15 May 1989 
Page 3 of_] 

Project Professional: 

Department: 

Project Professional: ________________ __ 

Department Manager: __________________ _ 

Distribute when completed to: VP-QA, Dept. Mgr., Project File, Reviewers 
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FIGURE 12-2 
QUALITY ASSURANCE AUDIT REPORT 

Section No. 12 
Revision No. 1 

Date 15May~ 
Page 4 of_] 

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 

Analytical 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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13.0 PREVENTIVE MAINTENANCE 

13.1 ANALYTICAL INSTRUMENTATION 

Section No. 13 
Revision No. 1 

Date 15May~ 
Page 1 ofj 

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 

Section No. 14 
Revision No. 1 

Date 15 May~ 
Page 1 of _1. 

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: 

Phase 3 

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. 

Following completi9n 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 is 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 = (S/X) X 100 

where %R 

cv 
s 
X 

percent recovery 

coefficient of variation 

sample standard deviation 

mean value of data set 

Completeness is 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 
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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 hisfher 
supervisor. The supervisor and the appropriate task leader will then investi
gate the extent of the problem and take the necessary corrective steps. If 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 LONG-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). In 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 
QAO 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. 
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16.0 REPORTS TO MANAGEMENT 
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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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Task Quality Assurance Plan Addendum 

IRP - SITE NAME 

Task: (Number & Title) 

Task Objective: 

Sub tasks 

Sample Wells 

Task Organization 
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Insert Sampling Data 
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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. 
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. 

At 

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. In all cases, personnel safety is the paramount 
factor in decision-making. 
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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 ea~h 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. 
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3.0 MEDICAL SURVEILLANCE PROCEDURES 

3.1 Health Monitoring 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-uR 
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. 

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. 
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TABLE 3-1 

BASELINE HEALTH MONITORING PROGRAM 

1. PHYSICAL EXAMINATION 

a. 
b. 
c. 

d. 
e. 
f. 
g. 

Medical history· 
Medical examination 
Vision: 
o near/distant 
o color 
Audiometry 
Radiology: PA/LAT 
Spirometry 
Electrocardiogram 

2. LABORATORY ANALYSIS 

a. 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 

c. Urine Analysis 

color and character 
specific gravity 
pH 
protein 
acetone 
glucose 
microscopic examination 
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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. In 
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 Initial 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 Refres~er/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 

5 



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.G. 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. 
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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 basis to reflect new 
information as it is acquired. 

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.G. Jordan Go. 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 G 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 G requires carrying an emergency escape respir
ator. 

Level D. Level Dis 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. 
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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 
Type2 & Escape 

Clothing 
0 

0 

0 

0 

0 

0 

0 

0 

Boots X X X X 
Safety glasses 
or equivalent X X X 
Hard hat X X X 
Gloves, inner 
and outer X X X X 
Booties X X X 
Coveralls X X X 
Chemical protective 
coveralls X X 
Totally encapsulated 
suit X 

Action levels are defined as air quality degradation from background levels, in ppm, by volatile 
contaminants as measured by a photoionization 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 identification 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. 
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Chemical 

Phenols 
carbolic acid 
monohydroxybenzene 

Acetone [CH
3

COCH
3

] 
Dimethyl ketone 
ketone propane 

Chloroform* [CHC1
3

] 
trichloromethane 

9.85.185T 
0001.0.0 

T ~ 5-2 
CHEMICAL TOXIC IT. _;ffi OTHER INFORMATION 

ACC 
TLV or STEL Physical Skin Dermal 

(ppm) (ppm) State Penetration Toxicity Potency 

5 
skin 

750 

10 

10 

1000 

50 

Colorless to 
brown-black; 
solid or thick 
liquid 

liquid; 
mint-like odor 

colorless liquid 
sweet odor 

+++ local ++ 

LD50 (mg/kg) 
oral(rat) 

414 

344(mice) 

9750 

1297(mice) 

800 

tc10 (mice) 
= 28 ppm -

Remarks 

Absorption from spilling phenolic solution on 
skin may be very rapid. Death has resulted due 
to absorption of phenol through skin. 

Symptoms: irritates eyes, nose, throat. 
Hay cause anorexia. 

Contact: Skin burn, tremor, convulsion 
Target Organ: liver, kidneys, skin, pancreas 

First Aid. Swallow: 
Skin: 

water, vom{t. 
soap wash. 

Incompatibilities: Strong oxidizers; calcium 
hyPochlorite 

Toxicity1 : 3; Persistence2 : 1 

Symptoms: irritates eyes, nose, throat; narcotic 
in high concentrations 

Target Organ: respiratory system, skin 

First Aid: Swallow: 
Skin: 

water, vomit 
soap wash 

Incompatibilities: oxidizing materials, acids. 
Fire hazard when exposed to heat or flame. 

Toxicity1 : 1; Persistence2 : 0 

Caus~s irritation of the conjunctiva, dilation of 
the pupils and reduces reaction to light. Pro
longed inhalation will bring on paralysis accom
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, Hg-powder, Na, K 

Toxicity~: 2, Persistence 2 : 3 

fl 



'hemical 

;enzene* [ c
6
H

6
] 

benzol 

Trichloroethylene 
ethylene trichloride 
tridene· 
TCE 

9.85.185! 
0002.0.0 

ACC 

TABLE 5-2 
CHHIICAL TOXICITY AND OTHER INFORMATION 

(continued) 

TLV or STEL Physical Skin Dermal LD.,0 (mg/kg) 
otal(rat) (p~m) ___ (ppm) State Penetration Toxicity Potency 

.1 25 

50 200 

colorless 
liquid with 
aromatic odor 

colorless liquid, 
sweet odor 

++ local 
systematic 

++ 
+++ 

4920 

1900(dog) 

Remarks 

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 

Incompatibilities: 
bromine with iron. 
to heat or flame. 

strong oxidizers, chlorine, 
Dangerous when exposed 

Toxici ty1 : 2; Persistence2 : 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 

Incompatibles: strong caustics; chemically 
activ~ metals: Ba, Li, Na, Mg, liquid 02, 
Al, o2, KN0

3
, Ti 

- Persistence 2 : 3 

\ 



Chemical 

Toluene [C6H
5

cH3] 
toluol 
phenyl methane 
methyl benzene 

Xylene [C
6
H4(CH

3
)
2

] 
xylol 
1,2-dimethyl benzene 

1,1,2,2-Tetrachloroethylene 
ethvlene tetrachloride 
Per~hloroethylene [CC1 2=CC1 2 ] 

9.85.185T 
0003.0.0 

ACC 

.,. ·~:: 5-2 
CHEMICAL TOXICL liD OTHER INFORMATION 

(continued) 

TLV or STEL Physical Skin Dermal LD50 (mg/kg) 
orol(rat) (Epm) _(ppm) State Penetration Toxicity Potency 

100 
skin 

100 

50 

150 

150 

liquid 

liquid, colorless; 
aromatic odors 

colorless liquid; 
sweet odor 

+ local 
systematic 

local 
systematic 

+ 
+ 

5000 

TCL0Human 
= 200 ppm 

.LD = 
5ob0mg/kg 

LDL0 (dog) 
= liOOO 

TC Human 
=L23o ppm 

Remarks 

Symptoms: fatigue, confusion, euphoria, dizzy, 
headache, dialated pupils, lack of appetite, 
nervousness, insomnia 

Target organ: CNS, liver, kidneys, skin 

First Aid: Swallow: NO VOMIT 
Skin: soap wash 

Incompatibilities: strong oxidi~ers 

Toxicity1 : 2; Persistence2 : 

Symptoms: dizziness, excitement, drowsiness 
incoordination, staggering gait, irritates eyes, 
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. 

Toxicity1 : 2; Persistence2 : 1 

Liquid can cause injuries to eyes, toxic by 
inhalation. 

Symptoms: 200 ppm or higher causes irritation 
of nose, throat, vomiting, nausea, drowsiness 

Target organ: liver, kidneys, eyes, upper 
respirator_Y system, CNS 

First Aid: Swallow: 
Skin: 

Ipecac, vomit 
soap wash. 

Incompatibilities: strong oxidizers; chemically 
active metals such as: Ba, Li, Be. 

' 



Chemical 

1,2-Dichloroetbane* 
[ClCH2CH2Cl] 
ethylene chloride 
glycol dichloride 
ethylene dichloride 

Cblorobenzene (C
6
H5Cl] 

monocblorobeazene 
chlorobenzol 

Cthyl benzene (C
2
H

5
c

6
H

3
] 

phenyl ethane 
ethyl benzol 

1,2-dichloroethylene 
[ClCH=CHCl] 
acetylene dichloride 
dioform 

9.85.185T 
0004.0.0 

ACC 

:-.E ..J :-; 

CI!HliCAL TOXICITY AND OTHER INFORMATION 
(continued) 

TLV or STEL Physical Skin Dermal LD50 (mg/kg) 
oral(rat) (Ep~(ppm) State Penetration Tox!~it~Poten~y 

10 

75 
(350 
mg/m 3 ) 

100 

200 

15 

125 

250 

clear liquid with 
sweet odor 

colorless liquid 

colorless liquid 
with aromatic 
·odor 

colorless liquid 
slightly acrid 
odor 

++ 

++ 

local ++ 
systematic ++ 

local 
systematic 

++ 
+++ 

770 

2910 

3500 
Tc10 (Human) 
= 100 ppm 

4 hrs. 

770 

Remarks 

High to moderate toxicity via dermal and oral 
routes. It has specific effects oa the cornea. 
Dermatitis ia mao bas been observed. 

Symptoms: irritation of eyes, nose and throat, 
followed by dizziness, nausea, vomitting, 
increasiag stuper, cyanosis, rapid pulse and lo~ 

of consciousness. 

Target organ: respiratory system, liver, kidneys, 
skin, eyes. 

First Aid: Swallow: Ipecac, vomit. 

Symptoms: irritates eyes, nose, causes drowsiness 
iacoordination, skin irritation, 

Target organ: respiratory system, eyes, skin, 
ears, liver 

First Aid: NO VOMIT 

Incompatibilities: strong oxidizers, reacts 
violently with AgCl04 

Toxicity1 : 2; Persistence2 : 2 

Symptoms: irritant to eyes and mucous membrane, 
headache, narcotic 

Target organ: eyes, upper respiratory system 

First Aid: NO VOMIT 

Incompatibilities: oxiding materials; dangerous 
when exposed to heat or flame. 

Has produced liver and kidney injury in experi
mental animals. 

Symptoms: irritable to eyes, respitory system, 
causes depression. 

Target organ: respiratory system, eyes, ears 

' 



Chemical 

Methylene chloride [CH2cl2J 
dichloromethane 
methylene dichloride 

Hesitylene [(CH
3

)
3
c6H1] 

1,3,5-trimethyl benzene 

Dioctyl phthalate 
di-sec-octyl phthalate 

1,1,2-Trichloroethane 
CHC1 2CH Cl 

vinyl tric~loride 
beta trichloroethane 

9. 85. 185T 
0005.0.0 

E 5-2 
CHEHICAL TOXICI'.c .Jill OTHER INFORMATION 

(continued) 

ACC 
TLV or STEL Physical Skin Dermal 

(pp1J1} _(ppm) State Penetration __'I'oxicity Potency 

100 500 colorless liquid 

liquid, peculiar 
odor 

++ local 
systematic 

++ 
+++ 

tn50 (mg/kg) 
oral(rat) 

2136 
Tc10 (Human) 

-500 ppm 
8 hrs. 

LD
10

1500 

Remarks 

First Aid: Swallow: Ipecac, vomit 

Incompatibilities: strong oxidizers, dangerous 
when exposed to heat or flame. Reacts violent!~ 
with KOH, Na, NaOH. 

Dangerous to eyes. It induces narcosis; can cause 
dermatitis with prolonged exposure, highly 
volatile. It can decompose by contact with hot 
surfaces and open flame and produce toxic fumes. 

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 

Causes CNS disturbances. 

rc10 (Human) Incompatibilities: violent with HN03 

5 
mg/ml 

10 

light, colored 
liquid 

colorless liquid, 
sweet odor 

= 10 ppm 

31,000 Toxicity: low to none via oral and dermal routes 
produce GI symptoms. 

Toxicity: high via subcutaneous and intravenous 
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 

First Aid: Swallow: 
Skin: 

Ipecac, vomit 
soap wash 

Incompatibilities: strong oxidizers and caustics; 
active metals: Al, Hg powder, Na, K. 

" 



'heroic a 1 

admium* 
ust and fumes 

hromium (II) and (III) 
Hexavalent (VI)* 

Jppe r 
Fume 
Dust & mist as copper 

9.85.185T 
0006.0.0 

Ace or 
TLV STEL 

mg{m 3 _ mg/ro 3 

.OS 

0.5 
0.05 

0.2 
1.0 

0.2 

TABLE S-2 
CHEHICAL TOXICITY AND OTHER INFORl1ATION 

(continued) 

Physical 
State 

Silver/white/blue tinged 
metal compounds have 
different appearances. 

Steel gray metal or 
silver metal powder. 

Reddish 
Lustrous metal 

Remarks 

Continuous exposure to cadmium may cause irreversible lung injury, abnormal lung 
function and kidney disease. Increased incidence of prostatic cancer, kidney and 
and respiratory cancer in cadmium workers bas been observed. Dust or powder is 
flammable, toxic gases may be released in a fire. 
Symptoms: 
Inhalation: 

Eye: 
Ingestion: 

First Aid: 

irritation of nose and throat, 0.5 to 2.5 mg/m3 exposure can cause 
non-fatal lung inflamation. 4 to 10 hours exposure - severe chest 
pain, persistent cough, and difficulty in breathing. 
Irritation 
A dose of 15-30 mg of metal or soluble salt may cause increased sali
vation, chocking, vomiting, abdominal pain, etc. 

Ingestion: Conscious_person- give large amounts of water immediately and seek 
medical advice. 

Jncompatabilities: Strong oxidizers, elemental sulfur, selenium, zinc, hydro
benzoic acid, ammonium nitrate. 

The toxicity of chromium varies with different chromium compounds. Chromic acids 
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 H

2
S04 & HCl. 

Symptoms: 
Inhalation: 

Skin: 
Ingestion: 

Long Term: 

First Aid: 
Ingestion: 

Copper and Copper oxide fumes may cause metal fume fever- chills, 
fever, aching muscles, dry mouth and throat, headache, nausea, 
vomiting, diarrhea and stomach pains. 
Hay cause irritation - metal solutions can cause swelling and itching. 
Hay cause stomach pain, nausea, vomiting and diarrhea from ingestion 
of 10 mg of copper by an adult and 8.5 mg by a child. 
No long term effects from inhalation or ingestion reported. Copper 
fragment in cornea may cause cataracts. 

Seek medical attention. (Pennillamine or triethylenetetramine dihydro
chloride may be beneficial in reducing body burden.) 



Chemical 

Cyanide Compounds 
KCN 
NaCN 

Hydrogen Cyanide 
(gas or liquid) 

Lead 
Lead Chloride* 
Lead Nitrate* 

9.85.185! 
0007.0.0 

ACC or 
TLV STEL 

mg/m 3 mg/m 3 

5 
(Skin) 

0. 15 0.45 

lLE 5-2 
ClffiHICAL TOXIClJi AND OTJffiR INFORMATION 

(continued) 

Physical 
State 

White solids with faint 
almond odor 

Colorless or pale blue 
liquid or gas, bitter 
almond odor. 

Bluish white or silvery 
gray solid. 

Remarks 

Incompatabilities: 
Acetylene gas, magnesium metal, oxidizing agents. 

Cyanide compounds of sodium and potassium can affect the body if inhaled or 
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%). 
Incompatibilities: 
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 l!CN 

Symptoms and First Aid are similar to cyanide. However, liquid or gas is 
very toxic and additional precautions are required. 
(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: 
Same as cyanide. 
Incompatibilities: 
Bases - caustic and ammonia may cause violent polymerization and explosion .. 
Liquid IICN will attack some forms of plastics, rubber and coatings. 

Y.ead is a cumulative poison. Increasing amount builds up in the body and 
eventually a point is reached where symptoms and disability may occur. Lead 
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. 

•I 



Chemical 

Nickel and 

Soluble Nickel Compounds 

Zinc 

Zinc Chloride'~ 

9.B5.1BST 
0008.0.0 

ACC or 
TLV STEL 

mg/m 3 mg/m 3 

1 

0.1 0.3 

TABLE 5-2 
CJIEHICAL TOXICITY Nffi OTHER INFOR11ATION 

(continued) 

Physical 
State 

Silvery White workable 
metal 

White or colored 
crystal or powder 

Blue powder 

Remarks 

First Aid: 
Get medical attention. 
Ingestion: If victim is conscious, give water. 
Incompatibilities: Reacts violently with potassium. 

Nickel is an insoluble metal, but most common salts are soluble. 

Symptoms: (From nickel dust and salts.) 
Inhalation: Dust and mists can cause lung irritatio~, shortness of breath, 

coughing and wheezing. 
Skin: Itching, burning and scires referred to as "nickel itch". 
Eyes: Irritati~ri 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. 
First Aid: 
Ingestion: large amounts of water. Seek medical attention. 
Incompatibilities: 
Nickel dust is flammable. Reacts violently with fluorine, strong mineral acids; 
ammonium nitrate, etc. 

Zinc is considered an essential trace element, necessary for normal growth and 
development. Host zinc compounds have a relatively low order of toxicity 
however, occupational exposure to zinc chloride and zinc oxide bas 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, result{ng 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, CD 2 . 



NOTES 

TLV - Threshold Limit Value 
ACC - Acceptable Ceiling Concentration 
STEL - Short Term Exposure Limit 

* Suspected carcinogens, teratogens or mutagens. 

LE 5-2 
CHEMICAL TOXICl,. AND OTHER INFORMATION 

(continued) 

** 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: 

No toxicity (none) 
condition or produces 

very unusual circumstances or 

Slight toxicity (low) 

Moderate toxicity 

Severe toxicity 

Toxicity 
Rating 

0 

2 

3 

Material causes no harm in any 

toxic effects on humans in 

in very large dosage. 

2Persistence or each hazardous substance is evaluated on its biodegradability as follows: 

Assigned Value 

Easily biodegradable compounds 0 

Straight chain hydrocarbons 

Substituted and other ring compounds 2 

Metals, polycyclic compounds and 
halogenated hydrocarbons 3 

9.85.185T 
0009.0.0 
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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 protocol and guidelines for the safety and health of 
all involved. Among the most important of these prin,ciples for working at a 
hazardous waste site are: · 

1. In any unknown situation, always assume the worst co,nditions and plan 
responses accordingly. 

2. Employ the buddy system. Establish and maintain communication. In 
addition to radio C?mmunications, 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 m~n~m~ze 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. 

18 



10. 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. 

11. Use of contact lenses will not be allowed on-site. These prevent proper 
flushing should corrosive or lachryrnous substances enter the eyes. 

12. Sites potentially requiring Level C or B protection will require the 
removal of facial hair (except moustaches) to allow a proper facepiece~ 
fit. 

13. Rigorous contingency planning, and dissemination of plans to all 
personnel minimizes the impact of rapidly changing safety protocols in 
response to changing site conditions. 

14. Withdrawal from a hazardous situation to reassess procedures is the 
preferred course of.action. 

15. 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. 

16. 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. 

6.2 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 vapor 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. 

20 



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 Combustible gas indicator (explosimeter); 

o Oxygen meter or oxygen deficiency alarm; 

o Chemically reactive indicating tubes (specific to the site hazard~); 

o Fire extinguishers; 

o First aid kits; 

o Eye wash station; 

o Radiation survey 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 conditions 
dictate. 
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8.0 EMERGENCY PLANNING 

8.1 Emergency Me~ical 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 
contents of the kit will be checked 
sary. Other equipment may include: 
splints, and a cervical collar. 

provided at the work site and 
weekly ~nd restocked as neces

oxygen, backboard and straps, 

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 personnel 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. 

0 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 p~rticular site. 

o 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 gen~rally 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 respirat9ry 
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 par~y 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 De'contamination 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. Drop tools, monitors, samples, and trash at designated drop stations 
(i.e. plastic containers or drop sheets). 

2. Step into the designated shuffle pit area and scuff feet to remove gro§S 
amounts of dirt from outer boots. 

3. Scrub outer boots and outer gloves with decon 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 (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: (l) 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 furth~r decontamination 
stations. They will be washed with a detergent solution, rinsed with methanol 
or acetone (if 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 Containers. 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 preceded, e.g., #l on all 
parts of mask #l). 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. 

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 activity 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 on-site. 
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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 r 

reported. 
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12.0 HEALTH 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 TLV's and BEl's, 5th Edition, American Conference of 
Governmental Hygienists, 1986. 

4) Guidelines for the Selection of Chemical Prot~ctive 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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1.0 GENERAL 

1.1 SCOPE AND PU~POSE 

This Health and Safety Plan (HASP) was prepared in conformance with the C-E 
Environmental/E.G. 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.G. Jordan (Jordan) personnel, contractor personnel or 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) forC-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 regions, 
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 Environmental/E.G. Jordan Health and 
Safety Program. The HSO will conduct safety inspections and investigate all 
accidents, illnesses, 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 modi.fying 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 G-E 
Environmental/E.G. Jordan Health and Safety Program requirements. 

1.3 TRAINING 

Training, as defined under the G-E Environmental/E.G. Jordan Health and Safety 
Program Section 4.0, and meeting the requirements of 29 GFR 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.G. 
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 tra~n~ng as well as an 
indoctrination center for enlisted personnel. 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. In 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 pha~e. 
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: lead; 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 respiratory 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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CHEMICAL 

Benzene 

Ethylbenzene 

Toluene 

Xylene 

Lead 

Ethylene Dibromide 

APPROXIMATE 
ODOR 

THRESHOLD TLV 
(ppm) _ (ppm) 

4.7 1 

140 100 

0.17 100 

0.05 200 

20 

TABLE 2-1 
CONTAMINANTS OF CONCERN 

PHYSICAL 
CHARACTERISTICS 

Colorless liquid, 
pleasant aromatic 
odor ·· 

Colorless liquid, 
aromatic odor 

Colorless liquid, 
pleasant aromatic 
odor 

Colorless liquid, 
aromatic odor 

Soft, ductile, gray 
metal, soluble in 
water containing a 
weak acid 

Clear liquid, mild 
sweet odor 
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DERMAL 
TOXICITY 

Moderate 
skin 
irritant 

Moderate 
skin 
irritant 

Mild skin 
irritant 

Moderate 
skin 
irritant 

REMARKS 

Inhalation of large amounts 
attacks central nervous system; 
chronic poisoning causes leukemia. 

Liquid blisters skin; inhalation 
results in dizziness, depression. 

Ingestion or aspiration can cause 
pulmonary edema, depressed 
respiration. 

Inhalation causes headache and 
dizziness; vapors irritate eyes; 
can be fatal if ingested. 

Lead poisoning may cause fatigue, 
.anemia, abdominal pains, and 
neurological damage. 
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CHEMICAL 

Tetrachloroethylene 

Trichloroethylene 

Carbon tetrachloride 

Trichloroethane 

Trans-1,2-Dichloro
ethylene 

APPROXIMATE 
ODOR 

THRESHOLD TLV 
(ppm) (ppm) 

100 

100 

* 5 

10 

200 

Notes: CNS - Central Nervous System 

TABLE 2-L (CONTINUED) 
CONTAMINANTS OF CONCERN 

PHYSICAL 
CHARACTERISTICS 

Colorless liquid; 
either-like odor 

Colorless liquid; 
sweet odor like 
chloroform 

Colorless liquid 
with an either-like 
odor (sweetish) 

Colorless liquid; 
sweet odor like 
chloroform 

Colorless liquid; 
pleasant odor 

2-6 

DERMAL 
TOXICITY 

Moderate 
skin and eye 
irritant 

, Toxic by 
inhalation; 
moderate 
skin and 
eye irritant 

Moderate 
skin and 
eye irritant; 
moderately 
toxic 

Toxic; eye 
and skin 
irritant; 
absorbed 
by skin 

Moderately 
toxic by 
ingestion, 
inhalation 
and skin 
contact 

REMARKS 

Inhalation, ingestion or contact 
may irritate eyes, nose or throat; 
flush face or neck; vertigo, 
dizziness, incoordin~tion and 
headache.· 

Inhalation, ingestion or contact 
may cause headache, vertigo, 
visual disturbance, tremors, 
sommolence, nausea and vomiting; 
cardiac arrhythmias; paresthesias. 

Inhalation, absorption, ingestion 
or contact may cause CNS 
depression, liver and/or kidney 
damage, and skin irritation; 
suspected carcinogen. 

Inhalation, skin absorption, 
ingestion or contact may cause 
CNS depression, liver and kidney 
damage; eye and nose irritation. 

Inhalation, ingestion or contact 
may cause irritation of eyes and 
respiratory system; CNS 
depressison; flammable. 



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 i~to 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 intoxication 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 INITIAL SITE ENTRY 

2.5.1 Initial 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 operations. 
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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" (IDlli) 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: volatile 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 Conclusion/Risk Assessment 

The degree and associat.ed 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 ~his 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 
presenc.e 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 CONTROL 

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 £rom 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 Zone will be considered contaminated and will be subject 
to either decontamination, 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 ~o 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 
except as 
purposes. 
may enter 

and materials from this zone into the CRZ is generally unrestricted 
required through access points controlled for administrative 

However, only uncontaminated/decontaminated personnel or materials 
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 maintained 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 alternate source of medical assistance is: 

Thomas Hospital 
U.S. Highway 98 an 
Fairhope, Alabama 
(205) 928-2375 

Morphy Avenue 
36532 
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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 fo-r 
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 alone. 
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. 

o 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. Wo~k 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 ca~ 
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 protectio~. 

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 personnel 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 necessary. 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. 
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Level "A" 

Level "B" 

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 Inner chemical-resistant gloves. 

o Chemical-resistant safety boot/shoes. 

o Two-way radio communications. 

o Cooling unit*. 

o Coveralls*. 

o Hard Hat*. 

o Disposable gloves and boot covers*. 

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 shie.ld*. 

o Long cotton underwear*. 
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Level "C" 

o full-facepiece, 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 boo~ covers*. 

o Face shield*. 

o Escape mask*. 

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, ~he 
HSO will immediately withdraw all personnel from the site until health and 
safety conditions at the site are reevaluated. 
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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 ISlOl 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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o Photovac Organic Vapor Analyzer (OVA) lOSSO. The OVA is a total 
organic. vapor analyzer that is capable of detecting volatile 
organics that can be ionized by ultraviolet light. The model lOSSO 
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 oe 
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. 

o 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 CALIBRATION 

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 investigation. 
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 minu~e. 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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o Passive Dosimeters or Gas Badges. These devices are nonmechanical 
collect~on 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 (TLD) 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 TechjOps Landauer, Inc., for analysis on a quarterly basis. 

At this time, Jordan's on-site personnel will be 
personal thermoluminenscent dosimetry (TLD) body 
monitoring equipment is not scheduled for use at 
anticipated site conditions. 

5.3 OTHER 

required to wear their 
badges. Other personal 
this time based on current 

As stated above, no other personal monitoring equipment is foreseen for use at 
OLF Barin. In 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 not 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 stations. 
(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 
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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 preceded (e.g., #l on all parts 
of Mask #l). After an appropriate time within the solution, the parts will be 
removed and rinsed off with tap water. Old 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 DECONTAMINATION 

It is anticipated that the drilling rigsfbackhoes 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 MATERIALS 

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 thro~gh 
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. 
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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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8.0 OTHER 

8.1 ILLUMINATION 

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. 

8-1 



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 

*+M. Diblin 

*+E. Blomberg 

*+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 

*+J. Davis 

*+K. Busen 

*+T. Vaught 
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9.2 HASP APPROVALS 

By their signature, 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.G. 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 personnel when medical assistance or trans
port to hospital facilities is required. If more information is required, use 
the back of this sheet. 

Project: 

Name: 

Home Address: 

Home Phone: Area Code ( ) 

DOB: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone (home): 

Do you wear contacts? ( ) Yes ( 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 Old St. Augustine Road Apt. H-110 

Tallahassee Florida 32301 

Home Phone: Area Code (904) 656-3162 

DOB: 06-27-61 Height: ~5~'8~"--------- Weight: -±lS~O~l~b~----------~ 

In case of emergency, contact: ~M~e~l~i~s~s~a~D~i~b~l~1~·n~~(w~i~f~e~) ______________________ ___ 

Address: ~s~a~m~e~-----------------------------------------------------------------

Telephone (home): Area Code (904) 656-3162 (work): (904) 877-1978 

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~--------------------------------------------------------------

List medication taken regularly: _£N~o~n~e~----------------------------------------

Particular sensitivities: _£N~o~n~e~----------------------------------------------

Previousjrecent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: _£N~o~n~e~---------------------------------------------

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.....:'0"-'-' ___ _ Weight: ~2~0~0_1=-.!b~------

In case of emergency, contact: ~M~a~r~y~W~a~r~n~e~rL-~(w~i~f~e~) __________________________ _ 

Address: ~S~a~m~e~--------------------------------------------------------------

Telephone: --~S~a~m~e~-------------------------------------------------------------

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~------------------------------------------------------------

List medication taken regularly: -EN~o~n~e~---------------------------------------

Particular sensitivities: ~N~o~n~e~--------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: -£N~o~n~e~-------------------------------------------

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-='1"-0:0,_" ___ _ Weight: ~1~65~l~b~------------

In case of emergency, contact: ~C~h~e~r~y~l~S~.~D~a~v~i~s~(~w~i~f~e~)~----------------------

Address: ~S~a~m~e~----------------------------------------------------------------

Telephone: ~s~a~m~e~---------------------------------------------------------------

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~--------------------------------------------------------------

List medication taken regularly: ~N~o~n~e~----------------------------------------

Particular sensitivities: ~N~o~n~e~----------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~C~a~p~i~t~a~l~H~e~a~l~th~~P~l~a~n~-----------------------------

Telephone: ____ ~A~r~e~a_C~o~d~e~-L(9~0~4~)~3~8~6~-~3~1~2~1~-----------------------------------
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Project: OLF Barin (NAS Whiting), Foley. Alabama 

Name: Eric A. Blomberg 

Home Address: 1414-C Shallow Brook Tallahassee, Florida 32301 

Home Phone: Area Code (904) 656-7915 

DOB: 05-22-63 Height: ~6-'~0~2-" ______ __ Weight: _£1~8~0-l~b~------------

In case of emergency, contact: ~J~o~hgn~B~l~o~m~b~e~r~g~--~(~f~a~t±h~e~r~)~--------------------

Address: 2900 Brookside Cr .. Parkersburg. West Virginia 26104 

Telephone: Area Code (304) 428-2074 

Do you wear contacts? ( X ) Yes ( ) No 

Allergies: Bee stin s 

' 
List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: -£N~o~n~e~----------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: -£N~o~n~e~--------------------------------------------

Telephone: ____ ~A~r£e~a~C~o~d~e~-L(9~0~4~)~3~8~6~-~3~1~2~1 __________________________________ __ 
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Project: OLF Barin (NAS Whiting).Foley, Alabama 

Name: Richard Xa~ier Gonzalez 

Home Address: 1702 Ferndale Place Tallahassee, Florida 32301 

Home Phone: Area Code (904) 942-0744 

DOB: 09-02-55 Height: ~5-'~1~0_" ______ __ Weight: ~ls~O~l~b~-----------

In case of emergency, contact: ~C~l~a~r~a~G~o~n~z~a~l~e~z ______________________________ ___ 

Address: 1905 North Spring, Pensacola. Florida 32501 

Telephone: Area Code (904) 438-4530 

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~---------------------------------------------------------------
. 

List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: _£N~o~n~e~-----------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~N~o~n~e~---------------------------------------------

Telephone: ____ ~A~r~e~a~C~o~d~e--~(--~)~------------------------------~----------------
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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: -=.l.t....90~l~bL-_____ _ 

In case of emergency, contact: Lorraine G. Clark (wife) 

Address: ~s~a~m~e~---------------------------------------------------------------

Telephone: (home) Area· Code (904) 878-3278 (work) (904) 488-0300 

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~--------------------------------------------------------------
' 

List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: ~N~o~n~e~---------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: _£N~o~n~e~--------------------------------------------

Telephone: ____ ~A~r~e~a~C~o~d~e~~(---2) ________________________________________________ _ 
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Project: OLF Barin (NAS Whiting). Foley, Alabama 

Name: R. Michael Nugent 

Home Address: 5375 Water Valley Drive, Tallahassee. Florida 32303 

Home Phone: Area Code (904) 562-6454 

DOB: 09-12-48 Height: 6'2" Weight: -±l.L75~l!o.!:bL-. _____ _ 

In case of emergency, contact: ~J~u~l~i~a~N~u~g~e~n~t~(~w~i~f~e~)~-------------------------
" 

Address: ~s~a~m~e~----------------------------------~--~----------------------

Telephone: (horne) Area· Code (904) 562-6454 (work) (904) 893-3181 

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~-----------------------------------------------------------

List medication taken regularly: ~N~o~n~e----------------------------------------

Particular sensitivities: ~N~o~n~e----------------------------------------------

Previousjrecent illnesses or exposures to hazardous chemicals: ~N~o~n~e~-----

Name of Personal Physician: ~N~o~n~e~-------------------------------------------

Telephone: ____ ~A~r~e~a~C~o~d~e~~<~~)~----------------------------------------------

·• 
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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: ~1~8!:!..0-'l,!;..!b~------

In case of emergency, contact: ~J~u~l~i~e~A~l~l~e~n~~(w~~~·f~~e) __________________________ __ 

" 
Address: ~s~a~m~e~--------------------------------~----------------------------"-·_ 

Telephone: --~S~a~m~e~-----------------------------------------------------

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: Erythromycin 

' 
List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: _£N~o~n~e~---------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~D~r~._£A~r~m~o~u~r~--------------------------------------

Telephone: ____ A~rsea~C~o~d~e~~(~9~0~4u)~6~8~1~-~5~4d3d5 _________________________________ _ 
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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: ~1L72~l~b~------------

In case of emergency, contact: _£K~a~r~e~n~B~u~s~e~nu_~(w~i~f~e~) _____________ ___ 

:! 

Address: ~s~a~m~e~-----------------------~-------------------------

Telephone: --~S~a~m~e~-----------------------------------------------------

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: -£N~o~n~e~----------------------------------------------------------

List medication taken regularly: -£N~o~n~e~-----------------------------------

Particular sensitivities: -£N~o~n~e~--------------------------

Previousjrecent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~D~r~.~L~e~n~G~o~f~f~---------------------

Telephone: ___ £A~r~e~a~C~o~d£e __ ~(~90~4~)~8~9~3~-~6~7~0~6~-----------------------------------
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Project: OLF Barin (NAS Whiting). Foley, Alabama 

Name: Harry B. Hooper II 

Home Address: 4425 ~idgeon ~ay, Tallahassee, Florida 32303 

Home Phone: Area Code (904) 562-5261 

DOB: 04-25-48 Height: ~5-'~11~'-'------- ~eight: -£2~2~5-l~b~-------------

In case of emergency, contact: _£E~l~e~nga~M~.~H~o~o~p~e~rh-~(w~i~fEe~)----------------------~ 

~ 

Address: ~s~a~m~e~------------------------------------------------------~------~ 

Telephone: --~S~a~m~e~-------------------------------------------------------

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~-------------------------------------------------------------

List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: -2l~i~m~e~e~g~.~w~e~t~c~o~n~c~r~e~t~e-----------------------------

Previousjrecent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~~~i~l~1~i~awm~T~.~K~e~p~p~e~r~.~M~.~D~·--------------------------

Telephone: ____ ~A~r~e~a~C~o~d~e~_(L9~0~4~)~8u7~7~-~5~1~4~3~-----------------------------------
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Project: OLF Barin (NAS Whiting). Foley. Alabama 

Name: Celora Y. bouse 

Home Address: 2959 Appalachee parkway. Apt. E-3 

Home Phone: Area Code (904) 942-4349 

DOB: 07-30-63 Height: ---:!.5:....'~0~3:...." ___ _ Weight: ~1::!..30~l!,..!bL._ _____ _ 

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: ~N~o~n~e~---------------------------------------------------------------

List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: ~N~o~n~e~----------------------------------------------

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~D~r~.~R~o~b~e~r~t~S~t~e~e~l~e~-------------------------------

Telephone: __ ~A~r~e~a-~Co~~de~~C9L0~4~)~8~7~8~-~5~1~5~1~--------------------------
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Project: OLF Barin (NAS Whiting), Foley, Alabama 

Name: Tracie Lyn~ Vaught 

Home Address: 2001 Old St. Augustine Road Apt M-108 

Home Phone: Area Code (904) 942-1949 

DOB: 10-07-59 Height: ~5-'~10~'-'------- Weight: ~1~38~l~b~------------

In case of emergency, contact: ~K~i~l~e~F~our~t~u~n~e~~(s~~~·~st~e~r~>------------------------

Address: 5236 Row Trail Pace Florida 33571 

Telephone: (904) 994-6212 

Do you wear contacts? ( ) Yes ( X ) No 

Allergies: ~N~o~n~e~-------------------------------------------------------------

List medication taken regularly: ~N~o~n~e~---------------------------------------

Particular sensitivities: ~b~e~e~s~t~i~n~g~s~alln~d~a~n~t~b~i~t~e2s __________________________ _ 

Previous/recent illnesses or exposures to hazardous chemicals: None 

Name of Personal Physician: ~D~r~.~B~r~dL-----------------------------------------

Telephone: ____ ~A£r~e~a_C~o~d~e~_L(9~0~4~)~6~8~1~-~5~423~0~-----------------------------------
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APPENDIX B 

CHRIS DATA SHEETS/MATERIAL SAFETY DATA SHEETS 
FOR CONTAMINANTS OF CONCERN 
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1\~~.,Uf't,~~.~~ .E'J'II!:ill"w':!~·JC,~ o• ....... 

II bt.t•llwng Nos SIOW*J, 9'Vtt .u1H~CJ¥1 ld:..pol&bOn. 
II bhoaiiW'Ig 15 dllhCUII, QN"t.l O.f:YIJUI1. 

SOLID 
Irma~ 1o skin and r,ea. 

l'lfc~~~~l~~~~.">K1 e!olntng and shOes.. ·. ' 
Ftush o~II<Kt~ anh•s ..... tn plitnly ul 'PfiliUf. •• 

If IN EYES, hOld "'J'&ila~ opvn and lluSh Wllh plenty of waii!W. 
aF SWALLOWED lln.l .. oeum •s CONSCIOUS, ha..,. 't1C'lltl'l arlf'lk walw 

0t nwlk. 
IF SWALLOWED and \'tctun is UNCONSCIOUS OR HAVl!\IG CONVULSIONS, 

00 notn~og &J.C"VI keup 'f'ICbm ... aun. 

Ertecl ot low" eoncentratJON on aqu..,tic Me is unknOwn. 
,.. • ., be d•nQ4WOUS rf rt an1.,s watet llllall.as. 

Nollly local haallh and waleitfe orticials. 
Nollty 09':'f&IOfS of nn-I'Dy ..,..let UllllkiiS. 

l RESI'OPISE TO DISCHARGE 2. • LABEL 
(SM R.-..ponM W•lhod• Hand~) 

Shou&d be tl8fft0'\'ed 

Owtmic.ti and pl"rysicaj trealn'Mtnt 

l. CHEMICAL DESIGNATIONS 

3.1 ca Compa.tlbiUty a.u: Not bled 
l..l Fonnu&c c ... H •• 

1l rwOIUH DftJQMtion: Not &sled 
l.( DOT 10 Ho.: Oal& not av~ 

1.5 CAS Aeoglatry No.: 12()..12·7 

2.1 Cal~orr- None 

2.2 Ct.u.: Not p«l..l"'«ll 

4. OBSERVABLE CHARAmRISncS 

4.1 Ptly.Jc..l Stal• { .. .hipped): Solid 
4.l Color. Whi•• '0 y•llow 
U Odor. We&A aromatic 

5. HEAlTH HAZARDS 

5.1 ~I Prol-cttv. Equ~pnent Oust tn.1sk; googl•s 01 lac. shteld; rubbet glo¥es 

1.2 5yrft9toma follo•lng EllpoMN'r. ""'-lalion or dust initales nose lll'ld ttvoaL ~tacl wi1.h ..,. .. 
C&UM$1mlab0n.. 

5.J T,.._lnwnl of E.xpo......,..; lNHAL.ATION: tT'IOVe to rr...n air. EYES: nut.h wrth ._ater f01 15 rnon. 
S..C "Thnahok:i Umlt Value: Data not av..aable 

U Short Tenn 1""'-l.ation L.Jmlta: Data ncx av&llabJe 
l.l Toa:kfty by ln<~••tJon: Oata noc .... uat;H 
5.7 Lata T o:a:ldty: Data nol av..rab6e 

U Vapor (Q.aa) lntt.anl ChauctartaHc« Data ~ 8yail.abfe 

U Uquki or Solkt ln1tanl CharaawiaUc.&:: O.t. not ....... able 
5.1Q Odot T'hr..taoki: Data not av~e 

5.11 IDUi VakM: Data not I'W&UbM 

I. fiRE HAZARDS 

I. I f\llah Point :l5Q•f 

1.2 flamm.able Umlta In Air.: 0.5% LEl 

l.l fire Eallngulahm.g Av--nta: Watet. 1o4m., 

0ry Chen'\ieal. c:.atbon dio&ide 
1.4 flt• £xt1nvulal'lln9 A94'nla Not to be 

UMd: Oata not availabN 

1.5 Special Huard& of ComtMJatlon 

PTock.W;ta: Oata not avai4able ... S.h.a'Wk>r In flrr. O.ta 1'"101 ava~ 

1.7 lgntllon TMr~pera.tun: 1()0("f 

1.1 Vectrtcal Huan:t Not pert.n.enl 

1.1 Bumlng Aalr. Nol pettinont 

1.1D ,.dlabatlc flamoa Tempenlurr. 
Data not availabte 

1.11 SlolcNometrlc ASr to fl.Mt RaUo: 
Oat. not available 

1.12 Flame Temp«a~turr. Data not avda.tH 

7. CHEIIICAL RU.CTIVffi 

7.1 Ftucttvlty With Wei~ No reaction 

7..2 ReactMty .. uh Common W
1

alarlafc OaLI. 

notavellaDM 

7.l $tabUity During Tnnaport: Slabl• 

7~"' Neutn.R:r.lngi Age-nt• tor Ac:lda and 

Caualk:ll: Not pertsnen1 

7.5 Pol'yrn.rtz.anon:: Not ~ 

7.1 lnl'llbhot of Poly~N.atlon: 

Hoi.,.,.,_. 

7.7 Mot.t RaUo (R .. ctanl 1o 

Product): Data 1101 aYa.il&tN 

7.1 A .. ctJylty OI'CM~p: Data not a~otUab'e 

I. WATER POLLUTION 

1.1 AquaUc: To:a:ldty: 5 ppmi2.C tv'ltrout & 

bkJe9illlno •Heel. 

1.2 Waterlowl Toxklty: Oata not ..,.~ 

1.3 Blolo9i<o! OX'fgon o.mand (1100~ 
Data no4 availabl• 

1.4 Food 0\aln Concentntlon Pote-rrtlat 

None 

'· SHIPriHG INfORMAnOH 

1.1 ar.c~e. of Pvrtty: vanoue nuotncanc:e 

gradn; SoniJIIadon gracM; T~ 
~.1>0-..... 

1..2 S1or•Q• T•m~•turr. ~~ 
l.l tn.rt Atmos.pl'l«r. No requirement 

1.4 VenEift9: Op.n 

10. HAZARD .USESSII!.KT CODE 
15-llaurd ............... t-) 

)I 

ll HAZARD CLASSiflCAnONS 

11.1 Coclo of F-.1 A~-..: 

Not bled 

11..2 HAS Kaurd RadnQ tor 8uDc WIIW 

Tnn-.p«taDon: NoC hied 

ll.l NFPA Hu.an:l etautnc.aaon:: 
Cal._., ClaN/flea-

HoalthHazatdl81ue) .••••••••••• 0 

f'lammal>•rt (Rod) •••••••••••••• I 

ANCIM!y CV•-l ··-········· 

" 

12. PHYSICAL AHD CHEIIICAL PROI'ERTlES 

12.1 Phyafc.a.l Sta1a at 15"C and 1 1tm:: 

Sohd 

12..2 M~ W•19ht: 178..2:3 

12..l ~ling Point at 1 1tn'C 

a.A5.TF- ,_.1.2"C • S1-4 . .C"K 

12.4 F,..~ Pok\t 

-421.rF - 21!..5"C • <489.rK 

12.5 Crttlcal T ompon""' Hot """'"*" 
12.1 Crttlcal ,...__.,. Hoi ~ 

12.7 s,..ct11c llnwtry: 

1.2"' •t2'0"C{ao'idl 
12.1 Liquid SUrf ... Ton.olon: Hoi~ 
12.1 Uqukl w.,., lnt....tad.aol T..n.aJon: 

Nol~ 

12.10 Yopor (Qu) ss-mc llnvtry: 

-~ 12.11 Rollo of Spodnc: KMto <II Y"901 (Gao~ 

Nol"""'"'""' 
12.12 t.atent tM11 ot Vaport:z:aaon:: 

-~ 12.13 Heat of~ ·17,100 Btulb 

• ·8.!510 eall9 - -.3M X 10' J/kq 

12.14 llool of Docom,oool!lon: Hoi ~ 

12.15 Ke•t or 5ohlt:ton: Hoc par1JnW1C 

12.11 Heat of Polyrnerl::Utlon: NoC ~ 

12..25 H••l of fuaJon: 38.70 e&i/9 
12..20 L1mn:Sn-a Value: CaLl noc avlllabl<e 
12.27 R.W Vapor Pr--.rr. Oat. noc 1vdable 

HOTES 
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BENZENE BNZ 

\ Common Synonym• 

':=:. 
Cobless 

Floats on watw. ~•. irriwting -v•pot is ptoduead. Fr .. ting 
po.n~ .. o42"F. 

A..o-.1 conwc:1 ""'llltoqu.J M\OJ vapcw. KHp ~ aw .. y. 
y.,.,M qu.Jgltn atll.l !io*II·ConliUn«J Dl••ll'lonc) .11W.U,.Iu:i. 
~ on -., .. ,.on tou~~c•:s ..,., u• hi• t.lep.M1mwnl 
SlOP '-'""Cha.o~ t1 po»"*'. • 
Sr..., "'"""on.J <and u::.tt w:..hH "PfliY 10 ~nod. down- wapor. 
bol..olte a~~ •emow• !JI~I'\itl'gvd nw.htf~. 
Hollfy local horullh and poHuLIOn con11o1 ~s.. 

Fire 

Exposure 

Water 
Pollution 

FLAMMASLf. 
Fla~ alOne) vapor "u may occur. 
Vapor mey ... ~ II ~ean an enclosed area. 

WeM 90'J\Ilt!l» oJOO ~~-a.n~ buto~ll'w~ t~~pp~ulus. 
Eat•~:oh ._tlh Oly ...:~. to.tm.. Of CtUbon lklai!J<.. 
Wo~tbtl rrwy bd n.lhlCllw• LW\ t .... 
C'-"'Ji ... po~ COI\1~,_1 Will\ Willet. 

CALL FOH MI.:OtCAL AID. 

VAPOR 
ln•lllbf\Q to e,es. nose and trvo..L 
U inn.aled, 1llrOII cause ~. CIINcull bfaattq. 01 los.l ol con.s.Qou"Snest.. 
Mo...,.tull•~u 
It br•••Nng N• siOppold. 9'¥• arttfoal resporahon .. 
II bi•.Urw.J t.S IJIIICU!t, gwe oaryun. 

UOUIO 
~~~~ :: .~::::.::!. .., ... 

AUII""""' cou•an ... ~l~ eto~ .and shoois. 
Flu:loh alhtctw ., • .,s ..,tn P'-fliJ o1 ..... , ... 
If IN E'YfS, hOkJ "Y•hlls op.n M-.1 Uu:..h ,..,,h pt..ncy of.,.,.,, 
IF SWALLOWED anJ ... oe::bm • CONSClOUS, l't.ilv• \'IC1Im dtlll'lk wat., 

"'"""'-

HARMFUL TO AOUATtC LIFE IN VERY lOW CQNC::ENTAATlONS. 
M.ay be dangeroua II II enters .... uw into.es.. 

Nohty IOc.al health iind woldlde oHc..als. 
Nowy Ot)WUIOIS of tlol:laiDy ... t118f ntall.es. 

~~· ------~----------~--------------------~ 

.I 

L RtSPOHSt TO DISCHARGE 

rs.- Anpon.e M•lhoch Handbook) 

~ •am*ng-high ftammability 

Rnn:1 eo::ess 

l. CHEMICAL DESICIIATIOHS 

3.1 CG C0fn9.1-UbUtry Cia-..: AromatiC' 

l.2 Formula: C.H. 
l..3 IWO/UH O.al9natlon: 3.2/1114 
1.4 DOT 10 No.: 1114 

U CAS Aagt.try No.: 71.,..3-2 

2. J,ABEL 

2.1 C.1teogory. Fl.anvnebla lquid 

2.2 Cia .. : 3 

4, OBSERVABLE CIIARACTERISTICS 

4.1 Phyalcal Stat• ( .. ~~ liquid 

4..2 ~ Cok:wtess 

..C.l Odor. ,o\tomeDc: l'ltlw piNs.ant atomabc 

odor; c:NiactenstJC: odof 

5. HEALTH HAZARDS 

5..1 ,en-on.-1 Protective Equlpm.nt: Hydroc:atbon YAQOI" c:.anisl.,, ~ ait 01 a hose mask; 

"'rdrOC~ rubbet or plasDC ~s: c:hernicaJ goggles 01 lace splaSh snield:: 

U Symptoms followk'tv EJ:poaurr. Oiz:znesa, hO'-rion. pallot, followed by ~. weakneu., 

$.3 Tt .. tnMnt of E:~po.urr. SKI~ ~ -th water lotlowed by soap and WIIW. remove 

C")nU.Inlf\lled elothinQ and wuh sJUn.. EYES: ltlnh Wllh pMnly ot •ar.t until Wntation sub~ 

INHALA TtON: femoote lrOm e.1posura irnrr..ai.alety. Cal a phy$icien. tf b'Uti'IH'IQ 11o n~'QUW 01 

SlOpped. stan ra~~USata110n, a.dr7wQI., oq.g.en.. 
5..4 Tbtnhokl UmU Yatue: 10 l)pm 

5.5 Sh«t Tenn ln"alatton Umll&: 75 ppm lot 30 min. 

l.t Todc.Jty by LIHa••UOn: Glade 3; LO,. • SO 10 500 mg/kg 
5.7 Lata Toaletty: Leu&.,.... 

!.I Vapor (Gn) l"ttant CNtactarlallc.c II pesenc in hiqh concentration&. YaPQI'I rn~~y c.ause irritatiOn 
of ey.n or re:14)1falory system. The enec:t t1 tempcruy. 

$.1 Ucu,rtd M Solkl in1tant ChwaclerlaUca: Mwwnum 1\azlld. It spilled on doU'W'oQ and ~ to 
retftaln, ll'ly CAUM etna111n0 and I~ of rtt.e Ull'\. 

5.10 Odor Tlw ... hOkl: ... 68 ppm 

i.l1 lOUt YakM: 2,000 PI"" 

l. fiRE HAVJIDS 

L 1 fl.aah Polnl: 12"F C.C. 

1.2 flamtn~~ble Umlla In Air: 1.l%-7.J~ 

1..3 fire £stJnogul•h~ Aganta: Cry cMmiea1. 
to.m. Of Cllf'bOn dioxide 

1.4 fire bltngul.,.dng Aoenla Not lo be 

Uaed: Walet' IMY be Nlfectr.t. 
1.5 Spec;W Ha.urda of Combual~ 

Prod~.Kta.: Not pertinenl 
Ll hhiYiot In fln: Vapor is ,.._.,. th&n air 

and may lravel considwabfe dlstanc:a 10 a 

source ot igftllion and lla:sl"' bart 

1.7 lgNUon Temp«alurr. 109rF 

1.1 Electrlc:.al Huard: Oass I. Gl~ 0 
Ll Burnln9 Aatr. 5.0 mm/min. 

1.10 Adl.ebactc: flame Tempen~tur9: 

Oilla nol IVailabMI 

1.11 Stolc:I'\JonMtrlc IJt to Fuel AatSo: 

Oal.l not *"ailable• 
1.12 FlanN Temp.ratut.; Oala "not available 

7. CHEIIICAL REACTIYilY 

7.1 R .. cttvtty Willi W•ter: No n~acoon 
7.2 Aeac;Uvlly with Common Mat.rl.l&: No 

reaction 

7.3 S1atNuty Dunng Tranapolt Slab'• 

7.-4 Ne\ltraiLl.lnt Ag.nta IM Add• and 

C.auaUca: Nol peninenc 

7.5 Poty,.,.rtuUon:. Not perunent 
7 .I Inhibitor of Polym«tuUon: 

7.1 R .. cttwlty Group: :12 

L WATER POUUTIOH 

L 1 Aqualk: Tosldty: 
5 ppm/6 rw/mirwlOWIIalhal/dislifled 

\11118lllt 

20 ppm/2-4 hr/sunfisi\/Tl.Jtap walk 

1.2 Watar1owt Tosk=lty: Oat. not ava&able 

l.l lllologlcal Oxy- Demond (BQ(l~ 
1.2bllb. 10dayl 

1.-4 food ChMt Concanlnldon Potandat 

N""" 

!. SHIPPING IHFORIIATION 

1.1 ORidea of Purtry: 

lndu$tnal put• --99+"' 
,..,.,.,_k .. --99+"' 
Nirralion -.99+'l. 
lndus&riaj 90% __ as+._. 
A••ven• -- 99+"' 

1.2 Slor•Q• Tefll98nlturr. Open 
t..l Inert AllnOaph«w! No reQUiratr4nl 

t.-4 Vendnv. PraSSUt•vaa.un 

10. HAZARD ASSESSIIEHT CODE 
(s- Na.utd A ... .....- Handbook) 

A-T-1J·Y·W 

lL HAZARD CU.SSIFICAnOHS 

11.1 Cod• of Fedenl Re41Uf.at:Sonc 

Aanwnoblo lqUd 

11.2 HAS Huatd A• tint tw auDc WitH 
T,.napo11.1Doa: 

Cale-Qory Ratin-g 

,.. ................................ 3 

Hellllh 
Vapot irrit.anl.......... ••• • • • • • 1 

Liquid Of Sokl ltrit.a.t\d ....•..• 
~sons ••••••••••••••••••••••• 

Water Polulion 
Hutnan Toxiofy • • • • • • • • • • • • • • • 3 

Aqua II< TO>io!y .............. . 
Ae:tlhebe ErtK1 ••••••••••••••• 

ReactMry 

Ottww 0\efnic.als . . • • • • • • • • • . • • 2 
w ............................ . 
$ell AaKIIOft ••••••••••••••••• 

11.3 NFPA Huatd ClauJI'k:.a~ 
C.ate-QOtY C\.twJI'k:.atSon 

Health Hazatd tBW) ••• . ••••• ••• 2 

Flo ......... ry (Rod).............. l 
Rooc..,;ry (Y-1 .............. 0 

12. PHYSICAL AHO CHBUCAl PROrERTlES 

12.1 Phya.loc:-' State at 15"C and 1 atrn: 

Uqud 

12.2 .,oM-c:ul&r We"-1'\t: 78.11 

12.-l Boiling Point •t 1 atrn: 

176'f - I!O.I'C - ls:l.l'X 

12.4 Ft":dng Point 
•2.0'F - 5.5'C - 271.7'X 

12.5 Critical Tefn9'8Uiwr. 
552.0'F - 2SU'C- 562.1'X 

12.1 Clftteal Pn..urr. 
710 pw. - oLI.J arm - "4.89 UNJm• 

12.1 Sp.clllc a .. ...., 
0.879 al 20'C (iqud] 

12.1 Uquid Swfac:e Ten-.kw'c 

28.1 dytwtslr:rn • 0.0"2'89 Nlm al 20"C 

12.1 Uquld Walet' lnlerla.c::lM Tenalon: 

3S.O ctyna1Jcrn - 0-035 N/m al 20"C 

12.10 Ya- !Gao) Sj>odflc Gno.rty: 2.7 
12.11 RaUo af $p+c:lftc H..atl ol Yapot {Q.a•)'; 

1.061 
12.12 Latent H .. l of Yaporb.IIDon: 

169 e1u1e - 9-4.1 eau~ -

12.13 H•at or Combu.Uon: -17,460 Bll.&l!b 

• -9698 cat/; • -'OS.O X 10' Jlk9 
12.14 H••tof~Nolp8l'tlnenf 

12.15 H••• of Solvdon: Nol pettroent 

12.11 H••t of Potyrnettudon: Noll)attln«<t 

12..25 Heat ol Fvalon: l0.45 cat/1~ 

12.21 l.Jmhlng VaNe: Data noc a-wailai:H 

12.27 Aeld Vapor PnNUrT. J.22 J)1ol.l 

NOTES 
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1 I 

CARBON TETRACHLORIDE 

Common Srnonyma 

Catbon T•l 
Tav~thatWI 
~m 

ColoM•• 

No<a"""" 
Pwd\IOI'OtNII\IM 

Sinks in ••let. P~ vapor i'l poduc:ed. 

A....-.J COIJ14.,;1 w•IO ~ 41\iJ ••VU' loo.wc-p ~ •woay 
W•M 90(}\JI•S .. nd StiUI-(on1411lo!fd bt.t~U\11'9 a~r&l\.1!11., 
5100 ~scn..;,.rgtr t1 posSibloll. 
SLIJ' \.IPWtniJ ai"KJ u.».t ..,..,,.,spray 10 -k.nc:IO down- wapcw. 
No""' lOcal ht~allh and polluuon contrOl agwnc•n•. • 

Fire 

Not narnma~a. 
POISONOUS ANO IRRITATING GASFS AAE PAOOUCED WHEN HEATED. w.,.., !.10'-JIJIUS. .wlo.l s.II•C()fua .. "-il Llfo:atnmg app;uolllua. 

VAPOR 
POISONOUS IF INHALED. 

t:~=~ \~e:J,•!,. 
II br•aUitfl9 n.u slopped, gr.-a &nahoal resptriiiOn. 
It Dtwoltllong •S UIIIICI.IIl, 9fY• O•yoJoitft 

UOUIO 
POtSOHOUS If SWAUOWED. 

Exposure W!',~~ rg~,.!~~~~ll"lln9 and shoes. 
FJusn an~td!J au, .. s ..... tn P'wnfY or waht~. 
IF IN EYES. I"'Iid llly•llds open and fh.o:aoh wtlh plenty of wwat•. 
IF SWAUOWE.O 1na voC1~~n Ito CONSCIOUS, hava YICUfn \Jflnk waler 

IF s:_..~t,~;~;: :~~~ ~c~~~US OA HAVING 
CON'JUL~IONS. do nolf'"long .,.,<:trpl ~~~ "fiC1111\ ... aun. 

Water 
Pollution 

EHect of low c:onc:antnbQns on aquatiC lrla is unknown. 
May be d&f')Q810US 11 11 antats wahw ll'llllles. 

No\lty local 1'\aallh and pollutiOn conuot oNIC•als. 
Nouty opw.t.IOis ol n...,by •••ow il"'t~ll.as. 

I. RESPONSE TO DISCHARGE 2. I.,' BEL 

t5-M Ru.ponN Wathoda Hendbook) 2.1 Cat.gory: None 

ts..su. waming-potson u Claaa: Not perbnenl 

Antnd access 

~ber•mowed 

l CHEMICAL DESICMATIOHS ~. OBSERVABLE CHARACTERISTICS 

2.1 CG CompaUbklty a. .. :: tt•loqenated 4,1 Phy&kal State ( .. ahiP9H1)': Uquid 

"'""'".'""" 4.2 Color. CoiOrteS3 

3.2 fonnuCa: co .. .., Odor. Sweetish. womabc:; rnod..-ately 
:u JWOIUH O.Ngn.sllon: 5..1/1841 slfong ethefeat. somewhat re~ing 

2.4 DOT 10 Ho.: 18-48 tn•l ol ChloroiOfm. 
:u CAS Ra-glelry No.: S6-2:J·5 

S. HEALTH HAZARDS 

5.l 5ymploma foiiOwtnv hpoaure: Oi.z:zness. ncoordiN.bOn. anestnuia; may be •ceompanied by 

NvMa ~nd 1rte1 dafN9e. Kidney damaqe also oc;a.ws. often produCing dKI'eaM Of slot)pinQ or 
1oi'VWy OUlpul 

5..l Tnarm.nt of hpoaurr. E"YES AND SKIN: ltush with P'enry or w•ter. fOf eyes. ~~ medic&l 

anan\lon. A~ <:onta~led ckunin'il and wesn beiOf• reuM. INHALATION: immedt.alety 

·~ 10 lresn ••. h•P peltent w.,m ~ quiet •nd 9•1 medical anenhon ptompUy. 511111 
W11hoal resp.-•lion tl bf•alt'w"'lg aiQpa. INGESTK:>N:. induce vomumg ancl gel medac:lll aneotJOn 

p-ompuy. No speohc antldol• knOwn. 

S.4 'T""hn.nold Umlt YeiUoll: S ppm 

U Shor1 Term lnha&aUon Umna: 25 ppm lor lO min. 

l.l ToJiclt"y ~ l~a•Uon: Grad• 2:. LD .. - O.S 10 5 g/lu~ (ral) 
5.1 Lala To:w:tetty: C.Uws ...,.,. liver d&rnaq.e and c:Maln il ingested. 

'1.1 V..,.or (Gaa, lrrllant Charac:1arialka: Yapon caLtM moc:Mfale llrtQbOn such thai pen,onnef wt11 

frnc:ll'lqh conctH'"III•tiOI"IS ut'191eas.ant. The alfect rs lempor•ry. 

1.1 LJquld « Solkl lntbnt Charac1at1aUca: MII"WnUm 1\al:.,d. If sptlt.d on c;iolf'Mr"j1 U'CI •llowed to 

renwn. rnay c.use smart.nq and ~~ ol tn. siUn.. 

1.10 COot Threshold: Gl8oiller ll\an 10 ppm 

1.11 10U1 Va~uoe: :JOO ppm 

I. I 
1.2 

l.l ... 

L fiRE IIAZAROS 

fl.aah Poln~ Not ftarTV'n&b&e 

f1,.tr"WYYbt. L..JmHa Jn Alt:: Not ft,anvnable 

flr• E~:Unvuf.Nng AQ41"t&: Nol pertinent 

f'1re bll~ "-tent• Hot lobe 

UMd:Nol~ 

U Special Haunt• of Combvatton 
P'roducta.: FCITT"IS poisonous ~ 

oa• wMn •J90'Ad 10 open ~~ames. 
1.1 &en.ariof' In f!rr. OecornpoMt to form 

- and pnoooono 
1.7 J.vnltlon T~ature: Nol ~· 
1.1 EJ.ctttc.al Ha.z.a.rd: Not pertinent 

1.1 Butn!n9 Ratr. Not rtanvnaNe 

1.10 Ad\abatlc f\a:m.e Tempeutun: 

Oara not I'VaiLatH 

1.11 Slok:l'llometrle Air lo Fuel Ratio: 

7. CHEWIC.I.L RU.CTMTY 

7.1 Fl .. ctfvtty With Water: No rNCtion 

7.2 R .. ctMty wltn Common Watert.al.: No 

rea<:bon , 

7.2 SLobNIIy Ou<1n9 Trw>apo<t Slab,. 

7.4 Ne-t.~trallzjnv Ag.nta fOf' Add• and 

c~uallca: Nol pentnenl 
7.5 ,.., .............. Nol penmen! 
7 .I lnNbHor ol Pol'yn'MrtuUon: 

No<~ 

7.7 Wolat' AaUo (R .. ctant lo 
Product}: Data nol •vaileblol 

7.1 fi .. Cit'"flty Group: :J6 

L WATER POLLUTION 

1.1 Aqu.aUc To:ddty. Oa1a nal bailable 

1.2 Walarlowf To11dty: Oata not ~ailab141 

l.l Blolook:al 0~ O.mand 1800~ 
Nono ... food Chain Conea-ntradon Potentt.at 

Nono 

!. SHII'f1HC INFORMATION 

1.1 Gnd .. at "-1ty: CorTN'T'Iefc:W;; t~ 

USP 

1.2 Slora9e Tetl'\9«''lrurr. ~ 
l.l lr'loa'rt Atmoaphef"r.: No r~emenl 

1... Y.ntlnf; Pres.tut•wacuum 

10. !lAZARD ASSESSWOO CODE 

(SHHUMd~-~ 

A· X 

11. HAZARD CLASSIFICATIONS 

11. t Code of f..cknrl R~uLIItlor\a: 
OAIA-A 

t1.l HAS Huard Rating~ tot' 84.* WaiiN" 

Tr•naportat1c«' 

Cal890'J 
FWe ••••••••••••••••••••••••••••• 0 

He•hh 
Vapor lrrit&rll ................. . 

Uquod 01 Sohd .mt.anl :........ 1 

Pofsoons •••••••••••••• :":. •• • • • • 4 

W•t« Polulio'to /-
Human ToD:ity ............... 2 

Aqu..bc: Tollioty ••••••••••••••• 

Mslhetic: Enact ..•.•••.••••••• 
Ae•ctrw'lfY' 
Otf'l.«~s •••••••.•••••• 

Water ........................ . 

s.tt R e.action .. • • • • • • • .. .. • • • • 0 

11.1 HFPA Haurd C\a..a.aH'te.a~ 

Cal1901"f c-........mc:aa.on 
H""M Ha%>1018 .... ) ............ 3 
flammol>olotyiAed) ............ .. 
R .. c~Mty (Ye(Sow) •••••• •••••••• 0 

12. PHTSIU.L AltO CHEWIC.I.LI'!tOPUTIES 

12.1 P'ttyaJc:.al Slat• •t u·c and 1 atm: 

Uqu;d 

12.2 t.lof.eadat W~ht 1 !I.:J.&l 

12.:1 ~inlit PD6nl at 1 •tm: 

170"F • 71!.!1"C - :l·U.TJ< 

12.4 frMdn9 Point: 
-9.4'f • -Zl.O"C • 250.2'1< 

12.5 Critical Ten<tpenf'Ufr. 

~1'f- 203'C • 555'X 

12.1 Clftk:.al~ 

&60 p~o~o~ - o&S •zm - ... 1 ,..N/m 1 

12.7 SpKitlc Gn-.fty: 

1 . .59 •• 20"'C (iqYid) 

12.1 Uquid Surface T~ 

27.0 ctyrMs/cm - O.D'27 N/m II 20'C 

12.1 Uqukl Wat.,. ltlterta.c:ial TM\a.lon: 

... .5.0 ctynes/cm • O.G45 Him at 20'C 

12.10 Yopor (Gaol -nc Gn""r. S.l 

12.11 J .. Uo ot 59edtk tNata of Vltfli« (G.u):: 

1.111 

12.12 Ut-nt H••l of Vaportz&Oon: 

&4.2 61\UI> - 44.1 al/9 -
1.9.59 X 10' Jl>.9 

12.13 H••• of Combu'sdon: Not: ~ 

12.14 Keat of t>ac:om9o.nton:: Hot ~ 
12.15 H••• or SDNdon: Not ~ 

12.11 Heal of P~Don: Not~ 

12.25 Meal of fua.kwl: 5.09 eaJ/g 

12.21 Umlttft9 Value Oata not rrdabltl 

1U7 Aefd Y•pcw ~ 3.1 p51a 

NOTES 
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1,2-DICHLOROETHYLENE DEL 

c:-.n- ..,.,.,..,._ ,._,..,..._ 
.......-ow<l'>j\onO 
Cool"'"' 
O..l, 2~<1d'"<.,.,..,oo_"'"~'-leno,. 
........ 1.2~~ 

W .. J 9(19'\li"S •nd -II·CLH'lhlll-.1 b11111lhlf1Q &pp41lo11Ua. 

~ ~"~~11~=.~~·:.::~. . 
bolallil U'ld r•mov• O.:~oCNir~Jdd ,,,..,.,, 
t-iot.tl'y lOcal h<HILI'l and poltuiM)fl con"ot aq.encies. 

Fire 

FLAM ... ABLE. 
POISONOUS GASES W.Y ee PRQOt..la;D IN FIRE. 
Coo~ may·~., tn. 
fla&hb&C:k aJono "¥~ O'U trt.~~y occur. 
Vapor nwy a..po6e II igtYw<J n an ~ ar..._ 
l;atMIIJ'IIa.l' W11h Oly Cl'luo~•. J.J.n1 Ul' \:1110011 -.JIO:~Ide. 
Wal., nYy b.f hlhl<:ll'ol~~t oo twa. 
COQI 8llpoMd COfllalf'k:NS ,..,l/1 wllet, 

t:.ALL fOil ME01c.:AL AID. 

VAPOR 
n lnhaiotd w c.auw ci:z::z:in.~.u. ,...,..,., ~ 01 

omcun t:ww~J"Yng. 
J.Aovu ... ICIIIft 10 lf•ah 811'. 
II br ... ll'llnQ Ns IIOf)l)or;ld, QN8 tt1Jhcial resptfaiiOn. 
II bfual~ 1a dlthcvlt, QN'41 o~n. 

UOUID 
Hatmlulif~ . 

Exposure 
II· SWALLO't'JEO a•ld 'V1Ctlm ia CONSCIOUS, P\ava vicWTI dnt\k. walet 

"'""'"-

Water 
·Pollution 

E rt ect ol low c;:onc:.MIJai:)CWW en aqJo8 oc if a Ia ...v.nown. 
May be d.anQef~ tr II en~.en~ walw nl.akM.. 

Notify bcaJ heatth and Wtletrle ol'hc:ials. 
NoLity opet'llOI'S ol ne.a•by w•liN' lnllllun. 

t RtSPONSE TO DISCII}JtGE 2. I.J.BEL "'" ____ , 
2.1 c.·~~Jq.-'<1 

,_,. ~ llammebllity 2..2 o-..3 
A•oid AOCeM 

EvaQJ.I.Ia AIM 

ShoUdbo~ 

o->leal and phyabJ ... -

l. CHEIIJCAL DESIGNATIONS 4. OBSERVABLE CI!AAACTEKISTICS 

:1.1 co~ o- No< lolod 4.1 ,.,._ Sta<o I• "-l: I.Jquld 

l.l '""""'"'OCH- OiCI u Cokr.~ 

:u 1»0/VH o->gnotfon: J2/1150 .... Odor. E1F>otool. ..,.,ill' acrid: pleaaant. 
:u DOT tO Mo.: 1 1!10 cNorolomH*• 
:u c.u 1149'-"Y No.: So<G-5...a 

5. HE.I.I.Tlt I!Al.ARDS 

L1 __,.,- E......,._., Ro.bbw- '"'•'Y OOQgleo; u- mul< or Mlf· 
o:::w'KU'Mtd bt'-.atf'llng aop.raa.... .... ~ ,.,.,_..,~ ""'""'_,.....-~_.....__..,....Ole 
~. c.nD"al ~ OeQr.......a'L. Cont.ac:t ...m klu'd ca ..... nn.aaon of ..,.. .....:J (on 

P"QQonQed c:onta:~) aU'L ~no-oon c...... ~ depf-...on tD 0..0 Nlece.lil. 
U Tr-inMnt of ~INHALATION: r~ from......,_ hf.IOeUJ•: if brMtnlng ._ df'ftcult. tjYe 
~ If 'tl'ic1m .. 1'101 br .. CI'W10. glo.ol ~ I'M4)hDon, prel•-.bl'f ~10-m0utrr. ~ 

~ 'lrhen brM.If*'19 .. r~ cal a ~ EYES; "'-"' wnt'l watw flor a1 le.ut IS min. 

SKIN: w..rt well ...,u, a.oap Uld wetw. IHGESTJQto.l: ~ g.u01e iav~ and c:a~ 
L4 -UmltY-2001>1>"' . 

U Shott Twm I~ Urnlta:: O.t.a not ......ta.b'll 

U Ta.udly try ,.__.. G<odo 2; oral LOu - no rno/kQ (r.Q 
L7 Uto loUdly:-.,_ ,_ .,. k.dnoy "1-rf In _.,_,.r ....,.,.,. 
u v~ (a..) 1n1tw1t ~~~~l:k::a: O..t.a 1"0( nadab'e 

u I.Jquid 01 Sold ln1tani ~--ltec O.La noc. .... ~ 
L10 OOor~O.I.af"'CCCna.ill.ab'e 

1.11 IOUi v-....: 4,000 ppm 

L FIH IIAlAADS 

Ll ....... Polnt:3rF~~ 

1.2 - Unlto "'AJr: 1.7 ... ·1%.5 ... 
1.2 fln ~ .c.v-- Clrt "'*"'<a~. -...cwt>on-
L4 fln ~ 1oqonta llol lo bo 

u..ct: Wal« m.y be n.~. 
_..._of~ 

.... 

L7 .... 
Ll 
L10 

l'r-.cto: "'- ..... -
cNonde h..rnes PNT ronn n ,. ... 
~ ~ flrw: Vapor • ~ G'\&l'i a.i' 

and ,.,...., .,...,.... • c::on.ic*able dbl&I'IOe to 

a SOI..I'ceot ~and n.a..hbec:k. 
...,_. T_......., &OO'F 

£)ectl1c:al Haan:t O.ta noC ~ 

~ Ratr. z.e mm1mn. 
~de flwn-1 Tentpr«''lt\nl: 

Oel.a not neJ!I,a.bl.e .:_ 

7. CHEIIICAL JlfACTIVm 

7.1 R..ec:thtty W1th W•t.r. No ~ 

7 .3. "-11vtty w1t!l c:omn- "-'"""'"' ""' ,__ 
7.3 ........., Ourln9 T~ Slablo 

7.4--1...-Addo.....t. 
C>uo!lecNot-

7.J ~Will""' ooax ..

~ e<>na1lono"' ............... Tho 
~-1"101~ 

7.1 -of~"""' Nono wed 
7.7 Wote.r ~Uo (R~ to 

P'roduc1):: O.t.a nol av.a.bl4 

7 .J A.ec:ttrtty Cln>up: Dala "" ......... 

L WAT!R POUtmON 

Ll Aquotlc Tarldty: Dola not ..,..._ 

1.2 Watenowt Toxldty: O.t.a not rwiJabl.t 

1.2 Jliolo9lcol 0rt90" Oo<nond (!>00~ 
O.Lanot~ 

L4 food Cl\oln ~-
Nono 

'· SHIPPIIIG INFORIUTION 

1.1 ClnldM ., """"" Conv-a.t 
12 """- T.._..,.... Amb1on1 

t.l..,.,..A~No~ 

IAY_p,.............,. 

10. IIALUil AS SUS II 00 CODE 
(S-Haard...__._, 

A·X·Y 

II. ILU.Utl ClASS InCA TIONS 

11.1 ~of,__~ 

flammablolcP' 
11.3. NASHuwd_IO<_W_ 

T,....""9CMtalkwc Hoc a.led 

11.3 IIFPAHozonl~ 

12. 

1%.1 

11..2 
12.3 

1%.4 

I:U 
12.1 

1%.7 

12.1 

12.1 

12.10 

12.11 

1%.12 

12.1' 

1%.14 

12.11 

12..11 

11..2S 
11..20 
12..27 

c..._, ~ 
- -- (SUo)............ 2 
"'"""'- (Rod) .. .. .. .. .. .. .. J 
"-"""'1 (Y..,_, ... :.::........ 2 

PIIYSICAI. AIID CllEIIICAI. m!PUTIES 

P!1-plool - It 15'C .....t I .-
u.:,jd 

-Wolo'lt:no 
lolling Point II 1 8'bft: 

cia: 1-'0'F - e<rC - Xl:l'K 
hnll::: tu·F- 44ac- l21'X 

F.-D>; l'oln<: 

cia: -114'F- -I1'C- IIITK 

nrc -¢8"F - ~'C - m·K 
Crftlca/ T..........,._ Not __., 

Crftlca/ ,.,._ Not --
Spodfto O<n1ty: 

127 •• ~'C (loUd) 

~Surlx.l"""""" 
24 ~em - 0.024 N/m r1 20'C 

~W---T-,_, 
30 ~= - Q.C30 N/m rl 20'C 

v- 10.1 $poctlla 0<n1ty: J-" 

Raila of s.-;111: - of v- 10.~ 
1.146& 

......,._ .. y __ 

130 !!lull> - 72 "'"''9 -
3.0 X Ill' J1kQ 

- ol c-...ton: -'.5-47 2 !!lull> -
-2.8ni eal/9 - -112.87 X 10' Jlk.Q 

-of o ..... -. """__. 
-of"""""'"'Not--
Meet of P0o1'1 =tul:iooc NoC ~ 
tieo.c Of f'u.Jon; 0.\a t'IQC .....a..tM 

Unftlno y- Doto""'-
....., v- ,.,._eo .. ""'..,.,._ 

l FIRE IIAZ.UDS (C<>ntlnuod) 

1.11 S1~.A.Ir'tof'*~O..ranoc~ 
1.12 ,_.,..T~t~.rr.O.t.af'IO'I~ 
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I 

ETHYLBENZENE ETB 

Common Synonyme 

Floats on walet. Flanvnable, mt.ating "Wapot i:a produced. 

,.. .. .......J t..!,il•le~O.:I w.olll Lo4uwJ ••KJ '"•WI 1\uuj.J \.)••••·••·"• ..... .ay 
W•_, gog.,jltlS. suii<Oflliufwd brtf•lhlng 8!'P•I•IuS, .tnd IUbbef OYIItfCIOihW'Ig 

(II'ICiudtng giQYitS), , 

~ ~':c~:~~~~~,.c;:1:.nd call lwe department 

Stay ...pw!Od llnd usa woiltOr Spt'~y 10 -knock down'" vapor. 
J~ttl •nd rwnlOYe dl~na•gtld maloiraal. 
Nollty loc;~t hdallh and pollutiOn conllol agencMit. 

Fire 

Exposure 

Water 
·Pollution 

FLAMMABLE. 
Flaal'lbKk alon'i1 vapot ttU may o::cur. 

Ye9/ s.ltl',•g~~,'\,llf1.1f:jl}'O,!:'l•P.rnt'm/att;~.l\;. and """"" ""etclol"""l 
• l~tudany yiOvd:s). 

EJIII"W)UISh ,..,n dry I:F'Idnucal, loam, or carbon diOluda. 
Wat~~:r m .. y be Y~tt/llifCtl'tt~ on htot. 
Coa. e;~~.posed cona.unoH~ W11h water. 

VAPOR 
lmta.Ur"M;J lO eyes, noM and ttwo.L 

t~'m'~r~;hCfJ'M dlDneu et ~ brNI:hlng. 
II butoJiflU19 has stopped, grw• arllho•l resp11a11on. 
tt Dttttllhll'9 11 dllhl:Wt, ~Y· orrgan 

UOUID 
Wilt burn skin and eyea. 

~~~.W.'J'I'!.~11~~"" Clol"""l '"" .-•. 
Flush alloK:\111\J tt~ludla w•m ph:mty ol wdlt!l. 
tF IN E't'ES, hOkJ tl)'o:olft.l~ ~n •n..J Husn Wtth plenty or watet. 
tf SWALLQW(D o~na wiClH'n 1$ CONS(;IQUS, haw~ ~1CI1m !lllnk walet' 

t,)l'/flolk 
00 NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling lO anoreWM. 
May be ~ous d H enlen water lntakn. 

NOll!)' loco~! l'leaiU'I arnJ Wlldl•l& OMICI&IS. 
Nobly OpttriiQl~ Ol ntllfDy ""ilhti' lflliikWS. 

I. RESI'OMSE TO OISCH.l.RCE 2. u.im 
(s-R-W.Ihodoliandbool<) 

IHo::NnicaJ conWIVI"'enl 

Sl'o..Pdber~ 

O'lemic:aJ and physical treatment 

l CHEMICAL DESIGMATIOMS 

11 ca Co<npollbltlly c~ow: A<omollc 
hyd<OCIIOOn 

1.2 Fonnu&a:: C11H aOitCHa 
:U IMO/UH DooiQnatlon: 3.3/1175 

3..4 DOT I.D No.: 117$ 
1S CAll Roglotry No~ 101)..01~ 

2.1 Cal090')': Flammable llqyd 

2.2 C'"-' 3 

4. OBSERVABLE CKARACT!RISTICS 

4.1 l'tlyoleal Slalo (u ~ ~ 

ol.l CoJor: Cok:rlesa 
-4.3 Odor. Arometic 

5. HEALTH HAZARDS 

5.1 ~ Prot'K'ttve Equl9fl'*lt Setf-contaJned btNEhinQ apparal\nl; aafary 9JQOies. 

5..2 !ymptoma FoMowln9 £xpoeurr. lnhelaDon m.y C&U:M lrriti!Don of noM, ~. deor..s.&ion. 
Modeut• lmtabOn of .,.. wnn c::omeaJ ntury ~- lmtatea aUt and rn.y c.aUM bhten.. 

5.3 Tn.atmenl of Expo44.1f"r. INHALATION: it ill etfecta OCCU", retr10'1'8 victim to fresh u, keep Ntn 

wwm and quo.(, ard gel rnedM:.al help promptly, if tweatl'llng stops, gtYe artrtlciaJ r~alion. 
INGESTION: induce 'WOtlllllnQ orWy upon physician's apptO\IaJ; matenal n .....-.g may c..UM 

d'*'ncaJ pneumonnl:a. SKIN AND EYES: prompoy ftuah wttn pHtnry of <water (15 nwl. lOt eyes) 

and g.l medlcaJ atlenoon; r~ and wuh co:"~latntnal~ clothing belor• reuM. 
Lol ~ L.lmit v-...: 100 ppm 

I.J lhot1 Twm lnn.&etlon 1.Jmna: 200 ppm few '30 min. 

5.1 To.11dty by l~tJon: Glade 2: LOu • 0.3 10 5 g/kg (rat) 

5.7 Lat• T1ulctty: OaLI nol avallabfe 

1.1 Vapor (a..) ltrtlant Cf\,a,t"ac1ar1etlca: Vapon Cl.uM I'Y'IOderate lmtaDon such lt\al penonnel wrill 
find' 1"11Q1'1 concenttabOfl.a unpleau.nt The etlecl t. tempor.uy, 

1.1 Uquld « SoUcf lrrttant Chan<tMiatka; Ca~ 11T'o11"UnQ ol U. akin and fnl-de9'M burns on 
shOr1 a.po.ura; m~~y eaUM MtCOndary tJun-J:. on long expo&u'•. 

L 10 Odor T'1vu.hokf:: 1-40 PPm 
1.11 IOLH Vlikl« 2.000 ppm 

1.1 

1.2 
u 

1.4 

... 
1.1 

1.7 ... 
1.1 
1.10 

7.1 

7..2 

7..:1 
7.4 

7.5 

7.1 

7.7 

7.1 

1.1 

1.2 

u 

u 

1.1 

1..2 

1..:1 
u 

1.11 

1.12 

6. fiRE HAZARDS 10. HAZARD ASSESSMEKT CODE 

flooh Point BO"F O.C.: 59'F C.C. (Soo Haunl .........,_,,...,_.) 

f~ UmiU In AJr. 1.0%-6.7% A·T·U 
fin ExtlnvuiahlnQ Ag.enla: Foam (I'T'IOII 

enectiv•J. water log, cart>on diox.ide 01 

dry c:MmCol. 

f\r• Extin9Uiahln0 Ag-ent• Not to be II. HAZARD CU.SSifiCATIOMS 
UMd: Nol pet11n&nl 

11.1 Codo or Fodonl R09Uiodonc SpecJ.al Haz.arda of Combuatlon 

Producta: lmllting -..apora ate peneralad Flommolllo liquid 

-.hen Mated. 11..2 NA.S Huard Ratlng for Bu&. Wat., 

Behl~lof' 1n Fn: Vapor • heavier 1han air T......._,.tlon: 

and may trawl considetable distance 10 Cal._., R•lln9 

.,. 30Ufee of ignition and nasn back. F'•• 3 

lilnltlon T..._,.lwo: 860'F Heofth 
VaporlmUnl '"' 2 [loctrlCol Huard: Nol ~I 

B~ng Rate: 5.8 mmlmin. 
Liquid' Ot Sohd Irritant ___ 2 

AdlabaUc ~me Temper:aturr. """""" 2 

Data NOI Ava.ilabHt Water Poiution 
Hunan To.x:ity 1 

{ConlnJ«!! Aquatc To:u:::rry 3 
Ae:nh•lic Enact 2 

7. CHEMICAL REACTIVITY RNCIM1Y 

Reaettvtty With Water: No ruction Cine< O>omic&b ---- 1 

Water 0 
R .. cuvtty wtltl Common M•t«<&&a: No 

Soil RNC!Ion 0 
reacbon 

11..:1 NFPA Huwd CloMIII<otlon: Stability During Tron._., Stable 
Cal._., CloMIII<o lion 

Neutralizing Avent• fat A~;)d• and 
Health Hual-d (Biuol--- 2 CauaUa.: Not penmen! 
Flotrwnabo>ly IR odl 3 

Potymerb.aUon: Not pertinent 
Roactlvi1y (Yollowl 0 

lnNbhOt of Pol'ymertzJidon: 

Not penononc 
Molar RaUo (R•Ktanl to 

Product): Data Not Availabkt 

R .. cttYity Group: 32 

12. PHYSICAL AlfD CHEWICALI'l!OPUTIES 

12.1 .Phyakal Stale at 15"C and 1 atrn:: 

~ 
12.2 MoMcular WMght 106.17 
12.3 Bolnf19 Polnl II 1 ltm: 

277 .2"F - 136.2"C - 40'H"K 
12.4 F.-zJnQ !'oint: 

WATI:R I'OLLUTIOM -t39"F - -95'C - 1l'!"K 
I. 

12.5 ~ Tempenturr. 
AquaUc Toxktty: 851.0'F- 343.9'C- 6t7.1"K 

29 ppm/98 l'v/blvegiiiiTL./fresh W1118f 12.6 Crlllcol ............, 

Walerlowf Toaldty: Data nol available $2:1 ps1.1. - 35.15 atrn - 3.151 t.4Nim' 
Bloloolcol Orrvon Demond (BOD~ 12.7 Spodttc GrniTy: 

2.8"' (lheo<.l, 5 do yo O.M7 a1 20'C (Dq.Oo') 

Food Ch.ak'l ConcentnHon Potentt..t 12.6 Uqukl Sur1o<>o Tonolon: 
None 29.2 """'"'em - 0.029'2 N/m al 20"C 

12.1 IJqukl Wo..,.lntOf'f>dol Tonolon: 
35.~ dynea/cm • O.C0$.48 H/m 11 

20'C 

12.10 v- (Gul Spoclllo Clnlvlly: 

Not~ 

12.11 Ratio vi Sp+ctnc HMta o1 Vapor (Qas):: 

1.071 

12.12 Lolont Hoot of V-tlon: 

1 .... 81>111> - 00.1 cal/g -
3.35 X 10• J/kQ 

'· SHIPPIMG IMfORMATIOM 12.13 HMt of Combc.-.Uon: -17,7eo BIUIIl 

- -san aug - --413.5 x 10• J/kg 
Onde-e or Purtty. Research grade: 12.U HNt of~ NoC per1inenl 

89.98%: pure gr'.O.: H.5%; 1ec:t'tncal 12.15 Hoot of--.: Hoc~ 
~:99.0"' 12.11 llool ol ,.,.,_...lion: Hoc ~ 

51~ T~turr. Alrblent 12..25 Hut of F~ 0.\1 Hot A...Uable 
lner1 Atmoa.pf'letr. No riiQ!kement 12..2t LlmltJnv Valuo: Oola Hoc A-
Venting: Open (rtame IIT"tet, or 12.27 Aeokl Yap« P'rMaunl: 0.4 pa~.a 

pnts..,.•vacuum 

6. fiRE HAZARDS (Conlinuod) 

5tolddometr1C Air to F..,.. R•tSo: CaLl Not Av&llable 

flame T.,.,perarur-e: Oat. Not AvailaOie 
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ETHYLENE DIBROMIDE 

CDmmon Synonym• 

1. 2-0ibromoell\ane 
Elhy'loene bf()tno(M 

~~thane Sitlk1 In walet. ~ vepot is produced. 
Dow-~ -40, W-10, W·15. W-40 Freen.g pDIIll i:l 50"f. 
Glycol '""'omoo 

SI"'J) Ui:ao(;h.JIIJ<If 11 ~~:!>ibid. Ku...p puvykl ..... 't 
A'wO!d contact w1lh bqutd and vapot. 
llioOlale and tlilfn(N'I:I Lltschalglikl mal8flcli. 
N~Joly kJUI haallh alll.l polluuon con1101 aget'\Cioas. 

No! namme~e. 

Sweet odor 

~:,0;,_~;,~.~~~~~~ u~~;~.~~~lJ?~ooor ~J"~crdolhlfl9 

Fire 

Exposure 

Water 
Pollution 

(NIC!t.Kllng glov~:~,). 
Cool ea:posad conto~•nu•s ....nth walw. 

CALL t-UH twtEOICAL AIU. 

VAPOR 
POISONOUS If IHHAL.£0. 

~~~!~ ':u~1e!,~M and ttYa.l 
n bt .. tun!OQ rw.s stoppod, (}I'YII ar\Jhe1a1 resp11a1aon. 
II bluatntng IS \Jli11Cull, Qf't• O~oJ<H1. 

UOUID 
POISONOUS If SWAU.OWED DR IF SKIN IS EXPOSED. 

'k~~ ~~~~~:Jclocl'\lng and shoes. 
Flu•h o.lhtctoo aru~tlt w•lh ptonty at watt"'· 
IF IN EYES, hOI.J ..y~:~llds r.p&n &/XI la..,sh with P'&niY of walet. 
IF $WALL0Wt:O and vteU.n ._ CONSCIOUS. h•"'tt v...:111n lJunk Vt-aler 

"'""' .. 

HARMFUL TO AQUATIC liFE JN VERY LOW CONCENTRATIONS. 
May be oangerous if 11 enlton ..,..,., lrn.aJuis. 

NOIIf'y local hO&Ilh 8I'MJ Wlldlllo11 oH10als.. 
Nouty op.t"aiU15 of 1'\darCly ...,at.w JOI8kus. 

I. RESPONSE TO DISCHARGE 

('SN Reapon:N Melhode HandbOOk) 

Should be ffNnOYed 

2. LABEL 

2.1 Cat1t90ry: None 
2.2 C\aM: Not penrnent 

O'loetnlcaJ ancl phpieaJ Veatrnant 

l CHEMICAL DESIGNATIONS 4. OBSERVABU CHARACTIRISTICS 

3.1 CQ ~lll>lllty Clau: HoOooenoled 

"'"""' .. """ •.1 Physical State (u U\lppe<f): LIQuk:l 
<C.2 Color. Cok:)rleu 

3.2 fonnui.a: BtCH•OhBr 
3..3 IMO/UN o..JvNDon: 8.1/1605 
1._. DOT TO No.: 1605 

3..5 C.CS A~stry No.: 10fS..93-4 

ChetNCaJ ... rery gooolea. 

,..3 Odor: Mllelty sweet: tilte cf'Liorofonn 

5. HEALTH HAZARDS 

5..l SympfOtM f~lowtnQ Upoa.ure: Local inftamtn1tion. bllst8f11 and uk:ers on PJn; tritatlon in lungs 
and OI'Qanie lnjuty lo ~ and kidneys; may be ab20t'Ded through skin. 

5.l TrMtment of E:~~:po~ AemcN"e from ••I)O$U'e. A•~• conl&mlnated dotNng. Wash sJUn with 
..cap and .... ,.,.. Flush eyes ""n plenty o1 ,...,.,. Consult ~ 

5." 11'\AthOkl Umft V....._: 2 ppm 
5..5 Short T enn Inhalation UmHa: 50 ppm lot 5 n'lil\ 
s.a Toxkny by l"98all0n: Grade 3; LOu • SO 10 500 rng/kQ 

5.7 Late Toxkrty: Oat.a nol avU.ble 

s.a Vapor (0...) lnit.ant Chal'ac1emuea.: Vapcn caUM a ""'ht sma.rtinQ of tne _,.., 01 resphtory 
system If present in n.gn conc:entta~ The ertect il lempot~uy . 

.5.1 Uqukf « SoUd lrTttant CherKterlaUc:a: Minimum hazard. II sptUed on clotf'"oin9 and allOwed to 

retr\U'\, may cause smatUrWjl and reOO.nng ol the skin. 

.5..1 D Odor l'hre&hold: Oata nol awa~labJe 

5..11 IDLif Vatue: _.00 ppm 

1.1 

1.2 
1.3 
1.4 

1.5 

1.8 

1.7 ... ... 
1.10 

1.11 

1.12 

7.1 
7.2 

7.2 
7.4 

7.5 

7.1 

7.7 

7.! 

1.1 

1.2 
1.2 

u 

1.1 ... 
1.2 
9.4 

l FIRE HAZARDS 10. HAZARD ASSESSMEKT COOE 

Flaah Point: Not ftammable (SH Hourd ....... ...-1 Hondbool<) 

f\anvnable Umlla In Alt': Nol rta~ A· X 
Flre bUnoto~l.tlln9 Ao-nta: Not pc!lf'bnen{ 

fln (:rtlf'I9Uiahln'iJ A~nta Hot to be 
UMd:: Nol perbnent 

Spec:l.al Haurda of Combu•tlon II. HAZARD CLASSiriCATIOHS 
Produc1a: Oec:ornpo.ltion gas.n 11e \cndc 
ard mtallng. 11.1 Code of fodonl R~tlonc 

Ber\evior In flrr. Oecomposea Into \oxic OR"'·" 
nrtaDnQ ga.s.ea. Raacta wKn hoi meW.. 11.2 HAS Ha1vd R.ltin9 lor 8Wk Water 

JUCh •• aluminum and magnesium. T.....,_,.toon: 

tQnftkH'I Temp«~~h.ln': Nol Rammabltl Cat~ !toling 

EM<tr1cal Haunt: Nol perrinenl 
f'n ___ 0 

8-ur-NnQ Aalr. Not ftanvnable ........ 
Vapor lmt&nt 

,, 
1 Adl.8batk: F\llnw T..mp4'fature: 

Dala Nol Availabf.e Liquid "' Solid lm\ant --- I 
Stokhlometric AX to' f~ Ratto: Poisons_ 3 

Data Nol A._a.llable Wat8f PolvUon 

Flame T.,..,.....turr. Oet.a Not AvaHa.ble 
Human Toricty ____ 3 
Aquabe Toxicily 3 
Ae•thellc E"ect 2 

7. CHEMICAL REACTIVm , Raac1M1y 

FINCti'Ytty W1th Water. No rNction Otr>a< 0\omica!s ---- 1 
Wal« 0 Raa<ttvtry wtth Cotnmon Mateft.la: No 
Self Roocoon 0 roacoon 

11.3 NFPA Haurd Claoottlc.otoon: Stability Ouri"'I Tr.nopo<t: 51able 
Cl&uMcaUon N.utrall:z.lf\9 .A.ge-nta f« Adda and C.l090'"f 

He.aJtn Ha.zara (Blue)--- 3 C....,_tka: Not petUnent 
Flammaboll1y (Red) 0 PotyrnerV.atton: Not perUnent 
ROOC1Mly (Y...,_) 0 lnhibnOf' of Potyrner1::Uidon: 

No< pe<11nanl 
Molar Ratio (A..ctant IO 

Product): Dale Not Available 

R .. c1Mty Group: 38 

12. PHYSICAL AHO CHEMICAL /'1!01'£RTIES 

11.1 Phyolcal Stale oi 15"C and 1 atm: 
Uquid 

12.2 MoiKulo< Wol9ht 187.8<1 
12.3 ~ling Potnt II 1 atm: 

26-0"F • 131"C • -IO<"K 
12.4 F....ongPolnt 

L WATER POU!ITION 4o.e·F - u·c - m.o·K 
12.5 CrttJc.al T afl"'pent\KS: No~ pertinent 

Aquotk: To•ldly: 12.5 Crl1leol ,.,......., No< portnent 

18 i'TIIil/1/-48 IY/bloegllt/freah W1111N' 12.7 s,..d1lc Dravny: 
Walerlowt Toxk:tty: Data no( avdable 2.180 al 20"C (l!qo.jd) 
B~k:ol Dry- Demond (BOD~ 12.1 Liquid S<rl.oo Tonolon: 

Data not avallabloe 38.75 rJynln/crn - 0.035, N/rn at 
food CNtn COf'1oC.-ntnHon Potentl.at 20"C 

None 12.1 LJquld WltBf' lnterf.c!al T~ 

38.54 ctynea/c:m - O.roe.54 N/m at 
ro·c 

12..10 v._ (Oao) ~ anvny: 
Not peranenc 

12..11 Rollo or Spoctnc HNIO of y._ (Ciao~ 
1.109 

12.12 Latent HN1 of V~ 
82..1 Btu/lb • <45.& c.ailg • 
1.91 X 10• Jnu~ 

12.13 H .. t of Comttou.tson: Not l)lfti"oent 

9. SHIPPING INFORMATION 12.H H .. , or o.cotnpo.amon: NaC pertjnent 

12.15 tt.•t or SOiuUon: Not ~ 
Grades of Purtty: Corrvnetd.&l 11.11 HN1 or Polym«tut>on: - portnent 
Storaoe Tempentun: Ambient 12.25 tMal of fuaJon: 13.79 caJIQ 
I,.,.. A~nerr. No reQUi'emenl 1:U. L1nVt.1nv Y&Jur. O.La Not. Awad.ab'e 
VenUnv: Pressut•v•cuum 12.27 Aekf Vapor P~ 0.<4 paa 

Nons 
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GASOLINES: AUTOMOTIVE ( <4.23g lead/gal) GAT 

COfT\II'\Oft Synonym• 

Motor s.pint 

Watery!~ Colorleu to pale 
btown Ot p.nk 

Gasoline odof 

Petrol 

Floats on walet. FJaiTII"'\8ble, lnilatino vapor Ill produced. 

Slop IJISChdr9fl 11 po~SIDie. Keep puopl111 away. 
$11Ut oil 19nHIOO SOUICdS and cau h1111 dl:lpanmenl. 
Stay upw.nd and us111 wdhtf s.ptay to ''lluocll. do,..n" 'll'.ipot. 
l~h• iLlld remo ... v d•~natgttd mahtnal. 
Nollty loCal h~allh and polluuon conuot a9encies. 

FLAMMABLE. 
Flashback atono vapor ti1Jl may occur. 
Vapoc may ellplode il Wywted .., an endosed ., • ._ 
E.ll•ngu•sh wrth dly Churrucat, IOi:lm, 0t ca•bon d•o•ude. 
Water mHy be 1n~t1111ctrva on hfd. 

Fire Coot 8ltpoiiitt\J COnlatnefS "'''"water. 

CALL FOR MEDICAL MO. 

VAPOR 
I11111111Ung !O 8'J'81, nose lnd trvoat 
11 Inhaled, wltl causa OtulneS-1, headache. difficult brullliog 

Of loss ol Con.KIOUsness. 
Movt~ to l•e~ &If. 

II DrualtNruJ has stopp.rd, 9"'• ar!lllcial respiration. 
II oreatr»ng " O•lltcun. 9•"'e o:.:ygbf\. 

UOUID 

Exposure 
ltnt.abng 10 skin and eyes. 
II swdllo,.-Bd, w1H eauw naus.ea or vomiting. 
Aemo ... e cont.tmin<~~t&d CIOihu'lg and .sno.ts. 
Flu~h allectad autas ""''" plani"J' 01 .. c.hilf. 
IF IN EYES. n.okS ~:~yatw.Js opo;.:n and tlush Wllh pl<!nry of walet. 
IF SWALLOWED and ~ICtlm i:S CONSCIOUS. havtt ~!Cum llnnk. wat9f 

Of fnllk. 
00 NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRA liONS. 
F ouhoq to shol~1ne. 
May be danoerous li rt enters .,...,. Intakes. 

Not•tv loca.l health and w•ldllle oNioals. 
N011ty QPtHiiiOI$ Of neatDy Wd.llilt lfll.tii.OIS. 

L RESPONSE TO DISCHARGE 

{S-H Rupona.. Methocla Handbook) 

b..sue wllll"llng-Ngh Mammabllity 

Evacu~te atea 

~Mandllush 

l CHEMICAL DESIGNATIONS 

3.1 CO Compatibility Ctaaa:: M~ellaoeous 

HydriX.IIbon MixtiJies 

1.2 Fonnuta:: (MIXtUre or hydrocarbons) 

3.3 JWO/UN O.ai9Miktn: :J.1/t20:J 

3.-l DOT 10 No.: 120:J 

3.5 CAS Re-vtatry No.: Oata not avaitable 

2. LABEL 

2.1 Cal~ory: Aanvnable liqvtd 

2.2 Cta.u: :J 

4. OBSERVABLE CHARACTERISTICS 

.C. 1 Ptly•lc.al Stat• ( .. ahlppecl): Uquid 

.o1..2 Color: CoiOfleu to brO¥t"n 

.C.l Odor. Gasoline 

5. HEALTH HAZARDS 
5.1 Penonal Protec:Uve Equipment: Protecuve goggles, glo¥es.. 

S.l Symptoma Followln9 Expoaure: lnttaiiOn ol mucous membranes and stimulation followed by 

d-epless.on of centriU nef"IKIUS system. Brealhtng ~ vapot may also taU$8 dlzllness. headache, 
and lnCOOfdination or, in mcwe sever• cues. anesthesia. coma. and respif'atory arrest II liquid 
enlws lungs, il Will cause H'Y&re irritatiOn, coughing, gagg1ng, pulmonary edema, and, lat•. 

s.iqt\3 of btonchOpneumonla and pneumonitts. Swalk)wtng may cause negulu heattb.eaL 

!.3 Treatment of bpoaure: INHAL.A TION: maintain respvation and adrntn~ter oxygen; enlorca bed 

rut d liquid is 1n tunqs_ INGESTION: do NOT ~e \000\ltinq; stomach $hould be lavaqed (by 

doc'IOf) II apptedable quanury l:s swallowed. EYES: wash With CopiOUS quantrty of WSI8f. SKIN: 
Yt1941 ott and wash wttn .cap and walet. 

5.4 Thr.anoki Umll Valur. :tOO ppm 

U $hot1. Tarm Inhalation Umlla: 500 ppm lOt :JO mh 

5.1 Toi.IC.ity by lngeaflon: Grade 2: lOu • 0.5 to 5 g/kg. 
5.7 Lata Toxicity: None 

5.1 Vai)OI" tGu) lrrtlant Cl'l.auc1er1allca: Vapors cavse a slight smartinq of me eyes 01 respweiOI"f 

5'(511m 11 presen1 In r»gn coocentraOOns. Tl'wt et1ect is lempof"ary. 

5.1 UquJ.d fH Solid lnitant Charec:ler1allca: Mnmum hazard. II spilled Of\ clottung and allowed to 

rem.wt, may cause smarting and lttdd&t'llfl9 ol the skin. 

5.10 Odor Thrul'lold: 0.25 ppm 

5.11 IOUi Value: Data not •~&.liable 

1.1 
1.2 

1.3 

1.4 

1.5 

1.1 

1.7 ... 
I. I 
1.10 

1.11 

5.12 

7.1 
7.2 

7.3 
7.4 

7.5 
7.1 

7.7 

7.1 

1.1 

1.2 
1.3 

... 

1.1 

1.2 
1.3 
9.4 

6. FIR£ HAZARDS 10. HAZARD ASSESSMENT CODE 

Flaah Point -36'F C.C. (See Hazard Aueumenl Handbook) 

Aammabla Umtta In Air: 1.4%-7 . .ol% A·T·U·V·W 
Flra E.J:tln9ulshlng Aganta: Foam, carbon 

dioxide, dry c:hemicat 
Flra bttngulahlng Ag•nta Not to be 

u .. d! Water may be NtfectNa 11. HAZARD CLASSiriCATIONS 
Special Ha.tards ot CombuaiJon 

Produc1a:: None 11.1 Coda of Fed..-al A89uli!Uona:: 

Behavior In Flrr. Vapor ls heaviet ltlan aX Flllmmable~ 

and may tre~ef considerabta dotance lO a 11.2 HAS Huard Rating for Bunt Wat.,. 

source or ignition and naah back. Tnn•portaUon: 

Ignition Tam~nlurr. 853"F Category RaUng 

Electrlc:.al H•urd: Class I, Group 0 F"we. 3 

Burning Rale: 4 nvn/mtn. Health 

Vapot Irritant 
,, 

1 Adiabatic: Flame Tamp..-ature: 

Oala not a~aliabla Uquid or Solid lmtant --- 1 

Stoichiometric: Air to fiuel Ratio: Poisons 2 

Data not a~ailable Water POI\.Ition 

Flam• Temperature: Data nol available Human T o:.:i<:ity. 1 
Aquatic Tox.icity 2 
Aesthetic Effect _____ 2 

7. CHEMICAL REACTIVITY ReactM.ry 

Reac:Hvlty Wnh Wat•r: No reaction Other o-.enveats ----- 0 

Water--------- 0 R .. cthrlly with Common Maler1ala: No S.tf Reaction ____ 0 reactiOn 
11.3 NFPA Huard ClauUk.aUon: Stability Dutlnv Transport Stable 

Cllegoty etawnc:.auon Neutrallzlnv .t\venls tor Acids and 
Health Hazard (Blue) ___ 1 CausUca: Not pertinent 
Flammability (Aadl---- 3 Polymer1:utlon: Not pertinent 
Reactivity (Yellow) 0 lnhlbllot of Polymertzatlon: 

Not pertinent 

Molar Ratio (Reactant to 
Produc:t): DaLa not available 

n .. cttvlty Group: 33 

11. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalcal St.ata at 15"C and 1 1tm: 

Uqt.id 

12.2 Mokcular W•lvht N~ p.etlltlent 

12.3 Boiling Point at 1 atm: 

1.C0-390'F 

- 60-199"C- l3:J--C72"K 

L WATER POLLUTION 
12.4 freedng Polnt Nor pertll'l«lt 

12.5 Crltlc:.al Tampenture: Not pe.rtlt'lenl 
Aquatic Todcfty: 12.8 Cr1tlcet Pr••aun: Not pettu'"lent 

90 ppm/2.ol ht/}weniJa Amencan 12.7 SpeeiUe Ora~tty: 
shad/Tl../tresh water 0. 7:!21 at 20'C (liquid) 

91 mg/1124 hr/juvenrle Amencan 12.1 Uquld Surtace Tenalon: 
:shad/Tl..../s.a/1 wat81 19-23 dynes/em 

Waler1owl Toxicity; Data not available - 0.019-0.02':J N/m II 20"C 
BloiQ9icaJ O:ryoen Oem.and (BOO): 12.9 Uquld Water lnterlact.J TanaJon: 

8%, 5 dlys .cs.-51 dynes/em 
Food Ch•ln COI"'efltlratlon Potenllat: • 0.04~.051 N/m It 20'C 

None 12.10 Vapor (Gaa) Sped1'1c Cnvtty: :J . .C 

12.11 RatiO of S~trk; H .. ta of \'apot (Gu): 

(est) 1.05-4 
12.12 Lalent H••t or Vaport:uUott 

130--150 Btulrb • 71---81 cal/; 
• :J.O - 3.4 X to• J/kg 

12.13 Heat of Combuall.on: -18,720 Btu/lb 

- -10.o100 call;- .t:l5.1 X to• J/kg 

9. SHIPPING INFORMATION 12.1-4 Heat of O.C.ompoaJt:lon:: Not perunent 
12..15 Heat ot SoluUon: Noc perlln8nl 

Grad•• of Purity: Various octane ratingS; 12.11 Heat of PofymertuUon::: Not pertinent 
mlltlary speohcaoons 12.25 Heat of Fualon: CaLl nol avAilable 

Storava Temperature: Ambient 12.20 Umlllng Value: Data nol available 
lner1 Atmosphef•: No requirement 12.27 Reid Vapot Pressurr. 7.4 Pflll 
YenUnv: Open (tlame arres18f) or 

pressure-vacuum 

nons 
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GASOLINES: AVIATION ( < 4.86g lead/gal) GAY 

. \ , Common Synonym• Walery liquid Red, blue, gteen, 
brown ot ~· 

Ga!06one odor 

I 

Stc.p !JoS.Cil411J'l 11 P'J:.~!LAw. t<uap p.Ny'cr •wdy. 
S~l oil .gt'lltJOn SOUtc:.as and c.ott hre dupotnrnenl 
Stay upy.11MJ and use waler Sp+'ay lo ''"nocll. oown" Yapot. 
l~lw t~nd removo:r dl!aoChargd\J mat<if'"''· • 
Nohty loc•l haalltl antJ pollutiOn conllol agencMIS. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback alonq "<~&pot lrall may ocCUt. 

~~~~;{ !~,f-~~: ~nJ~~~-~~ 8~=n81d~~iude. 
Walttr may be •~Necwo~e on"'"· 
COW eaposW conldll"\efS ""'''" waler. 

VAPOR 
lrntalrng to eyes, I"'S4 and Uv~f. 
11 Inhaled wtll causa dLUII'Iess, heaaache, ditficu11 bfsething 

ot lOss of consoou~s.s. 
Mo"'& tu lrll!:a.n • ., . 
If Dh::athlng nas !lopped. grve anthcrat res,pttat10n. 
II brearn.ng ·~ Clllhc~,~n, y""a O•)'~tln. 

LIQUID 
lmtat109 to skin and eyes. 
If swallowed, """II cau$.8 nausea 01 YOI'I'W~tt't9-
Aun1Uvv C::Onlo/ll&llol~ ci.-,IIWJoY .:t.n.J :oJ~o~.Joot:::.. 
FluSh alleCICd au.as wuh pi&Oty ol walo!r. 
1F IN EYES. hOk..l trytihds open and llush wtlh plenly 01 waret. 
If SWALLOWED iii!Cl voCIIfll IS CONSCIOUS. h.av.t YICIII'T1 dunk waler 

Of mtlll.. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fourtng ro 3hor'ehne. 
May De dange10u.s 11 It enlers waUH" inTakes. 

Notify local heallh and wtldhle o1"110a1s. 
Nobly opc•atOfs. or ntoaroy wdlet arua~<..ts. 

I. RESPONSE TO DISCHARGE 2. LABEl.. 

(S.. R .. ponM Melhoda HendboGk) 

ls.sue wiii'Nng-hign llarnmablhry 

e .... .au~r• ..... 
Ol:t.pefse and nush 

l CHEMICAL DESIGNATIONS 

2.1 C..tegory: Flammabfa liQuid 
2.2 Cla .. ::l 

4, OBSERVABLE CHARACTtRISTICS 

3.1 cc Cornp.~Ublllly cr .. a: Not listed <1.1 Ptlyaleal State (aa shipped): Liquid 

o4.2 Color: Red, blue. green, twown.. 
purple 3.3 IJ.IO/UH O.,.lilnetlon: 3.1/120:J 

3.4 DOT 10 No..: 120:1 4.3 Odor. Gasoltne 
l.!!i CAS R~tatry No.:: Oara nol available 

5. HEALTH HAZARDS 

5.1 P•n-onal Prot.c:tJve Equipment: Prorec:wa goggles. glOves. 

5.2 Symproma Followlrut~ b.poaurr. INHALA. TlON causes irntahOn ol UQPet respiratory tract: central 

net"VOUS sy,1em sjjmulatJOn loi!Owrred by deptess.:)n ol vary;ng d89fees ranging rr~ dlnineS3, 

head.ilc:he. and incOOtdlnation To anesrnesia, c:oma. and tesprrataty arresr; irregul.at heat1beal is 

Ganget'OUS complkatlon. ASPIRATION eausn M"t'ete lung itntabon 'Mih c:ougl'w"lg, gagging, 

cty-s.pn.ea. sub'slernal disrress, and raptdty developtng pulmonaty ecJema; La18f, s9'ts ol 

btonchopneurnon. and pneumon.Us.; acute onset of centtal nervous system ex01erT"IoiH"'t followed 

b., depresSIOn. INGESTION causes irTitaiiOn of nw..oc:_ou.s membranes ol throat. esophagus. ana 

siOf'NCir, sum&Jfalion totlowea by depreuion ot centraj nerwous system; ifreguw heartbeat 

5.J Trutrn.nl ot bpoaure: Seek tJHtdta.l anennon. INHALATION: mall'ltain respifatJOO; give Ory-geft 

Jl neec!ect ASPIRATION: enforce bed rest: admintslat ox-ygen. INGESTION: do NOT induce 

'O'Omllng: !a.,ege c:.arelully t1 appraoa.Die quanrrry was inqesled; guatd against aspnbOn inTo 

~ EYES: wasn wrth cop.ous ctuan"tv ol water. SI<IN: "Mpe on and Wi1$h ... un soaD and 

S • .C Threahold Umll Valur. :JOO ppm 

5.5 Short Term Inhalation UrnJia: 500 ppm 101 :30 min. 

5.1 To.llclty by lrt9 .. Uon: Glade 2; LD •• - 0.5 to 5 g/kg 

5.7 l..ale Toxicity: Nona 

5.1 Yap-or tGn)lrrttant CharaclerlaUca: Vai)Ois cause a slighT smaning ol the eyes Ot respifalory 

system rt prt~sant '" !"ugh concenllaliOns. The enec:1 is lempote,.,. 

5.1 Uquld or Solki lrrllant Chanctarlallca: M1rvmum 1\&latd. II spttled on cloU'Irnq and allowed 10 

rem.U1. may cause smarung and reddenang ol the sAn 

1.10 Odot Ttweshold: 0.25 ppm 

L 11 IOLJ-1 Valw: Data not avlllabJe 

1.1 

1.2 

1.3 

... 
1.5 

1.1 

1.7 

1.1 

LO 

1.10 

1.11 

1.12 

7.1 
7.2 

7.3 
7,4 

7.5 

7.1 

7.7 

7.1 

1.1 

1.2 

1.3 

... 

1.1 

0.2 

1.3 ... 

l FIRE HAZARDS I D. HAZARD ASSESSiotEHT CODE 

Flash Point ~so·F C.C. (S4-e Hu.erd ~I H..ndboot) 

flammable Utnita In AJr: 1.2%·7.1% A·T41-V·W 
flte Exllft9ulahJft9 •oenta: Foem. catbon 

dioAide, cky c:hemcal 

flr• Exllf111t1ul&hlng Aventa Nol to be 

UMd: Walet may be inettec:tive II. HAZARD CLASSIFICJ.nOI!S 
Sp.clal 1-t:az.anb or CombuaUon 

Producta: None 11.1 Cod-e of Fec:Nnl Re-gut.~ 

Bah.nfor In Flre: Vapot h heavier than U FlarM\able lquid 

and may travel a considerable distance lO 11.2 MAS Haurd Rattnv for Bufk Water 

a SOUtce 01 igMJOn and nash bacA. Tnnapor-talJoft:: 

lgntUon Tempenture: 82.oi'F Cat-90'Y Ito~ 

EIK:tr1c.al Hu.erd: Class I, group D Fn 3 

Burnt~ Rat•: o4 mm/nun. tiHJih ,, 
AdlabatJc Flame Tampenlure: Vapor ltritant_ I 

Oata not a .... a.Lable 
l.JquKt 01 Solid lmtant ___ I 

Stoktdometric. AJr to Fuel Ratto: Pofsom. 2 

OaLa not avaalab/e Watet PoMJon 

Flam• T•mperature: Data not available Human Toricty I 

AqoabC: Toxiofy 2 
AestrwtDc Ertect 2 

7. CHEMICAL REACTIVITY Fluc!Nity 
Other ~s _____ 0 Reactivity With Wat•r. No reaclion 
Wa1er 0 R .. C1~ .... tty wtth Common Matart.ala: No 
Setf Aeadllon _____ 0 reaction 

H'FPA Huard C1aaaUkaHon: Stability Curing Tn~naport Stable 11.3 

Call-90f"Y C\aui1IU""" NeutraliZing A9ent1 lor Aclda and 
He.alth Haz:a1d tBiue)--- I C.ausllca: Not pertinent 
Flommat>mty (Rodl.---- 3 Polymerization: Not perunent 
Fle.actMty {Yellow) 0 Inhibitor ot PolymerluUon: 

Not perbnent 

Molar Ratio (Reac-tant lo 

Product): Oata not ava1lable 
Aeactlvlf)' Group: Oata not available 

12. PMTSICAL A!ID CHEMICAL f'ROPEI!TlES 

12.1 Pl'lyaJcal State It 15"C and 1 atm:: 

Uqu;d 

12.2 Wo'--culat We{.ght: N~ pert'nent: 

12.3 8olllf'lo9 Po..,l at 1 atrn: 

160-3-40·F 

- 11-111·c - 3-44-·'-'4-f:K 

I. WATER POUUnOH 12.4 f,...rlngPo&nt: 

. <76'F - <2.C.4"C - <297.15')( 
Aql.UitiC ToikJty: 12.5 • Ctmcal Tamperaturr. Not ~ 

90 ppm/2o4 twljvvenlle American 12.1 c rTtk.aJ Pr.-...urr. Not per.r.ent 
shed/TI._Itresh water 12.7 S9o<fflc o .. vtty: 
91 ppm/24 tw/)uvend• American 0.711 ai15'C {Jiquld) 
shad/Tl_/s-art waler 12.1 Uq\rid Surlae. T ftU.ion:: 

W•t•rfowl Toxk:fty: O•ta no1 n•ilabl• 19-23 dyrrfn/an • 0.019-.....0.023 N/m 
BloiOfi!lcal Oxyg8fl Demand {BOO): at 20"C 

8%, 5 days 12.1 Uquki Wat., lnt...-fad.aJ T.-naion:: 
Food Chain Concentration Polanll.at -49-51 ctynn/cm - O.Q.c9--0.0S1 Him 

None at 20"C 

12.10 v._ (Gao) $pocl1lc Qrnotty: 3.• 
12.11 Ratio of~ He•t• of 't'a-pot' (Q.u~ 

, .. q 1.()5.4 

12.12 lal•nt Heat ot Y~rtzat:ton: 
1:JQ-150 Btullb - 71-81 cal/g • 

3.o-3.-"' X 10• J/kg 

12.13 H .. t of Cornbustfort: -115,720 81ullb • 

9. SHIPPING INFORMATION -10.-400 caUg - ~!!i • .C X 101 J/kg 
12.14 Heal ot Oecompo.mon: Hoc pertinenl 

Gl"lldH ol Pur-tty: Gradn 80/87, 100/130, 1%.15 H•al of SoMion: Nol pertnene 
and 115/1<45: Specihc.ation 12.18 1-M•t of Pol'ymef"tDtlon:: Nor: pertinent 
MIL--G-5572e 12.25 Heat of fusiOn: Oata no1 ~ 

StoraQ-e Temperarurr. ~~ 12.20 UmltJng- Value: Data not avU.atH 
lner1 Atmoaph..-: No requirement 12.27 R.-ld Y•por Preuwr. Oata noc avdab&e 
Ventlnv: Open (l".ame anestet) or 

pressur•vltC\Aifn 

HOTES 
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' 

GASOLINES: STRAIGHT RUN 

Common Synonyms 

Floats on watet. Flai'M'Ioa~•. rritalif19 vapot Is produced. 

FLAMMABLE. 

~~;:~~ ·.~~~~~oo'"~Y ~osed ataa. 

Fire 

VAPOR 
lrntallng to lry'H, nose and ttvoal 
II lnnaled, wUI cause OIZZIMSS, headache, diHIC\Jll 

bhlalhlng or lOss ot consoousnes.s. 

LIQUID 
lmtauog to slun and eyes. 
H swallOWed, 'Mit ca~ nausea Of vomiting. 

Exposure 

Water 
~ollutlon 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRA TtONS. 
FOUI.ng to shorehOe. 
May be dangelou.s rf il enters wauw intakn. 

L RESPONSE TO DISCHARGE 

{SH RuponM Mathoda Handbook) 

bsuo .....-.ng-lvgh .......,..ly 

Evao.....ta atea 
[).>po<M and tlu$h 

1 CHEMICAL DESIGNATIONS 

l.1 CQ CompaUbfllty Cia..: Miscellaneous 

Hyac:x..&lt:M)n Mixtures 

:U F"""""" Not pe<1ln8t1t 

l..l IWO/UH 0.1J9natlon: 3.1, :3.2/12'03 
l.4 DOT ID Mo.: 1203 

l.J CAS R~i•try Ho.: Data not avU'aole 

2. LABEL 

2..1 Cale~ory: Flammable 6quid 

2.l Clau . .-: 3 

4. OBSERVABlE CHARACTERISTICS 

4.1 PhyaleaJ Stat• ( .. tJ\IPP+d): Uquid 

4.2 Color: Cok>ries.s 
4.3 Odor. GasoNie 

5. HEALTH HAZARDS 

5.1 hnon&l Prole<:lfve Equipment PtoteclNe goggles, gtovn. 
$..2 Symploma follo'll'lng Expoawe: INHALATION causes imtation ol upper J&spifatOI")) tract: central 

,.-..,ous sy31em :siWnulabOn IOI!o.red by depcesa.on of '181')'1n9 degten ranging lrom dizl'iness, 

hudac:t'le, and incoordtnaoon to anesll'wiSJa. coma, and r•S911•tot'Y Mrest; itregulw MllltOaat i:s 
dang«ous comptjcation. ASPIRATION cause a Wv«e lung irntauon 'Mift eougt'IM"og, gaggtng, 
ay,.pn..a. subste~nal distress, and raptdty ~ puJI"'"''f\8\Y edema; tater, Signs ot 

tl'onc:t"opneummn and poeurnotWtrS; acute onset of central nefVOUI system e:.otement lollowed 
by OepreSSIOI"l. INGESTION cauMS irrit•tion ol mucous membranes of trwoal, eeophagus, and 
stomactt; sumulation followed by depfeu.on ol ~tral n&Nous system; iTeQUiat rwtanbeal 

5..l TruttTMnt ot E:lpoeute: Seek medM:al anenuon.. !NHALA TION: mlllfllain respttalion; give oryqen 

if NeOed.. ASPIRATION: enfOfee bed rest,; edmlr"dt« oa-ygan. INGESTION: do NOT Induce 
....otn~tanq: lavage carefully d apptctC1atH quanmy was ingested; gu&~d aQU\SI aspvei!On into 
~ EYES: •ash Wllh CoptOUS quantity ol wat8f. SKIN: wtpe off and waSl'l wtth soap anc:J 

5..4 ThteahOkf Umlt Vatu.: JOO ppm 

!i.J Shot1 T•rm Inhalation Umlla: 500 ppm lor JO min. 

1.1 
1.2 
Ll 

1.4 

1.5 

1.1 

L7 
1.1 
1.0 
L10 

L11 

L12 

7.1 

7.2 

7.J 
7.4 

7.5 
7.1 

7.7 

7.1 

L1 

1.2 

u 

1.4 

1.1 

1.2 
9.3 ... 

l FIRE HAZARDS 

Flaall Point (a) <O"F C.C. (b) o-n·F C.C. 
flammable Umfta ln AJr: (a) 1.3%·1.1% 

flre Ex~ulahlng Ag•nta: Cry dwtmic&1. 
IO&tn, carbon doaide 

flre Utlngul•hln<g Agenta Hoi to be 

UMd: Water may be lnettec:U\te 

Sp.c:Lal Hazarda of Combuatlon 
Producta: None 

B•h.l,..lot ln Flrr. Vapor Ill heavier lt\an air 

and may travel a c:onshjerabf.e dbtanoa 10 

a ~ce ol IQniuon and Resh bac:k. 
Ignition Temp-anlur«: Data not avUabf.e 

£'-cllic.al H.anrd: Cies.a 1. group 0 

Bumhlg Aatr. .c mmlmin. 

Adl.abatlc flame Tempe,.tur.: 
Data not ava.itable 

StolcNometrlc:. AJr to ~u.l R•tlo: 
Data not av&ilable 

flame T•m~alure: Data nor avaH~ 

7. CHEMICAL REACTIVITY 

R .. c11Ylty With Walar: No reectloO' 
Reactivity with Common Metertala: No 

, .. ct>On 

StatHIIty Our1ng Trana.port St.able 

HeulraKllng Ao-nta for Aekla and 
Cauatlca: Not pertinent 

Polymerlz.aUon: Not pertJnenl 

lnhlbltot of Polyrnartz.aUon: 

Nol pertinent 

Molar Rallo (Reactant to 
Product): Data not available 

Raac;tlvlry Group: 33 

l WATER POLLUTION 

Aquatic To•letty: 
90 ppm/24 lv/luv.- ,a.moricall 
shlld/Tl./trasn walet 

91 ppm/24 lvliuve<>ile Arnertcan 

shadJTL_Jsan watw 

Waterlowt Toak:tty: Data nor IVaKe.ble 
Btolo!ileal Oxyvon a..n.nd (BOD~ 

15%,5 days 
Food Ch.llln Concanlntlon Potendat 

None 

' 

'· SHIPPING INFORMATION 

Gradel of Purity: Composition varlet wTtl'l 
range of CltslrliabOn temperaiUfea us.ed. 

SIOfa98 Temperatura: AtnbMnt 
ln•rl Atmoap,.,e: No requiremeni 
Ve11tlng: Open (rlame .,realer) 01 

pressut•vacuum 

GSR 

10. HAZARD ASSESSMENT COD£ 
(SH H.a.urd A&Numenl H.lindboo-11) 

A·T·U·V·W 

II. HAZARD CLASSIFICATIONS 

11.1 Code of federal A8'Q1.1LaUonc 
Flammable Dquid 

11.2 HAS Haurd Aalln<Q lor Bul'al: WatH 
Tranaport.lluon: 

Cal~e90fY RattnQ 
Flro. , 
Heal ttl 

Vapot Irritant 1 
LIQuid or Sobd lnftant ___ 1 
Polson a 2 

Watet PcMuoon 
Human To:.k!ty 1 
Aquatic Toxic:iry 2 
Aealhetk:: Ettect 2 

Aaeclivlry 

~ Oloemic:als ---- 0 
Wal« 0 
S.tt A8action 0 

11..S HFPA Ha.urd Ct.auJ11eaUon: 

Cat090'"( CtaaaJtteoUon 
Health Huard (81\Ht) ___ 1 

Flarnrnabioiy IAedl 3 

AeoctMty (Y•-1 0 

12. PHYSICAL AND CHEMICAL PROPEirTIES 

12.1 Physi-cal St.ta It 15"C and 1 atm: 
Liquid 

12..2 Uoloecutar W•lvht: Not:~ 
12..3 Boll~ Point at 1 1tm: 

58-275"F 

- 14-135"C - 2tl7-..o408"K 
12.4 fi"M.ll~ Point: Not peninenl 
12.5 CttUeeJ T.mperaturr. Not pertnent 
12.1 Crttkal Pnuute: Not pettinent 

12.7 Spedtte Orntty: 
0.71-0.7H at 15"C (!quid) 

1:U Uqukf Surlaco T-
19-23 dyneS/em 

- 0.019-0.023 N/m at 20·c 
12.1 Uquld Water ln181"1adal TentJon: 

-49-51 dyne:alcm - O.Q.49-0.051 N/m 

at20•c 

12.10 Vapor (Cl.aa) S!>ocfiiC Qnvlty: 3.4 
12.11 R1do ot Sp4<111c Heats ot Vapor (Q..u): Not...,._. 
12.12 Lal•nl H811 of Vaportz::atlon: 

130--150 Btulb- 71-81 C&llg 

• 3.o-J.4 X 10' J/kg 
12.13 tMat of Combustion: -18,720 SbJ/Ib -

-10,400 c:aJJg - --435.4 X 10' JJkg 
12.14 Heel of Deeompoaltlon: Not petUnl11t 

12.15 Heal of Soludon: Not pentnent 

12.11 H .. l of Potymertu.Uon:: Not pertnent 

12..25 Heat of Fuakwt: Oata not lhU&bie 

12..21 UmlUng Value: Data not: ~aJIIOM 

12..27 Aefd Yapot Prn~W"r. Oata nol IYall&O'e 

5..1 To.lklty ~,. I119•1Uon: Grade 2: lD•• • 0.5 to 5 glkg 
5..1 Ute To1klfy.: Nooe 

NOTES 

5.1 Vapor (Qaa) ln1tant CN.racter1atlea: Vapors eavse a sJighl smarting of the eyes Of' respilatory 

5..1 Uqwd ot SoUd Irritant Charac1er1allca: r.AinlmU'ft 1'\a.zard. If sp.lled on cJolhing and allowed to 
l8fT\I.Jif'\ may cause smarung and reddening ol the sJOn. 

5..10 Od« nv .. hokt 0.25 ppm 

1.11 IOLH Valur. Data no1 avatfable 
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KEROSENE 

Common Synonym• 

.......,.l""lool 

Waterylq.,id 

K .. .,_ 
Aanoe od 
F'* od No. 1 Floats on water. 
Jel Fuel: JP-1 

Stop dol.c.l\cUyu II poU1blfd. 
c.ul .... de9dlltnenl. 
A .. oo.,J ConUICI w•th hqutd. 
lldo~la .nc~ 1emovtJ th~chatgecl mattt1ial. 
Noury lOCal n11_.lll and poUuuon control agcnoes. 

Fire 

CombWtlb141. 
E:-.ung~:.h .,.,,h dfy chornic:At. loam, or carbon d•o•ide. 
Watu1 nw.y bol inell«t,.,,. on tvo~. 
eoo. ihposoo conta.WW~s w•lh watitf. 

CALL FOtl MEDICAL AIO. 

UOUID 

~':,~~ ~o.~u!~~·L 
R.,uncwu cout.mltl'kllllld clotntng and !ol'loos. 
~lu~ al'f.CIOIJ 111_,.,.:1 wtth ptonr, ol wGiul. 

Fuel ool odor 

tF IN EYES. hOld lot'foihds ~ ana !tu:.h w1lh plenty ol •alet. 

Exposure 

Water 
P.ollutlon 

tf SWALLOWED and viChm IS CONSCIOUS, tlawo~~ -wiclJin Qrll"l)( watOf 
Oftnllll.. 

00 NOT INDUCE VOMITING. 

Oa~s lo ·~•tic lila 1n hign concanuatJons.. 
FOUI&nQ to shor•l•ne. 
May be danQ8rous il h enters water Intakes. 

Notify local J'leahh and w'ldt.ala othoal5. 
NOt•'Y op.!h&IOfS of nea~by w<11l8f llllakas. 

L RESPONSE TO DISCHARGE 2. LABEL 

(SH AHPQnM M•thod• Handbook) 

u.cn&nic&l con~t 

ShcUd be r.mo"t'ed 

O>on-o:aJ and pllysicallrealmanl 

1.1 Ca I.-gory. NOM 

2.2 CLu&: Not pertinent 

l CHEJIICAL DESIGNATIONS 

1.1 co Comp.~ttbany eaa.a: a.tlscellane<Knl 

~MIXtui'H 

U Fonnu&a: c..H• .. + s 

•• OBSERVABLE CHARACTERISTICS 

4.1 Pl>plcal St.lo (u ah-~ Liquid 

4.2 ~ Coklriess to lqll bfown 

l-3 1100/UH Do-'9nallon: 3.31122:1 

l..C DOT 10 No..: 1223 

3.5 CAS R..Piry No" 8008·20-6 

.u DOor. OwltC1erisbC 

5. HEALTH HAZARDS 

5..1 P..-.onal Pfot.ctlv• Equipment: Protecov. gii::N'es; ooogi&S or lace shiefd. 

5.2 Syfnpt~ FoHowtnQ Expo~•: Vapor caus.n ai!Qhl irritabQn ol eyes and nose. LlQuid Writates 

au:wnacn; rt taken Into lunQs. eauses cougl"inQ, distress, and rapidly developing pulmonary 

5.3 T,...ti'I'Mf11 of b:poaurt~: ASPIAAnoN: ent~ bed resl; adminlatet o~ call a doctot. 

INGESTION: oo NOT induce 'WOml~ eall a doctor. EYES.: wash wtth ptenry ol walet. SKIN: 
~ otf and wa.V. with ~P and watw. 

5.4 nve-.notct Umtt Yalu« 200 ppm 

5..5 Shot1 Term lnhalaUon Umna: 2500 mvlm• ror 60 min. 

S.l ToD:h'y by ln9 .. uon: Glade 1; LOu • 5 10 IS g/kg 

5.7 Ute Tozkny: Data nol •"~ 
5.1 Yapot (Ga.)lrTttant Chara<1•rieltc:..:: Vepon ea._,. a snght smar1ir\Q of the eyes Of respi'atory 

~*" rf ptaaent In Ngh conc:enttallons. The alt8C'l ia lempDfaty. 
S.l l.Jquid or SoUd Irritant CNtae1et1aUca: MVwnum hu&~d. 11 spilled on dod'linQ' arw1 ano..d to 

r~ m.ay cause ~"'iii and redC:ktnlng ol ttM ~ 

!. 10 Odo< nv..hold: 1 """' 
L 11 tOUt Va&ue: Oat.a not available 

l FIRE HAZARDS 

L1 Flaah Point 100"F (min.)C.C. 

1.2 flarrun-ba. Umna )n Air. 0.7%-5% 

1.3 F1n EJ.Ungv'aNng Agoenta: Foam, Oty 

~"'"""""'-.. ~ flre Ext1"9ulshlng Agent.ll Not to M 
UMd: Water may be ioenecttve 

1.5 Speei.IIJ Hazard• of CombuaUon 
PToducta: Not pertinent ... Beh.aY~ k'l FW.: Not perUnent 

1.7 lonltlon Te~rah.n: «.c·F ... £1KtJ1col Haurd: NOI peftlnonl ... Bl.lf'nln,g Aatr. .. mmlnVn.. 

1.10 J..dt.abaUc flame Temp4f'llturr. 

DalanoiSV"~ .. , S1o~tr1c All to Fue4 Ratio: 
Oat.a not avdabi41 

1.12 flanN Tempenturr. Oaia not~~ 

7. CHEMICAL REACTIVITY 

7.1 Reaettvtty wnh WatH: No reacoon 
7.2 Rea<11vtty wllh Common Malerlatc No 

,_,.,., 
7.3 St.b{trty OurlnQ Transport: Slable 
7.~ Neutnltztft9 A~t.s lot Adds and 

c-r.Uc&: NOC ptill'tlnent 

7.5 Polyrnorlullon: Nol por<inonl 
7.1 lnhlbt'lor or PoPy,.,.,...U.Uon: 

Notptlf'tinenl 

7.7 ... oW RaUo (R-....ctanl to 
Product): Oata not avaJiable 

7.5 Rooctlvtty On>up: :l3 

l WATER POUUTlON 

1.1 Aquallc Toxicity: 
2990 wnJ24 hr/t>lo<>QiU!Tt.,./~..n 
......... 

1.2 W•t...-fowl Tozlc:tt'y: O.ta nol avalable 
1.3 Blologleal Oxygon o.rnand (BOO}: 

53 ... 5 <!&yo .. ~ Food Chain Cooctntn:tlon Potentiat 

None 

!l. SHIPPING INFORJIATION 

1.1 a.-. of Purity: I.JQI11 ~ 
dlsbltate: 100"Jio 

1.2 S10A9t! T•mP"'f''~ Ami)l.enf 

1.3 lMf'l /&tmo~ No requifement 

1 .• V.nt!:nq: Opt;tn (n.m. I/Tnl8t• 

10. !lAZARO ASSESSJIEI!T CODE 
(Soe- ,____,,_} 

A·T-U 

11. !lAZARD CI.ASSinCATIOHS 

11.1 ~of f.-.1 "-""llano: 
Co<T-Ouolll>lo-

11.2 HAS ........, ""tln9 to< flul< Wriot 

T._u.Uon: 
Cat._-, ""!'na 

f'n 2. 
Heolth 

Vapotlrriwoc 
~ 

1 

lJouid "' So6d ----
1 - 1 

Wat.t~ 

Humon T"'""'Y 1 

AqJAIIc: T"'""'Y 1 
Aaelhei:Sc: EH8Cl 3 

AMC!Miy 

Ott>« O>onW:alo ---- 0 
Watet 0 
So<IAOOC1Ion 0 

11.3 Nf"P A Huonl Claul1'leol!on: 

Cal._-, Cloowl!1ootlon 

HoolthHuani(Biuol--- 0 

f'lanwnab;liry ~odl---- 2 
A-"""1 (Y.-) 0 

12. PHYSICAL AMD CHEJIICAL mPUTTES 

12.1 P!ryoleol Stolo ot 1S"C ...0 1 .-

Uoud 
12.2 - Wo49M: No! por.nonl 
12.3 8olllng Polnl 111 1 .-

392·500"F 

- 200-2eo"C - •n-53:TK 
12.~ f-.fngPo01t 

--60"F - -<S.!"C - 271.e"K 
12.5 Crltk:al T~ No! ,....,....... 

12.1 Cl1llcol PrMao.nc No! ~ 
12.7 SpocHic OroYtry: 

o.eo a1 15"C ~ 
12.1 L)quld--T-

2:).,32 d)onoo/cm 

- 0.023-0.c:J2 Nlm at 20"'C 
12.1 lJquld Wa .... - T-

..t7-48 cJtrn-Jcm - O.Ool7-4.048 N/m It 

20"C 
12.10 v- (Ooo} Spoclflc Or-..!lr. 

Nol """"*" 
12.11 

- o1 8poclflc: - o1 v- (OM}: 

Nol '*""""' 
12.12 \..a...,.Hooto(V--

110 B1UIIb - eo coli; -
2.5 X 10' J!>.Q 

12..13 Hoot ol C<ornbuol!on: -11.5-10 !tlUib -
-10.300 call; - .....:l1.2< X 10' JJ>4 

12.1~ Kut of Osee·~ NoC pet1nan1 

12..15 Hoot ol Solution: Nol ,...,....... 

12.11 ,....... or 7'of'rtrl>iH1z:nlo;o~: Nc:Jii ~ 
12.25 W.•tai~Ot.tanct~ 
1:U. l....lrnl1:!ngY~O.tan:JC.~ 

12.27 Rold Vapo<-..: 0.1-

MOTES 
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Lead (Pb) 

Physical and Chemical Description: Pb, soft, ductile, gray metal, 

insoluble in water but dissolves sl9wly in water containing a weak 

acid. Since lead is an clement, it will remain indefinit~ly once 

relea~ed to the environment. 

Uses: Lead is used in el~ctroploting, radiation protection devices, 

plastics, electronic equipment, storage batteries, gasoline anti-knock 

additivies, and pigments. 

Toxicity in Water: Th~ hazards of human exposure to lead are well 

kno~n. Symptoms of le~d poisoning include fatigue, anemia, abdominal 

pains, constipation, and ~eurological damage. The Flo~ida Primary 

Drinking Water Standard (F.A.C. 17-22) for lead is 50 ug/1: 

The toxic effects of lead on aquatic organisms is strongly 

dependent on the water hardness. To protect freshwater aquatic life at 

hardnesses of 50, 100, and 200 mg/1 as CaCOJ, the concentrations of 

lead should not exceed 0.75, 3.8, and 20 ug/1, respe~tively. To 

protect saltwater life, lead shoold not exceed 25 ug/1 (EPA, 1979). 

Classification: Hazardous Substance (EPA),. 

Haza~dous Waste Constituent (EPA) 

Priority Toxic Pollutant (EPA) 



MINERAL SPIRITS MNS 

~taonwaler, 

Stop Os.chalg• •I possWit~. 
CiJI twa depat1menl. 
A•C»d conlie:l Wllh ltqufd. 
ISOlate and 'emove d1=teharged material. 
Not.ty 10e.a1 n..odlh and poll~110n conuot agenc•es. 

Fire 

Combuo ..... 
E.lllul9UI:ih w•lh water, dry chemical. foam. ot carton dto•de. 
Cool ••posed contalf'MMs Wllh watw. 

CALL FOB MEDICAL AID. 

UOUID 

~~~:o-=~~~ 
Ao:~rnove contaiTitnated clotrung and shOes. 
Ftustl alto:ret~ at~ill With P'.:.nry ol waiOf. 
IF IN EYES. llOid ~yeltds opatn and llush with plenty of walet. 
IF SWALLOWED and vctun 1s CONSCIOUS, h.i.ve V1Ctlln dunll water 

01 mdk. 
00 NOT INDUCE V0'-4ITING. 

Exposure 

Water 
Pollution 

Etrect or Sow conc:envdont on ~be lite I& ....uc.nown.. 
fouhnQ to shcwelule. 
May be d.angoet"oua if il enlen wet« lnt&k.n. 

Nol•ty local heallh and wildlife oHICiats. 
NoiJiy opera101s or netatCy wate• •ntakes. 

1.1 

3.2 

l..l 
1.. 

1.5 

L RESPONS£ TO DISCHARGE 

i$HA-Wotho<laHanclbooO) 

Uec::harical conlaintnent 

5nou6d be f~M:I 

ChenwcaJ and phyaC.aj lre•tment 

l CHEWICAL DESIGNATIONS 

CQ Comp.Ubi&lty Ct.e.a: Uiscell.aneooa 

~MiAitea ,....,....., .... _.,. 
IWO/UH O.Ugn.Hon: l.:l/1:300 

DOT ID No.: 1::t00 

C.A.S A~latry No.: Oall: nol avU.bte 

2. l.AB£L 

4. OBS£RVABL! CHARACTERISTICS 

4.1 Phyolcol llbolo (u ahlppod): l.lqUd 

<.2 Color.~ 

4.3 Odot:l..iko~ 

5. HEALTH HAZARDS 

5.1 ~ Prot.ctlva [qulpnMnt Pla.scic gkwea; QOQgl.a « f.c:e ahleld (u fer g.uollne). 

5..2 SyrnptOtM Followiftt Expoaurr.INHAL.ATlON: rNid irritation ol r .. pinlory net. ASPIRAOON: 

,.....,.. kong i'meDon and r.pdly ~ pulmonaty ectem.; cenO'al ~ system 
uatwnent follOwed by depfeuion. INGESTlON: mtaDon of atOfNICf\. 

U T,._.tment of bpo.ur.: INHALAT~ remove 't'ictlm 10 rr..n air. ASP1:RATJ()N:: enf0te8 bed rnt; 
~ CJX't9'f1; caM a doe10f. tNciESTtON: do NOT Induce \IOfnitlng; guard aoaJnll UQWaUon lf"'IO 
U1gs. EYES: wash witn copious amounts o1 wat•. SKIN: wipe off and wun wrth 10a9 and ...... 

!..• T'ht~ Umlt YaM: Data noc avaHabae 

s..s Shon Tenn lnhaMtion Umtta: 4000.7000 ppm rot ao """-
5.1 Tozlc:tt')' tty Jnveadon: Glade 2: LOu - 0.5 \o 5 g/ll.g 

5.7 Uta To:dcJty: O.ta noc avU.ble 

S.l V•por (G.u) lrrttant ChwKterieUce: Vapc::n ata norinitadt'Q lo the ¥"S and UYoliL 

5.1 Uquld 011 So'kf lrr1t.MI CharKtertallc:a: J..tftmum hazard. II apllled on Clothing and &aow.d to 

r.-nu1, may caU"H srnat1W1g and reddNling 01 the aUt. 
5.10 Odor 'Tl'wwahold: Oala nol avdaDI. 
5.11 lOUt Value: Oal.l not avaafable 

1.1 

1.2 
1.3 

1.4 

1.5 

1.1 

1.7 
Ll ... 
1.10 

1.11 

1.12 

7.1 

7..2 

7.3 
7.4 

7.5 
7.1 

7.7 

7.1 

1.1 

1.2 
1.3 

u 

1.1 

1..2 
1.3 ... 

l FIR£ HAZARDS I D. HAZARD ASSESSMENT COD£ 

Flooh Point 10S-1.0'"F C.C, deponding (Seo Hau<d .l..........,t Handl>ook) 

on grade A·T·U 
F1ommab1o Umlta In Air. 0.8%·5.0% 
,_ h1tngulohlng .lgento: Foom. carbon 

... -. dry ct>omieal 
fire btlngulahfn9 Agenta Not ta be II. HAZARD CLASSIFICATIONS 

UMd: Oo nol UM alrajght hoM Wilt• 

.~ ...... 11.1 Code or Fedonl R~tsono: 

Spoctol Houn!o or Combuotlon Comt>us..,. '*'"' 
Product.: Not pertlnent 11..2 NAS H.a.unf Ratfn.i;J for Bulk Watft' 

.,. ......... In f'ln: Not .,...._,t Tran~opQrt.~Uorc Not hted 

lltnltlon Tomporotu<r. 5-<0"F 11.3 NFPA Ha.z.ard O..aalne..Uon: 

Elec1rk.al H.u...nt Not pertinenl c.ot._-, ~ 
Bumintol Ratr. -4 mmlmin. HeaiU\ Hazan:! (Blue) •••••••••••• 0 

Ad La balk: flame T em pen: bMw: Flommaboli1y (Aod) •••••••••••••• 2 

Oata nol ~ ... lable ' ReactMty (Yallow) •••••••••••••• 0 

Stoktdometrlc Air to Fuel RaUo: 

Oatil notav&ila~ 

F1am4 Tampent...-.: Data not availabM 

7. CHEWICAL R£ACTIVITl 

Ra.ettYfty Wlth Water. No reaction 

Reactlvtty wtth Common Matart.ala: No 

INC1lon 

Stab4ttty OU'1n9 Tron.po.t: Stable 
NM~ll"'lll:xJng Av.nta for Adda and 

CaustJc:.: Not petlinenl 
Poty,.,.rtullon: Not petVnent 

lnhlbltor of Polyrn.rtuUon: 

Not po<tlnont 

Molar Rallo (Reactant to 

Product):: Data not available 

Raac-Uvlty Group: XI 

)2. PHYSICAL AND CHEWICAL PROPERTIES 

12.1 PhyaJc:al Stale at 15"C and 1 atrn: 
l.iquod 

12..2 Uo'eculat Wal91'1t Noc pertinent 

12.3 BollltwJ Point at 1 atm: 

l1G-l95'F 

- 15-4-202"C - <2S-<75'l( 

WATER POUUTION 
12.4 frMzln; P~nc Not perunem 

l 
12.5 Crttlcal Tomp.roturr. Not ,....,.,. 

Aqu.Uc To:dctry: Data no1 I'Vailable 1U Cr11lcai"'""""'Not--
Waterlowf ToJ:klty: Data not IVIL!Iable 12.7 Sp.dllc GnYtty: 
Blolo!llcol (hrygon O.mond (BOD~ 0.78 at 20"C (1qjd) 

8%, s days 12..1 lJqukt Surf .a~ T aNion: Oaltl no1 avai1&b&e 
Food C1Wn ConcenlnUon Pot~~ntllt 12.1 Uq\Hd Water lnl.,.,adal T.-..Jon:: 

None Data not 1\'l.it&ble 

12..10 Vapor (Gaa) Spoc/llc GroYtty: 
Nol peninent 

12.11 RaUo of Sped11c Hula of Yapot {Gu):: 

(05l)I.OlO 

12.12 Utent Heat at Yaport:zadon: 
Data not avaulabla 

12.13 Heal of Combt.MUon: Data not: av&iabloe 

12.14 Heat of D.compo.nion:: Not pertn&nC 

12.15 H .. t of 5o'utlon: Not pert~~Wnt 

12.11 Heat of PotyrrM1'1z::Jdon: Not pertinent 

12..25 H .. t ot Fu.tJon: Oala not •v~ 

'· SHIPPING INFORMATION 12..2t t.Jm1ttn9 Vafur. D•ll I'IOf ~ 

12..27 Reid Vapor ,.,..a..wr. 0.1 :J psaa 
cu.c:s.. ot Purlly:: vanou. grades 

av.,abk. 70-100% ot the m.teri&ls are 

derived from petr~ and 0.30% are 

aromatic hydrocarbons Ike benzene 

and tc:11wne.. Flesh points very With lhe 

exact c:ompos.ition but •• usually 
abo'H 1 oo·F. 

S10f'e98 Ternp«~~fl.ln: Amt»ent 
ln«t Atmo•pherr. No requiremenl 
Venttng: Open (llatM II'Te'Sierj 

NOT£S 



Naphthalene Cc 10H8 ) 

Physical and Chemic~l De~cription: white cryst~lline solid with a 

characteristic 11moth ball 11 odor. Nn.phthn.lene ~~more denne than 

water (sp. gr. 1.145) and ha~ a solubility of 30,000 - 40,000 ug/1 @ 

25°C, It melta at 80°C but will nublimc (voln.tilize from a solid) at 

room temperature. Naphthalene is considered n. polynuclear aromatic 

hydrocarbon (PA:1). 

Uaea: intermediate ~n dye production and formation of solvent~, 

lubricants, and motor fueli. Uocd directly n.n n. moth repellant. 

Toxicity: Naphthalene may be n.baorbed by inhalation, ingestion or 

skin or eye contact. Chronic ~~pooure can cauoe catarn.cts, kidney 

disease and red blood cell breakdown, e~pecially in infants and 

i'ndividualo deficient in the enzyme G6PD. Naphth.1lene has been shown 

to be nonmutagenic and noncarcinogenic. 

Classification: Hazardous Substance (EPA) 

Hazardous Waste (EPA) 

Priority Toxic Pollutant (EPA) 

Persistancc: N.1phthalene can oxidize in the prenencc of light and 

a~r, 50! after 14 days in one study. Microbial degradation han also 

been demonstrated in the laboratory in oolutiono as concentrated as 

3.3 ug/1. Little breakdown i~ expected, however, under the dark, 

anaerobic conditions characteristic of in-situ ground water. 



Phenanthrene (c14R1b) 

Physical nnd Chemical Deocription: colorle~s, monoclinic cryotals 

soluble 1n ~ater, 1,000-1,300 ug/1 @ 2.5°C, npecific gravity~ 1.179. 

Phenanthrene is a PAH. 

Uocs: dyen, explooives, a natural constituent of coal tar and of 

diesel oil (0.35Z). 

Toxicity: Phenanthrene has been identified ao a mild allergen and 

humnn de~l photosensitizer. Limited acute and chromic animnl 

experimento aha~ it to be of low to moderate toxicity. 

Classification: none 

Fluorene (ClJHlo) 

Physical and Chemical Description: Combustible white solid having a 

density of 1.20 and a water solubility of 1980 ug/1. 

Uses: Xanufacture of dyestuffs. 

Toxicicv: Litcle specific information LS available abouc the toxicity 

of fluorene buc it is a polynuclear aromatic hydrocarbon (PAH), a 

group which contains known hum~n carcLnogens. 

Classification: None 

.-·-·· 



OILS: DIESEL 

v-.- " nR£ HAZARDS JQ. HAl.UO /.SUSS II 00 CODE 

&.1 f\ool\ Point: (1-0) 1DO"f C.C.: (2-0) 1~"1' 

(s-___ , 

SLOP OI..Crwt':ld 11 pen;~. 
~ hr• dwpanment. 
AwOod conLac:l "'''h hQuid. 

Floab on,..., ... 

bot.lla &ltd r•mov• a•scfl81qed ""'lenal. 
No11r, loCal he•llh •nd ponuuon conu01 ~encies. 

Coml>uobt>lo. 
bllt'MJUI:in "'''" dry ct'lemleal. foam, ot c.att)On dioxide. 
WouoM m .. y ce M"'enotetNe on fife. 
Cool .t-.po.sed C:oni&H"IefS With 'WIIM. 

Fire 

CAll fOH MI:.OICAL AIO. 

UOUID 

~DIJ ': ~ .,.._ 
A•n\Ovd C:Oflt,.rOofl~ttvd CIOU'IIng .and shoes. 
Flusn antoeled .. ,.._,, .,,., ptenr, ol w•t~~~t. 
IF IN EYES. r.old r,ebds QPoiN'I and ltusn wtlh plenry of wit«. 
IF SWALLOWED V\0 vw:Um IS CONSCIOUS, 1\8•111 ~tiCUm annk waler 

01 milk. 
00 NOT INOLICE VOMITING. 

Exposure 

Water 
·Pollution 

o~.,.. 10 aqu.~tic ~- n high c::onc:anntion•. 
FOUMOg 10 shoreiar-... 
M•y ~ danQeroua tf II .mWl! wal., lntaltn. 

Nottty local health and W11cltlle orhoal:s. 
Nouty o~atono ol nea~oy .,..,., .nukes. 

l RESPOMSE TO DISCKARCE (s-___ , 

~ conWnrnent 
s;r,.,udbo....,.,..., 

o..mcal and phy3lC.al lrNtrnent 

~ CHEIIICJ.L DESIGIIATIOMS 

2.1 ca ~ Claoc """"-'lanooua 
~MixU• 

2..2 - Not applicable 
:U 1110/UN ~ 3.1/1270 
3.4 DOT 10 Mo.: 1270 

U c.LS ~ No..: Data not tvallable 

2. LA!EL 

2.1 Cat~ ....... 
2..2 c....: Not perUnent 

4. OBSERVABL£ CHARACTIRISTICS 

4.1 PbyoJc8l S1oto (oo shipped): UqUd 

4.2 Color. Ugh! -
U Oclor: !..ike fuel all 

5.. HEALTH HAZARDS 

5..1 ~ Prot.ctr¥e Equtpnent: GoQoJn 01 taee ~ 

Ll S)'mlo"""" f-..!nV Eo_.-.: H '""'"' io ;,g..1od, 1111 Jnae011ed ..........., ol•bowol """""""'" 
... OCCU". 

Ll y,__, of ~ INGEsnoN: do NOT ""'-'<:e ~ SKIN: ..;po oil. wull wilh ooop 

and wal«. EYES: wuh wrG'I coptoua llnOSIG of wal81" lot al \e.ut 15 min. 

U ~ L.1m11 Yoluo: No OlnQie TlV oppOcablo. 

!..5 Shein Tenn lni'YMdon Umlta: Oat. no1 ~ 

U ToaJd'ty by I~ Grat:M 1; LOu • S 10 15 glltg 
5.7 LaUi ToaJcfty: Da&a nol av~ 

U YefiOI (G.M) lni'tant ~tk:a:: Vapon. c:auM a alloht sm.v1in9 of the .,._ 01 raplracory 
.,-.&«n d pr-..nl Jn NQh conc.nhDona.. The etr.a .. l8f1"190'aty. 

1.1 LJq.,a6d or SoMd k'T1bn1 ~Dca: Pw~r.num ha.un:t. H spl~ on c1oG'W1'19 and allowed 10 

IW1'\Un. I'YWJ eauN IINI'tinQ and ~ of tne aiUn.. 
5..10 Ockw' J'hree.ho4d: O.La not naal&t:H 

S.11 IOC..H Value: O.ta no1 avarlaiM 

c. c. ... - Um/tl "' AJr: 1.3-8.0 ""'· ... ... ,...~-0.,-
loom, "'out>on -

L4 ,... ~ Jo9onto Nol1a be 

u..d: Walelt may~ Nl'f~ 

L5 a.p...ct.~ Hu:wdl or Cornbuetton --poninonl ... -lo1Fn:No4,......,. 
L7 ~ T__....., (1.0) 3SG-425"F 

(2.0)4~5"F 

u ~-Not pot1»onn 

Ll ~ Rat.: • rrwn/min. 

LIO ....,._llc:FianwT~ 
O.ta not avalia.bM 

L11 - A>r to fuel""""' 
Data nQ( IYaNt*i 

L12 fl8me T ..,..,.,..twr. O.ta not .l"t"'oilab'e 

7. CHEMICAl IEACTMTY 

7.1 React:tvtty With Wat.r: No tMCtion 

7.2 ll-"""Y ...... c:on.-. - No 

7.3 Stal>lllty Durln'l T~ Slabla 

7.4 --.... .. _lot Addo ond 
ea-Oco: Not ponlnenl 

7.5 Polyn~Uon: Not poninon1 

7.t Inhibitor or Potymwtzatton: 

-~· 7.7 -Rallo (R- 1a 
ProduCt): Oal& not avaifatM 

7.1 A..etMty Group: 33 

L WATER POLLIITlOM 

L1 Acpltlc Toxk;tty: 
20-4 "'Q/1/2-4 ,.,.,~ Atnerican 

ll'lad/rt._/sallwatw 

1.2 Wat.rfowl Toddty: >20 rnUJtv 
/lDn/m&llard:s 

u ~~ o.n-n Oomand (1100~ 
Oa ta nol IIVdab&e 

u food Cl>oln ConeonU"ollon Po-
None 

9. SHIPI'\MG IHFOIIIATION 

1.1 Gt-. of Purity: OleMI Fuol 1.0 (.'.Snl): 

OioMI Fuel 2.0 (ASn.A) 

1.2 ~T.._......,_ 

u lnef1. A~ No requir....,.,. ... v- Opon '""""' .,..,.,, 

A·T.U 

11. HAZARD CUSSiriCJ.TIOMS 

11.1 Codoof-~ 

Comouot<llo -
11.2 MAS.......,""""' to<- w-

T• a .-pew taDou: Hot bl-.d 
11.3Nfl'AIIuanl~ 

12. 

1%.1 

12.2 
12.2 

12.4 

12.5 
12.1 
1%.7 

1:U 

12.1 

12..10 

12.11 

12.12 

12..13 

12..1-oe 
11.15 

12.1t 

12..2<1 
12.21 
12.27 

NOTES 

eo_., C>ooolllco1!on -Hazan! (11 ... ,___ 0 

~(Rod) 2 
~(Y,.._) 0 

P!iYSICAl AMD CHEMICAli'ROP£l!TlES 

Pl7yoicol SUta at 15"C ond 1 111m: 

U<>-Od 
»o1KuLvWoOght:Notpe">'>0<11 
BcMIIng Porrt al 1 atm: 

550-6-&Q"F 

- 2'83-:J:3.8"C- 561-4trx 

f~-
010 -30"F 

• -t! to -34"C - 2S5 10 2':frl( 

O!Oicol y..._. ...... - ~ 
cn<>col ..._....., - .,...,.._ 
s.-H\< Grrrity: 

D.&ott all&"C ~ 

~--T-
(Mt.) 2S ayr,esJr::rn - 0..025 N/m If 

20"C 

~W-IntorlodoiT ......... 
( .. l) 50 dynes/r:rn - 0.05 N/m 11 ~ 

y- (lloo)- Cln""Y: 
Not pe<1lnOnl 

Rotloo!SpocttlcHuti<JIV-IIloo~ 

No!~ 

u..nt llut <JI Vopotlzollon: 
Noll*""""' 

.._t of Cotnbwt1otc -UI.A.OO Btulb 

- -10.200 cal/o - A2'V X 101 J/IUJ 

-· <JI DocompooiiiOr< Not ~*""""' 
H.eto1~Not~ 

-• of ,.,.,._..."""' No4 '*""*" 
~of fw.lon: Dar.. I'CI't ~ 

~ Vak.t« Data not I'VUab&e 

Rekt V..,ot ~ Vl/'llft 

JUNE 1985 



OILS, MISCELLANEOUS: LUBRICATING OLB 

~ Common Synonym~~ 
Crani.GaM oil 
Tt~oil ..., ...... 

S~op drW:ha•ge ll po~. 
~ hilt ""P.lllmeol. 
A'IO'd contact w•lh bquid. 

~laonwalet. 

tsuaate .and tfllltnOYII dl::.charged metenal. 
Nobty local ht;. .... IUI and polk.luon conuol agenOes. 

Com<>uo-. 
E:.t•fl~J'."h w•lh dry cl'\emlcal, roam or arDon dioxide. 
Wahft' i'Niy blot IIWIIOCtrv• on 111111. 
Coo' 8llpcJsed COOidllll:lll:io w•tn ..... ater. 

Fire 

CALL FOR MEDICAL AID. 

UOUIO 

~~:: :::::!~ 
All:lmo-wv contanun.,.tdd tlotninq and !.hoes. 
Flu!oh alhJCiifoJ illtta!i w11n P"lf•tt 01 wahtl. 
IF IN EYES. hoiiJ &'l'e+Kls open and rf\.o~ 'With plenty ot •ater. 
IF SWALLOWED ana vcum ~CONSCIOUS. ha'<~tt VICtim lliVlk. water 

Of m.lk. 
00 NOT INDUCE VOMITING. 

Exposure 

Water 
pollution 

Enect or low concentreDOOS on aquabC "'• is ~n. 
Fouling lo shofetane. 
Mly be danQet'OUS rf K enlen walw int.kes. 

Nollty local healln and .,,kJJ•Ie ot1~e•als. 
Nouf'r oovrators ol n10a•ov water lf'ttd.kes. 

L RESPONSE TO DISCHARGE 

(SM Reapon.M .. ethoda Hanc:tbook) 

Med'\anicaJ contalnment 

Should be femc::rved 

0\emic.al and physM:.aJ traatment 

l CHEMICAL DESIGNATIONS 

l. 1 CO Comp~~tlb'ltty Ctaa.a: Mi3ceU..neous 
HyO'oealbon Mixtuf .. 

3.2 ,........., Nol """"""""' 
3.3 1»0/UH OHI!Inollon: 3.3/1270 
3.4 DOT ID No" 1270 
l.S C.U Revlatry No.: Data nol avatlabM 

2. LABEL 

2.1 C.t~N~ 

u 0.....: Not peninenl 

•• OBSERVABLE CHARACTERISTICS 

4.1 Pllyolc.l Slalo I" olllppod~ UqUd 
4.2 Color. Yellow ftuofescent 

4.3 OcSor. Ow"ac1eri$tic: 

5. HEALTH HAZAROS 

5..1 ~ Prolecttw Equipment ProtecD¥e Ofoves; goggles or face !Neld. 

!..2 Symptom• Following b.poaurr. INGESTION: rnirwna1 gn.,ointesunat ttact initadon; increased 

lr~ ol bc)o,ntl paaaaQe may oetU". -'SPIRA liON: P'J'moNry mtatJOn Is ncirmany ITIWWnaJ 

but may become mote sevete M't'tHal hol..n anw alq)OSUt'e. 

5-l TrNlnMIII of Expoaure: INGESTtON: do NOT lawAQt~ 0t induce V01Mtng. .ASPIRATION: lreetmetU 

ptoD&bly nol requWed; delayed developmenl ol puUnonary irntalion can be detected by serial 

chel1 x-rays.. EYES: wash Wltf"' copious quantrty of •atw. SKIN: wipe otf and wun Wlll1 soap 

and watet. 

L4 'ThrtanoHt Umft Yalue: Oala not avUabte 

S.S Shof1 Term lnl\aii!Uol'l UmUa: Oata no1 av&llatH 

l.t Toxlc:tty Dy lft9ntlon: Gr~ t: w •• - 5 to 15 Qikg 
5.1 Uta Toxk:lty: Data nol ...,.,able 

I.J Ya.pol' (Qaa) lrrttanl Crw..Ktert.Uca: Vapcn caUM a 3Jight smarting or the eyes or respiratory 
• .,..,.., d praMt'll In high concantraliona. The anect is tetnpaf'ary. 

5.1 lJqWd 01' 5olkl lrrttant Char.ctettallca: Mirlmurn 1\alan:t. II splled on doti'Wlg ancr anowed to 

1.10 Odor T'hrw.nokt Data not awailable 

5.11 IOUi Y...,..: Data not avlllfable 

L1 
1.2 

.., 

... 
u 

... 
1.7 ... ... 
L10 

Lit 

Ll2 

7.1 
7.2 

7.3 
7.4 

7.5 
7.6 

7.7 

7.1 

1.1 

1.2 
l.l 

1.4 

1.1 

9.2 

9.3 ... 

L nRE HAZARDS 10. HAZARD ASSES$1100 CODE 

flooh Pofnt 300"F C.C. [SN-~-1 

- Umllo ... Air: A·T..U 
Oatanotav~ 

F1ro EJIUno;luiohlng Agonta: Oty d>ornlcol. 
foam. Ot carbOn cloldde 

Flro £I1InvuloNn9 _ .. No! lo bo 
II. HAZARD cwslnCAno"s 

UM<t Walet of lo.m may Cll ... lrolt'llnQ. 
Sp.ciol Hozwdo of Combuollon 11.1 C46oof,_~ 

--~ Nol '"''"" 
Bef'l.nkM' In Flrr. Not partlnenl 11.2 KASttazwd~tor-w...,. 

19n1110n T ompono...-.: 500"f.700"F Trall890I t1Docr: Noc 1s1«t 

Eloetrlcof Huon!: Not portlnont 11.3 Hf'PA ttazwd COooomco-. 

Burning R•t•: -4 mmlmln. c.~ a...Hicotion 

"'""""11C flomo Tomponlurr. HoallhHaun:I(Biuo} •••••••••••• 0 

Data not available Flatnm&biol!y IRed} ••••••• r. ..... 1 

Stold>lomoDfc A!r lo fuot Rallo: R...:IM!y (Y,_J ••. • •••••••••• 0 

Oallnolav~ , 
f'lame Tem~tur« Data not nail.a.t:M 

1. CHEMICAL REACTIYill 

Ruc:ttrtty W1'th Wat..-: No reactSon 
RaK'tMty •M CMnmon Material.: No 

reKI>On 

Stablllly OUrfnQ Tranopon: Stab .. 
Hauu.uz~ Avant• lot Add• and 

Cawtk:a: NOI peniMnt 

Potyrnertu~ Not pertinent 

lnl\lt>nor of PotymertutJon: 
Not pertinent 

Molar Ratto (A .. ctanl to 
Product): Data not av&labJ.e 

Ructtvlty Group: ::13 

12. PHYSICAL AKD CH!:MICAL 1'1t0P!:RTIES 

12.1 PnyaJcal State at 15"C and 1 atrn: 
UqUd 

12..2 -... .... w-tNol~ 
12.3 l5olUng PoW!t II 1 atrn: Vary l"'.igta 
12.4 frMz:ing Point: Not pec1lnenl 

12.5 ~ r__......, No< pott;nent 

L WATER I'OLLlfTIOH 
12.1 Crt11Ca1. ~ Nol P""i"'""' 
12.7 Si>ed'lc a...ny: losll 

Aquatic Tolktty: Oa!.a not &Yail~a 0.902 It ltrC (liquid) 

Waterfowl Toxlctty: Oata noc IIYUable 12.1 Uqo.old Sur1oco T ono1on: 

Blolo9feal Oxyvon O.mand (1100~ 3e-37.5 ctynoslcm 
Call not awllllable • 0.038-0.0075 N/m 11 2'0"C 

food Chain Conc•ntratlon Potentlat 12.1 Uquld Wat.,. ttrterhd.al TH'I:tJol'l: 

None 33-54 ctynoslan - O.~.C54 N/m 

at 2CrC 
12.10 v._ IOoaJ ~ GnY~ry: 

Nol~ 

12.11 Rallo of 5pK<fiC liM,. of v._ ICloa~ 
Nol per1r*O 

12.12 Latent tt.at ol Y.ponz::.tion: 

Not poninonl 

11.13 HNI of Combu:aUott: -HI.A.&e B!Uib -

-10.210 e&U9 - -429.ia X to• J/Ju; 
12.14 Hoot of~ No< pen>nenl 
12.15 Heal ol SokiUon: Not ~ 

9. SHIPPING INFORMATION 12.11 Heal of P~Uon: Not~ 

12..25 tkat of fl.l&lon: Data noc a¥&11a.t>'e 
Gnclas of Purtty: Various viscosities 12..21 l.JrnltJnog Value: Data not awuat»a 
Star~ Tempanh.H"a: Ambient 12..27 Raid V890f' ~ O.ta not awu.a.ble 
ln.rt Atmoa.t)l\ef'r. No requitemem 

Y"'tin9: Open (flame anes1er) 

NOTES 
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OILS, MISCELLANEOUS: PENETRATING OPT 

Common synony""' 
p,........,..~ 011 
Wet« oap..::inQ oil 

Oily liquid 

Fk>lta on wllet. 

S10p ouochat\,ld 11 po:.~. 
~i 111~ dup..utn1en1. 
AwOid COtllaCI with liQUid. 
t.olate and t!iOIOVfil a.=ocharged rnatenal. 
Noldy loa! htulltn and pollulKJO contrOl agoncies. 

~oble. 
e ... unyuu.h with loam, dty c:l"loetn~CaJ, Of c.artlOn diOx~. 
W&~t8f me)' be ll"'&tftK:Irwti oo twe. 

Fire 

CALL fOR MEDICAL AIO. 

LJOUJD 

~~~u:J ~o1!~ er-L 

AunKNtt contan111wtod dotning and shoes. 
Flu:.n af1ectttd altNIS Will\ pWnty or •lltUf. 
IF IN EYES, hOHj &yw'-Js ~n and !lush with plenry of watet. 
IF SWALLOWED and ¥1ClNn as CONSCiOUS, h.~~t.v• w;tlm dnnk walet" 

Of mtlk. 
DO NOT INDUCE VOMITING. 

Exposure 

Water 
Pollution 

Enect ol iow concentrations on aquatiC bla 1:1 unknown. 
FOUIII"'Q to snotel.ne. 
'-Cay be danQ8fous d 11 em., water intakes. 

Nohty lOcal hOalln and wlldhf~ oHioals. 
Nohty Ol)tlf810f:.. ol no:~.uo, ..... ,w ll"'tOt.ll.es. 

I. RESPONSE TO DISCHARGE 

(s.. RaaponM Wathoda Handbook) 

M.chanicaf eontainmenl 

5l'louHS be f&mO\Ied 

Chemical and physical Vealmenl 

l. CHEMICAL DESIGNATIONS 

3.1 CG Comp.tltHUty C1aaa: Misc:aRaneoua 

HydtOeal'bon Mixturaa 

3.2 fomM.II&: Not applicable 

1l IWO/UH DesJQNUon: l.J/1270 
l.<l DOT 10 No.: 1270 
3.5 CAS Re-gistry No.: Data nol avaifa.bla 

2. LABEL 

2.1 Cat~None 
2..2 Cia...: Not pertinent 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phya.Jcal Stale C•• ah.lpptcf):: lJQuid 
.C.2 Cotor.: Yellowish 

4.3 Odor: like motet ot1 

5. HEALTH HAZARDS 

5.1 P..-.onal Prolecttva EqufpnMnt: ProlltCt!Ye glove.; QOOglea Of face shield. 

!..2 Symploma Followlftv Expo~•: Uqutd tni:Y imtale slomeeh and lnaease fT~ of bow~ 

""'"'""""' ... 
5.l Tt"Uttnent of Expo....-.: INGESTION: 1\1.,. W::t:i:m OY\k walet ot milk: do NOT lndoca vomiting. 

)..SP1RA TION: Check lor de,.yed deYH)pment of pulrnon&fY ilritabOn by S8f1ld Xofayt. EYES: 

waeh With copious. amounts of wal•. SKIN: wipe orf, wash wtth soep and waler. 
5.<1 Threehold Umn Valur. Data no1 avdabla 

U Short Tann lnM&.tSon UmUa: Data no! avlllab'l. 
5.1 Tuldty by lngasllon: Gtaoe 1: LD•• - 5 10 1$ g/).g 

5.7 Lata Tox.Jdty: Data not avatlabla 

5.1 Vapor (Gas) ln1tanl 0\aractariallca: Vapor-s eauu a sJight smarting of the eyes or rnpilalory 
syalern d pasentln Ngh coneenntion:s. The aHKt ;. !ernpo~ary. 

5.1 Uquld or Sojld Irritant ChwacterlaUc.a: Minimum hazard. II sptlled on clothing and allowed to 

S. 10 Oci:Of' ThraahOkf: Data not a..,adable 

5..1 1 IDL.H Yalu.; Data not avatla~ 

L1 
1.2 

1.:1 

1.4 

1.5 

Ll 

L7 
Ll ... 
LID 

L11 

L12 

7.1 
7.2 

7.3 
7 •• 

7.5 
7.1 

7.7 

7.1 

1.1 

1.2 
I..S 

1.4 

l.t 

1.2 

'-' ... 

&.. nRE HAZARDS 10. HAZARD ASSESSIIOO CODE . 

flaoll Point 295"F (SMI!uM-d.._._l 
-~lnAir: A·T.U 

Data nola~ 
Fin E111ngulaftlnt Agonta: Foam. Q-y 

cNmica1. Of Clf1)0n doxkla 
fino U:1lngulahlng Agonto Not 1o bo 11. HAZARD CLASSIFICATIOHS 

UHd: Wat• Of foam may caUM frothing. 
Coclo of fe6onol ~ Spada~ Haurda of Combuetlon 11.1 

Produdo:Not~ Not Jloted 

llo/loYiot In fl<r. Not pertlnwlt 11.2 MAS~ R.a~ fOif ~ Wli_, 

lgnhion Tempenturr. O.ta not IIV'all.ab'e T.............-.Notbled 

Eloctriool ........ Not ~t 11.3 HFPAH&zard~ 

lk.w'ning Rata: Oall not available Not listed 

.A.ci&.badc flame T.mpen~ture: 

Oa.ta not avail&b&a 
~ 

Slolctdomab1c ~ to Fuel Ratfo: 

O.tanol.ava.lla~ 

f\am.e T ..npen.lunr: Data not I'VaJI.abl.e 

]. CHEJIICAL REACliVm 
' Raacttvtty Wtttl Water: No reaction 

Raactlvtty with Common Maler1.ala: No ,_ 
St.ablllty During Tronopott: Stable 

Neutralt:zinv .-,goenta for Adda and 
Cauatlca; Nol partinenl 

Polyrnarb..I'Uon: Not pattinent 

lni'Ub110f' of Polymer't::Uit1on: 

Not po<tJnon< 
Wol.at RIIUo (R .. ctant to 

Product); Oat.a nol available 

R .. cttvl'ty Group: 33 

12. PHYSICAL AND CHEIIICAL PROPERTIES 

12.1 Phy•k:al Stat• at 15"C and 1 atm: 
I.Jquld 

12.2 Moleculor Wol<jht Not pr:non1 

12.2 Botllnrg Potnt 111 1 atm: Vt~ty t".igh 
12.. f'":zlng Potnt: Not pet'tnlt'1C 

12.5 Crttleal T..,_.wro: Not pr:non1 

l WATER POLLUTION 
12.1 C:rt11cal ,.,........., Not ~ 

12.7 Sp.c~nc Qr..,1Ty: 
Aqu..lk: Ta:11c:tty: Call not available 0.896 t at 20"C (Bqud) 
Waterfowl Toxle'tty: Data not availabl4 12.1 Llquld SurlK4 Tonolon: .•. -leal Dxy- Dornond (BOD~ 29.1 dyMslcm 

Call not nU~ - 0.0298 N/m al 2.C"'C 
Food Chain ec.nc.nlniUon Potentt.at 12.1 Liquid Warw lntartacia.l TN-.~on: 

None 5.5 dynes/em - 0.005.5 N/m al ZTC 
12.10 Vapor (Qu) SpocJt1c Grn!!y: 

Not--
12.11 Ratio ot Spoctnc lloota ol Vapor l<ln~ 

Notpo<tJnon< 

12.12 Latent liaal of VI9QI'tl:ldon: 

Notpo<tJnon< 

12.13 ~.t of~ (nt.) 

-18,000 Btw'ltl - -IO.co:l c:aUg -
~20 x 1o-t JJ).o 

12. .. Heat of ~Oon: No( pertinent 
12.15 H .. t of SoM:Son:: Not pertnent 

9. SHIPPING INfORMATION 12.11 Heat of Potyrn.trlzaaon: Noc pet1:inent 

12.25 HNt of fu.Jon:: Oata not rw"&.iable 
Grade• of Purtry: Commcwdal 12..20 UmltJng Vatu« O.ta no( I"W'LUbkk 
Slora.o- Ta~n~rure: Ambient 12.27 Raid Vapor ~ O.ta noc avaia.ble 
lnel1 Atmosphlf'r. No requirement 
V.nlln9: Open (flltnl arrester) 

NOTES 
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The World Henlth Orgnnizntion han entablinhed nn internntion~l 

s tnndard for PAR 1 s in drinking water of lens than 0. 2 ug/1. This 

recommendation is bn~ed upon the componite analynis of six PAH's in 

drinking water: fluornnthene, benzo(a)pyrcne, benzo(g,h,i)perylene, 

bcnzo(b)fluornnthenc, bcnzo(k)fluoranthcnc, and indeno(l,2,3~cd)

pyrene. The oelcction of thene nix PAR'n wno not made on the bnnin 

of health effects but were oclcctcd an uneful indicatoro of PAR 

pollution. The EPA cutimatcd carcinogenic rink of lo-5 for n 

lifetime consumption of ~atcr 'W'i!:h a concentration of tota.·l 

carcinogenic PAIT'o of 0.028 ug/l in not applicable ~n thin study 



ALL RIGHTS RESERVED 
-cuSTOMER P.O. NO. J-12290 

TWX 510-670-3600 

DATE 2/23/88 MATERIAL SAFETY DATA SHEET PAGE 

SECTION I -GENERAL INFORMATION 
\TALOG NO 48510 (REORDER PRODUCT BY THIS NO.) 

.t'RODUCT NAME '1,1,1-TRICHI:OROETHANE 1G~ 
DATA SHEET NO R430110 

1,1,1-TRICHLOROETHANE 
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 

1 

VAPOR PRESSURE 104.40 25.0 C SPECIFIC GRAVITY 1.330 25.0 C (WATEF=J 
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 

~ASH POINT 

EXTINGUISHING MEDIA 

WATER 
C02 
DRY CHEMICAL 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
F FLAMMABLE LIMITS LEL 

SPECIAL FIRE FIGHTING PROCEDURES 

7.0 UEL 

WEAR SELF 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 

EMERGENCY AND FIRST AID PROCEDURES 
EYES 

FLUSH EYES WITH WATER FOR 15 MINUTES. 
CONTACT A PHYSICIAN. 

PPM 

16. 



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 2/23/88 MATERIAL SAFE~Y DATA SHEE~ 

CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.) 
·RODUCT NAME 1,1,1-TRICHLOROETHANE 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. 

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. 

PAGE 

NEVER ADMINISTER ADRENALIN FOLLOWING METHYLCHLOROFORM OVEREXPOSURE. 
INCREASED SENSITIVITY OF THE HEART TO ADRENALIN MAY BE CAUSED BY OVER 
EXPOSURE TO METHYLCHLOROFORM. 

EFFECTS OF OVEREXPOSURE 

MAY IRRITATE EYES AND/OR SKIN 
MAY BE FATAL IF INHALED 
MAY BE FATAL IF 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. 

~ONDITIONS TO AVOID 

AVOID MIXING WITH CAUSTIC SODA, CAUSTIC POTASH OR OXIDIZING MATERIALS 
SHOCK SENSITIVE EXPLOSIVES MAY FORM. 

2 



SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 2/23/88 MATERIAL SAFETY DATA SHEET 

CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.) 
( RODUCT NAME 1,1,1-TRICHLOROETHANE 1G 

DATA SHEET NO R430110 
1,1,1-TRICHLOROETHANE 

* CONTINUED * 
INCOMPATIBILITY 

STRONG BASES 
OXIDIZING AGENTS 

SECTION VI - REACTIVITY DATA 

AVOID USE WITH ALUMINUM AS SOLVENT MAY DECOMPOSE~ 

HAZARDOUS DECOMPOSITION PRODUCTS 

HYDROGEN CHLORIDE & POSSIBLY TRACES OF PHOSGENE 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

_£EPS.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 FEDERAL, STATE, OR LOCAL REGULATIONS 

SECTION VI I I - SPECIAL PRQ...'J2~CTIQN_I_N_FORr1ATION 

RESPIRATORY PROTECTION (SPECIFIC.TYPE) 

WEAR NIOSH/OSHA APPROVED RESPIRATORY PROTECTION. 
WEAR SELF CONTAINED BREATHING APPARATUS. 

PROTECTIVE GLOVES 

WEAR NEOPRENE GLOVES. 

EYE PROTECTION 

1EAR PROTECTIVE GLASSES. 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

PAGE 

607 

3 



. _SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 
TWX 510-670-3600 

DATE 2/23/88 MATERIAL SAFETY DATA SHEE~ 

.. -.CATALOG NO 48510 (REORDER PRODUCT BY THIS NO.) 
0 

'RODUCT NAME 1 I 1, 1-TRICHLOROETHANE 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. 

PAGE 

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 
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t 
.c 

TETRACHLOROETHYLENE 

Watery liquid 

SiOP dlach.atQfl If poa.M>Ie. 
A't'Od COf"'LIIIC:I Wllh hquld and 'f'lpot. 
1:1ota 1e anCJ remove daecl\atged matenal. 
Noury 1oc411 rw..ttn and poltuuon coovol ~·· 

Fire 

CALL FOR MEDICAL A!O. 

VAPOR 

~ .rc: ~ e:::.,.,. 01 lou of conacloulnMa. 
Mov• 10 , • .,.. u. 
11 tweath&nQ hU slopped. gr.... arvtidal rnpWaUon. 
11 bt~~o~alt'w'lQ Ia \lfftiCUit, ON'* oxygen. 

LIQUID 

Exposure 
~~;o~~~ 
Rafi"'IW• contatnlf\a.ted dolhlng and ahoea. 
F!uah atlected &~eaa wrth ptenty ol walet. 
IF IN EYES. r.o10 ~tyebd• opoen and nuah with plenty of water. 
IF SWALLOWED and vctm .. CONSCIOUS, tl.llve W:um CklnA water 

Of ..... 

Water 
Pollution 

Erfec:l of bwf concentraDOnl on aq,J~~I:Ic llfa Ia uniu'lOwn. 
t.lay ~ cSangerou. M' il .nMrl water r~I.U.ea. 

Nouty kl<:.al heah.n and 'JII'IIdJHe otficials.. 
Noaty opo.tatora ot ne~~rtry walet 1111.akts. 

2. LABEL I. IIESPONSE TO DISCKAR10E 
~"- ... __ , 

2.1 ea.._-, None 

Sho.idb&~ 2.2 Clooo: Nol po<1n0nl 

a-neal lrd pl!yobl troo!menl 

3. CHEMICAL DESIGNATIONS (. OBSERVABLE CHARACTIRISTICS 

J-1 OCl ~ C1oea:- lolod 41 l'l1yoicollltllto (• "'-1: Ll<J.M! 
1.2 ~o.c-co. 4.2 ~Cobleoa 
:u ..0/UH Deol9notlon: 8.0/1887 4.3 Dclor. E- lko d"lk:n:llorm: rr-, ,.. DOT ID No.: 1087 -:u c.u ~No.: 127-1&-4 

5. HEAlTH HAZARDS 

L 1 ~ PTotect:tw Equipment: For ~vapor c:orc«Ttratlona tae appt'O\'ed c:ari.at• or 
.... _ muk; d"oomlcol googloo ... face - ploaliC glova. 

L2 l'yn'l9torne Folowtng ~ Vapa an anect oentral I'*"WCCIe rystem and c:a.e anes1hnl&. 

~ m.1y hftale .Min an• PfOb'l9td contact. May kmate ..,_ bl.ll c:a.i...& no ~-

U T,_cm.nt of Expoew« INHALATK:>N':: W ....... oc:o.n. f"eeTTI'W'tt peo.nt 10 n.h ar. k.-p tW'n 
wwm ord q..io~ lrd got ,_.. on.nliotl. INGESTION: Jnc>..oo ~ ..-v, on pnyoidon"o 

~don. EYES ANO SKIN: tun -.r1h pNnry of wat• and -981 rn«1ca1 anention If 

• h'ftallon 01 .-..v oc:a.n. 
L4 nw..hoW Unit YMM: 50 ppm 

u Rlort Term W....don LJmftc 100 ppn fa eo I7Wl. 

U Toddty try ..... Don: Gnd• 2; LD,. - 0..5 to 5 g/k.g 

L7 uw To&lcfty: No->o 

u v- (Goo) '""""' a-.ctonodco: v~ a... • oAo/11 ""'"""'0 at""' ..,.. a ltvool M 
PfW"M"'In Ngl"' CQI"'IC»>>raDona. The eflec:l il ~-

LI Uquid " SoW lnitwtt 0\ww;'l.,...tk:c MWwnurn h&Z..an1 n l9lfted on dothlnQ and dowed to 
,..,..,.._ tnay caa-e .,.,.,.ang Wid ~ ()( ll"'le ~ 

Lta Od«~5ppm 
L11 IOC..Ji Y.-,.: 500 ppm 

1.1 

1-2 
u ... 
1.5 

... 
1.7 ... ... 
1-10 

1-11 

1-12 

7.1 
7.2 

7.3 
7.4 

7.1 
7.1 

7.7 

7-A 

L1 

1-2 
L3 

... 

1.1 

1.2 
1.3 

u 

'- nilE HAZARDS Ill. HAZARD ASSESSIIEKT CODE 

F1ooh Point - llonVnablo 
(So-o-~-) 

~ Umlto In Air. Not llonVnablo A· X 
fft ~A-- po<tlnOnl 

"" £l<tlnguloNng Agonto Not lo be 
.,_ Not po<tlnOnl 

Spodol Ha...-do or Combuollon 11. HAZARD ClJ.SSinCATIOXS 
l"r-.eto: Tozlc. nttotlng - m-y bo 
~1edi1r'ln. 11.1 Coc>oofFecloniA~ 

- In ftrr. - po<tlnOnl 
OA"'·A 

Ignition Tompomutr. Nol llonVnablo 11.2 IIASHozotd~lo<!SUkW-

[IKtrlool Hozont: Not penJnont T,...~m~.: 

Bwntng Rate: Not ftanvnable Ca-l"90f"Y ~ 

Adiabatic fJwne T~"-"'« Fro 0 

0.\a not available ' -8tok:Nometrtc AJtt to f'u.l Ratfo: 
y.__ 1 

Da\a not •vaAeJ:W.e Ll<J.M! "'Solid---- 1 

Ftamo T ..._..,.....,.Dolo not ovalablo Poloor-. 2 
Wa1«~ 

Humin ToxX:i!y 1 
AquoliC T=<ity l 
AMttwtie EM'ect 2 

7. CHEIIICAL REACTIVITY RMCIMiy 

R..ctMty With Wat...-: No ~ 
Olh« C>-oo<ncall ____ 

1 
Wa1• 0 R...cttvtry wttn Convnon MatMiale; No 
Solt R-=<~on 1 rNC!Ion 

lllaiXIIty During Tronoport: Sloblo 11.3 HFPA KoDnl C!ualllco!k.-. --lot Addo ond 
Nol .. led 

Cauodco: Not poninenl 
Polymo<tu-.: Not ponlnenl 
Inhibitor ol Polymo<tu-.: 

Not po<tlnOnl 

-Rollo (A_. to 
P'roduct): Data not avdabloe 

ANCIMty ~Dolo not OYolloblo 

12. PHYSICAL .IJCD CHEIIICAI. m!PERTIES 

12.1 Ptryolcal Stmo ol 15"C ond 1 atm: 

Ll<J.M! 
12..2 lololoculo<Woiglti:1&S..!:! 
12.3 IOolllng l'olnl II 1 atm: 

2SO"F • 121"C • :n-<"K 
12.4 ,_,.,.., 

l WATER POLLUTION ~.l"F • -22.4"C • ~-O"K 
12.1 Cr!tlcal T ..._......, 

Aquotlc Tolddty: Dolo not ovoloblo &S7"F • :J.<7"C • S2'J"K 
Wa1et1owt Taxk:tty: Data nol available 12.1 Cr1tlcal ............, - peo-hWII 

--Ox'f9on Domond (BOD~ 12.7 _.-.ea....ny: 
None 1.83 at 20i: ~ 

food Chain c:ono.ntrollon Potonllol: 12.1 IJquid Surtoco Tonolcw1: 
None 31.3 dynea/an - 0.0013 H/m 11 20'"C 

12.1 IJquid w ..... Jntorr.cw Tonolcw1: 

""'·_. ~an - 0.[).4..4.4 N/m 1:1 2'S~c 
12.10 y- (Goo) - On-Yfty: 

Not peo-hWII 
12.11 Rotlo of Spodllc IINII ol Y- (Q.oo~ 

1.118 
12.12 L.oi-HN1CJIY~ 

80.2 Bb.Ub • S0.1 coUg • 
2.10 X 10' J/~ 

12.13 
-· "'eomo...-.: Not~ 12.14 lleotoi~Not--

'- SHIPPING INFORIIATION 12.15 HN<CJI--.---
12.11 HMt of Pol')iiwttzatbc Jroiot ~ 

- of Purity: Dry clooAno ord 12.25 HMt off~ 0.1.1. not~ 
lndullrial gr-.: V5 + ... 12..20 L.lmltlng YM.Ic: Oata I'IQI .rnJ.ab'ol 

St..--T..._,.to.rr.Atnblenl 12.27 Aeld Va9« ~ O..U. I"'C. aval6bl4l 
"-1 Allnoopl>«-o: No r~ 
venano: Pr--..~ 

MOTES 
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TETRAETHYL LEAD 

c:oonn- Synonymo 

TEL 

Colorieu, but fMy odor 
-&lly<lyedrod 

LNd letJHthyt 

AVOiO CONTACT WITH LIOUIO ANO VAPOR. K.a..p ~J:e,*""*'Y· 
W.w ~,!:~;~ bf-lhtng &ppM&IUS, a~ t OVetdOlhing 

Stop Otsc.harge d pos.sibltt. 
CIJ .... dapilltm&nt. 
$t.y ~ and UH W&ler sp'l"f to ""1o.nock down .. ~&pot. 
b.olllta and ra~fnQ\Ie dtschatg.d mauwwl. 
No\lly locaJ health and poHullOO conuol agencies. 

Fire 

CALL fQH MEDICAL AIO. 

VAPOR 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 

=~~~~:x-:w. 
11 bl~lhtng has atopped, p;...e &tUflciaj re~piralion.. 
If bnut.U'Ung i5 cllrtcun. grw• oq.g.~n. 

UOUID 
POISONOUS IF SWAUOWED OA If SKIN IS EXPOSED. 

Exposure 
WIJI bu'n eyea, . . 
R""OO¥"' CO.Ilatrlll\aled ctoliW'IQ ana .noaa. 
Flush arlactod 1.1••• WIU'I p~wnty of 'WWIIIet. 
If IN EYES. hOkl eyeac& open and !lush with plenty of wal•. 
If SWALLOWED and wiCI.Im IS CONSCIOUS. ha~• vw:nm dr1nk watltf 

IF S~A'r~~~o~: ~=~~~~-US OR HAVING CONVULSIONS, 
do nottw"og aac•pt k'*P vic;Dm warm. 

Water 
·Pollution 

HAAt.OfUL TO AOUATIC UFE IN VERY LOW CONCENTRATIONS. 
Uay De dangerouti II it enlWll watw intakH. 

Notify locAl health and wildbfa olficials. 
Nollfy ope~alOis ol ne&~Dy wata~ lllt.all.es. 

L RESPONSE TO DISCHARGE z. LiBEL 

ISM A- llelhodo Hond-) 2.1 Col_.,: Polson 

...... ~poioon. 2.2 a.-s 
....... c:ontaminanl 

A•tnct acc:eu 
Sh:Juld be rlllnCNed 

~ and phyaicat b'e•tment 

l CHEIIICAL DESIGNATIONS (. OBSERVABLE CHARAffiRISTICS 

:1.1 co CompodbiDIJ a .. ., No< btod 4.1 Phyoleol Stolo , .. ohlpped): UquKl 
:1.2 Fotmui.E Pb(CJH•)• u Color: Oy«t r~ ot OU\ef cbdnctJve color. 
:u JWOIUN Dn19MIIon: 8.111&<0 ..., Odor: Sweer 

u DOT 10 No.: 16-48 

:1.5 CAS A09lolry Mo" 7~2 

5. HEALTH HAZARDS 

L 1 Pononol Pro.- Equipment Organic vapor 1ype canlalor f..,. mu1< lor 1lhor1 poriodo; ar /lno 

- lor ""- poriodo; noopr......CO.Iod, liquid-proof g/oYes; prot..,... gc>QgiH' "' f""" -ld; 
.rw&e 01 ighl-cob"Bd do~ rubb« .no.. 01 boola. 

5.2 Symptomo f-'"""9 E>~ Jncre.,.od urinary output of leod. n o lorQo deg<M ol llboorptlon 

lrom ~Don 01 akin contact. m~~y cauM W1aorrv'lia. exc:l1abt.ltty, de'"-m. ~ and death. Oo 

tw:11t coniuM """" l'o'g.anic: loud. 
U TrNtrnent of E.J:~ A~ Yictim frcwn contamnated area and coneun physldan 

mm..o.atefy. INGESTION: Induce 'f'Ofnlting. $XI~ waan irnmed\atefy M1h klltOMI"oe ot similar 

pe~ disbtlala kM~ by IOe.Q and wal«. 

L4 ~ lJmtl YaM: 0.1 mglm' 
U Shon T.m lnl\a'-lton Umtt.a: 0.15 mg Pb/m' far 30 min. 

5..1 ToJJc:tty by Jno-don: Oral ral LOs.. - 17 mg/kg 

L7 Lata Tozktty: lMd pc:Naonlng 

u v~ (0....) lrrttanl Chanc:t.n.tJcc Vapon eauae a aHoM •rnerano of the ..,... Of respWatoty 
..,-.tem If preaenc In NQh c:oncenuationa. The atfect • t.mpor.,.,.. 

Ll lJquld M Solid ~~ Chat'Kt.,...aca: c.._... III\AitV't9 of m. akJn and f'nl-deQrM b..rna on 

L 11 IDLH V~ "0 mglm' 

5. FIRE HAZARDS 

L1 fl..,h Point 200"F C.C" 105"F O.C. 
u flommoOio Umna In Air. 

Oal& noc avdabte 

1.3 Fin ExUngutahlng Agenta: Watet, loam. 

rJry -... "' CArbon dioxide 
L.C F\re f.IUnQulehlng Ag.enb Hot to b.-

UMd: Not pet11nenl 

L5 Sp.dal Huard• of ~Hon 
Proctuct.: Toxic oa ... are generated ~ 

"'"-1..1 S.hawlor In f1rr. May e:.:pk>de In ftrn.. 
L7 Jgnl'tJon T emperatUIY. Decomposes above 

230"f 
1.1 Eloclrlcol Huatd: Nol per1lnonl 

l.t 1kJrn1n9 Rat.: O.La not available 

6.10 AdLabaUC ~ T~turr, 

O.!.anotl¥~ 

7. CHEIIICAL REACTIVIlY , 

7.1 Raac;tMty Wtth Walar: No reac1lon 
7.2 R .. cthrtly wntl ~mon , .. tarlala: Au.l 

and .orne rnet.ala c.aUM decompoaltion. 

7.3 Stoblllty DurlnQ Tnnoj>O<t Stal>le ,._ 

2lO"F. AI~ lempetii\M'Ia, tNy 

delc)r'Wr. or upkxle when eonflned. 

7.4 N.utraJb:JnQ Ag.nW. tor Adda and 

Cauattc.: Nol pertinent 

7.5 Potrn-tz>Uon: Not portlnonl 
7.1 lnhlbh.Of' of Potymertr.atlon: 

Not pet1inenl 

7.7 YoW Redo (RNCtanllo 
Product): Calli nof avallahMI 

7.1 RMC'ttvtty Group; Data nol a"Lilabkl 

l WATER POUUTJON 

1.1 AquodcTollelly: 

020 rng/U90 lw/1>/ue<JiiiiTl,./~Hh 

•atef' 
1.2 Wat..-fowt ToxJdty: Data not available 

1.3 Blologlcol O"Y90" o.m.nd (BOD~ 
OaUI not avUable 

u Food Chain eone.ntnUon Po11M1Uat 

O.la not available 

9. SHIPI'ING INfORIIATIOH 

1.1 OndH of Purity: Technlc:ol 
1.2 5torag.e Temptnturr. Ambient 

1.3 1no<1 A~ No r.qu;r...
IA Venting: P'fea&U'IHI'ea.ut1 

10. HAZARD ASSESSIIEKT CODE 
~-........,_,IH>ndbook) 

A·X·Y 

II. HAZARD CL.ASSinCATIOHS 

11.1 Code of Fodonl R..P._... 

Polaon.B 
11.2 HAS Huard Rat.lng f01 BY& Walw 

Tranapcwtallon: Noc hted 

11.3 NFPA- Cla..nlallon: 

12. 

12.1 

12.2 

12.3 
12.4 

12.5 
12.0 

12.7 

12.1 

12.1 

12.10 

12.11 

12.12 

12.13 

12.14 

12.15 

12.11 

12.25 ,..,. 
12.27 

C.l090')" Clualf\e,odon 

Health Huw (SUo!--._-- 3 
Flarnmabi.,., (Rod!---- 2 
ANCIMty (Y-r 3 

PHYSICAL AHD CHEIIICAL ffi!P!:R'TIES 

Phyalal Stat• at 15"C a.nd 1 atm: 
Liquid 

ll&oMc:ufar W~t 323.44 
Bolllng Point al 1 atrn: Oecon"'poMs 

f--Polnt: 
-215'F - -137"C - 1315'K 

Crldcol T...,_.N<r. Not pertnon1 

Ctttkal Pr~ Noc ~ 

Sp.cltlc Grn!Ty: 
1.8:13o120"C(Iq.jd) 

Uqulds..rl_T_ 
211.5 <lynn/ern 

- 0.0285 N/m II (nl) 25"C 
Liquid Walw lnt~ T~ 

(e•l) "40 ctynet./on - O.O.C N/m II 20--c 

y- (Gu) S9Kif1c Grnlly: 

Nol peninonl 

RollO of S9K1f1c Kuta crl Vapor (0..~ 

Not porllnO<'A 

Lat..,t Ke.al of Vaportution: 

Not porllnO<'A 

Heol of~ (oot.) -7,871) Stull> 

- -t.380 caUg - -1!3 X 10 1 J/kg 
Heel of~ Not pertnon1 

Heel of SoM>or-< Not portnont 

Heel af Polymortu1lon: Not peninonl 

Heat of fu:ak)n: Data n:JC n-ua.tH 

Um11tnv Y&luo: Ooto noc ..-
Rekl Vapor ~ O.ta noc avMabte 

&. fiRE HAZARDS (Corrtlnued) 

L 11 Stok:Nomeb1c AJr to fu.l RaDo: Data not nailable 

1.12 f\arnoe T.mp«W~twr. 0.'-- not h'allable 
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TOLUENE TOL 

Walery liquid P1als.anl odor 

Flolta on walet. Flanvnah'e, rotating vapor is produced. 

Stop oscrw9e 11 po!isbltl. Keep people a•ay. 
Slk..l 011. ,qnmon SOUI'Cds and caJt twa d&pa111TWtnl , 
St.y ~and usa ..-at• spray lo ·-~k down'' vapor. 
A wOod contact w1lh bqud and vapcw. 
boUt• and refT'IO'IIe dlsctwged material 
NoW, lOCal Maltn and ponuuon conllot •genoes. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback &Jong "'IIPO' trU may OCCU'. 
Va.&JOK mar ••P'ode d ignited n an eodoaed aru.. 

~~~!:,~·~ ~t!!.:f.:!n~:~~~~~:~u: .. 
WahH may oo ~FWrf«lrve on twa. 
COO expo~ CDnl&lnet'S Wllh W818l. 

CALL FOR ~EOICAL AID. 

VAPOR 
lmlaunQ 10 eyaa. l'lO'M and lhroal 
II lnh.t.Kiod, wV6 CIIUM nausea, 'IOCl'V1klQ. headache, dtaines.a, 

dlr11CU1t br .. lhlnQ. Of 10&1 oC c::on.s.c:iouanu. 
Move 10 trttSh u. 
11 bteatn.ng has $topped, QN• arotOal respiratK>n.. 
II Dfeelhng dlrtiCWt, gtwi Ort96f\. 

UOUID 
llntaung to skin and eyn.. _ ·-
n swallOwed. .nH caUM l1aJJ$N., vomibng or lou of consdousnes.s. 
A&l'nO'Vd conl&nWlated clotrwlg and Sho8s. 
Fh4h attected (Ueas wnn plenry of will"'. 
IF IN EYES, hOld eyabds opttn and hu:ih with plenty ol waler. 
IF SWALLOWED and YICwn IS CONSCIOUS, ha"e YlCllm dnnk •at8f 

01 mdk. 
00 NOT INDUCE VOMITING. 

O~ous lo aquatic lite In high conceonlrationa. 
foulanQ to ahofeline. 
May be danQefo.,q, II It Wilen walet lntakeL 

Notlty local health and waldl.lfe ortioals. 
Nollly ~aiOIS ol Mllftry •atet Wllake,. 

L RfSPONSE TO DISCHARGE 

(SoN- Wotllodo Hondl>ool<) 

1uuo wanW>Q-IIigh na......wty 
Enao~Ale ., .. 

2. LABEL 

2.1 Coi090'Y' Flammoblo -
2..2 Cla.c 3 

l. CHEMICAL DESIGNATIONS 

2.1 ca Com!>oUblllty Ctoao: Aromollc ..,._,.,_ 
l.2 fonnu&..: C.H,Of, 
2.3 IWO/UN Doa~eNUon: 3.2/1-
l... DOT ID No.: 12'94 

3....S CAS Ae9latry No.: 11)8...8~ 

4. _OBSERVABLE C!IARACT£RISTICS 

4.1 PllyoJeol Stolo (ao &11/ppod): IJquid 

u Color. Colo<leos 
u Odor: PunQenr:: .,omatic. beruene-likr, 

dislinc1. ploaoanl 

5. HEALTH HAZARDS 

5.1 ~ Prot~ Equipment: Aif • .suppNec:t muJ1.: google3 or race II'Mid: p(asDc: gk:N-ea. 

5.2 Symptom. Following Expoeure: Vapors l"ritale eyn and upp8f' respiralOiy lrld; CaUM diz2iness., 

~. anNlhesia. respireiOty aneaL Uquid i'n\atea ~tyes and eauMII ~ of a.k.in. If 

~•ted. cai..IBft cougl'ing. gaggw'IO. cbtreN. and raptdfy devek)ptng puii'J'IQif"iatY edema. If 

~ CSUMI 1i'Ofnlting, gnping. diarrhN.. dep"~ re-spirabon. 

5.3 T,...Dnenl of Expo.....,..: INHALATION: r~ to tresh air, give IU'trt'caJ l"P"IDon and oryoen H 

~ caU a doclof. INGESTK>N: do NOT lnt\.lce ~ eaJ1 a doc1r.. EYES: ftLrsh wttn 

.,.., let 11 INsl 1~ min. SKIN: wipe 011, wash 'lll1tn :soap and 'Wiler. 

s.• ~ Urnn Yatue: 100 ppm 

S.5 Short Twm lnl't.al.ltlon Urnlta: 600 ppm lor lO min. 
S.l ToDdty by lngeatlon: Grade 2: lOu - 0.5 to 5 g/kg 
!..7 Lit• To:lidty: ltidney and liver damaqem.1y follow ingesbon.. 

5.J Yapol' (Gal) lmmnl Character1aUca: Vapora c.auae a slq\t sm.at1ing of the eyes Of rnpWatory 

rrs 18m " ptea&nl ., l'ltgh concentrations. The ertect a temporary. 
5..1 lJquM1 ot Solid Irritant Charec'llf1atlca: MitWn..m hazard. 11 spNied on dothlng and ano...d to 

lei'Mit\ may causa smatting and reddenino of en. ak.ln. 

s.ta OOot nv .. hokl: o.t7 ppm 

5.11 IDLH Value: 2.000 ppm 

L1 

1.2 
u 

1.4 

I.S 

.1.1 

L7 ... ... 
L10 

7.1 
7.2 

7.3 
7.4 

7.5 
7.1 

7.7 

7.J 

L1 

L2 

1.3 

L4 

1.1 

1.2 
1.3 
1.4 

1.11 

L12 

l FIRE HAZARDS 10. !lAZARD ASSESSMENT CODE 

Flooh Poln~ 40"F C.C" 55"f O.C. (SoN Hourd ...._.,.,, Honclbook) 

flarnmaba. Umhe In AJr: 1.27%-7"' A·T·U 
Fire E:.tlngulahlng Agenla: Caltxln clod<M 

01 dry chemical tor amall f'wes. ordlnaty 

foam 101" large 1Wea. 
F1n Extlng'Uiahlng Agent• Not to be II. HAZARD CLJ.SSIFICATIONS 

UMd:: W•ter may be lnenectNe 

s.p.claJ Haurda of ComlM.Iatlon 11.1 Cod<l or Fodonl R~llono: 

PTodueto; Nol peninenl F1ammoble iQ<>d 

S.hllwlot' In Flrr. Vapot Ia ~ than U 11.2 NAS Haurd fl•ting few Suftc: Walw 

and may ltaveC a consid«able cistance Ia TranaportaUon: 

a source of ignitiOn llnd nasn beck. Col090'"f lbllno;l 

l9f'ltion Tempwatur.: 99rF F"•• 3 

EJectr'lcal Huard: a .. a I, Group 0 Hoallh 

" Bumlnv R•tr. 5.7 mrn/min. VOf'OIImtanl 1 

Adlab.Uc Fllme T•mpenturr. 
Uquid or Soild lrnt.ant ___ 1 

01111 not av.ailabM Poisons 2 
Water Polution 

Human Tondr( 1 

(Con- Aquolic ToX>Ct!y 3 
Aeelhede Effect 2 

7. CHEMICAL REACTIVITY RNCIMty 

Re.acttvtty Wltl'l Watv. No tNc:tlon Othet OMtmicala ---- 1 
Water 0 Reac:ttvtty wtth Common a .. ter1alc: No 
Self RoocDOn 0 taK11oft 

11.3 NFPA Hazard C1aaaJ'fleatson: Stoblllly Outing Tronspo<t Slablo 
Col090'"f Cl&ulllco lion Neutraltzlnog Agenta fOf' Aclda and 

CMI•Uea: Not Pertinent 
Heoli!IHLZani(B ..... ) ___ 2 

Polymetlzollon: Not penJnenl 
FlotrvnoboiRy (Rod) 3 
RNCIMty (YOIIow) 0 lnhlbltor of Potymertutlon: Not,..._,. 

Wo&at R•Uo (Reactant to 
,.odud): Oat.a not availabte 

Re.acll"ttty Group: 32 

12. PHYSICAL AND CHEMICAL nDP£11TIES 

12.1 Phyok:al Stolo n 15"C and 1 .-
IJquid 

12.2 Woloculol Wo19M: 112.14 

12.3 BoiUng Po&nc •• t •tm: 
23t.1•f • 1 10.6"C • 383.a·K 

12.4 F ...... ng Point: 

WATER POLL!ITIOH 
-1311"F • -I>S.O"C • 175.2"~ a. 

12.5 Cl"ttSaii TMnpen~tw« 
Aqu.tk: Toxlctty: eos ... ·F - 3te.a·c - svt.a·x 

1180 mgll/96 lv/aunlbl\fTI../~eoh 12.1 
Ctllleol ""'""""' 

water 596.1 pa&a - .(().55 atm • •.105 
Waterfowl Toddty: Data not tvUable MN/m1 

lllologleol o..,gon Demand (1100~ 12.7 SpKIIIc: Gnvlty: 
0%. 5 cloys; 38% 1"-l ..... ,.. 0 . ..,7 •• 20"C (lq.Od) 

Food Chain Concentration Polenliat 12.1 Liquid s..1ooo Tonolon: 
None 29.0 dynn/an • 0.0290 N/m at 2'Cr'C 

12.1 Uquld Wat.r lntW'fadiJ T .nslon:: 

:38.1 dyneslcrn • 0.0381 H/m It zs•c 
12.10 Vopo< (!loo) Spodllc GnYIIy: 

Nol perllnOnl 

12.11 Rollo ol SpK111c: Hoolo ol v._ (Qoo~ 
1.088 

12.12 Lolonl Hool ol Y-llon: 
155 BIUJib- ... I c:ollg • 
:1.81 X 101 J/kg 

!. SHIPPING INFORMATION 12.13 Heat of Combu:stSon: -17.~ Btullb 

• -9686 collg • -405.5 X 10' Jll<g 
OracM• _of Purtty: Research. rNQent. 12.14 Heat of ~ Not pet1nBtTt 

ntration-all 99.8 + %; industriat 12.15 Heat of Sokrtlot1: Not ~ 
contaiN 9-4 + "'-· Mth 5% xytene and 12.11 Heat of PolymoHtl:ltfon: No1 pwtinen1 
smal amtU1ls of benzlnl and 12.25 H .. t of Fua.!on: 17.17 caJ/g 
noneroma\IC hydroc.albone; 90/120: 12.21 L.lmt1:lnv Value: Oata rot wwa.lab141 
Seas pure D\an lndusiiW. 12.27 Reid Vapor~ 1.1 psz.a 

Stonvo- T entpftWlurr. AmtMnt 
1net1 Atrnoap~Mn: No requremenc 
Venting: Open (name arresler) 01 

preaaur....,acuum 

l FIRE HAZARDS (Continued) 

S1olchkMneh1c All to Fuel Ral1o: Oatli not .vdable 
FllnM Temperalur.: Data not .... ~ 
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TRICHLOROETHANE 

c;_,.., Synonymo 

1, 1, 1· T ric:Notoe!f\ane 
U.Chy'k:Norolorm 
..... 0 ....... 

a-.. 

Wa181'Yiquc:l 

S1op dla.ctwrg.u •• vo~•- K~ ~·· ..... .,. 
Awod c:ontacl wttn llqwd and Yapor. 
C..l file do.lp.utrnanl 
lsolale &nd remoYe disdlarged malerial. 
Nor.rty loc;.aj tw.aJth and yo~luuon eon1.1o1 agendas. 

Fire 

Exposure 

Water 
Pollution 

Combua!Jb'•. 
POISONOUS GASES ARE PRODUCED IN FIRE. 

'htt.; go.;,yr..s And -11-coolaltloi:J lil••llliOg app..-alus. 
Uti~ wtlh Cky ~ C&tbon dioxide, 01 loam. 

CALL FOA MEDICAL AID. 

UOOID 
lmtobng Ia ..., ond .,.... 

Har-~~~X.~~~ shoes. 
Fluan arhtctwd w•.u 'llll'ltn pltrnty ol .,.tw. 
IF IN EYES. ~ lil'yHdl opwl and rtvah witn plenty ol water. 
iF SWALLOWED and .....::lim • CONSClOUS, 1'\aye vtc:INn dnnk water 

IF S:A~b:..E'o~: -::: ~~vo:-~~5 OR HAVING CON· 
VULSIONS, do ootrung axc:<lli)l k.ttep YICtiiTI .,..atm. 

EHeC'I of low concentrationa on aq.&atic: lfe ta unknown. 
May be dangefoua if d en1er. wal« antU.ea. 

No&Jty iocaJ health and wifdlt1a omdals. 
Notify op&€81011 ol ne.rt1y ..... ~nl&kes. 

L II£SI'OIISE TO DISCHAIIC.E 

ISM"-...__, 
Sh:lulcf.ber~ 

2. LABEL 

2.1 Cot090<"(: None 

2.2 Claao: Not peo1U>ent 

O>o<ncal ond phyolcal ~ ........ 

l. CHEIIICAI. DESICIIATIOIIS 

:1.1 CO ~-.y C1ooo: Ha.loQonotod ,....,.,_. 
12 Fom-..~c o-t.ca. 
:1.3 IWO/UN Ooolgnallon: Not htod 
1.t DOT tD No.: 2a:J 1 

U CAS A-try No" 71-55-8 

4. OBSERVABU: CKARACTIRISTICS 

._ 1 Plryolcol S1o1o ( .. ahlppod): l..lquKj 

• .2 Color:~ 

•-' Odor: 0\lorolorm-ltke; JWeetish 

5. HEALTH HAZARDS 

I. 1 ~ ProiK'Itw Equlprne>nt:: Clrg.anic \l'apot•acd gaa caniat.-; MH~ brNihfnO 
appwatr.. fof ~: I'IIIOpl'ene 01 poi'yW"ryf-a~t)?l glcwea; ~ Mlety googJes 

and lace ~ l'leO()f'.,_ .. t.ty .no.. (Of' ... tl'loW safety .no.. pkl:a MQPrene lootwoNr); 

/"'leeiPf..,. 01 potyWJy1 alcoho.l IUit 01 apron k:l' "91aah prOiectiOft 

1.2 1ymptomo f-.nng E•_..,w: INHALATION: oymptomo ro'V" lrom 1oso o1 ~and 
hc::oc:rdln,aliOn 10 bM of ~ high c::onoentralion can ~ ratat due 10 IIITI()MI 

upi'JrxleDOn c:omtllined ....ret. bM of ~-INGESllON;- procjuon •tfec:ta s.irnlw to 

r.n.la..., .,.., moy ~ oomo 1-.g ol --. EYES: Mofllly ..,._.llnQ one! lodvymolory. 

U T~ of ~ Gel meclical anention for al .,- expotU"" and at'Pf other Mf"iou. owet• 

~-- Oo NOT adnw'IN~ adr8'01Uin 01 ~: o~. 1re.a1tnent G symptomatiC. 
INHAL.ATJC>N: r~ vicbm kJ tr..n air; it~. appfy at'IJtici.aJ ret.pilabon arrd/01 

admrlllt• Clr'f'08'ft. INGESTION: h.a.,. victim drWI. waler and W1duee 'II'OtMing. EYES: ftush 

thotcugr.ly with waler. SKIN: rwnow c:onlanW\111-..d dolhlng and wuh expoaed atN thOtoughly 

.....,. .,g,ap an:t wann 'IWIII«. 

L• ,.._ L.lm/1 Yaluo: l50 ppm 

IU Shon T""" ..,....don L.JrnH.e: 1,000 ppm ror 60 min. i1 man 
Ll Todclty ~ tnq.edon: Gt.-de 1: LO •• - 5 10 15 g/kg (1'111., mouae, tabtxt. guinea pig) 
1.7 l.ale Toncny. O..ta not na.&abte 

U Ve.por 1a-, Irritant ~.,._tk:c. Vapon eaUM a at'ght amartinQ ol the -,..s 01 r.sp.atory 

l)"'tem ~ pr....,l n Ngn CIOOC*11tatlonL T,... •rtect ia 1emporwy. 

Ll Uq...id ot Sold 1nttant: o.r..c:terletica: Mlntm.Jm halatd. n aplled on dotf'lirl9 and allowed to 
~ m.y c;atae sman:ing ancl feddenlinO of the 1-kn. 

L 10 Odor ~ 100 ppm 

Ln rDLH v~ 1.000 ppm 

L FIRE HAZARDS 

1.1 f1uh Point OaLa not avallabM 

1.2 flwnmabM LJmtta In AJr:. 7'%·1 8% 

1.3 Fin ExUnvu'ahlng Agenla: Dry r:t>omical. 
toam. 01 e.atbon c:tic»:X::e ... f1n E.x'dnogulal\1"9 Agenbl Not to be 
u..d:: Not p«tJnenl 

1.5 5pec1o1 H.uank of Combuollon 

Productc Toxic and mt.alinO g.ues •• 
genetaled In fw'ea.. ... _ ........ ,_ Not ,.,._ 

1.7 "'""""' Tompontur.: o:JTF ... E~ H.u.ard:: NOI per'tinenl ... BurNng Ratr. (Hl) 2.9 nwn/tnin. 

1.10 Actlahadc f'lAme Temptn~llrr. 

Ootanotovollable 
L11 S1ok::f'llotnetric Alt lo FI.MI RatSo: 

O.La not aYUabie 

1.12 f1.ame T~raturr. Data not available 

7. CHEIIIU.L REACTIVm 

7.1 R..ct:tv+ty W'l1h Water. Reacb lbwfy. 

reJNioiOQ COT~ l'lydrochloric: aOd. 

7.2 Aea<:ti'Ytty wtth Convnon MalwS.ala: 

ConCl«Ma alurrvnum. but rNCbon is not 

he.lordous. 

7.3 Sto1>111rt During T,.,_, Sl&bl<l 

7.4 Neutnll:zln9 A~la tor Acid~~ .nd 

eau.nc.: Not ~~ 

7.5 PolynMriullon: Not per11n«11 

7.0 lnNbnor ol Polymettudon: 

Nol~ 

7.7 WoLar Ratio (Reactant to 

Produc1~ Data not a-vailable 

7..1 RoKtlv!ly Group: 38 

l WAnR I'OlLIITIOII 

1.1 Aqua lie Tolddty. 

7$-150 ppm/
0
/pniWIITt.../1&11 -~-

•rmo per;od ,..,. spoaf>od. 

1.2 Wat...-towt Todc:tty: OaLa nol h'Uable 

1.3 Blolo9lcal Chygen !lomond (BOD~ . Data not ..,aiabM ... foocl Chain Concenlntlon Pot~tlat 

Nono 

'· SHIPJ'IHG IHFORIIATIOH 

L1 a.-. of Purl1y. l!nmi>itod; inhibited; 

ndusu1al Wllbilect. white ft)IIC)ftr, cold 

doorW>Q 

1.2 S1Qno9e T.mpwaturw: ~ 
t.l IMf'f A~ No tequwement ... V..,tlng: Prn.sur.....,acuum 

JD. HAZARD ASSESSWOO CODE 
(Soo Haurd .,.._.,_,. ...,_, 

A-X-Y 

II. HAZARD CLASSIFlU.TIOHS 

11.1 C<>do ol F-.w ~-
OAI.I-A 

11.2 HAS Hazard ~~ for au& Watw 

T,..,_..llon: 

Cot._-, R.ollng 
' f"wo 1 

HeaJIII 

Vaporlrril&nl 1 

l.lqUd or So>d lmt&ro --- 1 

Pt>iaono 2 

Watet Polution 

-T- 1 

Aquolk:TOX>CitY l 

Aeslhetle Ertect 2 

RUCIMty 

oo- O>errie&b ---- 1 

Wal• 0 
s.tf RNCtion 0 

11.3 NFPA Haurd Oooolf\callon: 

Col._., Oooolf\ca-

HeaJIII Hourd (B...,l--- 2 
F1anwnabolny (Rod) 1 

R...,......,(Yolow} 0 

12. PHYSICAL AND CHEWICAI. PROPERTIES 

12.1 1'1ly.lcal Stale 01 15"C ond 1 lrtm: 

l..lquKj 

12.2 lloloculor Wo!Qht 133.41 

12.2 BoUklCit POW.t at 1 atm: 

165"F • H"C • J<rK 
12.. ,,_zing Polm: 

<-38"F • <--lrC • <234"K 
12.5 Cr!llcol T_.bro: Not ""'"""'"" 
12.0 Cr!llcol ............. No< ""'"""'"" 
12.7 SpKiflc: Ornrtr-

1.31 •• 20"'C (lq..id) 

12.1 Uquld Surf- Tonolon: 
25 .... dynea/c:m - 0,025-4 Nlm II 2(iC 

12.0 Uquld Wotarlntorfoclaf Tonolon: (-} 

"5 c!yne-'an - O.D-45 Him at 20"'C 
12.t0 y- (Goo} Spoclf1c ........., 4.& 

12.11 Rollo of Spod11c ..._ <rl Y- (a.~ 

1.10<4 

12.12 Lltent liNt of VaportzaUon:: 
100 SIU/b • 5a caU; • 
2.4 X 10• JJ'i.q 

12.13 tt..t or Com...._, (..._l 4700 ll"oVI> 

- 2800 caJ/9 - 110 X 10A J/i.g 
t2.1. tt..t ol Oocompoortlon: No< ""'"""'"" 
12.15 He.at of Solu'Dorc Not ~ 

12.111 Hut of POI'ynWr1:Z:IItiOn: Noc pertr.ent 
12.25 Hut of fuUon:: O.t.l ,.,c. ~ 
12.20 I.Jmlllnv y- Oota not ...._._ 
12.27 Reid Vapcw ~ ... 0 p.&a 

Nons 



' 

TRICHLOROETHYLENE 

Common synon,.,.. Wa1"')' DqUd 

Trlc:hlo<oo..,...... 
Tnclono;Aiqyion 

~ 
Tr•d'r)iene 
Tricrlbon; Ttiono 

S10p dl~gtt 11 pos~le. /(Btip p.taple away. 
Awo.j contacl w11h bquid and vapot. 
C... hte depanmenl. 
a...ot.le and t&n10'¥ .. discharged material. 
Nou,., locaJ health and IJ()Uuuon cor'llrOI a~ncies. 

Fire 

Combuo ..... 
POISONOUS GASES ARE PROO\X:EO IN FIRE. 

~':)QUI~~.!r.·~ ~!~~~~':o~~-:a;~~u: .. 

CAlL FOR MEDICAL AID. 

VAPOR 
lmtallnQ lo ~· ,.,.. and UYotlt 
11 W\aled, will cauee NUMa.. vomiting. cltl\c:ul'l brealhlng. 
otloNolcon~ 

a.40Y& 10 lf85fl IIIII. 
It bteathlll9 has stopped, oN• aniticia.l respualion. .. 
H bl811lhlng rs dltt~eutt. gN6 oxygen. 

UOUID . 

Exposure lmt.obng to """' ond or-. 
II awa.llowed. will c.auae na.uaea. 'IOtTWting. ctttftcult bfaatNng. 
otlouol~ 

Aemovtt COOiatnlnalbd cloll\ing and shoes. 
Flush aflecll~d areas 'WIIh pJenly olwate~. 
If IN EYES, hold ayehds open lnd nu~h 'Wilh plenry of walef. 
IF SWALLOWED and -viCtim 1:s CONSCIOUS. have vtCtim drink waler 

IF S~A~~~~ti= :~'= ~~Co~~%s OR HAVING CON· 
VULSIONS, do noU'wlg •~capl k~MP v.c:tim werm. 

Water 
Pollution 

Effect of low coneentrat.lonrl on AQ~.M~Iic ltfa .Ill unlulown. 
May be dangefoua K II enlen waler intUM. 

Nolity loc:al health and wildlrla officials. 
Noufy operalets or ne&rDy waler Intakes. 

t RESPONSE TO DISCHARCE 

(Sao RMponaa ... ,_Handbook) 

Should be reti'IO'nd 

O>omical and physical treatment 

2. LABU 

2.1 Cat"90fT- None 

2..2 C1aaa: Not --

l CHEMICAL DESIGNATIONS 

11 CQ c:-.p.-.y Claaa: Ha.logonoled 

(. OBSERV/,l! CHARACTERISTICS 

4.1 Pllyak:ol 8ta1a (u ohlppad): LJq..;d 
4.2 Color. Coloo1oaa ~ 

1.2 FOflN.IIra: Oia-ca. U ~ Ollotofonn-lkr, elherNJ 

3.3 1100/UN Doolvna-.: 0.011710 
1.. DOT 10 No.: 1710 

U CAS R"9falrt No" 711-01-3 

S. HEALTH HAZARDS 
L 1 ...._.., PTolacllye fquj...-nt: OrgarO. ....,..add goa c:anlotet; Mlf-conlalnod bo-ao!NnQ 

app.taCUI ru ~a; neopt.,... 01 WYJ1 ~: cn.mlcaJ safety gcw1oea: r.c.a.Nekf; 
~MC~Pt.,. aalary lhoea; neopt..,. IUit: 011 lt4)l'on fOt 'IC)Iun pt01ec:don. 

L2 ~ F-Ell.,_...., INHALATION: 'Yft'IJfOma FanQO frOm lrri1a- ollho nooa ond 
lh'"oal 10 NUaM, an antluda ol n~. bka'J.:j ~ and ftndy dab.l'bwloa or o.nlrai 
~ .,..,..,.. rnuftiog ... cardiac ,... •. OvCW'Mc expoeua rney cau.a oroanc .lnf,ry. 

INGESTION: aymplafN ....,...,. CO lnl\al.itlon. SKIN~ defatmg action can C1W:M detrn..vdL EYES: 

- lrri1allng ..,..tion ond laclvymotlon. 
U T....anent of Expoeure: Do NOT .oniniat« aOw\aJn or ~; gel medical artenlion for al 

L~ 

L5 

Ll 
5.7 

u 

5.1 

5.10 

5.11 

ea... of oYetexpoaure. INHAU TION: retnei'WI 'IleUm 1o tresh ar, tf naee:aa.ary, apply artrftclaj 

r~aDon and/01 aG'nlnial• oxygen. INGESTKJN: N.w W:tlm drink watat and irO.Joe ~ 

rapul lh'M timea; D\en giYe 1 lab'espoon epsom aaltJ; r. walef'. EYES: fk.-h lhcwougi'Wy 'llfitn 
.... a.. SKI~ wash thofoughly \llrilh aoep and wwrn WIIIW. 

Thraanold Umll v- 50 ppm 
Short r ..... rnl\al.etton LJrntta: 200 ppm rot lO mn. 
Todcity by r..-tton: Gt.oa :J; LD .. - 50 10 500 tnQ/kg 
Lala To.ddty: O.Ll nol avU&bfe 

V890" (0...) lmtant Chw.ct:wlatk:c Vapon caUM a aiQhl amart1ng oliN .,._ or rnpif"alccy 
..,.c.am II pr....,.l r. hiQh conc:enttatlona. 1ha anecc le lempotary. 

lJquld 0< Solid lnfiMt C1\arac1-tico: ... ......., 1\azoni H ajOIIod on do<hlng and """-<! to 

retn&n, may eaUM atnaltN"'g and rec:kleninQ of the sAn 
()dot Thraal>old: 50 ppm 

IOl..H Value 1~000 ppm 

l. TIRE HAZARDS 

L1 Flaah Point 90"F C.C.: po-aC1Ically 

~ 

L2 F'LirtiiT\ollble Umlta In AJr. a.o%~10.5% 
l..l Fire Exttngulah&ng Agenla: Wat• IOQ 

L~ At. Extfngullll'\lng Ag.enla Not to be 

U...ct: No1 pertinenl 

1.5 Spee&.~ ttazan:ta or Combu.tlon 

Product&: Toxlc and mtattng vues .,. 
poduced In tire ahuations. ._. hharior In f1t•: Not. pertinent 

L7 tgnltlotl Tampen~tur.: no·F 
u v.ctrk:al Huard: Not pettinent ... Buf"Nng Ralr. Nol pertinent 

5.10 Adlahltk: Flame Ternpenaturr. 
Oata not avaHabkt 

Lt1 Slolchlomo .... AJr lo fuol RoUo: 
O.ta nol avallable 

1.12 F1ama Tampenturr.: Data not avaltabf.e 

7. CHEMICAL REACTIVITY ' 

7.1 llaactMty Wl1h Water. No rNctk)n 

7.2 ANCtfvlty wl'ttl Common Metarlala:: No 

rooe11on 

7.3 Stability Ounn9 Tronaport: Stable 
7.4 HeutraU:zin9 Ag.enta for Adda and 

Cau:atlcc Not pertjnenl 

7.3 PolynM<tullon: Not pertinenl 

7.1 lnhlbttor of Potyrnatb:.aUon: --7.7 MoLar Ral1o (R•a<:tanl to 
Product:): Oata not available 

7.1 AoactMty CltoYp: 36 

l. WAITR POUUTION 

L1 Aquallc ToJdctty: 
..., rngll/40 lwldaph<Wkllll~-

wotor 

1.2 Waletfowl ToDdty:: Data no1 ~ 

L3 Bfolo9tcol Oxygen Damand (BOD~ 
Oata not avallabfe 

L~ fOOd Chain Conc.ntndon Polenliat 

None 

9. SHIPPING INFORMATION 

L1 - of Pwtty: Tecl>nico~ «'( cleanlng: 
degoulng; utra<:lion 

1.2 SI0B90 r..._.,rurr. ...-
l.l In«! Atrnoeph«r. No requirement ... Vendn9= p,.,.......v.cuum 

10. HAZARD ASSESSIIEI!T CODE 
(SH Hazard........,_,, Handbool<l 

A·X·Y 

11. HAZARD CLASSJnCATIONS 

11.1 Code <>I Faclonl A-llonc 
ORM·A 

11.2 NAS ... aurd Rat:ing for au& WIIM' 

Tnnll.flOIUtlon: 

Category Ro""V ... 1 ....... ,, 

Vapcrlrri1anl 1 
Liquid or Solo> ....,.. ___ 1 
Polsona 2 

Water Polution 

Human Toxicity 1 
Aquatic T oUci1y 2 
Aesthetic Effect 2 

Reoctlvlty 

a.- O>o<rka!a ---- 1 
Walw 0 
Selt A .. ctlon 1 

11-' NFPA Haun1 C1ualflca-.: 
Catogo<y C1aaaltlc:rion 

Hoallll Ha.z0111 1-l--- 2 
Flammoblity (Rod) 1 
RoaciMty (Y.-1 0 

12. PHTSICAL AND CHEioiiCAL PROI'tRTlES 

12.1 PtryaJeal Stale at 15'C and 1 .-tm: 

I.Jquid 

12..2 11-.:ulor Walg/lt 131.39 
12..3 BoUing P~ at 1 atrn: 

189"F - arc - :~ea"K 
12.4 Fnezln9 Point 

-123.s·F - -M..4·c - 1M.e'1< 
12.5 Cll1leol TatnpW>I\.n: Not,.._.. 
12.1 Cr1llcai ........... Not--
12.7 5pKIIIc: Clnrttlr. 

1.48 at 20"C (iq.>dJ 
12.1 Liquid Sumca T...-

29.3 ritr-Jan - 0.0293 N/m at 20"C 
12.1 Uqukf Watw lntarlae:W Tw.lon: 

3-4.5 dynaelcm - 0.0345 Nlm at 24-c 
12.10 Vapo< (0..1 SpocHic 0nrtt1r. 4.5 
12..11 Ratto ot 5pKIIIc: Huta ot v- (Gaa~ 

1.118 
12.12 Latent Hed of V~ 

103 a .. ,., - 57.2 caU; -
2.4 X 101 J/kq 

12.13 Hoot ol Cembuatto.c Not pe<tnant 

12..1 .. Haaloi~Notpa<Onenl 
12.15 HNI of Solution: Noc pw'JI"'enn 

12.11 Hoot <>I Poly-tto.c Not--
12..25 Hut of fuaJorc 0.1.1 noc ~ 
12..28 Llmlting Value O.ta rot avd&t;lla 

12..27 Reid Vapor ~ 2.5 paw~ 

NO ITS 
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m-XYLENE 

Watery liquid 

SlOp di:Kn.Jg• 11 pen.~•- .-..._.p puoprw Hw11y. 
Cd I've .UpcartmenL 
A....OO cona.c1 'fWttrl ~ and vapot. 
laoLile lnd ramo..,e dlschatge<J m¥1arlal. 
Hour, kxaJ I'MI11IIh and po,.uuon conuol agenQea. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 

~~~r~~~ad":'~., ... 
Wuw Hlh::Oflldkk.l Df•IIUlU"'Q lppare.tu:o. 
EJ.llf9JI~ w•Ul INm. ory c.h.tmrc_., Of carbOn dioXIde. 
Watw may b4i' inenecttYe on tva. 
~ 8llpolled C:OnlllfWIS 'tlr1ln Wllet'. 

CAll FOH ME"OICAL All). 

VAPOR 
lrruung 10 .,..., noae, and tJYoal 
U Inhaled, ri cauw heao.ache, artncuH bfeaiNflO. or loN ol 

conoc~ouono ... 
Movw 10 lrw~ 111. 

II butalhltliJ ~s slopped, 91Y• artlhaal respiranon.. 
It bfealhtng 11 dlrhcull, 1JIV• O•ygeo. 

UOUID 
ltrt\llting 10 JJUn and 8'f8'L \ 
If awaftowed. will cauw I'\IIUMa. VQI'M:ino, or lou of coneciouaness. 
AetnCNd COOUIHWI\.IIItfO CIOUIII"J 100 siKM::t. 
Flu~ all&elltd arttt~s w1lh plenty of wahu. 
IF IN EYES, 1\QkJ eyelid$ opton ilnd ltu~h Wllh plenty of WIIIN'. 
IF SWALLOWED and -.,tc:IJm 11 CONSCIOUS, h.:!" a 'ri<:llm Onnk water 

Ot tnllk. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTAA TIONS. 
FouMQ to sh()(ekne. 
May be dangetoua d H enters watet lnll.k.._ 

Nobty local health and ~ldlrle oNiclals. 
Notrty ope,.lota of ne11tby ¥rlll8f II"'Ut.kes. 

L JI[SI'ONSE TO DISCIIARCE 2. LABEl 

(s.. A- lhthodo llo_.) 

'""""~ nonwna~>~llly 
Evaoate ., .. 

Sho.*:l be removed 
O>omcol ond pny.icoJ ... ,_,. 

l CHEMICAl DESIGNATIONS 

11 CO Comjlolll>illly Clooo: AromOiic 

~ 
1.2 fOf'ft'MM: m-C.H .. (CH,)t 

U lMO/UH Doo~gno-.: 3.2/1307 
14 DOT 10 No.: 1J07 

15 CAS Rooplry No.: 108-3~ 

2.1 Cal09«)': AonYnOblo ~ 
2..2 Claaa; 3 

~. OBSERVABlE CHARACTERISTICS 

4.1 Pllyolcal Stole (ao oNppod): Uquid 

5. HEAlTH HAZARDS 

5.1 ~ Protective EQWpnMnt Approv.d canister or ai'·aupptied rnuk;. QOOgJe. or fac:e shield: 
pluDc glows ond boots. 

L2 lymptotN Followtng E.J:~ Vapcn cause hNc:iac:he and c:ltz::llneN. lJqUd "rritatn .,... and 
ab"L If I.U.en lf"'IO 1unga. au... lo8'Yete coughing, ~lieu, and rapidly ...,Moping pu1tnon.ary 

.o.m.. 1 Ingested, eaua.n ,........_ VOf1'1Riog. aampa. haaclad'MI, and coma.: can be fatal Kidney 

.-.d..._ darn..ave can OCQJI". 

5.l TrMtm.n1 of Expoeurr. INHALAT10N: retT101te lo fres/1 U; 8d'"""'-1• .at"'if.daa respQ!ion and 

~ t1 t~ed; caM a doctor. IHGESTtON: do NOT W1duoe 'I"'OlVtWlg; cal e doc'IOt. EYES: 

r...tl ~ wet• lOt el leal 15 "*'-SKIN: Wlp8 on, wean .nn soap and ••'•· 
5.4 nw..- Limn v ..... , 100 ppm 
1.1 lhot1 lWI'III lnNf.eUon LJrntta: 300 ppm tor :::10 mn. 
1.1 ToalctTy ~ fnveelJon: Glade 3; LO •• - SO to 500 g/kg 

6.7 Lot• To&lclty: KIOnoy ond - """'-· 
1.1 YafiO' CO..) lmtwll Charac1...S.IIca: Vap<n c.eUM • allglll 1INI'tirlg of the ..,..s or teapi'etoty 

sys1.m ' JW•Mnt In hiQh concenv•Uone. The enact 1.1 1~ery. 
Lt LJquld 01 SoHd lnttanl Chal'act.n.dca: MirwD.Im 1'\&Zerd. II lpi.l'-d on dothlnQ U"d aJSowed 10 

l. nRE HAZARDS 

1.1 Flooh Point 84 •f C. C. 

L2 Flommoblo Umlto In Air. 1.1%~.4% 

1.3 flro E~ Agonlw: Foom, dry 

- "'.,.,_ dloxldo ... fJr• ~ Agent. Hot to be 
UM<t: Wei., m~~y be nn~ 

1.5 .,_...- ol Combuo-

,.,_..,.., ""' ,...._.1 
1.1 .......... In F1ro: Vop« lo hoovlor 1hon olr 

and fNIY ttawl ~ dlelanol 10 I 

ooo.roo ol lgrltion ond t1u11 bod<. 

1.7 l9n/Uon Tomponturo: -·F ... Eloctrlcol llau"" 0... I, Gtoup 0 ... Burning Ratr, 5.8 nvn/rnln. 

1.10 Acft.eb.tJc Flame Tempenturr. 
Data not evaKilble 

L11 Slolchlomolrlc »< to Fuel R.-
Oela not aveiab141 

1.12 flame Tempenturw: Data not avail~ 

7. CHEMICAl REACTIVm 

7.1 R..ctMty Wllh W•tw.: No r8aC1Ion 

7.2 R-lly wtm Common llotor1olc No ·-7.3 ltablllly Durino T.--port SW>ie 
7.4 HeulraJb:ing Agente for Add. W'td 

Cau.Uca: Not pet1Snent 

7.5 Poly-.tuUon: Not pontnon1 

7.1 lnNbltor of Potyrnert::utSon: 

""'porDnonl 
7.7 Molw R.do (Reectant to 

Product): Data no1 •vllllatH 

7.1 RNCtiYlly CJn>utr. 32 

I. WATIR POllUTION 

1.1 Aquollc Toxlclly: 
22 ppm/96 lv/blueQIII/rt_/hoh _,_ 

1.2 W•lerlowt Toxldty: Oat. no1 ...,.;(able 

1.3 flloio9lcal Oxygen ~ (1100~ 

0 "''"'· 5 Clays; 0., 1"-"·1• I Oliyo ... food C!>aln Concon ... llon Polonllol: 
O.ta not avuabM 

'· SHIPfiNC INFORMATION 

1.1 Clndoo of Pwfty: R-.n:h: 911.99.,.,; 

Pu'e: 99.8%.; T.c:tncat 99.2% 

1.2 S10f'W91' T.,...,..ture: Amblenf 

1.3 lnortA--=No-1 
1.4 YentJng::: ()p.n (rLI.me ur••t«J or 

p-qaur•Yacuum 

10. HAZARD ASSESSIIOO CODE 
(s..Kuanl...___, 

A·T-IJ 

lL HWRO CLASSinCATIONS 

11.1 CodooiFodoBI-
Flanwnoblo ~ 

11.2 liAS- llallng,.,..- w ..... 
T....._...llon: 

Cal090<J llatlng 

Fro 3 ,_ ........ 
Vop«ltritant 1 

L.lqud or Sold' nr.ant --- 1 
Poloono 2 

w .... Polutlon 

Hunw! Toxld!y 1 
Aquoilc TcnOa!y 3 
Aoottloilc EHoct 2 

RMCINlly 

Ollw o...nc.... ---- 1 
W•tw 0 
SoltR- 0 

11.3 HI'PA llounl Cloool!lcallon: 
en._., ~ 

--{BU.) ___ 2 

Aonvnoblll!y (Rod!---- 3 
RMCINlly (Y_, 0 

11. PHYSICAl AND CHEIIICAl mli'(RTl[S 

12.1 ,.,.,.._ St.olo ot 15"C ond 1 11m: 

Uquid 

1%.2 -W"'vftt106.11 
12.:1 8oiang ~ et 1 •bn: 

2'eii.4~F - 131.i"C - 405.t"K 

11.4 F......rng Point: 

-5-U"F • -<7.9"C • ~ 
12.5 01tlcal y..._........, 

&SO.I"F • 3-<l.I"C • 117.01( 
12.1 Crtllcol "'--"' 

513.8 atrn - 3-C.95 pN • l..5oiO 
~Nim• 

12.7 Spodnc Clrn1ty. 
0.864 ot 20"C (k>."d) 

12.1 Uquld ,...,_ T......., 
28.15 dynn/cm - 0.02&5 Him •t 20*C 

12.1 Liquid Wotw lntorloclol T-

3e . .C 11ynea/cm - O.C36oe. N/m a.t Xl·c 
12.10 y- (0..) Spodnc Orm!y: 

NoCperlinonl 

12.11 - of Spoctrlc - of y- (0...~ 
1.071 

12.12 Lotent- of y--
147 Blulb - 11.8 Wig -
3.<.3 X 10' J~ 

12.13 - ol C<>mbuollon: -17 = Blulb -
-i1752.<& eaJ/9 - ~1 X 10' J/k; 

12.14 HNt of Decocl'lipOW'Dol"c Not p.rtnW11 

12..115 
-· ol Solution: - pono>onl 12.11 ..._, of rot,,.......moacwc Nol ~ 

1%.25 ,..,_, of Fu.lon:: 28..01 ceUg 

12.20 Llmlllng y- DolO not ........... 

12..27 RoldY-~0.3-CP<'O 

remut., may ceuae ~ and reddentng ol the Pin. NOTES 
1.10 o---0.05ppm 

.. L11 IOLH V-....; 10.000 ppm 

•- ... -- -~·-· . 
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a-XYLENE 

Walery liquid 

Sw:.o B:.C:O.U\l<.llf po~~ ... Koup ~ld ...... y. 
Wll fl'a ~pwtnwtnt. 

~=.c::~!n':'.1~n:,~·=leriat 
Houry I«:IIA hdt~llh and pollutJOn conu~ •oenc:es. 

Fire 

Exposure 

FLAMMABLE 

c~y ·.~~.:v~e.l~y~ ~~·L 
Wvsl koii·~II<UOold br~•ll\tf'lg ·~•Ius. 
E:al~nguA&n lfll'llh_ loetm, dry ctwtTo~Cal, 01 cart1on dioxide. 
WtUiH may Dd wwtrectN.J on h·•-
Coot &Jipu~ conlaii'Wfs ...,,lh •aiEW. 

CALL FUH Mt:UICAL AIO. 

VAPOR 

!f~ ,:{-:.;: n.a~~~ bteathing, Of lou 
o1 conooouane.._ 

M0¥8 to lla:th riM. 

11 DuJ&Ihll'tiJ haS stopped, oft• attlhcial taspwalion. 
II bntall\ulg IS O•HJCUU, grte a.r'f'9'10. 

UOUID 
lmta.ung to aldn and ..,... .. 
If ••aJ!owfild. """ ca....,. nau::w.&. ~. Df lou ol 
~ 

Remov• CLH'I .. ,.,...,red dolhlng and shoes
Flu~ ant~~ettii!J arects wnn pkloly o/ Wolh:at, 

Sweet odot 

If IN !:::YES, hold lly811():t open .nd llu:i/l wtll'l pJenry ol wal8f. 
lf SWALLOWED and 'tiCtun e;; CONSCIOUS. hav111 vtenm dunk walet 

01 mdk. 
00 NOT INDUCE VOMITING. 

Water 
P.ollutlon 

O.~oua to ~He Mi'e Wl i"w;'h conoanvatlona. 
FOUUnQ to ahoreline. 
May be danl,}etou.a II " ent.., ..,.,., lnl.ak.n. 

Nollty k>ca' heann and ~· otficia.ls. 
Nobty optKalors Of IW&:by 'WIII81 lfUo~II.SS. 

L R£SPQ"SE TO DISCHARGE 

(SHA_W._Hondbooll) 

INue """*9-lllgh llatMlabollty 

l CHEMICAL DESIG"ATIO"S 

:L 1 CQ eompo-.y C\ooc Aromolic 

lt)o'ocart>on 

1.2 formulc o-C.H .. (Oi•)• 

:1..'1 1110/UH Doolgno-. 3211307 

14 DOT 10 No.: 1307 

:L1 CAS A"9iotry ""-' IIS-<7-4 

2. LABEL 

2.1 CotOVO')': Flonvnablo liquid 

2.2 CINe 3 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyolcol Stoto (oo lhlpt)Od): l..iqukl 

-4.2 Cob': Colorie&a 

4.l Odor: Benz.,....llke: c::h.ataderi:sdc aromatc 

5. HEALTH HAZARDS 

L 1 ~ Protecttn Equipment: Approwd CISYS!8f or U~IC.Ippfted mask; gowles or race shield: ptuoc-ond-
u SymptOfnl foAowtnv Ezpoeurw: Vapcn C&uM I'IMdad'MI and dtz:zlnesa. l.Jquld nttlitea ..,.. and' 

ab\. lf lU..-. i"IIO lungl, CIUMII ......... ~ cSitreaa. and ~ dfte&op(no pulmonaty 

.oema. If lngnted, ~ua.ea nausea. 'IOI'I'WtlnQ., aatr~p~~. headache, and coma. Can be latal. 
~ and »ver datnaQII can occur. 

Ll li'Ntm«\1 of E.xpoaurr. INHALATION:' remow 10 fresh U': admlnlst• ar1l1'lcieJ r"'*'ation and 

OX)'9enll required; eaH a doctor. INGESTION: do NOT WOJot ~ C&ll a docta. EYES: 

1k.J81'111rftn walef' tor at ,..st 15 mn. SKIN: 1111"91 Off, wuh vrrn:n IQaOI and 'W11Ier. 

u - 1.1m11 v- 100 ppm 
u Short r.,. ,...,.....tton L.Jrntta; 300 ppm lot XI"*'-

a..e Toxld'ry by lngoeatlon: Gtao. l: LOu - 50 10 !100 1'1"10/kg 

!.7 Loto Tol>dty: Kldnoy and - domoQo. 
u VllftOI' (0..) ln'l'tant ChM'act.n..ttca: Vapors a~ a IJight smarting of 1ne eyes or rnpratcry 

..,..,..,. 11 preaenl r. tugh concentration~.. n-.. •Nee~ a. tempor.,.,. 

L1 
L2 
l.l 

L4 

L5 . .. 
L7 ... ... 
LID 

1.11 

L12 

7.1 
7.2 

7.3 

7.< 

7.5 
7.1 

7.7 

7.1 

L1 

1.2 
l.l 

u 

1.1 

1.2 
t.l 

'·' 

l FIRE HAZARDS 

f\aoh Point a:J"F C.C.: 75"F O.C. 
R-mmabte L.Jrnn.a In Ar. 1.1%·7.0% 
Flro Eztlngulohlng .. 110"1&: Foom. ory 

chemieal, cw catbon doxlde 
F1ro E~ .. _ .. Not to bo 

UMCt Water may ~ lnetfectrve. 

Sp.dal Haurda or Combwtson 

Produet.a:: Not pertinent 

- In flrr. y._ .. heovler than ... 
and may trhel c::onaideratM dlat.ance to a 

SOU'~ of 'orVUon and t\ash back. 
lgni'Uon T•mperaturr. &&&•f 

£lol<trk:al Hazant Oaaa I. Group D 

~ Ratr. s.a mm1m1n. 
Adl.abet:Sc flarrM T.mpoN'8turr. 

Data not available 

Stold'llometrto. AJr to Fuel Ratio: 

Data not availalM 

f1,a.m,. Temperaturr. Data not avda.bJ.e 

7. CHEIIICAL REACTIVITY 

Raacti'Ytty With Water.: No 'aactJon 

R..a~Ytty with Common U.ter1ala: No 

'aacbon 
Stoblllty DuOng Tronopott Stable 
N~llzJnog Agenta for Acicla and 

CauaUea: Not pertinent 

Polymortzodon: Nol pertinent 
Inhibitor of Potymett::uUon: 

Not pettlnent 

Molar Ratto (RNH:tant to 

PToduc1):: Data not a-vall~e 

RooctMty Group: 32 

L WATER PQU.l/TION 

Aquotlc To>lcf1r. 
> 100 mg/1196 IY/0. ""'9f101T1-/r-h .. , .. 

Wat•rfowC Toddty:: Dati not .-vaBa.ble 
Bloloolcol 0xy!IO" o.m.nd (BOO~ 

0 "''"'· 5 dayo; 2.5% (llleot.). 8 dayo 
Food Chain Concantntlon Pot~W~U.t: 

Data no1 avaltat*t 

9. SHIPI'ING INFORIIIATION 

G.-.de<a of Purtty: Aesaarch: IXJ.99%; 

P\re: 9Q. 7%.; Commerdal: 95+ "lf. 

Storaoge Tempentunl: AmbMtnt 

1non AlrnOojllloow: No rooction 
Venttng: Open (name anesr&q ot 

pr ............. aCUJm 

10. HAZARD ASSESSIIOIT CODE 

ISH Ha.urd AoMoamonl -~ 
A· HI 

IL HAZARD CLASSIFICATIONS 

11.1 Code or Fodonl Aogutotlonc: 
Flammable llquid 

11.2 MAS Huard R..ang tOt' Bulk Watw 

Tronoporto"""' 
Cot"90')' Aa""9 

Fro 3 - " v._~rr~~an~ 1 

tJcr."d 0< Solod lmlanC --- 1 
Poiaona 2 

WaiiM" Poluoon 

Hcwnan TO>X:Jtr---- 1 
Aquatic TO>X:Jtr 3 
AeslheDe Errect 2 

RMC1Mry 

etr- Cl>ori:&lt ---- 1 
Wal ... 0 
SeiiRooction • 

11.3 NFI'A Huon! C'.-.111catlon: 

Cot._-, CloooH\eoaon 

HMI!hHozonf(B...,I--- 2 
Flanwnabdlty (Rod) 3 
RMC1Mry(Y.-, 0 

12. PlfYSICAl AHO CHilUCAl P!10PUT1ES 

12.1 PtryaJcal Sta Ia at 1 5 • C W\d 1 • tm: 

l..iqukl 

12.2 ..........., Weight: 10!1. 18 
12.3 Boltlnv Point at 1 atm: 

2'V1.9•f - 144.4"C - .C17.S"K 
12.< F-Polnt 

-13.:t"F - -25.Z"C • 248.0"K 
12.5 Cl1t1col Tomporotun: 

87H"F- 357.1"C • a:JD.3"K 
12.1 Cr1tlcol Pro......, 

5-&1.5 atm - Je.!-4 peia - 3.732 
MNim' 

12.7 Spocl1lc Ornt1y: 
o.sao ol 20"C !1<>*11 

12.1 Uquid SYrfoco Tonolon: 

:30.53 d)'nea/an - O.o:30Sl N/m at 

15.5"C 
12.1 Liquid Watot lntorladol Tonolon: 

31J.oe dynH/cm - O.o::l606 N/m at 
20"C 

12.10 Yopot (Goo) Spocl1lc 01ntty: 
Not pon>nonl 

12.11 Aodo of Spocl1lc t!Nto or Y- (0..~ 

t.oea 
12.12 Lat.nt HMt of Vaportzatfon: 

1.C8 Stu/IJ - 8.2..9 caUg -
3..C7 X 101 Jl~ 

12.13 Hoot~ Cornl>uo-.: -17.558 B1u/1:>-

-s1s..c.1 caUo - --'OIS . .ct x 10• JJ~ 
12.H tte.a I of Oaco. • opoaltlon: Not pertin«tt 

11.15 ....... of Solvlton: Noc pertnent 

12.11 Hoot or PolyrMrizotoon: Not po<1>-.onl 
12.25 tt.-1 of Fualon: 30.&4 aJ/g 
t2.21 t.nvtlng vu..: O.ta not .... ~ 
12.27 Rekl Vapot' ~ 0.28 PMo 

Ll Uqulcl ot SoMd lrrttlnl Ch.aractert.lk:a: M~f"li~Tun hazard. n apUed on ~ and al1owed to 
~ l'rlay CIUM wna11ang and teddeninQ o4 the 1kJn.. "OTES 

I. 10 Odor Tl'reehokt 0.05 ppm 

5.11 lOUt VaA.M! 10.000 ppm 
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p-XYLENE 

Common Synonyme 

1,-4-()itneD'ryllelu: ..... 

s ....... odot 

XylOl 

Floats on .,., ... FLIJTvna.bM. Irritating wapor b produced. 
fiMZinQ po.nl II 56•f. 

Slop dls.ctuuqtt rl poss.ble. K~tvp ~~ oii•oiiy 
C.~ l•e doiip.utment 
AVOid conla~t w•th ltQuid and vapcw. 
h.ol•te ilfld ren.ove Ol~haugeo material. 
No11ry looll ll&ollth illfi'J polluhiJO COOIIOl IQeflC!el.. 

Fire 

FLAMMABLE 

~=-.:y ·-~~ ~ed rr:' .~ ., ••. 
W••• sen-conuunttd bl'•aln.ng app.ouatus. 
Exllfl9UI$h wun loam, dry ~""- Of Cliltbon dio.11ide. 
Wahlf m~M~y b. inun«we on lwe. 
CocN e•pos4KI conlilllfloefs ..,,,, walet. 

CALL FOR MEDICAL AID 

VAPOR 
lnllatlr'IQ lo eyes, f'liO'M' and ttvoat 
11 inha*'· ri cauw dmlfloe'N, dlf"ffCC.Jt bteattUog, 0t 

IOaaof~.u. 

t.to.,"rotrt:l~lllf. 

11 bf .. auuny ''"'' slOpped. grya an•foal respitalJOn. 
II bU;tdlloiiJg IS OllriCUII. g-rvllil OJI)'Qen. 

Exposure 
~'!'~ 10 aJUn and .,._._ 1 

11 awa110w4d, ..wt caUM n.M-...a. \10t1'Vtlng, ms ol'oonsc:iot.rsneu 
Aamovw CUill~l..cl doU~ ancs :l.hCJ..s. 
flu:.n alhtcl~ ar11as ••In plwnty ol •illlet. 
IF IN EYES, hOkJ eyalods opo.n arid rkl~ with plenry ol wel&f. 
If SWALLOWED and v.:L!m JS CONSCIOUS, h61v& vtCIIm Clnnk walet 

01 mdk. 
00 NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
FOI.JWliJ to ahOf'e..,...._ 
May be dangetou.a il It enters "Wiler lnll.k ... 

Nobty local l'wtalln end ~le otho&J~ 
N011ly opo~alon ol ~arby wahw W"ltaii&S. 

'. 

L RESPONSE TO DISCHARGE 

(Soo "-Molhodo Hondi>Ook) 

....,_ W""""!''f>igh llanwnobdrty 

E~taarH 

Should be temowed 

Q.etncaJ and phyl.leal treatment 

l CHEMICAL DESIGNATIONS 

:1.1 CQ Compallblllly ClaM: homallc 

...... ocort>on 

1..2 ~ p-CaH.(CHa)l 

l..l IMO/UH DnJ.gn.Uon: :1.2/1307 

14 DOT 10 No.: 1307 

:1.5 C-\5 R-lrf No" 10&-42·3 

2. LABEL 

2.1 C.l_,-: Flanvnablo iqo.Od 

2..2 Cloaa: 3 

4. OBSERVABLE CHARACTERISTICS 

.. 1 Phyolcol Stol• ( .. ~ LJquld 

U Cob: Colo<leso 
U Odor: Uka Deru:ene: d'\arlcteri:stlc an:matic 

5. HEALTH HAZARDS 

5.1 Pw-loonal PTaleetfya Equipment: Approwod r::at"4IW 01 air-supp6ed rn.ask; Q09gle-s 01 lace shield: 
piubC g~CM~a and bool.s. 

5..2 S)Tnplom& FOitowlnrg Expoeurr. Vapon c.aus. headac:f'Mt and dtz:ziness. lJquid ITttatn eyM and 
,....,_ n laJI.en niO lung:~, ceusn seveta cougAnq. cislrasa, and rapk:lty devek)plng pu.lmon.uy 

.o.rna. It ingested, CM~NS nr.u---. 'I'Omi1Jng. a~ head&che, and coma. Can be la\al 

~ an:J liYw' dalneQe can oc:::oA'. 

U T,...lmenl of Expoe.t.lfW: INHALATtOH: r~ 10 fr..n a6; ac:SrnW-.l:at• artlfideJ rnpradon and 

orrven rt tequWed; cal • doctor. INGESTK)tot do "NOT Induce ~ call a doctof". EYES: 

ftush 'Wicl\ "Wal« lor al lea:ll 15 min. SKIN: Wipe oft, WISI'I wi1h soap and walw. 
s.• ~ Umlt VU...: 100 ppm 

5.5 Shot1 Tenn lnrt.at.aUon Umna: :JOO ppm lor 30 tTW'l 

5.1 .Toztc:ny by lnveetton: Grade 3; LOu • 50 10 500 mg/kg 
1.7 uw Tolddty: KJdney and ltv., da~. 

S.J Ya.p« 10...) ln-ttanl Chante1ettadca: Vapcn cause a alight smaniog oltne eyes a- rnpiratory 
mtem ., ptaaent in high concen11a~ The etrea ts temporary. 

6. FIRE HAZARDS 

1.1 Flaah Pofnt !1'F C.C. 
1.2 fl.atnn-..bM Umna in AJr: 1.1%~.15% 

l.l f'in' ExUngulahing Agenta: Foam. Oy 

chemical. 01 carbon dioxide ... flra Ext~ AgenLa Not lo ba 

UMd: Watet may be lnenectNe. 

1.5 s.p.c;aa.1 Haurda of Combuatton 
Produc;ta: Not pertaneol •.. llohoYio< In Fn: Vapo< lo hertler !han u 
and may 11avel conajderable dlstanca 10 1 

IOUI"~ of ignition and ftaah baek. 

1.7 JvniUon Temper~~tu,..: 870'F 
1.1 £1-K:trlcal Hazar~ Oau I, Group 0 

u Bumtng Ratr. 5.! mm/mln. 
1.10 AdlabaUc n.me Ta-mpantu.-.: 

Data not avarlable 
1.11 Stolchlomati1C Air to fuel Ratto: 

Data not avail~e 

1.12 f\anM Tarnp-araturr. Data not 1v~ 

7. CHEMICAL REACTIVITY 

7.1 A .. ettvlty Wtth Water:: No r.action 

7.2 R .. <:ttvtry wtth Common Wat~ No 
rucuon 

7.2 StabiiHy [NrtnQ Tronopon: Slable 
7 •• Hevtratlrlng Ae-nt. for Aclde and 

CaueUea:: Not pertinent 

7.5 PDiymorlzoUon: Nor pottlnenl 

7.1 .,...bl1« of ~Uon: 
Nol po<!Nnl 

7.7 McMt Ratto Cflaa<:tant lo 

Produe1): O.ta not available 
7.1 R...:Uvlty CUoup: 32 

I. WATIR f'OUUTION 

L1 Aquatk: Toxicity: 
22 ppm/96 rY/~/tre.h .... ,., 

1.2 W•twfowt Toxldt'y: 0.1.1 not ndabJe 

Ll Biological Oqvon o.mond (BOO~ 
0 Jb/lb ~ 5 days 

L• food Chain ConcentnHon Pot.mtat 
Data not available 

9.. SHIPPING INFORMATION 

1.1 ~ Dl Purity: Aneot<h: 99.99-..; 
Pura: 99.!%; Tachnlcat 99.0'% 

·~ $10f"a94t Tamp«alurw: An-bient 

1.2 ,_. Almc>opl>o<r. No ~I 

lA vanttnv: Open tnama ., .. ,.,, 01 

pre....-•vao.un 

XLP 

JD. HAZARD ASSESSMENT CODE 
(SM Hautd ,........_,, Hondi>Ook) 

A-T-u 

II. HAZARD Cl.ASSiriCATIOHS 

11.1 Code of Fodo<W R09Uiallonc 

Flammablo-
11.2 HAS Haunt Rolln9 lor lluO! Wpl..-

T...,.._..llon: 
C.l090')' Rolln9 

F'oo 3 
Hoolth ·' 

Yapo< 1mtan1 1 
Llquid or Sefid lmtant ___ 1 

PoO>ons 2 
Wat• Polu'bon 

Humon Toxiciry 1 
l>quolic: T=dly 3 
..... Uladc E11ect 2 

RoadM!y 

au- 0\omcaho ---- 1 
Wat« 0 
S.ll RMC'tiOn 0 

11.3 NFPA Hazard Cta.aaHicatlon: 

C.l090')' Claoalflco-. 
Heollll HuJvo (B""i--- 2 
Flammabilo!y (Jlod) 3 
Rooe!M1y (Y...,..) 0 

12. PIIYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalcal State al 1s·c and 1 1tm::: 
LJquld 

12..2 Woloculw Wo19"t I 06.11 
1:U Boning Polnt II 1 abrc 

280.9'F • 138.:t'C- •t1.5'K 
12.. , ... zln9 ,.,.,. 

55.9'F • 13.:t'C • 2Se.5'K 
12.5 Crltk:al T....,...n..: 

5-4s . .c·F - 3-4:J.o·c - e1a.rK. 
12.1 CJ1Ilcal ..........., 

509.4 atm - 34.a5 PI-ll - 3..510 
JwfN/m• 

12.7 Sp.cl1lcl Onvtty: 
O.M1 at 20"C ~ 

12.1 Liquid Surlaeo T.,...... 

28..3 d)'nellcm • 0.02S3 N/m 1t 2'TC 
12.1 Uquld Wal« lrrt ......... Tonolon: 

37.8 cf'tne~Jcm - OJXJ7! N/m 11 20~ 

11.10 Vapor (!lao) Spodnc: Onvtty: 

Nol po<linenl 

12.11 Rollo Dl Spodnc: _,. rrl V~ (Ciao~ 
1.071 

12.12 Lolonl Ileal rrl v_..._. 
150 BbJ/t> • Sl c:aJJg -
:J.4 X 10"' J/kg 

12.13 He.at of Cotnbwdon: -17,!!il B1ulb-
-075-1.7 c:aJJg - -40&.•1 X 10' JJ>q 

12.1' -~ Dl Docompoo/llon: Nol poo1lnonl 
12.15 HMt of SokiUorr: Hoc pet1llent 

12.11 Heal Dl l'olyrMrlallon: Nol I'"'**" 
12..25 Hetll of ftalon: 37.83 c:aJ/g 
12..211 L..lmltlngY-Dolanoc......,.. 
12..27 Reid Y890f" ~ 0..34 P*8 

S.t l..Jqyid Of' Solid lntt.nt Chovactart.Hc:a: Minimum 1'\&latd. n spited on dolhlng and &~Sowed kl 

r.-T\U\, may CMJN :lll'\al'1lng and r~ of the skn. Nons 
5.10 ()oooo Tl>rHhold: 0.~ ppm 
L 11 tol.H YaM: 10,0CXJ pmm 
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XYLENOL 

Conwnon Synonym• 

Oimolhyl_., 
. 2. 5-Xyl.no! 

Ught yellowW\ brown S'l't'MI tarry odor 

CIH'PC aod 
2-Hyd<ory..,.r,<eoo May no.t Of Ynk In water. 

Slop Ol!tCI\oug~ 11 po:t:::.~bhl. Kelilp peophil away. 
C.il hte dopartmenl. 
l~lli and rttmo>Je discharged mat&uaJ. 

· NoLary lOCal hiu:~llh ana polluoon conl•ot agencies. 

Fire 

Exposure 

Water 
Pollution 

Combvsllble. 
POISONOUS GASES ARE PRODUCED IN FIRE. 

~I~~~Q~l~h ~ ~~~=;~$~:-c:~~~~pp:.~:~:~ 
Watw may bd INiff<ii<:INtt on lite. 

CALL FOA MEDICAl. AIO. 

OUST 

~~tllm~ ~o wi':~~M and ttva.l 

Move viCUfn 10 lrwsh air. 
II Ill wyea, hold wytthd:6 open and 1\uah w•th plenty ol willet'. 
II bH,~tll\•og haa slopped, grva 8ftlhC!*I rttspw~toiiOl'l. 
II btealhtng 11 d•rhcull, grwa oryyen. 

UOUID OR SOUD 
lmlabnQ to aJun and ~ .. · 
If 1walklwed or slun • •J.POMd wilt cause nause. and ~

HemovtJ conuumnaiEKJ CIVIOaog and :a~hue':l. 

Flush aNolC!ed areas W1lh phmly ol wttter. 
IF IN EYES. hOld eyeltds opo:;n o1nd llu:th w11h plenfy ol wal81'. 
IF SWALLOWED and vw:nm 1.1 CONSCIOUS, ha..,llil Y1CUtn dnnk walet" 

IF S~~~~~~on:: :~~;.~~~~~~US OA HAVING CON· 
VUlStONS, do notl'llng except k..,ep v.c!Lm wtum. 

HAA.,FUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouttno to a.houthna. 
May be dangerous d tl enfen wafer Intakes. 

Nobly local 1\ealfh and wlklllfe oMICiafs. 
Noul'y ope1a1ors of nt~.a•by ..-alet llllik&s. 

L RESPONSE TO DISCHARGE 2. l.A_BEL 

{SH Ra~ Method• Handbook) 

t.s.au. waming-watet' conta.mioent 
Restrict a.cce-sa 
Mec:nancal contalnmenl 

Should be rtM'1"10Wed 
OMwncal and physcal b'eatmenl 

l CHEMICAL DESIGNATIONS 

2.1 CO C<>mpollblllty Claoo: Nol liated 

1.2 Fonnuta:: 2, ~CH.}aC.H,OH 
3.3 IMO/UN O.&JQn,atlon: Hoi hied 

3.-4 DOT ID Ho.: 2261 

:U CAS R09fatry No~ 1300.71~ 

2.1 C.l090fY- None 
2...2 Cl.aaa: Nol p«Unenl 

4. OBSERVABLE CHAAACTERISTICS 

4.1 Pllyolcol Stalo (oo 111\!ppod): 

Sol'd 01 llqUd 

-1.2 Colo<: Ugno ~ 
4.3 Odot': Sweet tiny 

5. HEAI.TH HAZARDS 

I. 1 hnonaJ ProtK'ttve EqUilpment: Org.anic: earftter maaJc.: goggles or laee shiekt, rubber gloYea; 

oU'Mt protectrv• dolhtnQ to prwen1 contact witt~ skin. 

L2 Symplomt. foUowW. Expoeurr. Vapor imtates .,. ... noM, and ltvoal and Is rwadlly llbeorbed 

~ mucoua memblanea and lungs, produdng g.eneraJ lode eympcom.. ~~ Cll:nSne..._ 
hMd.ache, dltfic:utt breathing, rwftt;hng}. Contact wnn skin C.UMII lemponty ~ and 

nt.,.. burntng, then locaJ aneathnl&. Allected as ... lnidany .now 'lll'f'n. c:boo'Ofation, 'MinkJfng, 
and sottMinQ, lhen become rw<l. then brown or tMck (~ of ganoren.a). Ext~ buTaa may 

penT11 abooorpOon o1 dlemlc.aJ 10 ptoduoa 10.0:: .sympiOma described &bow. l1"19"tion causes 

"nn.aoon of mouth and atomech, nausea., ~ peln, wealuMiaa. OJ::l:ineu. hNdache, 
atf1CUR bi'Nlhing, anc:l twttc:tvng. 

U T,...trnent of £.xpo.ur-.: Get medcaJ anenl!on al Ot"IC8 rotlowing exposure to ttQ compound. 

INHALATION: remove p.aoent l'ntne<MI.,., 10 fresh u, lrntat:lon oi noM 01 trvo.t may be 

IOtftia'W'f\al relieved by apraylng OC" ~gang wrtn ._,,., ~.~nbl all odor Ia oonr. 100-..r. orroen 

iV\a.l.aoon Ia indicated lor cyanosi.l Of rMpiralcwy dislresa; keep p.aDent warm. but nol hoL EYES: 

ftood With running walw lor 15 mn.: if pf1y30an ia not immediately aviLI&able. contrue mg.oon 

lew .no!flet 15 nvn.: 2·:3 cWops of 0.5% pontocalne 01 ~alent may De insulled anet fnt 15 

mn.: do root use oils 01 Oily ointments unless orderlld by prtopcian. SKIN: "Waah anecred ateaa 

wnh IAIQtl quanlltiea of ...,.,., Of soapy wal81 unl.ll ..0 odot l8 gone; tt'len wash with aJc:ohol 01 

20% gl'fCefY1 sok.lbon and more water, keep pa.Dent wann, but not hot CCMW chemical burm 
conDnOusly wilh CC~f11JX'•a.se& wet wtth Mtuat~ eOvtion ol SOdium lt'Dulfale: lppfy no salve• 

01 CWll.ments lot 2-4 hrs aftw Injury. INGESTION: gtve large quana'111n of bquld (s.aJt water, weak 

~ bcattlonale :IOiution, mdk. 01 gn..el) l01:tg.,ect by demulcenl suctt u raw egg wt'Wte 01 

com 1Wd1 p.ute; rf pi'OfoM \IOI'1'Wilng doe• no1 follOw' )nvnedaatety, giYe a mdcl ~Oc {SUCh •• 1 

lba9. rnuslald In glasa ~ waler), Of UdtJe beck olltwoal Repeat pl'oc:edu'e until 'rOITitua Is tree 

ol tne OOOf'. Some demulcent ahoufd be let\ il stOI'I\ICI'I anet vornuno. KM9 paDenl comlortabfy 

5.<1 'T'I'n-aho6d Umft Yahw. -45 ppm 

1.5 Shot1 Tenn lnl'l.a&.tJon L.J.mlta:: Delli not av&llable 

1.1 
1.2 
1.3 

1.4 

1.5 

... 
1.7 ... ... 
1.10 

1.11 

1.12 

7.1 
7.2 

7.3 
7.4 

7.5 
7.1 

7.7 

7.1 

1.1 

1.2 

l.l 

1.4 

1.1 

1.2 

l.l .... 

u 
5.7 
5.1 

5.1 

5.10 

5.11 

l. nRE HAZARDS 10. HAZARD ASSESSIIEHT CODE 

f\ .. n P~nt: 1 sa·F c. c. (SH HOU<d A.aoooamont Handllook) 

Fla~bM Umlla Jn Alr: 1."'% (LFL) A·T-U-X-Y 
Flte ExUngule.hln9 Agent.: Water, tky 

choerncal. loam, catbon diodde 

Fire £xUnvul.ahlng Ag.enla Hoi lo be 

UMd: Nol peninenl II. HAZARD CLASSIFICATIONS 
Spedal H.u.an:S. Ol CCHTtbuatjon 

Producta:: Toxle vapcn ol unburned 11.1 Codo of Foclonl ~ 

marerial may lorm In ftre. OA .. ·A 

BeNvlor an Ftrr. Nol per11nent 11.2 HAS Haurd R•tlng lo< "'* W..., 

lgnlt)on T•mperalure: 1110'F Tranaport~~Uon: Not ls1ed 

E)ectrh:.al Hazant: Dat.l nol aveilabJe 11.3 HFPA Haurd C'1.a:a&lfteation::: 

Bumlng Rale: Data 1'101 av~ NoiiLaled 

Adlabatk: F'l&tne Ternpennurr. 

O.t.l nola'talia~e 
,, 

Slolch5omeb1c Air lo Fuel Rado: 

Dela no1 evailabJe . 

F\anM Tempenlure: Oala nol avall.&bl4 

7. CHEMICAL REACTIVITY 

ReKtfvtty Wtth Water. No rNction 

R.actJ'tlty with Common ... tert.elc No 
r .. ction 

Stablllly During Tranopo<t SW>Ie 
NeutnJtzlnog Ag.nla for Adda and 

CauaUcc Not pertioenl 

Polymon.ullon: NOI pe<tinenl 

lnhlbllor of PolymertuUon: 

Nol pet'11nenl 

Molar RaUo (Aaec:-t.nt lo 

Product): Oata not l'ta.it.able 

R .. cttvlty Group: Oata not av.aa.bJe 

12. PHYSICAL AND CHEMICAL I'ROPUlTlES 

12.1 Phyol<al Stato 1011S"C ..-..; 1111m: 

Solid 01 llqUd 

12.2 Uofe.eutar W~t 122.2 
12.3 BoiiJn9 Potnt •t 1 atrn: 

413"F - 212"C - -<a.I"K 
12.4 fr..:dng~t 

WATER POUUTIOH 
----40 to +10C'F 

L 
- --40 10 +-t5"C - 233 to 318"1< 

Aquollc Toxlclly: 12.5 Critleol Tomponrurr. No< pon-.eno 
(2.0isom«l 12.1 Cr1tk:al Pre..........: Not ~ 

1·9 ppmr /trout/ktthal/fresh Wiler 12.7 ,_GrwYIIy: 
·rmo period noo speaflod. 1.01ai20"C~ 

W•terlowl Toxldty:: Oe~ not available 12..1 Liquid Sur!oco Tonolon: (ool) 

8Jolo9lcol Dxy- Domw>d (BOO~ :Kl dynealan • O.CXI N/m at 3trC 
:31 "- of lheoretical i1 5 dar- 12.1 Uquld W•IW lntwlodol T......,., (ool) 

Food Chain ConoentratJon Polenuat 25 dyrtea/c:m • 0.025 H/m at 25~ 

None 12.10 Vopor (Goo)~ GrwYIIy: 

Nol """"'"" 
12.11 Rollo of~ KNto Iff V1190< (Goo~ 

Nol.,..,..... 
12.12 Lal.nt Hut a1 v~ 

212.7-t Bb.lllb • 118.U caJ/g • 
o4.Q.451 X 10 1 J/k.g II 25"C 

12.13 ..._,of ~tlon: -15,310 Blu/.1) 
• --8,500 cal/g - -354 X 101 Jlkg 

9. SHIPPING IHfORMATIOH 12.14 Hoollfi~Nol~ 
12.15 tM•I of ~ Nol per-tnent 

- of P>ntly: 99% 2. 5-Xy!onol. O!r>er 12.11 Hoot of Po/ym«tzallon: Not~ 
COI'T"I'Mfdal Xylenols lndude 2. 3-; 2. 4-; 12.25 Heat of FUiaoloR: O.t.a not.~ 
2, 5-; 3 0 4-; 3, ~; and YIVOJ& rnbrtiiM 12..20 lJmiUn,g YMM: O..ta rei l'tdabi<e 
of these. Propet1ies .,.. MTnlat 10 O'lOM 12.27 Rekt Vapor~ O.t.a 1'101 ~ 
of .... 2. e. compound. 

S1oragoe Temper:aturw: ~ 

rn.n A~ No requitement 

Yenttng:: Open tneme arrealer} 

5. HEALTH HAZARDS (Continued) 

Toaldty by l~atlon: GrMe 2: oraJ LOu - !,070 rng/kg (mouse) 

Late Toxldty. Damage to heart mu:sde. and changes in ~-. kidtwty, and ~ n t'l.tl 

Yepot (G.ee) lrrttAnt Chanc1arl•Uca:: O.r. no1 avuable 

l.Jquid « SoUd lrrttant cn.r.ct.n.tJcc Oata not aviJI&ble 

Odor Thr..nold: Date not aY"a..iatM 

IDLH Yalur. Data nolav~ 
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APPENDIX C 

PERSONAL FORMS AND LOGS 



PERSONAL HAZARDOUS WASTE EXPOSURE RECORD 
NAME: ___________________________________ _ 

~ITE: ________________ ~------------------- 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. inhala1ion, soi 1/water contact):----------------------------------------------

OPERATION PERFORMED Ci.e. fest pit inspection, sampling, drilling): ___________________________ _ 

CHEMICALS BURIED OR KNOWN PRESENT: ____________ ~------------------------

PROTECTIVE EQUIPMENT WORN: 

0 SAFETY SHOES {STEEL TOE 8 SHANK) 

0 .CHEMICAL RESfSTANT BOOTS, T'r'P E=--------------

0 HALF-FACE RESPIRATOR 

TYPE OF CARTRIDGE: ____________ _ 

0 FULL-FACE RESPIRATOR 
TYPE OF CARTRIDGE:. ____________ _ 

DECONTAMINATION MEASURES TAKEN: 

0 CHANGE OF CLOTHES 

0 SHOWER 

0 CHANGE OF PROTECTIVE EQUIPMENT 

0 INNER LAB GLOVES 

0 OUTER CHEMICAL RESISTANT GLOVES 
TYPE: ______________ _ 

0 COVERALLS 

TYPE=--------------

0 ---------------------

0 o ____________________ __ 
0 

P E RSCNA L PROTECTIVE DE CONT AM I NAT I 0 N PROCEDURES: ---------------------------------------------

UNUSUAL SITE CONDITIONS /OCCURANCES: ------------------------------------------------------

OBSERVED HEALTH EFFECTS: __________________________________________________ __ 

fES: ____________________________________________________________________________ _ 



DAILY SAFETY LOG 

PROJECT NAME: _________________________________________ __ DATE: ____________ _ 

PROJECT NUMBER: ______________________________________ ___ DAY NO: ______________ _ 

E. C. JORDAN WORK PARTY=----------------------------

SU3CON7RAC!OR ( ) : 
--------------------~---------------------------

VISITORS: __________________________________ __ 

wC~' SITE LOCATION: ______________________________________________________________ _ 

S~~~3.Y OF CONDITIONS ~COL~~~=-------------------------------------------------

FIRST AID ADMI~ST~? _________________________________________________________ _ 

~~C7IONS OBS~RVED: __________________________________________________________ _ 

BY: ---------------------------------



APPENDIX D 

MISCELLANEOUS REPORTS 



SITE 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: 
Name of Witness: 

Accident Category: Motor Vehicle 
Chemical Exposure 

Time of Accident: 
Telephone No.: 

Property Damage 
Near Miss 

Severity of Injury or Illness: Non-disabling 
Medical Treatment 

Amount of Damage: $ ------ Property Damaged: 

CLASSIFICATION OF INJURY 

Fractures 
Dislocations 
Sprains 
Abrasions 
Lacerations 
Punctures 
Bites 
Respiratory Allergy 
Other (explain) 

Parts of Body Affected: 

Degree of Disability: 

Heat Burns 
Chemical Burns 
Radiation Burns 
Concussion 
Toxic-Respiratory 
Toxic-Ingestion 
Toxic Dermal 

Date Medical Care was Received: 

Name and Address of Medical Facility: 

Gold Exposure 
Heat Stroke 
Faint/Dizziness 
Blisters 
Bruises 
Poison Ivy 
Headache 

Emergency Service? 

Fire 
Other 

Disabling 
Fatality 

Follow-up Exam Requtred? 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 
specific): 

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): 

DETAILED 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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APPENDIX E 

HEAT STRESS CASUALTY PREVENTION PLAN 



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. 

A. IDENTIFICATION AND TREATMENT 

1. Heat Exhaustion 

a) Symptoms: Usually begins with muscular weakness, di~ziness, 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. 

b) 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. 

2. Heat Stroke 

a) Symptoms: This is the most serious of heat casualties due to the fact 
that the body excessively overheats. Body temperatures often are between 
107°- ll0°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. 

b) First Aid: Immediately 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, break9 should be scheduled as described below. 

Ambient Temperatures 

Above 90°F 
85°-90°F 
80°-85°F 
70°-80°F 

Maximum Time 
Between Cooldown Breaks 

1/4 hr. 
1/2 hr. 
1 hr 
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 70oF 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 th~ 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. 

3. 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.G. 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. 

II. PERSONNEL 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 spirome~ry, 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 not 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 personnel 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. 

III. APPLICABLE EQUIPMENT 

Jordan maintains the following respiratory protective equipment: 

o full-face chemical/mechanical air purifying respirators 
o self-contained breathing apparatus 
o full-face air line-supplied breathing apparatus 
o 5-minute escape air supply 

This equipment is intended for use on 
an evaluation of on-site conditions. 
not be used arbitrarily by any Jordan 

an as needed basis, to 
Respiratory protective 
personnel. 

be determined by 
equipment should 

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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IV. 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: 

o respiratory protection principles 
o selection of appropriate equipment 
o use of equipment 
o maintenance of equipment 
o fit testing 

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 f~eld operations. 

Standard Respiratory Protection 
Procedure No. 

1 

2 

3 

4 

These procedures are attached. 

Respiratory Protection Principles 

Selection of Respirators 

Fit Testing 

Inspection/Maintenance/Storage 

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: 

o respirator selection 
o personnel training 
o fit testing 
o respirator maintenance 
o documentation 
o program evaluation and improvements 
o personnel pulmonary testing and certification 

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 personne~ 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. 

o 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. 
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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 ---------------------------------

(1) Negative Pressure Test 

(2) Positive Pressure Test 

(3) Isoamyl Acetate Vapor Test 
Initial Odor Recognition 
Odor Detected wj Respirator 

(4) Irritant Smoke Test 
Irritant Detected 

TEST RESULTS 

On 

Pass ( ) 

Pass ( ) 

Yes ( ) 
Yes ( ) 

Yes ( ) 

Fail ( ) 

Fail ( ) 

No ( ) 
No ( ) 

No ( ) 

Employee briefed on fundamental principals of respiratory protection, use, 
inspection, cleaning, maintenance and storage of equipment 

Yes ( ) No ( ) 

ADDITIONAL 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 Characteristics: 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 
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Exhibit 2 

Respirator Use & Maintenance Record 
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RESPIRATOR USE AND MAINTENANCE RECORD 

Respirator 

ID Number 

Respirator Type 

Manufacturer 

Model Number 

Date 

Assigned to Whom 
or 

Location of Storage 

Date Place In Service 

Inspection/Maintenance 
and Charging (SCBAs) 

Information 
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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. 

Gas 

Nitrogen 
Oxygen 
Argon 
Carbon dioxide 

Table l. Atmospheric Composition 

Volume (%) 

78.9 
20.95 
0.93 
0.04 
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Partial Pressure 
(mm Hg at sea level) 

594 
159 

7 
0.03 



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 Oxygen 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 is currently under 
study by NIOSH. 

The physiological effects of oxygen deficiency are indicated in Table 2. 

1.4 PARTICULATE 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: 

1. Pharynx - 10-3 ~m 
2. Trachea - 10 ~m 
3. Bronchus - 5-10 ~m 
4. Alveoli - 0.1-1 ~m 

Particulates less than 0.5 ~m 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. 
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Table 2. Physiological Effects of Oxygen Deficiency 

Oxygen Volume 
Percentage 
at Sea Level 

16-12 

14-10 

10-6 

Less than 6 

Physiological Effect 

Increased breathing volume. 
Accelerated heartbeat. 
Impaired attention and thinking. 
Impaired coordination. 

Very faulty judgment. 
Very poor muscular coordination. 
Mus'cular exertion causes rapid fatigue that may 
cause permanent heart damage. 
Intermittent respiration. 

Nausea. 
Vomiting. 
Inability to perform vigorous movement, or loss 
of all movement. 
Unconsciousness, followed by death. 

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 GASEOUS CONTAMINANTS 

Gaseous contaminants are "filtered" to 
before they reach the alveolar spaces. 
soluble, they can be directly absorbed 
tract. 

a small degree by the respiratory tract 
However, if the contaminants are 

through the walls of the respiratory 

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 ? 

below. 

1. Particulates 

a. mppcf - millions of particulates per cubic foot. 

b. ppcc - particles per cubic centimeter. 

c. mg/m3 - milligr.ams 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 cubic meter. 

d. Conversion of units. The following equation converts mg/m to ppm, 
at 24°C and 760 mm Hg. 

ppm = 2~ .•s mg/m3, 

molecular weight 

This equation is extremely useful for determining respiratory 
protection requirements. 

1.7 MEASURES OF RESPIRATORY 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 value (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) a~e 
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 represen't 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". 
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2. 29 CFR 1910.134 gives legal requirements for the selection and use of 
respiratory ~quipment 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. 

3. 30 CFR Part 11 tiescribes 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. 
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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 
JohnS. 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 DECISION 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, Z-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). 

j. 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. 

F-16 



Where information is available indicating systemic injury or death resulting 
from absorbance o.f 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 breathin·g 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 LD50 of 2 g/kg for 
any species is used. 

2.4.2 Poor Warning Properties (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 w~en 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 5 
Carbon disulfide 0.21 10 
Cyclohexane 300 300 
Cyclohexanol 100 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 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 
Arsine 
Crotonaldehyde 
1,2 Dichloroethylene 
Dichloroethyl ether 
Dimethyl acetamide 
Dimethyl formamide 
Hydrogen selenide 
Isopropyl glycidyl ether (IGE) 
Styrene monomer 

7 
0.21 
7 

500 
35 
46 

100 
0.3 

300 
200 

2 
0.05 
2 

200 
5 

10 
10 

0.05 
50 
50 

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV 

Acrylonitrile 
Bromoform 
Camphor (synthetic) 
Chloroacetophenone 
Chloroform 
Chloropicrin 
Diglycidyl ether (DGE) 

21 
530 

1.6-200 
1 

200 
1 
5 
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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 
Mercury vapor 
Methyl bromide 
Methyl formate 
Methanol 
Methyl cyclohexanol 
Phosgene 
Phosphine 
Radioactive gases and vapors 
Toluene 2,4 diisocyanate (TDI) 

(a) Information not Available 

2.4.3 Sorbents 

500 
(a) 
(a) 

2000 
2000 

500 
1.0 

(a) 
(a) 

2 

l 
0.05 mg/~ 
5 

100 
200 

50 
0.1 
0.3 

0.005 

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. 

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. 

3. 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. 

4. 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 Eye 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: 
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE 
EFFICIENCY" 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 ppm) (Min) 

Aromatics 

Benzene 
Toluene 
Ethyl benzene 
m-Xylene 
Cumene 
Mesitylene 

Alcohols 

Methanol 
Ethanol 
Isopropanol 
Allyl alcohol 
n-Propanol 
Sec-Butanol 
Butanol 
2-Methoxyethanol 
Isoamyl alcohol 
4-Methyl-2-pentanol 
2-Ethoxyethanol 
Amyl alcohol 
2-Ethyl-1-butanol 

Monochlorides 

Methyl chloride 
Vinyl chloride 
Ethyl chloride 
Allyl chloride 
1-Chloropropane 
1-Chlorobutane 
Chlorocyclopentane 
Chlorobenzene 
1-Chlorohexane 
o-Chlorotoluene 
1-Chloroheptal).e 
3-Chloromethyl heptane 
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73 
94 
84 
99 
81 
86 

0.2 
28 
54 
66 
70 
96 

ll5 
ll6 

97 
75 
77 

102 
76.5 

0.05 
3.8 
5.6 

31 
25 
72 
78 

107 
77 

102 
82 
63 



TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE 
EFFICIENCYa (cont.) 

Solvent 

Dichlorides 

Dichloromethane 
Trans-1,2-dichloroethylene 
1,1-Dichloroethane 
cis-1,2-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,4-Dichlorobutane 
a-Dichlorobenzene 

Trichlorides 

Chloroform 
Methyl chloroform 
Trichloroethylene 
1,1,2-Trichloroethane 
1,2,3-Trichloropropane 

Tetra- and Pentachlorides 

Carbon tetrachloride 
Perchloroethylene 
1,1,2,2-Tetrachloroethane 
Pentachloroethane 

Acetates 

Methyl acetate 
Vinyl acetate 
Ethyl acetate 
Isopropyl acetate 
Isopropenyl acetate 
Propyl acetate 
Allyl acetate 
sec-Butyl acetate 
Butyl acetate 
Isopentyl acetate 
2-Methoxyethy1 acetate 
1,3-Dimethylbutyl acetate 
Amyl acetate 
2-Ethoxylethyl acetate 
Hexyl acetate 
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Time to Reach 1 Percent 
Breakthrough 

(10 ppm) (Min) 

10 
33 
23 
30 
54 
65 

108 
109 

33 
40 
55 
72 

111 

77 
107 
104 

93 

33 
55 
67 
65 
83 
79 
76 
83 
77 
71 
93 
61 
73 
80 
67 



TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE 
EFFICIENCYa (cont.) 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 ppm) (Min) 

Ketones 

Acetone 
2-Butanone 
2-Pentanone 
3-Pentanone 
4-Methyl- 2 -pentano·ne 
Mesityl oxide 
Cyclopentanone 
3-Heptanone 
2-Heptanone 
Cyclohexanone 
5-Methyl-3-heptanone 
3-Methylcyclohexanone 
Diisobutyl ketone 
4-Methylcyclohexanone 

Alkanes 

Pentane 
Hexane 
Methylcyclopentane 
Cyclohexane 
Cyclohexene 
2,2,4-Trimethylpentane 
Heptane 
Methycyclohexane 
5-Ethylidene-2-norbornene 
Nonane 
De cane 

Amines 

Methyl amine 
Ethyl amine 
Isopropyl amine 
Propyl amine 
Diethyl amine: 
Butyl amine 
Triethyl amine 
Dipropyl amine 
Diisopropyl amine 
Cyclohexyl amine 
Dibutyl amine 
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37 
82 

104 
94 
96 

122 
141 

91 
101 
126 

86 
101 

71 
111 

61 
52 
62 
69 
86 
68 
78 
69 
87 
76 
71 

12 
40 
66 
90 
88 

110 
81 
93 
77 

112 
76 



TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE 
EFFICIENCY• (cont.) 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 ppm) (Min) 

Miscellaneous Materials 

Acrylonitrile 
Pyridine 
1-Nitropropane 
Methyl iodide 
Dibromomethane 
1,2-Dibromoethane 
Acetic anhydride 
Bromo benzene 

49 
119 
143 

12 
82 

141 
124 
142 

The above cartridge pairs vere tested at 1000 ppm, 50 percent relative humidity, 22°C, and 53.3 

1/min. (equivalent to a moderately heavy vork rate). The time to achieve a 1 percent breakthrough is 
noted for each cartridge pair. Cartridges vere preconditioned at room temperature and 50 percent 
relative humidity for at least 24 hours prior to testing. 

1. 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. 

2. 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. 

3. 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. 

2.4.5 IDLH 

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 espape without injury or irreversible health effects from an 
IDLH 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. 

IDLH should be determined from the following sources: 

1. Specific IDLH provided in the literature, such as the AIHA Hygienic 
Guides. 

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 IDLH 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 apparat~s (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 
(or 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 "quantttative" 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 LC50 of less than 10 ppm.) 
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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. If 
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 ~o 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 - Isoamyl Acetate Vapor (Banana Oil) 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 us~9 
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. If 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 is 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 s~ould 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 gcring 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 
fit best, they will perform the complete set of exercises. 
number of exercises may be reduced when the test is used as 
check before routine entry into a contaminated atmosphere. 

3.1.4 Test 4 - Irritant Smoke Test 

respirators that 
However, the 
a quick field 

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: 

l. 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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4. If the user detects no leakage, the tester will increase the smoke 
density and ~ave the smoke tube progressively closer to the subject, 
still remaining alert to any reactions. 

5. 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. 

6. 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 producing 
smoke immediately. 

7. 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 mai'ntained 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: 

1. Inspection for defects (including a leak check). 
2. Cleaning and disinfecting. 
3. Repair as required .. · 
4. Proper and sanitary.storage of equipment. 

4.2 INSPECTION FOR DEFECTS 

The most important part of a respirator maintenance program is 
inspection of the devices. If properly performed, inspections 
damaged or malfunctioning respirators before they can be used. 
inspections will be performed. 

1. While the respirator is in use. 
2. While it is being cleaned. 

continual 
will identify 

Two types of 

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. 
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5. Canisters, filters, or cartridges. 

In addition, the regulator 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: 

l. 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 harness 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. Imprope~ 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 valve cover. 

f. Improper installation of the valve in the valve body. 

4. Examine the air-purifying element(s) for: 
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a. Incorre.ct 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: 

1. Inspection for defects. 
2. Cleaning and disinfecting. 
3. Repair. 
4. Storage. 

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: 

a. High-pressure hose connector is tight on cylinder fitting. 
b. Bypass valve is closed. 
c. Mainline valve is closed. 
d. There is no cover or obstruction on regulator outlet. 
e. Pressure in the tank is at least 1800 psi. 

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 
screws. 

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. Cylinder and cylinder valve assembly 

a. Cylinder 

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. 

b. Head and valve assembly 

1. Visually inspect cylinder valve lock f·or 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. 

4. 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 
mean a faulty hose.) 

b. 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). 

2. 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. 

3. 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. 
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4. Open cylinder valve. 

5. Place hand over regulator outlet and open mainline valve. 

6. 

Remove hand from outlet and replace in rapid movement. Repeat 
twice. Air should escape when hand is removed each time, 
indicating a positive pressure in chamber. Close mainline 
valve and remove hand from outlet. 

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. 2 

(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. 

(c) Inhale. 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. 

2For regular monthly inspection, only steps (b) and (c) of procedure are 
necessary. 
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6. Storage of units. Check that: 

a. Cylinder 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 against 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) 
two milliliters of bleach (such as Clorox) 
tablespoons of bleach per gallon of water. 
fects the respirators. 

made by adding approximately 
to one liter of water, or two 
A two-minute immersion disin-

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 l40°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 
(140oF maximum) to 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 valve, 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 
parts designed for the respirator. 
ments, substitution of parts from a 
invalidates approval of the device. 

only by trained, experienced persons with 
Besides being contrary to OSHA require
different brand or type of respirator 

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 RESPIRATOR STORAGE 

Respirators must be stored to protect against: 

1. Dust. 
2. Sunlight. 
3. Heat. 
4. Extreme cold. 
5. Excessive moisture. 
6. Damaging chemicals. 
7. Mechanical damage. 

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. 

Drilling 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 H2S 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 H2S 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 
ately and all engines (ignition sources) will be turned off. 
nel will leave the area and notify the Site Safety Officer. 

Major Emission Response Plan 

stopped immedi
Drilling person-

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) H2S 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. If organic vapor levels approach 5 ppm, or if H2S 
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. 
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Response Action 

The well drillers will immediately proceed as follows: 

1) 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 TELEPHONE NUMBERS 

(LOCAL) Police Department 

(LOCAL) Rescue Service 

South Baldwin Hospital 

Thomas Hospital 

(Local) Fire Department 

Off-site Emergency Serv'ices 

National Poison Control Center 

Florida Poison Control Center 

National USEPA Emergency.Response 

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) 943-5051 

(205) 928-2375 

911 

911 

(800) 492-2414 

(800) 282-3171 

(800) 424-8802 

(904) 488-0190 

(800) 262-8200 

(904) 656-1293 

(904) 656-1293 

(904) 656-1293 

(201) 992-2323 x264 



ROUTES TO EMERGENCY MEDICAL FACILITIES 

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 (. . ) 

EVACUATION three long blasts ) 

ALL CLEAR alternating long and short blasts ( .. ) 



SCALE IN MILES 
r - , -..,., I I 
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SOURCE: USGS QUADRANGLE 
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