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EXECUTIVE SUMMARY

The Navy has prepared this Remedial Investigation/Feasibility Study (RI/FS) Work Plan
for Operable Unit No. 2 (OU-2), Wastewater Treatment Area, at the Naval Air Station,
Jacksonville, Florida. OU-2 is located on the northern portion of the Naval Air Station;
it is bounded by the St. Johns River to the north, the Timuquana Country Club Golf
Course to the west, and Naval Air Station taxiways and runways to the south and east.

A location map of OU-2 comprises Figure 1-1 of this Work Plan.

There are six Potential Sources of Contamination (PSCs) within OU-2. Five of these
PSCs (Nos. 3, 4, 41, 42, and 43) are associated with past operations of the Jacksonville
Naval Air Station’s Sewage and Industrial Treatment Plant at OU-2. The sixth, PSC
(No. 2), is an area formerly used for fire fighting training and is sited just north of the
treatment plant. Waste materials previously disposed of at OU-2 reportedly include
aviation fuels and spent oils domestic and industrial wastewater treatment sludges, and
asbestos. Previous investigations have focused on individual sites as potential sources of
groundwater contamination. These investigations detected the presence of organic and
metal compounds. The focus of the RI/FS at OU-2 will be on investigating and
remediating the operable unit as a whole. A combination of field and off-site laboratory
analysis will be used at OU-2 to avoid iterative field investigations.

This RI/FS Work Plan documents activities to be conducted for a Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Naval
Installation Restoration Program response to contamination present at OU-2 as indicated
by previous investigations. The Project Work Plan, which is the main document in the
Work Plan, summarizes the site background and previous investigations, describes the
data needs, and provides a "blueprint" for conducting the RI/FS at OU-2. Appendices to
the Project Work Plan include: the Quality Assurance Project Plan (QAPjP), the Field
Sampling Plan (FSP), and the Health and Safety Plan (HASP). The QAPjP describes the
procedures that will be used to achieve data quality objectives. The FSP describes
sample quantities, locations, and procedures that will be used during the field
investigation. The HASP describes the procedures that will be used to maintain a safe
working environment during field investigations.

The OU-2 RI/FS Work Plan is based on and references the Navy Installation Restoration
Program Plan, Naval Air Station, Jacksonville, Florida; Volume 1, Organization and
Planning (September 1991) and Volume 4, The Basic Site Work Plan (also dated
September 1991). The Basic Site Work Plan comprehensively applies to all CERCLA
work conducted at the site. OU-2 site-specific work requirements and procedures are
based on these two documents.

W011928.M80 7559-25
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1.0 INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) Work Plan was prepared for
Operable Unit No. 2 (OU-2) at the Naval Air Station Jacksonville (NAS Jacksonville or
Station) in northeast Florida.

Placed on the U.S. Environmental Protection Agency’s (USEPA’s) National Priorities
List in December 1989, NAS Jacksonville is participating in the U.S. Department of
Defense Installation Restoration Program (IRP), which identifies and remediates
conditions related to past spills or disposals of hazardous wastes. The IRP complies with
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act.
These acts, passed by Congress in 1980 and 1986, respectively, establish the means to
assess and clean up hazardous waste sites.

In October 1990, a federal Facilities Agreement was signed by the USEPA, the Florida
Department of Environmental Regulation (FDER), and the Navy to coordinate IRP
actions at NAS Jacksonville.

This work plan is Volume 6 of the Navy Installation Restoration Program Plan for NAS
Jacksonville. Volume 1, Organization and Planning (Geraghty & Miller, 1991b), and
Volume 4, Base Site Work Plan (Geraghty & Miller, 1991c updated 1992) were used to
develop the OU-2 RI/FS Work Plan.

Volume 1 contains information for completing the IRP at NAS Jacksonville. It identifies
NAS-wide Potential Sources of Contamination (PSCs) and groups PSCs requiring the
RI/FS process into operable units, describes the NAS-wide environmental setting,
addresses program and data management, and presents an events schedule for
implementing the IRP. This schedule is updated annually in the NAS Jacksonville
Management Plan. Appendices to Volume 1 include NAS Jacksonville background
documents, the Community Relations Plan, the NAS-wide Health and Safety Plan, and
the overall Site Management Plan.

Volume 4 identifies potential field investigations, establishes sampling and analysis
methods for all environmental investigations at the NAS, and outlines procedures for
CERCLA remedial activities including the RI, the baseline risk assessment, treatability
studies, and the FS. Appendices to Volume 4 include the Quality Assurance/Quality
Control Plan, the Data Analysis Plan, the Quality Assurance/Quality Control Final
Product/Report Plan, and the Basic Sampling and Analysis Plan. This latter appendix
has two parts - the Quality Assurance Program Plan and the Basic Field Sampling Plan.

W011928.M80 7559-25
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1.1 _SITE DESCRIPTION. Located on the northern portion of the NAS, OU-2 is
bordered by the St. Johns River to the north, the Timuquana Country Club Golf Course
to the west, and NAS taxiways and runways to the south and east. Figure 1-1is a
location map of OU-2 within NAS Jacksonville.

Past operations at the wastewater treatment plant within OU-2 that possibly affected soil
and groundwater quality include:

. land disposal of sludge
. drying sludge in beds at the plant
. discharge of treated water to a polishing pond

In addition to the treatment plant, a former Fire Fighting Training Area is located within
OU-2. Burning fuel within the unlined pit at the training area could have impacted soil
and groundwater.

Probable waste materials disposed of at OU-2 include aviation fuels and spent oils (at
the Fire Fighting Training Area), domestic and industrial wastewater treatment sludges,
and asbestos. During previous groundwater investigations, organic and inorganic
compounds were detected at OU-2.

1.2 _PURPOSE AND SCOPE OF THE OU-2 WORK PLAN. The purpose of the RI/FS
process at OU-2 is to characterize the nature and extent of, and the risks posed by,
existing contamination and to evaluate potential remedial alternatives. This Work Plan,
prepared during the initial RI/FS planning phase, consists of the following sections:

1.0  INTRODUCTION

2.0  ENVIRONMENTAL SETTING, AND SITE HISTORY, DISPOSAL
HISTORY, AND HISTORICAL RESPONSE. This section summarizes
the environmental setting and background of OU-2.

3.0 INITIAL EVALUATION. This section presents a preliminary
identification of the nature and distribution of contaminants based on
previous investigation reports and a conceptual model summarizing the
extent of what is currently understood about contamination, exposure
pathways, and potential receptors.

40 DATA REQUIREMENTS. This section provides a preliminary
identification of Applicable or Relevant and Appropriate Requirements
(ARARSs) for OU-2, states data quality objectives (DQOs), summarizes

W011928.M80 7559-25
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OU-2 data requirements, and lists data requirements for the baseline risk assessment and

FS.

5.0

6.0

7.0

REMEDIAL INVESTIGATION TASKS. This section discusses the
approach to the RI, including project management requirements (e.g.,
mobilization), additional field investigations, sample analysis and data
management, data modeling, baseline risk assessment, and the RI Report.

FEASIBILITY STUDY TASKS. This section reviews requirements for
developing and screening remedial alternatives, treatability testing studies,
analyzing of remedial alternatives, and preparing of the FS Report.

PROJECT ORGANIZATION AND RESPONSIBILITIES. This section
states project authorizations and responsibilities of key managers and
support roles, provides a preliminary sequence of events schedule, and
summarizes requirements for community relations.

The RI/FS Work Plan details the tasks and activities for the field investigation of OU-2.
The appendices for the OU-2 Work Plan include the OU-2 Sampling and Analysis Plan
(comprising the Field Sampling Plan and the OU-2 site-specific Quality Assurance
Project Plan), and the OU-2 site-specific Health and Safety Plan.

W011928.M80
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2.0 _ENVIRONMENTAL SETTING AND SITE HISTORY

This section describes the OU-2 environmental setting and history.

2.1 ENVIRONMENTAL SETTING. The physiography, geology, hydrology,
hydrogeology, and meteorology of OU-2 are described in the following subsections. The
environmental setting of NAS Jacksonville and the Jacksonville area is presented in
Section 4, Volume 1, of the Navy Installation Restoration Program Plan (NIRP).

2.1.1 Physiography OU-2 is located near the tip of a peninsula between the Ortega and
St. Johns rivers. The land surface elevation at OU-2 varies from approximately 14 feet
above mean sea level in the southeastern section, rising to a high of 22 feet above mean
sea level just north of the Domestic Waste Sludge Drying Beds, and falling to mean sea
level along the St. Johns River at the northern boundary (Figure 2-1).

2.1.2 Geology A generalized geologic cross-section is shown and described in Volume 1

of the NIRP. The focus (depth of investigation) of the RI at OU-2 is the surficial soil
unit overlying the Hawthorn Group. This soil consists of post-Miocene fluvial deposits
including fine-grained sand, silty sand, clayey sand, and sandy clay. Based on the results
of a cone penetrometer survey by the U.S. Army Corps of Engineers in 1990, these
deposits are at least 75 feet thick.

Previous IRP investigations described the surficial soil as consisting of at least three
distinct sequences: (1) an upper sand layer, (2) a clay layer, and (3) a lower sand layer.
Monitoring well logs from previous investigations and results of the U.S. Army Corp of
Engineers’ cone penetrometer survey, however, indicate that geology of the surficial soil
at OU-2 is more complex than the original interpretation.

2.1.3 Surface Hydrology A drainage divide runs northwesterly across OU-2 in the
vicinity of the waste sludge drying beds. South of the divide, runoff flows into a drainage
ditch that begins 1,200 feet south of the wastewater treatment plant. This ditch parallels
the east-west runway for approximately 3,000 feet, then turns north and heads off base.
Water in the ditch flows from east to west and eventually leaves the base. Only the
western portion of the east-west ditch stays wet. OU-2 is not the only source of water
for this ditch; at several locations, ditches conveying water from other portions of the
Station and from the Timuquana Golf Course discharge into the main east-west ditch.
Figure 2-2 shows interpreted flow directions in the east-west drainage ditch and its
tributaries.

W011928.M80 7559-25
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North of the drainage divide, runoff flows toward the St. Johns River via swales on either
side of the Patrol Road and two 36-inch-diameter drain pipes paralleling the taxiway on
the east side of OU-2. Near the Patrol Road turnaround at the north end of OU-2, a
drainage ditch from the Timuquana Golf Course intersects the swale that parallels the
west side of the Patrol Road.

2.1.4 Hydrogeology OU-2 surficial soil has been described during previous IRP
investigations as consisting of two aquifers; a water table sand aquifer, separated by 6 to
10 feet of sandy clay/clayey sand from a 5-foot-thick confined sand aquifer.

Hydraulic conductivity tests for "shallow" and "deep" wells are outlined below:

REPORT SHALLOW DEEP
SOUTHDIV, 1990,1991 0.23-9.33 feet/day 0.04-0.36 feet/day
IT, 1991a 3.54-81.35 feet/day
ESE, 1992 1.1-7.8 feet/day 3.6-142.5 feet/day

Contaminants, however, have been detected in groundwater samples collected from both
"deep” and "shallow" wells next to the sludge drying beds. This indicates that the sandy
clay/clayey sand is not acting as a true aquitard and that the two sand units are
hydrologically connected. In addition, the extent of this reported "confining unit" has not
been established and no geotechnical tests have been conducted on this soil. Because of
uncertainties about the nature, extent, and importance of the sandy clay/clayey sand
layer at OU-2, the current groundwater conceptual model has been revised and all the
soil overlying the Hawthorn Group is considered one aquifer (Surficial Aquifer)

(Figure 2-3).

Groundwater flow in the Surficial Aquifer has been interpreted to be generally
northward toward the St. Johns River, except for the area south of the wastewater
treatment plant where flow has been interpreted to be south-southwest. Depth to
groundwater ranges from 3.5 to 5 feet. Dewatering operations associated with recent
construction at the wastewater treatment plant temporarily disturbed the Surficial
Aquifer flow.

2.1.5 Meteorology The meteorology of the Jacksonville area is described in detail in
Volume 1 of the NIRP (Geraghty & Miller, 1991b).
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2-4



arsoziee

-l
@
= 4
& 2
= B
£ i
2 e
TR \ ﬂmmm GROUND SURFACE
2 E - 35-45BGS
= INTERBEDDED SAND/SILTY SAND
12- 20'BGS
DISCONTINUOUS SANDY CLAY/
CLAYEY SAND STRATA
= INTERBEDDED SAND/SILTY SAND
--------- = - - - _-.35'BGS
TOP OF
2 2 2 o HAWTHORN FORMATION
NOT TO SCALE
RI/FS
WORK PLAN FOR OU-2 CONCEPTUAL STRATIGRAPHIC
PROFILE
NAS JACKSONVILLE FIGURE 2-3
DECEMBER 1992

2-5




2.1.6 Land Use and Demography Historically, the OU-2 area has been used primarily
for Naval Air Station wastewater treatment. A secondary use has been for fire fighting
training.

The Timuquana Country Club and Golf Course borders OU-2 to the west. Public access
to the country club is restricted to members and guests. Two private residences abut the
NAS boundary on the western side of OU-2 near the St. Johns River (see Figure 2-1). A
residential area also abuts the NAS boundary west of the Timuquana Country Club.
Access to OU-2 is limited because of its proximity to the NAS taxiways and runways,
which have security requirements. A chain-link fence along the base boundary and
continuous patrols make access by unauthorized personnel unlikely.

2.2 SITE BACKGROUND. The area incorporated into NAS Jacksonville has been used
for U.S. Navy operations since 1940. NAS Jacksonville is primarily a maintenance and
operations facility providing services and material to support aviation activities
designated by the Chief of Naval Operations. Because of its primary missions, NAS
Jacksonville engages in a wide variety of operations, 2 number of which require the use,
handling, storage, or disposal of hazardous materials and substances. In the past, these
materials came in contact with the environment through accidental spills, leaks in supply
piping, landfilling operations, burning of waste liquids during fire fighting training
exercises, and the cumulative effect of operations conducted at the NAS flightline and
industrial areas.

OU-2 soil and groundwater have been impacted by operation of the wastewater
treatment plant and fire fighting training exercises. Six potential source areas identified
at OU-2 (shown on Figure 2-1) are described in the following subsections.

2.2.1 Wastewater Treatment Plant Sludge Disposal Area (PSC-3) Approximately 20,000
tons of domestic and industrial sewage sludge, reportedly containing metals and organic
compounds were disposed of at PSC-3 from 1962 to 1980 (Geraghty & Miller, 1991b).
The 15-acre area consists of two approximately equal parcels divided by an access road.
The northern parcel (Parcel 1) was planted with pine trees. The eastern parcel (Parcel
2) is an unmaintained open field. No written records exist regarding quantities,
locations, and the timing of sludge disposal in the two parcels. Both parcels presumably
were used for disposal of domestic and industrial sludge.

2.2.2 Pine Tree Planting Area (PSC-4) The Pine Tree Planting Area (PSC-4) is south of
the wastewater treatment plant. From 1968 to 1975, this area reportedly was used for
disposal of wastewater treatment plant sludge, asbestos, and petroleum products.
Sometime after 1975, this area was planted with pine trees.

W011928.M80 7559-25
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2.2.3 Domestic Waste Sludge Drying Beds (PSC-41) The Domestic Waste Sludge
Drying Beds (PSC-41), constructed in 1970 to receive sludge from the anaerobic digester,
operated until 1987. The system consists of five unlined beds, each measuring 50 by

50 feet. The 3-foot-high containment walls and outside dikes are made of concrete
blocks. The beds are underlain with 7 inches of sand, 3 inches of fine gravel, and 6 to
12 inches of coarse gravel. An underdrain system consisting of three, 6-inch-diameter
vitrified clay drain lines collected leachate and returned it to the headworks of the
wastewater treatment plant. During previous operations, approximately 300 cubic yards
per year of dried sludge were removed from the Domestic Waste Sludge Drying Beds.

Before construction of the Industrial Waste Sludge Drying Beds, sludges from the
industrial wastewater treatment operations were also channeled to the Domestic Waste
Sludge Drying Beds.

In 1987, USEPA classified the Domestic Waste Sludge Drying Beds as surface
impoundments operated to treat hazardous wastes F006 and F019 (40 CFR 261). F006
wastes are wastewater treatment sludges from electroplating operations, and FO19 wastes
are wastewater treatment sludges from the chemical conversion coating of aluminum.
The domestic beds were also used to store sludges from electroplating operations (F001
through F00S, wastes from paint stripping and parts cleaning operations), in addition to
sludge from the anaerobic digester of the domestic wastewater treatment plant. An
average of 170 gallons per day of dewatered sludge was removed from the Domestic
Waste Sludge Drying Beds during their operation, and taken to a landfill for disposal.
The Domestic Waste Sludge Drying Beds were permanently removed from service on
June 10, 1987, with the remaining sludge removed and taken to an authorized landfill in
1991.

2.2.4 Industrial Waste Sludge Drying Beds (PSC-43) The Industrial Waste Sludge
Drying Beds (PSC-43) were constructed in 1980 to dewater industrial wastewater
treatment sludges from electroplating operations. Each of the four beds is approximately
15 by 18 feet and enclosed with concrete retaining walls. The bottoms of the beds are
unlined and consist of a 12-inch sand layer, with an underlying 10-inch gravel layer. The
beds were underdrained, and leachate was returned to the industrial wastewater
treatment plant. Approximately 8,250 gallons of dried sludge were excavated annually
from the drying beds. The Industrial Waste Sludge Drying Beds were permanently
removed from service in November 1988, with the remaining sludge removed and taken
to an authorized landfill in 1991.

In 1988, after a review of groundwater monitoring data, FDER issued a consent order
requiring closure of the waste sludge drying beds. In response to the consent order, NAS
Jacksonville developed a closure plan for the Domestic and Industrial Waste Sludge
Drying Beds and the Wastewater Treatment Plant Polishing Pond (PSC-42). In
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September 1991, FDER issued a permit for closure and post-closure at the three surface
impoundments.

2.2.5 Wastewater Treatment Plant Effluent Polishing Pond (PSC-42) The Polishing
Pond (PSC-42) was built in 1970 to provide final clarification for approximately

2.3 million gallons per day of combined domestic and industrial wastewater-treated
effluent, prior to chlorination and discharge to the St. Johns River. USEPA classified
the Polishing Pond as a surface impoundment to treat Resource Conservation and
Recovery Act (RCRA-listed) hazardous wastes FO06 and F019 (Process Code T02).

The unlined Polishing Pond has a capacity of approximately 3.7 million gallons (based on
the design surface area of 3.8 acres and an average depth of 3.5 feet). The pond was
permanently removed from service on May 23, 1987, and is currently filled with water.

2.2.6 Former Fire Fighting Training Area (PSC-2) The former Fire Fighting Training
Area (PSC-2) is a shallow unlined pit, approximately 100 feet in diameter. Since 1966,
obsolete vehicle chassis and parts were periodically covered with JP-4, JP-5, aviation
gasoline, or waste oil and then ignited to simulate aircraft crashes. An estimated
6,000 gallons of fuel were burned annually. PSC-2 was removed from service in 1991.
NAS Jacksonville completed construction of a new Fire Fighting Training Area just
northeast of PSC-2 in 1992.

2.3 INVESTIGATIVE HISTORY. Tables 2-1 and 2-2 present a chronological summary
of previous preliminary investigative activities, gleaned from a review of the referenced
documents. These are grouped into two tables because, historically, the investigations
focused on individual PSCs consolidated into either disposal operations (Table 2-1) or
wastewater treatment plant operations (Table 2-2). Table 2-1 summarizes work
performed at the Fire Fighting Training Area, the Wastewater Treatment Plant Sludge
Disposal Area, and the Pine Tree Planting Area. Table 2-2 summarizes work conducted
for the Wastewater Treatment Plant Effluent Polishing Pond, the Industrial Waste
Sludge Drying Beds, and the Domestic Waste Sludge Drying Beds.

W011928.M80 755925
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TABLE 2-1 OU-2 INVESTIGATIVE HISTORY, FIRE FIGHTING TRAINING AREA, WASTEWATER TREATMENT PLANT EX-SLUDGE DISPOSAL AREA, PINE TREE PLANTING AREA
NAS, JACKSONVILLE, FLORIDA OPERABLE UNIT 2

DATE

INVESTIGATION TITLE OBJECTIVE

SCOPE

FINDINGS

CONCLUSIONS

March 1983

December 1985

Navy initiated the Navy
Assessment and Control of
Instaltation Pollutants (NRCIP)
to systematically identify,
assess, and control
contamination of the
environment resulting from
past hazardous materials
management operations.

Preliminary Assessment
(Initial Assessment
Study) (Fred C. Hart
Associates)

Initial site investigation to
determine the presence or
absence of contamination.

Site Inspection
erification Study
Geraghty & Miller

Information was collected from
historical records, aerial
photographs, field inspections,
and personnel interviews. Sites
were evaluated with regard to
contamination characteristics,
migration pathways, and
pollutant receptors. Identified:
Site #2 - Present Fire Fighting
Training Area; Site #3 - Sludge
Disposal Area; Site #4 - Pine
Tree Planting Area

Site #2 - 1 monitoring well was
installed and tested for
Pesticides PCBs & VOCs.

Site #4 - 3 Monitoring wells
installed and tested for VOCs,
TOC, cyanide & metals. 3 soil
samples collected analyzed for
EP Toxicity.

Site #2 = 6000 gallons
of JP-5 and waste oil
burned annually since
1965.

Site #3 = 20,000 tons of
sludge containing toxics
metals were dumped
between 1962 - 1980.

Site #4 = Area was used
for disposal of paint
shavings, sewage
sludge, asbestos oil, and
other petroleumn
products between 1968 -
1975.

Site #2 - All non detects.

Site #4 - Low
concentrations of VOCs:
9.1 ppb T-

1,2-
DCE
45 ppb TCE
1.1 ppb PCE

Site #2 = Contaminant
quantities and associated
risk small so no
confirmation study
recommended.

Site #3 = Sludge not
considered hazardous
under RCRA, no
confirmation study
recommended.

Site #4 = Visual
confirmation of
contamination at site.
Possibility of metals
leaching into groundwater.
Recommended for
confirmation study.

Site #2 - No further study
recommended.

Site #4 - No further study
recommended.

Notes:

PCBs
VOCs
TOC

ppb
DCE
TCE
PCE
RCRA

W0059216.080/1

polychlorinated biphenyls

volatile organic compounds

total organic carbon

Extraction Procedure

parts per billion

dichloroethylene

trichloroethylene

tetrachloroethylene

Resource Conservation and Recovery Act
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TABLE 2-2 OU-2 INVESTIGATIVE HISTORY, WASTEWATER TREATMENT PLANT EFFLUENT POLISHING POND, INDUSTRIAL SLUDGE DRYING BEDS, DOMESTIC SLUDGE DRYING BEDS

NAS, JACKSONVILLE, FLORIDA OPERABLE UNIT 2

DATE

INVESTIGATION TITLE

OBJECTIVE

SCOPE

FINDINGS

CONCLUSIONS

October 1983

July 1985

June 1987

December 1987

April 1988

W0059216.080,/2

Groundwater Monitoring
Plan for RCRA
Compliance NAS - JAX
(Geraghty & Miller)

Year-End Report of
Groundwater Monitoring
at the WWTP Polishing
Ponds

(Geraghty & Miller)

Permit Certification
(FDER)

Results of Hédrogeolo ic
Evaluation (Geraghty
Miller)

Compliance Samplin
Report (Geraghty & Miller)

To address EPA standards for
owners & operators of
Hazardous Waste Treatment,
Storage, and Disposal facilities.

Report on work to date
concerning groundwater quality.

FDER authorizing permit
gﬂ-é016-1 19108 for sludge drying
eds.

Summarizes results of field
investigations.

Summarizes groundwater
sampling program.

Discuss general
hydrogeologic conditions
and propose monitoring
well Installation and
sampling.

Discuss assessment of
groundwater quality and
recommend quality and
future course of action.

Details requirement by
NAS/JAX to stay in
compliance.

A round of water level
measurements &
?roundwater sampling
Tom 5 wells. In-situ
hydraulic conductivity
tests.

Groundwater sampling
from 5 wells.

Recommended that wells
be installed and
monitored for 1 year to
test for contamination.

All analyses below
drinking water primary
standards, exceeded
slightly for Fe and TPH.
Low concentrations -

3 F;Fb of chloromethane
and 0.5 ppb of 1,1,1-TCA.

One additional well must
be installed.

Semiannual sampling is
to take place.

Cease adding waste to
surface impoundments by
November 1988,

An upward hydraulic
lzgradlent between the

loridan aquifer and the
surficial aquifer. 14
constituents were
detected above permit
levels.

Contamination exceeding
permit levels for
inorganics, volatile
organics, and acid
extractable compounds.

April 1984 - 3 wells were
installed around Industrial
Waste Sludge Drying Beds to
be sampled quarterly - 1 year.

June 1984 - 3 wells installed
around Polishing Ponds to be
sampled quarterly - 1 year.

Requested end to quarterly
sampling.

October 1987 well NAS 4-11
was installed.

Recommended 8 additional
shallow wells and 4 deep
wells.

Sampling will continue.
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continued

TABLE 2-2 OU-2 INVESTIGATIVE HISTORY, WASTEWATER TREATMENT PLANT EFFLUENT POLISHING POND, INDUSTRIAL SLUDGE DRYING BEDS, DOMESTIC SLUDGE DRYING BEDS

NAS, JACKSONVILLE, FLORIDA OPERABLE UNIT 2

DATE

INVESTIGATION TITLE

OBJECTIVE

SCOPE

FINDINGS

CONCLUSIONS

June 1988

July 1989

August 1989

January 1991 &

May 1991

June 1991

W0059216.080/3

Consent Order 88-0280
(FDER)

Plume Delineation Report
Industrial Wastewater
Treatment Plant

(IT Corporation)

Corrective Action Plan
(Geraghty & Miller)

Quarterly Compliance
Monitoring of Polishing
Ponds and Domestic
Sludge Drying Beds
(IT Corporation)

Monitoring Well
Completion Report
(IT Corporation

Informing NAS/JAX that they
were out of compliance.

To delineate the horizontal and
verticals extent of contamination
from ISDBs after closure.

Present a plan to remediate the

groundwater plume. Report on

gﬂroundwater sampling in Feb. &
ay 1989.

Continuance of post-closure
monitoring for 1990.

Present additional well
installation information.

Details NAS/JAX
noncompliance and what
was needed to get back
into compliance.

Constructed 14
monitoring wells around
former ISDBs.

Design a groundwater
recovery system to stop
migration of
contamination. 25 wells
were sampled in Feb. &
May.

11 wells surrounding
DSDBs & PP were
sampled quarterly during
1990.

12 new monitoring wells
were constructed. 6
surrounding the DSDBs
and 6 around PP.

Due to hazardous
constituents in
groundwater further action
needed:

1. Electromagnetic
Terrain Survey.

2. Conceptual Design
Report.

3. Closure Plan.

Groundwater flow towards
the northeast. Volatile &
semi-volatile
contamination in shallow
aquifers. Metal
contamination in both
deep & shallow aquifers.

Multiple constituents
exceeding permit levels.

Contamination above
background was found in
all shallow aquifer wells.
One plume migrating
from the PP and one from
the DSDBs. The plume
from the DSDBs is also in
the deep aquifer.

Wells were completed.

1. Electromagnetic terrain
conductivity survey
indicated possible
contamination under drying
beds. Recommended
additional monitoring wells.

2. Listed possible remedial
activities concerning
contamination under drying
beds.

3. In 1988 the industrial waste
sludge drying beds were
taken out of service and all
sludge removed.

Recommended additional
sampling to define plume.

Still contamination in both
upper & lower aquifer.

Recommended installation of
additional wells.
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continued

TABLE 2-2 OU-2 INVESTIGATIVE HISTORY, WASTEWATER TREATMENT PLANT EFFLUENT POLISHING POND, INDUSTRIAL SLUDGE DRYING BEDS, DOMESTIC SLUDGE DRYING BEDS
NAS, JACKSONVILLE, FLORIDA OPERABLE UNIT 2

DATE

INVESTIGATION TITLE OBJECTIVE

SCOPE

FINDINGS

CONCLUSIONS

August 1991

Present data for August

Quarterly Compliance
sampling round.

Monitoring of Polishing
Pond and Domestic
Sludge Drying Beds
(IT Corporation)

Continuance of post
closure monitoring for
1991.

Due to operation of
dewatering wells &
construction, groundwater
flow has been disturbed.

Groundwater flow change has
slowed the mi?ration [s]
contaminant plume away from
the beds.

March 1992 Monitoring well Inform FDER on work to date. Attempt redevelopment Redevelopment only Still contamination in both
redevelopment and of wells to improve yield artially successful. shallow & deep aquifers.
January 1992 Semi- and turbidity plus eaffirms that
Annual Sampling Event additional sampling. groundwater flow in
(IT Corporation) shallow aquifer has been
affected.
July 1992 Monitoring Well Present data for July sampling Continuance of post Groundwater flow has Contaminants present in both
Redevelopment and July round. closure monitoring for returned to pre- shallow & deep aquifers.
1992 Semi-Annual 1992. dewatering gradients and
Sampling Event (ESE) flow rates.
Notes
RCRA = Resource Conservation and Recovery Act
WWTP = Waste Water Treatment Plant
FDER = Florida Department of Environmental Regulation
EPA = U.S. Environmental Protection Agency
TPH = total petroleum hydrocarbons
ISDBs = Industrial Sludge Drying Beds
DSDBs = Domestic Slu%ge Drying Beds
P = Polishing Pon

W0059216.080/4



3.0 INITIAL EVALUATION

The initial evaluation of the nature and distribution of contaminants at OU-2 and the
site-wide conceptual model are summarized in the following subsections.

3.1 NATURE AND DISTRIBUTION OF CONTAMINANTS. The nature and
distribution of contaminants evaluation is based primarily on previous investigations
performed by Fred C. Hart and Associates, Inc., Geraghty & Miller, Inc., International
Technology Corporation (IT Corporation), Environmental Science & Engineering, Inc.,
(ES&E), and background information provided by the FDER and the Southern Division
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM).

3.1.1 Seil Limited soil data were collected during previous investigations. Because
previous investigations at OU-2 focused on each PSC separately, the summary of the
nature and distribution of contaminants in soil is described individually for each PSC.

3.1.1.1 Former Fire Fighting Training Area (PSC-2) PSC-2 was originally identified in
the Initial Assessment Study conducted in 1983 by Fred C. Hart and Associates, which
included a review of historic records, aerial photographs, field investigations, and
personal interviews. The Initial Assessment Study reported that an estimated

6,000 gallons of fuel were burned annually at PSC-2 since 1966, but concluded that
contaminant quantities and associated risks were small and so did not recommend a
confirmation study.

Before building the new Fire Fighting Training Area adjacent to the existing area,
additional studies conducted in January 1991 identified contamination that could affect
construction of the facility. Fifteen soil samples were collected from various nodes on a
sampling grid with 100-foot node spacing (Figure 3-1). The samples were analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), total
recoverable petroleum hydrocarbon (TPH), and six metals. Fifteen SVOCs were
detected but at estimated concentrations below the Practical Quantification Limit (PQL)
(i.e., 10 micrograms per liter [ug/L]). The study concluded that contamination would not
hinder construction of the new Fire Fighting Training Area.

Follow-up soil sampling as part of a March 1991 sampling event was conducted, to
establish whether soils removed from the site would be subject to Land Disposal
Restriction criteria. Seven composite soil samples were collected and analyzed for
Toxicity Characteristic Leachate Procedure metals. All results were below detection

W011928.M80 7559-25
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limits and it was established that the soils would not be subject to Land Disposal
Restrictions.

Blackened soil in the former Fire Fighting Training Area indicates that SVOCs and
possibly VOCs might be in the soil as a result of incomplete combustion of fuels.

3.1.1.2 Former Wastewater Treatment Plant Sludge Disposal Area (PSC-3) A single
sludge sample, collected and analyzed for Extraction Procedure Toxicity metals in
October 1980, was found to be nonhazardous (Fred C. Hart and Associates, 1983).
Based on this single sample, the Initial Assessment Study concluded that PSC-3 did not
pose a threat to public health and the environment, and did not recommend this PSC for
further study. No further soil sampling has been conducted at the site. Visual evidence
of sludge disposal in the open field of Parcel 2, such as paint chips in areas of dying or
stressed vegetation, indicate contaminants may be present in the soil. There is no
obvious visual evidence of surficial contamination in Parcel 1 of PSC-3, which is covered
by an approximately 3-inch layer of pine needles.

3.1.1.3 Pine Tree Planting Area (PSC-4) The 1983 Initial Assessment Study reported
visual evidence of contamination and recommended a confirmation study to assess
whether or not metals were leaching from this area into groundwater (Fred C. Hart and
Associates, 1983). Three soil samples were collected by Geraghty & Miller, Inc., from a
depth of approximately 6 inches (Figure 3-2). These samples were analyzed for
Extraction Procedure Toxicity metals, but detected concentrations were below levels at
which soils would be considered a hazardous waste. Based on results of this sampling,
Geraghty & Miller, Inc., did not recommend further study of this area. There is visual
evidence, however, that contaminants may be present in the soil at PSC-4, including
blackened soil along the PSC-4 tree line and small piles of sludge containing paint chips.

3.1.1.4 Domestic and Industrial Waste Sludge Drying Beds (PSC-43, PSC-41) No soil
samples have been collected from the sludge drying beds. Based on the nature of wastes
treated in the wastewater treatment plant, however, the soils underlying the former waste
sludge drying beds may contain organics, metals, and cyanide compounds. Organic and
inorganic compounds detected during extensive groundwater monitoring near the beds
indicate the sludge drying beds are PSCs.

3.1.1.5 Wastewater Treatment Plant Effluent Polishing Pond (PSC-42) No soil samples
have been collected from the soil around the Polishing Pond. Contaminants detected in
groundwater downgradient from the pond indicate that sediment and water in the pond

W011928.M80 7559-25
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could contain contaminants. During heavy rainfall, it is possible the pond could overflow
and transport contaminants to surrounding soil.

3.1.2 Surface Water and Sediment There have been no sediment or surface water
samples collected from OU-2. The primary area of concern for surface water
contamination is the Polishing Pond. Based on the chemicals detected in groundwater
near the Polishing Pond, and nature of the industrial wastes treated in the wastewater
treatment plant, sediment or surface water in the pond could contain organics, metals,
and cyanide compounds.

The ditches and swales carrying runoff from OU-2 to drainage systems and the St. Johns
River may also be affected by past activities. Contaminants sorbed to surface soil
particles could be transported and deposited in the ditches and swales by runoff.

3.1.3 Groundwater Forty permanent and six temporary monitoring wells were installed
at OU-2 during previous investigations (Figure 3-3). Like the soil sampling, previous
groundwater investigations at OU-2 focused on individual PSCs. The results of sampling
efforts are described by PSC in the following subsections. Additional groundwater
sampling results are summarized in tables in Appendix D.

3.1.3.1 Former Fire Fighting Training Area (PSC-2) Monitoring well NAS 2-1 was
installed north of PSC-2 in 1985 (see Figure 3-1). Groundwater samples were collected
from the well and analyzed for pesticides, polychlorinated biphenyls (PCBs), and VOCs.
All results were below detection limits and no further study of the site was
recommended. Monitoring well NAS 2-1 probably was removed during the construction
of the new Fire Fighting Training Area; this will be confirmed during the RI field
program.

Groundwater samples were collected from three temporary wells (TMWO02, TMWO03, and
TMWO04 [see Figure 3-3]) in January 1991. The samples were analyzed for total organic
carbon (TOC), VOCs, SVOCs, TPHs, radionuclides, and dissolved metals. Chromium
and lead were detected in the groundwater in excess of Maximum- Contaminant Levels
(MCLs). Phenol was detected in groundwater but at estimated concentrations below the
PQL (i.e., 10 ug/L). No VOCs were detected at concentrations above the analytical
laboratory’s POL.

3.1.3.2 Former Wastewater Sludge Disposal Area (PSC-3) No wells have been installed
specifically to investigate the impact of PSC-3 on groundwater quality. Inorganic and
organic contaminants, however, were detected in six groundwater monitoring wells next

W011928.M80 7559-25
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to the Domestic Waste Sludge Drying Beds (MW 41-1 through MW 41-6), which are
located due west of Parcel 2. Although these wells are considered upgradient or
crossgradient from Parcel 2, based on the lack of confirmation of groundwater flow
directions, it is possible that Parcel 2 contributes some contaminants detected in these
wells.

3.1.3.3 Pine Tree Planting Area (PSC-4) In 1987, three temporary monitoring wells
(NAS4-1, NAS4-2, and NAS4-3) were installed in and around PSC-4 (Geraghty & Miller,
1987b). These wells were removed; approximate locations are shown on Figure 3-2.
One round of groundwater samples was collected from each well and analyzed for in situ
parameters (i.e., pH and specific conductance), VOCs, TOC, cyanide, and selected
metals (i.e., cadmium, chromium, and nickel). VOCs were detected in each of the wells
at the following concentrations:

COMPOUND NAS4-1 NAS4-2 NAS4-3
Trichloroethylene 15 ug/L 45 pug/L 0.7 ug/L
Tetrachloroethylene - 1.1 ug/L -
trans-1,2-dichloroethylene - 9.1 ug/L -

Cyanide and dissolved metals were not detected above the PQL. The TOC
concentration ranged from 1 to 3.7 parts per million (ppm).

3.1.3.4 Domestic and Industrial Sludge Drying Beds (PSC-41 and PSC-43)
Groundwater near the waste sludge drying beds was investigated originally as part of the
Groundwater Monitoring Plan for RCRA Compliance to establish background water
quality (Geraghty & Miller, 1983). In April 1984, four shallow monitoring wells were
installed near the Industrial Waste Sludge Drying Beds, one upgradient (NAS4-9) and
three downgradient (NAS4-4, NAS4-5, and NAS4-10) (Figure 3-4). Groundwater
samples were collected and analyzed for RCRA background parameters (pH, total
organic halogens [TOX], TOC, and specific conductivity). ‘Monitoring of these wells has
continued since March 1984 as part of the Quarterly Compliance Monitoring Program.

In June 1987, FDER issued a permit (No. HO16-119108) authorizing the use of four
Industrial Waste Sludge Drying Beds at the NAS Jacksonville. To fully comply with the
permit conditions, NAS Jacksonville installed an additional monitoring well, NAS4-11, on
September 28, 1987. After two years of monitoring, a statistical comparison confirmed
significant increases in specific conductance, TOC, and TOX at downgradient well

W011928.M80 7559-25
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NAS4-5. Additionally, inorganics (i.e., cadmium, nickel, and cyanide) were detected in
the groundwater from monitoring well NAS4-5 at higher concentrations than in the
upgradient well, NAS4-9. In December 1987, an additional hydrogeological evaluation
and sampling event was conducted (Geraghty & Miller, 1987b). Based on a review of
~available historical data, Geraghty & Miller, Inc., concluded that the bulk of sludge
channeled to the drying beds apparently originated from the paint-stripping operations
with lesser contributions from the plating and metal-treating shops. Groundwater
sampling and analysis results from this study indicated that 14 Appendix IX constituents
(40 CFR 261) were detected in groundwater during this study. Cadmium, chromium,
nickel, vanadium, sulfide, and methylene chloride concentrations exceeded state and
federal groundwater standards. As a result of this study, eight additional monitoring
wells, four water table and four intermediate depth (30 to 35 feet below ground surface
[bgs]), were installed in May 1989 to help establish the vertical and horizontal extent of
these constituents.

In a parallel investigation, samples were collected from five monitoring wells in January
1988. Reportedly, samples collected from upgradient and downgradient were
significantly different from background levels for pH, specific conductivity, TOX
(decrease), and TOC (increase) (Geraghty & Miller, 1988a). Several metals were
detected in the downgradient wells at concentrations greater than background levels.
This investigation recommended developing a corrective action program, sampling wells
quarterly for permit parameters, and annual sampling and analysis for Appendix VIII
constituents (40 CFR 261). This sampling program began in January 1991.

Analytical results from the April 1988 sampling of 25 monitoring wells also indicated that
several inorganic and some organic compounds exceeded USEPA Groundwater
Protection Standards. In June 1988, FDER issued a consent order to NAS Jacksonville
stating that the Station was out of compliance with Permit No. HO16-119108 because of
hazardous constituents found in the groundwater. The consent order mandated the
following corrective actions: (1) conduct an electromagnetic terrain survey, (2) prepare a
conceptual design report, and (3) prepare a closure plan. The electromagnetic terrain
survey was performed in July 1988; it indicated possible contamination under the
Industrial Waste Sludge Drying Beds. As a result of this survey, Geraghty & Miller, Inc.
(1988b) recommended installing an additional six monitoring wells. The conceptual
design report listed possible remedial activities for the contaminated areas (G&M
Consulting Engineers, 1988). The Industrial Waste Sludge Drying Beds were taken out
of service in November 1988 and the sludge and filter sand were removed soon
thereafter.

In an attempt to characterize a groundwater contamination plume beneath OU-2, IT
Corporation installed and sampled 14 new wells in May 1989 in the vicinity of the waste
sludge drying beds (see Figure 3-4). The Plume Delineation Report indicated that

W011928.M80 7559-25
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groundwater flow was northeast with a mounding effect near the beds (IT Corporation,
1989). The analytical results indicated VOC and SVOC contamination in shallow well
NAS4-20. Metals contamination was detected in both shallow and deep monitoring
wells.

RCRA quarterly compliance monitoring, as required by the closure permit for the waste
sludge drying beds, has been conducted since January 1991. In January 1992, compliance
monitoring was changed to semiannual. These reports indicate that contamination
remains above background levels in the shallow and deep aquifer wells. Figure 3-5
outlines the extent of the groundwater contaminants for the sludge drying beds as of July
1992. The FDER closure permit expires on September 30, 1996.

3.1.3.5 Polishing Pond Groundwater near the Polishing Pond originally was investigated
as part of the Groundwater Monitoring Plan for RCRA Compliance (Geraghty & Miller,
1983). Monitoring wells were sampled and analyzed quarterly for one year beginning in
1984. Quarterly monitoring continued in response to a Corrective Action Plan. The
locations of existing Polishing Pond monitoring wells are shown in Figure 3-6. Several
groundwater parameters have exceeded permit standards (IT Corporation, 1991a).
Figure 3-7 outlines the extent of the groundwater contaminants for the Polishing Pond as
of July 1992.

3.2 OU-2 CONCEPTUAL MODEL. Conceptual models describe a site and its environs
and present hypotheses regarding the contaminants present, their routes of migration,
and their potential impact on sensitive receptors. The hypotheses are tested, refined,
and modified throughout the RI/FS.

The wastewater treatment plant and fire fighting training activities have potentially
introduced contaminants to soil and groundwater at OU-2. A conceptual model, showing
the current understanding of potential sources, release mechanisms, pathways, and
receptors of OU-2 site-related contaminants is illustrated in Figure 3-8. The conceptual
model formed the basis for the development of the tasks to be conducted during the
OU-2 RI/FS. — =

W011928.M80 7559-25
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4.0 DATA REQUIREMENTS

The purpose of the Rl is to collect adequate data to characterize OU-2 for a baseline
risk assessment and the development and evaluation of effective remedial alternatives.
Data collected during previous investigations at OU-2, summarized and discussed in
Section 3.0 of this Work Plan, were reviewed to assess data gaps and identify additional
data needed to characterize OU-2.

The existing data set has limited use for RI/FS requirements because of insufficient
samples from soil, sediment, and surface water to characterize the nature and
distribution of contaminants in those media; and the following limitations in samples
collected from groundwater:

the selection of sampling locations
the lack of consistent sample collection methodologies and quality
assurance/quality control documentation
. the age of most analytical reports
the limited analyses conducted

the lack of a consistent regulatory basis for selecting detection limit
thresholds

Based on information provided from the existing data set and an assessment of existing

data gaps, the following plan of action will be implemented to address data needs at
ou-2.

Site Characterization To characterize the nature and distribution of contaminants at
OU-2, samples will be collected from the following media:

Soil
. Evaluate the nature and distribution of contaminants in the sludge drying
beds and within the sludge disposal areas.
. Evaluate the nature and distribution of contaminants in the former Fire
Fighting Training Area.
o Investigate potentially unknown fire fighting training pits in the former Fire
Fighting Training Area.
. Determine if contaminants have been transported by Polishing Pond
overflow.
WO011928.M80 7559-25



. Investigate the potential for contaminants in areas outside known source
areas (i.e., PSCs).

Sediment
. Evaluate migration pathways in drainages.
. Evaluate the nature and distribution of contaminants within the Polishing
Pond.
Surface Water
. Evaluate migration pathways in drainages.
. Evaluate the nature and distribution of contaminants within the Polishing
Pond.
Groundwater
. Determine hydrogeologic conditions in the Surficial Aquifer to evaluate

contaminant migration in groundwater.

. Evaluate the nature and distribution of contaminants within the
groundwater.

Risk Assessment Once the nature and distribution of contaminants at OU-2 have been
established, a Risk Assessment will be conducted to evaluate the threat posed to human
health and the environment from contaminants at OU-2.

Feasibility Study Based on results of the Risk Assessment and/or ARAR exceedances,
Remedial Activities might be needed at OU-2. An FS will develop and evaluate
potential remedial alternatives.

Data requirements affecting the OU-2 RI/FS program are:

Applicable or Relevant and Appropriate Requirements — Federal and state public health
and environmental requirements and guidelines that are the basis for establishing the
appropriate extent of site cleanup.

Data Requirements for the Baseline Risk Assessment — These include the acquisition of
chemical release and exposure data for quantitative human health and ecological risk
assessments.

W011928.M80 7559-25
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Feasibility Study Data Requirements — These include the confirmation that analyzing
soil and fluid characteristics will support the conceptual design of remediation
alternatives.

Data Quality Objectives — These are standards for analytical precision, reproducibility,
completeness, and comparability.

4.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.

4.1.1 Definition of ARARs ARARs are defined and explained in the Navy Installation
Restoration Program Plan, Naval Air Station, Jacksonville, Florida; Volume 4, The Basic
Site Work Plan Section 6.1, (Geraghty & Miller, 1991c).

4.1.2 Preliminary Definition of ARARs for OU-2 The three types of ARARs in relation
to OU-2 have been identified as:

4.1.2.1 Chemical-Specific ARARs Federal MCLs, MCL Goals, and proposed MCLs as
well as State of Florida Drinking Water Standards, and Groundwater Guidance Criteria
are used to identify the chemical-specific ARARs for groundwater. Federal Ambient
Water Quality Criteria (AWQC), Florida Surface Water Quality Standards (FSWQS),
and State of Florida Water Quality Classifications are used to identify chemical-specific
ARARSs for surface water. The Toxic Substances Control Act regulates management
options of contaminated soils containing PCBs at concentrations greater than 50 ppm.
The USEPA Region III risk based concentration table will be used on a "to be
continued" basis for soils. The remaining chemical-specific ARARs (or remediation
goals) for soils and sediments are developed from an analysis of baseline risk and a
review of background concentrations. The baseline risk assessment and the remediation
goals developed for soil and sediment will be based on the sampling and analytical
results obtained during the RI. Therefore, no regulatory chemical-specific ARARs for
soil and sediments are included in this Work Plan.

Table 4-1 lists preliminary chemical-specific standards or criteria. applicable to the
constituents detected in groundwater and surface water at OU-2. As stated, the
preliminary groundwater and surface water ARARSs include federal and state
requirements and guidance criteria. Florida enforces a groundwater protection act that

W011928.M80 7559-25
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Table 4-1
Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Fiorida
Operable Unit 2

FEDERAL STANDARDS AND GUIDANGE

FLORIDA STANDARDS AND GUIDANCE

H

Safe Drinking Water Act CWA Ambient Water Quality Criteria (b) Drinking' Surface Water Quality
(SDWA) (a) Water Standards
Standards d)
For Protection-of Human Health | For Protection of Aquatic {c) (h)
Life @
Chemical Name MCL MCLG Proposed | Proposed Water.and Fish Fresh Marine MCL Class Class
(e (e) MGCL MCLG Fish Consumption Water : 1l 1l
i3] {f) Consumption only Acute/ Acute/ Fresh/
Chronic Chronic Marine
(g /1) wg/l) (wg/h) wa/h {wg/l) (g /1) {ug/l) (wg/l) (g /) wgl) wgA)
VOLATILE ORGANICS I
e ——
acetone - - - - - - -/- -/- - - -/-
1,1-dichloroethane - - - - - - -/- -/- - - -/-
1,2-dichloroethane 5 0 - - 0.94 2.43 118,000/20, 118,000 3 - -/-
000 /-
{6) (6)
trans-1,2-dichloroethene 100 100 - - - - -/- -/- - - -/-
{trans-1,2-dichloroethylene) (8) (8) [100]
4-methyl-2-pentanone - - - - - - -/- -/- - - -/-
{methyl isobutyl ketone)
methylene chloride 5 0 - - - - -/- -/- - 1,580
(dichloromethane} [5] (22)
tetrachloroethylene 5 0 - - 0.8 8.85 5,280/ 840 10,200 3 - -/-
{1,1,2,2tatrachlorogthane) 6) /5,000 [8.85 [8.85 (22)]
(6) {22)]
toluene 1,000 1,000 - - 14,300 424,000 17,500 /- 6,300/ - - -/-
8) @8 6) 5,000 [1,000]
(6)

W0059216.080/9



continued
Table 4-1
Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida
Operable Unit 2

FEDERAL STANDARDS AND GUIDANCE FLORIDA STANDARDS AND GUIDANCE
S o e e i e
Sate Drinking Water ‘Act CWA Ambient Water Quality Criteria (b) Drinking Surface Water Quality
(SDWA} (a) Water Standards
Standards (d)
For Protection of Human Health For:Protection: of Aquatic (c} (h)
Life (©)
Chemical Name MCL MCLG Proposed- | ‘Proposed Water and Fish Fresh Marine MEL: Class Class
(&) (e) MCL MCLG Fish Consumption Water 1l I
{f) {f Consumption only Acute/ - Acute/ Fresh/
Chronic Chronic Marine
wa/) wa/) o/l wo/l) {wg/l) g/l {wg/l) wah g/l g/l wa/l)
1,1,1-trichloroethane 200 200 - - 18,400 1,030,000 -/- 31,200 200 173,000
/- 6)
trichloroethene 5 0 - - 27 80.7 45,000/21,9 2,000 3 80.7
(tichlorosthylans] 00 {6) /-
N (6) (22)
dn .
vinyl chloride 2 0 - - 2 525 -/- -/- 1 - -/-
SEMIVOLATILE ORGANICS
acenaphthene - - - - - - 1,700 /520 970/710 - 20
{6) [2,700]
(6)
anthracene - - - - - - -/- -/- - 0.031 (19)
[110,000]
benzo(a)anthracene - - 0.1 o] - - -/- -/- - 0.031
[0.1] (19)
benzo(a)pyrene 0.2 0 - - - - -/- -/- - 0.031
[0.2] (19)
benzo(g,h,i)perylene - - - - - - -/- -/- - 0.031
(19)

W0059216.080/10



continued
Table 4-1
Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida
Operable Unit 2

FEDERAL STANDARDS AND. GUIDANCE FLORIDA STANDARDS AND GUIDANCE
Safe Drinking Water Act CWA Ambient Water Quality Criteria (b) Drinking Surface Water Quality
(SDWA) {a) Water Standards
Standards {d)
For Protection of Human Health For: Protection: of Aquatic {c) {hy
Life {g)
Chemical Name MCL MGLG Proposed: | Proposed Water and Fish Fresh Marine MCL Class Class
(e) (e) MCL MCLG Fish Consumption Water 1l ]
{f) ) Consumption only Acute/ Acute/ Fresh/
Chronic Chronic Marine
W/l (Lg/h) g/l {wg/l) wg/l) wg/y (ug/h) (g /) wg/l) g/l (wg/l)
butylbenzylphthalate - - 100 0 - - -/- -/- - - -/-
[100]
chrysene - - 0.2 0 - - -/- -/- - 0.031
[0.2] (19)
> .
& dibenzo(a,h)anthracene - - 0.3 0 - - -/- -/- - 0.031
[0.3] (19)
bis(2-ethythexyl) 6 0 - - 15,000 50,000 400 /360 400/360 - - 3/-
phthalate (12) [4]
(di-2-athylhexylphthalate) (12) (18)
fluoranthene - - - - 42 54 3,980/- 40/16 - 54
®) © [370]
indeno(1,2,3-cd) pyrene - - 0.4 0 - - -/- -/- - 0.031
[0.4] (19)
2-methylphenol - - - - - - -/- -/- - - -/-
(0-crasol}
4-methylphenol - - - - - - -/- -/- - - -/-
(p-croosol}
phenol - - - - 3,500 - 10,200/2,56 | 5,800/- - 300
0 [4,600,000]
(6) (6)
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continued

L

Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida

Table 4-1

Operable Unit 2

FEDERAL STANDARDS AND GUIDANCE | FLORIDA STANDARDS:AND GUIDANCE

CWA Ambient Water Quality Criteria (b)

Safe: Drinking Water Act Drinking Surface Water Quality
(SDWA) (a) Water Standards
Standards (d)
For Protection:of Human: Health For Protection of Aquatic (c} {h)
Life @)
Chemical Name MCL MCLG Proposed: -} Proposed Water and Fish Fresh Marine MCL Class Class
(&) {e) MOL MGCLG Fish Consiimption Water 1l il
f) {f) Consumption ontly Acute/ Acute/ Fresh/
Chronic Chronic Marine
(wg/) wg/l) (gl g/l (wg/l) (wg/h wg/h (gl lwg/h {wg/) fug/h)
pyrene - . - - - - -/- -/ - 0.031 (19)
{11,000]
METALS
| = e ———
arsenic 50 - - - 0.0022 0.0175 -/- -/- 50 50
(4)
barium 2,000 2,000 - - 1,000 - -/- -/- 1,000 - -/-
{5) {5) [2,000]
cadmium 5 5 - - 10 - 3.9/1.1 43/9.3 10 9.3 (17)/ 9.3
8) (8) 11 (5]
chromium 100 100 - - - - -/ -/- 50 - -/-
) &) (100]
cyanide 200 200 - - 200 - 22/5.2 1/- - 1 5.2/1
[200]
iron . - . - 300 - -/1,000 -/- . 300 1,000/
300
lead T 0 - - 50 - 83/3.2 220/8.5 50 5.6 (17)/ 5.6
©) 24) (1) [15]

W0059216.080,/12



continued
Table 4-1

Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida
Operable Unit 2

FEDERAL STANDARDS AND GUIDANCE | FLORIDA-STANDARDS AND GUIDANGE
Safe Drinking Water:Act GWA Ambient Water Quality Criteria (b) Drinking Surface Water Quality
(SDWA) :(a) Water Standards
Standards (d)
For Protection:of Human Health For: Protection: of Aquatic (©) {h)
Life o))
Chemical Name MCL MCLG Proposed- | -Proposed Water and Fish Fresh Marine MCL Class Class
(e) (e) MCL MCLG Fish Consumption Water 1l 1]
1] H Consumption only Acute/ Acute/ Fresh/
Chronic Chronic Marine
wg/h (ug/h) {ug/l) (ug/h) (wg/l) wg/h) (wg/l) {ug/t) g/l {ug/h) g/t
manganese - - - - 50 100 -/- -/- - 100 -/-
nickel 100 100 - - 13.4 100 1,400/ 160 75/8.3 - 8.3 (17)/ 8.3
I (11) [100]
oo selenium 50 50 - - 10 - 20/5 300/71 10 71 5/71
8) @) [50]
silver . - - - - - 4.1/ 0.12 2.3/- 50 0.05 0.07/ 0.05
(11) (15) []
(15)
sodium (8) - - - - - -/- -/- 160,000 - -/-
vanadium - - - - - - -/ -/~ - - -/-
zinc - - - - - - 120/ 110 95/86 - 86 {17)/86
(11)
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continued
Table 4-1

Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida
Operable Unit 2

SOURCES:

U.S. Environmental Protection Agency (USEPA), SDWA National Primary Drinking Water Regulations per 40 CFR 141: MCLs and MCLGs.

USEPA, "Water Quality Criteria Summary", Office of Science and Technology, Health and Ecological Criteria Division, Washington, D.C. May 1, 1991.
Florida Administrative Code, 17-550, "Safe Drinking Water Act", January, 1991.

Florida Administrative Code, 17-302, "Surface Water Quality Standards”, February, 1992.

55 T
Legete

o~
Q

e USEPA, "Drinking Water Standards and Health Advisories", Office of Water, Washington, DC, November, 1991.

) USEPA, "National Primary and Secondary Drinking Water Regulations; Synthetic Organic Chemicals and Inorganic Chemicals; Proposed Rule", 55FR30370, July 25,
1990.

(@) Florida Administrative Code, 17-550, "Safe Drinking Water Phase V Standards (Proposed)", April 7, 1992. [Proposed values are bracketed]

(h) Florida Administrative Code, 17-302, "Surface Water Quality Standards (Proposed)”, March 6, 1992. [Proposed values are bracketed]

ACRONYMS:

Class Il Shellfish Propagation or Harvesting
Class Il Recreation, Fish & Wildlife Propagation
CWA Clean Water Act

MCL Maximum Contaminant Level

MCLG  Maximum Contaminant Level Goal

> SDWA  Safe Water Drinking Act

=) T Treatment Technique requirements are in effect
USEPA United States Environmental Protection Agency
ug/l Micrograms per liter
Notes:

1 MCL for arsenic currently under review.

M
2 Effective date of standard is January 1, 1993. (Current MCL is 1,000 wg/I).
3 Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level (LOEL).
4) Effective date of standard is July 30, 1992,
{5) Treatment Technique (TT) requirement. ‘
(6} Hardness dependent criteria (100 mg/| CaCQ, used).
7) Proposed Criteria.
(8) No MCL has been set for sodium. However, a reporting level of 20 mg/| has been established. Monitoring is required and data is reported to health officials to protect
individuals on restricted sodium diet.
9) Different levels are proposed (marine acute - 7.2 ug/l; marine chronic - 0.92 pg/l; freshwater acute - 0.92 ug/l).
(10) Hardness-dependent (Values are in ug/l).
Cadmium = elﬂJ!EZIIn Hi-3.49)
copper = 864N H1.456 (In H) = natural logarithm of the
lead = g 773 HAT08 total hardness expressed at
nickel = /0840l H1.165 mg/| calcium carbonate (CaCO,).
ZinC = em.waun Hi+0.7614
chromium(lll) = elﬂ.ﬂlﬁlln H+1.661}

W0059216.080/14



continued
Table 4-1
Chemical-Specific Standards and Guidance

Naval Air Station, Jacksonville, Florida
Operable Unit 2

(11) Standard indicated is the standard for phthalate esters.
Standard indicated is the standard for total polycyclic aromatic hydrocarbons (PAHSs} (i.e., the sum of concentrations of acenaphtylene, anthracene,

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, fluorene, indeno(1,2,3-
cd)pyrene, phenanthrene, and pyrene) during average annual flow conditions.

(13) At average annual flow conditions.
Effective date of this standard is December 7, 1992. (Current MCL =50 ug/l).

0r-v
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requires preserving groundwater quality for potable use. The receiving stream for
surface water discharge from OU-2 is the St. Johns River, currently listed as Class II for
protection of aquatic organisms. Consequently, state standards for Class II surface
waters and/or FSWQS are identified as preliminary ARARs for surface water at OU-2.
The ARARs for OU-2 will be reviewed following the RI to provide ARARs for new
constituents identified during the RI. A detailed discussion of the ARAR development
procedure is included in Section 6.0 of the Basic Site Work Plan (Volume 4).

4.1.2.2 Location-Specific ARARs Location-specific ARARs govern natural site features
(such as wetlands, floodplains, and sensitive ecosystems) and man-made features (such
as existing landfills, disposal areas, and places of historical or archeological significance).
These ARARs generally restrict the concentration of hazardous substances or the
conduct of activities based solely on the site’s particular characteristics or location.
Table 4-2 is a synopsis of potential location-specific ARARs.

4.1.2.3 Action-Specific ARARs Potentially applicable action-specific ARARs will be
identified in a later stage of the RI/FS process. At a minimum, the federal, state, and
Duval County statutes and regulations listed in Table 4-3 will be evaluated to determine

whether they are applicable or relevant and appropriate to potential remedial activities
at OU-2.

4.2 DATA REQUIREMENTS FOR THE BASELINE RISK ASSESSMENT. Activities
involved in acquiring reliable chemical release and exposure data for the quantitative
human health and ecological risk assessments are as follows:

Review available site information.

Identify preliminary potential human and ecological exposure routes.
Determine modeling parameter needs.

Select sampling locations and media.

Choose the locations and number of background samples.

Designate sampling methods and procedures.

Specify quality assurance/quality control methods.

Determine the need for special analytical procedures.

These activities are described in detail in the following subsections.

4.2.1 Review Available Site Information Available information has been reviewed and a
preliminary list of compounds expected in the baseline risk assessment was derived based
on those compounds detected at OU-2 during previous studies (Table 4-4). An effort

W011928.M80 7559-25
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TABLE 4-2 PRELIMINARY LOCATION-SPECIFIC ARARS FOR OU-2, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

LOCATION

REQUIREMENT

PREREQUISITE(S)

CITATION

Within 100-year floodplain

With floodplain

Critical habitat upon which
endangered species or
threatened species depend

Area affecting stream or river

Facility must be designed, constructed,
operated, and maintained to avoid washout.

Action to avoid advance effects, minimize
gotentlal harm, restore and preserve natural and
eneficial values,

Action to conserve endangered species or
threatened species, including consultation with
the Department of Interior.

Action to protect fish or wildlife

RCRA hazardous waste treatment,
storage, or disposal

Action that will occur in a floodplain (i.e.,
lowlands, and relatively low flat areas
adjommg inland and coastal waters and
other flood-prone areas.

Determination of presence of endangered
or threatened species.

Diversion, channeling, or other activity that
modifies a stream or river and affect fish
or wildlife.

40 CFR 264.19 (b)

Executive Order 11988 Protection of
Floodplains go CRF 6, Ap endix A); Fish
and Wildlife oordmatlon ct (16

USC 661 at seq) 40 CRF 6 302 Dredge
and Fill Activities, Ch 17-312

Surface Waters of the State, 'Ch 17- 301,
FAC; Water Management District
Regulat|ons Ch 40, FAC.

Endangered Spemes Act of 1973

(16 UST 1531 et seq); 50 CFR Part 200,
50 CFR 402; Fish and Wildlife
Coordination Act (16 USC 661 et sec1)
33 CFR Part 320-330; Environmental
Endangered Lands, S 259; Wildlife
Code Ch 39, FAC; Mangrove Protection
Ch 17-321, FAC

Fish and Wildlife Coordination Act

2\16 USC 661 et seq); 40 CFR 6 302;
quatic Preserve Act FS 258; Game and

Fish Commission Regulahons FS 372;

Surface Waters of the State, Ch 17- 301

FAC; Surface Water Quality Standards,

Ch 17-302, FAC; Surface Water

Improvement and Management Act,

Ch 17-43, FAC.
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EABLE 4-3 PRELIMINARY ACTION-SPECIFIC ARARS FOR QU-2, NAS, JACKSONVILLE, FLORIDA, OPERABLE
NIT 2

FEDERAL REQUIREMENTS

RCRA Subtitle C Hazardous Waste Treatment, Storage, Disposal, Facility Standards (design and operating standards for
landfill, tanks, containers, etc.) (40 CFR 264 and 265();

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart C)

RCRA Groundwater Monitoring Requirements (40 CFR 264, Subpart F)

RCRA Land Disposal Restrictions (40 CFR 268) pertaining to onsite and off-site disposal of soil contaminated debris.
Clean Air Act, National primary and Secondary Ambient Air Quality Standards (40 CFR 50)

Clean Air Act, Standards of Performance for New Stationary Sources (40 CFR 60)

Clean Air Act, National Emission Standards for Hazardous Air Pollutants (40 CFR 61)

Clean Air Act, Federal Clean Air Act Amendments of 1990 (not yet promulgated)

Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and 146)

Clean Water Act - Nation Pollutant Discharge and Elimination System (NPDES) Discharges to Groundwater and Surface
Water (40 CFR 122-125, 129)

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500)
Occupational Safety and Health Standards for Hazardous Responses (Worker Safety) (29 CFR 1904, 1910)

STATE OF FLORIDA REQUIREMENTS

Environmental Control (FS 403)

Air Pollution (Chapter 17-2, FAC)

Permits (Chapter 17-4, FAC)

Underground Injection Control (Chapter 17-28, FAC)

Management of Hazardous Waste by Government Agencies (Chapter 17-32, FAC)
Water Policy (Chapter 17-40, FAC)

Hazardous Waste (Chapter 17-730, FAC)

Soil Thermal Treatment Facilities (Chapter 17-775, FAC)

DuvAaL COUNTY REQUIREMENTS

Water Quality (Duval County Ordinance, Chapter 362)

Hazardous Materials (Duval County Ordinance, Chapter 364)

Air Quality (Duval County Ordinance, Chapter 368)

PCBs (Duval County Ordinance, Chapter 82-372-185)

PCBS (Duval County Ordinance, Chapter 82-549-224)

Odor Control (Duval County Environmental Protection Board Rule #2)

Federal Hazardous Waste Manifest Requirements for Off-Site Waste Transport (40 CFR 262)
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TABLE 4-4 POTENTIAL COMPOUNDS OF CONCERN, NAS JACKSONVILLE,
FLORIDA, OPERABLE UNIT 2

1,1,1-Trichloroethane Manganese
1,1-Dichloroethane Methyl Ethyl Ketone
Acetone Mercury

Arsenic Nickel

Barium Nitrate

Benzene Phenol

Beryllium Silver
Bis(2-ethylhexyl)phthalate Sodium

Cadmium Sulfate

Chloroform Tetrachloroethene
Chloromethane Toluene

Chromium trans-1,2-Dichloroethene
0-Cresol Trichloroethene
p-Cresol Vanadium

Cyanide Vinyl Chloride
Dichloromethane Xylenes (total)
Fluoride Zinc

Lead
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will be made during sample analysis to identify other contaminants of concern potentially
associated with OU-2.

4.2.2 Preliminary Identification of Potential Exposure Routes To reach a decision on
the number, type, and location of samples to be collected at the site, a preliminary
identification of potential exposure pathways is presented in Subsection 3.2, OU-2
Conceptual Model (see Figure 3-6). The media of concern at NAS Jacksonville include
surface soils, subsurface soils, sediment, surface water, groundwater, and air.

A preliminary identification of the potential human health routes of exposure includes:
ingestion, dermal absorption, and inhalation of contaminants from potential future
household use of contaminated groundwater; inhalation of particulates and volatiles from
contaminated soils; inadvertent ingestion and dermal absorption from contaminated
soils/sediments; inhalation, dermal absorption, and incidental ingestion of surface water;
and ingestion of aquatic organisms.

A preliminary identification of the potential ecological exposure routes includes: dermal
contact with and incidental ingestion of contaminated soils/sediments; dermal
absorption, incidental ingestion, and exposure to surface water; and ingestion of
contaminated prey.

4.2.3 Determine Modeling Parameter Needs Contaminant release, transport, and fate
models are sometimes needed to supplement monitoring data when estimating exposure
concentrations. When assessing human health risks, contaminant transport models can
be required to evaluate fugitive dust emissions, VOC emissions, or the leachate potential
of compounds from soils. When assessing ecological risks, contaminant transport models
can be required to determine food-chain bioaccumulation from surface soils.

4.2.4 Sampling Locations and Media Samples will be collected from areas of potential
contamination and potential exposure points, an important step in identifying appropriate
exposure concentrations. Sufficient samples from each medium will be collected to
encompass known and suspected areas of concern. The selected. sampling routes are:

(1) along routes of potential contaminant migration, (2) at appropriate depths correlating
to waste disposal and potentially affected aquifer systems, (3) correlated with site
historical information or visual observations of potential "hot spots," or (4) correlated
with use of the site by sensitive or critical ecological receptors (that is, rare and
endangered species). The sampling locations have been chosen in a manner most likely
to represent the highest potential concentrations for use in the risk assessment.

To evaluate human health risk, groundwater will be sampled. Surface water samples will
provide information on contaminant transport and contaminant uptake concentrations,
which will be used to evaluate (1) human health exposure routes associated with the
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inadvertent ingestion, dermal absorption, and inhalation of water during falls into the
Polishing Pond, and (2) ecological exposure routes associated with aquatic exposure and
bioaccumulation of contaminants.

Surface soil samples will provide information for the (1) human health scenarios of
inadvertent ingestion, dermal absorption of soils, and inhalation of airborne particulates,
and (2) ecological scenarios of inadvertent ingestion, dermal absorption, and food-chain
bioaccumulation. If surface water or sediment samples are contaminated with chemicals
that bioaccumulate, aquatic organism sampling in the St. Johns River and/or the
Polishing Pond will be evaluated as a means of providing contaminant concentrations for
inclusion in the ingestion and bioaccumulation scenarios.

4.2.5 Background Sampling Background sampling will be conducted to differentiate
among site-related contaminants and naturally occurring or other non-site-related
concentrations of chemicals in each environmental medium. Background samples will be
collected during the RI in areas believed to be outside contaminated areas. If
contaminant-free sites are not available, off-site reference stations will be employed.
Background sediment and surface water sampling stations will be ecologically similar to
contaminated stations.

Soil analyses will provide representative background inorganic and anion concentrations
to correlate with potentially contaminated soil samples (that is, from the potential source
areas). Additional background samples will be collected as necessary, if the initial RI
background locations are not confirmed to be representative of background/upgradient
conditions.

Background soil samples will be collected during the RI near OU-2 from soil horizons
related to the sampling depths at OU-2. Soil depths will be established based on the
exposure scenarios selected for evaluation. Surface soil samples will be collected from
zero to 12 inches and subsurface soil samples will be collected from 1 to 5 feet bgs.

Surface water and sediment samples will be collected from areas not influenced by
Station activities. Groundwater background samples will be obtained upgradient from
OU-2. Surface water and groundwater quality parameters including pH, dissolved
oxygen, salinity, conductivity, and temperature will be collected concurrent with sampling.
TOC values will be provided for all sediment samples.

4.2.6 Sampling Methods All sampling methods will be consistent with those outlined in
the Basic Site Work Plan (Volume 4). Methods will provide samples of sufficient data
quality for use in risk assessment, as outlined in Subsection 4.5, DQOs.

W011928.M80 7559-25
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4.2.7 Quality Assurance/Quality Control Methods Quality assurance/quality control
measures and documentation are an integral part of the baseline risk assessment and are
necessary for data validation and decision-making. For this reason, the success of the
quality assurance/quality control measures will be evaluated in the risk assessment
report.

Except for health and safety monitoring, all sample collection and analyses will
incorporate quality assurance/quality control documentation. Investigative activities at
NAS Jacksonville will comply with the applicable quality assurance/quality control
standards in the Quality Assurance Project Plan, the analytical laboratory Quality
Assurance Plan (which specifies Contract Laboratory Program [CLP] quality assurance
documentation for data to be used in the risk assessment), the ABB Environmental
Services, Inc. (ABB-ES) Standard Operating Procedures, and the Sampling and Chemical
Analysis Quality Assurance Requirements for the Navy Installation Restoration Program
(NEESA, 1988).

4.2.8 Special Analytical Methods As part of the development of the RI/FS Work Plan,
detection limits for identified chemicals of concern were evaluated to confirm that the
RI/FS generates contaminant concentration data appropriate for the risk assessment
process. To meet this objective, upper bound lifetime carcinogenic risks and Hazard
Indices were calculated by assuming the concentrations of the contaminants of concern in
water and solids to be at their respective Contract Required Quantitation Limits for
proposed routine analytical methods (that is, USEPA CLP Routine Analytical Services).
Toxicity values (chronic reference doses [RfDs] and carcinogenic slope factors [CSFs])
and exposure assumptions developed by the USEPA were used in these calculations.

Where chemical detection limits are associated with excess cancer risks above 1 in 10
million (107), or Hazard Indices greater than 0.1, the exposure pathways at OU-2 were
evaluated to determine if the exposure routes used in the calculations were appropriate.
(Note: The 107 cancer risk level and the 0.1 Hazard Index are designed to protect
against combined exposures to multiple chemicals and pathways; USEPA, 1989a.) If the
exposure pathways are applicable to OU-2, alternative analytical methods will be
evaluated to determine whether they can provide lower detection limits for the chemicals
of concern than achievable by the proposed routine analytical methods.

The preliminary list of contaminants was evaluated using the above criteria. The results
of the evaluation are presented in Tables 4-5 and 4-6.

4.3 FEASIBILITY STUDY DATA REQUIREMENTS. The Navy and its contractors may
perform remedial actions at OU-2 if the Baseline Risk Assessment determines that
response actions are required to protect human health, public welfare, and the
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environment. To provide a conceptual basis for conducting the RI, the following
preliminary response objectives were developed as part of the initial evaluation:

Protect human health, public welfare, and the environment from potential
adverse effects caused by direct contact with groundwater, soils, surface
water, and sediments.

Minimize the potential for migration of contaminants from sludge disposal
areas, the surface water drainage ditches, and within the unconfined
aquifer.

Control emanation of airborne constituents to protect nearby residents and
biological receptors.

Remedial action alternatives for source control, surface water management, and
groundwater management may be required to achieve the preliminary remedial action
objectives. Air emissions would be controlled by implementing source control and
surface water management alternatives.

Data requirements for the FS include analyzing for soil and fluid characteristics to aid in
the conceptual design and detailed analysis of each alternative. An alternative can
consist of one or many technologies. Examples of groundwater treatment technologies
that could be considered during the FS are listed below:

oxidation/precipitation and/or ion-exchange for removal of metals
carbon adsorption and/or ultraviolet/oxidation for removal of organics

air stripping if high concentrations of VOCs are detected during the RI

Examples of soil/sludge treatment technologies that could be considered during the FS
are listed below:

W011928.M80
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TABLE 4—5 CALCULATION OF CARCINOGENIC RISK AND HAZARD INDICES ASSOCIATED WITH DETECTION LIMITS FOR
COMPOUNDS DETECTED IN SOIL', NAS JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

CHRONIC ORAL CANCER RISK HAZARD INDEX

MDL RMD?2 CANCER SLOPE? AT AT
COMPOUND (mg/kg) (mg/kg—day) {mg/kg—day) ! MDL* MDLS
1,1,1-Trichloroethane o.01 9E-02 5.4E-08
1,1 —Dichloroethane 0.01 1E-01 4.9E~08
Acetone 0.01 1E-01 4 9E-08
Arsenic 0.002 1E-03 1.75E+00 6.1E-10 9.8E-07
Barium 0.04 7E-02 28E-07
Benzene 0.01 2.90E-02 §1E-11
Beryllium 0.001 5E-03 4.30E+00 7.5E-10 9.8E-08
Bis(2—ethyihexyl)phthalate 0.33 2E-02 1.40E-02 8.1E-10 8.1E-06
Cadmium (food) 0.001 1E-03 4.9E--07
Chloroform 0.01 1E-02 6.10E~03 1.1E-11 4.9E-07
Chloromethane 0.01 1.30E-02 23E-11
Chromium® 0.002 5E-03 2.0E-07
o—Cresol 0.33 5E-02 3.2E-06
p—Cresol 0.33 5E-02 3.2E-06
Cyanide 0.001 2E-02 2.4E-08
Dichloromethane 0.01 BE—-02 7.50E—-03 1.3E-11 8.2E-08
Fluoride 6E—02
Lead 0.0005
Manganese 0.003 1E-01 1.5E—08
Methy! Ethyl Ketone 0.01 S5E-02 9.8E—-08
Mercury 0.0001 3E-04 1.6E~07
Nickel 0.008 2E-02 2.0E-07
Nitrate 1.6E+00
Phenol 0.33 6E—-01 2.7E-07
Silver 0.002 3E-03 3.3E-07
Sodium 1
SuHate
Tetrachloroethene 0.01 1E-02 5.10E-02 8.9E-11 4 9E-07
Toluene 0.01 2E-01 2.4E-08
trans —1,2-Dichloroethene 0.01 2E-02 2.4E-07
Trichloroethene 0.01 1.10E-02 1.9E-11
Vanadium 0.01 7E-03 7.0E-07
Vinyl Chloride 0.01 1.90E400 3.3E-09
Xylenes (total) 0.01 2E+00 2.4E-09
Zinc 0.004 2E-01 9.8E—-09

1 — Based on ingestion of soil (see Table C—1, Appendix C for intake equation)

by WWTP worker (see Table C -2, Appendix C for exposure parameters)

2 — see Table C-8, Appendix C
3 ~ see Table C-7, Appendix C
4 - Cancer Risk = Intake (mg/kg—day) x Cancer Slope Factor (mg/kg—day) ™!

5 — Hazard Index = intake (mg/kg—day) / Reference Dose (mg/kg—day)

6 — RID for Chromium V1 used

MDL = Method Detection Limit
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TABLE 4—6 CALCULATION OF CARCINOGENIC RISK AND HAZARD INDICES ASSOCIATED WITH DETECTION LIMITS

FOR COMPOUNDS DETECTED IN GROUNDWATER', NAS JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

CHRONIC ORAL CANCER RISK HAZARD INDEX

MDL RfD2 CANCER SLOPE? AT AT
COMPOUND (mg/l) (mg/kg—day) (mg/kg—day)~! MDL* MDL®
1,1,1=Trichloroethane 0.001 9E-02 3.0E—-04
1,1 -Dichloroethane 0.001 1E-01 2.7E-04
Acetone 0.005 1E-01 14E-03
Arsenic 0.06 1E-03 1.75E+00 1.2E-03 1.6E+00
Barium 0.2 7E-02 7.8E—-02
Benzene 0.001 2.90E-02 3.4E-07
Beryllium 0.005 S5E-03 4.30E+00 2.5E-04 2.7E-02
Bis (2 -ethylhexyl)phthalate 0.005 2E-02 1.40E-02 8.2E-07 6.8E—03
Cadmium (water) 0.005 5E-04 2.7E-01
Chloroform 0.001 1E-02 6.10E-03 7.2E-08 2.7E-03
Chloromethane 0.001 1.30E-02 1.5E-07
Chromium® 0.01 5E-03 5.5E—02
o—Cresol 0.005 5E-02 2.7E-03
p~Cresol 0.005 5E-02 2.7E-03
Cyanide 0.01 2E-02 1.4E-02
Dichloromethane 0.002 6E-02 7.50E-03 1.8E-07 9.1E-04
Fiuoride 6E—-02
Lead 0.003
Manganese 0.015 1E-01 4.1E-03
Methyl Ethyl Ketone 0.005 SE-02 2.7E-03
Mercury 0.0002 SE-04 1.8E-02
Nickel 0.04 2E-02 5.5E—-02
Nitrate 1.6E+00
Phenol 0.005 6E-01 2.3E-04
Silver 0.01 3E-03 9.1E-02
Sodium 5
Sulfate
Tetrachloroethene 0.001 1E-02 5.10E-02 6.0E-07 2.7E-03
Toluene 0.001 2E-01 14E-04
trans —1,2—Dichloroethene 0.001 2E-02 1.4E-03
Trichloroethene 0.001 1.10E-02 1.3E-07
Vanadium 0.05 7E-03 2.0E-01
Vinyl Chloride 0.001 1.90E+00 2.2E-05
Xylenes (total) 0.001 2E+00 1.4E-05
Zinc 0.02 2E-01 2.7E-03

1 — Based on ingestion of groundwater (see Table C~1, Appendix C for intake equation)
by potential future adult resident (see Table C—4, Appendix C for exposure parameters)

2 — see Table C—8, Appendix C

3 — see Table C—7, Appendix C

4 — Cancer Risk = Intake (mg/kg—day) x Cancer Slope Factor (mg/kg—day)_1

5 — Hazard Index = Intake {mg/kg—day) / Reference Dose (mg/kg~day)

6 — RfD for Chromium Vil used

MDL = Method Detection Limit

4-20



. stabilization/solidification for hot spots with high concentrations of
inorganics

. thermal soil aeration and/or incineration for hot spots with high
concentrations of VOCs and SVOCs

. capping or covering hot spots to reduce infiltration and/or reduce exposure
. soil removal and disposal

Other technologies could be considered after the RI is complete. These technologies
were chosen as examples based on existing groundwater data and disposal history.

The analyses or data needs necessary to evaluate these technologies are listed in
Table 4-7. Other considerations include the volume of contaminated soil and aquifer
properties.

W011928.M80 7559-25
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TABLE 4-7 FEASIBILITY STUDY ANALYSIS REQUIREMENTS, NAS, JACKSONVILLE,
FLORIDA - OPERABLE UNIT 2

ANALYSIS TYPE: USEFUL IN EVALUATING:

LIQUID

pH Ultraviolet/Oxidation, Air Stripping,
Oxidation/Precipitation

Temperature Air Stripping

Total Dissolved Solids/ Air Stripping, Ion Exchange

Total Suspended Solids

Total Iron, Manganese Oxidation/Precipitation, Ultraviolet/Oxidation

Hardness, Alkalinity Oxidation/Precipitation, Ultraviolet/Oxidation, Ion
Exchange

Chemical Oxygen Demand Ultraviolet/Oxidation

SOIL/SLUDGE

Btu Content Incineration

Bulk Density Disposal, Transportation Costs

Total Organic Carbon Stabilization/Solidification

Moisture Content Thermal Aeration

Toxicity Characteristic Disposal Options

Leachate Procedure

4.4 NUMERICAL MODELING REQUIREMENTS. Because the focus of previous
investigations at OU-2 was on characterizing PSCs, existing monitoring wells at OU-2 are
generally oriented along a north-south line from the wastewater treatment plant through
the Polishing Pond area. This well orientation does not provide adequate information on
groundwater flow directions and gradients sufficient for hydrogeologic interpretation or
for developing a model to assess natural groundwater flow or variations caused by local
stresses, such as dewatering operations for wastewater treatment plant renovation.
Modeling groundwater flow is necessary to evaluate migration of contaminants within
and potentially outside OU-2 boundaries. Additional geophysical investigations are
needed in the vicinity of OU-2 to obtain more data on regional hydrogeology. Data to
be collected in support of the modeling include water level measurements, determination
of the top of clay to define upper aquifer thickness, determination of the thickness and
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nature of the confining layer, determination of the horizontal extent (continuity) and
permeability of the confining layer, and estimation of hydraulic conductivity for
hydrogeologic units. Numerical modeling based on new piezometer and monitoring well
data will help develop a better understanding of hydrogeology at OU-2, evaluate the
impact of groundwater flow on potential contaminant migration, and place further
monitoring wells in more optional locations.

4.4.1 Groundwater Modeling Requirements Because the focus of previous investigations
at OU-2 was on characterizing PSCs, existing monitoring wells at OU-2 are generally
oriented along a north-south line from the wastewater treatment plant through the
Polishing Pond area. This well orientation does not provide adequate information on
groundwater flow directions and gradients sufficient for hydrogeologic interpretation or
for developing a model to assess natural groundwater flow or variation due to local
stresses, such as dewatering operations for wastewater treatment plant renovation.
Modeling groundwater flow is necessary to evaluate migration of contaminants within
and potentially outside OU-2 boundaries. Additional geophysical investigations are
needed in the vicinity of OU-2 to obtain more data on regional hydrogeology. Data to
be collected in support of the modeling includes water level measurements,
determination of thickness and nature of the confining layer, determination of the
horizontal extent (continuity) and the permeability of the confining layer, and estimation
of hydraulic conductivity for hydrogeologic units. Numerical modeling based on new
piezometer and monitoring well data will assist in developing a better understanding of
the hydrogeology at OU-2, in evaluating the impact of groundwater flow on potential
contaminant migration, and aid in the placement of further monitoring wells in more
optional locations.

4.4.2 Air Modeling Requirements An air sampling program will be conducted to
support the air modeling. Ar modeling is part of the air pathway analysis that will
provide the calculated contaminant concentrations, based on emission rates and
meteorological data, used as input into the risk assessment. The air sampling program
will consist of two screening measurement techniques, head space sampling for VOCs
and upwind/downwind monitoring for fugitive dust (particulate). .

4.5 DATA QUALITY OBJECTIVES. The intended use of data and the required DQOs
are best defined during the planning stages to ensure that collection, decontamination,
containerization, shipping, and analytical methods used at OU-2 are consistent with the
degree of confidence required of the resultant data. USEPA DQO levels are defined
and explained in the Navy Installation Restoration Program Plan, Naval Air Station,
Jacksonville, Florida; Volume 4, The Basic Site Work Plan (Geraghty & Miller, 1991c).
Table 4-8 identifies the DQO levels associated with each RI/FS task.
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TABLE 4-8 USEPA DQO LEVELS REQUIRED FOR RI/FS TASKS, NAS, JACKSONVILLE,
FLORIDA - OPERABLE UNIT 2

USEPA DQO LEVEL

TASK LEVELI  LEVELII  LEVELIII  LEVEL IV
Site Characterization X X X |

Risk Assessment X X

Evaluation of Alternatives X X

Engineering Design of Remedial X X

Alternatives

Site characterization will primarily use Level II field analyzed samples to identity the
nature and distribution of contaminants with Level III CLP laboratory analyzed samples
for confirmation. The Risk Assessment will use Level II samples for evaluating the
threat posed by contaminants, backed up by the Level III confirmation samples. The FS
will use Level II samples to establish the area and volume of material to be remediated
and Level IIT samples for confirmation of the completed remediation.
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5.0 REMEDIAL INVESTIGATION TASKS

The tasks in this Rl Work Plan were derived from data requirements outlined in
Section 4.0. RI tasks include the following:

Task 1 - Project Management

Task 2 - Field Investigations

Task 3 - Sample Analysis and Data Management
Task 4 - Data Evaluation and Modeling

Task 5 - Baseline Risk Assessment

Task 6 - RI Report

This section describes project plan preparation tasks, RI site characterization tasks, data
evaluation and assessment methods, and preparation of associated reports. Procedural
details are contained in the Basic Quality Assurance Project Plan (see Vol. 4,

Appendix 4.4.1), the Basic Field Sampling Program (see Vol. 4, Appendix 4.4.2), the
OU-2 Field Sampling Plan (see Appendix A-2), and the OU-2 Quality Assurance Project
Plan (see Appendix A-1). The following subsections describe the RI tasks.

5.1 TASK 1 - PROJECT MANAGEMENT. Project management consists of the initial
tasks necessary to implement the field program, subcontractor procurement, and
mobilization. Field operations management planning (i.e., locating the field office,
clearing boring locations for utilities, and establishing additional security measures such
as gates, fences and so forth) will be developed in coordination with NAS Jacksonville.

5.1.1 Subcontractor Procurement ABB-ES will procure subcontractors for services

necessary to complete the RI, including:

Piezometric Cone Penetrometer Testing (PCPT) Sampling
Monitoring Well/Piezometer Installation

Topographic Survey

Sample Analyses

el s

The U.S. Geological Survey (USGS) will provide numerical groundwater modeling for
Ou-2.

5.1.2 Fieldwork Stages Fieldwork at OU-2 will be implemented in four stages. (See
OU-2 Field Sampling Plan, Appendix A-2, for details on sampling, decontamination and
construction.)
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Stage I: Initial Activities — Field office and field analytical laboratory equipment will
be set up. A field laboratory set up on site will house the following: atomic absorption
(AA) instrument, gas chromatograph (GC), and an infrared (IR) detection unit. These
instruments, with all the necessary ancillary equipment, must be mobilized and brought
up to operational status. A temporary decontamination pad will be constructed and
sampling grids laid out.

Stage II: Conduct Sampling and Field Screening — Field sampling plans will include
collection of PCPT groundwater and geophysical samples, surface/subsurface soil
samples, surface water/sediment samples, air samples, and ecological samples. Water
levels will be measured in existing wells and PCPT borings to develop a groundwater
surface contour map as the basis for groundwater modeling efforts and monitoring
well/piezometer placement.

Stage III: Monitoring Well Installation — Based on the results of the PCPT survey,
monitoring wells and piezometers will be installed.

Stage IV: Monitoring Well Sampling — During the final stage of fieldwork, groundwater
samples will be collected and water levels will be measured at Stage III monitoring
wells/piezometers. New wells, piezometers, selected PCPT borings, staff gauges, and
reference points from each soil sampling grid will be surveyed. The temporary
decontamination pad will be dismantled and containerized for disposal.

Due to the likely presence of contaminants, the former Fire Fighting Training Area and
the sludge drying beds soil will be investigated using an accelerated remediation schedule
following the decision tree outlined in Figure 5-1.

5.1.3 Mobilization/Demobilization One initial mobilization effort is planned to
implement the OU-2 RI/FS Work Plan, conducted in four stages, associated with the
stages of fieldwork. During the investigation, equipment and personnel will be mobilized
to the site when needed and demobilized when their task is done (See OU-2 Field
Sampling Plan, Appendix A-2, for details on decontamination and.construction).
Equipment to be mobilized/demobilized is summarized below:
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Stage I: Initial Mobilization Activities — The primary equipment required includes a
field laboratory, a steam-cleaner, a field trailer, miscellaneous drilling equipment, tools,
health and safety equipment, water level meters, 55-gallon drums for containerization of
potentially contaminated materials, and materials for construction of the
decontamination pad.

Stage II: Conduct Sampling and Field Screening — Mobilization for Stage II activities
will require one PCPT rig, surface soil sampling tools, hand augers, surface water and
sediment sampling tools, high volume air samplers and cartridges, a Climatonics
Electronic Weather station or the equivalent, ecological sampling equipment, and survey
equipment.

Stage III: Monitoring Well Installation — Mobilization for Stage III activities will
require one drill rig and materials for the construction of monitoring wells and
piezometers.

Stage IV: Monitoring Well Sampling - Mobilization for Stage IV activities will require a
survey team with equipment to conduct the survey. All remaining materials will be
removed.

5.2 TASK 2 - FIELD INVESTIGATIONS. This subsection previews RI field
investigations to be conducted at OU-2. A more detailed description of the RI field
procedures and protocols including sampling, field screening analysis, investigation-
derived wastes, and decontamination is presented in the Field Sampling and Analysis
Plan, Appendix A-2. Because the distribution of contaminants at OU-2 and potential
migration from OU-2 have not been defined, a preliminary Area of Contamination
(AOCQC), based on groundwater samples, has been identified for the field investigations
(Figure 5-2). Based on data obtained as a result of the RI Field Program, the
boundaries of the AOC may be adjusted to more accurately reflect the actual locations
of contaminated media. Samples collected during the field investigations will be
sufficient to meet the data needs of the risk assessment and FS as outlined in

Section 4.0.

Primary contaminants identified at OU-2 are VOCs and inorganics. Media to be
sampled within the OU-2 AOC are air, surface and subsurface soils, surface water,
sediments, and groundwater. The field investigation will consist of both field screening
and CLP laboratory analysis of samples. Field screening will identify the nature and
distribution of primary contaminants at OU-2 (i.e., inorganics and VOCs). CLP analysis
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will confirm the field screening results, provide data for risk assessment, and evaluate the
presence of SVOC:s, pesticides, and PCBs.

Sampling activities are outlined by media in the following subsections.

5.2.1 Air Sampling The air sampling program’s objectives are to provide a general air
quality assessment within OU-2 and to support air modeling conducted to predict
contaminant concentrations used as input into the risk assessment. Screening methods
will be used to assess the Polishing Pond and sludge drying beds’ potential for air
emissions. In-depth assessment methods will be used to determine air emissions from
the former fire training area, background (upwind) air quality, and to evaluate the
potential for airborne chemicals to migrate to areas that could impact human health and
the environment.

Screening methods will be conducted at the Polishing Pond and sludge drying beds on a
total of three days with favorable weather conditions. Air screening will be done using
two screening techniques, head space sampling for VOCs and upwind/downwind
monitoring for fugitive dust (particulates).

In-depth air monitoring will be conducted at the former Fire Fighting Training Area on
three consecutive days, under general ambient conditions. Air samples will be collected
for total suspended particulates, Target Analyte List (TAL) metals, and Target
Compound List (TCL) VOCs, SVOCs, pesticides, and PCBs from an upwind/downwind
sampling network that will be set up based on daily micrometeorological conditions.
Details of sampling locations are presented in Section 2.0 of the Field Sampling and
Analysis Plan (Appendix A-2).

5.2.2 Soil Sampling The primary objectives of soil sampling at OU-2 are to define the
nature and distribution of contaminants in surface and subsurface soils, to obtain
information for assessing risks to human health and the environment, and to provide
information for potential remedial measures. Samples will be analyzed by an on-site
field analytical laboratory and at a CLP laboratory. Field screening samples will identify
the nature and distribution of contaminants at OU-2. Confirmation of field screening
results at a CLP laboratory will provide Level III data for the risk assessment.

Soil samples will be collected from all suspected source areas (i.e., PSCs 2, 3, 4, 41, 42,
and 43). Samples will be collected from the perimeter of the Polishing Pond to
determine the possible migration of contaminants from the pond. Sludge drying bed soil
will be sampled to identify contaminants and to evaluate remediation options. Grid
sampling at the sludge disposal areas and the former fire training area (PSCs 2, 3 and 4)
will identify potential hot spots.

W011928.080 7559-25
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OU-2 soil sampling will focus initially on the surface soil to locate hot spots. Subsurface
soil samples will be collected in areas where contaminants are found in the surface soils
to determine the depth of the contaminants. The sampling approach at OU-2 was
developed based on the following assumptions:

. Contaminants were introduced to the soil at OU-2 by disposal of
wastewater treatment sludge and the burning of waste fuels.

. None of the potential source areas at OU-2 have been covered by clean fill
material.
. The inorganics associated with wastewater treatment plant activities and

the petroleum hydrocarbons (PHCs) associated with fire fighter training
are pervasive and are good indicators of potential hot spots in surface soil.

. Potential subsurface soil contamination results from contaminants leaching
from, or percolating through, the surface soil.

5.2.2.1 Development of Sampling Grids Grid sampling will be conducted at the sludge
disposal areas and the former fire training area (PSCs 2, 3 and 4). Grid node spacing
will be determined by the procedure in Statistical Methods for Environmental Pollution
Monitoring by Richard O. Gilbert (Gilbert, 1987). The initial grid will be expanded if
screening results suggest that the entire spill is not contained within the bounds of the
grid.

This procedure requires that a specific shape and size of the target area (i.e., hot spot)
be known or assumed and that a confidence level be established for the grid space
calculation. Because the true shape of the spills/sludge spreading are unknown and will
be defined by the screening, target areas are assumed to be elliptical to provide a basis
for establishing the initial grid node spacing. Sizes of target areas will be based on
historical data about site activities or disposal practices. The following procedure will be
used to establish the grid spacing: :

1. Determine the shape(s) of the elliptical target area, where

s = Length of the short axis of the ellipse
Length of the long axis of the ellipse

If the shape of the target area is not known, a conservative approach is to
assume a long narrow ellipse, such as s=0.5.

2. Specify L as one-half the length of the long axis of the ellipse.

W011928.080 7559-25

5-7



3. Establish an acceptable confidence level (i.e., acceptable probability [S]).
Acceptable probability is the percentage chance of not finding a small spill.
For this project a 8 value of 0.10 will be used. That is a 90 percent
confidence level that a spill area does not exist if no detections are made
during sampling.

4. For elliptical target areas (s<1) and a square grid pattern Figure 5-3 (after
Zirchky and Gilbert, 1984; in Gilbert, 1987) presents curves that relate
L/G to acceptable probability, (.

Example of Grid Calculation (after Gilbert, 1987):

If a square grid is used and we want to take no more than a 10 percent
chance of missing an elliptical target 56 by 80 feet in area, the grid spacing
is calculated

where: 8 = 0.10

s:2=0.7
80

L-3 -4
2

Using the curve in Figure 5-3 for s = 0.7, we find L/G = 0.67 corresponds
to 8 = 0.10. Solving for G yields G = L/.67 = 40 feet/.67, which is equal
to 59.7. Therefore, the node spacing will be 60 feet.
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The calculated grid spacing may be modified based on a topographic surface that
suggests a preferred migratory pathway and/or physical barriers affecting sampling
and/or contaminant migration. Grids for OU-2 are calculated in Section 4.0 of the Field
Sampling Plan (Appendix A-2).

Grid reference points will be established for each grid. The sampling grid will be
oriented north/south unless field conditions warrant another orientation. All grid nodes
will be mapped and staked (whenever possible) for future identification. The grid
reference points and selected control points at each established grid location will be
surveyed.

5.2.2.2 Collection of Field Screening Samples Surface soil samples for field screening
will be collected by hand from zero to 12 inches bgs, (using a stainless steel spoon,
trowel, spade, and hand augers). While collecting composite samples speeds the
evaluation of the nature of contaminants in an area, the elevated detection limits
increase the risk assessment values associated with composite samples. Therefore, all
soil samples will be discrete.

Where sampling grids are established, samples will be collected at the grid nodes. In
areas with visible waste deposits, additional grab samples will be collected.

As samples are analyzed in the field laboratory, a map of contaminant distribution will
be assembled. To further define the locations of hot spots, additional samples will be
collected between sample locations identified as having contaminants and areas where
contaminants are not detected. In addition, subsurface samples will be collected in hot
spot areas to determine the depth of the hot spot. Repetitive field screening to identify
hot spot locations will not be conducted within the sludge drying beds because of their
small areas.

Field-screened surface soil samples will be analyzed in the field laboratory for TAL
inorganics and TCL VOCs. Duplicate soil samples will be collected at a rate of

10 percent of the total surface and subsurface samples. Ten percent of the samples
collected for field screening will be split and sent to a CLP laboratory for TAL
inorganics and TCL VOC analysis to confirm field laboratory results.

5.2.2.3 Collection of CLP Samples Ten percent of the samples collected for field
screening will be split and sent to a CLP laboratory to confirm field screening results. In
addition to samples collected for field screening, soil samples will be collected for CLP
laboratory analysis for TCL SVOCs and pesticide/PCBs. TOC samples will be collected
from every sampling grid area, the Polishing Pond and the sludge drying beds. Toxicity
Characteristic Leaching Procedure (TCLP) samples will be collected from the bricks in
the sludge drying beds. Samples will also be collected from the Pine Tree Planting Area
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for asbestos analysis. All CLP laboratory samples will be collected using the procedures
outlined in Section 4.0 of the Field Sampling Plan (Appendix A-2).

5.2.2.4 Background Soil Sampling and Analysis A database of inorganic and anion
concentrations in representative background soils (that is, soils remote from known
contaminant sources) is critical in evaluating elevated inorganic concentrations in soil
collected from potential source areas and to assess migration within the OU-2 AOC. To
develop this database, the following background soil sampling and analysis program will
be conducted:

. At each background sampling location, one surface (from zero to 12 inches) and
one subsurface soil sample will be collected.

. Each sample will be analyzed at a CLP laboratory for TAL inorganics.

. The geometric mean TAL inorganic concentration for surface and subsurface soil
samples will be computed.

. To verify the sampler’s observations, grain-size analysis will be conducted on one
surface and one subsurface soil sample to confirm that the observations conform
to the Unified Soil Classification System.

5.2.3 Surface Water and Sediment Sampling The primary objectives of collecting
surface water and sediment samples are to define the nature and extent of contaminants
in the Polishing Pond, evaluate potential migration pathways in the drainages, obtain
information for assessing the threat to human health and the environment, and to
provide information for potential remedial measures. Surface water and sediment
sampling will be conducted at OU-2 for field screening and CLP laboratory analysis. See
Section 2.0 of the Field Sampling Plan (Appendix A-2) for specific locations.

Other than during storm occurrences, the bulk of surface water at OU-2 is in the
Polishing Pond and the western end of the east/west drainage ditch, which is directly
next to the southern fence of the Timuquana Country Club Golf Course (See

Figure 2-2). At the Polishing Pond, surface water samples will be collected from
mid-depth levels in the water column. In the east/west drainage ditch, surface water
samples will be collected from each inlet and outlet from OU-2. Surface water samples
will be analyzed by a CLP laboratory for TCL VOCs, SVOCs, pesticides, and PCBs, and
TAL inorganics. To evaluate the contribution to total contaminants from suspended
particulates, both filtered and unfiltered inorganic samples will be collected.

During storms, sediments may be transported from OU-2 via drainage ditches south of
the golf course and along both sides of the Patrol Road. Storm water is also carried off
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OU-2 by drainage pipes with drop box openings on the eastern side of OU-2 next to the
taxiway (See Figures 2-1 and 2-2). Sediment samples will be collected for field screening
from each drainage ditch at points where storm water flows onto or off OU-2 and in the
depression around each drop box. Field screening samples will be analyzed for
inorganics and PHCs. Field screening results will be used to map out the distribution of
contaminants in the sediments at OU-2. CLP samples will also be collected for TCL
VOCGCs, SVOCs, pesticides, and PCBs, and TAL inorganics analyses.

Sediment from wastewater treatment plant effluent has been deposited in the Polishing
Pond. Sediment samples will be collected from the bottom of the pond and field
screened for inorganics and VOCs. Samples will be collected for CLP analysis to
confirm field screening results and to evaluate the additional presence of SVOCs,
pesticides, and PCBs.

Sediment samples will be collected using a stainless steel split-spoon sampler. If
appropriate, sediment samples will be collected from the drainage ditches using a trowel,
as minimal water depth is expected.

When possible, sediment samples will be collected at the same location as surface water
samples. Collecting a surface water/sediment pair helps define partitioning of chemicals
between the soil and water fractions.

5.2.4 Groundwater and Hydrogeologic Investigations The primary objectives of the
groundwater study at OU-2 are to evaluate the subsurface geology, the direction of
groundwater flow, define the nature and extent of contaminants in groundwater, obtain
information for assessing the threat to human health and the environment, and provide
information for potential remedial measures. To more accurately define the subsurface
geology and extent of groundwater contamination at OU-2, and to avoid a many-staged
investigation, the Navy has selected field screening using a PCPT survey coupled with
field laboratory analysis, followed by installation of monitoring wells and piezometers.

5.2.4.1 Piezometric Cone Penetrometer Testing The PCPT rig is a 20-ton truck with a
self-contained hydraulic ram, data recording computer, and decontamination unit. The
hydraulic ram is used to advance small diameter steel rods (either a penetrometer or
groundwater sampling device) into the ground at a constant rate to depths greater than
100 feet (Figure 5-4). The PCPT survey will characterize the nature and extent of
groundwater contaminants in the Surficial Aquifer and further define the subsurface
hydrogeology at OU-2.

Geotechnical Testing To provide information about aquifer geology, a penetrometer
equipped with sensors for pore pressure, tip resistance, and sleeve resistance will be
pushed down to the top of the Hawthorn Group. Sensor readings are relayed to the
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onboard computer system as continuous functions of depth and time (Figure 5-5). The
soil types encountered by the cone being pushed through the subsurface will be
interpreted from the instrument readings. Groundwater elevation is established when
pore pressure is zero.

The PCPT survey will consist of a series of borings in and around OU-2. Information
from these borings will be evaluated to develop a thorough understanding of the
stratigraphy of the Surficial Aquifer at OU-2. The nature and extent of the clayey
sand/sandy clay identified in the Surficial Aquifer during previous investigations will be
evaluated using this technique.

Groundwater Sampling The PCPT, in combination with the field laboratory, will also
help map groundwater contaminant plumes. A telescoping sampling device that can be
opened at selected depths will be pushed into the aquifer by the PCPT truck to collect
groundwater samples.

Geological information from previous PCPT borings will be used to select sample
locations and depths. Groundwater will be sampled at various depths at each location.
Groundwater samples collected by the PCPT will be analyzed on site in the field
laboratory for TCL VOCs and TAL inorganics. Ten percent of the samples collected
will be split and sent to a CLP laboratory for confirmatory analysis.

The Field Sampling Plan (Appendix A-2) contains a detailed presentation of the
proposed PCPT boring locations.

5.2.42 Monitoring Well/Piezometer Installation and Development Information from
field-screened groundwater samples collected during the PCPT survey will be used to
guide the installation of monitoring wells. Wells will be positioned to confirm the

location and distribution of contaminant plumes. Because final well locations will be
determined based on field data, these locations are not known prior to beginning the
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investigation. Therefore, on-site meetings will be held with regulatory agencies to discuss
proposed well locations.

Geologic information from the PCPT survey will be used to guide the installation of
piezometers. Piezometers will be positioned to provide information on groundwater
elevation in areas outside contaminant plumes. Proposed piezometer locations also will
be discussed during on-site regulatory meetings.

Specific requirements for equipment decontamination (at each piezometer/well and
between borings), piezometer/monitoring well construction, backfilling requirements, and
disposal of cutting and drilling fluids, are also described in the OU-2 Field Sampling
Plan (Appendix A-2).

Piezometer and well development will proceed as soon as practicable after installation,
but no sooner than 48 hours and not later than seven days following placement of the
mortar collar.

5.2.4.3 Monitoring Well Groundwater Sampling Groundwater samples will be collected
from all new monitoring wells installed at OU-2, and from selected existing wells in the
current monitoring network. Groundwater sampling will be conducted in accordance
with the OU-2 Field Sampling Plan (Appendix A-2). All samples collected from
monitoring wells will be analyzed for the constituents listed in the Quality Assurance
Project Plan (Appendix A-1), that is, TCL VOCS, SVOC:s, pesticides, and PCBs, TAL
inorganics, and gross alpha and beta activity. See the Field Sampling Plan

(Appendix A-2) for sampling locations.

5.2.4.4 Groundwater Elevation Measurement Groundwater and surface water levels will
be measured to prepare a water table contour map and to establish the direction of
groundwater flow, and surface water/groundwater hydraulic relationships. Staff gauges
will be installed at two locations within the east-west ditch at OU-2 if sampling
determines that surface water is connected to groundwater. A staff gauge will also be
installed at the Polishing Pond. Water levels will be read from the staff gauges during
each groundwater sampling event. Groundwater levels will be measured in each new
piezometer and monitoring well and in selected existing monitoring wells at least twice
during each sampling event. Water level measurements in monitoring wells and
piezometers will be obtained in accordance with the OU-2 Field Sampling Plan
(Appendix A-2), as will surface water measurements.

5.2.4.5 Hydraulic Conductivity Testing In situ permeability testing will be conducted in
all new monitoring wells and in selected existing monitoring wells. The tests will

evaluate a range of hydraulic conductivity values in the Surficial Aquifer and to confirm
the results of previous hydraulic conductivity testing. Subsection 3.2.4.5 of the Basic Site
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Work Plan (Volume 4) presents the methodology and calculations for in situ
permeability testing.

5.2.4.6 Additional Groundwater Investigations An investigation into the locations of
area irrigation and residential well will be conducted to aid in groundwater modeling and
assessing potential risk exposure scenarios.

5.2.5 Survey Vertical and horizontal controls at OU-2 will be established from survey
monuments. Location coordinates and elevations will be established for each PCPT
boring, piezometer, staff gauge, and monitoring well by a professional land surveyor
registered in the State of Florida. Location coordinates and elevations for soil samples
and surface water and sediment sampling locations will be measured by the field crew
based on the grid.

Elevations will be referenced to the North American Datum of 1983. Elevations to the
nearest 0.01 foot will be established for the top of the casing (measuring point) at each
monitoring well, piezometer, PCPT boring, and staff gauge. Ground surface elevations
to the nearest 0.1 foot will be established on the ground surface for each surface soil
sampling site.

5.2.6 Risk Assessment Risk assessment personnel will interview Jacksonville personnel
and community officials to ascertain potential receptors and exposure scenarios for OU-2
contaminants.

5.2.7 Ecological Inventory The ecological inventory will consist of a qualitative
assessment of the major biotic communities or habitats present and adjacent to OU-2.
The aerial extent of this investigation will include the portion of the St. Johns River
close to OU-2, extending from the northern facility boundary to the cove area located
upriver approximately halfway to Piney Point (Figure 5-6). Biotic communities will be
characterized by the type and relative abundance of the flora and fauna identified in
each habitat. When necessary, reference areas representing undisturbed habitats with
similar biotic potential will also be identified and used for comparison with the identified
resources within and adjacent to OU-2. All signs of biological stress will be noted and
evaluated. In addition, state and federal rare, threatened, or endangered species and/or
sensitive communities will be documented.
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Data gathered during the ecological inventory will identify the following site-specific
ecological characteristics:

. Potential terrestrial, semi-aquatic, and aquatic receptors and the general
distribution of flora and fauna at OU-2, terrestrial habitats in adjoining
areas, and the adjacent segment of the St. Johns River.

. Inventory of major vegetative communities at OU-2 and the immediate
areas surrounding it, including the submerged macrophyte community in
the adjacent segment of the St. Johns River.

. The macroinvertebrate community composition associated with the
Polishing Pond and the various substratum in the adjacent segment of the
St. Johns River.

. The occurrence of potentially sensitive and important ecological resources
at OU-2 and the immediate areas surrounding it.

. Identification and characterization of selected aquatic reference areas
which are not known to be impacted by contaminants or other stressors
found at OU-2.

. Preliminary identification and assessment of apparent stresses to the biotic
communities within and adjacent to OU-2.

o Select appropriate biomonitoring methods that could be applied to further
characterize the extent and magnitude of adverse impacts to
potentially-affected habitats and resources.

During the ecological inventory, a number of investigative methods will be utilized to
document field conditions and observations. The majority of the observations will be
recorded using a hand-held tape recorder, to be transcribed after the field work has been
completed. However, significant observations will be documented by written notation in
a bound field notebook. Photographs documenting conditions at OU-2 will be taken
throughout the inventory.

The data obtained from this inventory will provide baseline information that will be used
to prepare the baseline ecological risk assessment (Subsection 5.5.2) and subsequently
determine the need for additional biomonitoring activities. The various tasks and
procedures that will be employed in the ecological inventory of OU-2 are discussed in
the Field Sampling Plan (Appendix A-2).
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53 TASK 3 - SAMPLE ANALYSIS AND DATA MANAGEMENT. Both field screening
and CLP laboratory analyses will be used to evaluate the nature and distribution of
contaminants at OQU-2.

5.3.1 Field Screening Analysis ABB-ES personnel will mobilize and operate a field
laboratory at OU-2 Jacksonville to deliver real-time data for the decision-making process
on site. The following instrumentation will be used.

5.3.1.1 Atomic Absorption AA will be used to analyze for inorganic compounds.
Samples will be brought to the field office, prepared that day, and analyzed the following
day. Samples will be analyzed with a Perkin-Elmer 3100 AA or equivalent. The
following elements will be tested for: arsenic, chromium, lead, cadmium, and nickel.
Detection limits will be determined on site and are expected in the low ppm range.

5.3.1.2 Gas Chromatograph Samples will be analyzed for a select group of VOCs using
a Hewlett Packard 5890 GC in conjunction with a LSC-2000 purge-and-trap system. This
system detects VOCs in soil or water in the low parts per billion. The following organic
compounds will be calibrated and analyzed for: methylene chloride, vinyl chloride, trans-
1,2-dichloroethylene, cis-1,2-dichloroethylene, 1,1-dichloroethane, 1,1,1-trichloroethane,
trichloroethylene and tetrachloroethylene. These compounds will all be detected by an
electron capture detector.

5.3.1.3 Infrared Spectroscopy IR screening will be used for SVOC testing. A modified
USEPA Method 418.1 will be used with a fixed filter IR detection unit to detect TPHs.
Some compounds detectable in this screen include: jet fuel, No. 2 fuel oil, gasoline, and
kerosene. IR methods are used to determine gross contamination; because of the large
number of compounds that are measured by this technique, the results may not correlate
to standard TCL analysis such as volatile and semivolatile analyses.

5.3.2 CLP Laboratory Sample Analyses Soil and water samples will be selected for CLP
laboratory analysis to identify and quantify chemical contaminants in the various media
at OU-2 and to confirm field screening sample results. These samples will be sent to an
ABB-ES contracted laboratory that meets all applicable USEPA standards. A general
guide to methods and the standardized parameter list is in the Navy Installation
Restoration Program Plan, Basic Site Work Plan Volume 4 (Geraghty & Miller, Inc., 1991c;
updated 1992).

5.3.3 Data Management Sampling locations and analytical data will be entered into
NAS Jacksonville’s IRP Plan Database: JAXFACTS.

5.3.4 Data Validation Field and CLP laboratory analytical data will be validated
systematically following guidance in USEPA’s Functional Guidelines for Evaluating
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Organic Analyses (USEPA, 1988a) and Functional Guidelines for Evaluating Inorganic
Analyses (USEPA, 1988f). These guidelines provide a systematic procedure for
evaluating laboratory quality assurance/quality control measures such as holding times,
blank analyses, surrogate recoveries, matrix spike results, GC/mass spectrometry tuning,
instrument calibration, compound identification, and method performance. All data will
be evaluated according to the quality assurance/quality control requirements for each
method used. Data will also be evaluated by comparing field screening data with the
CLP confirmation samples.

Validated data will be prepared in three initial formats: raw laboratory data, data
marked with validation qualifiers or annotations, and corrected or validated data.
Validated data can then be used for site contaminant characterization and assessment.
Data validation will be performed by ABB-ES.

5.3.4.1 Calculation of Precision, Accuracy, Representativeness, Completeness, and
Comparability (PARCC) Parameters PARCC parameters are defined and explained in
the Navy Installation Restoration Program Plan, Naval Air Station, Jacksonville, Florida;
Volume 4, The Basic Site Work Plan (Gerhaghty & Miller, 1991c, updated 1992).
Acceptance criteria for field and CLP laboratory PARCC parameters are outlined in the
Quality Assurance Plan (Appendix A-1).

5.4 TASK 4 - DATA EVALUATION AND MODELING. Chemical and physical data
collected during the RI/FS will be used to characterize the site and to evaluate the
potential levels of risk posed to human health and the environment. Physical data
(groundwater and surface water elevations and flow, soil composition, and hydraulic
conductivity) and chemical data (laboratory analyses and field screening data) will be
integrated to form a conceptual overview of the site. The chemical data will be
evaluated according to the following steps:

1. Sort data by medium (all chemicals detected in at least one sample in each
medium will be identified).

2. Evaluate the analytical methods used. :

3 Evaluate the quality of the data with respect to sample quantitation limits,

qualifiers, and blanks.
4, Qualitatively evaluate tentatively identified compounds.

The chemical data evaluation, with regards to the Risk Assessment, will follow USEPA
guidelines as described in Section S of the Risk Assessment Guidance for Superfund,

Vol 1: Human Health Evaluations Manual, Part A (USEPA, 1989b) and Data Useability
for Risk Assessment (USEPA, 1992c).
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Data will be summarized and plotted on scaled maps to facilitate the analysis of
contaminant distribution and potential mechanisms of transport. Field-screened data will
be plotted in the field to provide near real-time interpretation of contaminant locations.
Chemicals considered contaminants will be determined by comparison with various
criteria, including:

. comparison of chemical data to ARARS;

. comparison of potential site-related contamination with background levels;
and

. comparison of site-related compounds to USEPA Region III risk-based

concentrations (USEPA, 1992a).

The history of the site will be considered when there are no ARARs for specific
chemicals.

As a result of this process, two data sets are identified - contaminants that are site-
attributable, and contaminants or chemicals that are present but not related to site
activities. Physical and chemical data will be used to evaluate the distribution of
contaminants, contaminant interactions, transport mechanisms, and potential fate. The
mobility, persistence, bioaccumulation potential, and potential significant exposure routes
of the chemicals will be evaluated. This evaluation will include factors such as
groundwater transport, groundwater-surface water interactions, surface water transport,
vadose zone transport, volatilization and advection, soil erosion, retardation, degradation,
and transformation. As a result of the contamination assessment, the distribution of
contaminants for risk and engineering studies will be evaluated.

Models will be used, as appropriate, to identify and quantify potential migration
pathways for contaminants and changes in concentration and distribution over time. The
times during which these changes can occur are 25 and 70 years. The evaluation of the
factors listed above will be subject to the availability of sufficient experimental and
empirical reference data and appropriate models. The Navy has contracted with the
USGS for groundwater numerical modeling. Groundwater models will be based on the
U.S. Geological Survey Modular Three-dimensional Finite-difference Groundwater Flow
Model (MODFLOW) (McDonald and Harbaugh, 1988).

Screening techniques will be employed to estimate air concentrations for use in the risk
assessment. Air dispersion models will be used to simulate the movement of airborne
contaminants after release. Air emissions modeling may be performed to estimate
emission rates for input to the dispersion models. Models will be selected from the
National Technical Guidance Series (USEPA, 1989d), the Superfund Exposure
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Assessment Manual (USEPA, 1988c¢), the Risk Assessment Guidance for Superfund
(USEPA, 1989b), or current literature. Air monitoring conducted on the site can provide
a direct measurement of actual air emission rates for dispersion analyses. The dispersion
modeling results will be analyzed and summarized in the RI report.

5.5 TASK 5 - BASELINE RISK ASSESSMENT. The objectives of the baseline risk
assessment are to evaluate the potential current and future human health and
environmental risks associated with contaminants at OU-2. A review of preliminary
investigative data has identified contaminants in soils and groundwater. The analysis of
baseline risk identifies potential risks that exist if no remedial actions or institutional
controls are implemented at OU-2. Due to the accelerated investigation for the former
Firefighter Training Area and the sludge drying beds, these areas will undergo a baseline
risk assessment after a removal action, or if contaminants are detected, but not above
the USEPA Region III suggested guidelines. The tasks involved in conducting the risk
assessment are similar for both human and ecological assessments and will include:

. Identifying contaminants of potential concern (different contaminants of
potential concern could be identified for the human health and ecological
assessments).

. Assessing the concentrations of the chemicals of potential concern in the

relevant media.

. Characterizing potential human and environmental receptors and
evaluating potential exposure routes and the extent of actual or potential
exposures.

. Providing dose-response information and a summary of toxicity data.

o Evaluating the extent and likelihood of adverse effects to human health or

the environment.

. Qualitatively identifying the level of uncertainty associated with the
estimated risks.

In accordance with the Risk Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual (Parts A and B), Interim Final (USEPA, 1989b) and supplemental
USEPA Region IV guidance (USEPA, 1991b), a quantitative risk assessment will be
produced that incorporates the results of these efforts. The environmental assessment
portion of this risk assessment will follow guidelines in the Risk Assessment Guidance for
Superfund, Volume II, Environmental Evaluation Manual, Interim Final (USEPA, 1989a).
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5.5.1 Human Health Risk Assessment The objective of this human health risk
assessment is to evaluate whether or not human health or welfare is potentially at risk
from exposure to contamination at, or migrating from, OU-2. The baseline risk
assessment will evaluate possible exposure under both current and potential future land
uses. Of greatest concern is potential human exposure to contaminated soils at known or
suspected waste disposal areas at OU-2. Other concerns include possible impacts to the
St. Johns River.

5.5.1.1 Identification of Chemicals of Potential Concern Potential OU-2-related
chemicals for which data of sufficient quality are available for use in the risk assessment
are defined as chemicals of potential concern. The process by which chemicals of
concern will be identified considers of the following activities: (1) sampling design
strategy (data needs, DQOs, data collection methods), (2) sample analyses selection
processes (including quantitation limits), and (3) data validation and evaluation methods
(see Subsections 5.2, 5.3, and 5.4). The steps followed to identify chemicals of potential
concern are presented in Appendix A-1.

A preliminary list of chemicals currently expected to be included in the baseline risk
assessment was developed based on those compounds detected in groundwater at OU-2
during previous studies. The chemicals detected, maximum concentrations, and
compound-specific state and federal ARARs are presented in Table 5-1.

General Data Uncertainty A discussion of uncertainties associated with the quality of
either the collection or the analyses of data is in Subsection 5.4. Potential effects of
these uncertainties on later sections of the risk assessment will be qualitatively evaluated
and tabulated.
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TABLE 5-1 COMPARISON OF GROUNDWATER TO STANDARDS, NAS JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

Maximum Standards
Detected USEPA Florida
Concentration MCL MCLG MCL

Compound {mg/L) {mg/L) (mg/L) (mg/L)
Arsenic 0.051 0.01/0.05 0.003 0.05
Barium 0.819 2 2 1
Beryllium 0.023 0.001 0 -
Cadmium 0.04 0.005 0.005 0.01
Chromium 0.3 0.1 0.1 0.05
Cyanide 0.28 0.2 0.2 -
Fluoride 41 4 4 4
Lead 0.103 0.015* 0 0.05
Manganese 0.52 - - -
Mercury 0.014 0.002 0.002 0.002
Nickel 5.4 0.1 0.1 -
Nitrate 73 10 10 10
Selenium 0.002 0.05 0.05 0.01
Silver 0.072 - - 0.05
Sodium 985 - - 160
Sulfate 1900 400/500 400/500 -
Vanadium 0.44 - - -
Zinc 0.23 - - -
Acetone 0.12 - -~ -
BEHP 0.12 - - -
Benzene 0.0038 0.005 0 0.001
Chloroform 0.013 0.1 — 0.1
Chloromethane 0.0016 - - -
o—-Cresol 0.063 - - -
p—Cresol 0.427 - - -
1,1-Dichloroethane 0.187 - - -
trans—1,2—Dichloroethene 0.0091 0.1 0.1 0.007
Dichloromethane 1.25 0.005 0 -
Methy! Ethyt Ketone 0.016 - = -
Phenol 2 - - -
Tetrachloroethene 0.0011 0.005 0 0.003
Toluene 0.054 1 1 -
1,1,1—Trichloroethane 0.015 0.2 0.2 0.2
Trichloroethene 0.045 0.005 0 0.003
Vinyl Chloride 0.005 0.002 0 0.001
Xylenes 0.0014 10 10 -

— = No standard available
* — Action Level
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Summary As part of the baseline risk assessment, all identified chemicals of concern
will be summarized in tabular form as outlined in the Risk Assessment Guidance for
Superfund (USEPA, 1989a).

5.5.1.2 Exposure Assessment The exposure assessment is conducted to establish
pathways by which humans could potentially be exposed, the magnitude of potential
human exposure, and the frequency and duration of the exposure. Reasonable maximum
estimates of exposure will be developed for current and potential future land uses. The
steps involved in conducting an exposure assessment include:

. characterizing the exposure setting and analyzing contaminant releases
. identifying exposed populations

. determining potential exposure pathways

. estimating the exposure concentrations for each pathway

. estimating the dose of contaminants for each pathway

J identifying uncertainties

Characterization of the Exposure Setting and Analysis of Contaminant Releases OU-2
characteristics are described in Section 2.0. During the investigation, additional
information will be collected (that is, field logs, record reviews, and documentation of
activities) to further describe the physical setting and human populations on or near
OU-2. A qualitative evaluation of those characteristics that influence exposure also will
be provided.

Identification of Potentially Exposed Populations The baseline risk assessment will
characterize and identify: (1) the populations on or near OU-2; (2) the activity patterns
of local residents; and (3) the locations of sensitive subgroups (such as day-care centers
and hospitals). This information will be obtained from the base Housing Authority, the
Marina Manager, Occupational Health and Safety personnel, the Planning Supervisor,
and the land management plan for the base. For off-base populations, information will
be obtained from city records.

Determination of Potential Exposure Pathways and Scenarios A conceptual model for
OU-2 is presented in Figure 3-6. As the RI progresses, other applicable exposure
parameters will be incorporated into the risk assessment exposure scenarios.
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Based on existing knowledge of the area exposures to soil, surface water, and sediments
will be quantified based on occupational land use at OU-2. Future land use may also
include the two functions cited above. The exposure assumptions are based on current
occupational activities and projected future occupational scenarios, and current and
projected future recreational uses of the Station and surrounding area.

Occupational Exposure Scenarios Current occupational exposures include exposure of
employees to contaminated surface soils (zero to 12 inches deep) during outdoor
activities. In addition, exposure to subsurface soils (12 inches to the water table) during
construction will be evaluated as a current and future scenario. Both scenarios involve
inhalation of particulates and volatiles and dermal contact with and incidental ingestion
of soils.

The current water ingestion exposure route will be evaluated using data collected from
the aquifer (no contaminants have been detected in the base groundwater supply wells).

A golf course and country club are located west of OU-2. The west side of OU-2 is
fenced and the east side is bordered by the airport runways. OU-2 is in a restricted area
and an is unlikely area for trespassers; therefore, no trespassing scenarios will be
evaluated.

Residential Exposure Scenarios Currently, there are no residences on OU-2. A
functional wastewater treatment plant at OU-2 has been recently upgraded. NAS
Jacksonville is not scheduled to close. Even under a conservative scenario projecting
future closure, it is doubtful that the land use will change from that of a wastewater
treatment plant. As noted, west of OU-2 (beyond the Station boundaries) is a golf
course and country club. Two residences are northwest of and adjacent to the Station,
overlooking the St. Johns River. The wastewater treatment plant sludge disposal area
abuts the runways to the east (see Figures 1-1 and 1-2). No buildings are allowed within
750 feet on either side of the center line of the runway (according to the NAS
Jacksonville Planning Supervisor, Fred Farrell, during a June 4, 1992, meeting). Also,
explosives are loaded on planes east of the wastewater sludge drying beds. Because of
this activity, a temporary safety arc (that is, no buildings where personnel live or work
are allowed) incorporates much of the available land space around OU-2. because of
the proximity of the runways and the current and projected future use of OU-2 (i.e., as a
wastewater treatment plant), no future residential scenarios will be evaluated for soils at
this time. A five year review will be required for OU-2; if there is a proposed change in
the status of the OU-2 area, risks can be re-evaluated at that time.

Following USEPA Region IV guidance for evaluating Class G-1 groundwater, future
scenarios will use the analytical groundwater data to determine the "worst case" estimates
of risk (USEPA 1991b). These estimates will aid in establishing risk-driven cleanup
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goals for the FS. Exposure pathways will include ingestion, dermal contact, and
inhalation of volatiles from household water use (USEPA, 1991b).

Table 5-2 is a matrix of exposure pathways to be evaluated at OU-2.

Quantification of Exposure For each identified exposure pathway, estimates of the
magnitude, frequency, and duration of exposure will be quantified. The quantification of
exposure will be conducted in two stages: (1) estimation of exposure concentrations, and
(2) calculation of chemical intakes.

Exposure Concentrations Exposure concentration refers to the average concentration
contacted at the exposure point or points over an exposure period. Exposure
concentrations for all media and pathways will be calculated using the monitoring data
obtained during the RI of OU-2. Analytical data from surface soil samples will be used
to model exposure concentrations from fugitive dust emissions. Reasonable maximum
exposure, defined as the highest exposure that is reasonably expected to occur at OU-2,
will be established.

The procedures and assumptions that will be used to estimate exposure concentrations at
various exposure points are listed in Appendix C.

Calculations of Chemical Intake The methods for calculating chemical-specific intakes
for populations and exposure pathways selected for quantitative evaluation will be based
on the Risk Assessment Guidance for Superfund, Section 6.6 equations (USEPA, 1989a).
The equations used to estimate chemical intake and standard USEPA default parameters
(USEPA, 1989c¢ and 1991c) are provided in Appendix C. Non-standard exposure
parameters (such as dermal relative absorption factors) will possibly be determined with
the guidance of USEPA Region IV.

Summary The summary exposure assessment results presented in the report will include
estimated chemical-specific intakes for each pathway in tabular format; selected exposure
pathways grouped by population; and summary information grouped by current and
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TABLE 5—-2 MATRIX OF POTENTIAL CURRENT AND FUTURE EXPOSURE PATHWAYS,
NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

posure Medium Exposure Point Residential Occupational Recreational
and Exposure Route Population Population
Groundwater PSC 2,3,4,41,42,43

Ingestion A

Dermal contact A

Inhalation of volatiles A
Surface soil PSC 2,3,4,41,42,43

Ingestion w

Dermal contact w

Inhalation of volatiles w

Inhalation of particulates w
Subsurface soil PSC 2,3,4,41,42,43

Ingestion w

Dermal contact w

Inhalation of volatiles w

Inhalation of particulates w
Surface water St.John's River

Ingestion A/C

Dermal contact A/C

Inhalation of volatiles A/C
Sediment St.John's River

ingestion A/C

Dermal contact A/IC
Shellfish St.John's River

Ingestion A/C
Notes:

PSCs = potential source of contamination
A = Adult (30 year exposure)

C = Child
W = Adult worker
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future use categories, with chronic and subchronic daily intakes summarized separately.
In addition to the summary tables, sample equations for each pathway will be provided,
either in the text or appendices, to aid in review of the calculations.

5.5.1.3 Toxicity Assessment The purpose of the toxicity assessment is to determine the
severity of adverse effects based on the extent of exposure to a contaminant. The
toxicity assessment for contaminants found at OU-2 will be accomplished in two steps:
hazard identification and dose-response assessment.

Hazard identification is the process of establishing whether exposure to a chemical agent
can cause an increase in the incidence of an adverse health effect (such as lung cancer or
birth defects). In the dose-response assessment, the relationship between the dose of the -
contaminant and the incidence of adverse health effects in the exposed population is
quantified. Toxicity values (RfDs and CSFs) derived from the quantitative dose-response
relationship are used in the risk characterization to estimate the likelihood of adverse
effects occurring in humans at different exposure levels.

Sources for Toxicological Data Sources for toxicological data include epidemiological
studies, clinical studies, animal studies, and supporting data. Toxicity values for the
preliminary list of chemicals at OU-2 will be determined from the USEPA Integrated
Risk Information System (IRIS) database or Health Effects Assessment Summary Tables;
these are presented in Appendix C. These two sources will be used to provide toxicity
information for any other contaminants detected at OU-2 during the subsequent
investigations. Methods used to estimate risk if no toxicity values are available will
possibly be determined with USEPA Region IV risk assessment guidance.

Uncertainty Evaluation Toxicity information for many chemicals is limited, leading to
varying degrees of uncertainty associated with calculated toxicity values. The evaluation
of uncertainty for the toxicity assessment will provide information regarding sources of
uncertainty (that is, extrapolation from short-term to long-term exposures); degree of
uncertainty associated with toxicity values (that is, the weight of evidence supporting the
toxicity factor); and the consistency of different studies for the.same chemical (that is,
responses of various species to equivalent doses).

Summary The toxicity assessment will be summarized, and a description of the toxic
effects of each contaminant of potential concern in non-technical language provided.
Information on the effects associated with exposure to each chemical of concern and the
concentrations at which the adverse effects are expected to occur in humans will be
included. The following information will be included in tabular form: toxicity values with
a brief description of the source (including uncertainty factors); the degree of confidence
for RfDs obtained from IRIS; absorption efficiencies; and toxicity values for appropriate
exposure averaging periods (that is, acute and chronic).
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5.5.1.4 Risk Characterization The risk characterization process is the final step in the
baseline risk assessment. This section of the baseline risk assessment report will
integrate the exposure and toxicity assessments into quantitative and qualitative
expressions of risk. The following activities will be performed as part of the risk
characterization process:

. review of toxicity and exposure assessment outputs

. quantification of risks from individual chemicals

. quantification of risks from multiple chemicals

. combination of risks across exposure pathways

. evaluation of the uncertainties associated with the entire risk assessment
process

. presentation (in tabular form) of the results of baseline risk
characterization

Review of Toxicity and Exposure Assessment Qutputs The information generated from
the toxicity and exposure data will be reviewed. The assumptions for exposure and
toxicity will be compared for consistency and validity.

Quantification of Risks from Individual Chemicals Equations for risk calculations will
be based on USEPA guidance (USEPA, 1989b). Applicable equations from the Risk
Assessment Guidance for Superfund include:

Quantification of Risks from Multiple Chemicals To determine the risk presented by
multiple chemicals over the same exposure pathway, the following procedures will be
used (USEPA, 1989b): calculate the total cancer risk for each exposure pathway;
determine the chronic noncancer Hazard Index for each pathway; determine the
applicable subchronic or shorter term noncancer Hazard Indices; and segregate the
Hazard Indices by effect if combined Hazard Indices exceed unity (by qualified
toxicologist only).

Uncertainty Evaluation Given the considerable number of assumptions and estimates
used during the exposure and toxicity assessments, it is important to determine the
uncertainty inherent in the final assessment of risk. A qualitative uncertainty evaluation
will be presented in the baseline risk assessment report. The following steps will be
taken to determine the uncertainties affecting the risk assessment.
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Linear low-dose cancer risk equation:
Risk = CDI X SF

where:
Risk = unitless probability of an individual developing cancer
CDI = chronic daily intake averaged over 70 years (milligrams per kilogram per

day [mg/kg/day])
SF = slope factor (cancer potency factor) expressed in (mg/kg/day)’

Noncancer hazard quotient expressed as the exposure level (or intake) per RfD
(reference dose):

E/RfD = noncancer hazard quotient

where:
E = the exposure level
RfD = reference dose (expressed in the same units and represent the same
exposure period)

. Define the physical setting (that is, current and future land use, exposure
pathways, and selection of substances for the risk assessment).

. Determine the applicability of the models and assumptions used, including
their potential to over- or underestimate risk.

. Summarize the uncertainties associated with the parameters selected for
intake calculations.

. Discuss the uncertainties associated with the final risk estimate (use
checklist on page 8-22 of the Risk Assessment Guidance for Superfund
(USEPA, 1989b).

Discussion and Tabulation of the Risk Characterization Results of the risk
characterization will be presented in the baseline risk assessment report, including:

. confidence in the identification of OU-2-related chemicals of potential
concern
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. relationship of contaminant concentrations to background levels

] potential health risks at and in the near vicinity of OU-2
. confidence in toxicity information and exposure pathways and assumptions
. magnitude of the calculated risks relative to the remediation goals of the

National Contingency Plan (cancer risk range of 10* to 10 and noncancer
Hazard Index of 1.0)

. major factors driving the risk calculations (that is, routes of exposure to
chemicals)

. significance and magnitude of uncertainties

. exposed population characteristics

. comparison with other OU-2-specific health studies if available

In addition, a tabular summary of the cancer risks and noncancer Hazard Indices for all
exposure pathways, land uses, and chemicals will accompany the explanatory text.
Examples of table formats are available in the Risk Assessment Guidance for Superfund
(USEPA, 1989b).

Summary A summary will be included as the final section of the baseline human health
risk assessment. The following major topics will be discussed (with appropriate summary
tables included for each topic):

. Chemicals of potential concern
. Exposure Assessment

. Toxicity Assessment

o Risk Characterization

5.5.2 Baseline Ecological Risk Assessment A Baseline Ecological Risk Assessment will
be performed for OU-2 (PSCs 2, 3, 4, 41, 42, and 43) in accordance with the Risk
Assessment Guidance for Superfund: Environmental Evaluation Manual (USEPA, 1989a).
The purpose of the ecological risk assessment for OU-2 is to define baseline biological
effects associated with exposure to chemical constituents in environmental media. The
following five elements comprise the ecological risk assessment: biological
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characterization, selection of contaminants of concern, ecological exposure assessment,
ecological toxicity assessment, and ecological risk characterization.

5.5.2.1 Contaminant Identification To make the assessment process a more manageable
one, environmental sampling results will be screened and a list of contaminants of
concern developed. The selection of indicator chemicals will be based on the measured
chemical concentrations and frequency of detection in various media at OU-2; the
inherent toxicity of each chemical to biological organisms; and finally, the likelihood of
exposure to ecological receptors.

5.5.2.2 Ecological Characterization A characterization of the ecological receptors that
may be affected by contamination associated with OU-2 will be conducted. This
characterization provides a description of the different biological habitats located at NAS
Jacksonville and the PSCs that comprise OU-2, and of the animal life expected to be
found associated with these habitats. The biological characterization will be based on a
physical reconnaissance; background information available for OU-2; literature
information on the range and distribution of wildlife species; and interviews with local,
state, and/or federal wildlife officials. Particular emphasis will be placed on the
following: assessing habitat suitability for aquatic and terrestrial organisms; assessing the
potential occurrence of rare, threatened, or endangered species; and identifying wetland
or other aquatic areas that may be receptors of OU-2-related contaminants.
Additionally, plant communities will be described and observations of aquatic and
terrestrial species will be recorded. The results of the receptor analysis will be used in
developing the ecological exposure assessment.

5.5.2.3 Ecological Exposure Assessment The purpose of the ecological exposure
assessment is to evaluate the potential for ecological exposure to OU-2-related
chemicals. This involves identification of potential receptors, identification of potential
exposure routes, and evaluation of the magnitude of exposure.

Potential receptor areas and associated receptor species will be described for each PSC
at OU-2. Aquatic receptors are considered as the broad class.of fish and aquatic
invertebrates. Particular species of aquatic organisms are not identified because
protective biological criteria are available for aquatic systems as a group (such as in
Ambient Water Quality Criteria and Sediment Quality Criteria).

Exposures to different terrestrial species will vary depending on feeding preferences,
habitat requirements, home range, and other parameters affecting exposure. For this
reason, particular species of terrestrial organisms may be chosen to represent groups of
organisms and exposure modeling will be performed for those representative organisms.
The represented groups include the major elements of terrestrial food webs (that is,
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mammals, birds, reptiles, and amphibians). Plants and decomposers are included in the
exposure models as food sources for these groups.

In selecting receptors, an effort will be made to select species that are (1) documented at
each PSC in question, (2) herbivorous, omnivorous, or carnivorous, and (3) likely to be
exposed to chemicals in surficial media (for example, birds that prey solely on flying
insects would not be selected). Exposure pathways for each medium will be identified
based on information generated in the receptor analysis. These pathways describe the
transport of compounds from source locations to the point of receptor contact and
identify the expected exposure route (such as ingestion, dermal absorption, or
inhalation). An overview of potential exposure pathways based on preliminary data is
presented in Table 5-3. There are several potential routes of exposure for ecological
receptors.

Aquatic organisms potentially exposed to chemicals in surface waters and sediments
(such as at the pond.) include freshwater aquatic invertebrates. Aquatic organisms may
also be exposed to chemicals transported to surface water through groundwater
discharge. Species most likely exposed to chemicals in sediments are macroinvertebrates
occurring in the sediments or benthic feeding organisms. The presence of fish in the
Polishing Pond will be determined as part of the biological characterization.

The second component is the estimation of probable exposure concentrations. For each
OU-2 PSC where analytical results indicate that chemicals in surficial media may pose a
risk to aquatic or terrestrial organisms, the magnitude of exposure via each pathway will
be estimated. To evaluate exposure to aquatic organisms, the reported concentrations of
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TABLE 5-3 OVERVIEW OF EXPOSURE PATHWAYS, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

MEDIUM

ROUTE OF EXPOSURE

POPULATION EXPOSED

PSC-2

PSC-3

PSC-4

PSC-41
PSC-42

PSC-43

soil

surface water, sediment

soil

soil

soil

surface water, sediment

soil

soil

incidental ingestion of contaminated soil

consumption of contaminated prey items

dermal contact with contaminated water
and sediment

ingestion of contaminated water and
sediment

incidental ingestion of contaminated soil

consumption of contaminated prey items

incidental ingestion of contaminated soil

consumption of contaminated prey items

incidental ingestion of contaminated soil

dermal contact with contaminated water
and sediment

ingestion of contaminated water and
sediment

incidental ingestion of contaminated soil

consumption of contaminated prey items

incidental ingestion of contaminated soil

consumption of contaminated prey items

birds, mammals, reptiles, invertebrates
seed-eating birds and mammals, and
predatory and omnivorous mammals,
birds, reptiles

fish, aquatic invertebrates, amphibians,
aquatic reptiles, mammals

birds, mammals, reptiles, amphibians

birds, mammals, reptiles, invertebrates
seed-eating birds and mammals, and
predatory and omnivorous mammals,
birds, reptiles

birds, mammals, reptiles, invertebrates
seed-eating birds and mammals, and
predatory and omnivorous mammals,
birds, reptiles

birds, mammals, reptiles, invertebrates

fish, aquatic invertebrates, amphibians,
aquatic reptiles, mammals

birds, mammals, reptiles, amphibians

birds, mammals, reptiles, invertebrates

seed-eating birds and mammals, and
predatory and omniverous mammals,
birds, reptiles

birds, mammals, reptiles, invertebrates
seed-eating birds and mammals, and

predatory and omnivorous mammals,
birds, reptiles
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OU-2-related chemicals in surface water and sediment will serve as representative
exposure concentrations. Average and maximum values will be used to represent chronic
and acute exposures, respectively.

Incidental ingestion of contaminated surface soil by environmental receptors associated
with foraging and preening activities may result in exposure. The consumption of prey
items that have bioaccumulated chemicals in their tissues is another potentially
significant exposure pathway.

Potential exposures to terrestrial organisms are expected to vary considerably among
species because of differences in feeding behavior, habitat preferences, and other factors
affecting exposure. Because of this variability, indicator species will be selected as part
of the exposure assessment to best represent the species of terrestrial wildlife potentially
exposed.

To evaluate exposure to terrestrial organisms, exposure models will be developed that
incorporate OU-2-specific data and various parameters affecting exposure (Appendix C).
Exposure concentrations will be modeled for a subset of the wildlife species present;
these model species are assumed to be representative of the overall ecological
community. For each modeled receptor species, calculated exposure doses from each
identified route will be summed to estimate the likely body dose of an average
individual. These results will be compared with the toxicity values identified in the
toxicity assessment to estimate risk.

5.5.2.4 Ecotoxicity Assessment The ecological toxicity assessment consists of describing
the potential consequences of exposure by ecological receptors to the identified
contaminants of potential concern. Computer databases (such as IRIS, AQUIRE,
DIALOG) will be accessed for recent toxicological information on the identified
contaminants of potential concern. Additional sources of relevant information include
primary literature, compilations of toxicological data, and various government
publications. These data will be used to evaluate the potential toxicity of the predicted
terrestrial and aquatic dietary exposure levels and to develop protective reference doses
(Reference Toxicity Values) for each contaminant.

Information available to evaluate the toxicity of chemicals of concern in surface water
includes FSWQS, AWQC, laboratory-derived toxicity data, and toxicity threshold values
developed using extrapolation techniques. These sources will be used to generate
Reference Toxicity Values for the chemicals of concern in surface water. Aquatic
organisms will not be exposed to chemicals in groundwater unless they are discharged to
a surface water body. If FSWQC or AWQC are not available for certain chemicals,
USEPA Lowest Observed Adverse Effect Levels will be used. The Lowest Observed
Adverse Effect Level values, which are the lowest concentrations causing toxicity
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reported in the literature, are used instead of AWQC when insufficient data exist for
USEPA to develop a national criterion.

Sediment Quality Criteria are available to evaluate the effects of certain chemicals of
concern in sediment on aquatic life (USEPA, 1988d). Sediment Quality Criteria have
been developed for a number of hydrophobic organic compounds based on their
expected partitioning between sediment organic matter and interstitial water, and are
dependent on the TOC present in the sediment. Sediment Quality Criteria will be
calculated for chemicals of concern in sediment where possible. However, Sediment
Quality Criteria are not available for inorganic chemicals. In lieu of Sediment Quality
Criteria, laboratory data available for background samples at OU-2 and in other
published or peer-reviewed literature will be used to develop benchmark values for
comparison with OU-2 conditions.

Toxicity data for terrestrial receptors consist of laboratory acute and chronic exposure
studies. Based on these data, Reference Toxicity Values (RTVs) will be developed for
terrestrial organisms that represent a threshold concentration for effects to terrestrial
organisms. A preliminary listing of RTVs for OU-2 media is presented in Appendix C.
RTVs are expressed in milligrams per kilogram (mg/kg) of body weight/day.

5.5.2.5 Ecological Risk Characterization The degree of risk to aquatic and terrestrial
organisms will be evaluated based on results of the ecological exposure assessment and
ecotoxicity data for chemicals present at OU-2. Exposure levels will be compared to
either criteria or reference doses. For aquatic species, a tabular comparison of available
water quality criteria and estimated exposure from sampling data will be used to evaluate
risk. To estimate risk to terrestrial organisms, RfDs will be compared with the estimated
dietary exposure levels. A narrative discussing the results will accompany the risk
evaluation tables.

Risk Assessment Uncertainties Because the prediction of risk involves several
uncertainties, a discussion of uncertainties will be included in each subsection of the risk
assessment (for example, exposure and toxicity). A summary of the uncertainties will
also be included in the evaluation.

5.5.3 Development of Remediation Goals In the baseline risk assessment, USEPA
toxicity values and exposure information will be used to derive the quantitative risks
associated with OU-2. Results of the baseline risk assessment will indicate whether
human or ecological receptors may potentially be at risk if exposed to chemicals detected
at OU-2. In addition, comparison of chemical-specific ARARs with concentrations
detected in the various media at OU-2 will yield additional information for deriving
cleanup standards.
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Risk-based goals consider only risks to human health and the environment. Remedial
alternatives must also attain action-specific ARARs (such as technology or performance-
based standards) and location-specific ARARs.

5.5.3.1 Human Health Remediation Goals Risk-based remediation goals are derived
using carcinogenic and/or noncarcinogenic toxicity values and specific exposure
conditions specified in the baseline risk assessment (USEPA, 1991d). USEPA Region IV
(1991b) has identified target risk levels that must be calculated for the contaminants of
concern:

. For carcinogenic effects, concentrations are calculated that correspond to
the 10, 107, and 10 incremental risk of an individual developing cancer
over a lifetime as a result of exposure to the potential carcinogen from all
significant exposure pathways for a given medium.

. For noncarcinogenic effects, concentrations are calculated that correspond
to Hazard Indices of 1 and 10.

Total risk refers to the combined risk for a single chemical from all exposure pathways
for a given medium (such as water ingestion and inhalation of volatiles from water). By
setting the total risk for carcinogenic effects at the target risk levels of 10#, 10%, and 10,
it is possible to solve for the concentration term (that is, the risk-based remediation
goals). In a similar manner, a Hazard Index of 1 or 10 for each chemical is used to
derive a concentration range for noncarcinogens. Sample calculations for developing
remediation goals for carcinogenic and noncarcinogenic contaminants are provided in
Appendix C.

The derivation of several risk levels yields a range of concentrations for which
remediation goals may be determined. During the decision-making process for
evaluating remediation technologies, a realistic target risk level will be determined that
falls within this range. Thus, a single remediation goal will be used in the remediation
calculations (such as the volume of waste to be removed).-

In many cases, one or two chemicals may drive the cleanup at a site. These limiting
chemicals will generally be either responsible for much of the baseline risk or are the
least amenable to the selected treatment method. By remediating these chemicals to
their respective goals, the other chemicals will typically be remediated to concentrations
at or below their goals.

In the development of soil remediation goals, the potential for contaminants to leach to
groundwater must also be evaluated. Frequently, the leaching potential of contaminants
will drive the remediation goals rather than the direct contact exposure pathway.
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5.5.3.2 Ecological Remediation Goals Results of the baseline risk assessment will
indicate whether ecological receptors may be at risk if exposed to chemicals detected at
OU-2. Aquatic and/or terrestrial organisms may be at risk because of exposure to
chemicals in surface water, sediments, or surface soil.

To guide remedial measures, soil, sediment, and surface water remediation goals will be
developed as required. The contaminants for which target risk levels will be determined
are those chemicals responsible for risks above a Hazard Index of 1. The target risk
levels will represent the residual concentrations of contaminants that may remain in
environmental media following a remedial action.

Aquatic criteria, designed to be protective of most species of aquatic organisms (such as
Reference Toxicity Values developed for aquatic organisms), are available. Because
exposure concentrations are equivalent to the measured environmental concentrations
for aquatic organisms, the criteria can be used directly as target risk levels for those
organisms.

Surface water remediation goals cannot be achieved by direct remediation of surface
water. Rather, they will be achieved via remediation of source areas (such as sediment
and groundwater) and post-remediation levels determined by monitoring of surface water
quality.

For terrestrial organisms, identification of chemicals to be evaluated involves ranking the
chemicals in decreasing order to their percentage contribution to the total risk to each
receptor. As a result of this selection process, contaminants of concern and the affected
media will be identified for development of target risk levels.

The target values will be apportioned equally among the number of chemicals to yield
- chemical-specific target Hazard Indices. In the case where two chemicals result in
Hazard Index values above 1, the maximum acceptable Hazard Index for each chemical
is apportioned as 0.5, yielding a total target risk of 1. Where both aquatic and terrestrial
organisms are at risk because of exposure to a given medium (such as sediment), the
lower of the two target levels will be chosen as the final ecological target level.

Areas near a site may represent a source of chemical contamination. Therefore,
prevention of erosion of contaminants in surface soils via containment, treatment, or
excavation will also be considered remedial alternative objectives.

5.6 TASK 6 - REMEDIAL INVESTIGATION REPORT. The RI report will be prepared
using the most current USEPA RI guidance. After internal review, the document will be
prepared for submission to the NAS Jacksonville Technical Review Committee for
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review. A final RI document will include a responsiveness summary based on comments
received.
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6.0 FEASIBILITY STUDY TASKS

6.1 TASK 7 - DEVELOPMENT/SCREENING OF REMEDIAL ALTERNATIVES. Task
7 consists of three subtasks: (1) development of remedial action objectives,

(2) identification of applicable remedial technologies, and (3) development and screening
of remedial alternatives. These subtasks are described in the following paragraphs.

6.1.1 Development of Remedial Action Objectives Remedial action objectives will be
developed as medium-specific or operable unit-specific goals for protecting human health
and the environment. They will specify: (1) the contaminant(s) of concern; (2) the
exposure route(s) and receptor(s); and (3) an acceptable remediation goal (or range) for
each exposure route. Remedial action objectives for protecting human receptors should
express both a contaminant level or goal and an exposure route, rather than contaminant
levels alone, because protectiveness may be achieved by reducing exposure (USEPA,
1988b).

Examples of remedial action objectives that may be developed for the FS are listed
below:

. prevent ingestion of water having carcinogens in excess of their respective
MCLs and/or

. prevent ingestion of water with a total excess cancer risk (for all
contaminants) of greater than 1x10* and/or

. prevent ingestion of water having noncarcinogens in excess of their
respective MCLs, and/or

. prevent ingestion of water with a noncarcinogenic Hazard Index greater
than 1 for any one specific target organ.

More or fewer remedial action objectives may be developed depending on the results of
the RI. The remedial action objectives developed in the FS will list the specific
contaminants and could refine the total excess cancer risk and Hazard Index.

6.1.2 Identification of Applicable Remedial Technologies Potential general response
actions, technologies, and processes will be identified that address the remedial action
objectives. General response actions (for example, prevent exposure or groundwater
extraction and treatment) are those that when combined, or individually, satisfy the
remedial action objective. A general response action can include several technologies or
processes. Technologies can be treatment technologies such as air stripping or
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solidification or groundwater extraction techniques. Processes can include, for example,
discharge options, disposal options, or monitoring. The potential technologies and
processes will be presented in tabular format and may be screened to produce a viable
inventory to assemble into remedial alternatives that address contamination at OU-2. A
preliminary list of technologies was discussed in Subsection 4.4.

The technology screening process may reduce the number of potentially applicable
technologies and processes by evaluating the overall advantages and disadvantages of
each considering effectiveness, implementability, and cost. Technologies and/or
processes judged ineffective or unimplementable at a reasonable cost (if any) will be
eliminated from further consideration. The retained technologies and processes will
represent the ideal inventory to be assembled into remedial alternatives.

6.1.3 Development and Screening of Remedial Alternatives The technically feasible
technologies and processes will be combined to form remedial alternatives to attain the
remedial action objectives. Normally, several alternatives are developed that range from
no action to complete source and/or groundwater treatment. However, circumstances
specific to the operable unit or contaminants may limit the number of options applicable
to the site, and the screening step may be curtailed (USEPA, 1990b). In addition, the
developed alternatives may represent the most suitable alternatives to take to detailed
analysis. Therefore, alternative screening may not be conducted.

6.2 TASK 8 - TREATABILITY STUDIES. Treatability studies may be conducted to
achieve the following objectives:

1. Provide sufficient data to allow treatment alternatives to be fully developed
and evaluated using the detailed analysis and to support the remedial
design of a selected alternative.

2. Reduce cost and performance uncertainties for treatment alternatives to
acceptable levels so that a remedy can be selected (USEPA, 1988b).

If removing inorganics from groundwater becomes the primary concern,
oxidation/precipitation and/or ion exchange treatability studies may be desirable.
Information gained from the treatability studies should reduce cost and performance
uncertainties for those two treatment technologies.

Groundwater technologies for organics removal are not being considered for treatability
studies at this time. The data from previous site investigations indicate that inorganics
would be the primary concern, and organics secondary. If the RI data suggests
otherwise, then organics removal treatability testing may be considered.
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Soil/sludge treatment technologies are not considered for treatability studies at this time.
Consideration will be reserved until the RI is complete and possible hot spots identified.
If these hot spots are adversely affecting the groundwater to such a magnitude that
treatment may be required, the necessity of treatability studies will be considered.

Treatability testing can be performed using bench- or pilot-scale techniques. Generally,
treatability testing may include the following steps: (1) preparation of a treatability
testing work plan, (2) performance of treatability testing, (3) evaluation of the data, and
(4) preparation of a summary report.

A Treatability Testing Study Work Plan will be prepared after the remedial alternatives
are developed if additional data from treatability studies are needed to evaluate a
remedial technology. The Treatability Testing Study Work Plan will outline the steps
necessary to execute and evaluate the treatability study, including the scope, schedule,
and budget. After the treatability testing study is complete, a summary report will be
prepared.

6.3 TASK 9 - DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES. The detailed
analysis section will include a conceptual design description for each alternative. The
conceptual design may include site plans, process flow diagrams, general arrangement
diagrams, cross-sections, and/or other aids in communicating the conceptual design. A
conceptual design allows for a more detailed cost estimate to be performed. The
conceptual design and the detailed cost estimate will constitute most of the detailed
analysis section.

A sensitivity analysis may be performed on an alternative(s) if there is sufficient
uncertainty concerning specific assumptions. Use of sensitivity analyses should be
considered for the factors that can significantly change overall costs of an alternative
with only small changes in their values, especially if the factors have a high degree of
uncertainty associated with them (USEPA, 1988b).

Each alternative will then be assessed against the nine evaluation criteria recommended
in USEPA’s RI/FS guidance (USEPA, 1988b). The detailed analysis will be presented
in a table format. The nine criteria are described in Table 6-1.
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TABLE 6-1 CRITERIA FOR DETAILED ANALYSIS OF ALTERNATIVES, NAS, JACKSONVILLE, FLORIDA,

OPERABLE UNIT 2

CRITERIA

DESCRIPTION

Overall protection of human health and
environment

Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume through
treatment

Short-term effectiveness

Implementability

Cost

State acceptance*

Community Acceptance*

Describes how each alternative satisfies the
remedial action objectives; protects human health
and environment.

Describes how the alternative complies with
ARARs, or if a waiver is required and how it is
justified.

Evaluates the effectiveness in protecting human
health and environment after response objectives
have been met.

Evaluates the anticipated performance of the
specific treatment technologies.

Examines the effectiveness of alternative in
protecting human health and environment during
the construction and implementation period until
response objectives are met.

Assesses the technical and administrative
feasibility of alternative and the availability of
required resources.

Evaluates the capital, operation and maintenance
costs of each alternative.

Evaluates the technical and administrative issues
and concerns the state may have.

Evaluates the issues and concerns the public
may have.

Notes:

* This criterion will be addressed once comments on the Feasibility study have been received.

ARARs

W0059216.080/8
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6.4 TASK 10 - FEASIBILITY STUDY REPORT. Preparation of the FS report will

follow the latest USEPA FS guidance. After internal review, the document will be
prepared for submission to the NAS Jacksonville Technical Review Committee for
review. A final FS document(s) will include a responsiveness summary based upon
comments received.

W011928.M80 7559-25

6-5



7.0 PROJECT ORGANIZATION AND RESPONSIBILITY

This section describes the organizational structure of personnel to be employed for the
RI/FS at OU-2. This illustrates the lines of authority and identifies the key personnel
assigned to various activities for the project. A proposed organizational structure chart
for the investigation is shown in Figure 7-1. Project management for the OU-2
investigations will be performed in accordance with the procedures outlined in the
Project Management Plan in Section 2, Volume 1, Organization and Planning.

7.1 AUTHORITY AND RESPONSIBILITIES. The responsibilities of individual
positions for this project are described in the following subsections.

7.1.1 U.S. Navy Remedial Project Manager (RPM)
Joel Murphy
Southern Division [Code 1853],
Naval Facilities Engineering Command
2155 Eagle Drive, P.O. Box 10068
Charleston, South Carolina 89411-0068

The U.S. Navy RPM will review and approve the Work Plans and work activities for the
duration of the project and direct the coordination of U.S. Navy policy and
environmental objectives. He will be responsible for assuring that all site activities
conducted by the Contractor and its subcontractors are in agreement with the policies of
the Navy and NAS Jacksonville.

7.1.2 Facility Installation Restoration Manager (FIRM)

Kevin Gartland

Naval Air Station

Public Works Department, Engineering Division
Box 5, Code 184, 1841R Building 902
Jacksonville, Florida 32212-5000

The FIRM will be the primary contact at the site. He will be responsible for the day-to-
day Navy coordination of on-site activities described in the Work Plan. He will assist the
Navy RPM with assuring that all site activities conducted by the Contractor and its
subcontractors are in agreement with the policies of the Navy and NAS Jacksonville.
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7.1.3 Program Manager

William Lawrence

ABB Environmental Services, Inc.
2590 Executive Center Circle East
Berkeley Building

Tallahassee, Florida 32301

The Program Manager is responsible for ABB-ES’ overall implementation of the NIRP
within SOUTHNAVFACENGCOM. As an officer of ABB-ES, he has authority to

commit the necessary resources to ensure timely completion of project tasks.

7.1.4 Site Manager

Philip Georgariou

ABB Environmental Services, Inc.
2590 Executive Center Circle East
Berkeley Building

Tallahassee, Florida 32301

The Site Manager is responsible for coordinating all of ABB-ES’ RI/FS activities at NAS
Jacksonville. This administrative function provides a single point of contact for the Navy
RPM and the FIRM concerning global administrative issues at NAS Jacksonville. Other
duties, as required, may include:

1. Coordinating with the OU-2 Task Order Manager concerning scheduling
equipment and manpower

2. Reviewing OU-2 project progress

3. Final review of all OU-2 documents, plans, and drawings
4. Approving project-specific procedures
5. Ensuring that the technical, schedule, and control requirements established

by the Quality Assurance Officer are enforced on the project

6. Serving as the "collection point" for the Task Order Managers reporting
changes and deviations from the project Work Plan
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7.

Evaluating the significance of these changes or deviations to the Work
Plan, and the appropriateness for reporting such items to the appropriate
regulatory and Navy representatives

7.1.5 Task Order Manager

Peter Redfern

ABB Environmental Services, Inc.
2590 Executive Center Circle, East
Berkeley Bldg.

Tallahassee, Florida 32301-5001

The Task Order Manager for the OU-2 RI/FS will have day-to-day responsibility for
conducting the work in accordance with the requirements established by the Contract
Task Order. The Task Order Manager will be responsible for:

1.

Assembling the project team, assigning tasks to the team, and orienting the
team to the project’s requirements

Arranging for subcontractor services

Developing the technical requirements and level of effort required to
address each element of a specific task

Evaluating the appropriateness and adequacy of the technical and
engineering services provided

Developing and monitoring of task scope, schedule, and budget
Integrating the efforts of all supporting disciplines and subcontractors
Preparing OU-2 status update reports on behalf of the Site Manager

Representing ABB-ES at Technical Review Committee meetings and at
project review meetings with the Navy Project Manager

7.1.6 Field Coordinator

ABB Environmental Services, Inc.
2590 Executive Center Circle, East
Berkeley Bldg.

Tallahassee, Florida 32301-5001
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The Field Coordinator or Field Operations Leader will be designated to be responsible
for interacting with the on-site FIRM to schedule the day-to-day field activities. Other
duties may include:

1. Reviewing on-site activities for compliance with the site Work Plan

2. Preparing of daily/weekly status report

3. Monitoring ABB-ES’ field team and subcontractor progress
4. Ensuring that recordkeeping meets requirements of the Contract Task
Order

7.1.7 Remedial Investigation Technical Leader

ABB Environmental Services, Inc.
2590 Executive Center Circle, East
Berkeley Bldg.
Tallahassee, Florida 32301-5001
The RI Technical Leader will be responsible for:

1. Coordinating with the Field Operations Leader to implement the RI field
activities per the requirements of the Work Plan

2. Preparing of the RI report
3. Maintaining the RI project files
4. Representing ABB-ES at Technical Review Committee meetings

7.1.8 Risk Assessment

Marguerite Carpenter, PhD

ABB Environmental Services, Inc.
110 Free Street

Portland, Maine 04112-7050

Dr. Carpenter will be responsible for planning and coordinating the public health and
ecological risk assessments, supported by the RI data, to identify remediation goals for
the site that are within acceptable risk ranges.
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7.1.9 Feasibility Study Leader

Peggy Layne

ABB Environmental Services, Inc.
2590 Executive Center Circle, East
Berkeley Bldg.

Tallahassee, Florida 32301-5001

The FS Leader will be for coordinating FS activities and for ensuring that the FS
progresses in accordance with the Work Plan scope and schedule.

7.2_SUPPORT ROLES.

7.2.1 Quality Assurance Officer

John C. McVoy

ABB Environmental Services, Inc.
2590 Executive Circle East
Berkeley Building

Tallahassee, Florida 32301

The Task Order Manager is supported by the Quality Assurance Officer, who will report
directly to the Program Manager. The Quality Assurance Officer will be the liaison

among the laboratories, ABB-ES, and the U.S. Navy. The Quality Assurance Officer will
ensure the accuracy of the collected data through the performance of the following tasks:

1.

2.

3.

4.

5.

Field and laboratory performance audits

Quality assurance program design for field sample collection and analytical
testing

Field and analytical data validation audits
Selection of the analytical laboratory

Preparation of laboratory contracts

7.2.2 Health and Safety Coordinator

Jack Davis
ABB Environmental Services, Inc.
2590 Executive Circle East
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Berkeley Building
Tallahassee, Florida 32301

The Health and Safety Coordinator is responsible for OU-2 project compliance with
ABB-ES’ corporate requirements and the NAS Jacksonville Health and Safety Plan.
Conformance with health and safety protocols will be assessed through periodic site visits
by the Health and Safety Coordinator and by daily supervision by the Field Operations
Leader.

7.2.3 Quality Review Board

Willard Murray, PhD.

ABB Environmental Services, Inc.
107 Audubon Road

P.O. Box 264

Wakefield, Massachusetts 01880

A Quality Review Board, consisting of ABB-ES senior technical staff, will support the
Task Order Manager by reviewing technical aspects of the project so that services:

(1) reflect the accumulated experience of the firm, (2) are produced according to
ABB-ES and Navy policy, and (3) meet the requirements of the project. The primary
function of the Quality Review Board will be to support the application of technically
sound methodologies and the development of technically defensible data, interpretations,
and conclusions. Dr. Willard Murray will act as the coordinator of Quality Review
Board activities and will be responsible for identifying the reviewers needed during
project execution.

7.3 COMMUNITY RELATIONS.

Robinson & St. John Advertising & Public Relations, Inc., will be responsible for
coordinating ABB-ES’ community relations support activities at the direction of
SOUTHNAVFACENGCOM and the NAS Jacksonville Public Affairs Officer.
Community relations activities are detailed in the Community Relations Plan provided in
Appendix 1.4, Volume 1, Organization and Planning. Implementation of the plan is the
responsibility of NAS Jacksonville. The plan’s objectives are to inform the public of the
NIRP and its results and also to facilitate public involvement and input in the process.
During the RI/FS at OU-2, ABB-ES estimates that its support to the NAS Jacksonville
Public Affairs Office will be to:

. Develop press releases and fact sheets regarding the onset of the
investigation, its progress, and findings.
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. Attend Technical Review Committee meeting near the completion of the
RI/FS to discuss community involvement activities that will follow this
stage.

The following activities are not expected to require ABB-ES support:

J Developing or maintaining the mailing list
. Contacting local officials
. Participating in informal, local community meetings

7.4 SCHEDULE. The schedule for the RI/FS events for OU-2 through the Record of
Decision is contained in the Site Management Plan (Volume 1, Appendix 1.6). The
sequence of events and duration in calendar days for RI field investigations at OU-2 is
presented in Figure 7-2.
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1.0 INTRODUCTION

In accordance with the Federal Facilities Agreement (FFA), the Navy through the
Southern Division of the Naval Facilities Engineering Command, has agreed to prepare
and implement a Remedial Investigation/Feasibility Study (RI/FS) Work Plan for
potential sources of contamination (PSC) at the Naval Air Station in Jacksonville,
Florida. Operable Unit 2 (OU-2), will be investigated during the RI/FS implementation
process.

1.1 PROJECT BACKGROUND. The purpose of the RI/FS is to: (1) establish the
presence of constituents of concern; (2) determine the areal and vertical distribution of
constituents of concern in the soil, sediment, surface water, and groundwater; (3)
evaluate the potential for migration of constituents of concern to surrounding
environments; (4) assess the risks to human health and the environment of constituents
detected at OU-2; (5) establish remedial action objectives; (6) identify potential
alternatives to meet the remedial action objectives; and (7) determine the scope of
additional investigations or actions necessary to meet the goals of the RI/FS.

To accomplish these objectives, the Navy will be required to conduct several data
collection tasks, which include drilling soil borings, installing monitoring wells,
determining the elevation of groundwater, and collecting environmental samples of soil
and groundwater for chemical and physical analysis parameters.

To ensure the quality of the field and laboratory data produced during the
implementation of the RI/FS at OU-2, an OU-2 Quality Assurance Project Plan
(QAPjP) has been prepared. The QAPjP has been prepared according to the guidelines
set forth by the U.S. Environmental Protection Agency (USEPA) in Interim Guidelines
and Specifications for Preparing Quality Assurance Project Plans, (QAMS-005/80) and by
the Navy in Sampling and Chemical Analysis Quality Assurance Requirements for the Navy
Installation Restoration Program, (NEESA 20.2-047B). This QAPjP follows the format of
the OU-1 QAPjP (Geraghty & Miller, Inc., 1991) and the Quality -Assurance Program
Plan (QAPP) included as Appendix 4.4.1 of the Basic Site Work Plan (Volume 4).
When possible, sections of the OU-1 QAPjP have been incorporated verbatim and
sections of the Site QAPP have been incorporated by reference into this OU-2 QAP)P.
The QAPjP will be available to the field and laboratory personnel to provide guidance
concerning methodologies of data collection, proper recordkeepmg protocols, data
quality objectives, and procedures for data review.

1.2 SITE BACKGROUND. The site background is described in Section 2.0 of the
OU-2 Project Work Plan.

1.3 FIELD QUALITY CONTROL AND QUALITY ASSURANCE SAMPLING.
Quality assurance information related to specific sample handling and analysis
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procedures is presented in the respective Generic Quality Assurance Plans (QAPs),
included as Attachments A, B, and C of the Basic Site Work Plan QAPP

(Appendix 4.4.1, Book 2 of Volume 4 of the Naval Installation Restoration Program Plan
for Naval Air Station Jacksonville).

During implementation of the field sampling program described in the Field Sampling
Plan (FSP) of the OU-2 Project Work Plan, field quality control and field quality
assurance samples will be collected to assess the reproducibility of the field collection
techniques, the quality of preservation reagents and sample bottles, and the adequacy of
field decontamination procedures.

1.4 DATA ANALYSIS AND REPORT PREPARATION. After the completion of
each sampling and analysis program, the field and analytical data will be reviewed. Field
laboratory results will be evaluated and on-site laboratory data will be validated. The
data will be classified for usability as described in Section 9.0 of the QAPP (Appendix
4.4.1, Volume 4) and summarized in appropriate tables, charts, and figures in accordance
with data management procedures described in Volume 1 of the Naval Installation
Restoration Program Plan, Organization and Planning. Reporting will be in accordance
with Appendix 4.3, Final Product/Report Quality Assurance Quality Control (QA/QC)
Plan, in the Basic Site Work Plan, Volume 4.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The overall project organization and the responsibilities associated with the job functions
required to implement the OU-2 RI/FS Work Plan are described in Section 7.0 of the
OU-2 Project Work Plan. The primary and secondary analytical laboratories are

described in Section 2.0 of the Basic Site Work Plan QAPP (Appendix 4.4.1 of
Volume 4).
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3.0 QUALITY ASSURANCE OBJECTIVES

The quality assurance objectives that will apply to data generated during this
investigation are presented in Tables 3-1, 3-2, and 3-3.
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Table 3-1. Analytical Methods, Data Precision, Accuracy and Completeness
Objectives for the Remedial Investigation at OU-2, NAS Jacksonville

Method Precision Vv Accuracy v Completeness Practical Quantitation Limit
Percent RFD Spike Percent - Water = ug/L ¢
Parameter Matrix Analysis of Duplicate ¥ Recovery Range ¥ 2 Soil = mg/kg ¢
Metals
Aluminum Water 200.7 CLP-M 0-20 75-125 26 50
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5
Antimony Water 200.7 CLP-M 0-20 75-125 86 50
Soil/Sediment 200,7 CLP-M 0-30 75-125 26 5
Arsenic Water 206.2 CLP-M 0-20 75-125 26 10
Soil/Sediment 206.2 CLP-M 0-30 75-125 96 1
Barium Water 200.7 CLP-M 0-20 75-125 96 10
Soil/Sediment 200.7 CLP-M 0-30 75-125 26 1
Beryllium Water 200.7 CLP-M 0-20 75-125 26 5
Soil/Sediment 200.7 CLP-M 0-30 75-125 26 0.5
Cadmium Ground Water 200.7 CLP-M 0-20 75-125 96 5
Surface Water 213.2 CLP-M 0-20 75-125 06 1
Calcium Water 200.7 CLP-M 0-20 75-125 96 10
Soil/Sediment 200.7 CLP-M 0-35 75-125 86 5
Chromium Water 200.7 CLP-M 0-20 75-125 26 10
Soil/Sediment 200.7 CLP-M 0-30 75-125 86 1
Cobalt Water 200.7 CLP-M 0-20 75-125 26 10
Soll/Sediment 200.7 CLP-M 0-35 75-125 26 5
Copper Water 200.7 CLP-M 0-20 75-125 086 25
Soil/Sediment 200.7 CLP-M 0-30 75-125 96 2.5
Iron Water 200.7 CLP-M 0-20 75-125 86 10
Soil/Sediment 200.7 CLP-M 0-35 75-125 - 1] 5
Lead Water 239.2 CLP-M 0-20 75-125 86 5
Soil/Sediment 238.2 CLP-M 0-30 75-125 96 0.5
Magnesium Water 200.7 CLP-M 0-20 75-125 96 50
Soil/Sediment ZOO.Z CLP-M 0-35 75-125 26 5
Manganese Water 200.7 CLP-M 0-20 75-125 86 10
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5
Mercury Water (all) 245.1 CLP-M 0-20 75-125 96 0.2
Soil/Sediment 245.5 CLP-M 0-30 75-125 26 0.03
Nickel Water 200.7 CLP-M 0-20 75-125 : 1) 40
Soil/Sediment 200.7 CLP-M 0-30 75-125 96 §
Potassium Water 200.7 CLP-M 0-20 75-125 96 Dependent on
: Soil/Sediment 200.7 CLP-M 0-35 75-125 96 ICP conditions
Selenium Water 270.2 CLP-M 0-20 75-125 26 5
Soil/Sediment 270.2 CLP-M 0-30 75-125 96 1
Silver Ground Water 200.7 CLP-M 0-20 75-125 96 10
Surface Water 272.2 CLP-M 0-20 75-125 96 1
Soil/Sediment 200.7 CLP-M 0-30 75-125 26 1
Sodium Water 200.7 CLP-M 0-20 75-125 26 50
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5
Thallium Water 279.2.CLP-M 0-20 75-125 96 10
Soil/Sediment 279.2 CLP-M 0-30 75-125 26 1



Table 3-1. Analytical Methods, Data Precision, Accuracy and Completeness
Objectives for the Remedial Investigation at OU-2, NAS Jacksonville

Page 2 of 3
Method Pracision v Accuracy Y Completeness Practical Quantitation Limit
Percent RPD Spike Percent ) Water = ug/L ¢
Parameter Matrix Analysis of Duplicate ¥ Recovery Range ¥ 4 Soil = mg/kg ¢

Vanadium Water 200.7 CLP-M 0-20 75-125 86 10
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5
Zinc Water 200.7 CLP-M 0-20 75-125 86 20

Soil/Sediment 200.7 CLP-M 0-30 75-125 96 2



Table 3-1. Analytical Methods, Data Precision, Accuracy and Completeness
Objectives for the Remedial Investigation at OU-2, NAS Jacksonville

Page 3 of 3
Method Precision Y Accuracy VY Completeness Practical Quantitation Limit
Percent RPD Spike Percent Water = ug/L ¢
Parameter Matrix Analysis of Duplicate ¥ Recovery Range ¥ b4 Soil = mg/kg ¢
Other
Cyanide Water 335.2 CLP-M 0-20 75-125 96 10
Soil/Sediment 335.2 CLP-M 0-35 75-125 296 5
Radiological Water See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Soil/Sediment See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Organics
Volatiles Water 624 CLP-M See Table 3-2 Ses Table 3-2 See Table 3-2 See Table 3-2
Soil/Sediment 624 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Base-Neutral Water 625 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Acid Soil/Sediment 625 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Extractables
PCBs Water 608 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
PCBs Soil/Sediment 608 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Dioxin Soil 8280 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2
Notes:

v Precision and accuracy where applicable will be evaluated according to procedures in U.S. EPA Methods for Chemical Analysis of Water and Wastes.
EPA-600/4-79-020. Revised March 1983, and in the EFA CLP statement of work (most current version).
v oRPD = [(S-D)/(S+D)/2] x 100 for samples > 5x RDL

oRFPD not calculated (NC), result < DL

oFor results < 5x DL, values must agree within + DL as specified by EPA-CLP.
Inorganics, SOW (most current version).

v IRelative Standard Deviation.

Detection limit will vary depending on matrix differences that result in sample dilution and for soils, dotdction limit will also vary depending on
moisture content of sample if results are reported as dry weight.

TF533\VOL5\R1TAB3-1.W51



Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Page 1 of 7
Practical
Precision!/ Accuracy?-?/ Completeness Quantitation Limit®/
Percent RPD Spike Percent
: of Duplicates Recovery Water Solls
Parameters Vater Soils Water Soils (%) ug/L ug/kg
Volatile Organics (TCL 624 CLP-M)

Acetone 0-40 0-47 47-143  32-163 96 25 25
Benzene 0-11 0-21 76-127 66-142 96 5 5
Bromodichloromethane 0-40 0-42 35-155 37-160 96 5 5
Bromoform 0-40 0-33 46-169  48-152 96 5 5
Bromomethane 0-65 0-61 10-170 10-160 96 10 10
2-Butanone 0-40 0-38 46-153 37-161 96 10 10
Carbon Disulfide 0-40 0-40 53-148 43-169 96 5 5
Carbon Tetrachloride 0-40 0-36 71-140 67-138 96 5 5
Chlorobenzene 0-13 0-21 75-130 60-133 96 5 5
Chloroethane 0-80 0-72 10-160  12-147 96 10 10
2-Chloroethylvinyl ether 0-94 0-83 10-199 10-184 96 10 10
Chloroform ‘ 0-40 0-43 60-140 51-139 96 5 5
Chloromethane ‘ 0-60 0-87 10-140 10-130 96 10 10
Dibromochloromethane , 0-40 0-49 56-142  53-140 96 5 5
1,1-Dichloroethane : 0-43 0-38 10-169 58-161 96 5 5
1,2-Dichloroethane 0-40 0-37 56-146  47-143 96 5 5
1,1-Dichloroethene 0-14 0-22 61-145 59-172 96 5 5
trans-1,2-Dichloroethene 0-40 0-40 56-146 56-146 96 5 5
1,2-Dichloropropane 0-55 0-46 10-162 10-178 96 5 5
cis-1,3-Dichloropropene 0-62 0-53 10-162 10-163 96 5 5
trans-1,3-Dichloropropene 0-45 0-49 26-160  21-139 96 5 5
2 -Hexanone 0-40 0-38 49-151  47-153 96 10 10
Ethyl Benzene 0-40 0-40 38-152 27-161 96 5 5
4-Methyl-2-pentanone 0-40 0-49 46-152  40-163 96 10 10
Methylene Chloride 0-40 0-39 41-177 40-162 96 5 5
Styrene x 0-42 0-40 34-176  37-163 96 5 5
1,1,2,2-Tetrachloroethane a 0-40 0-38 54-142 47-138 96 5 5



Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Page 2 of 7
. Practical
Precision!/ Accuracy!-?/ Completeness Quantitation Limit3/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg
Volatile Organics (TCL) (624 CLP-M) (Continued)
Tetrachloroethene 0-40 0-29 70-140 52-139 96 5 5
Toluene 0-13 0-21 76-125 59-139 96 5 5
1,1,1-Trichloroethane 0-40 0-28 55-150 42-147 96 5 5
1,1,2-Trichloroethane 0-40 0-34 53-152 41-183 96 5 5
Trichloroethene 0-14 0-24 71-120 62-137 96 5 5
Vinyl Acetate 0-50 0-54 39-151 36-173 96 10 10
Vinyl Chloride 0-87 0-69 10-181 10-168 96 10 10
Xylenes (Total) 0-40 0-39 50-150 38-137 96 5 5
Misc. Volatile Organics (624 CLP-M)
n-Butyl Acetate ‘ 0-40 0-50 50-140 40-160 96 50 50
Ethyl Acetate 0-40 0-50 40-150 35-170 96 50 50
Base/Neutral Extractables (TCL) (625 CLP-M)
Acenaphthene 0-31 0-19 46-118 31-137 96 10 330
Acenaphthylene 0-40 0-40 36-140  36-140 96 10 330
Anthracene 0-40 0-25 40-140  40-125 96 10 330
Benzo(a)anthracene 0-40 0-32 29-140 29-112 96 10 330
Benzo(b)fluoranthene 0-40 0-40 20-140 20-118 96 . 10 330
Benzo (k) fluoranethene 0-42 0-42 25-140 25-130 96 10 330
Benzo(ghi)perylene 0-56 0-56 10-140 10-102 96 10 330
Benzo(a)pyrene 0-40 0-38 25-160  25-160 96 10 330
Benzyl Alcohol 0-50 0-50 15-140 15-112 96 10 330
Butyl benzyl phthalate 0-40 0-20 10-140 10-118 96 10 330
Bis(2-chloroethoxy)methane 0-43 0-43 36-160 36-160 96 10 330



Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Page 3 of 7
Practical
Precision!/ Accuracy!-?/ Completeness Quantitation Limit®/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg
Base/Neutral Extractables (TCL) (625 CLP-M) (Continued)

Bis(2-chloroethyl)ether 0-40 0-33 34-168 34-168 96 10 330
Bis(2-chloroisopropyl)ether 0-46 0-46 14-153 14-153 96 10 330
Bis(e-ethylhexyl)phthalate 0-40 0-40 10-153 10-153 96 10 330
4-Bromophenyl phenyl ether 0-40 0-23 53-140 53-126 96 10 330
4-Chloroaniline 0-50 0-50 10-150 10-150 96 10 330
2-Chloronaphthalene 0-40 0-20 60-140 66-118 96 10 330
4-Chlorophenyl phenyl ether 0-33 0-33 25-158 - 25-158 96 10 330
Chrysene 0-48 0-48 17-168 17-168 96 10 330
Dibenz(a,h)anthracene 0-70 0-70 10-227 10-227 96 10 330
Dibenzofuran 0-40 0-25 25-140  25-120 96 10 330
Di-n-butyl phthalate 0-50 0-50 10-140 10-120 96 10 330
1,2-Dichlorobenzene ‘ 0-40 0-31 32-140 32-129 96 10 330
1,3-Dichlorobenzene - 0-41 0-41 25-140  25-115 96 10 330
1,4-Dichlorobenzene ‘ 0-28 0-27 36-97 28-104 96 10 330
3,3-Dichlorobenzidine ; 0-80 0-80 10-260 10-260 926 20 670
Diethylphthalate 0-40 0-30 10-140 10-114 96 10 330
Dimethylphthalate 0-40 0-27 10-140 10-112 96 10 330
2,4-Dinitrotoluene 0-38 0-47 24-96 28-89 96 10 330
2,6-Dinitrotoluene 0-40 0-29 50-158 50-158 96 10 330
Di-n-octylphthalate 0-50 0-50 10-150 10-150 96 10 330
Fluoranthene 0-40 0-33 26-140  26-137 96 10 330
Fluorene 0-40 0-21 59-140 59-121 96 10 330
Hexachlorobenzene 0-40 0-25 10-152 10-152 96 10 330
Hexachlorobutadiene 0-40 0-26 24-140  24-116 96 10 330
Hexachlorocyclopentadiene 0-50 0-50 10-150 10-150 96 10 330
Hexachloroethane , 0-40 0-25 40-140 40-113 96 : 10 330
Indeno(1,2,3-cd)pyrene ‘ 0-45 0-45 10-171 10-171 96 10 330



Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Page 4 of 7
Practical
Precision'/ Accuracy'-?/ Completeness Quantitation Limit®/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg
Base/Neutral Extractables (TCL) (625 CLP-M) (Continued)
Isophorone 0-60 0-60 21-196 21-196 96 10 330
2-Methylnaphthalene 0-40 0-30 35-140  35-125 96 10 330
Naphthalene 0-40 0-32 39-140  39-127 96 10 330
2-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700
3-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700
4-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700
Nitrobenzene 0-40 0-39 35-180 35-180 96 10 330
N-Nitrosodi-n-propylamine 0-50 0-38 10-150 41-126 96 10 330
N-Nitroso-diphenylamine 0-50 0-50 10-150 10-150 96 10 330
Phenanthrene 0-40 0-21 54-140  54-120 96 10 330
Pyrene 0-31 0-36 26-127  35-142 96 10 330
1,2,4-Trichlorobenzene ‘ 0-28 0.23 39-98  38-107 96 10 330
Acid Extractables (TCL) (625 CLP-M)

Benzoic Acid 0-50 0-50 10-150 10-150 96 50 1700
4-Chloro-3-methylphenol 0-42 0-33 23-97 26-103 96 10 330
2-Chlorophenol 0-40 0-50 27-123  25-102 96 10 330
2,4-Dichlorophenol 0-40 0-26 39-140 39-135 96 10 330
2,4-Dimethylphenol 0-40 0-26 32-140  32-119 96 10 330
2,4-Dinitrophenol 0-49 0-49 24-140 24-96 96 50 1700
4,6-Dinitro-2-methylphenol 0-93 0-93 10-181 10-181 96 50 1700
2-Methylphenol 0-50 0-50 10-150 10-150 96 10 330
4-Methylphenol 0-50 0-50 10-150 10-150 96 10 330
4-Nitrophenol 0-50 0-50 10-80 11-114 96 50 1700
2-Nitrophenol ‘ 0-40 0-35 29-182  29-182 96 10 330
Pentachlorophenol ‘ 0-50 0-47 9-103 17-109 96 50 1700
Phenol 0-42 0-35 12-89 26-90 96 10 330



-2, Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics

Table 3
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville
Page 5 of 7
Practical
Precision?/ Accuracy’?  Completeness Quantitation Limit3/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg
5-Trichlorophenol 0-40 0-35 25-137  25-137 96 10 330
0-40 0-32 37-144  37-144 96 10 330

2'4'
2,4,

6-Trichlorophenol



Table 3-2. Practical Quantitation Limits,
Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Accuracy,

Precision,

and Completeness Objectives of Organics

Page 6 of 7
Practical
Precision?/ Accuracy!+?/ Completeness Quantitation Limit3/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg
PCBs (608 CLP-M)
PCB-1016 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1221 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1232 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1242 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1248 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1254 0-40 0-50 50-120 50-130 96 0.5 80
PCB-1260 0-40 0-50 50-120 50-130 96 0.5 80
Polychlorinated Dibenzo-P-Dioxins and Polychlorinated Dibenzofurans-8280
1 2,3,7,8-Tetrachlorodibenzo-P-Dioxin 0-50 0-50 60-140 60-140 80 0.01 1
(2,3,7,8-TCDD) ‘
2 Polychlorinated Dibenzofurans 0-50 0-50 60-140 60-140 80 0.01 1
(PCDFs) |
3 Polychlorinated Dibenzo-P-Dioxins 0-50 0-50 60-140 60-140 80 0.01 1
(PCDDs)
Radiological Parameters
Gross alpha 0-17 0-17 77-111  77-111 95 0.1 pCi/L 0.5 pCi/kg
Gros beta 0-24 0-24 73-121  73-121 95 0.3 pCi/L 0.5 pCi/kg
Radium-226 0-40 0-40 55-135 55-135 95 0.5 pCi/L. 0.5 pCi/kg
Radium-228 0-23 0-23 76-122  76-122 95 0.5 pCi/L. 0.5 pCi/kg
Notes:

1/

As applied to project methods

specified in Table 1-1.



Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics

Analyses for the Remedial Investigation at OU-2, NAS Jacksonville

Page 7 of 7
Practical
Precision!/ Accuracy:%/ Completeness Quantitation Limit®/
Percent RPD Spike Percent
of Duplicates Recovery Water Soils
Parameters Water Soils Water Soils (%) ug/L ug/kg

2/

3/

As determined from spiking actual sample matrix, these objectives are very near to those specified by EPA
in SW-846, 3rd Edition, September 1986.

Practical quantitation limits will vary depending on matrix differences that result in sample dilution and
for soils, practical quantitation limit will also very depending on moisture content of sample if results
are reported as dry weight. Instrument detection limits are approximately 10 times less than the practical
quantitation limits. Any compound detected between the detection limit and practical quantitation limit
will be reported and qualified as estimated (J flag).
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Table 3-3.

QA Frequency and Objectives for

Field Measurements Conducted at 0OU-2, NAS Jacksonville

1

Analyses Accuracy Completeness
Parameter Method Precision (Recovery) %
pH 150.1 0.05 units +0.2 units 95
Conductivity (COND) 120.1 +/-10% +2% 95
Temperature (TEMP) 170.12 0.1°C +0.2°C 95
255087  0.1°C +0.5°C 95
Dissolved oxygen (DO) 360.1 0.1 mg/1 +1% 95
Salinity 25208Y  +/-10%% +6.5% 95
Volatile Organics o/
(VOCs) in soil gas- 30% RPD +30% 90
QA Sample Matrix
Frequency Initial Calibration Reagent Matrix Spike
Analysis Calibration Check Blank Spike Duplicate
pH, COND, TEMP
DO, Salinity Daily Every 4 hrs ——— —— ——
voCs Weekly”’ Daily Daily 5% 5%
Reagent Water Reagent Water Sample
Parameter Spike Spike Duplicate Duplicate
pH, COND,
DO, Salinity ———— —— Daily
VOCs Not applicable Not applicablé« 5%

1/

2/

3/

4/

5/

Methods for Chemical Analysis of Water and Wastes, EPA 600/4-
79-200, revised March 1983.

Standard Methods for the Examination of Water and Wastewater,
17th Edition.

For salinity measurement between 0 and 20 parts per thousand.

Soil gas samples will be analyzed using a Photovac 10850
Gaschromatograph equipped with a photoionization detector.

An initial calibration will be run at the beginning of each
week. If the continuing calibration check sample exceeds +25%
of the expected value, a new initial calibration is performed.

TF533\VOL5\R1TBL3-4.W51



4.0 SAMPLING PROCEDURES

The sampling equipment, sampling procedures, general equipment decontamination, and
recordkeeping procedures that will be utilized during this investigation are described in
the FSP Section 5.0 of the OU-2 Project Work Plan.

4.1 SAMPLE CONTAINERS. Sample containers utilized for the collection of all
samples will be new containers that have been pre-cleaned and pre-baked according to
the procedures specified in the analytical methods.

Table 4-1 summarizes the sample containers, handling, and preservation procedures
required for each type of sample or parameter. Sample containers will be kept closed
until use.

Containers for geotechnical samples may be undisturbed sample tubes or soil sampling
jars provided by the contracted soils laboratory. The type of soil sample containers
employed will be in accordance with the requirements established for the geotechnical
analysis method.

4.2 SAMPLE LABELS AND SAMPLING LOGS. Samples collected for chemical
analysis will be labeled prior to sample collection. At a minimum, the sample label will
include the sample identification number, the date and time of collection, the sample
matrix, the analyses requested, the preservatives used, and the initials of the personnel
collecting the sample; samples collected for field analysis do not need to have
preservatives or sample matrix specified on the label. Sample collection data, including
information contained on the labels, will be recorded in the bound field log book as the
samples are collected. All recorded entries will be made in indelible ink. No erasures
will be made. If an error is made, a correction will be made by drawing one line
through the error, initialing the error, and starting a new entry on the next line. Sample
containers will be placed on ice in coolers immediately after sampling.

A soil/sediment sampling log as presented in the FSP will be completed for the
collection of every soil, sediment, and solid waste sample. A water sampling log will be
completed during the collection of groundwater and surface water samples. These logs
will be completed as samples are collected. Field QC samples will be clearly identified
on the appropriate field sampling log and in the field log book.

Further details regarding sampling procedures can be found in the Basic Site Work Plan
QAPP (Appendix 4.4.1 of Volume 4) and the FSP.

W006922.080 7559-25
4-1



Table 4-1. Sample Container, Preservative, and Holding
Time Specifications
OU-2, NAS Jacksonville
Sample Holding
Parameter Container Preservative Time

Ground Water/Surface Water
Volatile Organics Three 40-mL 1:1 HCL to pH 14 days

glass VOC <g, cool to

vials, no 4°C

headspace

Base/Neutral/Acid
Extractables

PCBs

Dioxin

Metals

Cyanide
Radiochemistry

Soils/Sediment

Volatile Organics

Base/Neutral/Acid
Extractables and
PCBs

Dioxin

Metals/cyanide

Radiochemistry

Two 1l-liter
amber glass
bottle

Two 1-liter
amber glass
bottle

2-liter amber
glass bottle

1-liter poly-

ethylene bottle

500 mL poly-

ethylene bottle

l1-gallon
cubitainer

8-ounce glass

8-ounce glass

8-ounce glass

8-ounce glass

8-ounce glass

Cool to 4°C

Cool to 4°c

Cool to 4°c

HNO; to pH <2

NaOH pH >}2,
cool to 4°C

HNO; to pH <2

none

none

none

none

none

Extract in 7
days, analyze
within 40
days of
extraction

Extract in 7
days, analyze
within 40
days of
extraction

Extract in 7
days, analyze
within 40
days of
extraction

6 months,
mercury 28
days

14 days

6 months

14 days

Extract in 7
days, analyze
within 40
days of
extraction

Extract in 7
days, analyze
within 40
days of
extraction

6 months,
mercury 28
days

6 months



5.0 SAMPLE CUSTODY

Sample custody is a vital aspect of remedial investigations as the generated data may be
used as evidence in a court of law. The samples must be traceable from the time of
sample collection until the time the data are introduced as evidence in enforcement
proceedings.

5.1 FIELD RECORD LOG BOOK. The key aspect of documenting sample custody is
through recordkeeping. Bound field log books with sequentially numbered pages will be
maintained during the duration of the field work to document the collection of each
sample. In addition, logs for sample/core (geologic logs), monitoring well completion,
and soil/sediment and water sampling will be completed for each well drilled and each
sample collected. Loose-leaf log sheets will be arranged in sequential order and bound
together upon completion of each sampling event. Logs and documentation will be
completed in indelible ink, dated, and signed by the field person conducting the work.

52 SAMPLE LABELING. Sample containers will be labeled at the time of
sampling with the information specified in Section 4.2 of the QAPjP. At the time of
sampling the identification number assigned to each sample will be recorded on the
appropriate sample log form or similar (see Figures 4-2, 4-3, and 4-4 of the QAPP,
Appendix 4.4.1). After each bottle is filled and before it is placed in the cooler for
temporary storage, the sampling personnel will initial the label to document proper
sample handling. The sample numbering system incorporates identifiers for the PSC,
sample matrix, and the sample location and is described in Section 5.0 of the FSP.

5.3 SAMPLE CONTAINER CUSTODY. The sample containers provided by the
subcontracted laboratories for this project will be prepared in accordance with each
analytical method. The containers will be shipped from the laboratory to the site by
common carrier in sealed cartons. The laboratory will include a shipping form listing
containers shipped and the purpose of each container. This list will become part of the
chain-of-custody record.

54 SAMPLE CUSTODY, SHIPMENT, AND LABORATORY RECEIPT. Samples
are considered "in custody" if one of the following conditions are not violated:

1. The responsible person maintains possession;

2. After the samples are received, they remain in the view of, or in the physical
possession of, responsible persons;

3. Samples are maintained in sealed/locked containers so that no unauthorized
person can tamper with them; or

W006922.080 7559-25
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4. Samples are maintained in a secured area, restricted from unauthorized
personnel.

The field samples will be handled according to three classifications: (1) field
measurements, (2) field laboratory analysis, and (3) off-site laboratory analyses.

5.4.1 Field Measurements. Field measurements are made immediately after the
sample has been collected. The data will be recorded directly in bound field logbooks
along with identifying information on sampling conditions and location. Field
measurements will include, but are not limited to, the following: pH, temperature,
conductivity, and turbidity. Custody of samples collected for analysis on-site will be
transferred to the field personnel.

54.2 Field Laboratory Measurements. = These measurements refer to samples
collected and preserved in the field and analyzed in an on-site laboratory. Identifying
information on sampling conditions and locations will be recorded as indicated in
Section 5.1 of this QAPjP. Samples will remain in the custody of the field personnel
until delivered to the on-site laboratory.

54.3 Laboratory Measurements. These measurements refer to samples collected
and preserved in the field, and shipped to the appropriate off-site laboratory for
chemical analysis. Identifying information on sampling conditions and location will be
recorded as indicated in Section 5.1 of this QAPjP, together with a record of the
required analyses for each of the samples collected.

Sample custody will be maintained by sampling personnel. At the end of each sampling
day and prior to the transfer of the samples off-site, chain-of-custody entries will be
made for the samples using the standard chain-of-custody form. The information on the
chain-of-custody form and the sample container labels will be checked on the sample
field log entries, and samples will be recounted before leaving the sampling site. Upon
transfer of custody, the chain-of-custody form will be signed and dated by the sample
team leader. Because common overnight carriers (e.g., Federal Express, Purolator
Courier, etc.) will not sign chain-of-custody forms, the forms will be placed in the cooler
prior to shipping.

A signed, dated, custody seal will be placed over the lid opening of the sample cooler to
indicate if the cooler has been opened during shipment or prior to receipt by the
laboratory.

Laboratory custody procedures are outlined in the laboratory QAPs provided as
Appendices C, D, and E of the Site QAPP (Volume 4, Appendix 4.4.1).

5.5 SHIPMENT OF SAMPLES.  Samples collected during field investigations or in
response to a hazardous materials incident will be classified by the field operations
leader (FOL) prior to shipment, as either environmental or hazardous material samples.

W006922.080 7559-25
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In general, environmental samples include drinking water, groundwater and surface
water, background/control soils, sediment, municipal and industrial wastewater effluents,
biological specimens, or any samples that are not expected to be contaminated with high
levels of hazardous materials. Environmental samples shall be packed prior to shipment
using the following procedures:

1L Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber
tape. Line the cooler with a large heavy duty plastic trash bag.

2. Allow sufficient room in all bottles (except VOCs) to compensate for any
pressure and temperature changes (approximately 10 percent of the volume of
the container).

3. Be sure the lids on all bottles are tight (will not leak).

4. Wrap all glass bottles in separate polyethylene bubble pack and seal with tape.

5. Wrap paired 40-ml VOC vials into separate polyethylene buBble pack and seal
with tape.

6. Pack the sample containers in the cooler securely so they do not shift during

shipment. Leave space in the top of the cooler for bags of ice.

7. Securely fasten the top of the large garbage bag with tape.
8. Place bags of ice on top of the samples.
9. Place completed chain-of-custody forms into a plastic bag, seal the bag and tape

it inside the top of the cooler. Close the cooler and securely tape (preferably
with fiber tape) the top of the cooler shut. Chain-of-custody seals will be affixed
to the top and sides of the cooler so that the cooler cannot be opened without
breaking the seal.

10. The shipping containers will be marked "THIS END UP," and arrow labels, which
indicate the proper upward position of the container, will be affixed to the
container. A label containing the name and address of the shipper shall be
placed on the outside of the container. Labels used in the shipment of hazardous
materials (e.g., Cargo Only Aircraft, Flammable Solids, etc.) will not be permitted
on the outside of the container used to transport environmental samples and will
not be used.

Samples collected from bulk storage tanks, or soil, sediment, or water samples from
areas suspected of being highly contaminated will be shipped as a hazardous material
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according to U.S. Department of Transportation (DOT) regulations described in the
Code of Federal Regulations (40 CFR 171 through 177).
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

Calibration procedures for field instruments are summarized in the Equipment
Maintenance and Calibration Procedures presented in Attachment G of the Basic Site
Work Plan (Attachment G, in Book 2 of Volume 4). Other field equipment used for
analyzing samples in the field or conducting geophysical surveys, that are not described
in Attachment G, will be calibrated and operated in accordance with the manufacturer’s
recommendations. A log will be kept on calibration and maintenance procedures for
each instrument used during field operations at OU-2.
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7.0 ANALYTICAL PROCEDURES

7.1 LABORATORY ANALYTICAL PROCEDURES. Analysis of samples collected
will be performed by the selected laboratories in accordance with protocols and quality
assurance procedures established by the USEPA and the Navy. Navy Level D quality
control and data deliverable requirements, which are equivalent to USEPA Level IV
analytical support, will be performed on samples collected at OU-2. Quality control
requirements for Navy Level D are described in "Sampling and Chemical Analysis
Quality Assurance Requirements for the Navy Installation Restoration Program"
(NEESA 20.2-047B).

7.2 FIELD ANALYTICAL PROCEDURES. Field analysis of samples will be performed
in accordance with protocols and quality assurance procedures established in the FSP
and ABB-ES Standard Operating Procedures (SOPs) (provided as appendices to the
FSP). The field analysis methods are based on USEPA laboratory methods. At a
minimum, Navy Level B (equivalent of USEPA Level II quality control and data
deliverable requirements will be performed on samples collected at OU-2 for field
analysis. Quality Control requirements for Navy Level B data are described in "Sampling
and Chemical Analysis Quality Assurance Requirements for the Navy Installation
Restoration Program" (NEESA 20.2-047B).

7.3 FIELD MEASUREMENTS. Field measurements will be made according to
methods specified in Table 3-3.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Internal QC checks are those procedures used during the phases of the work that are
designed to control the individual processes involved in data generating activities.
Internal QC checks of sampling procedures and laboratory analyses will be conducted
periodically throughout the investigation at pre-determined intervals. The following
discussion describes the required QC checks to be performed for both the field and
laboratory activities.

8.1 INTERNAL FIELD SAMPLING QUALITY CONTROL CHECKS. Internal QC
checks for field sampling (i.e., field QC samples) will consist of the preparation and
submittal of equipment blanks, field blanks, trip (travel) blanks, and field replicates (i.e.,
field duplicates), at frequencies described in Table 8-1. Although the number of QC
samples changes, the types of field QC samples remain the same regardless of the level
of QC implemented. Descriptions of each type of QC sample can be found in Section
8.0 of the Basic Site Work Plan QAPP (Appendix 4.4.1 of Volume 4)

8.2 INTERNAL FIELD LABORATORY QUALITY CONTROL CHECKS. Internal
laboratory control check used in field analyses are described in the FSP and ABB-ES
SOP.

8.3 INTERNAL LABORATORY QUALITY CONTROL CHECKS. Internal
laboratory control checks used by the contracted laboratories are described in the
appropriate reference for each analytical method performed.
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Table 8-1. Field QC Samples Required

for Each Matrix per Sampling Event

(OU-2 Quality Assurance Project Plan
NAS Jacksonville)

Type of Sample Inorganics Organics
Trip Blank (for Volatile NAY 1 per cooler
Organic Analysis only)
Equipment Rinseate _ 1 per day 1 per day
Field Blank 1 per source/event 1 per source/event
Material Blanks® 1 per source/event 1 per source/event
Drilling Water and 1 at beginning and end of 1 at beginning and
Decontamination Water field work end of field work
Field Replicates® 10 percent of the samples 10 percent of the

_ sample

Collocated (air) 1 per day 1 per day
Breakthrough NA 1 per day

Y NA = Not applicable

¥ Bentonite grout and filter sand

¥ The replicate must be taken from the same sample which will become the
laboratory matrix/matrix spike duplicate for organics or for the sample used as a
laboratory duplicate in inorganic analysis.

W006922.080 7559-25

8-2



9.0 DATA REDUCTION, VALIDATION, AND REPORTING

The data reduction, validation, and reporting procedures that will be used during this
investigation are described in the Data Analysis Plan (Appendix 4.2, Volume 4), and in
Section 9.0 of the QAPP (Appendix 4.4.1, Volume 4).

The data reduction, validation, and reporting procedures, used by the laboratories are
described in the laboratory Generic QAPs presented as Attachments A, B, and C of the
QAPP (Book 2 of Volume 4).

At a minimum, Level B Quality Control will be performed on field laboratory analyses.
Level D Quality Control will be performed on off-site laboratory analyses; however, only
Level C validation will be performed on off-site data results unless circumstances require
full Level D validation. Level B and D requirements are described in "Sampling and
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration
Program" (NEESA 20.2-047B) and in Attachment A of the Data Analysis Plan in
Appendix 4.2 of Volume 4 of the Basic Site Work Plan.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits for sampling and analysis operations consist of on-site
review of field and laboratory quality assurance systems and on-site review of equipment
for sampling, calibration, and measurement.

10.1 FIELD SYSTEM AUDIT. The QA Officer will make non-scheduled visits to
the site to evaluate the performance of field personnel and general field operations in
progress. The QA Officer will observe the performance of the field operations team
during each activity, such as water-level readings and sampling rounds. The field
laboratory will also be audited by the QA Officer or a representative familiar with
analytical procedures. A systems audit of field operations personnel by the project QA
officer will be performed during each field event, and a field audit report of the sampling
event and team will be maintained on file and will be included in monthly progress
reports.

10.2 LABORATORY PERFORMANCE AND SYSTEM AUDITS. The
performance and system audits performed by the laboratories are described in the
Laboratory General QAPs (Attachments A, B, and C Book 2 of Volume 4).

10.3 REGULATORY AUDITS. It is understood that field personnel and
subcontractor laboratories also are subject to quality assurance audits by the Navy,
Florida Department of Environmental Regulation (FDER), and USEPA.
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11.0 PREVENTIVE MAINTENANCE

11.1 FIELD EQUIPMENT. Preventive Maintenance Procedures are described in
Attachment G of the Basic Site Work Plan QAPP. Records of calibration and
maintenance activities for each piece of equipment will be maintained in log books
assigned to that instrument.

11.2 LABORATORY EQUIPMENT. The preventive maintenance procedures used
by the laboratories are described in the laboratory Generic QAPs which are included as
Attachments A, B, and C of the QAPP (Book 2 of Volume 4).
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12.0 ASSESSMENT OF DATA PRECISION, ACCURACY, AND COMPLETENESS

The assessment of data precision, accuracy, and completeness that will be used during
the investigation is described in Section 12.0 of the site QAPP (Appendix 4.4.1 of
Volume 4).

The procedures used by the labs to assess data precision, accuracy, and completeness are
described in the laboratory Generic QAPs which are presented as Attachments A, B, and
C of the QAPP (Book 2 of Volume 4).
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13.0 CORRECTIVE ACTION

13.1 FIELD CONDITIONS. During implementation of the OU-2 FSP, the field
personnel will be responsible for the proper operation of field instruments, of satisfactory
work progression, and the compliance with the QAPjP for work performed.

If a problem is detected by the field personnel, the Navy Project Manager and the
ABB-ES Project Manager shall be notified concurrently by the Field Operations Leader
(FOL) at which time the problem will be further investigated and corrective action will
begin. Similarly, if a problem is identified during a routine audit by the project QA
officer or the USEPA/FDER Project Manager or QA Officer, an immediate
investigation will be undertaken and the corrective measures deemed necessary will be
implemented as quickly as possible.

13.2 LABORATORY CORRECTIVE ACTION. The corrective action procedures
by the laboratories are described in the laboratory Generic QAPs (Attachments A, B,
and C Book 2 of Volume 4).

133 REPORTING OF CORRECTIVE ACTIONS. In the cases where corrective
actions of field procedures were required, a written report describing the nature of the
problem, an evaluation of the cause, if known, and the action taken, will be prepared by
the ABB-ES FOL or the Project QA Officer, and submitted to the ABB-ES Project
Manager, Project QA Officer (if not the author of the report), and Project Officer.

Reports of corrective actions taken during the implementation of the OU-2 RI/FS Work
Plan will be provided to the Navy according to the frequency and procedures specified in
the Data Analysis Plan (Appendix 5.2 of Volume 4, Basic Site Work Plan).
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Each day that field activities are conducted on-site, a representative of the field team
will complete a Daily Quality Control Report (DQCR) (Figure 14-1). These reports will
be transmitted weekly to the Project QA Officer for review and inclusion into the project
file. These DQCRs, along with associated field records and laboratory data, form the
basis of the Quality Control Report.
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CAILY

QUALITY CONTROL REPORT
NAS JACXSONVILLZ

Date:

A.  Weather (temperature, wind speed and direction, precipitation,
ete.):

B. Work Performed:

c. Sampling Performed (location/number, sample type, etc.):

D. Field Analyses Performed (including instrument checks,

calibration, etc.):

E. Problems Encountered and Corrective Actions Taken (sampling

problems, alternate

metheds/locations, etc.):

F. Quality-Control Activities Initiated:

Signature

g3 \user\nasoaer.usl

of Reporter:

Geraghty & Miller, Inc.

A-E DATA QUALITY CONTROL
REPORT

FIGURE 14-1

REMEDIAL INVESTIGATICN/
FEASIBILITY STUDY
QUALITY ASSURANCE
PROGRAM PLAN

NAS JACKSONVILLE
SEPTEMBER 1991
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1.0 INTRODUCTION

The sample quantities, locations, and collection procedures for the RI/FS field
investigations at Naval Air Station Jacksonville Operable Unit 2 (OU-2) are described in
this Field Sampling Plan (FSP). The OU-2 FSP parallels the format of the Basic Field
Sampling Plan (BFSP) included as Appendix 4.4.2 of the Basic Site Work Plan, which is
Volume 4 of the Naval Air Station Jacksonville Naval Installation Restoration Program
Plan. Where practical, sections of the BFSP have been incorporated by reference into
this OU-2 FSP. This sampling plan should be used in conjunction with the BFSP and
the U.S. Environmental Protection Agency (USEPA) Region IV Environmental
Compliance Branch Standard Operating Procedures and Quality Assurance Manual.

1.1 PURPOSE. The purpose of the RI field sampling is to (1) identify sources, (2)

evaluate the nature and distribution of contaminants, (3) obtain information for assessing
human health and ecological risks, and (4) obtain information for evaluating potential
remedial alternatives.

The FSP is organized into the following six sections:

. Section 1.0 describes the purpose of the sampling and organization of the
report.
. Section 2.0 discusses the sample quantities, locations, and steps for

conducting the investigation.
. Section 3.0 describes sample designation.

. Section 4.0 describes new or modified sampling procedures not contained
in the Basic Site Sampling Plan.

o Section 5.0 discusses the handing of investigative-derived waste (IDW).
. Section 6.0 describes sample handling procedures.

1.2 GENERAL TECHNICAL APPROACH. OU-2 is located on the northern portion of
the Naval Air Station bordering the St. Johns River to the north and the Timuquana
Country Club Golf Course to the west. Wastewater treatment and fire fighting training
activities have introduced contaminants to the environment. Waste materials previously
disposed of at OU-2 include aviation fuels and spent oils at the Fire Fighting Training
Area and sludge from the former Domestic Wastewater Sludge Drying Beds. Previous
investigations conducted at OU-2 and their results are summarized in the Sections 2.0
and 3.0 of the OU-2 Project Work Plan.
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The nature and distribution of contaminants in the soil, sediment, surface water, and
groundwater at OU-2 need to be evaluated. To minimize the number of field
investigations required to collect the appropriate data, samples will be analyzed in the
field for Volatile Organic Compounds (VOCs), inorganics, and Petroleum Hydrocarbon
Compounds (PHCs). The technical approach for each media is summarized in the
following paragraphs.

Soil sampling grids will be established at most of the potential source areas. Samples
will be collected from the grids and analyzed in the field. In areas where contaminants
are detected, further field screening samples will be collected to evaluate the distribution
of contaminants. Ten percent of the field screening samples will be split for Contract
Laboratory Program (CLP) analysis. The CLP samples will be used to confirm field
screening results and provide CLP quality data for risk assessment and the feasibility
study. If there is a good comparison between field screening and CLP results, field
screening data may be used in the risk assessment.

Surface water and sediment samples will be collected from the Polishing Pond and the
drainage ditches/swales at OU-2 to evaluate the Polishing Pond as a potential source
area and drainage ditches/swales as potential migration pathways. Field screening with
CLP confirmatory sampling will be used to evaluate the nature and distribution of
contaminants in Polishing Pond. However, field screening will not be used as the
primary tool for evaluating the nature and distribution of contaminants in surface water
or sediment in the drainage ditches. At most of the drainage ditch surface water and
sediment sample locations, both field screening and CLP samples will be collected. If
contaminants are detected in the field screening samples, the nature and distribution of
the contaminants will be further evaluated. As with the soil sampling data, if there is a
good comparison between field screening and CLP results, field screening data may be
used in the risk assessment.

The characterization of groundwater will require a four-staged approach. Because little
is known about the stratigraphy of the surficial aquifer at OU-2, especially at depths
greater than 35 feet below ground surface (bgs), piezometric cone penetrometer testing
(PCPT) equipment will be used during the first stage to provide geotechnical
information. During the second stage, guided by the PCPT geotechnical information,
field crews will collect groundwater samples with the PCPT equipment for field screening
and confirmatory CLP analysis. The field screening results will be used to guide further
sample collection and map any groundwater contaminant plumes detected. Based on the
field screening results, monitoring well and piezometer locations and depths will be
selected. The piezometers and wells will be installed during the third stage. During the
fourth and final stage, monitoring wells will be sampled for CLP analysis.

The methods for sample collection and the investigative steps are defined in more detail

in the remainder of this FSP. The Field Operations Leader, Technical Lead, or Project
Manager will be responsible for approving changes to these procedures. If the changes

W0129268.080 1-2 7559-25



impact scope, schedule, or budget, or adversely impact data quality, the Navy will be
consulted before the changes are implemented.

W0129268.080 1-3 7559-25



2.0 SITE-SPECIFIC SAMPLING AND ANALYTICAL PROGRAMS

The sample quantities, locations, and steps for conducting the investigation are
described, by medium, in the following subsections. Laboratory analytical methods and
detection limits for the specific analytes are presented in Appendix A.

2.1 SOIL. Soil samples will be collected from several suspected source areas or
potential migration pathways associated with OU-2. The following subsections describe
the numbers and locations of samples to be collected, by sampling area.

2.1.1 Former Fire Fighting Training Area Samples will be collected from the pit at the
former Fire Fighter Training Area to evaluate the nature and distribution of
contaminants. The sampling methodology for the pit was developed based on the
following background information and assumptions.

. The primary contaminants at the former Fire Fighting Training Area are
fuel-related compounds.

. PHCs are a good indicator of residual fuel compounds and can be used to
define the size of the contaminated area.

. The vertical and horizontal boundaries of the source area will be defined
by samples where PHC screening results are below detection limits
(approximately 50 milligrams per kilogram [mg/kg]). (Assumption)

The soil within the pit will be investigated using the following steps:
1. Establish a north-aligned grid with 20-foot node spacing (Figure 2-1).

2. Collect initial surface soil samples for PHC screening from 13 grid nodes
(see Figure 2-1). During the entire source delineation process, split
10 percent of the PHC field-screening samples for PHC analysis by an off-
site CLP laboratory. When possible, the split samples should be collected
every tenth sample and be representative of areas were contaminants are
and are not detected by field screening.

3. Map the results of the PHC screening.
4. If the horizontal extent of the source area has not been delineated by

samples with concentrations below the detection limit, extend the grid and
collect additional surface soil samples for PHC screening.
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S. Continue the previous two steps until the outer boundaries of the PHC
contamination are defined by samples with PHC concentrations that are
below detection limits.

6. At a depth of 2 to 3 feet, collect a minimum of four soil samples evenly
spaced around the perimeter of the source area and a minimum of two
randomly selected from the middle for PHC screening.

7. In areas where PHCs were detected above the detection limit in subsurface
soil samples, collect soil samples from a depth of 4 to 5 feet for PHC
screening

8. When the vertical and horizontal extent of the source area are defined,

collect six randomly selected soil samples from locations and depths where
PHCs were detected at concentrations greater than or equal to 500 mg/kg.
Field screen these samples for VOCs and inorganics and randomly select
three to be split for target compound list (TCL) VOC, semivolatile organic
compound (SVOC), pesticide, and polychlorinated biphenyl (PCB), and
target analyte list (TAL) inorganic analysis using CLP methodology.
Submit one randomly selected sample for British thermal unit (BTU)
content and grain size analysis.

9. Collect four randomly selected soil samples from locations and depths
where PHCs were detected at concentrations greater than S0 mg/kg and
less than 500 mg/kg. Field screen these samples for VOCs and inorganics
and randomly select two to be split for TCL VOC, SVOC, pesticide, and
PCB, and TAL inorganic analysis using CLP methodology. Submit one
randomly selected sample for BTU content, total organic carbon (TOC),
and grain size analysis.

It is possible that contaminants have migrated from the pit by sediment transport. In
addition, old aerial photographs indicate that there may have been other pits for fire
fighter training exercises that were located east and west of the known site. Therefore,
the area around the former fire fighting training pit will be investigated. The sampling
methodology for the area around the pit was developed based on the same background
information and assumptions used for the pit with the following additions/exceptions:

. Any previously unidentified pits are assumed to be the same size as the
known pit, a circle approximately 80 feet in diameter. (Assumption)

. Analyses for specific compounds will not be required unless a new
potential source area is identified by PHC field screening.

Using the potential source area size assumption, the procedures described in the RI/FS
work plan were used to determine the node spacing for a sampling grid. Grid size and
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configuration are described in Subsection 4.2.1. The following steps will be used to
investigate the area around the former fire fighting training area:

1. Establish a north-aligned sampling grid covering the area shown in
Figure 2-2.
2. Collect PHC field-screening samples from each node. During the source

delineation process, 10 percent of the PHC samples should be split for
analysis by an off-site CLP laboratory. When possible, the split samples
should be collected every tenth sample and be representative of areas were
contaminants are and are not detected by field screening.

3. If no PHCs are detected, no further investigation is necessary. If PHCs are
detected above the detection limit, map out the sampling results.

4. In areas where PHCs were detected, collect PHC screening samples from
halfway between the grid nodes to better define the perimeter of the
potential source area.

5. At a depth of 2 to 3 feet, collect a minimum of four soil samples from the
perimeter of each potential source area and one from the middle for PHC
screening.

6. In areas where PHCs were detected above the detection limit in soil

samples during the previous step, collect soil samples from a depth of 4 to
5 feet for PHC screening.

7. From each potential source area, collect one surface soil sample where the
highest PHC concentrations were detected, and submit for VOC and
inorganic screening and CLP TCL VOC, SVOC, pesticide, and PCB, and
TAL inorganic analysis. Submit one randomly selected sample from each
potential source area for BTU content, TOC, and grain size analysis.

2.1.2 Former Sludge Disposal Areas The former sludge disposal areas include the Pine
Tree Planting Area (PSC-4) and the Former Sludge Disposal Area (PSC-3), which
consists of two areas, Parcels 1 and 2). Soil samples will be collected from the sludge
disposal areas to evaluate the nature and distribution of contaminants from sludge
disposal and other activities. The sampling program for the sludge disposal areas was
developed based on the following background information and assumptions:

. Because the industrial sludge drying beds were constructed after sludge
disposal at OU-2 stopped, the source of the sludge is assumed to be the
domestic sludge drying beds. Although sludge from the industrial beds
were reportedly not disposed of on-site, industrial sludge was sometimes
blown onto PSC-3, Parcel 2 while clogged lines were cleared.
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The contents of one 50-]-foot square domestic sludge drying bed was
spread over a minimum area of 50 feet by 100 feet. (Assumption)

The primary contaminants of concern in the sludge are inorganics;
however, petroleum products may have been disposed off at the Pine Tree
Planting Area.

The likely size for a hot spot corresponds to the area covered by the
contents of one bed which is supported by an observation of stressed
vegetation within PSC-3 Parcel 2 on a 1983 aerial photograph of the site.
(Assumption)

During the history of sludge disposal, only one layer of sludge has been
spread over the area. (Assumption)

Sludge has not been covered by clean soil. (Assumption)

The soil at the sludge disposal areas will be investigated using the following steps:

1.

W0129268.080

Establish a grid at each of the three disposal areas. The grid will be
oriented north-south unless site conditions (e.g., trees at PSC-3 Parcel 1
and PSC-4) require a different orientation (Figures 2-3 and 2-4). (The grid
node spacing is described in Subsection 4.2.1).

To support the assumptions that sludge was disposed in one layer and
clean soil was not deposited on top of the sludge, randomly select five grid
nodes at each of the three disposal areas and dig small trenches
(approximately 2 feet square and 1.5 feet deep).

Collect surface soil samples from each grid node for inorganic field
screening. Samples from the Pine Tree Planting Area will also be screened
for VOCs because trichloroethene (TCE) has been detected in
downgradient groundwater and PHCs because of the reported past disposal
of petroleum products. During the course of the entire field screening
effort, split 10 percent of the field screening samples for CLP TCL VOC,
SVOC, pesticide, and PCB, and TAL inorganic analysis. Samples from the
Pine Tree Planting Area will also be analyzed by an off-site laboratory for
PHCs. When possible, the split samples should be collected every tenth
sample and be representative of areas were contaminants are and are not
detected by field screening.

Collect sludge/soil samples for field screening samples from areas where
sludge is visible.

Map the field screening results.
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10.

In areas where potential hot spots are detected, collect screening samples
from halfway between the grid nodes to better define the perimeter of the
potential source area.

Collect a minimum of two subsurface soil samples from each potential
source area at a depth of 2 to 3 feet for field screening. Collect one of the
samples from each potential source area from the location where the
highest concentrations were detected in surface soil samples. Collect the
other sample from randomly selected grid nodes within each potential
source area.

In areas where contaminants were detected in soil samples during the
previous step, collect soil samples from a depth of 4 to 5 feet for field
screening.

Collect two soil samples from each of three disposal areas (i.e., from
randomly selected grid nodes within identified hot spots if possible) for
TOC and grain size analysis.

At the Pine Tree Planting Area, collect nine samples of waste or debris for
asbestos analysis (using ASTM D4240) from different locations where
waste or debris were observed during grid sampling. If waste or debris
were not identified during grid sampling, collect the samples from
randomly selected grid nodes.

2.1.3 Former Sludge Drying Beds Samples will be collected from the Former Domestic

and Industrial Wastewater Sludge Drying Beds to evaluate the nature and distribution of
contaminants in soil and evaluate disposal options. The sampling program for the sludge
drying beds was developed based on (1) background information, (2) the assumption that
the primary contaminants are VOCs, SVOCs, and inorganics, and (3) the assumption
that the contaminants are distributed relatively even within the soil in each bed. The
sludge drying beds will be investigated using the following steps:. .

1.

W0129268.080

Collect three surface soil samples from each domestic bed and two surface
soil samples from each industrial bed for VOC and inorganic screening.

From each domestic bed, collect 3 soil samples at a depth of 2 to 3 ft and
3 soil samples at a depth of 4 to 5 ft for VOC and inorganic screening
(collect these samples from the same locations as the surface soil samples).
From each industrial bed collect one sample at a depth of 2 to 3 feet and
one sample at a depth of 4 to 5 feet.

Compare field screening results to USEPA Region III risk-based soil
guidance values.
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In beds where no contaminants are detected above USEPA Region III
guidance values, collect one surface soil sample for CLP TCL VOC,
SVOC, pesticide, and PCB, and TAL inorganic analysis. Split these CLP
samples for VOCs and inorganics field screening.

In beds where contaminants are detected above USEPA Region III
guidance values, collect one TCLP sample where the highest concentrations
were detected in Step 3. Collect one randomly selected sample for TOC
and grain size analysis.

Randomly select two domestic and two industrial sludge drying beds. For
each of the selected beds, collect chips from the four walls for toxicity
characteristic leachate procedure (TCLP) analysis.

2.1.4 Polishing Pond Surface soil samples will be collected from the perimeter of the

Polishing Pond to investigate the possible migration of contaminants from the pond. It
was assumed that inorganics would be the most likely contaminants to be detected on
the banks of the pond. The soil around the Polishing Pond will be investigated using the
following steps:

1.

Collect approximately 18 surface soil samples at 100-foot intervals from the
top of the bank of the Polishing Pond for inorganic screening (Figure 2-5).
(The spits that separate each leg of the Pond will not be sampled). During
the entire field screening process, split 10 percent of the samples for CLP
TCL VOC, SVOC, pesticide, and PCB, and TAL inorganic analysis. When
possible, the split samples should be collected every tenth sample and be
representative of areas were contaminants are and are not detected by field
screening.

If contaminants are detected by field screening, collect additional field
screening samples to define the potential migration pathways.

2.1.5 Other Areas Surface soil samples will be collected from areas outside of the

known and suspected source areas to identify previously unknown areas of
contamination. These areas will be investigated using the following steps:

1.

W0129268.080

Establish a north-south oriented grid with 200-foot node spacing in the
areas shown in Figures 2-6 and 2-7.

To assess shallow subsurface stratigraphy and help assess if sludge was
deposited in these areas, randomly select eight grid nodes from the area
around the drainage and south of the Pine Tree Planting Area and dig
small trenches (approximately 2 square feet and 1.5-feet deep). Dig four

trenches at randomly selected grid nodes in the area north of the Polishing
Pond.
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3. Collect surface soil samples from each grid node for VOC, inorganic, and
PHC field screening. During the field screening effort, split 10 percent of
the field screening samples for CLP TCL VOC, SVOC, pesticide, and PCB,
and TAL inorganic analysis. In addition, collect samples for PHC analysis
by an off-site laboratory when CLP samples are collected. When possible,
the split samples should be collected every tenth sample and be
representative of areas were contaminants are and are not detected by field
screening,. ‘

4. Collect sludge/soil samples for field screening samples from areas where
sludge is visible.

5. Map the field screening results.

6. In areas where potential source areas are detected, collect screening
samples from halfway between the grid nodes to better define the
perimeter of the potential source area.

7. Collect a minimum of two subsurface soil samples from each potential
source area at a depth of 2 to 3 feet for field screening. Collect one of the
samples from each potential source area from the location where the
highest concentrations were detected in surface soil samples. Collect the
other samples from randomly selected grid nodes within each potential
source area.

8. In areas where contaminants were detected in soil samples during the
previous step, collect soil samples from a depth of 4 to S feet for field
screening.

2.1.6 Background Soil Sampling and Analysis Background soil samples will be
collected from a minimum of five locations. One surface and one subsurface soil sample
(i.e., 2 to 3 feet deep) will be collected from each location. Each sample will be
analyzed for TAL inorganics. Grain size analysis will be conducted on one randomly
selected surface and one subsurface soil sample.

2.2 SEDIMENT. Sediment samples will be collected to evaluate the nature and
distribution of contaminants in the Polishing Pond sediment and to investigate the
potential migration of contaminants along the OU-2 drainage ditches.

Fifteen sediment samples will be collected from the Polishing Pond and field screened
for VOCs and inorganics (Figure 2-8). Three additional samples will be collected from
the locations where the highest concentrations of contaminants are detected. These
samples will be submitted for CLP, TCL VOC, SVOC, pesticide, and PCB, and TAL
inorganic analysis, and split for VOC and inorganic field screening. The additional
samples will also be analyzed for TOC and grain size.
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Eight sediment samples will be collected from the east/west drainage area at locations
where water in the ditch flows off base, on base, or from other portions of the base
(Figure 2-9). These samples will be submitted for CLP, TCL VOC, SVOC, pesticide,
and PCB, and TAL inorganic analysis, TOC, grain size, and split for VOC, inorganic, and
PHC field screening.

- One sediment sample will be collected from the drainage ditches on either side of the
Patrol Road turnaround (Figure 2-10). These samples will be submitted for TCL VOC,
SVOC, pesticide, and PCB and TAL inorganic analysis, TOC, grain size, and split for
VOC, inorganic, and PHC field screening.

Twenty-four samples will be collected from the sediment around the drop boxes
associated with the drain pipes that run north along the east side of OU-2 (see

Figure 2-10). Two samples will be collected adjacent to each drop box, one on the
"upstream" side and the other on the "downstream" side. These samples will be field
screened for VOCs, PHCs, and inorganics. Based on field-screening results, additional
samples will be collected from the four locations with the highest concentrations of
contaminants. These additional samples will be submitted for CLP, TCL VOC, SVOC,
pesticide, and PCB, and TAL inorganic analysis, TOC, grain size, and split for VOC,
inorganic, and PHC field screening. If no contaminants are detected by field screening,
the additional samples will be collected adjacent to drop boxes 1, 2, 5, and 9.

2.3 SURFACE WATER. Surface water samples will be collected from the Polishing
Pond to evaluate water quality. A sample will be collected from each leg of the
Polishing Pond. If possible, these sample will be collected at the same approximate
locations as CLP sediment samples. To evaluate potential contaminant migration
through the east/west drainage ditch, surface water samples will be collected from each
place where water enters or exits the base in the drainage ditch (see Figure 2-9).
Surface water samples will be analyzed using CLP methodology for TCL VOCs, SVOCs,
pesticides, and PCBs, and TAL inorganics. These samples will also be analyzed for TOC
and split for VOC, PHC, and inorganic field screening. One surface water sample from
the Polishing Pond and all the drainage ditch samples will also be. analyzed for pH,
temperature (field measurements), and submitted for total dissolved solids, total
suspended solids, alkalinity, biochemical oxygen demand (BOD)/chemical oxygen
demand (COD).

24 GROUNDWATER. The groundwater at OU-2 will be investigated to evaluate the
impact of the various source areas on the groundwater quality. The groundwater
sampling program was developed based on the following assumptions:

o Each identified potential source at OU-2 may be impacting groundwater
quality.
o Based on previous groundwater sampling results, the primary contaminants

in groundwater are VOCs and inorganics.
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Contaminants may potentially be detected at any depth in the surficial
aquifer.

The groundwater at OU-2 will be investigated using the following steps:

1.

10.

W0129268.080

Collect groundwater samples from existing wells for VOC and inorganic
field screening. No split samples are required for CLP analysis.

Calibrate the PCPT equipment by pressing a PCPT boring adjacent to an
existing boring with known stratigraphy.

Obtain subsurface geological information with the PCPT equipment at the
locations shown in Figure 2-11.

Map PCPT geological information and identify depths in the aquifer where
permeability is highest.

From the higher permeability zones, collect groundwater VOC and
inorganic screening samples using a groundwater sampling device attached
the PCPT equipment. PCPT boring locations are shown in Figure 2-11.
Throughout the field screening process, split 10 percent of the samples for
CLP TCL VOC and TAL inorganic analysis. When possible, the split
samples should be collected every tenth sample and be representative of
areas were contaminants are and are not detected by field screening.

Map the field screening results.

If contaminant plumes are detected, use the field screening results,
geological data, and knowledge of groundwater flow to select additional
groundwater sampling locations.

Repeat steps 5 through 7 until the horizontal and vertical distribution of
the plumes are delineated. The lowest chemical-specific ARAR for
detected contaminants will be used to identify the edges of the plumes.

Based on the results of the groundwater screening, select locations and
depths for piezometers and monitoring wells. The piezometers should be
positioned to provide groundwater contour data needed to define
groundwater flow at OU-2. The monitoring wells should be positioned to
provide contaminant concentration gradients within each plume and
confirm interpreted edges of the plumes. Preliminary monitoring well and
piezometer locations are shown in Figure 2-12.

Discuss proposed monitoring well and piezometer locations with
representatives from regulatory agencies.
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11.  Install monitoring wells and piezometers.

12.  Measure the groundwater elevation in the monitoring wells and
piezometers. Sample new and selected existing monitoring wells and
analyze for TCL VOC, SVOC, pesticide, and PCB, and TAL inorganics
using CLP methodology. In addition to CLP analyses, measure pH,
temperature, and conductivity in the field and submit samples for total
dissolved solids, total suspended solids, BOD, and COD.

2.5 ANALYTICAL PROGRAM SUMMARY. A summary of the Analytical Program for
OU-2 is provided in Table 2-1. This table presents the total number of samples and
duplicate samples to be collected per matrix for each analysis type at OU-2. Table 2-2
presents the number of associated blank samples (trip, field, equipment, matrix spikes)

that will be submitted for analysis based on the expected number of field events (i.e.,
10-day shifts).
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TABLE 2-1 ANALYTICAL PROGRAM SUMMARY, NAS JACSONVILLE, FLORIDA, OPERABLE UNIT 2

! OU-2 SOIL |

SITE

FIELD LABORATORY ANALYSES

OFF-SITE LABORATORY ANALYSES

vocC PHC INORG CLP! PHC TOC BTU GRAIN SIZE
Former Fire Fighting 10 49 10 5 5 1 1 1
Training Area (PSC-2)
Area around PSC-2 2 39 2 2 4 2 2 2
Former Sludge Disposal 9 90 9 2 2
area Parcel 1 (PSC-3-1)
Former Sludge Disposal 9 90 9 2 2
area Parcel 2 (PSC-3-2)
Pine Tree Planting Area 90 90 90 9 9 2 2
(PSC-4)
Polishing Pond Bank 27 3
Domestic Sludge Drying 30 45 5 5 5
Beds
Industrial Sludge Drying 8 16 4 4 4
Beds
Areas outside of known 125 125 125 13 i3
potential source areas ‘
TOTAL SAMPLES * 283 303 495 59 31 18 3 18
NAVY DQL B B' B C (o) Other Other Other
PRIMARY USES
Confirmation X
Characterization X X X X
Risk Assessment X? X? X
Feasibilty Studies X X X X X X X X
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TABLE 2-1 (Continued) ANALYTICAL PROGRAM SUMMARY, NAS JACSONVILLE, FLORIDA, OPERABLE UNIT 2

OU-2 SEDIMENT

FIELD LABORATORY ANALYSES OFF-SITE LABORATORY ANALYSES

SITE vocC PHC INORG CLP! PHC TOC GRAIN SIZE
Patrol Road Turnaround 2 2 2 2 2 2
East/West Drainage 8 8 8 8 1 8 8
Drain Pipes Along Taxiway 28 28 28 4 4 4 4
Polishing Pond 18 18 3 3 3 3
TOTAL SAMPLES * 56 38 56 17 8 17 17
NAVY DQL B B B C C Other Other
PRIMARY USES
Confirmation X
Characterization X X X X
Risk Assessment X2 X? X
Feasibilty Studies X X X X X X X




TABLE 2-1 (Continued) ANALYTICAL PROGRAM SUMMARY, NAS JACSONVILLE, FLORIDA, OPERABLE UNIT 2

l OU-2 SURFACE WATER AND GROUNDWATER |

FIELD LABORATORY ANALYSES OFF-SITE LABORATORY ANALYSES

Yoré

SITE vocC PHC INORG CLP! PHC BOD cobD ALK TDS TSP
East/West Drainage 4 4 4 4 4 4 4 4 4
Polishing Pond 3 3 3 3 1 3 3 3 3 3
PCPT borings 150 150 15°
Monitoring Wells 13 13 13 13 13 13
TOTAL SAMPLES * 157 7 157 35 1 20 20 20 20 20
NAVY DQL B B B C C Other Other Other Other Other
PRIMARY USES
Confirmation X
Characterization X X X X
Risk Assessment X2 X2 X
Feasibilty Studies X X X X X X X X X X

NOTES:

1 Includes Target Compound List volatile organics, semivolatile organics, pesticides, and polychlorinated biphenyls, and Target Analyte List inorganics
2 If there is a satifactory comparison between field and laboratory analysis, field screening may be used for risk assessment

3 Target Compound List volatile organic and Target Analyte List inorganic analyses only

4 Because field screening is being used, numbers of samples are estimates and may change as the field program progresses

ALK - alkalinity DQL - data quality level TOC - total organic carbon

BOD - biochemical oxygen demand INORG - inorganics TSP - total suspended particulates

BTU - British thermal units VOC - volatile organic compounds

PCPT - piezometric cone penetrometer (testing

COD - chemical oxygen demand PHC - petroleum hydrocarbons (Method 418.1equivalent)

CLP - Contract Laboratory Program TDS - total dissolved solids



TABLE 2-2 SUMMARY OF QUALITY CONTROL SAMPLES, NAS JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2

ANALYSES

SAMPLE TYPE vVOC SVocC PEST/PCB INORG PHC
Trip Blanks' 40
Equipment Blanks? 40/20 40/20 40/20 40/20 40/20
Field Blanks? 8 8 8 8 8
Duplicates (soil) * 8 8 8 8 4
Duplicates (water) * 4 2 2 4 1
MS/MSD (soil)* 4 4 4 4 2
MS/MSD (water) * 2 1 1 2 1
TOTAL SAMPLES 86 43 43 46 36

NOTES:

1 Estimated at one per day for four ten-day shifts

2 Number collected/number sent for analysis. One per day, shipped every other day (four ten-day shifts)
3 One per source per event, two sources

4 Ten percent of total off-site laboratory samples collected, by media

5 Twenty percent of the total off-site laboratory samples collected, by media

CLP - Contract Laboratory Program
INORG - CLP TAL inorganics

MS - Matrix spike

MSD - Matrix Spike Duplicate

PCB - CLP TCL polychlorinated biphenyls
PEST - CLP TCL pesticides

PHC - Petroleum hydrocarbons (USEPA Method 418.1)
SVOC - CLP TCL semivolatile organics
TAL - Target Analyte List

TCL - Target Compound List

VOC - CLP TCL volatile organics
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3.0 SAMPLE DESIGNATION

Each sample collected during the field program needs a unique sample identifier.
Separate but similar systems will be used for field screening samples and samples sent to
an off-site CLP laboratory.

3.1 SAMPLES FOR OFF-SITE ANALYSIS. A sample identification system was
developed for the OU-1 Field Sampling Plan to enable field personnel to establish
unique and appropriate identifications for each sample collected. The system
incorporates identifiers for each PSC, the sample matrix, and the sample location. The
identification system is designed to give reference to previously existing sample location
identification numbers. The identification number will consist of a Site code, PSC code
for both new or old PSC numbers, date code, sample matrix code, sample number, and
sequence number. Each of these codes is described below and also in Section 3.0 of the
BFSP (Appendix 4.4.2 of Volume 4).

Site Code The Site code for all samples will be "J" for Naval Air Station, Jacksonville,
Florida.

PSC Code The PSC code is the location code, for example, "04", for PSC-4, the Pine
Tree Planting Area. Samples outside of designated PSCs (e.g., drainage areas), and
quality control samples will use the PSC code "00."

Date Code The date code will consist of a four digit number. The first two digits refer
to the month and the last two digits refer to the year.

Sample Matrix Code This code includes Field Quality Control Samples. The sample
matrix code will be a two letter (alphabetic) code that describes the type of sample
matrix. The following codes will be used:

J Soil: - SL .
. Sludge/Waste WT
. Sediment: SD
. Surface Water: SW
. Groundwater (PCPT sample): CwW
. Groundwater (Monitoring Well): MW
. Field blank (water): FB
. Equipment blank: EB
. Trip blank: TB
. Duplicate: RP

Sample Number Code The sample number code will be a three digit number starting
with 001 and proceeding sequentially — 002, 003, and so forth.
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Sample Sequence Code The sample sequence code will be a single digit letter starting
with A and proceeding sequentially — B, C, etc. The sample sequence code is used for
samples collected at multiple depths at the same sample location and will be assigned
sequentially with depth. If only one depth is sampled during a sample event, then the
sample sequence number will not be used.

Examples. The following numbers are provided as examples to illustrate how the sample
coding will work for each matrix. Assume samples were collected in January 1991.

Soil Samples (single depth):
J260191S1.001 (single depth)

Soil Samples (multiple depth, 0 to 12 inches bgs and 2 to 3 feet bgs):
J260191SLO001A (0 to 12 inches bgs)
J260191SLO01B (2 to 3 feet bgs)

Sediment Samples: J260191SD001
Surface Water Samples: J260191SW001

Field Quality Control Samples:
Field Blanks: J000191FB004

Equipment Blanks: JO00191EBO00S

3.2 FIELD SCREENING SAMPLES. The sample designation system for field screening
samples is an abbreviated form of the system used for off-site analytical samples. Only
the PSC, sample matrix, sample number, and sample sequence codes will be used. These
codes will have the same use as described in the previous subsection with the exception
of the sample number code. For soil samples collected from grids, the sample number
code will be replaced by an eight digit grid location code (i.e., a four digit north
coordinate and a four digit east coordinate). For groundwater samples collected with the
PCPT equipment, the sample number will correspond to the PCPT boring number.

W0129268.080 3-2 7559-25



4.0 SAMPLING PROCEDURES

Field sampling procedures that will be conducted at OU-2 are described by media in this
section. The sampling protocols conform to and reference methods presented in the U.S.
Navy Installation Restoration Program Plan, Naval Air Station, Jacksonville, Florida;
Volume 4, The Basic Site Work Plan, Appendix 4.4.2, The Basic Field Sampling Plan
(September, 1991; updated 1992) unless otherwise noted. Sample containers,
preservatives and holding times are provided in the Quality Assurance Project Plan
(QAPjP) (Included as Appendix A-1 of the OU-2 Project Work Plan).

4.1 AIR SAMPLING. The in-depth air sampling program at the Fire Fighting Training
Area (PSC-2) will consist of collecting air samples for total suspended particulates (TSP),
TAL metals, and TCL VOC, SVOC, pesticide, and PCB analysis using CLP methodology
from an upwind/downwind sampling network that will be set up based on daily
micrometeorological conditions. Air samples will be collected over three days.

In addition, air screening will be conducted at the polishing pond (PSC-42), sludge drying
beds (PSC-41, PSC-43), and sludge disposal area (PSC-3) for a total of three days with
favorable weather conditions. Air screening will be done using two screening techniques,
head space sampling for VOCs and upwind/downwind monitoring for fugitive dust
(particulate).

4.1.1 Meteorological Monitoring Throughout the air monitoring program, on-site
meteorological conditions will be monitored with a portable meteorological system. The
system will be capable of continuously recording temperature, wind speed, and wind
direction. In addition, soil temperature, barometric pressure, and general weather
conditions will be recorded on the days of sampling. Barometric pressure will also be
monitored daily and recorded three or four times during each test period. The
meteorological station will remain in place throughout the duration of the field
investigation and provide a continuous record of meteorological data.

Before performing field measurements at the fire training area (PSC-Z), upwind and
downwind sampling locations will be determined each day based on the local wind
directions.

Sustained wind shift can affect sample collection; however, because moving the sampling
locations could take many hours and the potential for sample contamination increases
with handling, samplers will not be moved. Samplers will be shut off in the event that a
sustained wind shift occurs. The systems will be restarted when the wind returns to its
original direction.

4.1.2 Sampling Methodologies Specific ambient air sampling methodologies have been
selected to determine concentrations of TSPs, TAL metals, and TCL VOCs, SVOCs,
pesticides, and PCBs at PSC-2. Three individual sampling methodologies (in-depth

W0129268.080 4-1 7559-25



techniques) will be used to capture these suspected air contaminant groups at PSC-2. In
addition, air screening will be conducted at PSC-41, 42, 43 using two screening
techniques, head space sampling for VOCs and upwind/downwind monitoring for fugitive
dust (particulate). The sampling procedures for each are briefly discussed in the
following subsections.

4.1.2.1 Total Suspended Particulates and Metals TSPs and metals will be collected in
accordance with USEPA’s "Reference Method for the Determination of Suspended
Particulate Matter in the Atmosphere (High-Volume Method)" found in Clean Act
regulations 40 CFR Part 50, Appendix B.

During sampling, the high-volume air samplers will be maintained at a flow rate of
approximately 42 cubic feet per minute (cfm) for a period of four hours. A normal
sample volume of 286 cubic meters (m?) will be collected through a glass fiber filter.

The analytical method detection limit for TSPs will be 100 micrograms per filter (ug/f)
and the instrument detection limits (IDL) for TAL metals range from 0.03 to 213 ug/f,
depending on the analyte. Based on the 286 m® sample, this will yield detection limits
from 0.001 to 0.74 nanograms per cubic meter (ng/m’) for the metals species.

Sampling Locations. Sampling will be conducted on three consecutive days at the Fire
Fighting Training Area (PSC-2). On each day, samples will be collected under general
ambient conditions at one upwind and two downwind site locations. In addition, the
downwind sampling location will be sampled in duplicate using a collocated sampler.
The sampling location will be selected on the morning of each day of testing using a
portable meteorological station that is set up on-site before the start of the air
monitoring program.

Each day, one unused, stamped glass fiber filter will be selected in the field to serve as a
sampler blank. The blank sample will be analyzed for target metals to determine the
presence of background levels of metals in the filter media, either initially present or
through field contamination.

Analytical Procedures. After completion of the sampling, the filters will be analyzed
gravimetrically for total suspended particulates. The filters will be equilibrated for

24 hours at a relative humidity of less than 50 percent and at 15 to 30 degrees Celsius.
The equilibrated filter will be weighed to the nearest microgram and the weight
recorded. Duplicate weighings will be performed until the measurement becomes
constant.

After completion of the gravimetric analysis, the filters will be prepared for TAL metal
analyses (the detection limit ranges in air for TAL metals are listed in Appendix A-2.1 of
this FSP). Each sample filter will be cut into five equal strips by the laboratory. Two
strips will be submitted for preparation and analysis by the USEPA Method 3010/6010.
One strip will be submitted for preparation and analysis by USEPA Method 3020/7000;

W0129268.080 4-2 7559-25



one will be submitted for the analysis of mercury; and one will be maintained as a
backup. The TAL metals analysis performed in these USEPA methods use three
different analytical techniques. Mercury analysis will be performed by the manual cold
vapor method; an atomic absorption (AA) furnace is used to analyze arsenic, lead,
selenium, and thallium. All other metal species will be analyzed by inductively coupled
plasma (ICP) spectrometry. The metal analytes will be reported by the laboratory in
total ug/f.

For each sample, the concentration in micrograms per cubic meter (ug/m®) of total
suspended particulates will be calculated by dividing the difference in final and initial
weight (in micrograms) by the total volume sampled, as corrected to standard conditions
of 77 degrees Fahrenheit and 29.94 inches of mercury. Based on the volume of air
sampled and the results of the metals analyses, the concentration of metals in the air for
each sample will be calculated and reported in pg/m’.

4.1.2.2 Volatile Organic Compounds TCL VOCs will be sampled in general accordance
with USEPA Method TO-14 as found in "Compendium of Methods for the
Determination of Toxic Organic Compounds in Ambient Air". This method involves the
collection of whole air samples in six liter, Summa sampling canisters. The TCL VOCs
are subsequently separated by gas chromatography (GC) and measured by mass
spectrometry (MS).

The sampling method that will be used is a subatmospheric sampling system which is a
collection of air in an evacuated canister at a (final) canister pressure below atmospheric
pressure, without assistance of a sampling pump. The canister is filled as the internal
canister pressure increases to ambient or near ambient pressure. This technique will be
used to collect an integrated sample for a duration of 24-hours. The sample flow rate
will be controlled with a critical orifice flow restrictor pre-calibrated by the analytical
laboratory.

On each day, samples will be collected under general ambient conditions at one upwind
and two downwind site locations. In addition, the downwind sampling location will be
sampled in duplicate using a collocated sampler.

One trip blank canister sample will be collected on each day of sampling for a total of
three trip blanks. The trip blanks will be analyzed identically to the field samples to
determine background VOC quantities. Sample canisters will be shipped to the
laboratory on a daily basis, at the end of each 24-hour event.

Analytical Procedures. The VOC analysis will be performed using the analytical
procedures specified in USEPA Method TO-14, from the USEPA "Compendium of
Methods for the Determination of Toxic Organic Compounds in Ambient Air". This
analytical procedure for Method TO-14 involves using a high-resolution GC coupled with
a MS operating in the selection mode (SIM) which provides quantification of a "target
compound list" of VOCs.
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The minimum analytical detection limit of 0.1 to 1.0 ppbv per sample can be achieved
for VOCs, depending on the compounds and the concentration found in the ambient air.

The VOCs will be reported by the laboratory in total micrograms per sample. Based on
the volume of air sampled, and the results of the VOCs analyses, the concentration of
each analyte per sample will be calculated and reported in pg/m’.

4.1.2.3 Semivolatile Organic Compounds, Pesticides, and PCBs SVOCs, pesticides, and
PCBs will be collected in general accordance with USEPA Methods TO-13 and TO-4
from the Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air, using General Metal Works PS-1 foam polyurethane (PUF) high-volume air
samplers. This method will be modified to include a dual sorbent module composed of
PUF and XAD-2 resins.

To determine the field bias and matrix effects of the sampling, the PUF/XAD-2
cartridge will be spiked with known quantities of surrogate standards following the
cleanup extraction and before field use. The quantity of surrogate recovered during
analysis is compared with the known amount added to the sample to determine if bias
has been introduced during sampling.

The sampling media and system are designed for the collection of particulate-phase
SVOCs, pesticides, and PCBs on the filter, and the collection of the gaseous-phase
compounds in the PUF/XAD-2 sorbent media.

The high-volume air samplers will be maintained at a maximum flow rate of
approximately 226 liters per minute (Lpm) for a period of 24 hours. A sample volume
of approximately 320 m® of air will be pulled through the sampling module.

The minimum dnalytical detection limit of 1 to 10 micrograms per sample can be
achieved for SVOCs, pesticides, and PCBs. Based on a 400 m’ sample, this will yield
detection limits of 2.5 to 25 ng/m’.

Sample Locations. On each day, samples will be collected under general ambient
conditions at one upwind and two downwind site locations. In addition, the downwind
sampling locations will be sampled in duplicate using a collocated sampler.

One filter and dual sorbent module will be selected at random for each 24-hour sampling
period and sent with the field samples to serve as a trip blank. The trip blank samples
will be extracted identically to the field samples to determine background quantities of
SVOCs, pesticides, and PCBs.

Analytical Procedures. The SVOCs analysis will be performed using the analytical
procedures specified in USEPA Methods TO-13 and TO-4, from the USEPA
Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient
Air. The sorbent media and filters will be Soxhlet extracted and analyzed for USEPA
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CLP TCL SVOCs, pesticides, and PCBs by gas chromatography/mass spectrometry
(GC/MS).

To verify the desorption efficiency and overall accuracy of the analytical procedure for
SVOCs, pesticides, and PCBs, known quantities of surrogate standards will be added to
the PUF/XAD-2 cartridges after sampling and prior to extraction. These will be
reported as standard spike recoveries and used to determine the overall efficiency of the
analytical technique.

The SVOCs, pesticides, and PCBs will be reported by the laboratory in total micrograms
per sample. Based on the volume or air sampled, and the results of the SVOC analyses,
the concentration of each analyte per sample will be calculated and reported in ug/m’.

4.1.2.4 Head Space Screening Technique Sampling for Volatile Organic Compounds
Head space sampling will be used to measure the concentration of VOCs emitted from
the surface over a period of time. The head space sampling will be operated in the
static mode in which the sampling enclosure is placed over the surface for a given
amount of time before the sample collection.

The concentrations of the target VOCs will be used to calculate a time-integrated
emission flux rate for use in the subsequent air emission modeling described in
Section ????. The time-integrated flux rate is calculated as:

E; = (G V)/(t A)

where
E = emission flux for component i (ug/m? - sec);
C = concentration of component i (ug/m?);
V = volume of the enclosure (m?);
t = length of time enclosure is in place (sec); and
A = surface area enclosed by chamber (m?).

Head space sampling will be conducted within PSC- 41, 42, 43 at three site selected
locations each. In addition, to the three locations duplicate samples will also be
collected, one at each location.

The samples will be collected from the head space sampling system after a given period
of time by pumping the surface emissions into a clean Tedlar bag. The analysis of the
Tedlar bag will be conducted by on-site field GC for selected target VOCs.

4.1.2.5 Upwind/Downwind Screening Technique for Particulate The upwind/downwind
technique used in this approach will be a screening technique for fugitive dust or
particulate matter from PSC- 41, 42, 43. The method will be used for emission flux
measurement for use in the subsequent air emission modeling.
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The upwind/downwind technique will have one particulate monitor located upwind of
the area source and a second monitor located downwind. The upwind monitor will serve
as a blank or background sampling location. The monitoring device will be a MIE PPM-
3 Miniram Particulate monitor. This instrument is a real-time direct reading monitor for
dust, smoke, and mists. It is capable of measuring aerosol concentrations over a range of
10 to 10,00 ug/m3. The unit is powered by nickel-cadmium batteries and is MSHA
approved.

The average surface emission flux for a particulate trajectory is equal to the increase in
the column concentration (downwind minus upwind) divided by the transit time across
the source. Transit time is a function of the distance between the source and downwind
location, and the average wind speed.

ERi = (G, - C)7o,0, U

where
E.R.i = emission flux of species (ug/m? - sec);
C, = downwind concentration of species (ug/m?);

C, = upwind concentration of species (ug/m’);
x = 3.141...
o, = lateral extent of Gaussian plume;

o, = vertical extent of Gaussian plume; and
U = mean wind speed (m/sec).

Upwind/downwind sampling will be conducted within PSC- 41, 42, 43 at site selected
locations. In addition, to the selected locations duplicate sampling will also be
conducted, once at each location. The particulate concentration will be measured along
the downwind axis determined on-site based upon current daily wind direction.
Upwind/downwind also requires that meteorological conditions be monitored and this
will be done with the meteorological system described previously. The sampling
locations will be monitored on the approximate plume centerline.

4.2 SURFACE AND SUBSURFACE SOIL SAMPLING. The soil sampling program is
designed to evaluate the presence of contaminants in the surface and subsurface soil.
Soil samples will be collected using a variety of techniques depending on the depth from
which the sample will be collected and the subsurface conditions anticipated and/or
encountered. The Surface/Subsurface Soil Sampling Record (Figure 4-1) will be used to
record field-generated information for surface (i.e., 0 to 12 inches bgs) and subsurface
(i.e., greater than 1 foot bgs) soil samples collected. A brief description of the soil
sample which includes the Unified Soil Classification System designation will be included
on the sampling record.

4.2.1 Soil Sampling Grids Soil sampling grids will be established at the Pine Tree
Planting Area, the Sludge Disposal Areas (i.e., Parcels 1 and 2), the area surrounding the
Former Fire Fighting Training Area, between the Polishing Pond and the St. Johns
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River, south of the Pine Tree Planting Area, and along the east/west drainage ditch
south of the Timuquana Country Club Golf Course.

Grids will be oriented north-south except when field conditions require a different
orientation. To provide a correlation between the different north-south oriented grids,
common gridlines will be used throughout the site when practical. If contaminants are
found at the edge of an established grid, the grid will be expanded by one row in the
area of concern using the same grid node spacing; samples will be collected from the
new row and field screened for the appropriate compounds. The grid will be expanded,
one row at a time, until the distribution of contaminants is determined by field screening
results.

Grid size was established based on the data requirements for each area and by using the
methodology described in Section 5.0 of the OU-2 Project Work Plan. The selection of
grid sizes for each area is described in the following subsections.

4.2.1.1 Sludge Disposal Areas The primary potential source of contaminants in the
sludge disposal areas is sludge from the domestic sludge drying beds. Because there is
evidence that contaminants are present in the sludge/soil at the disposal areas (i.e.,
stressed vegetation, contaminants in groundwater), the minimum acceptable confidence
level for detecting a hotspot was set at 85 percent. This goal and the assumptions about
potential hotspot size listed in Section 2.0 of this FSP were used to determine the grid
size for the sludge disposal areas. However, before grid size could be determined, some
calculations were required to fit the estimated size of the source area into the Gilbert
method.

The sludge drying bed hot spot was developed based on the area of a 50 foot by 100 foot
rectangle measuring a total of 5000 square feet. However, the Gilbert method assumes a
hot spot has an elliptical shape. The area of a 50 foot by 100 foot ellipse is not the same
as the area of a rectangle with the same length axes. To calculate the axes used in the
Gilbert method, the 5000-foot target area size was substituted into the equation for the
area of a ellipse or K=7ab (where a and b represent half the length of the major and
minor axes, respectively and L is the total area). It was assumed that a=2b so K=72b?
(This assumption was made to be conservative and have s=0.5). Solving for b in this
equation, b=28.2 feet; the length of the ellipse axes are 56.4 feet and 112.8 feet,
respectively. Using the previously calculated axes lengths and the confidence level of 85
percent in the Gilbert model, s=56.4/112.8=0.5; "L"=112.8/2=56.4; and 8=15. The
calculated grid size was approximately 72 feet, which is impractical for field use.

To create a grid that could be easily setup in the field and provide a satisfactory
confidence level, an additional node was placed in the middle of each square of a
100-foot-square grid (Figure 4-2). When this grid is viewed diagonally, there is a square
grid with approximately 71-foot node spacing. This pattern is easy to setup in the field
since it is based on 100 foot and 50 foot spacings. The approximate 71-foot node spacing
provides a better than 85 percent confidence level for finding hot spots.
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4.2.1.2 Area Surrounding the Former Fire Fighting Training Pit Because of features
observed on a 1961 aerial photograph of the base, grid sampling is required around the
Former Fire Fighting Training Pit to investigate the possibility of unknown pits which
were may have been used for fire fighting training in the past. Using the assumption
that the target area is a 80-foot-diameter circle, the Gilbert model was used to calculate
grid size. In the model, s=80/80=1, L=80/2=40, and 8=15. With this input the
calculated grid size is approximately 76 feet. Because this grid size is impractical for use
in the field, the grid arrangement established for the sludge disposal areas will be used in
the area around the Former Fire Fighting Training Pit. The approximate 71-foot node
spacing provides a greater than 90 percent confidence level for finding an old training
area.

4.2.1.3 Areas outside of the Known Potential Source Areas There are no known areas
of soil contamination outside of the PSCs that have been identified at OU-2. However,
because there is little historical information about the disposal practices for wastewater
treatment plant sludge, soil sampling outside of the known PSCs is warranted. Because
contamination is not suspected, a low level of confidence (i.e., 10 percent or greater) was
selected for finding the same size target area used for the sludge disposal areas (i.e.,
5000-square feet). Using the same "s" and "L" as for the sludge disposal areas and a 3
equal to 90, the grid node spacing calculated using the Gilbert method is approximately
217 feet. A 200-foot grid node spacing will be used in these areas to make the node
spacing more practical. The level of confidence provided by the 200-foot spacing is
approximately 13 percent.

4.2.2 Surface Soil Sampling Prior to sampling, leaves, grass, and surface debris will be
removed from the area to be sampled using a pre-cleaned stainless steel trowel or spoon.
Each surface sample will be collected from 0 to 12 inches bgs using a dedicated pre-
cleaned stainless steel trowel or spoon. A sufficient amount of material should be
collected to fill the sample bottles. Filled field screening sample containers will be
labeled and taken to the on-site field laboratory and refrigerated at 4° degrees Celsius
(°C) until analyzed. Samples collected for analysis at a CLP laboratory will be labeled
and placed into coolers containing ice until they can be repackaged and shipped.

Samples collected for VOC analysis will be placed immediately into the appropriate

sample containers without mixing. Soil samples collected for chemical analysis other
than VOCs will be thoroughly mixed before being placed in the appropriate sample

containers.

4.2.3 Subsurface Soil Sampling Subsurface soil samples will be collected at OU-2 using
hand augers. Filled field screening sample containers will be labeled and taken to the
on-site field laboratory and refrigerated at 4°C until analyzed. Samples collected for
analysis at a CLP laboratory will be labeled and placed into coolers containing ice until
they can be repackaged and shipped.
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Before drilling each borehole, leaves, grass, and surface debris will be removed from the
area using a pre-cleaned stainless steel scoop or spoon. Samples collected for VOC
analysis will be placed immediately into the appropriate sample containers without
mixing. Soil samples collected for chemical analysis other than VOCs will be thoroughly
mixed before being placed in the appropriate sample containers.

4.3 PIEZOMETRIC CONE PENETROMETER TESTING. A PCPT survey will be
conducted to identify the surficial aquifer stratigraphy and to identify the nature and
distribution of the OU-2 groundwater contaminant plumes.

4.3.1 Geophysical Sampling A PCPT tip containing transducers will be set to record tip
pressure, sleeve pressure, and pore pressure, will be advanced until the tip reaches either
refusal or the maximum depth of the PCPT equipment. Data collected from the sensors
will be stored on electronic media (i.e., diskettes) and printed out in hardcopy form.

The PCPT rods will be decontaminated between borings using the procedures described

in Subsection 4.9 of this FSP.

4.3.2 Groundwater Samples Groundwater samples will be collected using a
groundwater sampling device attached to the PCPT equipment. The groundwater
sampler will be pushed to the appropriate depth by the PCPT truck and a sampling port
will be exposed to the aquifer, allowing the rod to fill with groundwater. Groundwater
samples will be collected as described in Section 4.5.3 Groundwater Sampling, using a
small bailer lowered down the PCPT rods. Using the procedures described in
Subsection 4.9 of this FSP, the bailer and the PCPT rods will be decontaminated after
each sample to prevent cross-contamination. Samples will be taken to the on-site field
laboratory and refrigerated at 4°C until analyzed. A separate boring will be used for
each groundwater sample.

44 MONITORING WELLS AND PIEZOMETERS. Approximately 23 piezometers and
monitoring wells will be installed during the OU-2 field investigation, according to the
procedures described in the following subsections.

4.4.1 Monitoring Well and Piezometer Installation Monitoring well and piezometer
construction and installation are covered in the following subsections. The Completion
Checklist (Figure 4-3) and the Field Boring Log (Figure 4-4) will be filled out after each
of the installation tasks described in the following subsections are completed. In
addition, before final demobilization of the drill rig, a slug that is approximately the
same diameter and length as the submersible pumps used during groundwater sampling
will be lowered into each new well to confirm that the wells are properly installed and
there are no obstructions.

W0129268.080 4-11 7559-25



4.4.1.1 Piezometer/Well Construction Material ASTM Schedule 40 polyvinyl chloride
(PVC) threaded risers and screens that meet National Sanitation Foundation (NSF)
Standard 14 have been determined to be the most appropriate well construction material
for piezometers and monitoring wells installed at OU-2.

4.4.1.2 Shallow Piezometer and Monitoring Well Installation Piezometers and
monitoring wells with screens that straddle the water table will be drilled using 7.25-inch
outside diameter (OD), 4.25-inch inside diameter (ID) cast iron hollow-stem auger. The
hollow-stem augers will be used as temporary surface casing. The piezometers and
monitoring wells will be installed to a depth of approximately 7 feet below the water
table. The total depth of the shallow piezometers and monitoring wells will be
approximately 12 feet. Because of the shallow depth of the water table (i.e.,
approximately S feet), well construction may have to be modified to accommodate a
2-foot-thick bentonite seal.

Shallow piezometers and monitoring wells will be constructed of a 10-foot section of
2-inch ID, 0.010-inch slotted, PVC well screen attached to PVC casing extending 3 feet
above the land surface. The base of the screen will be set 5 feet below the water table,
leaving S feet above the water table to allow for seasonally and tidally influenced
groundwater fluctuations. A diagram of a typical shallow piezometer and monitoring
well are shown in Figure 4-5. As-built piezometer and monitoring well installation data
will be recorded on a Monitoring Well/Piezometer Installation Data Record, shown in
Figure 4-6.

With the 7.25-inch outside diameter, 4.25-inch inside diameter hollow-stem auger serving
as a temporary casing, the annular space between the piezometer or well screen and the
auger will be filled with graded 20/30 silica sandpack from the bottom of the borehole to
2 feet above the top of the piezometer or well screen using a tremie tube and
continuously measured with a tape measure. As the sand is introduced into the
borehole, the augers will be pulled from the bottom of the borehole at a pace to allow
proper deposition of the sandpack within the 7.25-inch borehole.

A 2-foot-thick bentonite seal will be placed above the sandpack in each piezometer or
well to prevent downward migration of the surface seal (i.e., the cement grout). The seal
will consist of bentonite pellets and will be installed by a tremie tube. After hydrating to
the manufacturer’s specifications, the remaining annular space above the bentonite seal
will be filled with a high-solids bentonite grout. As the bentonite seal and grout are
added, the augers will be pulled from the borehole at a pace to allow proper deposition
within the 7.25-inch borehole and prevent downward migration of potential
contamination.

The piezometer or well casing will extend to 3 feet above grade and a larger diameter
steel casing will be placed over the PVC casing and set into a concrete pad. The steel
casing will have a small weephole at its base, and a lockable cap. The concrete pad will
be 4-feet by 4-feet and 6-inches thick and will be installed to slope away from the well to
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promote surface water runoff. Four 4-inch ID steel posts will be cemented into the
ground to a depth of 3 feet around each piezometer or well.

4.4.1.3 Deep Piezometer and Deep Monitoring Well Installation Deep piezometers and
monitoring wells will be constructed of a 5-foot section of 2-inch ID, 0.010-inch slotted,
PVC well screen attached to Schedule 40 threaded PVC casing extending 3 feet above
land surface.

Deep wells and piezometers will be installed using the same procedures as for shallow
explorations, except where a confining soil layer will be penetrated. In areas where
piezometers and monitoring wells will be installed below a confining layer, hollow-stem
augers with 15-inch OD, 10.25-inch ID cast iron augers will be used. The 15-inch
borehole will be advanced and pressure grouted into the confining layer. The 15-inch
OD, 10.25-inch ID augers will then serve as temporary surface casing to prevent
potential vertical migration of contamination. The borehole will be advanced with
7.25-inch OD, 4.25-inch ID cast iron augers drilling through the temporary surface casing.

Backfilling requirements for deep monitoring wells and piezometers are identical to
these specified for shallow monitoring wells and piezometers, except backfilling material
must accommodate the borehole made by the 15-inch OD hollow-stem augers.
Additionally, because of the potential problems with installing a pellet seal below the
water table, the sand pack in deep wells will be installed to a depth three feet above the
top of the well screen and the remainder of the borehole will be filled with a high-solids
bentonite grout using the tremie method. Protective casing requirements and finishing
details are also identical to these described in the previous subsection.

4.4.2 Piezometer and Well Development Each of the piezometers and monitoring wells
will be developed after completion of the installation. The piezometers and wells will be
developed by air surge, pumping, or bailing until the pH, temperature, and conductivity
have stabilized or until it is determined that further development will not decrease
turbidity. If pumping is used for development, the pump will be cycled on and off
several times during the development to provide water movement. back and forth across
the well screen. If the piezometer or well is air surged, pumped, or bailed dry, it will be
allowed to recharge to continue development. The Well Development Record

(Figure 4-7) will be used to record field information. The disposal of the development
water is discussed in Section 5.0

4.4.3 Hydraulic Conductivity Testing In-situ permeability testing will be performed in
all new monitoring wells. The tests will be conducted to determine a range of hydraulic
conductivity values in the surficial aquifer and to confirm the results of previous
hydraulic conductivity testing at OU-2. Subsection 3.2.4.5 of the Basic Site Work Plan
(Volume 4) describes the methodology and calculations for in-situ permeability testing.

4.5 GROUNDWATER SAMPLING. Groundwater samples will be collected from all
new monitoring wells installed at OU-2. Sampling of groundwater wells will proceed
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from the upgradient (background) wells to the downgradient (contaminated) wells as
best as can be determined, based on existing data. When sampling monitoring wells,
water level measurements and sample collection will be conducted no sooner than

48 hours after well installation and development. Upon arriving at the well, the well will
be checked for aboveground damage and the concrete collar will be checked for
structural integrity. The well will be unlocked and the well cap will be removed (a
wrench may be required), new plastic sheeting placed around the well, and the top of the
well casing cleaned with a Kimwipe™ or equivalent prior to purging and sampling.
Groundwater sampling equipment will be decontaminated prior to use in accordance
with the procedures outlined in the QAPjP. Calibration of the sampling equipment will
be in accordance with the manufacturer’s suggested procedures and will be completed
prior to each day’s sampling activities. Daily instrument calibration data will be recorded
on the Field Instrumentation Quality and Material Quality Assurance Record

(Figure 4-8) and the Equipment Calibration Log (Figure 4-9). Data generated during
groundwater sampling will be recorded on the Sample Groundwater Field Data Record
(Figure 4-10).

4.5.1 Groundwater Level and Total Sounded Depth Measurements Groundwater levels
will be measured in each new monitoring well and in selected existing monitoring wells
at least twice during the investigation. The static water level and the total sounded
depth of the well will be measured prior to purging and sampling well water. An
electronic water-level meter will be used for the water-level measurement.
Measurements will be made to the nearest 0.01 foot and referenced to the survey point
(top of well casing). '

The total depth of the well will be measured to the nearest 0.1 foot from the top of the
casing and the datum recorded. If the construction specifications are available, this
datum will be used to determine if the proper well has been identified, whether the well
has filled with silt, and the volume of standing well water in the well. Measurements will
be recorded in the field log book and on the water sampling log (see Figure 4-10).
Before measuring another well, the tape will be decontaminated with a detergent
solution and then rinsed with deionized water.

4.5.2 Purging the Well After a water level measurement has been taken, the well will
be purged to remove the standing water. Well purging will be accomplished by using
either a peristaltic, centrifugal, or submersible pump, depending on depth to water, well
depth, and well diameter. When pumping is not practical, a Teflon™ closed top bailer
also may be used for purging. If a pump will be used, the pump intake will be placed at
the top of the water column. As the water level drops, the pump or suction tube intake
will be lowered so that the water column in the well casing will be completely and
efficiently removed. The intake tube will be removed before suction has been
discontinued. Bailing the well will also be acceptable; however, if a bailer will be
employed, the bailer will be slowly lowered into the well to avoid "surging" the water in
the casing, which could disturb deposits at the bottom of the well.
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A minimum of three volumes of water will be removed from the well. Temperature, pH,
and specific conductance will be measured after each volume is removed. If the readings
taken during the removal of the first three volumes are stable, purging will be considered
complete; otherwise, purging will continue until there are three successive stable
readings, five volumes have been removed, or the well is pumped dry. Prior to obtaining
the measurements, the field instrumentation will be properly calibrated with reference
standards in accordance with the manufacturer’s recommendations. Temperature, pH,
and conductivity are considered stabilized when the temperature is within 0.5°C, the pH
is reproducible to 0.1 pH units, and the conductivity is within 10 percent of successive
measurements. Well purging information will be recorded in the field log book and on
the water sampling logs. The volume of water in the well (in gallons) will be calculated
using the following equation:

V = (7.48 gallons/cubic foot) = r* h

where,
v = volume of standing water (gallons)
r = radius of well casing (ft)
h = height of standing water (ft)
7 = constant

Wells that recharge slowly (i.e., do not return to static level within eight hours), should
be purged completely at least once and then sampled after the water level has recovered
sufficiently to fill the necessary sample containers. The rate of recharge for all wells
should be recorded for each sampling interval.

Deciding when the required volume of water has been purged can be determined by
directly measuring the amount of water pumped or bailed from the well with a container
of known volume, or by purging with a calibrated pump and calculating the operating
time required to remove five well volumes. A purge pump (peristaltic or submersible)
may be calibrated by measuring the time required to fill a container of known volume.
However, purge rates vary with drawdown and should be checked.during purging. Once
the required volume to be purged and the pumping rate are known, the time necessary
to pump the required amount may be calculated by the following formula:

T = V/R

where,
T = time (minutes)
V = volume of standing water (gallons)
R = rate of flow (gallons/minute)

4.5.3 Collecting Groundwater Samples Teflon™ bailers and peristaltic pumps will be
used for sample collection. Bottom-entry Teflon™ bailers will be used to collect samples
for TCL VOC, SVOC, pesticide, and PCB analysis using CLP methodology. Bailers will
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be fitted with Teflon™-coated, stainless-steel cable, or disposable cables of nylon or large-

diameter monofilament fishing line. If a Teflon™-coated, stainless-steel cable will be

used instead of a disposable cable, the cable will be decontaminated between each use

using the procedures in Section 4.9 of this FSP. A peristaltic pump fitted with a Teflon™

intake hose will not be acceptable for collection of CLP TCL, VOC, SVOC, pesticide
and PCB samples.

Once the groundwater sample is brought to ground surface, the water will be placed
immediately in the appropriate container. Bottle caps will not be removed until the
bottle is to be filled.

When sampling for VOCs, extreme care will be taken to minimize aeration of the
sample. This will be achieved by pouring the sample from the bailer down the inner-side
of the container until the vial is full and a meniscus is present. The Teflon™ lining from
the cap used to seal the bottle will not be removed. After filling, the vial will be
inverted and tapped to be sure there are no bubbles. If there are bubbles, the cap will
be removed and the procedure repeated. If bubbles persist, the vial may be defective.
Containers for other analyses should be filled to about 90 percent capacity and sealed.

When samples require preservation, care will be taken not to overfill the sample
container. The sample will be preserved with the appropriate preservative immediately
after the sample is collected. The pH of all preserved samples (except VOCs) will be
checked in the field by pouring small aliquots of the preserved sample into the sample
bottle cap and then onto pH paper having a minimum resolution of one pH unit.
Prepreserved bottles will be used to collect VOC samples because preservation after
collection is not possible.

If a sample will be filtered, the filtration will be performed as the sample is being
pumped from the well using an in-line flow-through filter. Water samples for dissolved
inorganic analyses will be filtered through a 0.45-micrometer disposable filter; fiber
filters will not be used.

When bottle filling is complete, each sample container will be identified with a label.
Labels will be filled out completely with date, time, sample identification number, matrix,
parameters to be analyzed, method number, preservative added, and the sampler’s
initials. The labels will be affixed to the containers prior to sampling. Paired VOC vials
for each sample will be placed in two resealable plastic bags (one bag inside the other)
to avoid cross-contamination. Samples will be stored in coolers packed with ice until
they are repackaged and shipped to the laboratory.

4.5 SURFACE WATER AND SEDIMENT SAMPLING. Surface water and sediment
samples will be collected from the Polishing Pond, the drainage ditch south of the
Timuquana Country Club Golf Course, the drainage ditches on either side of the Patrol
Road turnaround, and near the drop boxes associated with the drainage pipes that run
along the east side of OU-2 parallel to the taxiway. Upon collection, surface water and
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sediment sample information will be recorded on the Surface Water and Sediment Field
Data Record (Figure 4-11).

4.5.1 Surface Water Sampling Surface water samples will be collected using several
different techniques. It is anticipated that the Polishing Pond samples will be collected
from a boat whereas the drainage area samples will be collected by wading into the
streams.

When the depth and width of the ditch or pond allow, the sampling personnel will wade
from downstream to upstream to minimize the presence of disturbed bottom sediments
in the sample to be collected. Also, in the case of a water body with minimal flow, after
reaching the sampling location, the sampling personnel will wait for disturbed sediments
to settle.

All samples will be collected using either a precleaned bottom filling Teflon™ bailer, a
precleaned beaker, or by directly dipping the sample bottle into the surface water body.
Following sample collection, samples will be placed into coolers containing ice until they
are repackaged and shipped to the appropriate laboratories.

4.5.2 Sediment Sampling The sampling strategies discussed in the previous

subsection will be used for the collection of sediment samples. Sediment samples will be
collected using either a ponar dredge or a core sampler. These two techniques are
described in the following subsections.

4.5.2.1 Ponar Dredge In waters of sufficient depth where use of a boat is required, the
ponar dredge will be used to collect sediment samples. The dredge will be operated by
slowly lowering the dredge into the water column. Upon contact with the bottom
sediments, a locking mechanism releases, closing the dredge. The dredge will then be
returned to the surface; water captured in the top of the sampler will gently be drained
to minimize the loss of organic flocks and fines that may be present. The dredge will
then be opened and the contents placed into a glass bowl.

Samples for VOC analysis will be immediately removed from the sampler and placed
into the appropriate containers without mixing. The remainder of the sample will be
thoroughly mixed prior to placement into the appropriate sample containers. Following
sample collection, samples will be stored in coolers packed with ice until they are
repackaged and shipped to the appropriate laboratories.

4.5.2.2 Core Sampler In shallow waters, a stainless-steel core tube will be used for
sediment collection. When sampling personnel are wading through the water body,
caution will be exercised not to disturb the area to be sampled. A collar-type device
constructed of stainless steel, with a circular recess to accept the top of the corer, will be
used to push the tube. The recess will have a hole in it to allow water to pass through
while pushing the corer in to the sediment. The core tube will be pushed into the
sediment until approximately 4 inches of the tube is above the sediment/surface water
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interface. If hard or coarse substrates are encountered, the tube will be gently rotated
while it is pushed into the sediment to facilitate greater penetration and to minimize
core compaction. After the tube is driven in, a wide, circular motion will be used to help
loosen the core for removal. The collar device will be removed from the top of the
capped corer, as described previously, before removing it from the water. The top of the
corer will then be capped with a Teflon™ plug or a sheet of Teflon™ held in place by a
rubber stopper or cork. After capping, the core sampler will be slowly extracted. The
negative pressure and adherence of the sediment to the core tube should keep the
sample in the tube. The bottom part of the core will be capped with a sheet of Teflon™
while the bottom of the tube is still in the water and as close to the sediment/surface
water interface as possible. Upon removing the core from the water, the core will be
opened and extruded and the contents will be placed in a glass bowl.

Samples for VOC analysis will be immediately removed from the sampler and placed
into the appropriate containers. The remainder of the samples will be thoroughly mixed
prior to placement into the appropriate sample containers. Following sample collection,
samples will be stored in coolers containing ice until they are repackaged and shipped to
the appropriate laboratories.

4.6 ECOLOGICAL INVENTORY. The procedures to conduct the ecological inventory
at OU-2 are described in the following subsections.

4.6.1 Characterization of major floral communities and identification of plant species
within each community at, and in the vicinity of, OQU-2 Prior to the initiation of site
field work, a literature review will be conducted to determine floral and faunal
communities expected to be found at the site. This step will include a review of existing
maps, soil surveys, and available reports to identify soil types, drainage patterns, and
mapped topographic features. Major community types will be identified from recent
aerial photography, The location and extent of coverage of each habitat will be
described. Interviews will also be held with the St. Johns Water Management District,
the Florida Department of Natural Resources, the Jacksonville Bio-Environmental
Services Department (BESD) and regional specialists to obtain additional information on
the indigenous flora and fauna. Information collected as part of the ongoing ecological
activities at other locations at the Station will also be evaluated for applicability to the
OU-2 ecological investigation.

Field evaluations will be conducted to verify the nature, location, and composition of
vegetative communities. This will include a qualitative walkover survey to confirm
ecological habitat types, flora, and fauna at and in the vicinity of OU-2. Belt and/or line
transect surveys of vegetative types in the forested areas associated with OU-2 will be
conducted. Based on available information, only one or two transects will be necessary
to characterize the relatively homogeneous environments associated with the forested
pine habitats (i.e., PSCs 3 and 4) (Figure 4-12). In addition, the forested area located
between OU-2 and the Timuquana Golf Course will be described. Observations and
identification of vegetative species within each defined community and an estimate of the
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relative abundance of plant species within each strata, including percent cover, will be

recorded. Strata will consist of the canopy (i.e., trees) and understory (i.e., saplings,
shrubs, herbs).

An estimate of the relative size and age distribution of representative trees will be made
by either consulting with appropriate facility personnel or by measuring tree bole
diameters using a diameter tape. Age would be estimated by taking small diameter
cores using a tree-corer and enumerating the growth rings. The potential use of these
habitats by animal species will be described. This will include a qualitative description
of the forage value of the dominant plant species observed at the various PSCs. This
information will be used to evaluate the forage base and other functions (e.g., nesting
areas, shelter) that these habitats provide to various animal species that may occur at
Oou-2.

4.6.2 Characterization of animal species utilizing OU-2 and adjacent areas as habitat
A literature review will be conducted to identify the potential animal receptor species at,
or adjacent to, OU-2. Several recent references including the Fish and Wildlife Section
of the Long Range Natural Field Natural Resources Master Plan, the Naval Air Station
Jacksonville, Florida (USFWS, 1988) and the Draft Environmental Impact Statement of
a Proposed Expansion of the Marina at the Naval Air Station, Jacksonville, Florida
(Water and Air Research, 1990) will be reviewed.

Field observation of animal species, including indirect evidence from nests, tracks, songs,
and runways will be noted and photographed by biologists during the field investigation.
Small mammal traps (approximately 75 to 100 trap nights) will be used to evaluate the
presence of small mammal receptors at the site. Prior to any trapping activities, a
scientific trapping permit will be obtained from the State of Florida Game and Fresh
Water Fish Commission. Bird species observed during dawn and dusk surveys, as well as
during the course of other phases of the ecological field investigation, will be
documented. Finally, observations of the presence or absence of soil flora and fauna and
measured litter-layer depth at each of the various PSCs associated with OU-2 will be
recorded.

4.6.3 Characterization of aquatic habitats at OU-2 and in the adjacent section of the St
Johns River Aquatic habitats, including the Polishing Pond, the adjacent segment of the
St. Johns River, and at selected reference stations, will be sampled to characterize the
river flora and fauna that may be exposed to OU-2-related constituents. This
information may also provide the basis for justifying a more quantitative biomonitoring
investigation as well as in sampling design development for such activities. This
characterization will consist of a qualitative mapping of the aquatic habitat (e.g.,
substrate characteristics, depth, nature and coverage of submerged macrophytes) and the
sampling of the benthic macroinvertebrate fauna associated with the various substrate
types identified during this initial survey.
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4.6.3.1 Mapping of Aquatic Habitats In the St. Johns River, a series of approximately
five transects roughly perpendicular to the shore will be established along the section of
the river under investigation (see Figure 5-6 of the Project Work). At various intervals
along each transect, a sediment corer or Ponar grab sampler will be used to collect a
sediment sample to qualitatively evaluate sediment composition (i.e., grain size fractions,
relative amounts of organic matter, sands, and silts). To the extent possible, all sampling
proposed for the St. Johns River will be conducted from a boat to minimize disturbance
to the sediment. In addition, the presence, coverage, and composition of submerged
aquatic macrophytes will be assessed at each location either visually or by using the
Ponar grab sampler. Brody suggests that light penetration probably restricts plant growth
to the shallow portions of the river (maximum 1.5 -2.0 meters depth) in the submerged
aquatic vegetation (SAV) zone (Brody, 1990). Sampling along each transect will
continue beyond the SAV zone to collect two to three sediment samples for substrate
characterization in the deeper demersal zone. This information will be used to develop
a qualitative description of the nature and extent of each significant habitat type within
the section of the river under investigation, and will be used to establish a sampling plan
for aquatic fauna.

The aquatic substrate types and submerged macrophytes associated with the Polishing
Pond will be characterized in a similar fashion by sampling across each channel of the
polishing pond.

4.6.3.2 Characterization of Aquatic Fauna Aquatic fauna that may be potentially
exposed to OU-2-related constituents will be characterized by sample collection as well
as a review of available reports, unpublished literature, and discussion with local experts
on the fauna of the St. Johns River. Due to the high variability in mobile fish and
shellfish (i.e., crabs) populations, and the availability of literature sources describing fish
and shellfish, this effort will focus on benthic macroinvertebrates.

Benthic macroinvertebrates associated with each of the major substrate types (e.g., in
shore, SAV, and demersal zones) identified during the habitat mapping activity will be
sampled at three sampling stations per substrate type in the St. Johns River adjacent to
OU-2 and at two reference stations on the St. Johns River. Using the information from
the habitat mapping study, benthic macroinvertebrate sampling locations will be selected
to provide a range of physical characteristics (e.g., depth, flow rates), habitat type (e.g,
vegetation, substrate type), and proximity to potential releases. Reference stations will
be selected based on a review of available literature and historic data from the BESD,
consultation with local biologists, and a preliminary site inspection. Due to the highly-
variable nature of the environment in the St. Johns River in the vicinity of OU-2 and the
proximity of OU-2 to the mouth of the Ortega River, the Golf Course, and other sources
of adverse impact, it may not be possible to locate reference sites in close proximity to
OU-2 sampling stations.

To the extent possible, the sampling gear and techniques will be chosen to be consistent
with ongoing studies, such as the Florida Benthic Invertebrate database, to provide data
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suitable for regional comparisons. A Ponar grab sampler will be used to qualitatively
sample benthic macroinvertebrates at the nine selected sampling locations in the St.
Johns River. The Ponar grab sampler will be lowered by rope to the sediments and
allowed to rest momentarily on the bottom. The grab will be triggered by a sharp pull
on the rope; the sampler will be slowly raised through the water column to the surface
and its contents placed in a wash pail. The contents of the pail will be transferred to a
U.S. Standard No. 35 (0.5m mesh opening) sieve and then be placed in sample jars
containing 70 percent ethanol. Sample jars will be labeled to identify location, data and
time of collection, and its collector, and sent to a professional invertebrate taxonomist
for identification.

Three sampling stations will be established at the Polishing Pond and sampled in a
similar fashion.

The benthic macroinvertebrate data will be summarized to provide baseline information
on the species composition present at the Polishing Pond (PSC-42), in adjacent habitats
in the St. Johns River, and at selected reference sites. Specifically, species abundance,
taxa richness and species composition within each habitat type will be compared among
sampling locations. Reduced abundance or taxa richness, or a shift to more pollution-
tolerant families may be indicative of impacts, and these results will be interpreted in the
baseline ecological risk assessment in conjunction with the toxicological assessment of
analytical data. Analysis and presentation of the data derived from identified organisms
will include abundance tables, species richness or number of taxa, a diversity index
(Shannon-Weiner), and an evenness index (Heip) (Boesch, 1977, Cairns and Dickson
1971; Kaesler and Herricks, 1977; Schaeffer et al., 1985; Godfrey, 1978).

Concurrently with the benthic macroinvertebrate sample collection activities, selected
water quality parameters will be measured at each sampling location. Measured
parameters will include dissolved oxygen, temperature, salinity, pH, and specific
conductance. These parameters will be measured at the top and bottom of the water
column and recorded on data sheets.

The characterization of the fish fauna that may occur in the study areas will be based on
a review of available literature for the St. Johns River (USFWS, 1988; SIRMD, 1992),
discussions with local experts, and results of a planned electroshocking study to be
conducted at PSC 42. In addition, minnow or small fish traps will be placed in the
inshore areas along the St. Johns River and in the three Polishing Pond channels. The
minnow trap data will provide information on the available forage base for wading birds
such as herons and egrets.

4.6.4 Documentation of signs of apparent stress observed at OU-2 and in adjacent
ecological communities Field observations of physical site conditions (i.e., topography,
man-made features), associated impacts, and a review of historical information including
aerial photographs, climatic data, and information provided by facility personnel, will be
documented. Evidence of ecological stress in plant species (e.g., yellowing, wilting, insect
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infestations) and animal species (e.g., disease, parasitism, death, reduced diversity or
abundance) will be noted.

The information collected during the ecological inventory will be summarized in a brief
(i.e., 4 to 5 page) field investigation report and will be incorporated into the baseline
ecological risk assessment. If the data indicate that impacts have occurred, additional
field studies may be proposed.

4.7 TOPOGRAPHIC SURVEY. Vertical and horizontal controls at OU-2 will be
established from existing survey monuments. Location coordinates and elevations will be
established for each piezometer, staff gauge, and monitoring well by a registered
professional surveyor. Location coordinates and elevations for soil borings, and surface
water and sediment sampling locations will be surveyed. A minimum of two points from
every soil sampling grid will be surveyed. The horizontal coordinates for all sampling
locations shall be to the nearest 0.1 foot and referenced to the Florida East Zone
Rectangular Coordinate System. Elevations will be referenced to the North American
Datum of 1983. Elevations to the nearest 0.01 foot will be established for the top of the
casing (measuring point) at each monitoring well, piezometer, and staff gauge.
Elevations to the nearest 0.1 foot will be established on the ground surface for each
boring and surface water/sediment sampling site.

4.8 ON-SITE FIELD LABORATORY SCREENING. The procedures that will be used

for on-site VOC, inorganic, and PHC analysis are described in the following subsections.
Methods are described in more detail in ABB-ES standard operating procedures, which

will be available at the site during the investigation.

4.8.1 Inorganic Screening Inorganic compounds will be analyzed with the use of an AA
unit. A three-point calibration will be entered bracketing the working range of the
instrument. Absorbance, stability, and linear range will dictate the standards limits of
the instrument.

4.8.1.1 Sample Preparation All aqueous samples must preserved. immediately after
collection by adding nitric acid until the pH is less than 2. The aqueous sample will be
prepared using the following steps.

Transfer 8.0 mL of sample into a test tube.

Add 0.5 mL of concentrated nitric acid.

Vortex.

Place samples in a cool water bath of less than 40°C.

Increase both temperature samples to 90°C and digest for 45 minutes.
Add 1.5 mL of 50 percent hydrochloric acid solution.

Repeat steps 4 and S.

Allow sample to cool to room temperature and analyze.

XN AW

Soil samples must be stored at 4 degrees Centigrade, then prepared as follows:
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1. Samples must be dried at 85°C for 4 hours.

2. Blend and homogenize samples.

3. Transfer 0.5 grams of the sample into test tube, place in a rack, start the
cool-water bath.

4. Add 0.5 mL of concentrated nitric acid, agitate samples.

S. Increase bath temperature to 90 degrees Centigrade and digest for 45
minutes.

6. Place samples in a cool water bath.

7. Add 1.5 mL of concentrated hydrochloric acid solution, agitate sample.

8. Repeat steps 6 and 7.

9. Add 8.0 mL of ASTM Type II deionized water to samples, shake the test

tube and place in the centrifuge.

4.8.1.2 Continuing Calibration A continuing calibration standard will be run every 20
samples to confirm machine stability. If the continuing calibration exceeds criteria, a
new calibration will be established.

4.8.1.3 Method Blank Blanking or zeroing will be done before sample analysis and at
any time the operator questions drift of baseline.

4.8.2 Volatile Organic Compound Screening This methodology involves purging samples
at ambient temperature with helium gas and concentrating the VOCs on a polymer trap.
VOC:s are then desorbed onto the GC for compound separation and identification.
Retention time windows based on calibration runs generated at the field site will be
compared to sample retention times for identification. Compounds will be quantified
using a three-point calibration curve with one point at or near the detection limit.

4.8.2.1 Sample Preparation For surface water or groundwater samples, a 5.0 mL aliquot
of sample, or a portion there of, is placed in a gas-tight syringe. A known concentration
of surrogate is added to the sample, which is then transferred to the sparger vessel,
where it is purged and desorbed onto the GC column. For soil samples, 5.0 grams of
sample, or a portion there of, is weighed out and transferred to the sparger vessel. Five
of organic-free water with a known amount of surrogate sample is added to the vessel is
purged.

4.8.2.2 Continuing Calibration Once every day (not to exceed 24 hours between runs),
a mid-level continuing calibration standard will be run to ensure machine stability. If the
relative standard deviation of the continuing calibration exceeds criteria a new
three-point calibration curve will be created.

4.8.2.3 Method Blank Before analyzing any samples and once every day thereafter (not

to exceed 24 hours between runs), the field chemist will run a method blank to confirm
that the system is free from organic interferences.
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4.8.3 Total Petroleum Hydrocarbons This methodology uses a Miran fixed filter
infrared spectrophotometer. Samples are prepped by a micro-extraction of soils or
sediments. Extracts are placed in the instrument and results are read directly from the
meter. Sample results are compared to standards run at the field site. Total Petroleum
Hydrocarbons (TPH) results will be quantified using a five-point calibration curve based
on a standard reference oil mixture composed of n-hexadecane, isoocatane, and
chlorobenzene. ‘

4.8.3.1 Sample Preparation Transfer a 2.0 gram aliquot of soil to a screw cap test tube.
Add approximately 2 gram of silica gel as a desiccant and mix thoroughly. Add 10 ml of
Freon-113. Vortex, let settle, then decant off the solvent.

4.8.3.2 Continuing Calibration Continuing calibrations are run using a mid-level

standard every 24 hours. If the standard exceeds criteria a new calibration curve must be
established.

4.8.3.3 Method Blanks Before analyzing any samples and, once every 24 hours after
that (not to exceed 24 hours between runs), the chemist will run a method blank to
ensure that the machine is free from any interferences.

4.84 Quality Assurance/Quality Control The following quality control samples will be
run for each field analytical method.

. Duplicate samples will be collected and analyzed at a 10 percent level
(when, possible every tenth sample)

. Matrix Spike/Matrix Spike Duplicate samples will be run at a five percent
level (when possible, every 20 samples)

. Cleaning blanks will be run at the discretion of the operator

. Equipment blanks will be run, at a minimum, every.other day. If
contaminants are detected in the blanks, equipment blanks will be run
daily.

Additional quality assurance/quality control procedures are described in ABB-ES
standard operating procedures which will be available at the side during the
investigation, and the QAPjP (Appendix A-1 of the OU-2 Project Work Plan).

49 DECONTAMINATION PROCEDURES. To prevent cross contamination, downhole
drilling equipment and sampling equipment will be decontaminated before the first use
and after completion of each exploration. Sampling and drilling equipment cleaning
procedures (i.e., pre- and post-sampling) will be conducted in accordance with
procedures specified in the USEPA Region IV Standard Operating Procedure
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(SOP)/Quality Assurance Manual (QAM) presented in Attachment A of the BFSP
(Appendix 4.4.2, Volume 4).

4.9.1 Decontamination Pad A decontamination pad will be constructed next to the

southern end of the east leg of the polishing pond (Figure 4-13). The pad will be large
enough to accommodate decontamination of the largest on-site vehicle. The pad will be
lined with plastic and constructed so that decontamination fluids will flow off the pad
into the Polishing Pond. The impact that runoff contaminants have on the Polishing
Pond is expected to be minimal, and will be addressed during the investigation and
remediation of Polishing Pond sediment and water.

4.9.2 Decontamination Water Source The Wells cargo mobile system for deionized
water currently in use at NAS Jacksonville OU-1 will also be employed at OU-2 as a
water source for drilling and decontamination.

4.9.3 Sampling Equipment Decontamination The following procedure will be used by
sampling personnel to decontaminate sampling and other field equipment before field
use:

1. Wash equipment thoroughly with laboratory-grade detergent (e.g.,
Liquinox®) and tap water using a brush to remove particulate matter or
surface film.

2. Rinse equipment thoroughly with tap water.

3. Rinse thoroughly with deionized water.

4. Rinse equipment twice with isopropanol solution (isopropyl alcohol).

5. Rinse equipment thoroughly with deionized/organic-free water and allow

to air dry as long as possible before rinse.

6. Wrap equipment completely in aluminum foil to prevent contamination
during storage and/or transport to the field.

Under no circumstances should isopropanol or organic-free water be applied from plastic
spray bottles and distilled water should not be substituted for deionized water. In
addition, if heavily contaminated areas are encountered, equipment can be pre-cleaned
using either pesticide-grade acetone or hexane.

4.9.4 Drilling Equipment Decontamination Before drilling begins at OU-2, any portion
of the PCPT or drill rigs that will be over the borehole must be steam cleaned before
being brought on-site to remove loose rust, soil, and other materials that may have come
from other sites. The drill rig should then be inspected to check that no seals or gaskets
are leaking, and that any grease, oil, and hydraulic fluid from leaks are cleaned. When
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work is completed at OU-2, the drill rig will be decontaminated at the decontamination
pad before it leaves the site.

In addition to the initial cleaning, the drill rig will be steam cleaned before drilling each
borehole. Downhole drilling, sampling, and associated equipment that comes into
contact with the downhole equipment and sample medium will be decontaminated using
the procedures described in Subsection 4.9.3 of this FSP before drilling each borehole.

4.9.5 Decontamination of Sample Containers Exterior surfaces of sample bottles will be
decontaminated before packing for transportation to the analytical laboratory to prevent
uncontainerized, potentially contaminated residues from leaving the site. Sample
containers will be wiped clean with a paper towel at the sample site, and then.taken to
the decontamination area for more thorough cleaning with approved or reagent water.
The samples will then be transferred to a clean cooler and the sample identities will be
noted and checked on a Chain-of-Custody Record. The samples, now in a clean cooler,
will be stored in the sample staging area prior to shipment.

4.9.6 Monitoring Equipment Monitoring equipment will be protected from
contamination by draping, masking, or otherwise covering the instruments with plastic
without hindering the operation of the unit. Photoionization detectors (PIDs), for
example, can be placed in a clear plastic bag that allows reading of the scale and
operation of the controls. PIDs can be partially wrapped, keeping the sensor tip and
discharge port clear. Protective coverings will be removed and disposed of in
appropriate containers.

If contamination has penetrated the monitoring equipment’s protective covering, the field
equipment will be decontaminated. Any direct or obvious contamination will be brushed
or wiped with a disposable paper wipe, wiped off with damp disposable wipes (i.e., baby
wipes, if this will not harm the equipment), and air dried. The field equipment will be
checked, recalibrated, and recharged as necessary for the next day’s operation. They will
then be wrapped with new protective coverings prior to reuse.

4.9.7 Respirators Contaminated respirator masks will be stored in plastic bags or
buckets until they can be decontaminated. Respirator masks will be decontaminated
daily when used. The masks will be disassembled, the cartridges set aside, and the rest
placed in a cleansing solution. Parts will be pre-coded (for example, "#1" on all parts of
mask no. 1). After an appropriate time within the solution, the parts will be removed
and rinsed with tap water. The old cartridges will be marked to indicate length of usage
(if means to evaluate the cartridges’ remaining utility are available) or will be discarded
into the container for contaminated trash disposal. In the morning, the masks will be
reassembled and new cartridges installed if appropriate. Personnel will inspect their own
masks and will readjust the straps for proper fit.

4.9.8 Laboratory Equipment Sample handling areas and field laboratory equipment will
be cleaned and wiped daily. Disposable wipes will be used and discarded in a plastic
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trash bag. These will subsequently be taken to and placed in the disposal drum for final
disposition. For demobilization equipment will be disassembled and decontaminated.
Any equipment that cannot be satisfactorily decontaminated will be disposed of (e.g.,
glassware, disposal surface covers), as previously indicated.

W0129268.080 4-38 7559-25



5.0 HANDLING IDW

5.1 SOIL. Soil from the installation of monitoring wells and piezometers will be piled
next to the boring. After each monitoring well or piezometer is installed, the soil from
the exploration will be spread on the ground in the immediate vicinity of the exploration.

5.2 GROUNDWATER. Groundwater removed from monitoring wells or piezometers

during development or purging prior to sampling, will be discharged to the ground
surface in the immediate vicinity of the monitoring well or piezometer.
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6.0 SAMPLE HANDLING

Procedures for sample container selection and labeling, chain of custody, shipping
procedures, and recordkeeping procedures are described the QAPjP. An example chain
of custody record is presented in Figure 6-1.
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APPENDIX A-2.1

LABORATORY ANALYTICAL METHODS AND DETECTION LIMITS
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TABLE A-1

LABORATORY ANALYTICAL METHODS

ED!
Soils TCL Volatiles P+T GC/MS CLP-COP
Soils TCL Semivolatiles GC/MS CLP-COP
Soils TAL Metals AAS/PES CLP-CIP
Soils TOC Combustion ASA/SSA
Soils Cyanide Colorimetric CLP-CIP
Soils TCLP AAS/PES CLP-CIP
Groundwater TCL Volatiles P+T GC/MS CLP-COP
Groundwater TCL Semivolatiles GC/MS CLP-COP
Groundwater TAL Metals AAS/PES CLP-CIP
Groundwater Cyanide Colorimetric CLP-CIP
Air TSP Gravimetric
Air TAL Metals AAS/PES USEPA 3010/6010
Air TCL Semivolatiles GC/MS USEPA TO-13/
CLP-COP
NOTES:
GC/MS Gas Chromatrograph/Mass Spectrometry
CLP-COP Contract Laboratory Program — Caucus Organic Protocol
CLP-CIP Contract Laboratory Program — Caucus Inorganic Protocol
PES Plasma Emission Spectroscopy
TCL Target Compound List
AAS Atomic Adsorption Spectroscopy
P+T Purge and Trap
TSP Total Suspended Particulate
ASA/SSSA Method of soil analysis, Part 2 ASA—~SSSA, 2nd Ed., 1982
TAL Target Analyte List ' o
TCLP Toxicity Characteristics Leaching Procedure
NAVYLAM
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TABLE A-2
DETECTION LIMITS FOR TCL ORGANICS

100 Chloromethane 1 10
101 Bromomethane 1 10
102 Vinyl Chloride 1 10
103 Chloroethane 1 10
104 Methylene Chloride 2 10
105 Acetone 5 10
106 Carbon Disulfide 1 10
107 1,1-Dichloroethyelene 1 10
108 1,1-Dichloroethane 1 10
109 1,2—Dichloroethylene (total) 1 10
110 Chloroform 1 10
111 1,2—Dichloroethane 1 10
112 2—Butanone 5 10
113 1,1,1—-Trichloroethane 1 10
114 Carbon Tetrachloride 1 10
116 Bromodichloromethane 1 10
117 1,2-Dichloropropane 1 10
118 cis—1,3—Dichloropropene 1 10
119 Trichloroethylene 1 10
120 Dibromochloromethane 1 10
121 1,1,2—Trichloroethane 1 10
122 Benzene 1 10
123 trans—1,3—Dichloropropene 1 10
125 Bromoform 1 10
126 4—Methyl-2-Pentanone 5 10
127 2—Hexanone 5 10
128 Tetrachloroethylene 1 10
129 1,1,2,2—Tetrachloroethane 1 10
130 Toluene 1 10
131 Chlorobenzene 1 10
132 Ethylbenzene 1 10
133 Styrene 1 10
134 Total Xylenes 1. 10
135 1,2—Dichloroethylene (trans) 1

136 1,2-Dichloroethylene (cis) 1

137 1,2—Dichlorobenzene 1

138 1,3—Dichlorobenzene 1

139 1,4—Dichlorobenzene 1

140 1,2—Dibromo—3-Chloropropane 1
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DETECTION LIMITS FOR TCL SEMIVOLATILE ORGANIC COMPOUNDS

TABLE A-3

200 ) Phenol 10 300 235 2,4-Dintrophenol 25 800
201 bis(2—Chloroethyl)ether 10 300 236 4—Nitrophenol 25 800
202 2—Chlorophenol 10 300 237 Dibenzofuran 10 330
203 1,3-Dichlorobenzene 10 300 238 2,4-Dinitrotoluene 10 330
204 1,4-Dichlorobenzene 10 300 239 Diethylphthalate 10 330
206 1,2-Dichlorobenzene 10 300 240 4-Chlorophenyl—phenylether 10 330
207 2—Methylphenol 10 300 241 Fluorene 10 330
208 2,2-oxybis(1 —chloropropane} 10 300 242 4—Nitroaniline 25 800
209 4--Methyphenol 10 300 243 4,6-Dinitro—2—methylphenol 25 800
210 N-Nitroso—di—n—propylamir 10 300 244 N—Nitrosodiphenylamine 10 330
211 Hexachloroethane 10 300 245 4--Bromophenyl—phenylether 10 330
212 Nitrobenzene 10 300 246 Hexachlorobenzene 10 330
213 Isophorone 10 300 247 Pentachlorophenol 25 800
214 2—Nitrophenol 10 300 248 Phenanthrene 10 330
215 2,4—-Dimethylphenol 10 300 249 Anthracene 10 330
217 bis(2—Chloroethoxy)methane 10 300 250 Di~n—butylphthalate 10 330
218 2,4—-Dichlorophenol 10 300 251 Fluoranthrene 10 330
219 1,2,4—Trichlorobenzene 10 300 252 Pyrene 10 330
220 Naphthalene 10 300 253 Butylbenzylphthalate 10 330
221 4—Chloroaniline 10 300 254 3,3—Dichlorobenzidine 10 330
222 Hexachlorobutadiene 10 300 255 Benzo(a)Anthracene 10 330
223 4—Chloro—3—Methyphenol 10 300 256 Chrysene 10 330
224 2—Methylnaphthalene 10 300 257 bis(2—Ethylhexyl)phthalate 10 330
225 Hexachlorocyclopentadiene 10 300 258 Di—n—-octylphthalate 10 330
226 2,4,6—Trichlorophenol 10 300 259 Benzo(b)Fluoranthene 10 330
227 2,4,5—-Trichlorophenol 25 800 260 Benzo(k)Fluoranthene 10 330
228 2—Chloronaphthalene 10 300 261 Benzo(a)Pyrene 10 330
229 2—Nitroaniline 25 800 262 'Indeno(1,2,3—-cd)Pyrene 10 330
230 Dimethylphthalate 10 300 263 Dibenz(a,h)Anthracene 10 330
231 Acenaphthylene 10 300 264 Benzo(g,h.i)perylene 10 330
232 2,6-Dinitrotoluene 10 300 267 Carbazole 10 330
233 3—Nitroaniline 25 800

234 Acenaphthene 10 300
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TABLE A-4

DETECTION LIMITS FOR TAL METALS, CYANIDE, AND TOC

400 Aluminum 200 40 413 Manganese
401 Antimony 60 12 414 Mercury
402 Arsenic 10 2 415 Nickel

403 Barium 200 40 416 Potassium
404 Beryllium 5 1 417 Selenium
405 Cadmium 5 1 418 Silver

406 Calcium 5000 1000 419 Sodium
407 Chromium 10 2 420 Thallium
408 Cobalt 50 10 421 Vanadium
409 Copper 25 5 422 Zinc

410 iron 100 20 423 Cyanide
411 Lead 3 0.6 TOC

412 Magnesium 5000 1000

15

0.2

40
5000

10
5000
10
50
20
10

1000

1000

10

10

DETECTION LIMITS FOR TCLP ANALYSES

DETECTION LIMITS FOR AIR ANALYSES

100 ug/f
.001-0.74 ng/m3
2.5-25ng/m3

D004 Arsenic 5 TSP
D005 Barium 100 TAL Metals
D006  Cadmium 1 TCL SVOC
D007 Chromium 5
D008 Lead 5
D009 Mercury 0.2
Do10 Selenium 1
D011 Silver ' 5
NOTES:
CRQL Contract Required Quantitation Limits
CRDL Contract Required Detection Limit
DL Detection limit
LDL Low detection limit
ug/L Micrograms per liter
ug/kg Micrograms per kilogram
ug/f Micrograms per filter
ng/m3 Nanograms per cubic meter
TOC Total Organic Carbon
TSP Total Suspended Particulates
NAVYITGS
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TABLE A-5

DETECTION LIMITS FOR AIR ANALYSES

TSP 100 ug/f

TAL METALS .001-0.74 ng/m3—analyte specific
TCL SVOC 2.5-25 ng/m3—compound specific
NOTES:

CRQL Contract Required Quantitation Limit

DL Detection limit

TCL Target Compound List

TAL Target Analyte List

ug/I Micrograms per liter

ug/kg Micrograms per kilogram

mg/kg Milligrams per kilograms

ug/f Micrograms per filter

ng/m3 Nanograms per cubic meter

LDL Low detection limit achieved for TCL VOC analysis
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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the ABB Environmental Services Inc. (ABB-ES) Generic HASP
developed under the Comprehensive Long-Term Environmental Action - Navy (CLEAN)
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29
Code of Federal Regulations (CFR) 1910.120. As such, the HASP addresses those
activities associated with field operations for this project. Compliance with this HASP is
required for all ABB-ES personnel, contractor personnel, or third parties entering the
Site.

1.2 PROJECT PERSONNEL.

1.2.1 Task Order Manager The Task Order Manager (TOM), is the individual with
overall project management responsibilities. Those responsibilities as they relate to
health and safety include provision for the development of this site-specific HASP, the
necessary resources to meet requirements of this HASP, the coordination of staff
assignments to ensure that personnel assigned to the project meet medical and training
requirements, and the means and materials necessary to resolve any health and safety
issues that are identified or that develop on the project.

1.2.2 Field Operations Leader The Field Operations Leader has vested authority from
the TOM to carry out day-to-day site operations.

1.2.3 Health and Safety Officer The Health and Safety Officer (HSO) will have at least
an indirect line of reporting to the Health and Safety Manager (HSM) through the
Health and Safety Supervisor (HSS) for the duration of his assignment as project HSO.
The HSO is responsible for developing and implementing this site-specific HASP in
accordance with the CLEAN HASP. The HSO will 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
USEPA, Occupational Safety and Health Administration (OSHA), or other governmen-
tal agency personnel visiting an ABB-ES site in response to health and safety issues.
The HSO, in consultation with the HSS or HSM, is responsible for updating and
modifying this HASP as site or environmental conditions change. Additional description
of the duties of the HSM, HSS and HSO are provided in Part II of the HASP in
Appendix A.

1.2.4 Field Engineer/Scientist This category includes engineers, scientist, and techni-
cians who will perform site reconnaissance, geophysical/seismic surveys, surface water
and sediment sampling, soil sampling, groundwater sampling and air sampling.

W0129272.080 7559-25
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1.3 TRAINING. Training is defined in Chapter 3.0 of the CLEAN HASP. All
personnel entering potentially contaminated areas at this site must meet the require-
ments of 29 CFR 1910.120. Personnel without the required training will not be
permitted in any area with potential for exposure to toxic substances or harmful physical

agents (i.e., downrange). The ABB-ES training program is described in Section 3.0 of
the ABB-ES generic HASP.

1.4 MEDICAL SURVEILILANCE. All personnel entering potentially contaminated areas
of this site will be medically qualified for site assignment through a medical surveillance
program outlined in the ABB-ES Generic HASP. Personnel who have not received
medical clearance will not be permitted in any area with potential for exposure to toxic
substances or harmful physical agents (i.e., downrange). Chapter 4.0 of the CLEAN
HASP contains further information on Medical Surveillance Programs. ABB-ES’
Medical Surveillance Program is described in Section 2.0 of the ABB-ES generic HASP.

W0129272.080 7559-25
1-2



2.0 TASK ANALYSIS

Field work at OU-2 will include the following tasks:

site walkovers

topographic surveys

ecological inventories

surface soil sampling

subsurface soil sampling

sediment and surface water sampling

collection of geotechnical information with piezometric cone penetrometer
testing (PCPT) equipment

groundwater sampling using PCPT equipment
monitoring well installation

collection of groundwater samples from monitoring wells

The hazardous substances, risks, and protective measures identified and described in the
following subsections apply to all these tasks.

2.1 HAZARDOUS SUBSTANCES. Based on the available data the contaminants of
concern known or suspected to be present on site, along with any established exposure
limits for those substances, are listed in Table 2-1.

2.2 SITE RISKS. The following are the health hazards and safety hazards that are
anticipated to be encountered at the site.

2.2.1 Health Hazards Personnel may be exposed to volatile and/or semi-volatile
contaminants. Hazardous substance information forms (Material Safety Data Sheets,
MSDS) for the contaminants of concern are contained in Appendix B.1 of this HASP.
All activities at this site will be conducted in unconfined areas. This will help minimize
the chances of exposure of on-site personnel to high vapor concentrations of any
contaminants.

2.2.2 Safety Hazards Safety Hazards include those hazards that 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, person-
nel should take time to drink fluids and cool off to avoid overheating and symptoms
related to heat stress. Listing of heavy objects should be done with caution. Personnel
should assist one another with moving heavy objects or use the appropriate equipment to

W0129272.080 7559-25
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accomplish these tasks. During all site activities, personnel should be aware of the
possibility of an encounter with poisonous snakes.

Power substations, powerlines, underground utilities, and underground pipelines are to
be avoided during drilling operations. Necessary work permits for activities will be
obtained from the Public Works Department or the appropriate department (e.g., fire
department, etc.). Safety hazards and methods to reduce employee/contamination
exposure to hazardous substances is addressed in the ABB-ES generic HASP in
Appendix 6.0, Personal Protective Equipment; Section 12.5, Monitoring Equipment;
Section 6.0, Section 7.0, Work Practices; Appendix G, Confined Space Entry Procedures
(not planned for this work); Section 10.0, Temperature Extremes; Section 8.0,
Decontamination, and Section 9.0, Emergency Planning.

2.2.3 Health and Safety Assessment Based on the available information (nature of the
work, potential on-site chemicals and their properties, exposure limits, etc.), hazards
associated with conducting the described field work are considered to be low, assuming
appropriate health and safety practices are maintained.

W0129272.080 7559-25
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TABLE 2-1
CONTAMINANTS OF CONCERN

SITE SPECIFIC
HEALTH AND SAFETY PLAN

CONSTITUENT MAX,! PEL/TLV? MEDIA3
REP. CONC.
Volatiles
Benzene 1 GW
1,1-Dichloroethane 0.187 100 GW
1,1,1-Trichloroethane 0.014 350 GW
Tetrachloroethane 0.001 1 GW
Trichloroethene 0.045 50 GW
Tetrachloroethene 0.015 25 GW
Toluene 0.054 100 GW
Methylene Chloride 13 50 GW
Methyl Ethyl Ketone 0.016 200 GW
Vinyl Chloride 1 GW
Xylene 100 GW

Phenol 15 5 GW
Cresol 0.4 5 GW
Notes:
1. Maximum reported concentration mg/l (water).
2. Permissible exposure limit/threshold limit value (parts per mxlhon)
3. Ground water, surface, water, soil, or air.

2.3 PROTECTIVE MEASURES. The following are the protective measures that will be
used at the site.

2.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans to blow
volatilized chemicals away from the work area) will be used. Engineering controls are
described in more detail in Section 7.4 of the ABB-ES generic HASP, however it is
anticipated that engineering controls will not be necessary.

W0129272.080 7559-25
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2.3.2 Levels of Protection Level D Protection will only be used when the atmosphere
contains no known hazard, all potential airborne contaminants can be monitored for, and
work functions preclude splash, immersion, or the potential for unexpected inhalation or
contact with hazardous levels of any chemical. It is anticipated that work at OU-2 may
require modified Level D protection. Modified Level D is Level D protection with the
addition of chemical protective clothing. Modified Level D does not include respiratory
protection.

Higher levels of personal protection will be used as dictated by conditions discovered in
the field and as directed by the HSO. Guidance on selection of the level of personal
protection is provided in Subsection 2.4.1 of this HASP and Section 6.0 of the ABB-ES
generic HASP.

24 MONITORING. It is intended that real time monitoring instrumentation will be
used to monitor the work environment in order to ensure the appropriate level of
protection for the site team.

2.4.1 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 used at the site, and
may be used as the basis for upgrading or downgrading the levels of protection in
conformance with action levels provided in this HASP and at the direction of the site
HSO.

A respirable dust monitor will be used at the site in areas where semivolatile contamina-
tion and dry dusty conditions exists. If the monitor reads > 5 mg/m>, the field team will
withdraw from the site.

Level D or (modified) is acceptable if:

FID < 10 ppm, and
o Benzene and vinyl chloride 0.5/a tubes <0.5 ppm . _

Level C required if:
. FID reads between 10 and 700 ppm, and/or
J Benzene 5/b between 0.5 and 50 ppm
. vinyl chloride 0.5/a < 0.5 ppm

Level B required if:

o FID = 70 ppm, or

‘W0129272.080 7559-25
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. Benzene 5/b = 50 ppm
J Vinyl chloride 0.5/a =0.5 ppm

Refer to Chapter 7.0 of the CLEAN HASP for information on the calibration and
maintenance of the equipment.

A Foxboro Organic Vapor Analyzer 128 (OVA) and draeger tubes will be used at the
Site. If the OVA detects a steady measurable quantity of organic vapors above back-
ground in the breathing zone, monitor with a benzene 6.5/a and vinyl chloride 0.5/a
draeger tube. If benzene reads = 0.5 ppm, upgrade to Level C. If vinyl chloride reads
> 0.5 ppm, upgrade to Level B. If benzene or vinyl chloride levels are <0.5 ppm,
continue work at modified Level D till the FID reads 10 ppm, monitor with benzene 5/b
tube. If benzene levels exceed 50 ppm, upgrade to Level B. Otherwise continue
working at Level C till FID reads 700 ppm, then upgrade to Level B.

Additional monitoring equipment that may be utilized at the site are described in
Section 7.3 of the ABB-ES generic HASP.

2.4.2 Personal Monitoring Personal monitoring will be undertaken to characterize the
personal exposure of high risk employees to the hazardous substances they may encoun-
ter on-site. Personal monitoring will be conducted on a representative basis. Personnel
who conduct a high risk work task will be noted in field logs. Thermoluminescent
Dosimetry Body Badges will be used by all workers at the site.

Refer to Chapter 7.0 of the CLEAN HASP for information on the maintenance and
calibration of the equipment. Additional information concerning personal monitoring, if
required, is provided in Section 7.3.2 of the ABB-ES generic HASP.

W0129272.080 7559-25
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3.0 SITE CONTROL

3.1 ZONATION. The general zonation protocols that should be employed at hazardous
waste sites are described in Chapter 8.0 of the CLEAN HASP. The site-specific
zonation that will be used for this project is described as follows:

Due to the nature of the work (multiple soil borings and monitoring well sampling
throughout the study area) and the properties of the potential chemicals found on-site,
typical exclusion, contamination reduction, and support zones are not necessary or
practical at all locations. Therefore, where appropriate, a "floating" exclusion zone in the
perimeter of the sampling site will be established to eliminate access to the area by
individuals not working on the project or involved in the assessment work. The perime-
ter will be at least 30 feet in radius and moved accordingly as the assessment points are
moved.

Zonation of waste sites and "floating" decontamination stations are described in the
ABB-ES generic HASP in Section 5.0 Site Control and Section 8.0 Decontamination. A
decontamination area will be established adjacent to the Polishing Pond OU-2. A
diagram of the decontamination pad is provided in Section 4.0 of the OU-2 Field
Sampling Plan (Appendix A-2 of the OU-2 Project Work Plan). The purpose of the
decontamination pad is to provide a central area for the decon of field sampling and
equipment, vehicles and large field equipment (tractors, drill rigs, trucks, etc).

3.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:

HELP three short blasts  (...)
EVACUATION three long blasts (__ )
ALL CLEAR alternating long and short blasts ( _..._.)

The air horn will be kept in the Exclusion Zone or Support Zone. Site communication
and work practices are discussed in more detail in Part II of the HASP in Appendix H.

3.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the Site will be conducted
according to these established protocol and guidelines for the safety and health of all
involved. Specific work practices necessary for this project or those that are of signifi-
cant concern are described as follows.

W0129272.080 7559-25
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Work and sampling will be conducted in Level D clothing and equipment, unless
site specific conditions are discovered that require a higher level of personal
protection. Zonation of site work areas, typical work practices and levels of
personal protection are discussed in the ABB-ES generic HASP in Section 5.0 Site
Control Section 7.0 Work Practices and Section 8.0 Decontamination.

W0129272.080 7559-25



4.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the Site will be subject to
decontamination, which will take place in the contamination reduction zone. The
decontamination areas will consist of either the "fixed" decontamination station

(Figure 3-1) located on-site for work conducted at OU-2 and "floating" decontamination
stations for work conducted off-site. General decontamination practices are described in
Chapter 13.0 of the CLEAN HASP and in Part II of the Site Specific HASP in
Appendix L.

4.1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are
subject to decontamination (as necessary). The decontamination procedure required will
be determined by the nature and level of contamination found at the sites. At a
minimum, site personnel will remove loose soils from boots and clothing before leaving
the site. More thorough decontamination procedures will be observed as dictated by site
conditions.

4.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the site
and placing the equipment on plastic sheeting, not the ground. Sampling equipment
used at the site will be used only once or will be field cleaned between samples. Small
equipment decontamination is described in more detail Section 8.3 of the HASP.

4.1.2 Heavy Equipment Decontamination Drilling equipment will be protected from
contamination as much as possible by placing the equipment on plastic sheeting, not the
ground. The drill rig and associated drilling equipment will be cleaned with high
pressure water or high pressure steam followed by a soap and water wash and rinse.
Loose material will be removed by brush. The person performing this activity will be at
the level of protection used during the field investigation. Heavy equipment decontami-
nation is described in more detail in Section 8.4 of the ABB-ES generic HASP.

42 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All
disposable protective gear, decontamination fluids (for both personnel and equipment),
other disposable materials will be disposed at the site. Disposable material (e.g., gloves
and Tyveks) will be bagged and disposed of properly. Collection and disposal of
decontamination products is described in more detail Section 8.5 of the ABB-ES generic
HASP.

W0129272.080 7559-25
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5.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been undertaken for
operations at this site. Most sections of the HASP provide information that would be
used under emergency conditions. General emergency planning information is addressed
in Chapter 14.0 of the CLEAN HASP and in Part II of the Site Specific HASP in
Appendix M. The following subsections present site-specific emergency and contingency
planning information.

5.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The
site HSO or the Health and Safety designee is the primary authority for directing opera-
tions at the site under emergency conditions. All communications both on- and off-site
will be directed through the HSO or designee.

5.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site evacuation,
and evacuation of the surrounding area.

Upon determination of conditions warranting site evacuation, the work party will
proceed upwind of the work site and notify the security force, HSO, and the field office
of site conditions. If the decontamination area is upwind and greater than 500 feet from
the work site, the crew will pass quickly through decontamination to remove contaminat-
ed outer suits. If the hazard is toxic gas, respirators will be retained. The crew will
proceed to the field office, only if upwind, or the designated rally point to assess the
situation. There the respirators may be removed (if instrumentation indicates an accept-
able 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.

5.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured
on-site will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of transport
would be through professional emergency transportation means; however, when this is
not readily available or would result in excessive delay, other transport will be autho-
rized. Under no circumstances will injured persons transport themselves to a medical
facility for emergency treatment.

W0129272.080 7559-25
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6.0 ADMINISTRATION

6.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate
in downrange activities at this site have been reviewed and certified for site operations
by the Project Manager and the HSS. Certification involves the completion of appropri-
ate training, a medical examination, and a review of this site-specific HASP. All persons
entering the site must use the buddy system, and check in with the Site Manager and/or
HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL.:

To Be Determined

* FIRST-AID-TRAINED
+ CPR-TRAINED

W0129272.080 7559-25
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6.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the
undersigned certify that this HASP will be used for the protection of the health and
safety of all persons entering this site.

Health and Safety Officer Date
Project Manager Date
Health and Safety Manager/Supervisor Date

6.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

W0129272.080 7559-25
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6.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all on-site
personnel and kept in the Support Zone during site operations. It is not a substitute for
the Medical Surveillance Program requirements consistent with the CLEAN HASP. This
data sheet will accompany any personnel when medical assistance or transport to hospital
facilities is required. If more space is required, use the back of this sheet.

Project:

Name:

Address:

Home Telephone: Area Code ()

Age: Height: Weight:
In case of emergency, contact:

Address:

Telephone: Area Code (__ )

Do you wear contact lenses? Yes ( ) No ( )

Allergies:

List medication(s) taken regularly:

Particular sensitivities;

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ()

W0129272.080 7559-25
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6.S EMERGENCY TELEPHONE NUMBERS.

NAS Jacksonville

Police Department 911
Rescue Service 911
St. Vincents Hospital (904) 387-7395
Riverside Hospital (904) 387-7070

Other Contacts

National Poison Control Center (800) 492-2414

Maine Poison Control Center (207) 871-2950

National Response Center (800) 424-8802
Regional USEPA Emergency Response (800) 414-8802
Chemical Manufacturers Association

Chemical Referral Center (800) 262-8200

Site HSO: To Be Determined

Task Order Manager: Phil Georgariou (904) 656-1293
Regional HSS: Jack Davis (904) 656-1293

ABB Environmental HSM: Cindy Sundquist (800) 341-0460 ext. 2657

EMERGENCY CONTACTS

Dr. Frank Lawrence (207) 871-2617
Bruce Campbell, RPh (207) 871-2449
Florida Poison Control Center (800) 282-3171
ABB-ES (Maine) (800) 476-0460
ABB-ES (Florida) (904) 656-1293

USEPA Emergency Response (800) 414-8802

6.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of

medical assistance for the site is:

Facility Name: Saint Vincent’s Hospital

Address: 1800 Barrs, Jacksonville, FL

Telephone Number: (904) 387-7395

W0129272.080 7559-25
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Directions to primary source of medical assistance: (attach map)

Exist NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)

heading north. Proceed north to Park Street and take a right (east) onto Park

Street. Proceed on Park to Barrs and take a right. At the end of Barrs on the

right is St. Vincent’s.

Alternative source of medical assistance:

Facility Name: Riverside Hospital

Address: 2033 Riverside Avenue, Jacksonville, FL

Telephone Number: (904) 387-7070

Directions to alternate source of medical assistance: (attach map)

Exit NAS via the main gate and take a right onto Roosevelt Blvd. (Hwy 17)

heading north. Proceed north to Park Street and take a right (east) onto Park

Street. Proceed on Park Street to Margaret Street and take a right. At the corner

of Margaret Street and Riverside is Riverside Hospital on the right.

W0129272.080 7559-25
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ACT ACETONE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature P Temperature A
(deg‘?’ees F) fo%t (degFl)'ees F) per pound-F (degeees [5) ”ng""Ch per h_our- (degeees F) Centipoise
quare foot-F
—120 56.350 34 .507 ] 30 1.193 N
—110 55.980 36 .508 35 1.184 o]
—100 55.620 38 .508 40 1.174 T
—90 55.250 40 .509 45 1.164
—80 54.880 42 510 50 1.155 P
—70 54.520 44 511 55 1.145 E
—60 54,150 46 512 60 1.135 R
—50 53.780 48 .513 65 1.126 T
—40 53.400 50 514 70 1.116 |
—30 53.030 52 514 75 1.106 N
—20 52.650 54 515 80 1.097 E
—10 52.280 56 .516 85 1.087 N
0 51.900 58 517 90 1.077 T
10 51.520 60 518 95 1.068
20 51.140 62 519 100 1.058
30 50.760 64 519 105 1.048
40 50.380 - 66 520
50 50.000 68 521
60 49.610 70 522
70 49.230 72 523
80 48.840 74 524
90 48.450 - 76 525
100 48.070 78 525
110 47.680 80 .526
120 47.280 82 527
84 .528
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
M —20 .245 —20 .00302 0 275
| —10 .354 =10 .00426 25 .286
S 0 .501 0 .00590 50 .296
o] 10 .698 10 .00804 75 .307
| 20 .956 20 .01079 100 317
B 30 1.291 30 .01427 125 327
L 40 1.719 40 .01862 150 .337
E 50 2.260 50 .02399 175 347
60 2.935 60 .03056 200 .357
70 3.770 70 .03851 225 367 R
80 4.791 80 - .04803 - - 250 377
90 6.029 90 05934 275 .386
100 7.516 100 .07266 300 .395
110 9.290 110 .08823 325 .405
120 11.390 120 10630 350 414
130 13.850 130 12710 375 423
140 16.720 140 .15090 400 431
150 20.060 150 .17800 425 .440
160 23.890 160 .20860 450 449
170 28.290 170 .24310 475 457
180 33.300 180 28170 500 466
190 38.980 190 .32460 525 474
550 .482
575 .490
600 .498




ACETONE

ACT

2-Proy

Dimethyi ketone
Propanone

Common Synonyms Watery liquid Colorless Sweet odor

panone
Floats and mixes with water. Flammable, irritating vapor is
produced.

Stay upwind and use water Spray 10 “knock down™ vapor.

Shut off ignition sources and call fire depariment. Keep peopte away.
Stop gischarge if possible

isolate and remove discharged matenial

Avoid contact with liquid and vapor

Notify local heaith and poliution control agencies.

6. FIRE HAZARDS
6.1  Flash Point: 4'F O.C; 0'F C.C
6.2 Flammable Limits in Air: 2.6%-12.8%
6.3  Fire Extinguishing Agents: Alcohoi foam,
dry chemical. carbon dioxide
6.4  Fire Extinguishing Agents Not to be
Used: Water in straight hose stream will

scafter and spread fire and should not be

used.
6.5 Special Hazards of Combustion
Products: Not pertinent

10.  HAZARD ASSESSMENT CODE
{See Harard Assessment Handbook)
A-P-Q-R-S

1. HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguilations:
Flammable fiquid
11.2  NAS Hazard Rating for Buik Water

6.6 Behavlor In Fire: Not pertinent Transportation:
FLAMMABLE 6.7  Ignition Temperature: 869'F Category Rating
. . Fire. RO 3
Flashback along vapor trail may occur. 6.8  Electrical Hazard: Class ' Group O Health
Vapor may expiode if ignited in an enclosed area. 6.9 Burning Rate: 3.9 mm/min. eal
Extinquish with dry chemical, alcool foam, or carbon dioxide 6.10 Adiabatic Flame Temperature: Vapor Imtant. ... 1
Water may be ineffective on fire. Liquid or Sotid Imtant .0
Fire Cool exposed contaners with water Data not available b
6.1 Stoichiometric Alr to Fuel Ratio: 0isons. ... °
Data not available Water Polution
6.12 Flame Temperature: Data not available Human Toxicity IR 1
Aquatic Toxicity . .. RS |
Aesthenc Effect. . . e 1
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY Reactivity
VAPOR 7.1 Reactivity With Water: No reaction Other Chemicals ... !
Irritating to eyes, nose and throat. . Water 2
It inhaled, may cause difficult breathing or loss of consciousness. 7.2 Reactlvity with Common Materials: Seif Reaction 0
Move to fresh ar. reaction : :
it breathing has stopped, gwve antificial respiration 7.3 Stability During Transport; Stable 11.3 NFPA Hazard Classification:
If breathing is difficutt, give oxygen - .
reaining o g 9 7.4 Neutralizing Agents for Acide and Category Ciassification
LiQuID Caustics: Not pertinent Heaith Hazard (Blue)..... ... ...
irritating to eyes.
Not |rnlga(mg {o skin. 7.5 Polymerization: Not pertinent :lamr‘nab-mz Ted' . . -3
EXPOSUI’e IF IN EYES, hold eyeligs open and flush with plenty of water. 7.6 inhibitor of Polymerization: eactvity (Yellow) .............. 0
Not pertinent
7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: 18
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Dangerous to aquatic life in high concentrations. Liguid
Water May be dangerous il it enters water intakes. 122 Molecuiar Weight: 58.08
i Notify local health and poilution control officials. 123  Boiling Point at t atm:
PO"UtIOn Notify operators of nearby water intakes 133°F = 56.1°C = 320.3'K
124 Freezing Point

1. RESPONSE TO DISCHARGE 2 LABEL
(See R Handl ) 2.1 Category: Flammabie liquid
Issue warning-high flammability 2.2 Class: 3

Disperse and flush

3.1

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Compatibility Class: Ketone 4.1 Physical State (as shipped): Liquid
Formula; CHaCOCH, 4.2 Color: Coloriess
IMO/UN Designatlon: 3.1/1090 4.3 Odor: Sweetish; pleasant, resembling that

DOT ID No.: 1050
CAS Registry No.: 67-64.1

of mint or fruit; pungent; sharp,
penetrating residual; ketonic, pleasant,
non-residual

8. WATER POLLUTION

8.1 Aquatic Toxicity:

14,250 ppm/24 hr/sunfish/killed/tap water

13,000 ppm/48 hr/mosquito tish/TLy/ turbid
waler

8.2 Waterfowl Toxiclty: Not pertinent

8.3 Biological Oxygen Demand (BOD):
(Theor) 122%, 5 days

8.4 Food Chaln Concentration Potentiat:
None noted

—138°F = —94.7'C = 178.5°K
12.5  Critical Temperatura:
455°F = 235'C = 508'K
12.6  Critical Pressure:
682 psia = 46.4 atm = 4.70 MN/m?
127 Specitic Gravi
0.791 at 20*C (liquid)
128 Liquid Surface Tension: Not pertinent
12.9  Liquid Water interfacial Tension:
Not pertinent
12.10 Vapor (Gas) Specific Gravity: 2.0
12.11 Ratio of Specific Heats of Vapor (Gas)
1127
12.12 Latent Heat of Vaporization:
220 Btu/lb = 122 cal/g =
5.11 X 105 J/kg
12.13 Heat of Combustion: —12,250 Biu/Ib
= —6808 cal/g = —285.0 X 10° J/kg
12.14 Heat of Decomposition: Not pertinent-

5.2

5.3

59

5.10
5.1

5. HEALTH HAZARDS

Personal Protective Equipment: Organic vapor canister or air-supplied mask; synthetic rubber
gloves; chemical safety goggles or face splash shield.

Sy g E: e INHALATION: vapor iitating to eyes and mucous membranes;
acts as an anesthetic in very high concentrations. INGESTION: low order of toxicity but very
imitating to mucous membranes. SKIN: prolonged excessive contact causes defatting of the skin,
possibly leading to dermatitis.

Treatment of Exposure: INHALATION: if victim is overcome, remove to fresh air and call a
physician; artificial 1 if breathing is iregular or stopped. INGESTION: if victim
has swailowed large amounts and is conscious and not having convulsions, induce vomiting and
get medical help promptly; no specific antidote known. SKIN: wash well with water. EYES: flush
with water immediately for at least 15 min. Consult a physician.

Threshold Limit Value: 750 ppm

Short Term Inhalation Limits: 1000 ppm for 30 min.

Toxicity by Ingestion: Grade 1, LDso = 5 to 15 g/kg (dog)

Late Toxicity: Not pertinent

Vapor (Gas) Irritant Characteristics: It present in high concentrations, vapors cause moderate
imitation of the eyes or respiratory system. Effect is temporary.

Liquid or Solld Irritant Characteristics: No appreciable hazard. Practically harmless to the skin
because it is very volatile and @vaporates quickly from the skin.

Odor Threshold: 100 ppm

1DLH value: 20000 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purity: Technical: 99.5% plus
0.5% water Reagent: 99.5% plus 0.5%
water

9.2 Storage Temperature: Ambient -

9.3 inert Atmosphere: No requirement

9.4 Venting: Open (flame arrester) or
pressure-vacuum

12.15 Heat of Solution: Not pertinent

12.16 Heat ot Potymerization: Not pertinent
12.25 Heat of Fusion: 23.42 cal/g

12.26 Limiting Value: Data not available
12.27 Reid Vapor Pressure: 7.25 psia

NOTES




BENZENE

BNZ
12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Pounds per cubic Tem| ture British thermal unit Temperature British thermal Temperature —
Togross Py foot (degrees F) per pound-F (degrees P e oo (dsgrees ) Centipoise
55 55.330 45 394 75 .988 55 724
60 55.140 50 .396 80 .981 60 693
65 54.960 55 .398 85 975 65 .665
70 54.770 60 .400 90 969 70 .638
75 54,580 65 .403 95 962 75 612
80 54,400 70 .405 100 956 80 .588
85 54.210 75 407 105 .950 85 .566
90 54.030 80 .409 110 .944 90 544
95 53.840 85 411 115 .937 95 524
100 53.660 90 414 120 .931 100 .505
105 53.470 95 416 125 925 105 .487
110 53.290 100 418 130 919 110 470
115 53.100 135 912 115 .453
120 52.920 140 .906 120 .438
125 52.730 145 .900
130 52.540 150 .893
135 52.360 155 .887
140 52.170 160 881
145 51.990 165 875
150 51.800 170 .868
155 51.620
160 51.430
165 51.250
170 51.060
175 50.870

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .180 50 .881 50 01258 0 204
60 1.171 60 .01639 25 219
70 1.535 70 .02109 50 .234
80 1.989 80 .02681 75 .248
90 2.547 90 .03371 100 261
100 3.227 100 .04196 126 275
110 4.049 110 .05172 150 .288
120 5.033 120 .08317 175 .301
130 6.201 130 .07652 200 313
140 7.577 140 .09194 225 325
150 9.187 150 .10960 250 .337
160 11.060 160 .12980 275 .349
170 13.220 170 .15270 300 .360
180 16.700 180 .17850 325 37
190 18.520 190 .20750 350 .381
200 21.740 200 .23970 375 392
210 25.360 210 .27560 400 .402
425 412
450 421
475 431
500 440
525 449
550 .457
575 .465
600 474




Common Synonyme Watery bquad Coloness Gasomne-tike odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
it 6.1 Fash Point 12°F C.C, (See Hazard Assessment Handbook)
Float! ner. Flammabie, vrtating vapor 1s produced. Freezng s2 n Al 1.3%-7. 9% A-T-U-v-w
Wl 3
ot & 42 ™9 6.3 Fire Extinguishing Agents: Ory chemical,
foam. or carbon dioxice
84 Fire Extinguishing Agents Not to be
Avoud COMact with hquid and vapor Keep people away Used: Water may be ineffective 11.  HAZARD CLASSIFICATIONS
Wear goggies and seif-contaned treattwng apparatus 8.5  Special Harards of Combustion
Shut off 1gmnhon sources and call tire depanment. Not 1.1 Code of Federsi Reguiations:
Stop discharge 1t possidie. Products: perhnent py |
Stay upwind and use water spray 10 “knock down'' vapor 8.8  Behavior In Fire: Vapor 1s heawer than ar lammabie iiqua Sulk Wat
Isoiate ana remove discharged matenal 112 NAS Hazard Rating for ater
Nouly iocat heaith and poliulion cantrol agencres and may travet conuderable distance 10 a T
s0urCe of igmbon and flash back renaportation:
FAMMABLE 6.7 Ignition Tempersture: 1097°F . Category Rn:\g
" WO s
Flasnback along vapor ra may occur. 8.8  Electrical Hazard: Class |. Group O Heai
Vapor may expiooe «f ignited 1n an encicsed ares 6.9 Buming Aste: 5.0 mm/en.
:.l” qos’;uq'.:nann: .:‘ a1, foam, or Carbon croxide e.10 A T \
XUNQuisH wni chemical. A xge. .. 1
Fire wale? may be ineHectve on fre. Data not avadanie 3
Cool exposed containers wih water 811 Stoikchiometric AW to Fuel Ratio: Pogons................. :
Data not avadable Water Poiuton
8.12 Flame T Data not Human Toxeity .. ........... 3
Aquatic Toxscity ... ..
Aestnetc Effect..... . ... .3
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactwity
VAPOR 2
Imtaung 10 eyes, nose and throat. 7.1 :mﬂvﬁv Wl!h:llt-r. No reachon ;
If inhaied, will cause . difficuit g, or loss of X 12 Y with No 0
Move 10 tresn av. reacnon
It breathing has siopped. give arihcial resprabon. 7.3 Stabiity During Transport: Stable 1.3 NFPA Hazard Classification:
1t breattung 1s dithcult, give oxygen 7' . ts for Acids and Category Classification
Liouio ’ m‘ Nol 1 pertnent Heaith Hazard (Bive)....... ... 2
Imtaung o skin and eyes. 75 P Not . Flammabeity (Red) ... ... . 3
armhul sHowed . olymerization: pertinen
E iy i S - Reactty (Yollow) . .. 0
Xposure Remove contanwnated clothing and shoes. 7.6 inhibitor of Polymertzation:
Flush attected areas with pienty of water Not perbnent
IF IN EYES, hoid ayeids open and llysh with plenty of water.
IF SWALLOWED and victim 1s CONSCIOUS. have victm dnnk waler 7.7 Molsr Reto (Reactant to
of mulk. Product): Data not avalable
7.8 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State at 15°C and 1 atrr
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquit
Water May be dangerous i 1t enters water ntaxes. 122 Molecular Weight: 78.11
Poliution Nonty local heaith and wiidiite officials. 123 Bolling Point at 1 atm:
Notity operators of nearty water intaxes. 176°F = 80.1°C = 353.9°K
124  Freezing Point
420°F = 55°C = 278.7°K
L RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Temperature:
(See R L H 2.1 Category: Flammable liquid 8.1 Aquatic Toxicity: 552.0°F = 288.9°C = 562.1°K
1838 warning-high flammabity 22 Class: ) 5 PPM/6 e/ minnow/ lethal/ drstilled 12.6  Critical Pressure:
Restrict access water 710 pma = 48.3 atm = 4.89 MN/m3?
. 20 ppm/24 he/sunfish/TL,_/1ap water 127  Specific Grevity:
§2 Waterfowt Toricity: Data not avasable 0.879 at 20°C (liquict)
843 Blological Oxygen Demand (800 128  Liquid Surtsce Tension:
1.2 ia/1b. 10 gays 28.9 aynes/cm = 0.0289 N/m at 20°C
8.4 Foad Chain Concentration Potentiak 128 Liquid Water intertacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 35.0 dynes/cm = 0.035 Ném at 20°C
3.1 CG Compativiiity Class: Aromatc 4.1 Physicsl State (a8 shipped) Liqud 1210 Vapor (Gas) Specific Gravity: 2.7
Hydrocarbon 42 Coigr: Coloriess - B 1211 Ratio of Specitic Heats of Vepor (Gesr
12 Formuix CeHs 4.3 Odor - rather 1081
3.3 IMO/UN Designation: 3.2/1114 odor; characiensbc odor 1212 Latent Heat of Vaporization
34 DOTID No: 1114 169 Btu/ib = 94.1 cai/g =
3.5 CAS Registry No.: 7143-2 3.94 X 10% J/xg
1213 Hest of Combustion: — 17,460 Bru/iy
= —9698 cal/g = —4060 X 10% J/kg
12.14 Heat o Decomposition: Not partnent
S. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Mt of Sokition: Not pertrens
51 Pers Pro 3 VADOr Cansier, supplied ar or & hose rmask; 9.1 Grudes of Purity: 12.18 Heat of Polymerization: Not pertnent
mewmm;wmavmmm Industnal pure 99+ % 1225 Heat of Fusion: 30.45 cal/g
Pydrocarbon-nsoluble apron suCh as Neoprens. 99+ % 12.26  Limiting Vaiue: Data not avadabie
$2 s F g E Ozzness, . paior. | by flusiwng, weakness, 99+ % 1227 Reid Vapor Pressure: 322 psa
X chest . Coma ana death, B85+ %
5.3  Trestment of Exposurw: SKIN: flush with water foliowed by 308D and water: remove 99+ %
cmml-dclomnglmwmum.EYES:wmmmolnmmmmm 9.2 Storsge Tempersture: Open
INMALATION: remove from y. Call a phy . IF "G 18 sTeguiar or 9.3 inert Atmosphere: No requrement
’ stant oxygen. 9.4  Venting: Pressure-vacuum
5.4  Threshold Limit Velue: so-ppm | Ppm
5.5 Short Term inhaistion Umits: 75 ppm for 30 rn.
S8 Toxicity by Ingestior: Grade 3; LD = 50 t0 500 mg/kg
57 Late Toxicity: Leukerna
58 Vapor (Gas) irmitant Characteristics: If present i Mgh concentrations, vapors May cause rrmanon
of eyes or respwatory system Thooﬂm:slonwuy,
. 59 wummmww.nwmmmmwmm
reman. May Cause IMAMng and recdemng of the skin. NOTES
5.10 Odor Threshoid: 4 88 pom
5.11  IDLH Value: 2.000 ppm




CHLOROFORM

CRF

Commeon Synonyms Watery liquid Colortess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Trchloromethane 6.1 Flash Point Not flammable {See Hazard Assessment Handbook)
N . . €2 Flammabile Limits in Alr: Not flammabie A-X
Sinks in water. mitating vapor is produced. 63 Fire Extinguishing Agents: Not pertinent
6.4  Fire Extinguishing Agents Not to be
Used: Not pertinent
Avoid contact with loq:.‘nd and vapor. Stay upwind. 6.5 Special Hazards of Combustion 11. HAZARD CLASSIFICATIONS
vSvl:;’ o .ﬂnd»onblo Keep peooh away. Products: Poisonous and imitating gases
Notity local hoanh 'and pollution control agencies. are produced when heated. "1 Cog;:l:odonl Reguistions:
6.6 in Fire: D ing -
toxic gases 112 NAS Hazard Rating for Bulk Water
8.7 ignition Temperature: Not flammable
Not flammable. 6.3 Electrical Hazard: Not pertinent
ot flam
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED. 6.9  Burning Rate: Not flammable
Wear goggies and 9 6.10 Adiabatic Flame Temperature:
Data not available
F. 8.11 Stoichiometric Alr to Fuel Ratio:
ire Data not available :
6.12 Flame Temperaturs: Data not available Water Polution
Human Toxicity ... 1
Aquatic Toxicity . 2
Aesthetic Effect. .. 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR 7.1 Reactivity With Water: No reaction 1
Imitating to eyes, nose and mroal. 72 with & ™ Ne 0
umhaled will cause nausea, or loss of Self Reaction o
ove to fresh ar. reaction ! ¥
if breathing has stopped, give artificial respiration. 11.3 NFPA Hazard Classification:
If breathing is ditficut, give oxygen. 7.3 Stability During Transport: Stabie Cat tion
7.4 Neutralizing Agents for Acids and egory Classifica
’;:"Qa'«:i'o 1o skin and eyes Caustics: Not pertinent Health Hazard (Biue). . -2
Harmful it swajlowed,ey . ) 7.5 Polymerization: Not pertinent ;hmn.'nabuny (I?ed) - 0
Exposure ted clothing. 7.6 Inhibltor of Polymerization: eactivity (Yellow) .. 0
Fli affected areas with plenty of water. Not inent
IF IN EYES, hoid eyeiids open and flush with plenty of water. ot pertinen
IF SWALLOWED and victim :‘*(‘Z'CONSCIOUS. have victim drink water 7.7 Molar Ratio (Reactant to
mitk_and victim 0 VOmiting. : i
IF SWALLOWED and victim is UNCONSCIOUS AND HAVING Product): Data not available
INVULSIONS, do nothing except keep victim warm. 7.8 Reactivity Group: 36
12.  PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and t atm:
Effect of low concentrations on aqualtic life is unknown. Liquid
Water May be dangerous i it enters water intakes. 122 Molecular Weight: 119.39
Notify local heaith and poikution control officials. 123 Bolling Point at 1 atm:
Pollution Notify operators of nearby water intakes. 1::‘F — 61.2°C = 344K
— 124 Freezing Point
—82.3°F = —63.5°C = 209.7°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Critical Temperature:
(See 2.1 Category: None 8.1 Aquatic Toxicity: Data not available 506'F = 263.2°C = 536.4°K
Issue waming-air contaminant 2.2 Class: Not pertinent 8.2 Waterfow! Toxicity: Data not available 126 Critical Prossure:
Resirict access 8.3 Blological Oxygen Demand (BOD): 790 psia = 54 atm = 5.5 MN/m?
Should be removed None 12.7  Specific Gravity:
8.4 Food Chain Concentration Potentiak 1.49 at 20°C (liquid}
None 128 Llquid Surtace Tension:
27.1 dynes/cm = 0.027t N/m at 20°C
129 Uquid Water Interfacial Tenslon:
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS 32.8 dynes/cm = 0.0328 N/m at 20°C
a1 CGC lity Clasa: Halog 4.1 Physical State (as shipped): Liquid 1210 Vapor (Gas) Specific Gravity: 4.1
hydrocarbon 4.2 Color: Coloriass 1211 Ratlo of Specific Heats of Vapor (Gask
3.2 Formula: CHCls 4.3 Odor: Pleasant, sweet; ethereal 1.148
3.3 IMO/UN Designation: 9.0/1888 12.12 Latent Heat of Vaporization:
3.4 DOT ID No. 1888 106.7 Btu/Ib = 59.3 cal/g =
3.5 CAS Registry No.: 67-66-3 - - 2.483 X 108 J/kg
1213 Heat of Combustion: Not pamnent
12.14 Heat of Decompositior: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION :;-:: :::: :: mmm et
5.1 Personal Proln.ﬂvo Equipment: Chemical goggles, 50 ppm to 2%; suitable full-face gas mask. 9.1 Grades of Purity: Technical, USP 12.25 Heat of Fusion: 17.62 cal/g
Above 2%; suitable sell-contained system. 9.2 Storage Temperature: Ambient 12.26 Limiting Value: Data not availsble
5.2 F p e: Headache, nausea, dizziness, drunkenness, narcosis. 9.3 Inert Atmosphere: No requirement 12.27 Reid Vapor Pressure: 6.39 psia
5.3 Tmtmonl of Exposuw INHALATION: if ill etfects develop, get victim to fresh air, keep him warm 9.4 Venting: Open
and quiet, and get medical attention. f breathing stops, start artificial respiration. INGESTION: -
induce vomiting and get medical attention. No known antidote; treat symptoms. EYES: flush with
plenty of water for at least 15 minutes and get medical attention. SKIN: wash with soap and
water, remove contaminated clothing and free of chemical.
5.4 Threshoid Limit Value: 10 ppm
5.5 Short Term Inhalation Limits: 50 ppm for 10 min.
5.8 Toxlcity by ingestion: Grade 2: LDso = 0.5 to 5 g/kg
5.7 Late Toxicity: None
5.8 Vapor (Gas) lrritant Chnnctlrhﬂe: Vapors cause moderata irritation such that personnel will
find high The effect is Y.
5.9 Liquid or Solld Irritant Characteristics: Minimum hazard. i spilled on clothing and allowed to
remain, may cause smarting and reddening of the skin.
5.10 Odor Thresheld: 205-307 ppm NOTES
5.1t IDLH Value: 1,000 ppm
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CRF

CHLOROFORM

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature T Temperature .
(degeees F) foe)t (deg?'ees F) per pound-F (degeees [5) ungasg?ep,gw,o:ur- (degeees F) Centipoise
—50 100.799 o] 218 —70 .938 0 .847
—40 100.200 10 217 —60 .929 10 791
—30 99.549 20 219 —50 .920 20 741
—20 98.910 30 221 —40 911 30 .697
—10 98.259 40 .222 —30 902 40 .656

0 97.610 50 224 —20 .893 50 .620
10 96.950 60 226 —10 .884 60 .586
20 96.299 70 227 0 875 70 .556
30 95.639 80 .229 10 .866 80 .528
40 94.980 20 231 20 .857 90 .503
50 94,320 100 .232 30 .848 100 479
60 93.650 110 .234 40 .839 110 458
70 92.990 120 .236 50 .830 120 .438
80 92.320 130 .237 60 .821 130 420
90 91.650 140 .239 70 812 140 403

100 90.980 80 .804
110 90.309 90 795
120 89.629 100 .786
130 88.950 110 777
140 88.270 120 .768

130 .759

140 .750

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .800 —30 .150 —30 .00387 0 123
—20 .217 —20 .00548 25 126
—10 .309 -—10 .00763 50 129
0 .433 0 .01047 75 131
10 .598 10 01417 100 134
20 8186 20 .01892 125 137
30 1.099 30 .02496 150 139
40 1.462 40 .03255 175 142
50 1.924 50 04198 200 144
60 2.505 60 05361 7 225 146
70 3.229 70 .06781 250 148
80 4.124 80 .08499 275 150
90 5.220 90 10560 300 152
100 6.551 100 .13020 325 154
110 8.157 110 .15930 350 156
120 10.080 120 19340 375 158
400 16D
425 161
450 162
475 164
500 .165
525 166
550 167
575 168
600 169




o-CRESOL CRO

Common Synonyms Solid crystals of liquid  Colorless to yellow  Sweet tary odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
g—Hywoxylo!uene 6.3 Flash Point: 178°F C.C. (See Hazard Assessment Handbook)
o , _ _ 62 Fiammable Limits In Ak 1.35% ss
2-Cresol Sinks and mixes siowly with water. 6.3 Firs Extinguishing Agents: Water may be

used to blanket fire, COs, dry chemical,
foam, water spray.

Avoid contact with fiquid o soid. Keep peopie away. 64 Fire Extinguishing Agents Not to be 11. HAZARD CLASSIFICATIONS
Wear 9 and rubber overcicthing (including gioves). ' Used: Not pertinent
g:loupdqggr?uoedpguﬂe 8.5 Special Hazards of Combustion 11.1 Code of Federal Reguistons:
Nowabwmumwwmmwm Products: Emits highly toxic fumes. Corrosive material
Isolate and remove discharged matenai. 6.6 Behavior In Fire: Vapors form explosive 112 NAS Hazard Rating for Bulk Water
mixtures with ar. Transportation: Not ksted
v 87 ignition Tempersture: 1110°F. 11.3 NFPA Hazard Classification:
POISONOUS GASES MAY BE PRODUCED IN FIRE. 88  Electrical Huxardk Data not avaiable Category Classification

6.9 Bumning Rate: Data not available

Wear les and sei
Exn mmm'uq.orywlo‘muamonaonde 6.10 Adiabatic Fiame Temperature: Flammaibility (Red) . .2
Gool exposed containers with Data ot available -0

Fire 611 Stolchiometric Al to Fuel Ratio:
Data not available
6.12 Flame Temperature: Data not avaiable

CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
LIQUID OR SOLID 71 With Water: No reaction
Will burn skin and eyes. ) Reactivity or:
Poisonous if swallowed, inhaled or if skin is exposed. 72 with C No
RAemove contamnated ciothing an:i shoes. reaction
Flush affected areas with plenly of water.
F IN EYES, hoid @yelids open and flush with planty of water. 7.3 Stabiity During Transport: Stable
iF SWALLOWED and victim is CONSCIOUS, have victim drink water or mitk 7.4 Neutralizing Agents for Acide and
and have victim induce vormiting. Caustics: Not pertinent
7.5 Potymerization: Will not occwr.
Exposure 7.6 Inhibitor of Polymertzation:
Not pertinent

12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 atm:

HAFIMFUL TO AOUATIC UFE IN VERY LOW CONCENTRATIONS.

Water May be dangerous if it enters water intakes. 122 Wi 108,134,
PO"U“O“ Notity local health and wikdlife officials. 123 Boling Point at 1 atm:
Notify operators of nearby water intakes. i . 376°F = 191°C = 464 2°K

124 Freezing Point:

F = 31°C = 304.2°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical T
{See Resp 2.1 Category: Corrosive 8.1 Aquatic Toxicity: 795.9°F = 424.4°C = 887.6°K
Issue warning-water contaminant, poison. 22 Class: 8 49.1-18 ppm/24-96 128 Critical Pressure:
Restrict acceas hr/goidfish/TL./soft water 726.0 psia = 49.4 atm = 5.00 MN/m?
Shouid be removed. 22.2-20.8 ppm/24-86 127 Specific Gravity:
Chemical and physicai reatment he/bluegill/ TL./soft water 1.05 at 20°C.
18-13.4 ppm/24-96 hr/tathead 128 LUqguid Surface Tensiorc
minnow/TL,/hard water 40.3 dynas/cm = 0.0403 N/m at 20°C.
1 /24-96 hr/; 12 Water
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS ,::: eom PP/ TLa/hard * m3£7 m;mm;-,.m“ 20°C.
3.1 CG Compatibliity Ciass: Phenols, cresois 4.1 Physical State (ss shippedk 8.2 Waterfowl Toxicity: Chronic water fowl 1210 Vapor (Gas) Specific Gravity: 3.72.
212 Formuia: CHsCeHsOH Solid or kquid toxic limit is 25 ppm. 1211 Ratio of Specific Heats of Yapor (Gask
3.3 (MO/UN Designation: 8.1/2078 42 Color: Colorless to yellow. 83 Biological Oxygen Demand (BOOX >t
24 DOTID No: 2078 4.3 Odor: Phenolic, tarry 1.64 lb/Ib, 5 days. 12.12 Latent Heat of Vaporizstions
25 CAS Registry Noz 95-48-7 8.4 Food Chain Concentration Potentiak 178.4 Btu/lb = 99.12 cal/g =
None 4.15 X 10% J/kg. -
- : T 12.13 Heat of Combustion: —13994 Btuflb
= —7774 cal/g = —325 X 10% J/kg.
1214 Heat of Decomposition: Not pertinent
S. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Sokutior: Not perinent
51 Chemical goggles or face shieids, full protective clothing 9.1 Grades of Purity: 80-98% contaning 1216 Heat of Polymerizatior: Not pertinent
including boots and gioves, and respirstory protective apparalus. 2-20% phenol. 99.2% with 0.2% 12.25 Heat of Fusion: Data not available
52 Y F INHALATION, INGESTION OR SKIN ABSORPTION: Central phenol and 0.6% meta and para 1226 Limiting Value: Data not gvailable
norvous system deprosss ' ons and isomers. 1227 Reid Vapor Pressure: Data not available
death. EYES: can cause bums. SKIN: Corrasive action may produce severe burns. 9.2 Storage Temperature: Ambient -
53 Treatment of Exposurs: Call a doctor. INHALATION: Move 1o fresh air. Oxygen inhaiation for 9.3 Inert Atmosphers: No requirermnent
respiratory distress. if needed, give artificial respiration. EYES: Imigate with copious quantities of 9.4 Venting: Open

running water for 15 min. Hold eyelids open. If physician not availeble imigate for an additona)
15 min. SKIN: Remove afl contamenated clothing. Wash with soap and water untit all odor is
gone. Then wash contaminated areas with alcohol or glycerin. Then use more water.
INGESTION: Drink large quantities of Bquid (salt water, weak sodium bicarbonate solution, milk
or gruel) followed by demuicent such as raw egg white or com starch paste. Induce vomiting, it
not spontanecus. Keep up until vomitus is free of Cresol odor.

54 Threshoid Limit Yalue: 5 ppm. Skin ion can i to

5.5 Short Term Inhalation Limits: 10 ppm.

58 Toxicity by ingestion: Grade 3; LDso = 50 - 500 mg/kg.

57 Late y: May produce or act as tumor promotors. Central nervous system NOTES
Dermatitis may result.

58 vw(au)lmmmvmmmmummmmcmmn
find high The effect ia Y.

59 Liquid or Solid Irritant Characteristics: Fairly severe skin irritant. May cause pain and
second-degree burms after a few minutes contact

5.10 Odor Threshoid: 0.65 ppm detection in water 0.26 ppm recognition in air.

5.11 IDLH Value: 250 ppm
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CRO o~ CRESOL

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
Temperature Pounds per cubic Temperature | British thermal unit |  Temperature British thermal Temperature .
(degeees F) fo%t (degeees F) per pound-F (dean)'ees ) ung-lnch per hour- (degﬁees F) Centipoise
quare foot-F
70 65.459 20 555 ' 90 1.055 104 4.490
75 65.235 95 1.052 105 4.380
80 65.025 100 1.050 106 4.270
85 64.829 105 1.047 107 4.160
90 64.643 110 1.045 108 4.050
95 64.466 115 1.042 109 3.940
100 64.301 120 1.040 110 3.830
105 64.141 125 1.037 111 3.720
110 63.991 130 1.035 112 3.610
115 63.846 135 1.032 113 3.500
120 63.708 140 1.030
12.21 12.22 12.23 12,24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (estimate) (degrees F) per pound-F
M 100 .020 90 .00024 80 .290
I 120 .048 95 .00030 100 .298
s 140 101 100 .00037 120 .306
o] 160 192 105 .00044 140 315
| 180 340 110 .00053 160 .323
B 200 566 115 .00063 180 .331
L 220 .898 120 .00074 200 339
E 240 1.370 125 .00087 220 347
260 2.018 130 .00101 240 .355
280 2.890 ) . 260 .363
300 4.036 280 371
320 5518 300 .379
340 7.401 320 .387
360 9.761 340 .395
360 .403
380 411
400 .420
420 .428
440 .436




p-CRESOL

CsoO

5.11

IDLH Value: 250 ppm

Common Synonyms Solid Coloriess Tariike odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
P-Methyiphenol 6.1 Fiash Point 187°F C.C. {See Hazard Assesament Handbook)
&Moxy‘oluene

Toluol ! . 6.2 Fiammable Uimits in Alr: 1.06%- 1.4% APQ
P wmmm,m Sinks and mixes slowly with water. 63  Fire Extinguishing Agents: CO:, dry
chemical, foam, water spray or fog.
6.4 Fire Extinguishing Agents Not to be
K o awa: Used: Water causs frothing.
x::,’ ;23,!,“.‘ cl with auid o peon Yaralus, and rubber overclothing (including goves). 65 Special “.:",Mm c,m,"wm"g 11. HAZARD CLASSIFICATIONS
&?ﬂ?ﬁs@%’fﬁ&ﬁiﬁm Products: Emits highly toxic fumes. 111 Code of Federal Reguistions:
Isolate and remave discharged material. 6.6 Behavior In Fire: Flammable toxic vapors Corrosive material
Notify local heaith and poliution control agencies. fmay be given off. 112 NAS Hazard Rating for Buk Water
6.7 Ignition Temperature: 1038°F. Transportation: Not lswmd
6.8  Electrical Hazard: Not pertinent 11.3 NFPA Hazard Classificstion:
%Ts%“ugﬂes GASES MAY BE PRODUCED IN FIRE. 6.9 Buming Rate: Data not available Hoalth c""';:”
Weygﬁg 6.10 Adishatic Flame Temperaturs: Hazard (Blue).
ui wvth water, dry chemical, foam of carbon dioxide. Data not available Flammadbility (Red) 1
oot axposed comainers win walo. 811 Stoichiometric Al to Fuel Ratie: Reacthty (Yellow) ... °
Fire Data not available
8.12 Flame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
v‘frﬂlﬂnmnwm 7.1 Reactivity With Water: No reaction
oisonous if swallowed. 72 y with No
Remava contaminated clolrlur:‘g ag'd ::::s reaction
Eufr? Eacgcswgo%e::eiﬁgp:nwam flush with plenty of water. 7.3 Stability During Transport: Stable
IF SWALLOWED and victim is CONSCIOUS, have victim drink water or mdk, 7.4 Neutraiizing Agents for Acids and
and have victim induce vomiting. Caustics: Not pertinent
7.5 Poiymerization: Not pertinent
Exposure 7.6 Inhibitor of Polymerization:
Not pertinent
7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: 21
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicsl State at 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Saiid
Water May be dangercus f it enters water intakes. 122 Molecuiar Weight 108.134.
§ Notify local health and wildlife officials.
PO"UtIOn Now operators of nearby water intakes. 123 W:::_:‘::“:;;::;c = 475°K.
124 Freezing Point
94.6°F—= 34.78°C = 307.93°K.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Critical Temperaturs:
(See ) 21 Category: Corrosive 8.1 Aquatic Toxicity: 808.5'F = 431.4°C = T04.6°K.
Issue waming - Water contaminant, 22 Classc 8 21 ppm/24 hr/crucian carp/LCso 128 Critical Pressure:
poison. 17 ppm/24 he/roach/LCso 746.7 psia = 50.8 atm = 5.15 MN/m3,
Restrict access. 16 ppm/24 hr/tench/LCso 127 Specific Gravity:
Shoukd be removed. 24 ppm/48 hr/mosquito fish/TLa/pond 1.034 at 20°C.
Chemical and physical freatment 10 ppm/96 hr/bluegill/ TL./distilled 128 Liquid Surtacs Tensior
water 41.8 dynes/cm = 0.041 N/m at 40°C.
8.2 Waterfowt Toxicity: Chvonic waterfow! 129 Liquid Water interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS imit is 25 ppm. 31.2 dynes/cm = 0.0312 N/m at 40°C.
21 CG Compatibility Ciass: Phenols. cresots 4.1 Physical State (as shipped): 8.3 Bloiogical Oxygen Demand (BODk 1210 Vapor (Gas) Specific Grevity: 3.72.
32 Formule: CHaCeHOH Liquid or solid 1.4-1.48 Ib/Ib 5 days. 12.11 Ratio of Specific Hests of Vapor (Gas):
2.3 IMO/UN Designation: 6.1/2076. 42 Cotor: Colorless 8.4 Food Chsin Concentration Potentist >12 1.05 (est)
3.4 DOT ID No: 2076. 43 Odor: Phenotic. None 1212 Latent Heat of Vaporizstiore
3.5 CAS Registry No: 106-44-5 188.7 Btu/lb = 10485 cal/g =
: - 4.39 X 10% J/kg. -
1213 Heat of Combustion: —14014 Btu/lb =
7788 cal/g = —326 X 10° J/kg
5 HEALTH HAZARDS 9, SHIPPING INFORMATION 1214 Heat of Decompoaition: Nt partinent
12.15 Heat of Soltion: Not pertinent
51 Personal Pmtocﬂvc Equlpmom: Chemical goggles, full protective clothing including boots and 9.1 Grades of Purity: 92-98% containing 1216 Hest of Polymertzatiort Not pertinent
gloves, seif m-cresol. 1225 Heat of Fusion: 26.28 cal/g
52 Y INH.ALA‘I'ION Irritation of nose or throat. EYES: intense imitation 9.2 Storage Temperature: Ambient 1228 Limiting Vaiue: Data not avsiable
and pain, swelnngotcorwlcmmdwmuldamagemyocau SKIN: intense buming, loss of 9.3 Inert Atmosphere: No requirement 1227 Reid Vapor Pressure: Data not available
feeling, white discoloration md softening. Gangrene may occwr. INGESTION: Burning sensation 9.4 Venting: Open
in mouth and ing may resuit. ion by all routes may cause muscular
L severe son and colls Effects are pnmarily on
cenudmmlemmdumlmolsplemmdpanammm ‘
53 Tr of Call a physician. INHALATION: Move to fresh ai. irritation of nose or
throat may be relieved to some extent by spraying or gargling with water untif odor disappears.
For respiratory distress adminster axygen. EYES: Imgate with copious quantities of running
water lor at least 15 min. SKIN: Remove contaminated clothing. Wash with soap and water until
all cresol odor disappears. Foliow with aicohol or giycerin (20% solution) wash. Follow with
water. INGESTION: Dilute with large quantities of liquid (salt water, weak sodium bicarbonate
solution, milk or gruel). Follow with demuicent such as raw egg white or comn starch paste.
Induce vomiting.
54  Threshold Limit Vaiue: § ppm. Skin jon can contribute 1o NOTES
55 Short Term Inhalation Limits: 10 ppm.
58 Toxicity by Ingestion: Grade 3; LDso = 50 - 500 mg/kg.
5.7 Late Toxicity: May produce neoplasms or act as tumor promotors. Can cause central nervous
system damage and chronic gastritis. Possible liver and kidney damage and lesions of of the
heart and brain. Can cause dermatitis.
58 Vapor (Gas) Irritant Characteristics: Vapors cause moderate iitation such that per- sonnel will
find high The effect is Y.
59 Liquid or Solid Irritant Characteristics Fairly sever skin iritant. May cause pain and
second-degree burns after a few minutes contact.
5.10 Odor Threshoid: 0.2 ppm recognition in air; 0.46 ppb datection in air.
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p- CRESOL

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

210

5.273

Temperature Pounds per cubic Temperature | British thermal unit | Temperature British thermal Temperature .
(degeees F) fo%t (deg‘:ees F) per pound-F (degF:ees 3] unit-inch per hour- (deg?'ees F) Centipoise
square foot-F
106 63.511 20 .555 20 1.001 104 7.000
108 63.465 105 6.812
110 63.420 106 6.634
112 63.378 107 6.465
114 63.336 108 6.304
116 63.296 109 6.151
118 63.258 110 6.005
120 63.221 111 5.866
122 63.185 112 5.734
113 5.607
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds. of water (degrees F) inch (degrees F) foot (degrees F) per pound-F —~
105 2.454 105 013 104 .00022 80 277
110 2711 110 .015 105 .00023 100 .286
115 2.945 115 .018 106 .00024 120 .294
120 3.159 120 .022 107 .00025 140 .303
125 3.356 125 .025 108 .00026 160 .31
130 3.539 130 .030 109 .00027 180 319
135 3.707 135 .035 110 .00028 200 .328
140 3.864 140 .042 1M .00029 220 .336 o
145 4.010 145 049 112 - .00030 T 240 344
150 4.146 150 .058 113 .00031 260 .353
155 4.273 155 .069 114 .00032 280 .361
160 4.392 160 .081 115 .00032 300 .369
165 4.505 165 .096 116 .00033 320 .378
170 4.610 170 113 ' 340 .386
175 4710 175 133 360 .395
180 4.804 180 157 380 .403
185 4.892 185 .186 400 A1
190 4977 420 .420
195 5.057 440 428
200 5.132
205 5.205




1,1-DICHLOROETHANE

DCH

Common Synonyms Oily liquid Coloriess Chioroform like 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
e o 6.1 Flash Point 57°F O.C. = 22'F CC. (See Hazard Assessment Handbook)
Chiorinated hydmchlonc . . _ 8.2 Flammable Umits In Air: 5.6% to 11.4% A-P-Q-R-S

Sinks and mixes with wator. 6.3  Fire Extinguishing Agents: Alcohol foam, o
water, foam, COa, dry chemical, carbon
tetrachloride
Wear it breathis and rubber overciothing {including gioves). 6.4 Fire E A Not to be
Sl " Samt vt o et 1 WAZARD CLASSITCATNS
Avoid cortact with hquldmrged | 6.5 Special Hazards of Combustion 11 sz;m Reguistions:
Isolate and remave disc! ad material. X Products: When heated 9
Notify local health and poilution control agencies. ervts iy tod: fomea zm“’”'m’” 112 NAS Hazard Rating for Bulk Water
€6 Behavior in Fire: Explosion hazard Transportation: Not lstad
P 6.7 ignition Temperature: 856°F 11.3 NFPA Hazard Classification:
Po:sonous GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED. 68  Electrical Hazard: Data not avaiable Category  Classification
m y :prloge in fire. 6.9 Bumning Rate: Data not available :“"f' Hazard (Blue) -2
E)mngmgwnh alcohol foam, carbon dioxide, of dry chemical. §.10 Adiabatic Flame Temperature: n“’“"."”""” (Red) .. 3
Fire Water may be inetfective on fire. Data not available _ eactivity (Yetiow) .. 0
6.11 Stoichlometric Alr to Fuel Ratio:
Data not available
6.12 Flame Temperature: Data not avaidable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
H&U:&wmmm vomiting and 1 7.1 Reactivity With Water: No reaction
skin and ey, ausad, sintness. 7.2 with C Data
Fs"‘ﬁ?n:i"éé"’ﬂofé“’a"u“!‘ o and hash with plenty of water ot available
:F SWALLOWED and vt 15 GONSCIOUS have et crink water or ik 7.3 Stablitty During Transport: Data not
and induce vomiting. available
7.4 Neutrailzing Agents for Acids snd
Caustics: Data not available
Exposure 75 Data not
78 Inhlbhor of Polymerization: lable
Data not available
7.7 Molar Ratio (Reactant to
Product): Data not availabie
7.8 Reactivity Group: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
! 121 Physical State at 15°C snd 1 atm:
Dangevouu 1o aquatic life in high concentrations. Liquid
Water May be dangerous i it enters water intakes. 122 Molecular Weight: 59.97
Pollution | o Snisat Ty el R e = 575 = s
124 Freezing Point
—143.32°F = —97.4°C = 175.75'K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Tomperature:
(See L 2.1 Category: None a.1 Aguatic Toxicity: 502.7°F = 261.5°C = 534.65'K
Issus warning-high flammabiity. 22 Class: Not pertinent TL. (Marine pinperch) 250 to 275 mg/| 128  Critical Pressure:
Restrict access. 24-hour TL,, Brine shrimp: 320 mg/| 734.8 psia = 50 atm = 5.065 MN/m?
Chemical and physical treatment. 24-hour TL, Pinperch: 160 mg/t 127 Gravity:
8.2 Wsterfowl Toxicity: Data not available 1.174 at 20°C
8.3 Blological Oxygen Demand (BODX 128 Lquid Surtace Tension
Percent, 0.05 g/g for 10 days Percent, 24.75 dynes/cm = 0.02475 N/m at
0.002 g/g for 5 days 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak 120 Liquid Water Interfectsl Tension:
3.1 CG Compatibility Class: Halogenated 4.1 Physicai State (as shipped): Data not available Data not availablke
hydrocarbon Oty biquid 1210 Vapor (Gas) Specific Gravity: 3.42
32 Formuia: CaH(Cix 4.2 Color: Coloriess 1211 Ratio of Specific Heats of Vapor (Gas):
3.3 IMO/UN Designation: Not listed 4.3 Odor: Chioroform - 1.136 at 20°C (68°F)
3.4 DOT ID No.: 2362 12.12 Latent Heat of Vlg_cﬂnﬂot:
3.5 CAS Registry No: 75-34-3 131.6 Bw/ib = 73.1 cal/g =
3.06 X 10% J/kg
1213 Heat of Combustion: —4,774 Btu/lb =
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —2.652 cal/g = —111 X 10° J/kg
_ ) 1214 Heat of Decompositior: Data not availabie
5.1 Personal Pro!ocﬂvn Equlpmont In areas of poor or high a 9.1 Grades of Purity: Data not avadable 1215 Heat of Solution: Data not available
elf- with tull face mask should be wom. Chemical workers 92 Storage Temperature: Cool 1216 MHeat of Data not avai
goggles, rubber gloves, and protective clothing shoukd be wom. 9.3 Inert w: Data not 12.25 Heat of Fusion: Data not available
52 Sy F INHALATION: Iritation of respiratory tract. Safivati ing. 9.4 Venting: Data not available 1226 Limiting Value: Data not available
coughing, dnzzmess naussa, and vomiting. EYES: Imitation, lacrimation, and reddening of 1227 Reid Vapor Pressure: 7.35 psia
conjunctiva. SKIN: Imhhon Pmlongedovmpeatedskmcomameanpmmnslmmbtm
INGESTION i fo ing is not o be a probiem.
g of i could cause nausea, vomiting, faintness, drowsiness,
cyanosis, and circulatory failure.
5.3 Treatment of Exposure: Call a doctor. INHALATION: Remove from contaminated area; keep
warm and quiet. if breathing has stopped, give artificial respiration. Administer oxygen. EYES:
Flush with large amounts of water or weak bicarbonate ot soda solution. SKIN: Dilute with large
amounts of water. Remove contaminated clothing. INGESTION: Attempt to empty stomach;
dilute by administering fluids (tap water, soapy water, salt water, or milk).
54 Threshold Limit Value: 200 ppm.
5.5 Short Term Inhalation Limits: 250 ppm.
58 Toxicity by Ingestion: Grade 2; LDso = 0.5 lo 5 g/kg {rat). NOTES
5.7 Late Toxicity: Chronic exposure may cause liver damage and Animal
has shown this to be slightly embryo-toxic and to retard fetal development.
58 Vapor (Gas) Irritant Characteristics: Yapors cause a slight smarting of the eyes or respiratory
system il present in high concentrations. The effect is temporary.
5.9 Liquid or Solid Irritant Characteristics: Minimum hazard. It spilled on clothing and aliowed to
remain, may cause smarting and reddening of skin.
5.10 Odor Threshoid: Data not available
5.11 IDLH Value: 4,000 ppm
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DICHLOROETHANE

12,17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature - Temperature .
(degeees F) fo%t (degprees F) unit per pound-F (degeeeas F) unit-inch per hour- (degeees F) Centipoise
square foot-F

35 75.198 D 35 .804 35 617
40 74.929 A 40 .799 40 .595
45 74.660 T 45 .795 45 574
50 74.389 A 50 791 50 .555
55 74120 55 .786 55 537
60 73.851 N 60 782 60 520
65 73.580 (o] 65 778 65 .504
70 73.311 T 70 773 70 .489
75 73.042 75 .769 75 475
80 72.771 A 80 .765 80 .462
85 72.502 \ 85 .760 85 .449
A 90 756 90 437

| 95 752 95 426

L 100 747 100 415

A 105 .743 105 .405

B 110 739 110 .395

L 115 .386

E 120 377

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68 .500 —70 —1.334 —100 .07407 D
—60 —1.944 —80 .05000 A
—50 —.555 —60 .02594 T
—40 .835 —40 .00187 A
-30 .225 —20 .02219
—20 .386 ] .04626 N
—10 .996 20 .07032 0]
0 1.607 40 .09439 T
10 2.217 60 - .11845
20 2.827 80 14252 A
30 3.438 100 16658 v
40 4.048 120 .19065 A
50 4.658 140 21471 |
60 5.269 160 .23878 L
70 5.879 A
80 6.489 B
90 7.100 L
100 7.710 E
110 8.321
120 8.931
130 9.541
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Cowwmon Synoryws e Cotaress Seeut clensare ooor & FARE HAZARDS 10 HAZARO ASSESSMENT COOE
ACSTyIare Chicroe &1  Flash Pane JTF CC (Soe Hazard Asesserment Hendbook)
msuu e 62  Famwnabie Lines n Az 9.7%-12.8% AXeY
a1, 2-achicrostwiene Sinke n weier. Flammasia, mmustng veoor @ produced. 63  Fre Extingummng Aquamz Ory chamecal,

Tarm-1. 2-<ACrOMOeTTYeNe foam, carcon aauoe
&4 Fire Extingueaning Agants Mot 1 be
B ana treauwng Uss Wemr b8 netecyva.
Sz::om:on mcnq‘llnm o ,.__":c_-. 1L HAZARD CLASSIFICATIONS
oncn it oOIMOM. KeSO DECTIe dway
lsll:-:ln ;muvz:mcmmlm. Prosgens and oo 119 Cooe of Feoernl Requistiores
Notfv OGS NN 31 DOMUBON CONYER IGENCISS. Chionoe v My 1orm # fres. Flammacte we
~ L8 Sanevier n Few Vaoor w Newver Tun o 112 NAS Mazard Reung for Sult Water
2 May Fwes 8 Corsdwatie GEWNGe W Tranacortrorn: Not ke
- & source of gaon e flean Decx.
FLAMMABLE.
POISONOUS GASES MAY 8E PRODUCED M FRE. &7 lgwiian Temoerstra S60°F
Contamers mey expioos o fre. 63 Cecticw Memre Duta not gvasabie
Flasnoack siong veoor red may OCC. €9 Burrang Aste 26 mmmin,
F- v:..":;::?s.-ﬂ' - are :nm:.“m‘:m o :amu.v?'n-m 410 Adishatic Fame Tempershsrs
ire ~ater may DR nenectve n e Dais not avasatse
X0 IXDQIEG CONLMNErS with water
Conoraed)
LAul =R MEDICAL A0 7. CHEMICAL REACTIVITY
YAPOR
M - o 71 mmr«mm
e o e rees. Pises. vomand. 12 wren No
MOve viChm (0 iremn Ay rescaon
*t eaTunG Nas NDOOED, arynaai resowanon.
lbrnu: 18 ohcut w’;ygon. 73 Stanisty Owwng Treneport Stanke
7.4 Neutrsilmng Agents for Ackds and
JQuIo Caustica: Not partnent
Harrniu A qwelowed.
F IWALLOWED ana wicom s CONSCICUS. Nave webm anna weler 7.3 Puolymenzztiore Wil N0t 0OGLS UNder
Exposure o T orcinary conanons of somant, The
WACHON & N VgOrous.
7.8 Inhiitor of Pofymerzatenc Nore used
1.7 Molr Retio (Resctant to
Procuct: Dats nat svelabie
73 Rescuvity Grougs Ca not avesable
o o o o N o 12 PMYSICAL AND CHEMICAL PROPERTIES
121  Physicsl Siate st 15°C and 1 stve
Effect of 0w CONCONFBENONS ON AGUEEC e & uwown, Ucnd
Water Mily DO ORIOIOUS § £ SMGrS wslar FaReR. 122  Molcular Weignt 97.0
Nooty locat Pearth ang wacide officaam. 123 Boling Pairt st 1 ate
— Pollution NOSty COMrMIOrS Of NAEDY waler Fxanas. - v e ———— - - " ok 140°F = 80°C = TIIX .
rans 118°F = 45°C = 121X
- 124 Frexmng Poinc
L RESPONSE TO OISCHARGE 2 LABEL - L WATER POLLUTION Ox ~114°F = —B1°C = 192°K
(Sae 11 Casegwry: Flsnmabie s L1 Aquuts Touicity: Dsta not svedatie e —=58°F = —50°C =« 23K
Isaue wrreng-nigh flenvrediity 22 Casxd 42 Wuertow! Tomeity: Oate not evedable 123  Crivenl Tempersture: Not pertnent
- Resnct acomes o 43 Biclegian Oxygen Demans (PODE 124 Critical Pressure: Not peranent
Evacusts srea Oma not evasatie 127 Speafic Grawty:
Showd de removed 44 Fosd Chain Concentration Potentiat 127 m 25°C (hgud)
Cherracal and phyecss Yrestment Nore Umsd Surtsce Tensiore
24 gynew/cM = 0.024 N/m ot 20°C
123 Uguid Water interfacial Tensiors
3 CHEMICAL DESIGRATIONS 4 OBSERVASLE CHARACTERISTICS (o)
11 CO Compethinty Clasm Not e A1 Phyatosl Siute (ss shippeE Linsd R 30 aynea/cm = 0.030 N/m &t 20°C
22 Fermum OCH » CHO 42 Cotr: Coloriem 1210 Vaoor (Gas) Spectfie Grwwery: 134
13 INO/UN Oemgnesor: 1271150 43 Oder: Ciharesl. signty sont plessar, . 211 Rato of Specrfie Hewts of Veper (Gask
314 DOT IO e 1150 chiorolorm-dhe 1.1408
15 CAS Reglery No: 540-58-0 1212 Latert Mast of Yaportostor:
o TN B = 72 calg =
30 X 10% u/kg
1213 Hest of COmOustion —4.547 2 B/l =
—2602.9 ca/q = —=11287 X 10¢ J/kg
HPPING ||
1 HEALTH NAZARDS S, SHIPPING INFORMATION 1214 Hest of Decomposition: Not peronent
[ %] Aubber goweR: 3siNly QOOJMEE &F SOOly Mamk oF sell- %1 Gredes of Purity: Commerenl T215 et of Sokstion: Not pereram
contamed brestung agoerata. i 82 Swrege Tempersarw Ambrart 1216 Mest of Polymerzien: Not peroner
[ &) y Cmmes nauses. L L3 nart Almosphare No regurement 1223 Mamt of Fusiore Oata Not gvasiadie
mmmmw-ﬁh—ﬂ—_dquﬂl- 44 Yenting Premusevenissm 1224 Umwiing Vatus: Dsta not svaliebie
PrOIONgeE CONMSCT SUN. INGESECY CILNNS SNFR CIINSSION 19 dONP NArCOmL. 12277 Aeid Vapor Preseure Dats rot avasatie
43 n—-—-dt—-—-mnonmmm—ulm-mn
auygerc ¢ wctm m not DresTIng, gve arhcal o
CYDen when [ ] cad s EYEX: s weth water for &t Joast 1S mun.
SKR¢ wash well we w089 and water. INGESTION: gve gasinc ievage and catharécs,
£4  Thresnetw Lt vanm 2000w Pl
S5 Shart Term inhaistion Uit Osie not svasiatie
£8 Temahty by ngeutiors Grase Z orel LDswe = 770 mg/hg (a0
47 Lete Toximty: Procuces iver et idaney rmsy m expenmuvesl arerneis .
S8 Vaper (Gas) rreamt Data not
£9 Umud or Sady wvant Oeta not
$10 Ogor Threshext Oats not evesiabie

& FINE HAZARDS (Contmued)

Rams Temperstsre: Oata not swadatie

Statcniometric Alr to Fusl Retie Deta not svesiabie
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1,2-DICHLOROETHYLENE

1217
SATURATED LIQUID DENSITY

1218
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

214

Temperature Pounds per cubic Temperature | British thermal unit Temperature British thermal Temperature
(degroas F) faot {degrees F) per pound-F {degrees F) “’“;;3‘;,“:,;{‘_‘;“" (degrees F) Cantipcrise
35 81.020 35 193 85 907 40 478
40 80.820 40 .196 70 894 S0 AS4
45 80.610 45 .198 75 .882 80 .432
50 80.400 S0 200 80 .863 70 A1
55 80.190 55 202 as 857 80 383
60 79.580 80 204 90 Bad 90 376
85 79.780 65 207 95 832 100 .360
70 79.570 70 209 100 a9 110 345
75 79.360 75 211 10§ 807 120 331
80 79.150 a0 213 110 794 130 319
a5 78.940 as 216 115 .782 140 .307
20 78.740 a0 218 120 .769 150 296
95 78.530 95 220 125 757 160 .286
100 78.320 100 222 130 744 170 276
105 78.110 105 224 180 267
110 77.900 110 227 190 259
115 77.690 115 229 200 251
120 77.490 » 120 - 23 210 244
125 77.280 125 .233
130 77.070 130 h 236
135 76.860 135 238
140 76.650 140 240
' -
12.21 1222 1223 . 1224
SOLUBILITY IN WATER SATURATED YAPOR PRESSURE SATURATED YAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperaturs British thermail unit
(degrees F) pounds ot water (degrees F) inch (degrees F) foot . (degrees F) per pound-F
: ] - T.a30 55 . 3.009 55 05284 o .150
: P 60 ., 3.396 60 05908 20 153
- - s 3.824 8 | ____ .06s87 . _40 _ .188
- LRI 70 4297 70 1y, 07330 60 . 159
S 75 4817 75 08141 80 .182
K i ’ _ 80 5.389 80 09023 100 185
Ve — . 85 8.018 85 .08980 120 e 4167
! 80 6.702 90 11020 140 . A7
- 95 7.453 95 12140 180 173
% 100 8.272 100 13360 180 1786
: R i 105 | 9184 15 14880 200 _an
’ 110 - 10.130 110 .16070 220 .182
w-— - 115 “11.190 11§ 17590 240 185
- 120 ° 12.330 120 .19220 260 .188
bt ST 125 13.560 125 . . 208960 280 .191
130 14.900 130 .-.22830 300 .194
e 135 16.340 135 24820 320 197
. 140 17.890 140 26960 340 200
i : ' . 360 203
: I . 380 205
\ T 400 208
¢ 420 21
440




DICHLOROMETHANE DCM

Common Synoryms Watery bqud Cotorieas Sweet. pieasant odor 5. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Methytens chionde . flammable See Hazard Assssement Handbook|
Methylens dichiornde &1 Flesn Pol: ::, o be unosr ) ¢ A-P-X '

Sinks in water. Imtabng vepor is procuced. 62  Flammable Umits In Alr: 12%-19%
&3 Fire Agents: Not per
64 Fire Extinguishing Agenta Mot to be
Ston discharge it possiie. Used: Nat pertnent 11 HAZARD CLASSIFICATIONS
Amconuclmlhl-mmanduoa'm 4.5 Specisl Hazards ot Combustion
L‘;:“.:’;:‘ m&wqﬂ ";nuol' s Products: Drsocaton Hroducts 1.1 c«:;::mm
genersted i & fre may be Imtatng or
1onoe. 112 NAS Hazard Rating for Bulk Water
46 Behavior in Firez Not pertnent
07 igntion Temparswre: 1184°F
POISONGUS GASES ARE PRODUCED WHEN HEATED, 48 Electrical Haterd: Not perinent
Weas gogges ana savt 4 &9  Buming Rate: Not peranent
Cool X00%00 CONUMNErs wilh water 6.10 Adisbatic Fame Tempersture:
Dsta not avasabie
Fire 611 Stolcniometric Air 1o Fusl Ratic:
Data not avatable
6.12 Flame Temperstre: Data not avadabie
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
Ivr:n?qvommwuraL :_; mmwm*’mw
it innaled, wil cause nausea and
m:nm.‘:uuslomod grve arthcagi respwabon. 73 st;ﬂty During Traenaport: Stabie
It breaitng 13 arthcuit, gve Oxygen. 14 tor Acide and
Louio Caustica: Not peronent
mfmm 7.5 Polymertzations Not pertinent
Exposure Remove contaminated ciotmg and SNOes. 7.6 inhibitor of Polymerzation:
A A o e
IF SWALLOWED and wictm s CONSCIOUS. nave victm dnnk water 7.7 Molar dstio (Resctant to
of k. Productk Data not avalable
7.3 Reactivity Group: 38
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Pivysicel State st 15°C and 1 gtm:
Eftect of iow CONCANTRONS ON aQUANC ife & unknown. Lipad
Water May De GANgEroUs i it enters waler «Takes. 122 Moleculer Weight 84.93
Pollution Notrly locat hesith and poilution control OfCials. 123 Boiling Point at 1 st
Noufy operators of nearcy water ntaRes. 104°F = 39.8°C = 313.0°K
124 Freazing Point:
—147°F = —98.7°C = 1TB.5'K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critcal Tempersture:
(See 21 Category: None . 8.1 Aquetic Toxicity: Not pertinent 4T3F = 245°C = 518K
Disperse ang fiush 22 Class: Not peronent 32 Wetertowl Toxicrty: Not pertmen 128 Critical Pressure:
0.0 Biciogical Oxygen Demand (ROD) 895 pua = 50.9 atm = 817 MN/m!
Not pertnem 127  Specific Gravity:
&4 Food Chein Concentration Potentiat 1.322 a1 20°C (lqued)
None 128 Liquid Surtace Tension: Not peranent
128 Liquid Water imtertecial Tenalon:
Not pertnent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.10 Vapor (Gas) Specific Gravity: 2.9
31 co Class: 41 Physicsl State (as shippedy: Ligud 1211 Ratio of Specific Heats of Vapor (Gas):
Mrydrocarton 42 Color: Coloriess 119
32 Formute: CHeCle 43 Odor: Pleasant, sromesc: lie chioroform: 1212 Latert Heat of Vaportzation:
33 IMO/UN Designetion: 9.0/1583 sweet, sthereal ) - 142 B/t = 78.7 cai/g =
14 DOT ID No: 1583 o 330 X 10* J/hg
35 CAS Regietry No.: 75-09-2 1213 Heat of Combustion: Not pertnent
1214 Heat of Decompositiore Nat pertnent
1215 Hest of Sokstiore Not pertnem
1216 Hest of Polymerization: Not pertnent
5§ HEALTH HAZARDS 9. SHIPPING INFORMATION 1225 Meat of Fusion: 16.89 cal/g
&1 Orgamc vapor Cansier mask. safety Qlassses. protectve clothing. 9.1 Grades of Purity: Aerosol grade; technical 1228  Limiting Value: Data not svesadbie
2 F INHALATION: anesthetic ##eCts. nauses snd drunkenness. grade 1227 Reid Vapor Pressure: 13.9 psa
GONTACT WITH SKIN AND EYES: siun smiaton. imtation of syes and nose. 22 T Dsta not
$3 Trestment of Exposure: iINHALATION: remove from expomsre. Give cxygen # nesded. 23  lnert Atmosphers: inerted
INGESTION: no specific antdote. CONTACT WITH SKIN AND EYES: remove contammased 5.4 Venting Oata not svalabie
clothing, wash skin or eyes 1t affected.
S4  Thweshoid Limit Vawe: e 5 () P:P(ﬂ
65 Short Term inhelation Limite: S00 ppm for 30 mun.
£8 Toxcity by Ingeatior: Grade 2 LDse = 0.5 to 5 g/kg
47 Late Toxicity: None
58 Vapor (Ges) ivitant CharscteristiCss VEpOrS CauSe MOGerats Mation such Mat personnet wil
find Magh concentrations unpieasant. The effect © 1emporary.
59 Uquid or Solid lrritant Cherscteristicss Miremum hazard. it spiied on ciothing and aliowed
reman, May CAUSS SMArtng and redderang of the skn.
510 Odor Threshoid: 205-307 pprn
£11 I1OLH Value: 5,000 ppm
NOTES
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DCM

DICHLOROMETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Pounds per cubic Temperature British thermal unit  Temperature e Temperature .
ngearty | " | e | pwponar | oot | wimensetow | GRSNE | Coriose
70 91.320 35 274 -110 1.205 N
-—80 90.700 40 275 —100 1.192 0
—50 90.080 45 276 —90 1.1789 T

—40 89.450 50 277 —80 1.166
‘=30 88.830 55 278 —70 1.154 P
—=20 88.200 60 279 —60 1.141 E
—10 87.580 65 279 —50 1.128 AR
0 86.959 70 .280 —40 1.115 T
10 86.330 75 .281 —30 1.102 |
20 85.709 80 .282 —20 1.090 N
30 85.080 85 .283 —10 1.077 E
40 84.459 90 .284 0 1.064 N
50 83.830 95 .284 10 1.051 T
60 83.209 100 .285 20 1.038
70 82.589 30 1.025
80 81.959 40 1.013
90 81.341 50 1.000
100 80.709 60 987
70 974
80 961

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 1.380 —10 .866 —10 .01525 o} 126
-5 1.013 —5 .01763 10 129
0 1.180 0 .02031 20 131
5 1.370 5 .02333 30 .133
10 1.586 10 02671 40 135
15 1.830 15 .03050 50 137
20 2.105 20 03472 60 .139
25 2.414 25 03941 70 142
30 2.762 30 04462 80 144
35 3.151 35 .05039 ] 145
40 3.585 40 .05676 100 147
45 4.068 45 .06378 110 .149
50 4.606 50 07149 120 151
55 5.201 55 07996 130 153
60 5.860 60 .08922 140 .155
65 6.588 65 .09934 150 156
70 7.389 70 11040 160 158
75 8.270 75 12240 170 .159
80 9.237 80 .13540 180 .161
85 10.300 85 .14960 190 163
200 .164
210 .165
220 167
230 .168
240 .169
250 A7
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ETHYLBENZENE

ETB

10. 'HAZARD ASSESSMENT CODE
(3o Huzard Assssament Hendbbook)
A-T-U

Common Synonyms Lagud Coioriess Sweet, gesolne-iks 6 FIRE HAZARDS
Phenylethane 6.1 Flash Point 80°F O.C.: 59°F C.C.
€8 €2 Flammable Limits in Alr: 1.0%-6.7%
Fiosts on water. F g vapor 8 63 Fire (
oftective), water tog, carbon dinade or
ary chemcal.
AMcmud-nniammdvammnly 64 Fire Extinguishing Agents Not to be
Wear goggies. 9 and rubber ] Used: Not pertinent
HUBNg GIOVES)
smlu«gn‘cuonwcnumwﬁam 65 Special Mazarde of Combustion
Stop dscharge it posdie ermungvmmwm
Smmww-mum‘w “‘ANOCR COWN™ vapOr. when hested,
e and remove rAChan tongl. )
m.ma:nmwwwmww. 6.8 Behuvior in Fire: Vapor is heavier then ar
FLAMMABLE. &nd may travel conmderable distance 10
Flashbeck #0ng vapor trad may OCCAr. the source of xrvtion and flash beck.
Vapor mey expiods 4 igried in an enciosed ares. 4.7 Ignition Tempersture: 880°F
W-l'w?wt o 9 and rubber overciothing 68  Electrioal Hazard: Not pertinent
INChung gioves)
i nma-v:w foam, O CArDON dioxoe. 6.9  Bumning Rate: 5.8 mm/min.
Fire Waler may be mettectve on fire. €10 A Flame T
L contaners with waier. Oata Not A
(Cantrwed)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No rsacton
lmunrqloms.mwmat a
it inhaied, wil cause diznness or drfficult breathing. 72 Y with C. No
MOvS 10 irash s e8cCtON
" Oreei nas stopped, grve artiticial respration.
H m.m s St gve onrpen 7.3 Stabiitty During Transport: Stable
7.4 Neutralizing Agents for Acids and
Lioun Causties: Not pertinent
Will bum skin and eyes.
Harmrtul 4 swalliowed. 7.5 Polymerizatior= Not pertinent
Exposure Remove contsrmated clothng and shoes. 7.8 lhibitor of Polymertzation:
I N EYES hor oyoncn, coen a s writh plentty of water. Not pertanent
i @yeiios open and flush wa
IF SWALLowEDmmnuCONscxous Rave vcbm dnnk water 7.7 Moiar Ratio (Reactant to
Product: Data Not Available
[»,0] NOY INOUCE VOMITING. 78 22
. :ARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
10 shoreine.
Water May be dangerous if #t enters water intakea
P°"u“°n Notifty locai health and wiidiite officials.
Notfy operators of nearty waier intakes.

1.9

112

11, HAZARD CLASSIFICATIONS

Code of Federsl Reguistions:
Flammabie liqued
NAS Hazerd Rating for Bulk Water

1. RESPONSE TO DISCMARGE 2 LABEL
{Ses 21 Category: Flammable Naquid
Mechanical containment 22 Class 2

Shouid be removed
Chermical and physical ireatment

k8 )

i

1 CHEMICAL DESIGNATIONS & OBSERVABLE CHARACTERISTICS

CG Competibility Clses: Aromatic 4.1 Physical State (as shipped): Liquid
hyarocarbon 4.2 Color: Coicriess

Formuia: CeMHsCH2CHs 43 Odor: Aromatc

IMO/UN Designstion: 3.3/1175

DOT ID Mo 175

CAS Registry No.: 100-414

a1

te

& WATER POLLUTION

Aqustic Tomeity:

29 pom/98 he/biuegill/TL,/fresh water
Waterfow! Toxieity: Data not avaisble
Biclogical Oxygen Demand (800F

2.8% (theor.), 5 days
Food Chein Concentration Potentiat:

None

4
&5
58
7
58
£S ]

L0
(83}

3. HEALTH HAZARDS

Sen. 9 satety goggies.

F may cause i of nose,
mmmammwmmmmmwmum
Treatment af Exposure: INHALATION: #f it effects ocowr, reMove victim 10 resh arr, keep him
warm and quest. and get medical heip promptly; if breathang stops, give artficial respIration.
INGESTION: nduce ) only upon i ] in lung may cause
wmsxleDEYESwmwwmmmm(um for eyes)

and get medical aftention; remove and wash contamingted COTENG bEIONe MLLe.

Threshold Limit Value: 100 ppm

Short Term inhaiation Limits: 200 ppm for 30 mun.

Toxicity by ingestion: Grage 2 Dse = 0.5 10 5 g/kg (rat)

Late Toxicity: Dats not avadetie

Vapor (Gas) irritant Characteristics: Yapors cause
find fagh concentrations unpisasant. The eftect & temporary.

Uiquid or Solid writant Ch Causes g of the skin and first-degres bume on
short may cause Y bums on iong exposure.

Odor Threahold: 140 ppm

IDLH Value: 2.000 pom

such thet will

4.1 Graces of Purity: Ressarch grade:

gER

Storage Tempersture: Ambient
inert Atmosphere: No requirement
Yenting: Open (flame arester) or

$.  SHIPPING INFORMATION

90.96%; pure grade: 99.5%; technical
orade: 99.0%

prossure-vataum

12 PHYSICAL AND CHEMICAL PROPERTIES

121

122
123

124

125

128

7

128

129

1210

121

1212

12.13

1214
1218
1
1238
122¢
RFE 14

Physical State st 15°C andt 1 atm:
Linsd
Molsculer Weight: 108.17
Solling Point ot 1 st
A7.2F = 136.2°C = 408.4°K
Freezing Point
=139°F = =95'C = 178°K
Critical Tempersture:
851.0°F = 343.9°C = 617.1°K
Critical Pressure:
523 psia = 35.6 atn = 3.61 MN/m*
Specific Gravity:
0.867 at 20°C {liquad)
Uiquid Surfsos Tension:
29.2 dynes/cm = 0.0292 N/m a1 20°C
Uquid Water imarfacisl Tension:
35.48 gynes/cm = 0.03548 N/m at
x°C
Yapor (Gas) Specific Gravity:
Not pertinent
Ratio of Specific Heats of Vapor (Gask
1.071
Lrtentt Heat of Yaporizstion:
144 Btu/i = 80.1 cal/g =
3.35 X 10% J/kg
Hest of Combustor: —17,780 Btu/b
= —Q877 cal/g = —413.5 X 10% J/xg

Heat of Fusion: Data Not Avaslabie
Umiting Vaiue: Data Not Avasable
Reid Yapor Pressure: 0.4 peia

(S]]
[ 8]

& FIRE HAZARDS (Continwed)
Stoichiometric Alr to Fust Ratio: Deta Not Avadable

Flame T Data Not




ETB

ETHYLBENZENE

12.17 12.18 12.19 12.20 .
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY o
. - . British thermal
Tem, ture Pounds cubic Temperature British thermal unit Temperature P . Temperature .
. (deqrees F) oot (degrees F) per pound-F (degrees F) | U"-nch Per hour (degrees F) Centipoise
40 54.990 40 .402 —90 1.0685 40 .835
50 54.680 50 404 —80 1.056 50 T74
60 54.370 80 .407 70 1.047 60 719
70 54.060 70 409 —60 1.037 70 .870
80 53.750 80 412 -50 1.028 80 826
90 53.430 90 414 —40 1.018 90 .586
' 100 53.120 100 417 —30 1.008 100 .550
, 110 52.810 110 419 --20 1.000 110 518
120 52.500 120 421 —10 .990 120 .488
130 52.190 130 424 0 .981 130 461
140 51.870 140 426 10 a7 140 .436
180 51.560 180 429 20 962 150 414
160 51.250 160 431 30 953 160 383
170 50.940 170 434 40 .943 170 374
180 50.620 180 436 50 934 180 356
190 50.310 180 439 60 924 190 .340
200 50.000 200 441 70 915 200 325
: 210 49.690 210 443 80 .906 210 311
90 .896
100 .887
. 110 877
i 120 .B68
130 .859
140 .B49
150 .840
180 .830

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12,23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
. (degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
'68.02 .020 80 202 80 .00370 —400 —.007
100 370 100 .00654 -350 .026
120 644 120 .01009 =300 .060
140 1.071 140 .01787 —250 .093
160 1.713 180 02734 200 125
180 2643 180 .04087 - —-150 .157
200 3.953 200 05926 —100 .187
220 5747 220 .08363 —50 217
240 8.147 240 11520 0 248
2680 11.290 260 15510 50 274
280 15.320 280 20490 100 301
300 20.410 300 28570 150 327
320 26.730 320 33910 200 .353
340 34.460 340 42620 250 377
360 43.800 360 .52850 300 401
380 54.950 380 64720 350 424
400 448
450 467
500 487
550 .507
600 .525

-FIIHII




FREON 113

A CHRIS data sheet is not available for freon 113; the following information
was obtained from the seventh edition of N.I. Sax's and R.J. Lewis's

"Dangerous Properties of Industrial Materials" (Published 1989 by Van Nostrand
Reinhold)

CAS: 76-13-1
NIOSH: KJ 4000000

PHYSICAL AND CHEMICAL PRQPERTIES

Molecular formula: C,Cl,F,

Molecular weight: 187.37

Melting point: 13.2°F

Boiling point: 45.8°F

Autoignition: 1256°F

Density: 1.5702

Combustible when exposed to heat or flame.
Incompatable with Al, Ba, Li, NaK alloy, and Ti.

HEALTH HAZARDS

Mildly toxic by ingestion and inhalation. Affects the central nervous
system in Humans. A skin irritant.

OSHA PEL: TWA 1000 ppm
ACGIH TLV: TWA 1000 ppm; STEL 1250 ppm
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Muneoc Acd €1  Flasn Pont Not femwracse (See Mazard Assessment Henaooos)
€2 Flammedie Limsts m Alrz Not Remmanie AP
Sams NG Mymes with waler. UTHATNG vepor © CFOCUCRL. @ Fret Not
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L RESPONSE TO OISCHARGE 1 wea - L WATER POLLUTION e e o oo
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I WRITWG-COMOmve: 22 Clasxc 8 282 ppmy 96 v/ mOBGT 1.19 at 20°C (lauad)
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11 ca Claser mners{ 41 Physicel Steme (a8 shippedy: Linad None 1212 Latent Heat of Yeportzatior:
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S HEALTH HAZARDS 5. SHIPPING INFORMATION 1228  Limwting Yasue: Dsta not avasacie
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HYDROCHLORIC ACID
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SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

Temperature
(degrees F)

Pounds per cubic
foot

Temperature
(degrees F)

British thermal unrt
per poung-F

Temperature
(degrees F)

British hermai
unt-nch per hour-
square foot-F

Temperature
(degrees F)

Centioo

883888

100
110
120

74.770
74.599
74.419
74.250
74.080
73.900
73.730
73.559
73.381

IRBRBLER

417
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584
596
.608
820
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1221
SOLUBILITY IN WATER =

12.22
" SATURATED VAPOR PRESSURE

1223
SATURATED VAPOR DENSITY

. 12.24
IDEAL GAS HEAT CAPACITY

Temperature
(degrees F)

Pounds per 100
pounds of water

Temperature
(degrees F)

Pounds per square
inch

Temperature
(degrees F)

Pounds per cubic
foot

Temperature
(degrses F)

British thermal unit
per pound-F
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5.840
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6.899
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7.929
~8.380

—HZMZ-—<4I3Imov —HO0Z

-“02zZ

4ZmZ—~-4ImMo




METHYL ALCOHOL

A | maL

Common Synonyms Watery iqud Colortess Alconal odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
6.1 Flash Point 54°F C.C.; 61°F Q.C. (See Hezard Assessment Handnook)
&2 Flammable Limits in Air: 6.0%-38.5% A-P-Q-R-!
mﬂﬂ Floats ana mues wih water. Flammabie, imatng vapor © produced. 6.3 Fire Extinguishing Agents: Aiconor foam, -Q-R-S
oy chenwcal, or carbon dinude
Columman
st 8.4 Fire Extinguishing Agents Not to be
SI00 O1ISCNarge | POSSIDIe. KOeD DEODId away Used: Water be netiective.
Shut a:ﬁqmr?on 30urces ana call fre deparment. &5 Specw NMMM Combustion 11 HAZARD CLASSIFICATIONS
Stay upwind and use water spray 10 “kNOCK COWN™ vapor. 11.1  Code of Federal Regulations
Avoig CONtact wih iquid ana vapor " Products: Not peronent . o
isgiate ang remove cischarged mater 4.6 Behavior in Fire: Contaners Mmay expiode. ammabie hqud
Notty locat heaith ana potiubon conirol agences. &7  ignition Tempersture: 867'F 112 NAS Hazard Rating for Buik Water
64 Electrical Hazarc: Class 1. Group O Transportstion:
89 Buming Aste: 1.7 mm/mn.
FLAMMABLE.
Vepor may explods i ignited n an enciosed wee. 6.10 Adisbatic Flame Temperature:
Eﬂnmq N with grv cn-m”-c-:lm:u!onm 108m, or carbon domde. Data rot
JUISH w . L 3
Water may be ineftective on fire 6.11  Stoichiometric Alr to Fuel Astio:
Fire Cool exposed contaners with water Data not avesiabie
6.12 Flame Data not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No resction
irrrtal to . NOSE and throat
i i R \ Stheut g 72 with C No
Move 10 e ey CIousnes o 113 NFPA Hatsrd Clasaification
if reathung Nas stooped. give artticial resgwabon, 73 Stability During Transport: Stable Cat
It breaining s ditticult, gve oxygen 7.4 Neutratizing Agenta for Acids and o907y Clasufication
Caustics: Not pertinent Heaith Hm (Biue)..... S |
LQuID FL y (Red) 3
Exposure POISONOUS IF SWALLOWED. 7.8 Potymertzation: Not pertinent A (Yetiow) s
! . .8 Inhiditor of Polymerization: Y :
nr:nr:m é%n’&%.%’.‘l’.? :.»‘om-nq ang shoes. 78 of
Flusn aftected areas with plenty of water. Not pertinent
IF N EYES, hog eyahds open éng’SmC’l'émSm pienty at water. 7.7 Molar Ratio (Reactant to
IF SWALLOWED and victm s US, have vichm annk water
or milk_and have victim Inducs voriing. Producti: Data not avaisle
IF SWALLOWED ang wictm is JNCONSCIOUS OR HAVING CON- 7.8 Reactivity Group: 20
VULSIONS, do nothing exceot neep victm warm.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 atm:
Dangerous (0 sauate e in concentra iquid
Water May be gangercus f it emers water intaes. 122 Molecular Weignt: 32,04
Notfy local neaith ang wwdlite otficials 123  Boiling Point at 1 stm:
Pollution Noty operaiors of neardy water intaxes. 148.1°F = 845°C = 337 7K
124 Freezing Point:
—144.0°F = ~97.8'C = 175.4°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 125 Critesi Tem -
{See 21 Category: Flammabie liquid 8.1 Aquatic Toxicity: 484°F = 240°C = 513°K
13sue waming-high Hammabrity 22 Clses 3 250 ppm/ 11 tw/Qoidfish/died/ tresh 128 Critical Pressure:
Restnct access water 11420 paua = 77.7 atm = 7.87 MN/m?
Evacuate area 4.2 Waterfow! Toxicity: Oata not avaiable 127  Specific Gravity:
Disperse and flush 8.3 Biological Oxygen Demand (BODX 0.792 at 20°C (liquid)
0610 1.12 /b in 5 days 128  Liquid Surfece Tensionm: Not pertnent
44 Food Chain Concentrstion Potentist: 129  Uquid Water interfacial Tension:
None Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vapor (Gas) Specific Gravity: 1 1
31 CG Compatiblity Class: Aiconol, glycol 41 Physical State (ss ehipped) Liquid 1211 Ratio of Specific Heats of Vapor (Ges):
32 Formula: CHsOM 42 Color: Colorless 1.254
33 1MO/UN Designation: 3.2/1230 43 Odor: Faint aiconol; like ethy! aicohot; 1212 Latent Heet of Vaporization: -
3.4 DOT ID No: 1230 famtly swoet: charsctenstic pungent - 473.0 Br/ib = 2628 cai/g =
3.5 CAS Registry No.: 67-56-1 11.00 X 10¢ J/kg
1213 Hest ot Combustion: —8419 Bt/Ib
= 4577 Cal/Q = —195.8 X 104 kg
1214  Heat of Decomposition: Not pertment
1 N 9. SHIPPING INFORMATION 12.15  Hest of Solution: (sst) —9 Bru/in
5. HEALTH HAZARDS = —5calfy = —0.2 X 10% Jikg
5.1 Personal P S Air Resoirator (Do not use organic canister mask); 9.1 Qrades of Purity: CP, Crude, ACS: a) 12,16  Huat of Polymertzation: Not pertnent
goggies, rubber gloves: protective clothing 99.9% 1228 Hest of Fusion: 23.70 cal/g
52 8 F 9 E to VBQOr Causes sye mmiston, hesd- ache, 92 Storsge Tempersture: Ambient 1226 Umiting Vaiue: Data not avasabie
fatigue and High CAN Produce Cantral Nervous Sysiem depression 9.3 inert Atmosphere: No requrement 1227 Reid Yapor Pressurs: 4.5 paa
wwmmmmm.so.mm-mmmmanZMCmnm 9.4 Venting: Open (Rame arester) or
IVOUgN skun. Swallowing May Cause death of eye damege. pressurevacuum
53 Twm&mammmmmmmwwu-m
has ceased. INGESTION: mmmwzlmmmmmnmm
water: cal a physican. SKIN OR EYES: flush with water for 15 mun.
54 Threshoid Limit Vaiue: 200 ppm
35 Short Term inhaiation Limits: 260 mg/m? for 80 mwn.
5.8 Toxictty by ingestion: Grace 1; LDie = 5 fo 15 g/kg (rat)
57 Late Toxicity: None
58 Vlw(on)lnmmvmmummdmmwmm
System d present in tgh concentratons. The sffect rs temporary.
5.9 Liquid or Solid Irritant Charscteratica: Minemum nazard. It sgiled on clothing end aliowed to
reman, Mmay Ca3e SMartng and recdenng of the sin. NOTES
5.10 Odor Thrwshoid: 100 ppm
S.11 IDLM Value: 25.000 ppm
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METHYL ALCOHOL

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

, . . British thermal
r cubic Temperature British thermal unit Temperature . Temperature .
T(SZ"g‘:g?smée Poundsf o%et (degg:es o Dor PounGLF @ egeeee o) ung;::peagro lrlro:;ur- @ eg‘:em A Centipoise

15 51.110 60 .576 65 1.389 N
20 50.950 70 .593 70 1.384 (o]
25 50.790 80 611 75 1.379 T
30 50.630 90 829 80 1.374
35 §0.470 100 .647 85 1.369 P
40 50.310 110 .665 90 1.364 E
45 50.150 120 .682 95 1.360 R
50 49.990 130 .700 100 1.355 T
55 49.830 140 .718 105 1.350 !
60 49.670 110 1.345 N
65 49,510 115 1.340 E
70 48,350 120 1.335 N
75 49.190 125 1.330 T
80 49.030 130 1.325
85 48.870
20 48.710
95 48.550

100 48.390

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

M 20 377 20 .00235 0 .280
| 30 .537 30 .00327 25 .289
S 40 .753 40 00450 50 299
[o] 50 1.044 50 .00611 75 .309
| 60 1.428 60 .00820 100 319
B 70 1.930 70 .01087 125 328
L 80 2.579 80 01427 150 .338
E 90 3.412 90 .01852 175 .348
100 4.467 100 .02383 200 .359
110 5.795 110 .03036 225 .369
120 7.450 120 03836 250 379
130 9.496 130 .04807 275 .390
140 12.010 140 05976 300 .400
150 15.070 150 .07376 325 411
160 18.770 160 .09039 350 422
170 23.210 170 .11000 375 .432
. 400 .443
425 .454
450 466
475 477
500 .488
525 .500
550 S
575 .523
600 534




METHYL ETHYL KETONE X

MEK

MEK
2-Butanone
Etyl methyl ketone

Common Synonyms Liquid Coloriess Sweet odor

Fioats and moes with water. Flammabie, smitating vapor is produced.

Stop aischarge it DOsSsi0Ie. Keep peopte away.

Shut oft igmtion sources and call twve department .

Stay upwind and use water spray 10 “knock down’ vapor
Avoud contact with hqud and vapor.

Isolate and remove discharged matenal

Notity local heaith and poilution control agencies.

FLAMMABLE.

Flasnback siong vapor trad may ocowr.

Vapoe oxpiode i i an enciosed area.
tlungw"s:ymln ary cnam AICONDY 10aM, Of CAIDON AOXIE.
Water may De ingftective on fire.

Fire Cooi exposed contamners witn water

8.11  Stoichiometric Air to Fuel Ratio:

412 Flame T

6. FIRE HAZARDS
Flash Paint: 20°F C.C.; 22°F O.C.
Flammable Limits in Alr: 1.8%-11.5%
Fire Extinguishing Agentx: Alcohol loam,
dry chemical. or carbon Gionde
Fire Extinguishing Agents Not to be

10. HAZARD ASSESSMENT CODE
(See Hazard Assesement Handbook)
A-P-Q-R-S

Usect Water may De inefiective 11
Special Hazards of Combustion
Products: Not pertnent

HAZARD CLASSIFICATIONS

11.1  Code of Federal Reguiations:
Flammabie liquit
112 NAS Mszard Rating for Bulkk Water

CALL FOR MEDICAL AID
VAPOR

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction
L Ty s, s, T3 hescy i . -
Move 0 fresn ar. 0. or loss of cor faacton
If oreatring has stopped. gve amfical respration. 73 Stabiiity During Transport: Stabie
It breatming is drfticull, give oxygen 7.4 Neutrsilzing Agents for Acids and
Caustics: Not pertinent
";‘,3",,"2,, oyes 7.5 Polymertzation: Not pertnent
Exposure Harmul 4 swa 7.6 inhibitor of Polymerization:
Remove conlammaled ciothing ana snoes.
Flusn aHected areas with pienty of water. Not pertinent
IF ‘N EYES. hold eyelids open and ‘'ush with pienty of water. 7.7 Molar Ratio (Reactant to
iF S:V’A"L‘hSWED ang victm 13 CONSCIQOUS, have wictim dnnk water Productk Data not avalebie
7.8 Resctivity Group: 18
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atme
Oangerous o aquatc iife i high concentrations. Liquid
Water Mey oe cangerous d t enters weter makes. 122 Molecular Weight 72.11
ity Py wiight is.
Pollution | RS Satatas o esrey waier manes. o ™ w52
124 Freezing Point
~123.3°F = —88.3°C = 188.9°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Critical Temperature:
(See b 21 Category: Flammable iquic &1 Aquatic Toxicity: 504.5°F = 262.5°C = 535.7°K
Issue waming-high flammabiity 22 Clees: 3 5840 mg/1/48 he/biuegil/ TL, /fresh 128  Critical Presaure:
Oisperse and flush water 603 pma = 41.0 atm = 4.15 MN/m*
8.2 Wsterfowt Toxicity: Data not availabie 127  Specific Gravity:
8.3 Biclogical Oxygen Demand (BODx 0.808 st 20°C (iquad)
214%, 5 days 128  Liguid Surface Tension: Not pertinent
&4 Food Chain Concentration Potential 129  Uquid Water interfacial Tension:
None Not pertnent
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.10 Vapor (Gss) Specific Gravity: 2.5
i1 CG Computibility Class: Ketone 4.1 Physicsl State (ss shipped): Liquid 1211 Ratio of Specific Hests of Vapor (Gas)k
32 Formute: CHsCOCHCHa 42 Color: Coloriess - 1075 .
33 INO/UN Designation: 1.2/1193 4.3 Oder: Like acetone; plessant; pungent 1212 Latent Hest of Yaporization:
34 DOTID No: 1193 191 Btw/ib = 108 cal/g =
15 CAS Registry No. 78-33-3 4.44 X 10% J/kg
1213 Heat of Combuation: —13,480 B/l
= 7491 cal/g = —313.6 X 10 J/kg
1214 Mest of Decomposition: Not pertnent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1215 Heat of Sowtion: (est) 9 Btu/io
= —5cal/g = =0.2 X 10% J/ng
5t P pr E Orgarec carstor or aw paci: plastic gioves; goggies or face 8.1 Grades of Purity: 99.5+ % 1218 Heat of Polymertzation: Not pertinent
Weia. 92 Storsge Temperature: Amtent 1225 Hest of Fusion: Data not avasabie
2 S P g E Liqued causes eye bumL Vapor imitates eyes. nose, and throat 93 inert Atmosphere: No requirement 1228 Linwting Vaiue: Oata not avadsbie
can cause nausea, and loss of 4.4 Venting: Open (flame amester) or 12.77  Reid Vapor Pressure: 3.5 pua
L & ] Tmmdzmlmumn:mmwm-:uu-m-mwm pressure-vacuum
stant and oxygen. EYES: wash with pienty of water for at lesst
15 men. and call physicsan.
54 Threshold Limit Velue: 200 ppm
55 Short Term inhelation Limits: 290 mg/m3 for 60 mn.
S8 Taxieity by Ingestion: Grade 2; LDss = 0.5 10 5 g/kg (rat)
7 Late Toxicity: None
54 Vapor (Gas) irritant Cheracteristic: Vapors Cause a sighl smerting of the eyes or respiratory
system d present in high concentrabons. The effect s temporary.
58 Mummmmmnmmmmmu
reman, May CBUSS SMartng end recdersng of the siun.
510 Odor Threshokt 10 ppm
511 IDLH Vaiue: Data not svadable NOTES




MEK

METHYL ETHYL KETONE

SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.18
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. " . British thermal
r Pounds cubic Temperature British thermal unit Temperature o . Temperature L
Taogroos 1 foot (degrees /) | per pound-F (degrees ) | Uninch perhour- | (degrees ) Centipoise
as 51.460 ~35 .501 10 1.073 N
40 51.280 —30 .502 15 1.068 o}
45 51.110 —25 .503 20 1.063 T
50 50.940 —20 504 25 1.058
55 50.760 —15 .505 30 1.053 P
60 50.590 -—10 .507 35 1.048 E
65 50.420 -5 508 40 1.043 R
70 50.240 Q 509 45 1.038 T
75 50.070 5 510 50 1.033 1
80 49.900 10 511 55 1.028 N
85 49.720 15 512 60 1.023 E
90 49.550 20 .513 65 1.018 N
95 49.380 25 514 70 1.013 T
100 49.200 30 516 75 1.008
105 49.030 a5 517 80 1.003
110 48.860 40 518 85 .998
115 48.680 45 519 90 993
120 48.510 50 .520 95 .988
55 521 100 .983
60 522 105 .978
65 523
70 524
75 .526
80 527
85 .528
90 529
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 27.000 0 .148 0 .00216 0 352
10 216 10 .00310 25 .368
20 310 20 .00435 50 .384
30 437 30 .00599 75 .398
40 .604 40 .00812 100 414
50 .823 50 .01085 125 .429
60 1.104 60 01427 150 444
70 1.461 70 01853 175 A58 -
80 1.909 80 02376 200 472
90 2.465 90 .03012 225 486
100 3.147 100 .03778 250 .500
110 3.977 110 04690 275 513
120 4.977 120 .05768 300 526
130 6.171 130 .07030 325 .538
140 7.586 140 08498 350 551
150 9.250 150 .10190 375 .563
160 11.190 160 12130 400 .575
170 13.450 170 14350 425 .586
180 16.050 180 .1685¢ 450 .598
180 19.030 190 .19670 475 609
200 22.420 200 .22830 500 .620
210 26.270 210 26350 525 .630
220 30.610 220 .30250 550 640
230 35.480 230 .34560 575 .650
240 40.930 240 39290 600 .660




METHYL CHLORIDE

MTC

Colorless

Common Synonyms Gas %ss or sweet

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)

Chioromethane 6.1 Flash Point: <32°F C.C.
Fioats and boiis on water. Flammable, visle vapor coud & b :::"'E"::r:;um':‘: '::.':‘:; 1;; T e A-B-C-D-EFG
carbon dioxide. Stop flow of gas.
6.4  Fire Extinguishing Agents Not to be
Avoid contact with liquid and vapor. Keep people away. Used: Not pertinent 11. HAZARD CLASSIFICATIONS
Wear goggles and self-contained breathing apparatus. 6.5 Special Hazards of Combustion
g:ﬂ: gﬁc)gra‘;?:n"sggs;:wa.nd call fire department. Products: jl’ox.(ic and imitating gases are 111 Code of Federal Reguiations:
Stay upwind and use water spray to “'knock down" vapor, generated in fires. Flammable gas
Isotate and remove discharged material. X 6.5 Behavior In Fire: Containers may expiode 112 NAS Hazard Rating for Buk Water
Notity tocal health and pollution control agencies. 67 Ignition Temperature: 1170°F Transportation:
T 6.8 Electrical Hazard: Not pertinent Category Rating
POISONOLS GASES ARE PRODUCED IN FIRE. 69  Burning Rate: 2.2 mm/min. ¢
Flashback along vapor trail may occur. 6.10 Adlabatic Flame Temperature: Health
Vapor may expiode i ignited in an enclosed area. Data not available Vapor Imitant............. e 0
[g] if . - -
Fire o e M boaaia, 2ned preaining a""av alus, 6.11 Stoichiometric Alr to Fus! Ratio: Liquid or Sofid Irritant___ g
Cool exposed containers and protect men effecting shutoff with water 4.078 (Est)
Let tire bum. 6.12 Flame Temperature: Dala not available Water Polution
Human Toxicity. ]
Aquatic Toxicity 1
Aesthetic Effect........_._... 0
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction !
W‘i’r‘»r:::ﬂ"s-n?&' na”‘i.’;;" V'E’.?..‘.’,Lg headache, difficult breathing, 7.2 Reactivity with Common Materiais: Self Reastion g
or loss of consciousness. Reacts with zinc, aluminum, s
Move to fresh air. " " magnesium, and their alloys; reaction is 113 NFPA Hazard Classification:
It breathing has stopped. give artificial respiration. Category Cassification
If breathing is difficult, give oxygen. not violent Health Hazard (Biue 2
LiQuID 7.3 Stability During Transport: Stable Flammability (Red) .
Will cause frostbite. 7.4 Neutralizing Agents for Acids and N
Exposure Flush atfected areas with plenty of water. Caustics: Not pertinent Reactivity (Yelow) ..o 0
DO NOT RUB AFFECTED AREAS. 7.5 Polymerization: Not pertinent
7.6 Inhibhtor of Polymerization:
Not pertinent
7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 'Reactivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES
121  Physicai State at 15°C and 1 atm:
Not harmtiul to aquabc fife. Gas
Water 122 Moleculsr Weight: 50.49
: 123 Boiling Point at 1 atm:
Po"u"on ~—11.6°F = —24.2°C = 249°K
12.4  Freezing Point
L RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 25 & m;ﬁ;j:p;ﬂﬁ; C = 17ask
{See 2.1 Category: Flammable gas . 8.1 Aquatic Toxicity: 290.5'F = 143.6°C = 416.8°K
Issue waming-high flammability, 22 Class: 2 None 12.6  Critical Pressure:
air contaminant 8.2 Waterfow! Toxicity: None 969 psia = 65.9 atm = £.68 MN/m?
Restrict access 8.3 Biclogical Oxygen Demand (BOD) 12.7  Specific Gravity:
Evacuate area None 0.997 at —24°C (liquid)
8.4 Food Chain Concentration Potentiak: 128 Liquid Surface Tension
None 16.2 dynes/cm = 0.0162 N/m at 20°C
129 Liquid Water Interfacial Tension: (sst.)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 50 dynes/cm = 0.05 N/m at —24°C
3.1 CG Compatibliity Class: Halogenated 4.1 Physical State (as shipped): 12.10  Vapor {Gas) Specific Grawity: 1.7
hydrocarbon Liquefied gas 12.11 Ratio of Specific Hests of Yapor (Gas):
3.2 Formula: CHiCl 4.2 Color: Colorless 1.259
3.3 IMO/UN Designation: 2.0/1063 4.3 Odor: Faint, sweet, non-imitating: taint 1212 Latent Hest of Vaporizstion:
3.4 DOT ID No.: 1063 ether-like 182.3 Btu/ib = 101.3 cai/g =
3.5 CAS Registry No.: 74-87-3 - 4.241 X 10¢ J/kg
12.13 Heat of Combustion: —5290 Btu/Ib
= ~-2939 cal/g = —123.1 X 10 J/kg
1214 Heat of Decomposition: Not pertinent
S. HEALTH HAZARDS 9. SHIPPING INFORMATION 12.15 Heat of Sokutiom: Not partnent
5.1 30! \pp canister masl; leather or vinyl gloves; goggles or face 9.1 Grades of Purity: Technical grade; “Artic" 12.16 Heat of Polymerization: Not pertinant
shield. retrigerant grade 1225 Heat of Fusion: Data not avaiable
52 sy F 9 causes nausea, vomiting, weakness, headache, 92 Storage Temperaturs: Ambient 1226 Limiting Vaiue: Data not avalable
d I high cause mental jon, eye di 9.3 Inert Atmosphere: No requirement 12.27 Reid Vapor Preasure: 1167 psia
fremors, cyanosis, convuisions. Contact of liquid with skin may cause frosthite. 9.4 Venting: Safety relief
5.3 Treatment of Exposure: Remove 1o fresh air. Call a doctor and have patient hospitalized for
observation of slowly developing symptoms.
5.4 Threshold Limit Value: 50 ppm
5.5 Short Term Inhaistion Limits: 100 ppm for 5 min.
5.8 Toxicity by ingestion: Not pertinent
5.7 Late Touxlcity: None .
5.8 Vapor (Gas) Irritant ( Vapors are ing to the eyes and throat.
5.9 ULquid or Soild Irritant ( istics: No hazard. F i 10 the skin
because it evaporatas quickly. May cause frostbite.
5.10 Odor Threshold: Data not available
5.1 IDLH Value: 10,000 ppm
NOTES
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MTC

METHYL CHLORIDE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature A Temperature .
(deg‘:ges (3] ° fo%et (degeeees 3] per pound-F (degeeees F) ung;zg:\epfeoro:l_gur- (degeees 3] Centipoise
—20 62.170 | —50 354 D —30 332
-—15 61.860 —40 .357 A —20 .320
—30 .359 T
—20 .362 A
N
[0}
T
A
"
A
I
L
A
B
L
E
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .600 —55 4.590 —55 05335 0 an
—50 5.298 —50 06083 25 .182
—45 6.095 —45 .06913 50 187
—40 6.987 —40 07831 75 192
—35 7.985 -35 .08843 100 197
-—30 9.096 —30 09957 125 202
—25 10.330 —25 .11180 150 207
—20 11.700 —20° 12520 175 212
—15 13.210 —15 .13980 200 217
-—10 14.880 —10 15570 225 221
-5 16.720 —5 .17300 250 226
0 18.730 0 19170 275 23
5 20.940 5 .21200 300 .236
10 23.350 10 .23390 325 .240
15 25.980 15 25740 350 245
20 28.840 20 .28280 375 249
25 31.950 25 .31000 400 254
30 35.320 30 .33920 425 .258
35 38.960 35 .37040 450 263
40 42.890 40 .40380 475 267
45 47.140 45 .43930 500 272
50 51.700 50 47720 525 276
55 56.610 55 51740 550 .281
60 61.880 60 .56000 575 .285
65 67.520 65 60530 600 .289
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NAC

NITRIC ACID

1217 1218 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LUQUID VISCOSITY
- . British thermal
rature Pounds per cubic Temperature British thermal unit Temperature Temperature
Toreas ) foot (desrees ) per pound-F (degrees /) | USanch RerMGU™ | (dagrees F) Cantpoise
35 95.139 51 470 N N
40 94.330 52 47 o o
45 94.520 53 472 T T
S0 94.209 54 472
55 93.310 s5 473 P [
60 93.599 56 473 £ £
85 93.290 57 AT4 R R
70 92.990 58 474 T T
75 92.679 59 475 ! ]
80 92.37C 60 475 N N
85 92.070 [} 478 E E
80 91.759 62 A77 N N
95 §91.450 63 A77 T T
64 478
- 65 478
66 479
67 479
68 .480
63 480
70 481
. n 482
72 .482
73 .483
- 74 .483
75 484
76 .484 » _
12.21 12.22 12.23 1224 -
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
M 80’ 1291 80 01404 [¢] 208
I 85 i 1.489 a5 - ~=.01605 -—=- 10 .209 -
Cw rave- S - 90 1.713 90 - 7 - +.01829 20 213
c 95 1.964 95 . . 02078 30 ,..216
N o 0T 100 2246 100 =..02355 40 - .219
B 105 2.560 105 < -t 02682 S0 - 223
. . L 110 2912 110 .03000 60 - .226
~ E 115 3303 115 03374 - 70 229
. 120 3737 120 .03784 80 .232
:‘;__ R - =125 4218 125 - - - -~ 04235 .- - - 90 - - .236
i . 130 4.750 130 04728 e 100 239
- 135 5.336 135 05267 ~ 110 - 242
140 5.981 140 .05855 120 2486
145 6.690 145 106494 130 .249
150 7.467 150 07189 140 252
155 8.317 155 . .07943 150 255
160 9.246 160 08758 . 160 259
165 10.260 165 09640 170 262
' 170 11.360 170 .10590 180 265
R 175 12560 175 11610 190 269
! 180 13.860 180 12720 200 272
i - . 210 275
. - 220 278
— ; 230 282
240 285
) R 250 288




PHENOL

PHN

Common Synonyms SOL":‘%O' W?;‘:k?'f or light  Swest tarry ooor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Hydroxybanzena - e 6.1 Flash Point: 185F O.C.; 175°F C.C. (See Hazard Assessment Handbook)
Phenic acid § . . 8.2 Flammable Limits in Air: 1.7%-8.6% A-P-Q
Pheny hydroxide May float or sink, and mixes siowly with water. 5.3 Fire Extinguishing Agents: Water fog,

toam, carbon dioxide, or dry chemical
8.4 Fire Extinguishing Agents Not to be
A ITH LIQUID AND ID. K: le away. : N J
Bt a8 T e o sl 11, HAZARD GLASSIFCATIONS
Sto disnes T bosaie. Cal fre deparment. Products: Toxic and imitating vapors are | 111 Code of Federal Regulstiona:
Evacuale area in case of large d-scha:?e generated when heated. Poison, B
ﬁg:"af;el ;‘:I rr'eer:ﬁ;eagx(’scpmt'ggnn;:‘a‘;\; agancies. 6.8 Behavior in Fire: Yieids flammable vapors 11.2 NAS Hazard Rating for Buk Water
when heated which will form expiosive Transportation:
mixtures with air. . Category Rating
BOTRONOUS GASES ARE PRODUCED IN FIRE. 6.7  Ignition Temperature: 1319°F Fie..... S
Wear goggles. q ind rupber avercioting 6.8 Electrical Hazard: Not pertinent Health
Emngunsgn:w:g:glrmc?r:;on dioxide, dry chemical, o foam. 8.9 Buming Rate: 3.5 mm/min. \lea:.f;d :rm;‘::dlrrmﬁ ’;’
Fire Cool exposed containers with water. 6.10 Adiabatic Flame Temperature: qu —
Data not available L
Water Polution
Human Toxicity.. 2
(Continued) Aquatic Toxicity 3
Aesthetic Effect..........— ... 3
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
;. 2
tb‘i”s%’ngﬁss% AW ALLOWED. 7.1 Reactivity With Water: No reaction .
Will burn skin and eyes. 7.2 y with C No
Remove comamma(edw::’ammg an'd:;t((:s reaction 13 NFPA Haserd O 0
TF'“?»? E&'E%‘“ﬁ:.é“;’m S';Zﬁx:d Hush with plenty of water. 7.3 Stabllity During Transport: Stable rd Clasai ""’"‘
IF SWALLOWED and victim is CONSCIOUS, have victim drink water 7.4 Neutrailzing Agents for Acids and Category Classification
VOMITING Caustics: Not pertinent Heaith HW {Blue)....—.. 3
oo NOT WDUCE ’ 7.5 Polymerization: Not pertinent - Flamwlm (Red 2
Exposure 7.6 Inhibitor of Potymerization: Reactivity (Yeliow) 0
Not pertinent
7.7 Molar Ratlo (Reactant to
Product): Data not available
7.8 Reactivity Group: 21
12.  PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State at 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Solid or liquid
Water May be dangerous it enters water intakes. 122 Molecular Weight: 94.11
Pollution | Nty saiesm s e, b b
12.4  Freezing Point:
105.6°F = 40.9°C = 314.1°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Critical Temperature:
(See 2.1 Category: Poison 8.1 Aqguatic Toxicity: 790.0°F = 421.1°C = 694.3°K
Issue warming-poison 22 Class: 6 11.5-28.5 mg/1/96 hr/biuvegill/TL,,/fresh 126 Critical Pressure:
Restrict access water 889 psia = 80.5 atm = 6.13 MN/m®
Should be removed 1.5 ppm/48 hr/rainbow trout/TL,/fresh 127  Specitic Gravity:
Chemical and physical treatment water 1.058 at 41°C (liquad)
8.2 Waterfowl Toxlcity: Data not available 128 LUquid Surface Tension:
8.3 Blological Oxygen Demand (BOD) 36.5 dynes/cm = 0.0365 N/m at 55°C
200%, 5 days 129 Liquid Water Interfacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiak (est) 20 dynes/cm = 0.02 N/m at 42°C
3.1 CG Compatibility Class: Phsnol cresol 4.1 Physical State (as shipped): None 1210 Vapor (Gas) Specific Gravity:
3.2 Formula: CaHsOH Solid or motten liquid Not pertinent
3.3 IMO/UN Designation: 9.0/1671 4.2 Color: Colorless to light pink 1211 Ratio of Specific Heats of Yapor (Gas):
3.4 DOT ID No.: 1671 4.3 Qdor: Characteristically sweet, sweet. tarry; 1.089
3.5 CAS Registry No.: 108-95-2 pungent, distinctive; distinct, aromatic, - 1212 Latent Heat of Vaporization:
somewhat sickening sweet and acrid - 130 Bu/lb = 72 calig = -
3.0 X 10% J/kg
12.13 Heat of Combustion: —13.400 Bt/Ib
5. HEALTH HAZARDS 9. SHIPPING INFORMATION = —7.445 callg = —311.7 X 10° J/kg
1214 Heat of Decompositior: Not pertinent
5.1 Personal Protective Equipment: Fresh-air mask for confined areas; rubber gioves; protecive 9.1 Grades of Purity: 90-99% (solid), 60-85% 12.15 Heat of Solution: Not peranent
clothing; full tace shield. (liquid). Technical: 82-92% (contains 1216 Heat of Polymerization: Not pertinent
5.2 Wit bum eyes and skin. The analgesic action may cause loss of cresols) 12.25 Heat of Fuslon: Data not avaiable
pam sensanon Readily absorbed through skin, causing increase in heart rate, convuisions, and 9.2 Storage Temperature: Ambient 12.26 Limiting Value: Data not available
death. 9.3 Inert Atmosphere: No requirement 12.27 Reld Vapor Pressdre: 0.3 psia
53 Treatment of Exposure: INHALATION: if victim shows any ill effects, move him to fresh ar, keep 9.4 Venting: Pressure-vacuum
him quiet and warm, and call a doctor immediately; if breathing siops, give artificiat respiration.
INGESTION: do NOT induce vomiting; give milk, egg whites, or large amounts of water and call
doctor i no known treat the EYES: i ly flush with plenty
of water for at least 15 min.; continue for another 15 min. if doctor has not taken over. SKIN:
immediately remove all clothing while in a shower and wash affected area with abundant flowing
water or soap and water for at least 15 min.; clean clothing thoroughly or discard.
5.4 Threshold Limit Value: 5 ppm (includes skin exposure). =
55 Short Term Inhalation Limits: Data not available
5.6 Toxlcity by Ingestion: Grade 2; LDso = 0.5 10 5 g/kg (rat)
57 Late Toxlcity: Carcinogenic in [aboratory animais
5.8 Vapor (Gas) Irritant C Vapors cause irritation such that personnel wit 6. FIRE HAZARDS (Continued)
find high concenirations unplesant. The effect is temporary. 6.11 Stoichiometric Alr to Fuel Ratio: Data not available
59 Liquid or Solid Irritant Characteristics: Fairly severe skin irritant; may cause pain and sacond- 6.12 Flame Temperature: Data not available

degree burns after a few minutes’ contact.

5.10 Odor Threshold: 0.05 ppm

5.11

IDLH Value: 100 ppm
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PHN

PHENOL

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. British thermal unit British thermal
Temperature Pounds per cubic Temperature X Temperature . Temperature i
(degeees 5} foot (degrees F) pgsrt)i?#ar}:)': (degrees F) u"g&ﬂ:?epfigr_g”' (degrees F) Centipoise
110 65.870 108 .561 122.02 1.113 110 4.302
115 65.719 109 561 115 3.929
120 65.559 110 561 120 3.594
125 65.410 111 .561 125 3.292
130 65.250 112 .561 130 3.021
135 65.099 113 .561 135 2.775
140 64.940 114 .561 140 2.554
145 64.790 115 561 145 2.353
150 64.629 116 .561 150 2171
155 64.469 117 561 155 2.005
160 64.309 118 .561 160 1.855
165 64.160 119 561 165 1.718
170 64.000 120 .561 170 1.593
175 63.840 121 561 175 1.479
180 63.670 122 .561
185 63.510 123 561
190 63.350 124 .561
195 63.190 125 561
200 63.020 126 .561
205 62.860 127 .561
210 62.690 128 561
129 561
130 .561
131 .561
132 561
133 .561
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 8.400 70 012 70 .00019 0 224
80 .017 80 .00027 25 .237
20 024 90 .00039 50 .250
100 .034 100 .00054 75 .262
110 .048 110 .00074 100 274
120 .066 120 .00100 125 .286
130 .091 130 .00135 150 297
140 123 140 .00180 175 .309
150 165 150 .00238 200 .319
160 .220 160 .00311 225 .330
170 .289 170 ©.00403 < T 250 341
180 .378 180 .00518 275 351
190 .490 190 .00661 300 .360
200 .629 200 .00836 325 370
210 .802 210 .01050 350 379
220 1.016 220 01311 375 .388
230 1.278 230 .01624 400 397
240 1.596 240 .02000 425 .405
250 1.982 250 .02449 450 414
260 2.446 260 .02980 475 422
270 3.002 270 .03607 500 429
280 3.663 280 04342 525 436
290 4.446 290 .05200 550 444
300 5.370 300 .06197 575 .450
310 6.453 310 .07350 600 457
320 7.718 320 .08679




SODIUM

Sbhu

Soft solid under
kerosene

Siver 10 grayish-white Odoriess

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)

RR-C

11.2 NAS Hazard Rating for Bulk Water

113 NFPA Hazard Classificatiorc

11.  HAZARD CLASSIFICATIONS
1.1 Code of Federal Reguistions:

Flammabie solid

Transportation: Not ksted

Category Clasuification
Health Hazard (Blue).... 3
ity (Red) 1
(Yellow) 2
»

8.1 Flash Point Not pertinent
. | . 6.2 Flammable Limits in Alr: Not pertinent
Floats and reects viokently with water. Flamimable gas is produced. 8.3 Fire Extinguishing Agents: Dry soda aah,
graphite, salt, or other approved dry
powder such as dry limestone.
AVOID CONTACT WITH SOLID. Keep peopie away. 6.4  Fire Extinguishing Agenta Not to be
Call fire delpanm:gl ober othing (inchudi oves). Used: Water, carbon dioxide of
Wear es, and nul overclothing ing gloves) I
oty Jocs! health and pollution contro) agencies. halogenated extinguishing agents.
6.5 Special Hazards of Combustion
Products: Fumes of burning Na are
highly irilating to skin, eyes, and mucous
FLAMMABLE. membranes.
FIRE MAY START ON CONTACT WITH AIR. 6.8 Behavior in Fire: Not pertinent
Fwwlummwmnwumm 6.7 ignition Temperatwre: 250°F
Wear go?gles breathing and rupber overciothing 6.8 Electricat Hazard: Not pertinent
inchudi y
Fire DO NOT USE WATER. CARBON DIOXIDE, OR VAPORIZING LIQUIDS. 6.9  Burning Rate: Not pertinent
Exungulsh with dry(gyapma soda ash, powdered sodium chioride of other 8.10 Adiabatic Flame Temperature:
Data not available
(Continued)
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
SOLID z A
Will burn skin end (Al nucuvnywmw:'t.r eacts violently,
Remaove contaminated clothing and shoes.
Flush atfected areas with pianty of water gas and caustic soda solution. Am
iF IN EYES, hold eyeiids open and flush with plenty of water. often occurs.
12 with C L No
reaction
7.3 Stability During Transport: Stable
Exposure 7.4 Neutraiizing Agents for Acids snd
Caustics: After reaction with water,
caustic soda formed can be diluted with
water and/or neutralized with acetic
acid.
7.5 Polymerization: Not pertinent
7.8 Inhibitor of Polymerization:
Not pertinent
1.7 Molar Ratio (Reactant to
Product): Data not available
Dwmmwmnmmm 78 : Data not available
Water May be i Reactivity Group:
Notity local heaith and wildiife officials.
Pouu"°n Notify operators of nearby water mtakes.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See 21 Category: Flammabie solid; dangerous 8.1 Aquatic Toxicity:
Issue warning-high flammability when wet Not pertinent
Aestrict access 22 Clasx: 4 8.2 Waterfowl Toxicity: Not pertinent
Evacuate area 8.3 Blological Oxygen Demand (BOD)X
Chemical and physical treatment None

3. CHEMICAL DESIGNATIONS

CG Compatibility Ciass: Not listed
Formula: Na

IMO/UN Designation: 4.3/1428
DOT ID No.- 1428

CAS Registry No.: 7440-23-5

4.1

4. OBSERVABLE CHARACTERISTICS

Physical State (as shipped): Soft
soiid or Rquid

Color: Silvery white, changing to gray on
exposure 10 &ir

Odor: Odoriess

8.4

Food Chain Concentration Potentist:
None

5.4
55
56
57
58
59

5.1

5. HEALTH HAZARDS

formed by reaction with moisture on skin.

pr clothing: goggles and face shieid.
Severs burns caused by buming metal or by caustic sode

Treatment of Exposure: SKIN: brush off any metal, then flood with water for at least 15 mn.;

treat as heat or caustic burn; call a doctor.

Threshoid Limit Vaiue: Data not availeble
Short Term Inhalation Limits: Not pertinent
Toxicity by Ingestion: Not pertinent

Late Toxicity: None

Vapor (Gas) Irritant Cheracteristics: Non-voistile

Liquid or Solid Irritant Characteristics: Severe skin iitant. Causes sscond- and third-degroe
bums on short contact and i very injurious 10 the eyes.
510 Odor Threshoid: Not partinent

IDLN Yalue: Data not availsble

9.1

92

9. SHIPPING INFORMATION

Grades of Purity: Commercial grade:
$9.95%

Storage Temperature: 230°—250°F
{liquid); ambient (sokd)

Inert Atmosphers: Dry nitrogen or argon
(for liquid); under kerosene (for solid)

Venting: Pressure-vacuum

12
121

122
123

124

128

128

127

123
129

1210
1"
1212

1213
1214
1215
1216
1225
122¢
1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C snd 1 stm:
Sofid
Molecular Weight: 22.49
Boiling Point at 1 atm:
1621°F = 863'C = 1156°K
Freezing Point:
207.5°F = 97.5'C = 307K
Critical Temperature:
3632°F = 2000°C = 2273°K
5040 psia = 343 gtm = 34.8 MN/m?

Gravity:
0.971 at 20°C (sokd)
Liquid Surface Tension: Not pertinent
Uiquid Wlt.r Intertacial Tanslon:

Ratio of Specific Heats of Yapor (Gas):
Not pertinent
Latent Heat of Vaporizstiorx
Not pert
Heat of Combustion: Not partinent
Heat of Decomposition: Not pertinent
Heat of Solution: Not partnent
Hesat of Polymerization: Not pertinent
Heat of Fusion: 27.4 cal/g
Limiting Value: Data not svalable
Reid Yapor Pressure: Duta not available

6. FIRE HAZARDS (Continued)

6.11 Stoichiometric Alr to Fuel Retio: Data not available

812

Flame P Data not availabk
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SODIUM

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. . British thermal
Temperature Pounds per cubic Temperature British thermal Temperature P Temperature .
(gegr:eeeas F) fo%et (degpr:res F) unit per pound-F (degpr:es F) “"2332?9","&,2?:“" (degeeees ) Centipoise
N N N N
(o} o] [0} (o]
T T T T
P P P P
E E E E
R R R R
T T T T
| | 1 [
N N N N
E E E E
N N N N
T T T T
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
R N N N
E o] (o} o}
A T T T
C
T P P P
S E E E
R R R
T T T
| | I
N N N -
E E E
N N N
T T T




SODIUM HYDROXIDE

SHD

Soid fanas of peliets  Wiwte Odoriess

Cauanc 3008
Lye

Sinka and MR Wi water.

AvCid IINMACT Wi sCld aNa dusl <€D JeoCne awav
WS 1.ODEf SYerCCmIng unciuding Giaves)

S100 ciscnarge 1 203m0@

'sQlate ANG ‘aMove 1CNAGEO MBIeN3

NOUfv (01 NeAIIN aNG 200N CONTOt JQencies

Nen
Mgy cause e on COMact with

ComOusDies.
gas may o8 QN COMECT wah Mot
NeM ".SCe SverCOIfng INCIUGIRG SI0veSI
200G TCTAGE dral MitN waler
Fire 23Cr 21003190 2INTAMNAY wiil @i

6 FIRE HAZARDS
Flaen Fomt Not Nammaenie
Farmmacie Umns in Alr: Mot fammaoss
Fire Extnguesning Agentss NOT pertrens
Fre Extngusshing Agents Not 19 be
Used: Not peranent
Soecial Hazwras of Compustion
Progucts Not persrant
Sanwvior 1 Fre: Not perwent
Igrwtion Temperstre: Not fammanie

10, HAZARD ASSESSMENT COOE
(3ee Mazarg Assesement HenaBoor)
)

IALL TI9 4ESICAL AID

ousT

\rranng 10 eyes, NOSe and troat

“love esnh v

1 Erealvwrg Fas SI0006D. Grve AMC:Al FESOHRLON.

‘ Mearvog 3 ML Sive Jrvgen

2 N ZYE3 010 syends COeM ANG Yush wiih planty Of water.
SoL0

Will Dum sun and Syed.
rarmra 4 sweiowed,

7.1

72

7. CHEMICAL REACTIVITY

Resctivity Wnh Weter: Dissoives wwh
WDOrsnon Gf MuCh Naat ey steam and

1L HAZARD CLASSIFICATIONS

1.1 Cose of Fegers Aeguistenc
112 NAS Haymre Anang for Sulll Weter
Trarspertstere Not leted
113 NFPA MHazare Classsfiemteore
Meash Hazara (Bhas. . ]
y (Reat [
A (Y wigw) 1

EZ;OSUF’. Samove tsrtaminaied COMNG IrC 3OS, 73 Stadiity Qurng Traneport Statie
3C183 dreas win Jienty 3t maler 7.4 Neutrsaung Aqentts for Acids and
~OMS #veHGS GOeN aNd “uSH Wit Glenty CT waler
£C ana wicnm 13 c:::s‘&:ous. have wehm annk weter Caustica: Fush w1 weter, e with
3 Tmix Sihute acenc acd
5T NGT NCUCE VOMITING. 7.5 Polymerzaton: Not peranent
7.8 ntibitor ot Polymerzation:
Naot oeronem
- - — —— e am——— 7.7 Molar Ratio (Resctant to
Producty Cata not avesatie
78 Rescuvity Grousc Cats not svaiadie
Cangercus [0 squstc ife 1 Mgh Concentratons.
Water May 0o cangercus ¢ # MY weter FRaKes.
Paollution Oty 10CH PesTN ana wiawle otvaais. ’ B
) NOTTy COeratons of NeMTy waler ITaned.
L RESPONSE TO OISCHARGE 2 lABEL - L WATER POLLUTION
[ 21 Cstegury: Caroave &1 Aquete Toxerty:
e warre)-corronve 22 Claam 8 - 129 COM/98 v/ mosausa
Aesnct access faty/ TL frean
Olscerse ana fusn 180 ppAv/ 23 /oSy lethel/ sen

1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

CG Campetihiity Class: Not isied 4.1 Phyuissl State (an shippedy Sold
Formmme NaOH 42 Cator: Whay
IMO/UN Dessgnetor: 80/1823 43 Ouwr: Odorvess

OOT ID Na: 1323
CAS Regwery Na: 1310-73-2

494 %A

44

weter
Waterfow! Toxory: Oats not svadable
Slotogicsl Oxygen Oemand (BODX
Naone
Food Chan Concunwrstion Potentint
Nore

S HEALTH HAZARDS

S1  Pervansl Prowectve Euoment Charmace safety QOgQIes: face suskt TRer or US-iyDe
FEIOTORY; MBS’ DOGIR rUDDEr GIOVeS,

12 Srong acton on s, INMALATION: dust
MY Clse CEMEQE © VDO MEOVEIDTY TRCT A ung e, Drodng Fom Ml noms SreEscn
0 oneurorses. INGESTION: sovere aamuge 10 Mucous svare st ar
parforason may coas. EYE CONTACT: produces severe Gamuge.

$3 Tressnant of Exsomere: INHALATION: remave rom Nopot ot

INGESTION: grve water or mulkt i0lOwed by GIAS veQEy Of Ut RaoE G0 NOT nauce vomeng,
SIIN: wasn - rge Of waler YIS STErQency saitly shower whie
FEROVNg COTING Conus wasfung Uil Medical he arves: ol orweoen. EYES: avigme
ITnedaily with CXOUS amous of walter 1oa at least 15 M Call pRYmoEN,

84  Thresnaid Uit Yaiee 2 mo/m !PEL

&85 Shert Term inhainten Limste Not

54  Toxeny by svgestiere (10% sORMON} oMM rarstst L0, = 500 mg/ag *

(%4

a8

Late Texsty: None
Vaper (Gan) reitart Charsctertation: Nonwciasie
A8 Lt or Sond trritent Charsctenstion: Severe son riant. Caases sscond-and Tirs-degee
BuTE on SNOM cotact ang § very Fuous 10 e eyes.

e

3. SHIPPING INFORMATION
Gredes of Purtty: Techrom Askex USP

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physcal Stete st 15°C and 1 sOT:
Soiid

122 Moleculsr Weight 0.00

123 Boing Pt st | sov Very ren

124 Preezing Park:
604°F = 316C = 591X

1211 Aetn of Specifie Hests of Yepor (Gask
Not persnere

1212 Latest Hest of Yagporaston:

. N pertnes
1213 Mest of Compustiore Not pertment
1214 Hast of Ducempenitior: NOt Deroners
1118 Mest of Sehstien: Not persnart
1216 Must of Polymertzsten Not Daranent
1228 Mest of Fesare 500 c/g
1228 Unwing Yalue Dua not svasetie
1237 Reid Yaper Preaswrw Osta Not svesapie
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SHD

SODIUM HYDROXIDE

12.17
SATURATED LIQUID DENSITY

1218
UQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

1220
LIQUID VISCOSITY

. N . British thermaj
Temperature Pounds per cubic Temperature Sritsh thermal Temperature : Temperature
dograes F) foot (degrees F) | umtperpound-F |  (degrees F) | UMonch PETIOUN | (gaqraes ) Cenuparse
N N N N
(o} Q o o
T T T T
p P P p
E E E E
R A R R
T T T T
} ] i |
N N N N
£ E E E
N N N N
T -7 T T
1221 1222 1223 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY = | __ IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) - {degrees F) per pound-F
34 .- 44310 N N N
36 - 47.660 (o} [o} o
38 " - 50.500 . T T T
40 " 53350 ’ — e e — .
42 i~ 56.190 s . . P P P
44 < - 59.040 E . E
46 © - 81.880 R R AR
48 T 84719 T - T . T
s0 | . . ers70 ! 1 '
e 52 &fava:  70.410 N N “ N
54 Y BN 73259 E 3 E
- 58 . 76.089 — ——— s N~ —— -~} =—eN - _— N
- 78.950 T T T
80 81.790
82 84.639
64 87.480 -
86 90.320
88 93.169
70 96.009 P
72 98.860
74 101.700 - -
76 104.500 " o
78 107.400 K
80 110.200
82 113.099 .
——B4 . 115.500 e e o
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SULFURIC ACID

SFA

Common Synonyms Ody uqued Coloriess Odoriess
O of vanol
Battery acid
f;.'.'.“..“:,‘.’,'.?}, Smiks and moes violently with water. iTabng mest . produced.

AVOID CONTACT WITH LIOUID Reep peopie away

Wear

H. L] and rubber overciothung.

Stop aischarge il pOssibie
Isolate and remove discharged matenat
Notrty iocal heaith and poliution coniroi agencies

Nol tismmable.
May Couse fre On COMACT with

6.3
64

6. FIRE HAZARDS

Fiash Point: Not fiammable
Flammabie Limits in Al Not flammabie
Fire Extinguishing Agents: Not pertnent
Fire Extinguishing Agents Not to be
Used: Waler used on adiacent tres
should be caretuily handied.
Special Hazards of Combustion
Producta: NO! pertinent
Behavior in Fire: Not Hammabie
ignition Temperature: Not fismmabie
Eiectrical Hazard: None
Buming Rate: Not fismmabile

10. HAZARD ASSESSMENT CODE

(See Hazard Assesament Handbook)}

A-P-0

11.  HAZARD CLASSIFICATIONS

combuatibies,
Fw?mummmnm Dats not avadadie
POISONOUS GAS MAY BE PRODUCED IN FIRE. 6.11 Sicichiometric Alr to Fuel Ratio:
Wear gogoies, sei ana rubber g
Fire DO N7 USE WATER Gl ADJACENT FIRES Data rot evassdie
Exunguish with ary chemical of Carbon owxige 6.12 Flame Data not
CALL FOR MZDICAL AID 7. CHEMICAL REACTIVITY
wmIST .1 Reactivity With Water: Reacts viosen
inmabng 1o eyes, nose and throat. 7 tth W ty
 nnaied, wW cause coughmg. ditficult breathng, or ioss of with evolution of hest. Spatenng
CONSCIOUSNOSS. ocours when waler 3 added to the
Move 10 tresn st
I IN EYES. noid eveids open and husr wiir pienty of water compound.
It breaining nas stopoec. gve arificial respiranor 12 y with
ma&nmg 1S griticult, give oxygen Extremely hazardous m comact with
Will burm siun and eyes. many matenais. parbcularly metsis and
Exposure Harmiul ¢ swakowso. combustibles. Diiute scxd reacts with
emove contamingled clofmng ang shoes
Flusn ahected areas wiin plenty of wale- most metals, releasing hyorogen whch
IF IN E¥ZS noio evenas open and liush with plenty of water can form explosve mudures with e n
17 SWAL_LOWED anc wichm s CONSCIOUS nave wictim anni water contined spaces.
o ok
DD NOT INDJZE VOMITING 72 Stability During Transport Stabie
7.4 Neutraiizing Agents tor Acids and
Caustics: Dilute with water, then
neuTalZe with ime. kmestone, or soda
ash.
7.5 Polymerization: Not pertinent
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 7.6 Inhiditor of Polymerizstion:
Water May be gangerous if it enters water mtakes. Not
Notty loca' neattr anc wiidife ofticials.
POIIUtlon NOlty operalors ot neardy water intakes
{Continued)
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
{See 21 Cstegory: Comosve 8.1 Aqustic Toxicity:
issue waming-corrosve 22 Class: 8 24.5 ppm/24 hr/bluegill/ lethal/ fresh

Restnct sccess
Orsperse and fiush with care

waler
42.5 ppm/48 hr/prawn/{Ceo/san water

82 Waterfowl Toxicity: Daia not availabie
83 Biological Oxygen Demand (BOD):
None
8.4 Food Chain Concentration Potentiat:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None
11 CG Competibiiity Clsss: Suitunc scd 4.1 Physical State (s shipped): Liguid
32 Formuis: H1SO« 4.2 Caoior: Coloriess (pure) 10 dark brown
33 IMO/UN Designation: 8.0/1830 4.3 Odor: Odoress uniess hot, then choking -
34 DOT ID Mo 1830
15 CAS Registry No.: 7684-53-9
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
[X] Satety shower. eyewash fountan: safety gogoies: face siweid:; 9.1 Grudes of Purity: CP; USP: Technical, at
(sl Of ar-ne). rubber satety shoes; rubber apron. 33% to 98% (50" Be to 66° Be).
52 of vapor from not. concentrated acxd may mure kungs. 9.2 Storage Temperature: Ambent

Swallowmng Mmay Cause severs ryury O desth. CONICt with skm Of Sy®s CAUSES Severs bums.
53 Trestment of Exposure: Call a doctor. INHALATION: observe wictm for deigyed puimonary
reacton. INGESTION: have wcten denk water # possidie; 60 NOT nduce vommng. EYES AND
SKIN: wash with large smounts of water for gt \east 15 mm.; do NOt USe ONs OF OMIMEeNts m
eyes; Deat sin burns.
Threshoid Limit Vaiue: 1 mg/m?

mg/m? tor 60 men

54
45 Short Term Inhalation Limits: 10 mg/m? for 5 men.; 5 mg/m? tor 10 men.; 2 mg/m? tor 30 men.; 1
58

Toxicity by Ingestion: No eflecis except thoss secondsry 10 basue damage.

§£7 Late Toxicity: None

58  Vapor (Gas) irritant Charecteristics: Vapors from hot 8ad (77-88%) cause moderale smabon of
ayes and resowalory sysiem. Effect s lemporary.

§£9  Liguid or Solid irrftant Characteristics: 77-86% acd Causes severe second- and Two-oegree
Bums of kN ON ShOM CONtACt and & very MUNoUS 10 the eyes

510 Odor Threshoid: Grealer than | mg/m?

511 IDLH Vaiue: 80 mg/m?

2.3
9.4

inert Atmosphers: No requrement
Venting: Open

12
121

122
123

124
125
126
127

123
129

1210

12211

’,

1212

12213
1214
1216

1218
1225
12.2¢
127

PHYSICAL AND CHEMICAL PROPERTIES

Physicat State et 15°C end 1 atm:
Ligusd

Molecular Weight: 98.08

Boliing Point at 1 atm:
644°F = 40°C « 613°K

Specific Gravity:
1.84 at 20°C (hqud)
Uiquid Surtace Tension: Not pertnent
Uqui¢ Water intertaciai Tension:
Not pertnent
Vapor (Gas) Specific Gravity:
Not pertnent
Ratio of Specific Heats of Vapor (Gas):
Not pertnent
Latent Hest of Veporization:
Not pertnent
Heat of Combustion: Not pertment
Heat of Decomposition: Not pertnent
Heat of Sohstion: —418.0 Bwu/Ib
- —232.2 cal/g = —9.715 X 10* Jihg
Heat of Polymertzation: Not pertnent
Hest of Fusiom: Data not avasianie
Limiting Vaive: Data not availabie
Reid Vapor Presaure: Low

*Physical propertes apply to
concentraied (98%) acx

uniess Otherwrse staled. More diute
300 18 MOre water-ike

7. CHEMICAL REACTIVITY (Continued)

7.7 Molar Ratio (Reactant 10 Product): Data not avadabie
7.8 Reactivity Group: 2
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SFA

SULFURIC ACID

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Poun r cubic Temperature British thermal unit Temperature o1 L
Ig;ngeee::stuFr)e ou dsioe; (dege:'es F) per pound-F (deg‘:eees F) “"23332":3'032”" T:;ﬂgr:eer:stug)e Centpoise
35 115.400 as .330 N N
40 115.200 40 331 To) o
45 115.000 45 331 T T
50 114.900 50 332
55 114.700 55 .333 P P
60 114.500 60 333 E E
65 114.299 65 334 R R
70 114.200 70 334 T T
75 114.000 75 335 I i
80 113.799 80 335 N N
85 113.599 85 .336 E E
90 113.500 90 .336 N N
95 113.299 95 337 T T
100 113.099 100 .338
105 112.900 105 .338
110 112.799 110 .339
115 112.599 115 .339
120 112.400 120 .340

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) square inch (degreas F) foot (degrees F) per pound-F
M N N N
) (o} o o}
S T T T
Cc
t P P P
B E E E
L R R R
E T -T T
i ! I
N N N
E E E
N N N
T T T




TTE

TETRACHLOROETHYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LiQuID VISCOSITY

British thermal

Temperature Pounds per cubic Temperature British thermal unit Temperature Al Temperature .

(degEeea;uF) ° fo%et (degeees F per pound-F (degeees [5) “"g&sg?epfz'o?_?:ur' (degeees F) Centipoise
35 103.400 0 .198 N 55 .958
40 103.099 10 .200 (o} 60 .929
45 102.900 20 .201 T 65 .900
50 102.599 30 .202 70 873
55 102.299 40 .203 P 75 .848
60 102.000 50 .204 E 80 .823
65 101.700 60 205 R 85 .800
70 101.400 70 .206 T 90 777
75 101.099 80 .207 | 95 756
80 100.799 920 .208 N 100 736
85 100.500 100 .210 E 105 716
20 100.200 110 21 N 110 .698
95 99.910 120 212 T 115 .680
100 99.610 130 .213 120 .663
105 99.320 140 214 125 647
110 99.020 150 .215 130 631
115 98.730 160 .216 135 616
120 98.429 170 217 140 601
125 98.139 180 .218 145 .588
130 97.839 190 220 150 574
135 97.549 200 221 155 .561
140 97.250 210 222 160 .549
145 96.959 165 537
150 96.669 170 .526
155 96.370 175 515
160 96.080

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .016 60 .236 60 .00702 0 .108
70 .318 70 .00929 25 110
80 .425 80 .01216 50 113
90 .561 90 .01575 75 116
100 732 100 .02022 100 118
110 .948 110 .02571 125 120
120 1.217 120 .03242 150 122
130 1.548 130 .04055 175 125
140 1.953 140 .05032 200 127
150 2.446 150 .06199 225 129
160 3.042 160 .07583. . 250 131
170 3.756 170 .09215 275 132
180 4.607 180 11130 300 134
190 5.616 190 13360 325 136
200 6.805 200 .15940 350 .138
210 8.199 210 .18910 375 .139
220 9.824 220 .22330 400 141
230 11.710 230 .26230 425 142
240 13.890 240 .30660 450 143
250 16.390 250 .35680 475 144
260 19.260 260 .41330 500 146
270 22.520 270 47680 525 147
280 26.230 280 .54790 550 148
575 148
600 .148




TETRACHLOROETHYLENE

TTE

Common Synonyms Watery Rquid Coloriess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMEXT CODE
;«m &1 Fissh Polnt Not flammable (See Hazard Asssssment Handbook)
Perchiorostyiene . . . 6.2 Flammabie Limits in Alr: Not flammable A-X
Perk Sinks in water. Iitating vapor s produced. 63 Fire Extinguishing Agents: Not pertinent

64 Fire Extinguishing Agents Not to be
Used: Not pertinent
r—p—y &5 Special Hazards of Combustion 11 HAZARD CLASSIFICATIONS
'm“wmm.'qm"ﬂvwm:wl Products: Toxic, iTitating gases may be .
heath and poliition control agencies generated i fres. 1.1 Code of Federsl Reguintions:
68  Behavior In Fire: Not pertinent ORM-A
67 ignition Temperature: Not flammabie 112 NAS Hazard Rating for Buk Weter
68 Electrical Hazard: Not pertinent
-— 89 Bumning Rate: Not flammable
m"‘“"‘“" when heated. 6.10 Adisbatic Flame Temperatre:
gaves bre procuced Data not avalable
6.11 Stoichiometric Air to Fuel Ratio:
Data rot availsble
Fire 812 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reactivity
VAPOR 7.1 Reactivity With Water: No reaction Other Chemicals ... 1
lmw'ﬂmmﬁ"ﬁ:ﬁm' o loss of 72 with No Water o
mwuw artificial respiration. reacton 113 NFPA Hazard Classification !
If broathing ia Sifout, gve ':won 7.3 Stability During Transport: Stable Not listed
7.4 Neutraiizing Agents for Acids and
uauio Caustics: Not pertinent
10 okin and
EX sure Rm»: o u:y“ and 7.5 Polymerization: Not pertinent
lemove contamma! clothing shoes. Inhibltor of Polymerization:
pO Flush A?loctadurmwmmty of water. 4 Not o'_
IF IN EYES, hoki eyshids open and flush with plenty of water. pertinent
IF SWALLOWED and victm is CONSCIOUS, have victim drink water 7.7 Molar Ratio (Reactsnt to
of milk. Productk: Data not avakable
7.8 Reactivity Group: Data not avaiable
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Effect of low concentrations on aquatic K¢ is unknown. Liquid
Water May be dangerous # it enters water intakes. 122 Molecular Welght: 185.52
Notify local hestth and wildife officials. 129 Boling Point at 1 atm
Pollution | NGuy operators of neardy water imakes. 250°F = 121°C = 34K
124  Freezing Point:
~83°F = —224°C = 250.8°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125  Criticel Temperaturs:

(Soe Nethods 21 Category: Nons 8.1 Aguatic Toxicity: Data not avadabie 657°F = U7°C = 620K
Should ba removed 2.2 Cless Not pertinent 82 Waterfow! Toxicity: Data not sveisble 128  Critical Pressure: Not perinent
Chemical and physical treatment 0.3 Biological Oxygen Demand (BODX: 127 Specific Gravity:

None 1.63 st 20°C (quid)

4. OBSERVABLE CHARACTERISTICS
Physical Stats (se shipped): Liquid

3. CHEMICAL DESIGNATIONS

©G Compatibiity Class: Not ksied
Formula: C1sC=CCl

MO/UN Designation: 9.0/1897 Odor: Ethersa; ke chioroform; midly
DOT 1D No.: 1897 oweet

CAS Registry No.: 127-18-4

(-3 3 A

Food Chain Concentration Potential:
None

S. HEALTH HAZARDS
&1 For high vapor concentrations use approved canister or
air-supplied mask; chemical goggies or face shieid; plasiic gloves.

4 F Vapor can affect central nervous system and cause anesthesia.
wnmmuwmwmmmmwmmm
Trestment of Exposure: INHALATION: if #iness occurs, remove patient 10 fresh e, keep him
warm and quist, and get medical attention. INGESTION: induce vomiting only on physicien’s
recommendation. EYES AND SKIN: flush with plenty of water and get medical attention i

. Iritation or injury occurs.

Threshold Limit Value: 50 ppm

Short Term inhalation Limits: 100 ppm for 60 mén.

Toxicity by ingestion: Grade 2 LDso = 0.5t 5 ¢/kg

Late Toxicity: None
Vw(ﬂ-)hmmeam-MmmdwnmorMI
present in high concentrations. The sffect is temporary.
Mammmmmnwmmwmn
remain, may cause smarting and reddening of the skin.

8.10 Odor Threshoid: 5 ppm

.11 IDLH Velue: 500 ppm

g

tH

R -S54

e

2

44

9. SHIPPING INFORMATION

Grades of Purity: Dry cleaning and
industrial grades: 95+ %
Storage Temperature: Ambiant
inert Atmosphers: No requirement
Venting: Pressure-vacuum

128 Uquid Surface Tensiorc
31.3 dynes/cm = Q.0313 N/m at 20°C
129  Liquid Water Intertacial Tension:
44.4 dynes/cm = 0.0444 N/m at 25°C
12.10 Vapor (Gas) Specific Gravity:
Not pertinent
12.11 Ratio of Specific Heals of Yapor (Gas)
1.118
1212 Latent Heet of Vaporization:
90.2 Bw/b = 50.1 cal/g =
2.10 X 10% J/kg
12.13 Heat of Combustion: Not pertinent
1214 Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not perinent
12.16 Heat of Polymerizstion: Not pertinent
1225 Heet of Fusion: Data nol aveilabie
1226 Limiting Value: Data not svaiable
1227 Reid Vapor Pressure: Deta not available
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Pansarm oo

CLe

Yeaw gogpes srG 9
Exunguas. wah Gy rIcaL 'OAM, Of CRFDON GOMOR.
F‘ W ey 08 NIHECTVe On e
re Coot pOsen CONtasnus Wil Wt

[ 4

[ 81}

& RARE MAZARDS

Pash Pome «0°F C.C.; 55 O.C

Pssnases Limite 0 A 1.27%-7%

Mre Erunguanmg Agents: Carton cromoe
o Gy eacE K amald fres. Gronery
foem &Y Wwroe e

Fre Lxenguening Agents Nat ' be
UBe Waw may D8 nafecewe

Spsam feaares of Commutan
Promust NOt persnent

Serwwer » Fre varxy & Pasvaw han aF
SN0 MV FEvel § CONBOWRENS GENNDS D
@ 90uee of HreOn end Aeen DRCK.

lpwugn Temperense 97°F

Desvwnl Mazere: Cass 1, Growo O

aavarvg A 5.7 mensren.

Fame
Dam not avenatee

Corerssmd)

1. HAZARD ASSESSMENT COOE
(Bos NEIre Assoasmerd ReNnEDeSK)

A-T-U

Exposure

T
12

13
T4

15
18

.7

14

Water
Pollution

Mgy 08 CONQErOUS f & GNEFE WM TRALSS.

NOUly 10CH Pealth ana wadite OMCINS.
NOTIV COSTRION Of NEArty WETN TUEL.

7. CHEMICAL REACTIVITY

Asacyvry With Wetr: No rescson
A e No
mecson
Smbitty During Trenaport Stabie
Noviraixing Agemnts fer Acikas end
Caumtica: NOt Derinant
Potymerizatiore Not persenm
InhibRoe of Petymerzation:
NOt perengret
Mowr Aete (Reactart
Presuctx Dats nOt svasedie
Rescwvery Grouss 12

112 KAS Mo Rsung tur Bull Weter

IL  MAZARD CLASSIFICATIONS
L1 Caue of Fesers Reguinesns

Fammatee soums

Trampermoen

L RESPONSE TO DISCHARGE 2 LABEL
[ — 21 Category: Flamvnadis wnsd &1

ISSUS WRTWRQ-ragn Remmaceety 2 Cieex 3

Evacume sres et
[ %]
w
&4

1 CNEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS

31 CO Compeuniity Class: Aromasc
ryarocaon

formuax CortsCi

MO/UN Designetior: 1.2/1294

DOT O Mo 1294

CAS Regmury Na. 108-88-0

Cosor: Cowrvens

(A A

cLee

Prywosl SWree (88 SAPESUE Lgud

Oser: PUngent eromesc. DerTene-ake:
GEeenct, prassars

L WATER POLLUTION

Ammte Tomony:
1180 Mmo/I/98 Nr/murel/ T/ treen
water
Wawertowt Temeny: Osws A0t svasabee
Biowgoal Oxygen Osnarw (SO0
0. § cave: 8% (wor), § ouys
Feos Chamn Congenirecen Potentat
Nore

& HEALTH MAZARDS

L®

QIS0 CAUBES VOrTYENG. JNOIY], MR, OSOMuASS] reAOIreson.

t

wany O 8 sant 15 e SKIN: MDe Off. wRan W SO0 WX WX,
Thrennesd Limsit Yass 100 ppm
Short Term iInfeleten Limax: 600 porm ior 30 man.
Texialty by mgesper: Greoe Z L = 05 © 5 /iy
Late Tementy: ONey and War AMage My IORCw TEHSSEON.

CLtLe

Sysaam 4 present M hgh The efect @ y.

49 Lmns or SoSd Friant Charschenetion Mrwrmam hazerd. I soiied on ClofwY) and alowed

FeMan. Mev COUSS YT a0 reaenng of Te SERL
L9 Ouer Threnhei 0.17 pom
£11 IDLM Vel 2.000 pom

Trevwnent of E2psanre: INHALATION: remove 10 Vean ar. Qe MPAON resowEson and oxygen ¢
resced: con 8 cocwr. INGESTION: g0 NOT nauce vormweng cat 8 cocior. EYES: usn wen

Yaper {Oas) TRt CRarscionation: Vaoors Cause & sRgit sMareng Of 019 Syes OF FRDITROrY

MaEK QOGS CF 1O SESKE DIGEEC ROVeS. [X]
VaoOrS FRAIS Sves 4M0 UDDE TEADFRINY FTRCT CILAS CIZDNeEl.
Y aesl Lowed fTMSIee eves aNg Coumes OryRy) OF GUn
SEONIVEG, CAUSSS CORNING, JEQONG. CEVSEL &N DDy COVENDrY) SUINONArY eoema. §

1444

S, SHIPPING INFORMATION

Qreess ot Purtty: Researcn. reagert,
08 - N
conEne $4 - %, Wi 3% vyene ang
wras amouns of berzrens ang
noneromesc warocartone: 9071207

124

128

129

7

1210

At R

1212

1213

1214
1218
12.18
1228
1.2
1227

PHYSICAL AND CHEMICAL PROPERTIES

Prvescas Swte at 15°C ana 1 sov
Lot
Bowauser Weight 5214
Somryg Post 51 1 s
Z1.1°F = 1106°C = 3RIIK
Preszng Powrt
~—139°F = =05.0°C = 17BZX
Critient Temperensre:
805.4°F = J18.68°7 = 391.8°K
Crmcnl Preamss:
500.1 pms = 40.55 gom = 4.108
MN/mt
Sascrfic Grevay:
Q.887 at 20°C (uoad)
Lnuid Sustece Tenemorc
29.0 ovessom = J.0290 N/m at 20°C
LUmnd Weorr wurtscial Yensson:
3.1 aves/om = 0.0361 N/m W-25°C
Vaper (Gas) Seecriic Qravey: )
NOt persnent
Azso of Seecifie Mesw ¢f Yeaper (Qask
1.0809
Lasert Mast 0f YeDOrERUON:
155 B/ = 881 ca/g =

.61 X 10% J/ng
Hest of Combustor: —17.430 Bavd
- —=3008 cai/Q = —405.5 X 10° J/kg

Megt of Decampoartior: Mot Derenent
Host of SORMON NOU DerBent

Hest of PerywnergEoer: MOt perenant
Mest ot Fumors 17 17 ca/g
Unving Yeus: Dsts not avesabie

a1
[SF)

& FIRE HAZARDS (Comtaued)

Stolaamewic Ar 10 Fusi Rette: Oats ASt avesabie

Pame Dutn nex

TtIAI P e BT



TOLUENE

TOL
12.17 12.18 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LQUID VISCOSITY
. Britsh thermat -
T e Pounds per cubic Temoerature Bntish thermal unit Tempersture . Temperature .
(degrees F) foot (cogrees F) per pounc-F (degrees F) | UPIOCH paf hour- | (agrees F) Centpose
30 57.180 0 396 0 1.026 0 1.024
-20 58.870 5 97 10 1.018 5 878
—10 58.550 10 399 20 1.005 10 935
0 56.240 15 .400 30 994 15 894
10 55.930 20 402 40 .983 20 857
20 §5.820 25 .403 50 872 25 821
30 55.310 30 404 60 962 30 .788
40 54.990 35 .406 70 951 35 757
50 54.680 40 407 80 840 40 727
80 54.370 45 .409 S0 928 45 .700
70 54.060 50 410 100 919 50 673
80 53.750 55 411 110 .508 55 549
90 53.430 60 413 120 897 60 625
100 53.120 &5 414 130 .886 65 .603
110 52.810 70 415 140 .B76 70 582
120 §2.500 75 417 150 865 75 562
80 418 160 854 80 544
as .420 170 .B43 85 526
80 421 180 .833 90 509
95 422 190 822 95 493
100 424 200 811 100 477
105 ! 425 210 .800
110 i 427
115 i 428
120 ! 429
125 | 431

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

1223
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

Temperature Poundas per 100 Temperature | Pounds per square Temperatre : Pounds per cubic Temoerature | Britisn thermal unit
(0egrees F) pounas of water (degrees F) t nen (aegrees F) i foot (gegrees F) per pound-F
68.02 .050 o ; .038 0 .00070 0 228
10 { 057 10 .00103 25 241
20 i .084 20 .00150 50 255
30 5 a2t 30 .00212 75 2568
40 k 172 40 00296 100 281
50 | 241 50 i .00405 125 294
60 331 60 ! 00547 150 .306
70 449 70 ! .00727 175 319
80 .600 80 .00954 200 33
90 792 90 01237 25 343
100 1.033 100 .01584 250 355
110 1.232 10 .02007 275 367
120 1.700 120 .02518 300 378
130 2.148 130 .03127 325 389
140 2.690 140 .03850 350 .400
150 ; 3.338 150 .04700 375 A1
160 . 4.109 160 .05691 400 422
170 5.018 170 06840 425 .432
180 6.083 180 .08162 450 .443
190 7.323 190 09675 475 453
200 8.758 200 .11400 500 4862
210 10.410 210 .13340 825 472
5§50 482
575 491
600 500




HE i a g ailRENSNEREERERRERR

TRICHLOROETHANE

TCE

Cammen Dynonwyms Wasery aad Couoness Swent coor
1.1,1-Tncmorosthense
Slewicruorotorm
Creorowwne Srms o wewr. riaIng VRO 8 ArocUCed.

Commmutne

POISONOUS GASES ARE PROOUCED IN FRE.
Waa/ JOQUMES arxd pedl.
£xwnguen wwn ary chemica. GIFDON Gxemde_ Of I0WM.

t ¢t tee

& FIRE NAZARDS
Psh Point: Dete not svedadie
Pmsynabte Limfs In AF: T%-10%
Pre Lxungushing Agevis: Dry chermcad,
Dam. o CarDon chasos
Fre Lxtngusaiung Agents Mot 1o be
Uset: NOt pernent
Special Hazarwn of Comaustion
Producis Tom: and emastng gases &re
gonaraed » rea.
Beravior In Frw: Not persnent
lprvtien Temperstres: §32°F
Decwion! Mazare Mot parsnent
Burrang Rote: (est) 29 mmsmn
A Pawrs
Outa ot evasabie

10, MAZARD ASSESSMENT CODE
(See Mazard Asesssment Hanabook)
A-X-Y

417 Sioicniemewic AX to Pusl Aetie:
Fire Ouca not svasiadie

612 Pame T Dats not
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
VAROR 7.4 Rescivity With Wewr: Reacts mowty,
FTRAING 10 eves. Nose end Fvoet
n-&num-mm eeses) COTORVS Myarochuonc aced.
MOve ) freen . 2 wtth C
¥ Dreatry) fee BOCORD. Gve HVACHN FESOTSEON Cormodes asmeum, but feection & not
% breang » Gfhoun, gve axypen. hezaroous.
LoD 73 Stadiity Durting Tranaport Stabie
.m:-:mmm 14 Neureanng Aperme for Actds erd

Exposure Causnon: Nt persners

an
1IN EYES. Now eveacs 2080 80 Mun with Caenty Of water
IF SWALLOWED sno wcom @ CONSCIOUS. neve wcem ave weer

Water Moy be cengerous # 1
Poliution Nowv cel heemn

13
18

17

k2 |}

Polymeraation: Not peranent
Innibisor o Potymeraatonc

Moter Astio (Resctant
Productt Deta nor svadedse
Reactvity Group: 36

mny

1ma

1L NAIARD CLASSIFICATIONS |
Code of Federal Reguissions:
ORM-A

NAS Mazard Retng for Bulr Water

L RESPONSE TO DISCHARGE 2 LABEL
[ =] 1 Camgory: None
Showsd be removeq 22 Clex Not partnemt

Cn ana

3. CHEMICAL DESIGNATIONS 4 OBSEAVABLE CHARACTERISTICS

ES AN - ] Cex X 41 Pwywsal Pwte (2 ahigped) Lot
yorocercon 43 Ceter: Cooness

33 CFermaax CHCO 43 Oser: Cwrotonm-ing. swesmah

33 RIO/AUN Dessgreverc NOl ssesd

34 DOT ID Na. 2801

48 CAS Ropetry Ne. 71-85-8

[§}

tet

L WATER POLLUTION

Aquatic Toxscity:
75-150 pom/*/pwheh/TL./nalt water
“Time penog not soecifed.
Weteriow! Toxiclty: Date not avadetee
Siorogical Oxygen Demandg (SOOX
Deta not evasatee
Food Crein Conoermiration Peventet
None

S NEALTH NAZARDS
18} Pron [ ! Orgerc vagor-ecx gas solt 9
tor or Yo' govex: ety gogoes
NG 1800 ENSIS. NSGOYENS SANTY SNOSS (7 NATW PRISTY SNOSS DL NEOOYENG TODIWERr),
MSODIeNS O DO MCONGH SUR OF AEFON K AR PIUNSCEON
“ . INHALATION: syrowms rengs rom 0es of equsiorum and
w oes of ; hgh can te et O © ETON
i o o NGESTION: procoss oMec wraw 1

L3  Trestwent of Liposurs (ot MEECH SAINON Kr 8 Sve NPORIE ) &Yy OTNSr SEMIOUS QVer-
Do NOT or -

BALATION: mmove vClmm 10 Fesh . § necesssry. aply rVACI FUEDVSEON erxl/or
acrrwestsr arygen. INGESTION: heve wom orvw weter sng Ve sorrseng. EYES: Ausn
FOrougily e wetr. SKIN remove CoNtTInEed GOPWY & BEsh @S0eed eres Thoroughly
W 080 NG WenR wetr.

A4 Thresnait Limat Yatus: 330 ppm

&8 Shert Term inmalsten Limis: 1.000 pom i 00 man.  men

68 Temesty by tngestierc Greds t: LDse = 5 W 15 g/hg et Moume. ratitet, uanes g}

ar

[ ¥

Late TemoRy: Date not svatatee

Veper (Qas) bviant CRaractonstion: Vaporn caute § woN anmerinyg of 1he eyes OF reapYBIry
yewem ¢ presers » hagh concerretons. The efect @ mrmporery.

Upue or fold Friww Charsswrsties Mrwnun namrd § solted on Giothwng and showed
ORI, MEy Clse STANINYg aNd recoereg Of T SN

478 Over Threshewe 100 ppm

L1117 IOLN Yehus 1.000 pom

4

[ 3}

te

4. SHIPPING INFORMATION

Greces of Purity: Unnhased: nhned,
NASING ANOLET WIS OO GO

12 PHYSICAL AND CHEMICAL PROPERTIES

121

122
w3

125
128
1wr
124

Prrysscel Sate st 15°C and 1 st
Lnad
Molsouter Weight 133.41
Soling Post at 1 st
185°F m 74°C m M7T'K
Fresamng Pomrt
<—WF = <=C = 24K
Critioal Temperature: Not pertnent
Crftical Pressure: Not perurent
Sosctiic Gravity:
1.31 8t 20°C {wquag)
Liguid Surtece Tensson:
25 4 ownes/cm = 0.0254 N/m at 20°C
Ligusd Water imteriacial Tenswon: (eet)
45 gynes/cm = 0048 N/m gt 20°C

1210 Vasor (Gee) Boectfiic Gravity: 4.8
1211 Aatio of Soecific Meats of Vapor (Gask

1.104

1212 Lavent MHest of Vapornation:

100 Baw/l = 5B callg =
2.4 X10° Jing

1213 Mest of Combuation: iest) 4700 Bu/Ry

2
1298

= 2800 cal/g = 110 X 10° J/kg

1218 Meat of Porymermation: Not peranem

123
17
wn

Heet of Fumonc Dats nNot evatadie
Linwting Yaiue: Data not avasatee
Rotd Yaoor Pressury: 4.0 pma




TCE | .

TRICHLOROETHANE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
L1IQUID VISCOSITY

o ; British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature . . Temperature .
(cegrees F) toot (cegrees F) per pound-F (degrees F) m,;:ﬁ?.?é{’%" (degrees F) Centipoise
0 85.419 55 240 N 15 1.363
10 84.870 60 242 (o) 20 1.295
20 84.309 65 244 T 25 1231
30 83.759 70 246 30 1.172
40 83.200 75 248 P a5 1017
50 82.650 80 250 E 40 1.065
60 82.089 85 252 R 45 1.077
70 81.540 80 254 T 50 972
80 80.981 95 256 | 55 929
90 80.429 100 258 N 60 .8ag
100 79.870 105 260 E 65 .852
110 79.320 110 262 N 70 817
120 76.759 115 .264 T 75 784
130 78.209 120 .266 80 783
140 77.650 125 .268 8s 723
150 77.099 130 270
160 76.540 135 272
140 274
|

1221 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature | Pounds per 100 Temperature | Pounds per square Temperature | Pounds per cubic Temperatuwre British thermal unit

(degrees F) pounds of water (degrees F) inch - (degrees F) foot {oegrees F) per pound-F

68.02 .070 70 l 2.099 70 04925 0 ] 146
75 | 2.364 75 05495 25 ! .150
80 2.657 80 06119 50 1585
85 2.980 85 06799 75 .158
! 90 3.335 90 07540 100 163
95 3.725 95 08346 125 167

100 4.152 100 09220 150 AN
105 4619 105 10170 175 175
11C 5.130 110 11190 200 79
115 5.686 115 .12300 225 .183
120 6.292 120 13480 250 .186
125 6.950 125 .14770 275 190
130 7.663 130 16150 300 .193
135 8.437 135 .17630 325 196
140 9.273 140 .19220 350 .199
145 ! 10.180 145 20920 375 202
150 | 11.150 150 22730 400 205
155 12.200 155 24870 425 208
160 13.330 160 26730 450 210
165 14.540 165 28930 475 213
170 15.840 170 31270 500 215
175 17.240 175 33760 525 217
180 18.730 180 36390 850 219
185 20.330 185 39180 575 222
190 22.030 190 42140 600 223




TRICHLOROETHYLENE TCL

Common Synoayms Watary iqud Coloriess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Lciuoky/iirving &1 Flesh Point: 80°F C.C.; practically {See Hazard Assessment Handbook)
Chiorylen . ] nonflammable A-X-Y
Gemaigene Sinks in water. irtating vaoor e produced. €2 Flammabie Limits in Ak 8.0%-10.5%

Tme 6.3 Fire Extinguishing Agents: Water fog
64  Fire Extinguishing Agents Not to be
$iop ciacharge # pOssdie. Keep pecpie away. Used: Not pertinent 11.  HAZARD CLASSIFICATIONS
Avoud contact with Hiuad and vapor. 6.5 Special Hazards of Combustion 111 Code of a
F.:L::‘-mhmw matenal. Products: Toxic and irtating gases e T ORMA 0
Notrty local health and polsbon control agencies. produced in fire situations.
6.8 Behavior In Fire: Not pertinent 112 NAS Hazard Rating for Bulk Wster
4.7 Ignition Temperature: 770°F
6.8 Electrical Hazard: Not pertinent
POISONOUS GASES ARE PRODUCED IN FIRE. 6.  Bumning Rate: Not pertinent
Wow and sefi-contamed broathing apparats. 10 A Flame T
E: with dry chermucal, carbon aoxde, or foam. Data not svaiable
411 Stolchiometric Alr to Fuel Retia:
Fire Data not avaiable
412 Flame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
mw noss and throat. 7.1 Reactivity With Water: No reaction
i inhaied, will CausSe nausea, vOmting, difficuit bresthing, 72 y with No
Of J088 Of CONBCIOUSNESS. reaction
h’uovnon-nu | 7.3 Stabiiity During Traneport: Stable
srufical 7.4 Neutrsiizing Agents tor Acids end
:;;amnm;rvcnxyw Not
mnw”“m 7.5 Polymerization: Not pertinent
EXPOIUI’. H swaliowsd, wil cause nausea, vomiting, difficult breathing, 7.8 Inhibitor of Polymerization:
or 1088 Uf CONBCIOUSESS. Not pertine
b gl by 7 Molr Rt (Reactant 10
IF IN EYES, hold syeiids open and flush with plenty of water. Product): Data not available
|Fsmuowsnmam:ucg~saous have vicom annk water 78 Resctivity Group: 38
[3 SWALLOWEDlnﬂvncM'nl UNCONSCIOUS OR HAVING CON-
VULSIONS, do nothung except Keep viChm wamm.
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 atmx
Eftect of low concentrations on aquatic ife is unknown. Liquid
Water May be dangercus i i enters weler imiakes. 122 Molecular Weight: 131.39
Pollution Notty local heaith and widife officials. 123 Bolling Point at 1 atm:
Notty aperators of newry water niakes. 189°F = 87'C = 360°K
124  Freszing Point
~—122.5'F » —86.4°C = 188.8°K
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION 128 ¢ T Not
(Bos Resp ethode 21 Category: None &1 Aguatic Toxiity: 126 Critical Pressure: Not pertinent
Should be removed 22 Clase: Not periinent 660 mg/1/40 br/dephnia/Kil/iresh 127  Specific Gravity:
Chemical and physical restment waler 1.48 at 20°C (hquad)
82 Wstertow! Toxiciy: Data not available 128 Liquid Surface Tension:
8.3 Biclogical Oxygen Demend (BODX: 20.3 dynes/cm = 0.0293 N/m st 20°C
Data not svailable 129  Uquid Water interfacial Tenslon:
6.4 Food Chain Conocentretion Potentiat 34.5 dynes/cm = 0.0345 N/m at 24°C
None 1210 Vapor {Gas) Specific Gravity: 4.5
3 CHEMICAL DESIGNATIONS 4 OBSERV/LE CHARACTERISTICS 1211 Rstio of Specific Heats of Vapor (Gask
1 co ity Class: Halog 4.1 Physical State (as shipped) Liquid 1116
hydrocarbon 42 Color: Coloriese 1212 Latent Hest of Vaportzation:
32 Formulx CHClwCCla 43 Odor: Chioroform-iike; ethereal 103 B/ = 572 cal/g =
3.3 IMO/UN Designatiors 6.0/1710 ) ° - 24 X 10 J/xg
44 DOT ID No: 1710 12.13 Heat of Combustion: Not pertinent
386 CAS Registry No: 79-01-8 1214 Heat of Decomposition: Not pertnent
1215 Hest of Solutiors Not pertinent
1218 Heat of Polymerizstion: Not pertinent
5 HEALTH HAZARDS 9. SHIPPING INFORMATION 1228 Huet of Fusior: Data not available
) 1228 Umiting Valus: Data not available
LA ( Organi.. vapor-acd ges out! 8.1 Grades of Purtty: Technical; dry clesning: 1227 Reid Vapor Pressurs: 2.5 peia
for neope awmw-mmmm degressing; extraction
Oprene salety shoes. NEOPrene suil Or apron jor spiash profection. 82 Stworags Tempersturs: Ambient
2 ¥ INHALATION: sympioms range from iritation of the nose and 5.3 inert Atmosphers: No requirement
mlbmmmdw biured vision, and finally disturbance of cenvra! 8.4 Venting: Pressue-vacuum
mmunmmnwmchnu- Clvonic exposwre May CAUSS OTQNIC injury.
INGESTION: omier SKIN: g action can cause dermatitie. EYES:
mmmmwmm
& T Do NOT in Of oD oot madical attention for all
mdmlmm.mmnmmim.wﬁm
respaEtion and/or administer Gxygen. INGESTION: have victim drink water end induce vomiting:
repest thres times. then give 1 tablespoon speom salts in water. EYES: flush thoroughly with
water. SKIN: wash thoroughly with s08@ and warm water.
54 Threehold Limit Yelue: 50 ppm
&5 Short Term inhalstion Limits: 200 ppm for 30 min
&8 Toxioity by ingestion: Grade 3; LDse = 50 to 500 mg/kg
87 Late Toxicity: Dets notl avaiadle NOTES
88 Vepor (Gas) irritant Characteristios: Yapors cause 8 siight smerting of the eyes or reepiratony
system d present in high concentrabona. The effect is temporery.
69 Liquid or Soiid ritant Cherscteristics: Mirwmum hazard. if spilled on diothing and aliowed 0
reman, mey Cause Nnartng and reddening of the skin.
410 Odor Threshoidt: 50 ppm
&11 JOLH Yalue: 1,000 ppm




TCL TRICHLOROETHYLENE

| 12.17 12.18 12,19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. " " British thermal
ratur Pounds per cubic Temperature British thermal unit Temperature P Te ature Lo
Togons 1 ool (dogrees F) | per poundF (dogroes /) | Unitinch per hour- | gegices ) Centipoiss
0 84.669 0 220 N 15 .800
5 84.410 10 221 (o] 20 775
10 94.150 20 223 T 25 .750
15 93.889 30 225 30 727
20 93.629 40 226 P 35 .705
25 983.370 50 .228 E 40 .684
30 93.110 60 .230 R 45 664
35 92.849 70 231 T 50 645
40 92.589 80 .233 - 55 627
45 92.330 90 235 N 60 .610
50 92.070 100 .236 E 65 .593
55 91.809 110 .238 N 70 577
60 91.549 120 240 T 75 562
65 91.290 130 241 80 548
70 91.030 140 243 85 534
75 90.770 150 245 90 521
80 90.509 160 246 85 508
85 90.250 170 248 100 496
80 89.990 105 485
95 89.730 110 474
100 89.469 115 463
105 89.209 120 453
110 88.950
115 88.680
120 88.429
125 88.169
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAY CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
77.02 .10 40 .508 40 .01245 0 .136
50 678 50 01628 25 139
60 .894 60 .02105 50 143
70 1.166 70 02695 75 146
80 1.507 80 03418 100 149
90 1.928 90 04296 125 152
100 2448 100 05354 150 155
110 3.081 110 06619 175 157
120 3.846 120 ..08120 200 .160
130 4.765 130 .09891 225 162
140 5.862 140 11960 250 165
150 7.163 150 .14380 275 167
160 8.695 160 17180 300 169
170 10.490 170 .20390 325 172
180 12.580 180 .24080 350 174
190 15.010 190 .28280 375 176
200 17.810 200 .33040 400 A77
210 21.020 210 38420 425 179
450 .181
475 182
500 184
525 185
550 186
575 187
600 .188




VCM

VINYL CHLORIDE

12.17 12.18 1219 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. . . British thermal
erature Pounds per cubic Temperature British thermal unit Temperature P Temperature L
T(:;ngeees F fo%t (degeees F per pound-F (degeees F) un:st-lnch per 'Iour' (degeees F) Centipoise
quare foot-F
0 61.000 —30 .259 N —10 .287
5 60.710 —20 .265 o} —5 .281
—10 272 T 0 276
0 .279 5 21
P
E
R
T
1
N
E
N
T
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inc (degrees F) foot (degrees F) per pound-F
68.02 .600 —50 3.384 —50 .04810 0 185
—40 4.501 —40 06245 25 192
—30 5.908 —30 .08005 50 198
—20 7.658 —20 .10140 75 .205
—10 9.814 —10 12710 100 211
0 12.440 0 15760 125 217
10 15.610 10 .19360 150 224
20 19.410 20 23560 175 .230
30 23.920 30 .28440 200 .235
40 © 29.220 40 34050 225 .241
50 35.430 50 .40470 250 247
60 42.630 60 .47760 275 252
70 50.940 70 .56000 300 257
80 60.480 80 65250 325 .263
90 71.349 90 .75570 350 .268
100 83.669 100 .87050 375 273
110 97.580 110 .99740 400 277
120 113.200 120 1.13700 425 .282
450 .286
475 291
500 .295
525 .299
550 .303
575 307
600 311




VINYL CHLORIDE

VCM

Common Synonyme Gas Coloriess Sweet odor
Chiorethylens
VCLCMonomt
visible vapor cloud is produced.

Stop discharge it possible. Keep people away.

Shut off ignition sources and cail fire department.

Stay upwind and use water spray to “knock down'" vapor.
Evacuate area in case of large discharge.

Avoid contact with liquid and vapor.

Notify local heaith and pollution control agencies.

FLAMMABLE.

POISONOUS GAS iS PROOUCED IN FIRE.
vapor frail may occur.

May expiode ited in an enciosed area.

Wear safi-contained bruw apparatus.

Fire Cool exposed containers protect men effecting shutoff with water.
Stop flow of gas if possible.

Let firg bumn.

Extinguish small fires with dry chemical.

gee

a4

(1]

[ %4

8.9

6. FIRE HAZARDS
Flash Point: —110°F O.C.
Flammable Limits In Al 4%-26%

Fire Extinguishing Agents: For small fires
use dry chemical or carbon dioxide. For

10. HAZARD ASSESSMENT COOE
{See Hazard Assessment Handbook)
A-B-C-D-E-F-G-Z

large fires stop fiow of gas. Cool

fire. Gas is heavier than air and may
travel considerable distance 10 a source
of ignition and flash back.
Ignition Temperature: 882°F
Electrical Hazard: Clasa |, Group D
Burning Rate: 4.3 mm/min.
{Continued)

CALL FOR MEDICAL AID.

VAPOR

Irvitating to , nose, and throat. .

If inhaled, will cause dzziness or difficult breathing.
Move to fresh air.

It breathing has stopped, give artificial resperation.
If breathing is difficut, give oxygen.

71
12

73
7.4

7. CHEMICAL REACTIVITY

Reactivity With Water: No reaction
with No
reaction
Stabliity During Transport: Stable
Neutralizing Agents for Acids and
Caustics: Not pertinent

11.  HAZARD CLASSIFICATIONS

11.1 Code of Feders Regulstionc
Flammable gas
112 NAS Hazard Reting for Buk Water

123 Bolling Point at 1 atm:

Will cause frostbite. .
Flush affected areas with plenty of water. 7.5 y P in p
Exposure DO NOT RUB AFFECTED AREAS. of air, sunfight, o heat uniess stabilized
by inhibitors.
7.8 Inhibitor of Polymerization:
Not normally used except when high
temperatures are expecied. Then
40-100 ppm of phenol used.
7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: 35
Not harmiul to aquatic life.
Water
Pollution
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See 2.1 Category: Flammabie gas 8.1 Aquatic Toxicity:
Issue waming-high flammability 22 Class: 2 None
Evacuate area 8.2 Waterfowl Toxicity: None
8.3 Biological Oxygen Demand (BOD):
None
8.4 Food Chain Concentration Potentisk:

RLEEx

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
CG Compatibiity Class: Viryl halides 4.1 Phyuical Stats (ss shipped)
Formula: CHa =CHC! Uquefied compressed gas

IMO/UN Designation: 2.0/1088
DOT 1D No: 1086
CAS Registry No.: 75-01-4

1
%

None

83

5.4
.53
e
87
50

5.9

5. HEALTH HAZARDS

MWEMRMMNM;&-&MMWVW
canister or sef

¥ F INHALATION: high cause dizzi i
wmmﬂ.sxlu:mumhmmmmummmnw
amounts of liquid evaporate.

TMMMMEM:INHALATION:muﬂuﬂbhﬁhdmﬂkupmwwm:
MIMMMWWIMHWMEYESANDSKW:MWMM
water for at least 15 min.; for eyes, get medical attention; remove contaminated clothing.

Threshold Limit Value: S ppm

Short Term inhalation Limits: 500 ppm for $ min.

Late Toxicity: Chronic exposure may cause liver damage.

Vw(ou)lnmmmhmuwmuiﬂhﬁonmmmﬂ
wmmmmmmmum.

muﬂnnmmmmwndummwuwm
mh,mayelmmrﬂngundmdduhgofakinulyammm

5.10 Odor Threshold: 260 ppm
5.11 IDLH Value: Data not available

9.1

92

93

9. SHIPPING INFORMATION

Grades of Purity: Commercial or technical
89+ %

Storage Temperature: Under pressure;
ambient At atm. pressure; low

inert Atmosphere: No requirement

Venting: Under pressure; safety refief At
atm. pressure; pressure-vacuum

12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:

122 Moleculsr Weight 62.50

7.2°F = 138°C = 2594
124 Freezing Point:
—2448°F = —153.8'C = —118.4'K
125 Critical T
317.1°F = 158.4'C = 431.6°K
128  Critical Pressure:
775 psia = 52.7 atm = 534 MN/m?
127  Specific Gravity:
0.969 &t —13°C (liquid)
128 Liquid Surfsce Tension:
16.0 dynes/cm = 0.0180 N/m at 25°C
129  Liquid Water lnterfacial Tension: (est)
30 dynes/cm = 0.03 N/m &t 20°'C
1210 Vapor (Gas) Specific Gravity: 2.2
1211 Ratio of Specific Heats of Yapor (Gas)
1.188
12.12 Latent Heat of Veporizatiorc
160 Bw/b = 88 calig =

3.7 X 108 J/kg
12.13 Heat of Combustion: —8136 B/l
= —4520 cal/g = —189.1 X 108 J/kg

12.14 Heat of Decompositiors Not pertinent

12.15 Heat of Solution: Not pertinent

12.18 Heat of Polymerizatiors —729 Brw/ib
= —405 cal/g = 16.8 X 10% J/kg

1225 Hest of Fusion: 18,14 cal/g

1226 Limiting Value: Data not avaiable

1227 Reid Vapor Pressurs: 75 psis

6. FIRE HAZARDS (Continued)

6.10 Adizbatic Flame Data not

6.11 Stoichiometric Alr to Fuel Ratlo: 5.480 (Est)

6.12 Flame Temp: Data not availabk

JUNE 1985
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Common Synenyma

Ayl

Fire O eroasd Comanars i warer

tc¢t CLt

€& FIRE NAIARDS
Push Pone: 84°F C.C.
m—--uu-nunuu.ns
Fre Lranguasnung Agema: Foen, oy
Chemmec. Of CAbON Gueate
Fure Exwwpassiung Agente Not 10 be
Useg: Water may b meflectve.

411 Sesiciuameutc Alr 10 Pusl Rano:

612 Fame T

10 MAZARD ASSESSMENT CODE

YAPOR

Exposure

£ IN EYES. hoid evesos

CALL FOR MEDICAL AID.

Remove

Fush snecied aress wih

IF SWALLOWED ano wcom o
or el

DO HOT INDUCE YOMITING.

¥TaLnG 10 Gves. NOSS. MO TVOSL
umnmm.mwmumd

open ana Rush with penty Of water
CONSCIOUS. Nave wchm o weme

Foumng 10 ShOrews.

Water
Poilution

mwmwmm,
NOUNY COSIBION O Nea/Dy wiler MRt

HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS.

Nvumilmnmm

71
72

13
1.4

74
18

(&4

14

Proouct: Dats not svadabie
Aescuvity Grougs 12

1L WAZARD CLASSIFICATIONS

111 Coos of Fesersl Regumsons:
Flgrnwmatee aoasd

113 KAS Mazerd Asting tor Bulk Weesr
Treneportaten

Reactvty
Ot Zhomces oo 1
[T S —
[PV IR0 FR—

L RESPONSE TO DISCHARGE 1 LABEL
(Ses 11 Category: Fammabie souxd

Isaue warTWIQ-Egn RAMMADEtY 22 Clesx 3

Evacusis /e

Showa be removed

Chemcai and pnviscal Featment

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CO Competipiiity Clses: Aromanc 41 Physcel State (ss shippedk Liaud

HVOroCAroon 42 Cotor: Coloress
32 Pormuse MmCerta(Crishs 4.3 Osor Lins
2.3 WO/UN Desspratere 3.2/1307
34 DOT ID Ne. 1307
3.8 CAS Regeetry Ma. 108-383

[ 8]

te

4

& WATER POLLUTION

Agustc Tozicry:

22 pom/98 ne/bhuegl/TLg/freen wawr
Wavertowt Toxicity: Daw not svedsbie
Siomogecal Oxygen Demana (BODR

0 B/, 3 asys: 0% (theor.), § cavs
Food Chamn Concentrstion Poentet

Data not avasabie

uasuC Gioves snd DOOH.

530 Ower Thwwenout 0035 pom
£11 DL Ve 10.000 ppm

S HEALTH MAIARDS
Ccanmior Or ar-upOesd MBEK: QOGPASS OF 1808 Breeid
VADO'S G NESGRChe SNG CIZNeEL. U] SIS Syes and

COUQNING. CIEESS, SNG MMM GEVENDINY PLAMONErY
an.mmmmm.umwnum

1wn.umumauno~-mum-:mmwn
NOT nouce vormeng. cal 8 doctor. EYES:

82
sun. N IBken M0 NGS. CIUBST MVEYe
and ver GaMage Can ocasr
(8]
mimuwcmlmis‘non:m
U-o—-lwulmumsxlmmoﬂ.wm“wn-.
84  Tiwwenold Lsan Vo 100 pom
8 Shart Term innaisten Limita: 300 apm for 30 man.
(V] Imnwwtmu-muqu
£7 Lot Temony: Koney and iver 0aMags.
(¥ ]

V.-(O-imm\fwlc-ﬂammdnmvm
sysrem 4 presers N fegh concenvesona. The eftect @ lemponery.

[ € ) w-mmmmmlwmmumn

e, MEy Cuse SMIVLNGD SN MEOOrINg O the sun.

(| 8]

te

1. SHIPPING INFORMATION

Qreoes of Pustty: Ressarcn: 09.99%:
Pure: 90.9%; Tecrwscar 90.2%

12 PHYSICAL AND CHEMICAL PROPERTIES

12.1  Prywios: Suate st 15°C and 1 awc
Liaa
122 Momcusr Wegnt 108.18
123 Somng Pownt m | e
20604°F @ 121.9°C = 405.4°K
124 FPromuing Poot
—85427F = —=41.9°C = 225.3°K
128 Sritcal Tempemturs:
850.8°F = J438°C » OI7.0°K
128 Critical Presawrs
5138 avh = 34.05 0sm = 1340
MN/ms
127  Speciic Grevity:
0.064 81 20°C (Wnnd}
128 Liowd Surtece Tenmon
20.6 ovrws/cm = 0.0288 N/m &t 20°C
128  Ligwed Water inmertacaal Tenmon
36.4 cvee/Cm = 0.0084 M/ at 30°C
1210 Vapor (Gas) Bpectiic Qrawny:
Not pernent
1211 Retio ot Soecific Hests of Vapor (Gask
107
1212 Lavernt Neat of Vaporaation:
147 B = S10 cal/g =
243 X 10% Jrkg
1213 Hem of Combustion: —17.354 Bu/D =
—07524 cal/g = —408.21 X 10* J/ag
1214  Mest of Decomeoeitert Not perwent
1218 Mest of Sonsone NOt Dertnent
1218  Neat of Porvmenzaton: Not perunent
1228 Mest of Pussorx 26.01 cal/g
12.2¢ Limiting Vesus: Oela nat svadabie
1227 Rewd Yapor Pressurs: 0.4 pem

JUNE 1985
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m-XYLENE

12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
o f British thermal
[] P '] cubic Temperature British thermal unit Temperature Temperature ]
T«':L"g?:'.'.'"é oot (degrees F) per pound-F degrees /) | et Toore |  (degrees ) Conponse
15 55.400 40 387 35 962 15 .938
20 §5.260 50 393 40 953 20 898
25 §5.130 60 398 45 944 25 .862
30 54.990 70 .404 50 935 30 .827
35 54.850 80 410 55 .826 35 794
40 54.710 80 415 60 917 40 764
45 54.570 100 421 65 .908 45 738
50 54.430 110 426 70 .899 50 .708
55 54.290 120 432 75 .880 55 .682
60 54.160 130 437 80 .881 80 658
85 54.020 140 443 85 873 65 .635
70 53.880 150 448 80 .864 70 613
75 53.740 180 454 95 .855 75 582
80 53.600 170 480 100 .846 80 572
85 53.460 180 465 8s .554
80 53.320 150 471
95 53.180 200 476
100 53.050 210 .482
[
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounos per 100 Temperature | Pounds per square Temoerature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) | inch (degrees F) foot (dagrees F) per pound-F
| 60 ; 080 60 .00172 0 247
N 70 27 70 .00238 25 260
S 80 i Aa77 80 .00324 50 273
(o] 90 i 242 90 .00435 75 .286
L 100 ] 326 100 00577 100 299
U 110 i 434 110 00754 125 311
B8 120 | 571 120 00975 . 150 324
L 130 ' .743 130 01247 175 336
E 140 i .956 140 01577 200 348
150 1.219 150 01877 225 360
160 ' 1.538 160 02455 250 3N
170 ; 1.924 170 .03023 275 .383
180 ! 2.388 180 .03691 300 394
180 ! 2939 190 04473 325 .406
200 i 3.590 200 .05382 350 417
210 : 4.355 210 06431 375 427
220 i 5.247 220 .07635 400 .438
230 E 6.2682 230 08009 425 449
240 i 7.476 240 10570 450 459
250 i 8.846 250 .12330 475 469
260 i 10.410 260 14310 500 A79
525 489
£50 499
575 .508
600 517




o-XYLENE
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18 WAZARD ASSESSMENT CODL
800 Huzary Assesement Handbook)
A-T-U

"1

12

1L HAZARD CLASSIRCATIONS

Cooe of Feaersi Reguistions
Flemmadie s

MAS Haxere Astng for Bulk Water
Traraporiavon:
Cavegory Patng
Fre 3
Moon

Asseac Eftect.. 2
Reacevy
Ower Chomcom o
Wewr .. 0
Set Reachon ... O
NFPA Muxard Classificetion:
Hewith Hazwrd (Blus) 2
L4 {Req) a
L (Y wiow) [

12 PHYSICAL AND CHEMICAL PROPERTIES

A

122
w3

wr

12

12

Prrysecal Suae 01 15°C and 1 swnc
Lowag
Bolmciaar Wespnt 106.18
BSoting Pount st 1 gow
N IF » 1444C = 4178°K
Freezng Pomnt
=133F w —252°C = 2480°K
Critiosl Temoersturs:
C74.0°F = 87.1°C = 830K
Criticel Pressurs:
3415 atm = 38.84 oma = 1722

Ligsc Surtsce Tenasors
30.53 avressom = 0.0305) N/m al
18.5°C

Unuid Weter intertasial Tonson:
36.08 oynessom = 0.03808 N/m at
oC

1210 Vaser (Gas) Soecrfic Grawny:

zn

112

17w

114
7.
1718
1228
122¢
17

NOt parsren
Aato of Ssecific Hests of Vapor (Geek
1.088
Latem Hast of Vaporston:
140 Bw/l = 825 cal/g =
3147 X 10° J/ng
Moot of Combustion: —17.558 Bu/D «
—0754.7 ca/g = —408.41 X 10° J/kg
Mest of DecOMPORrtion: Nol pertrwent
Moat of SoNDOT NOt Dertnent
Nest of Polymertcation: Not persnent
Heat of Fumorz 30.64 cal/g
Umitng Vetse: Daila not avadabie
Aot Vapor Pressurs: 0.28 pem

Comman Bynemyme Walery aasd Cooness Swest 00or &  PIRE MAZIARDS
T erRentens &1 Psn Pone 63°F CC. 757 OC
82 Purenadis Lmits I8 AF: 1.1%-7.0%
Fiosts on waier. Flamynadie. mMtatng vepor & Eroduced. &3 Pirs Extguening Agenex Foam, Oy
Chemmacal, O CIroON Cxomace
&4 Fire Lrenguashing Agents Met o be
S100 Gecharge ¢ POEDNS. K680 CIODIS SweY. Uset Water mav Do meftectve.
ﬂw"'m_:'-“"m 65 Seecisl Muzares of Combustion
180K B TMOVe CECNrea Mavenal. Prosuctx Not persnent
NOoSly 1008 NeeiTh 8 PORSON CONTOI SGENCINE. &4 Behevier i Fre Vapor @ hesvar then ar
4 fnay Fevel Conmgersiie cueence D &
SSTR Of {veon and Asah back.
&7  ipveen Tempersure 000°F
e e vacr vas mev oocar 4 Dectess Hasere: Cass L Growp D
Vapor may exteo0s § reed N AN SNCIOSSS A 89 BDurming Aet 5.8 mwn/men,
=T\ 108/M, Oy ChEMTICAL Of CAFDON COMCR. 410 Pares T
Fire Wawr mav D nefiecuve on We. Dae non avasstee
CXDOSE0 COMMNENy Wath warter, 611 Sicashiamewic Al 1o Fusi Rsta
Osta not svessbie
412 FRame T Osta not
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
:’:.’gﬂv“m‘mwm‘ 2] lmym'uhr&nw
N aied, w COUSe NESORCNS. GITGU Dresing. O Iose 12 whn No
O CoOrRaCUANSes. LT~
mmum.mnumm 73 Stbity During Treneport Staie
1l treagwng 8 OfMCU. gve Gxygen. 1.4 Meurstxing Agems for Acios end
Cauatice: Not peranent
QUi
MTRANG 10 BN and eves. 7.5 Polymercaton: Not oertnent
Exposure R PwANOWSD. whi CALS NAUBSR. vONVONg, Of ioes Of 15 nhBior of Polymeruaton
m.w o MOt perinent
:?Ww:u“:'uzmmmum 1.7 Moter Rstio (Rescmnt to
f N ovesds - Procucty: Dela not evesaDie
IFS:A;WEDNMIM&MMM" 75 Mescuvity Grous: 32
DO NOT INDUCE YOMITING.
10 S0UASE M6 M fegh CONCENTREONS.
Water m‘:uwulummm
Pollution NOPYY loCa) heafth and widie Offomia.
NOUIY CDBMBIONS Of NEDY WEter wRakas
L RESPONSE TO DISCHARGE 1 LABEL L WATER POLLUTION
(Boe 11 Category: Flasmmable sumd 41 Aquetic Tomenty:
100US WEITENQ-TagN NamrnaDuity 22 Cleex 3 > 100 Mg/i/86 he/D. magne/TL_/freah
Evecuare area waler
Showa be removes 32 Wateriowt Toxicaty: Dels nOt svasdabie
Chermcal ang pivysecal Feaoment 43 Biciogecel Oxygen Dermand (BODY:
0 0/R 5 aevs: 23% Nneor.). 8 aeve
44 Food Chein Concentration Potertiat
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS Duin ot svamacie
11 CG CompetidSity Cimax Aromasc &1 Priymcal St (80 shigpped: Liusd
Hydrocaroon 43 Coer: Cowness
32 Permusx 0-CoraiCHin 43 Ovoer: b -
33 M0/UN Desigretions 3.2/1307 -
24 OOT D Mo 1307
A8 CAS Repery No: 93478
5 NEALTH MAZARDS 3. SHIPPING INFORMATION
it & CAMEW Of & -euOOR] MBSK. QOQUME OF 1800 Wkt L1 Qrudes of Purty: Ressercr: 90.99%;
mw-wm Pure: 99.7%: Commerast §5-%
[ &) [ 1 VapOrs Cause NeSdSChs and (RIDIMSs. Lisd FIAEMS Sves and A2 Sorege Tempersara: Amcwent
Mlnmummmmwmmm 0.3 Inen Atmospnenrs: No reacton
oeme. If MPEsId. CUBSS NALBEE. YOTING. CTRMDS. Nesaacns. snd coma. Can be tgwaL 8.4 Venmng Oven (Reme arvessen) or
Kainey and iver OBMEge CAN OGO prespsre-veaanm
L3 Treswnent of Lusceurs: INHALATION: remove 10 FMeen ar: sOMwusier wakca) recwseon end
ouypen 4 recured cail 8 0ocEr. INGESTION: a0 NOT rouce vomsang: cas & docwr. EYES:
Aush weth weler 1O 81 9as! 15 mn. SXIN: wos Off, wRan with 508D 6NG WaIr,
£4  Thresnoid Limat Yeius: 100 pom
&8  Shert Term inhelason Linwtx 300 pom tor 30 men
64 Temeity by ingestion: Graoe J; LDse = 50 1 300 my/kg
A7 Late Textcity: Kianey and ver Gamegs.
&5 Vaper (Gas) TREM Charsctenstion: Vaoors cnme 8 st 9 of he eyes or
wystem & present N\ Ngh Concenwesons. The effect » Wmoorwry.
&9 Liguse or Seid britant Characterston Mrurasn nazard # spuled on clothng and afowed ©©
OMan, My Cuse STArINg end reddening of The sn.
L1910 Osor Thresheit 0.05 pom

1OLM Vahus 10.00C pom
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID vISCOSITY

Temperature Pounds per cubic Temperature British thermal unit Temperature Brtish thermal Temperature
(degrees F) foot (degrees F) per pound-F (Gegrees F) | UNiInCh POT QU | (cegrees F) Contporse

15 56.460 35 .88 as 1.043 15 1.328
20 56.330 40 391 40 1.035 20 1263
25 56.190 45 394 45 1.027 25 1.202
30 56.050 50 396 50 1.018 30 1.145
35 §5.910 55 398 55 1.010 35 1.092
40 §5.770 60 400 60 1.002 40 1.042
45 55.630 65 402 65 993 45 .995
50 55.480 70 404 70 .985 50 952
55 §5.360 75 406 75 877 55 K281
80 55.220 80 408 80 969 60 873
65 55.080 85 411 a5 960 65 836
70 54.940 90 413 90 952 70 .802
75 54.800 95 415 95 944 75 .770
80 54.660 100 417 100 .935 80 740
85 54.520 85 712
90 54.380

95 54.250

100 54.110

12.21
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

1224
IDEAL GAS HEAT CAPACITY

Temperature i Pounds per 100 Temperature | Pounds per square Temperature | Pounds per cubic Temperature British thermal unit
{degrees F) | pounas of water (degrees F) ! incn (degrees F) i icot (degrees F) per pound-F
| I 60 ! o7 60 ; .00135 0 .261
N 70 .10 70 .00188 25 274
S 80 141 80 .00258 50 287
[0} 90 194 90 .00349 75 299
L 100 .263 100 .00464 100 an
i %) 110 352 110 00611 125 .323
! 8 120 465 120 .00794 150 .a3s
' L 130 ; 608 130 01021 175 347
€ 140 , 787 140 .01298 200 .358
150 | 1.007 150 .01634 225 370
160 1.277 160 .02038 250 .381
170 1.605 170 .02520 278 392
180 1.999 180 .03090 300 .403
190 2.469 190 .03759 325 414
200 3.028 200 04539 350 424
210 ) 3.686 210 .05443 375 .435
220 | 4.456 220 .06484 400 445
230 §.352 230 07674 425 455
240 i 6.389 240 .08030 450 465
250 i 7.581 250 .10560 475 475
260 8.947 260 12290 500 485
! 525 494
550 504
575 513
600 522
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XLP

1, 4-Dimethylbenzene
Xylol

]
Common Synonyme Walery bquad

Ficats on water. F

9 vapor is p

Freenng pont is 58°F.

Slop dischasge f posuble. Keep peopis away.
tre deparimeni

Avod contact with hqusd and vapor

Isoiate and remove dischasged matenat

Notity iocal heatth and poilubon Controt 3gencies.

Fire Water may be meflectve on fre

Cool exposed contaners with waler,

FLAMMABLE

Flashback vapor tradl may ocouwr.

Vapor may pnvied In an enciosed aree
Wear seil

Extinguash wnth foam, Orycn:mll or carbon dioxde.

6. FIRE HAZARDS

6.1 Flash Point: 81°F CC.

4.2  Flammabie Limits in Al 1.1%-8.6%

4.3 Fre Extinguishing Agents: Foam, dry
chemcal, of carbon dioxide

6.4 Fire Extinguishing Agents Not to be
Used: Waler may be ineffective.

6.5 Special Hazards of Combustion
Products: Not pertinent

6.4 Behavior in Fire: Vapor is heavier than ar
and may travel considerabie distance (o a
source of ignition and flash back.

6.7 ignition Temperature: 870°F

6.0  Electrical Hazard: Claas I, Group D

6.3 Burning Rate: 5.8 mm/min.

610 A Flame T
Data not avaiable .

&1t Stoichiometric Alr to Fuel Ratio:
Data not avaiable

612 Pame T

Data not

10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
A-T-U

Exposure

CALL FOR MEDICAL AID.

VAPOR
Imanng 10 eyes. nose and trvoat

Moum'vuhu

It nhaied. wil cause dazpness. drficult breathing, or

uauid
Imtatng to skin and eyes.
If swaliowed, wil Cause nausea,

g has gve arufical
nhvquuaﬁngfnoxnon

es of

00 NOT INDUCE VOMITING.

Remove conlammated clothing and shoes.

Fiush affected areas with pienty of water.

IF IN EYES, hoid eyekds open and flush with pienty of water.

¥ SWALLOWED and vichm 13 CONSCIOUS, have wvictm annk waler

Water o
Pollution

Notity local heatth and

1. RESPONSE TO DISCHARGE

(Bee F 3]
issue warming-hugh farmmabiiity 2
Evacuals ares

Shouid be removed
Chemical and physical

wiidiife officaals.
Nouty operators of nearty water ntakes.
p—

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
to shoreline.
ba dangerous if it enters water intakes.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

12 with C. ;i No
reaction

7.3 Stabliity Ouring Transport Stable

7.4 Neutrsitzing Agents tor Acids and
Caustics: Not pertinent

1.5 Polymerization: Not pertinent

7.8 inhibitor of Polymerization:
Not pertnent

1.7 Moiwr Ratio (Resctant to
Product)y: Data not available

7.8 Reectvity Group: 32

11.  HAZARD CLASSIFICATIONS

1.1 Code of Federasl Regulstions:
Flammable lquid
112 NAS Hazard Rating for Bulk Water

L LABEL

Clasx: 3

at

te

3. CHEMICAL DESIGNATIONS

CG Compatibility Class: Aromatic [8]

Hydrocarbon
Formuie: p-Celte(CHs)s 43

IMO/UN Designation: 3.2/1307
DOT 1D No- 1307
CAS Ragietry No.: 108-42-3

4. OBSERVABLE CHARACTERISTICS

Physical State (e shipped) Liguid
Color: Coloriess
Odor; Like

8. WATER POLLUTION

8.1 Aquetic Texicity:
22 ppm/96 he/bluegit/TL,/fresh water

e

8.4 Food Chain Concentrotion Potentiat

&1

gLt ¢

14

ian

S, HEALTH HAZARDS

mask; goggies or face shieid;

g & Vapors cause headache snd dizzriness. Liquid iritates eyes and
nm nmmmmmmmmwmmm
edema. If ingested. couses NeuUses, vOITYhng. cramps. headache, snd coma. Can be fatal.

Kidney and iver damage can oocur

Treatment of Exposure: INHALATION: remove 1o fresh br; adminssier artificial respiration and
oxygen # required: call a doctor. INGESTION: do NOT induce vomiting: call & doctor. EYES:
flush with water for at least 15 mun. SKIN: wipe off, wash with soap and water.

Threshold Limit Velus: 100 ppm
Short Term inhalation Limits: 300 ppm for 30 mn.

Toxicity by ingestion: Grade J; LDss = 50 to 500 mg/kg

Late Toxicity: Kidney and iver damage.

Vapor (Gas) kritant Characteristics: Vapors cause ¢ siight smarting of the eyee or resprraiory
system f present in heph concentrations. The effect is lemporary.

Uquid or Solid irritant Cheracteristics: Minamum hazard. If spiled on clothing and aliowed 10
remain. may cause smarting and reddenng of the skm.

Odor Threshokt: 0.05 ppm
IDLH Value: 10,000 pmm

$.  SHIPPING INFORMATION

9.1 Grades of Purity: Research: 99.99%;
Pure: 99.0%; Technical 99.0%
Storage Temperature: Ambient
Inert Abmoephere: NO requirement
5.4 Venting: Open (e arrester) o
Pressure-vacuum

4 d

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 atmc
Liquid
122 Moleculsr Weight: 108.18
123 Bolling Point at 1 stm:
280.0°F = 138.3°C = 411.5°K
124  Freszing Point:
55.9°F = 13.2°C = 2868.5°K
125 Crivcal Temperature:
849.4°F = 343.0°C = 618.2°K
126 Critical Pressurs:
500.4 atm = 34.85 peia = 1.510
MN/m*
127  Specific Gravity:
0.881 at 20°C (Nquid)
128  Liquid Surface Tensionr
20.3 aynes/cm = 0.0283 N/m at 20°C
129  LUiquid Water interfacial Tension:
37.8 dynes/cm = 0.0378 N/m ot 20°C
12.10 Vapor (Gas) Specific Qravity:
Not pertinent
1211 Ratio of Specific Hests of Yapor (Gask
1.0
1212 Latent Heat of Vaporization:
150 Bru/ib = 81 cal/g =
3.4 X 108 J/kg
1213 Heat of Combustion: —17,558 Bu/b =
—0754.7 cal/g = —408.41 X 10° J/kg
12.14 Heat of Decomposition: Not pertment
1218  Heat of Solution: Not pertinent
1218 Heat of Polymertzation: Not pertinent
12.25 Heat of Fusion: 37.83 cal/g
122 Umiting Valus: Deta not svasdable
1227 Reid Yapor Pressure: 0.34 pea

NOTES
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' 12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - . British therma!
Pound r cubic Temperature British thermal unit Temperature g Temperature .
T(Semg}’g?sugf o (degprges F) per pound-F (dogroes F) ““g;[}g['eﬂg'o{}g“" (deg':ges F) Centipoise
60 53.970 60 412 60 835 60 678
65 53.830 70 418 65 928 65 654
70 53.690 80 424 70 921 70 631
75 53.550 980 429 75 814 75 610
80 53.410 100 , 435 80 807 80 .590
85 53.270 110 440 85 .800 85 571
80 53.140 120 446 80 .892 90 552
95 5§3.000 130 .451 95 .885 95 535
100 52.860 140 .457 100 .878 100 519
105 52.720 150 462 105 503
110 52.580 160 468 110 .488
115 52.440 170 474 115 474
120 52.300 180 .479 120 .460
180 .485
200 .490
210 496
220 .501
230 507
240 512
250 .518
260 524
270 529
280 .535
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) inch (degrees F) foot (degrees F) per pound-F
| 60 .096 60 00183 0 .246
N 70 135 70 .00252 25 .259
S 80 187 80 100343 50 .272
(o] 90 .255 90 00459 75 .285
L 100 343 100 .00607 100 .297
U 110 456 110 00792 125 .309
B 120 599 120 01022 150 321
L 130 77 130 .01303 175 .333
E 140 .998 140 01646 200 .345
150 1.270 150 02059 225 .357
160 1.600 160 02553 250 .368
170 1.998 170 .03138 275 .380
180 2.475 180 03826 300 391
190 3.041 190 04629 325 .402
200 3.710 200 05561 350 413
210 4.493 210 06636 375 424
220 5.407 220 07867 400 435
230 6.465 230 09270 425 .445
240 7.683 240 .10860 450 .456
250 9.080 250 .12650 475 466
260 10.670 260 .14670 500 476
525 .486
550 .496
5§75 .505
600 515
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JOB SAFETY & HEALTH.

OTECTION

The Oécupau'onal Safety and Health Act of 1970 provides job safé't:\:/“aﬁa heaith Drotecmon :

for workers by promoting safe and healthful working conditions throughout the Nation.

Requirements of the Act include the following:

All employers must furnish to employees employment and a place
of empioyment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and heaith standards issued

under the Act.

Employees must comply with ail occupational safety and heaith
standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job

The Occupationai Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to heip ensure compliance with the Act.

The Act requires that a representative of the empioyer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized empioyee representative, the
OSHA Compliance Officer must consuit with & reasonable number
of employees concerning safety and heaith conditions in the
workplace.

Employees or their representatives have the right to file a compiaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of empioyees complaining.

The Act provides the employees may not be discharged or dis-
criminated against in any way for filing safety and heaith complaints
or for otherwise excrcising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged discrimination.

If upon inspection OSHA belicves an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be corrected.

The OSHA citation must be prominentiy displayed at or near the
place of alleged violation for three days, or until it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

AR AN - e
The Act provides for mandatory penaltics against employers of up
to $1,000 for each serious violation and for optional penalties of up
to $1,000 for cach nonserious violation. Penaities of up to $1,000
per day may be proposed for failure to correct viclations wathin the
proposed time period. Also, any employer who wilifully or
repeatedly violates the Act may be assessed penalties of up 10
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500.000 if the employer
is a corporation), or by imprisonment for up to six months, or by

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to deveiop and improve
safety and heaith programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
cfforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control emplyee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested. Also,
your local OSHA office can proivde considerable help and advice
on solving safety and heaith problems or can refer you to other

sources for health such as training.

Free assistance in identifying and correcting bazards and in improv-
ing safety and health management is available to employers, without
citation or penaity, through OSHA-supported programs in each-
State. Thse programs are usually administered by the State labor
or Health department or a State university.

POSTING INSTRUCTIONS

Employees in States operating OSHA approved State Plans shouid
obtain and post the State’s equivalent poster.

More Information

Additional information and  Atlanta, Georgia (404) 347.3573 Washington, D.C.

copiesof the Act, specificOSHA  Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and heaith standards, and  Chicago, lllinois (312) 353-2220 OSHA 2203

other applicable reguiations Dallas, Texas (214) 7674731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest  Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor

following locations: Philadelphia, Pennsyivania (215) 596-1201 . . ;
San Francisco, California  (415) 995-5672 Occupational Safety and Health Adminstration

Settie, Washington

" (206) 442-5930

Under provisions of Titke 29, Code of Federat Reguaitions, Part lmu:xnmq:pcumhmk:(orlhduik)hnmmmmnoueutoenpioyealn
amomanly posted.
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IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN

After the data have been evaluated (see Subsection 5.4 of the RI/FS Work Plan), the
following steps will be used to identify contaminants of potential concern in the
quantitative risk assessment.

Qualitatively evaluate tentatively identified compounds.

Compare OU-2-related compounds to the USEPA Region III risk-
based concentration table to screen out compounds (USEPA, 1991b).

Consider mobility, persistence, bioaccumulation potential, and potential
significant exposure routes of chemicals.

Possibly use the concentration-toxicity screening method for selecting
contaminants to be carried through the risk assessment (chemicals
historically associated with OU-2 and in concentrations approaching or
exceeding ARARSs will not be eliminated).

Perform the statistical analyses (upper 95 percent confidence limit)
deemed appropriate for the evaluation.

Usable data for the quantitative risk assessment will be identified and summarized.
The location of apparent "hot spots" or trends in changes of concentrations over time
will be noted. A cluster analysis of the chemical data will be conducted to aid in
evaluating trends or "hot spots." The upper 95 percent confidence limit will be
calculated for appropriate data. Chemicals that will not be carried through to the
risk assessment will be identified and justification for their omission will be provided.

EXPOSURE ASSESSMENT

The assumptions used to estimate exposure concentrations are listed below.

W0069221.080

Groundwater:

Following Region IV guidance for evaluation of Class G 1 groundwater
(USEPA, 1991b), monitoring well data from the shallow aquifer will
be used in the future use scenarios. The values for concentrations will
be assumed equal to the values detected at OU-2.

C-1



Contaminant concentrations from unfiltered water samples will be used
to estimate exposure concentrations.

. Soil/Sediments:

The concentrations detected in soil borings and monitoring well
installation borings will be used to calculate exposure concentrations
for both current and future land uses.

Surface soil samples (zero to 3 inches) will be considered separately
from subsurface samples (zero to 15 feet) for inhalation and ingestion
exposures.

During construction at the Wastewater Treatment Plant, deeper soils
will be exposed. Concentrations of contaminants in construction zone
soils (zero to 15 feet or to the water table) will be analyzed separately
to determine potential future exposures to workers.

. Air;

Currently, potential sources of air emissions include volatilization from
surface soil and fugitive dust emissions. '

If contaminants are present in the surface soil, models may be selected
from the National Technical Guidance Series (USEPA, 1989d), the
Superfund Exposure Assessment Manual (USEPA, 1988c), or current
literature to estimate fugitive dust emissions.

Air monitoring data will be used to estimate exposures to volatile
emissions if VOCs are found in surface soils.,

. Surface Water:

Surface water exposure concentrations will be estimated using data
collected from the Polishing Pond, drainage ditch, and St. Johns River.

The equations used to estimate chemical intake are provided in Table A-1.

Tables A-2 through A-6 list the default exposure parameters for each exposure
scenario (USEPA, 1991c).

Toxicity Assessment. Toxicity values for the preliminary list of chemicals of potential
concern at OU-2 are listed in Tables A-7 through A-10.

W0069221.080 C-2



Human Health Remediation Goals. Sample calculations for developing remediation
goals for carcinogenic and noncarcinogenic contaminants are provided in Table A-11.

W0069221.080 C-3



TABLE C-1 EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

INGESTION OF SOIL OR SEDIMENT

Intake (mg/kg-day) = CS x IR x RAF x CF x FI x EF x ED

BW x AT

where:

Cs = chemical concentration in soil (mg/kg)

IR = ingestion rate (mg soil/day)

RAF =  relative absorption factor (unitless)*

CF = conversion factor (10 kg/mg)

FI = fraction ingested from site

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time - period over which exposure is averaged (days)’

DERMAL CONTACT WITH SOIL OR SEDIMENT

Absorbed Dose (mg/kg-day) = CS x AF x SA x RAF x CF x EF x ED

BW x AT

where:

CS = chemical concentration in soil (mg/kg)

AF = soil to skin adherence factor (mg/cm?)

SA = skin surface area exposed (cm*/event)

RAF =  relative absorption factor (unitless)

CF = conversion factor (107 kg/mg)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time - period over which exposure is averaged (days)?

INHALATION OF SUSPENDED PARTICULATES

Intake (mg/kg-day) = CS x IR x ET x EF x ED ,

BW x AT
where:
Cs = chemical concentration on suspended particulates (mg/kg)
IR = inhalation rate (m*hour)
RAF =  relative absorption factor (unitless)"
ET = exposure time (hours/event)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time - period over which exposure is averaged (days)

APP-C.TBL/Page 1
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TABLE C-1 EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

INGESTION OF SURFACE WATER

Intake (mg/kg-day) = CW x CR x ET x EF x ED

BW x AT
where:
CW = chemical concentration in water (mg/L)
CR = contact rate (L/hour)
= relative absorption factor (unitless)"
ET = exposure time (hours/event)
EF = exposure frequency (events/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time - period over which exposure is averaged (days)

DERMAL CONTACT WITH SURFACE OR GROUND WATER

Absorbed Dose (mg/kg-day) = CW x SA x PC x ET x EF x ED x CF

BW x AT

where:

CW = chemical concentration in water (mg/L)

SA =  skin surface area (cm%/event)

PC = chemical specific dermal permeability constant (cm/hr)*

ET = exposure time (hours/event)

EF = exposure frequency (events/year)

ED = exposure duration (years)

CF =  conversion factor (1 liter/1000 cm®)

BW = body weight (kg)

AT = averaging time - period over which exposure is averaged (days)’
INGESTION OF GROUNDWATER

Intake (mg/kg-day) = CW x IR x EF x ED

BW x AT

where:

CW =  chemical concentration in water (mg/L)

IR = ingestion rate (L/day)

= relative absorption factor (unitless)'

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW =  body weight (kg)

AT = averaging time - period over which exposure is averaged (days)®

APP-C.TBL/Page 2 C-5



TABLE C-1 EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

INHALATION OF VOLATILES FROM HOUSEHOLD WATER USE

Intake (mg/kg-day) =CW x K x IR x EF x ED

BW x AT
where:

CW = chemical concentration in water (mg/L)

K = volatilization factor (unitless)

IR = ingestion rate (L/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW =  body weight (kg)

AT = averaging time - period over which exposure is averaged (days)?

Reference: USEPA, 1989

APP-C.TBL/Page 3



TABLE C-2 EXPOSURE PARAMETERS, OCCUPATIONAL SOIL CONTACT, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

PARAMETER WWTP CONSTRUCTION UNITS SOURCE
WORKER WORKER
Soil Ingestion Rate 50 480 mg/day USEPA, 1991c¢
Soil Adherence Factor 1 1 mg/cm? USEPA, 1992d
Surface Area Exposed’ 2,300 2,300 cm? USEPA, 1990¢c
Fraction Ingested From Site 100% 100% Assumption
Exposure Frequency? 250 130 days/year USEPA, 1991¢/
Assumption
Exposure Duration 25 1 years USEPA, 1991¢/
Assumption
Body Weight 70 70 kg USEPA, 1989b
Averaging Time
Cancer 70 70 years USEPA, 198%b
Noncancer 25 1 years USEPA, 1989b/
Assumption
NOTES:

1. 50th percentile; Hands and forearms
2. Construction Worker - 5 days/week, 26 weeks/year

mg = milligrams
cm? = square centimeters
kg = kilograms

APP-C.TBL/Page 4
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TABLE C-3 DEFAULT EXPOSURE PARAMETERS, OCCUPATIONAL INHALATION EXPOSURE, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2

PARAMETER WWTP CONSTRUCTION UNITS SOURCE
WORKER WORKER
Inhalation Rate 20 20 m’/workday USEPA, 1991¢c
Exposure Frequency 250 30 days/year USEPA, 1991¢/
Assumption
Exposure Duration 25 1 years USEPA, 1991¢/
Assumption
Body Weight 70 70 kg USEPA, 1989
Averaging Time
Cancer 70 70 years USEPA, 1989b
Noncancer 25 1 years USEPA, 1989b/
Assumption

m® = cubic meters
kg = kilograms

APP-C.TBL/Page 6



TABLE C-4 EXPOSURE PARAMETERS, RESIDENTIAL USE OF POTABLE WATER, NAS, JACKSONVILLE, FLORIDA, OPERABLE
UNIT 2

PARAMETER CHILD ADULT UNITS SOURCE
1-6 7-30
Water Ingestion Rate 1 2 liter/day USEPA, 1986/1991¢
Daily Indoor Inhalation Rate NA 15 m°/day USEPA, 1991c¢
Surface Area Exposed - Showering! 7,195 18,150 cm? USEPA, 1990¢
Exposure Time - Showering 12 12 min/day USEPA, 1989b
0.2) 0.2) (hrs/day)
Exposure Frequency 350 350 days/year USEPA, 1991d
Exposure Duration 6 24 years USEPA, 1991d
Exposure Duration for Inhalation of NA 30 years USEPA, 1991¢
Vapors
Volatilization Factor 0.0005 x 1000 L/m® unitless USEPA, 1991d
Body Weight 15 70 kg USEPA, 1989
Averaging Time
Cancer 70 70 years USEPA, 1989b
Noncancer 6 24 years USEPA, 198%b
Inhalation of volatiles NA 30 years USEPA, 1991¢
NOTES:
1. 50th percentile; Whole body

m® = cubic meters

cm? = square centimeters
min = minutes

kg = kilograms

APP-C.TBL/Page 5



TABLE C-S DEFAULT EXPOSURE PARAMETERS, SWIMMING, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

PARAMETER CHILD ADULT UNITS SOURCE
6-16 7-30
Water Ingestion Rate 50 50 mbhour USEPA, 198%b
Surface Area Exposed! 7,195 18,150 cm? USEPA, 1990c
Exposure Time 2.6 2.6 hour/day USEPA, 198%b
Exposure Frequency 45 45 days/year USEPA, 1991b
Exposure Duration 6 . 24 years USEPA, 1989b
Body Weight 15 70 kg USEPA, 1989b, 1991c¢
Averaging Time
Cancer 70 70 years USEPA, 1989b
Noncancer 6 24 years USEPA, 198%b
NOTES:
1. 50th percentile; Whole body

mi = milliliters
cm? = square centimeters
kg = kilograms

APP-C.TBL/Page 7
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TABLE C-6 DEFAULT EXPOSURE PARAMETERS, WADING, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

PARAMETER CHILD UNITS SOURCE
6-16
Water Ingestion Rate 5 mb/hour Assumption
Surface Area Exposed! 6150 cm? USEPA, 1990¢
Exposure Time 2 hour/day Assumption
Exposure Frequency 45 days/year USEPA, 1991b
Exposure Duration 11 years Assumption
Body Weight 40 kg USEPA, 1990¢
Averaging Time
Cancer 70 years USEPA, 198%b
Noncancer 11 years Assumption
NOTES:
1. 50th percentile; Hands, feet, arms, and legs.

ml = milliliters
cm® = square centimeters
kg = kilograms

APP-C.TBL/Page 8
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TABLE C—7 ORAL DOSE/RESPONSE INFORMATION FOR CARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA,

OPERABLE UNIT 2

Oral
Weight of Slope Factor Study

Compound Evidence [(mg/kg/day)(—1)] Test Species Type Tumor Type Source
1,1,1=Trichloroethane D IRIS
1,1 —Dichloroethane C ND IRIS
Acetone D IRIS
Arsenic A 1.75E+00 * Human DwW Skin tumors IRIS
Barium NE IRIS
Benzene A 2.90E-02 Human Occup. Leukemia IRIS
Beryllium B2 4.30E+00 Rat DW Total tumors IRIS
Bis(2—ethylhexyl) phthalate (BEHP) B2 1.40E-02 Mouse Oral/Diet Hepatocellular carcinoma IRIS
Cadmium B1 NA IRIS
Chloroform B2 6.10E—-03 Rat DW Kidney tumors IRIS
Chloromethane C 1.30E—-02 Mouse Inhalation Kidney HEAST
Chromium |l NE IRIS
Chromium VI A NA IRIS
o-Cresol C IRIS
p-—Cresol C ND IRIS
Cyanide D ND IRIS
Fluorides (soluble) NE IRIS
Lead B2 ND IRIS
Manganese D IRIS
Mercury D IRIS
Methylene Chloride (Dichloromethane) B2 7.50E-083 Mouse DW Hepatocellular cancer IRIS
Methyl Ethyl Ketone (2—Butanone) D IRIS
Nickel NE' IRIS
Nitrate P IRIS
Phenol D IRIS
Selenium D IRIS
Silver D IRIS
Sodium NE
Sulfate NE
Tetrachloroethene B2 ND w HEAST
Toluene D IRIS
trans—1,2—Dichloroethene NE IRIS
Trichloroethene B2 ND w HEAST/IRIS
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TABLE C-7 ORAL DOSE/RESPONSE INFORMATION FOR CARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2 (continued)

Oral
Weight of Slope Factor Study
Compound Evidence [(mg/kg/day)(—1)] Test Species Type Tumor Type Source
Vanadium ND HEAST/IRIS
Vinyl Chloride A 1.90E+00 R Rat Diet Lung, liver HEAST
Xylenes (total) D IRIS
Zinc D IRIS
Weight of Evidence:
NA — Not Applicable W — Withdrawn from IRIS A — Human carcinogen
ND — Not Determined P — IRIS input pending B — Probable human carcinogen (B1 — limited evidence of carcinogenicity in
NE — Not Evaluated by EPA R — Under review on IRIS humans; B2 — sufficient evidence of carcinogenicity in animals with inadequate
DW - Drinking water or lack of evidence in humans)
* — calculated from unit risk of SE—5 ug/L C — Possible human carcinogen
D — Not classifiable as to human carcinogenicity
Sources: IRIS, 1992 E — Evidence of lack of carcinogenicity to humans

HEAST, 1992
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TABLE C-8 ORAL DOSE/RESPONSE INFORMATION FOR NONCARCINOGENIC EFFECTS NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

SUBCHRONIC CHRONIC ORAL

ORAL RID* RID STUDY CONFIDENCE TEST UNCERTAINTY
COMPOUND {mg/kg—day) {mg/kg— day) TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE
1,1,1-Tichloroethane 9E-01 9E—02 W Inhdation Hepatotoxicity Guinea Pig 1,000 HEAST
1,1-Dichloroethane 1E+00 1E-01 P Inhdation None Rat 1,000 HEAST
Acetone 1E+00 1E-01 Gavage Low Increased liver and Kdney weights, nephrotoxicity Rat 1,000 HAS RIS
Arsenic 3E-04 3E-04 P Oral—diet Medium Keratosis and hyperpigmentation Human 3H IRIS
Barium 7E-02 7E-02 Oral—-DW Medium Increased blood pressure Human 3H IRIS
Benzene ND P IRIS
Berylfium 5€-03 S5E-03 bw Low None observed Rat 100 HA IRIS
Bis(2—ethylhexyl)phthalate (BEHFP) 2E-02 2XE-~02 Oral~-diet Mediurm Increased liver weight Guinea Pig 1,000 HAS IRIS
Cadmium (food} NA 1E-03 Oral —diet High Significant proteinuria Human 10H IRIS
Cadmium (water) NA 5E-04 Ora -DW High Significant proteinuria Humen 10H IRIS
Chloroform 1E-02 1E~02 Oral Medium Fatty cyst formation in liver Dog 1,000 HAS IRIS
Chloromethane Data inadequate for risk assessment HEAST
Chromium Il 1E+00 1E+00 Oral - diet Low No effects observed Rat 100 H A, MF=10 IRIS
Chromium VI £X-02 5E-03 Oral--DW Low No effects reported Rat 500 HAS IRIS
2—Methylphenol (o—Cresdl) 56-01 SE-02 W  Oral ~diet Decreased body weights, neurotoxcity Rat 1,000 HEAST
4—Methylphenol (p—Cresol) 56-01 SE-02 W Oral—diet Decreased body weights, neurotoxcity Rat 1,000 HEAST
Cyanide 2E-02 2E-02 Oral—diet Medium Weight loss, thyroid eflects Rat 100 HA; MF=5 IRIS
Fluorides 6E-02 6E-02 Epidemi ologic High Dental fluorosis Children 1 IRIS
Lead ND . ND IRIS/HEAST
Manganese 1E-01 1E-01 Oral —diet Medium CNS effects Human 1 JRIS
Mercury 3E-04 ' 3E-04 P ' Parenteral Kidney effects Rat 1,000 HEAST
Methyl Ethyl Ketone (2—Butanone) SE-01 S5E-02 Inhd ation Medium Fetotoxicity Rat 1,000 HAS IRIS
Methylene Chlornide (Dichloromethane) 6E-02 6E-02 Dw Medium Liver toxicity Rat 100 HA IRIS
Nicke! 26-02 2kE-02 Oral—diet Medium Decreased body and organ weights Rat 100 HA IRIS
Nitrate ND 1.6E+00 Epidemiologic High Early clinical signs of methemogiobinemia Human infant 1 IRIS
Phenol 6E-01 6E-01 Oral Low Reduced fetal body weight Rat 100 HA IRIS
Selentum S5E—-03 56-03 Epidemi ologic Medium Clinical selenosis Human 3H RIS
Silver SE-03 5E-03 Therapeutic Medium Argyria Human 2L RIS
Sodium NE
Sufate NE
Tetrachloroethene 1E-01 1E~-02 Gavage Medium Hepatotoxicity Mouse 1,000 HAS IRIS

Toluene 26400 2£-01 Gavage Medium Weight change in liver and kdneys Rat 1,000 HAS IRIS
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TABLE C—8 ORAL DOSE/RESPONSE INFORMATION FOR NONCARCINOGENIC EFFECTS NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2 (continued)

SUBCHRONIC CHRONIC ORAL

ORAL RID* RID STUDY CONFIDENCE TEST UNCERTAINTY

COMPOUND {mg/kg--day) (mg/kg—day) TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE
trans—1,2 —Dichloroethene X-01 2E-02 Gavage Low Increased serum alkaline phosphatase in males Mouse 1,000 HAS IRIS
Trchloroethene ND P IRIS

Vanadium 7E-03 7E-03 Oral-DW None observed Rat 100 HEAST

Vinyl Chioride ND ND HEAST
Xylenes (total) 4E+00 2E+00 Gavage Medium Hyperactivity, decreased body weight Rat 100 HA IRIS

2Znc 2E-01 E-01 Therapeutic Anemia Human 10 HEAST

ND — No data available

W — RMD withdrawn from |RIS

P — RM pending in IAIS

NE - Not evaluated by IRIS or HEAST
R — Under review by IRIS

NA — Not appropriate

*All subchronic vaiues are from HEAST, 1992

Sources:IRIS, 1882

HEAST, 1992

Uncertainty factors:H — variation in human sensitivity

A — animal to human extrapolation

S - extrapolation from subchronic to chronic NOAEL

L — extrapoiation from LOAEL to NOAEL

N — NOEL not attained

D - Lack of supporting data

Additional uncertainty factors or modifying factors (MF) of

1 to 10 may be added to account for other uncertainties

such as inadequacies in the database or the severity of the effect.
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TABLE C—9 INHALATION DOSE/RESPONSE INFORMATION FOR CARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

Inhalation Unit
Weight of Slope Factor* Risk Study
Compound Evidence [(mg/kg/day)(—1)] {ug/m3)—1 Test Species Type Tumor Type Source

1,1,1=Trichloroethane ju] IRIS
1,1~Dichloroethane o] ND IRIS
Acetone D IRIS
Arsenic A 5.0E+01 4.3E-03 Humean inhalation Respiratory tract IR
Barum NE IAIS
Benzene A 2.9E-02 8.3e-06 Human Occupational Leukeria RIS
Beryllium B2 8.4E+00 24E-03 Human Occupational Lung IRIS
Bis(2—-ethyhexylphthalate (BEHP) 82 ND RIS
Cadmium B1 6.1E+00 1.8E-03 Humen Occupatonal Respi y tract IRIS
Chloroform B2 8.1E-02 2.3E-05 Mouse Gavage Liver IRIS
Chloromethane C 6.3E-03 1.8E-06 HEAST
Chromium il NE IRIS
Chromium VI A 4.1E+01 1.2E-02 Hurnen Occupatonal Lung RIS
o-Cresol o] ND RIS
p-Cresol Cc ND IRIS
Cyanide D IRIS
Fluorides (soluble) NE IRIS
Lead B2 ND IRIS
Mangenese D IRIS
Mercury D IRIS
Methylene chioride {Dichloromethane) B2 1.65E-03 ~ 47e-07 Mouse Inhalaton Combined adenomas & carcinomas RIS
Methyl ethyl ketone (2—Butanone) 0 ! RIS
Nickel NE IRIS
Nitrate P IRIS
Fhenol D IRIS
Selenium D IRIS
Silver D IRIS
Sodium NE

Sulfate NE

Tetrachloroethene B2 ND RIS
Toluene D IRIS
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TABLE C—-9 INHALATION DOSE/RESPONSE INFORMATION FOR CARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2 (continued)

Inhalation Unit
Weight of Slope Factor* Risk Study
Compound Evidence [(mg/kg/day)(—1)] (ug/m3)—1 Test Species Type Tumor Type Source

trans—1,2—Dichloroethene NE IRIS
Trichloroethene B2 ND IRIS

Venadum ND

Vinyl Chloride A 3.0E-01 8.4E-05 Rat Inhalation Liver HEAST

Xylenes (total) D IRIS

Zinc D IRIS

NA — Not Applicable

ND — Not Determined

NE — Not Evalated by EPA
W — Withdrawn from IRIS

P - IRIS input pending

R — Under review on IRIS

* — Source of slope factoris HEAST unless otherwise noted
*» — Slope Factor for Benzo(a)Pyrene use for other carcinogenic PAHs
” — Cakulated from unit risk [slope = (unit sk x 70 kg)/20 m%day x 10-3 mglg])

+ — Based on route—to—route extrepolaton

Sources: IRIS, 1992

HEAST, 1992

Weight of Evidence:

A — Human carcinogen

B - Probable human carcinogen (B1 — limited evidence of carcinogenicity in humans;
B2 — sufficient evidence of carcinogenicity in animals with in adequate or lack

of evidence in humaens)

C — Possible human carcinogen

D ~ Notclassifiable as to human carcinogenicity

E ~ Evidence of lack of carcinogenicity to humeng
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TABLE C—10 INHALATION DOSE/RESPONSE INFORMATION FOR NONCARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2

SUBCHRONIC CHRONIC INH.

INH. RfD RD STUDY CONFIDENCE TEST UNCERTAINTY
COMPOUND (mg/kg—day) (mg/kg—day) TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE
1,1,1=Trichloroethane 1E+01 1E+00 Inhalation Hepatotoxicity Guinea Pig 1,000 HEAST
1,1-Dichloroethane 1E+00 1E-01 Inhalation Kidney damage Cat 1,000 HEAST
Acetone ND HEAST
Arsenic ND HEAST
Barium 7E-02 7E-02 Inhalation Fetotoxicity Rat 1,000 HEAST
Benzene ND HEAST
Beryllium ND HEAST
Bis(2—ethylhexyl)phthalate (BEHP) ND - : HEAST
Cadmium (food) ND HEAST
Cadmium (water) ND HEAST
Chloroform ND HEAST
Chloromethane ND HEAST
Chromium 1} ND HEAST
Chromium V} ND HEAST
2—Methylphenol (o—Cresol) ND HEAST
4—Methylphenol (p—Cresol) ND HEAST
Cyanide ‘ ND HEAST
Fluorides ‘ ND HEAST
Lead _ ND HEAST
Manganese ' ND HEAST
Mercury 3E-04 3E-04 Inhalation Neurotoxicity Human 30 HEAST
Methyl Ethyl Ketone (2—Butanone) 3E+00 3E-01 Inhalation None observed Rat 1,000 HEAST
Methylene Chloride (Dichloromethane) ND HEAST
Nickel ND HEAST
Nitrate ND HEAST
Phenol ND HEAST
Selenium ND HEAST
Silver ND HEAST

Sodium ND HEAST
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TABLE C—10 INHALATION DOSE/RESPONSE INFORMATION FOR NONCARCINOGENIC EFFECTS, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2 (continued)

SUBCHRONIC CHRONIC INH.

INH. RfD RMD STUDY CONFIDENCE TEST UNCERTAINTY

COMPOUND (mg/kg—day) (mg/kg—day) TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE
Sulfate ND HEAST
Tetrachloroethene ND HEAST
Toluene 2E+00 4E-01 Inhalation CNS effects and irritation Human 300 HEAST
trans—1,2~Dichloroethene ND HEAST
Trichloroethene ND HEAST
Vanadium ND HEAST
Vinyl Chloride ND HEAST
Xylenes (total) ND HEAST
Zinc ND HEAST
ND — No data available Uncertainty factors: H — variation in human sensitivity

A — animal to human extrapolation

S — extrapolation from subchronic to chronic NOAEL

L — extrapolation from LOAEL to NOAEL

N — NOEL not attained

D - Lack of supporting data

Additional uncertainty factors or modifying factors (MF) of
Source:HEAST, 1992 1 to 10 may be added to account for other uncertainties

such as inadequacies in the database or the severity of the effect.



C-11 EXAMPLE EQUATION FOR REMEDIATION GOALS, NAS, JACKSONVILLE, FLORIDA, OPERABLE UNIT 2

RESIDENTIAL WATER - CARCINOGENIC EFFECTS

where:
Parameters

c
TR
SF,
SF,
BW
AT
EF
ED
IR

IR,
K

SF,x Cx IR x EF x ED SF,x Cx Kx IR, x EF x ED
= +

BW x AT x 365daysjyr

BW x AT x 365daysjyr

_EFx ED x C X [(SF, x IR) + (SF,x Kx IR))

BW x AT x 365daysfyr

C(mg/L; _ TR x BX x AT x 365daysfyr

risk-based) EF x ED x [(SF, x K x IR) + (SF, x IR)]

Definition (units)

chemical concentration in water (mg/L)

target excess individual lifetime cancer risk (unitless)

inhalation cancer slope factor ((mg/kg-day)™)
oral cancer slope factor ((mg/kg-day)™)

adult body weight (kg)

averaging time (yr)

exposure frequency (days/yr)

exposure duration (yr)

daily indoor inhalation rate (m%/day)

daily water ingestion rate (L/day)
volatilization factor (unitless)

Default Value

10°

chemical-specific

chemical-specific

70 kg

70 yr

350 days/yr

30 yr

15 m*/day

2 L/day

0.0005 x 1000 L/m’ (Andelman 1990)

RESIDENTIAL WATER - NONCARCINOGENIC EFFECTS

where:

Parameters

EF

ED
IR,
IR,

APP-C.TBL/Page 9

Cx IR, x EF x ED

Cx KxIR, x EF x ED

THI =
RD, x BW x AT x 365daysfyr RfD, x BW x AT x 365days|yr
_EFxEDx Cx[(YRD,x IR) + (RD, x K x IR )]
BW x AT x 365daysfyr
C (mg/L; _ THI x BW x AT x 365daysfyr

risk-based) EF x ED x [({/RD, x K x IR) + (/RD, x IR )]

Definition

chemical concentration in water (mg/L)

target hazard index (unitless)

oral chronic reference dose (mg/kg-day)
inhalation chronic reference dose (mg/kg-day)
adult body weight (kg)

averaging time (yr)

exposure frequency (days/yr)

exposure duration (yr)

daily indoor inhalation rate (m%day)

daily water ingestion rate (L/day)

C-20

Default Value

1
chemical-specific
chemical-specific
70 kg
30 yr (for noncarcinogens, equal to ED)
350 days/yr
30 yr
15 m%/day
2 L/day



ECOLOGICAL FOOD WEB MODEL FOR ESTIMATING EXPOSURE
CONCENTRATIONS FOR TERRESTRIAL RECEPTOR SPECIES

A computer food-web model (LOTUS™) will be used to estimate contaminant
levels in various prey items consumed by a number of indicator receptor species.
Estimated contaminant tissue residues in prey items will be calculated using
specific bioaccumulation factors obtained directly or extrapolated from values in
the scientific literature. If BAFs are not available in the literature for certain
compounds found at the site, BAFs for these compounds will be derived using
regression equations (Lyman et al., 1990). BAFs will also be used to model the
transfer of surface soil constituents between trophic levels in order to estimate
tissue concentrations in secondary prey items such as small mammals and reptiles.

The following equation will be used to estimate contaminant tissue residues in
prey items:

Prey Tissue Concentration (mg/kg) = Soil Concentration (mg/kg) x Bioconcentration Factor (BCF)

The Potential Dietary Exposure (PDE) level, for each modeled receptor species,
will be calculated by multiplying each predicted prey species tissue concentration
by the proportion of that prey type in the diet, summing these values, adding soil
exposure, and multiplying by the receptor species’ Site Foraging Frequency (SFF).
Incidental soil ingestion associated with foraging, preening, and cleaning activities,
will be conservatively assumed to represent five percent of total dietary intake for
all modeled ecological receptors. The PDE will be represented by the following
equation:

PDE =Y [P, x T, +P,x T, +.. P. x T. + soil exposure] x SFF

2

1—n
where:

PDE = Potential Dietary Exposure (mg/kg)

P, = Percent of diet represented by prey item n
ingestion

T, = Tissue concentration in prey item n (mg/kg);
calculated by multiplying the chemical
concentration in soil by a bioaccumulation factor

Soil Exposure = (0.05)(Soil concentration in mg/kg)

SFF = Site Foraging Frequency; Area of Contaminated

Soil (acres)/Home range (acres)

W0069221.080 C-21



The SFF term for modeled receptor species will not be used when acute exposure
concentrations are estimated (i.e., those associated with a single feeding episode)
at any of the evaluated site study areas. This will be done because the ecological
risk concern for acute exposures is not the probability that an organism will feed
at the particular site, but rather what the exposure would be if an organism were
to feed in the contaminated area. However, SFF terms for individual prey items
consumed by secondary consumers will be used in estimating the individual prey
tissue contaminant concentrations.

Finally, the PDE for each receptor species will be multiplied by the receptor-

specific ingestion rate and divided by the estimated body weight to calculate a
total body dose (TBD):

TBD - PDE x IR x -1
BW.

where:
TBD = Total Body Dose (mg/kgBW-day)
PDE = Potential dietary exposure (mg/kg)
IR = Ingestion rate (kg/day)
BW = Body weight (kg)

These TBD estimates will be directly comparable to the available toxicological
test data and will be used in conjunction with toxicological data to evaluate
ecological risks.

W0069221.080 C-22
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TABLE C—12 ECOLOGICAL INGESTION TOXICITY DOSE/RESPONSE DATA, NAS, JACKSONVILLE, FLORIDA,

OPERABLE UNIT 2

ACUTE ORAL CHRONIC ORAL
RTV RTV STUDY TEST
COMPOUND (mg/kgBW/day) (mg/kgBW/day) TYPE CRITICAL EFFECT ANIMAL SOURCE
1,1,1 — Trichloroethane 2060 [a] Single oral dose Mortality Rat NIOSH, 1985
90 Oral (subchronic)  Liver toxicity Guinea pig IRIS, 1991
1,1-Dichloroethane 150 [a] 15 [b] Single oral dose Mortality Rat NIOSH, 1985
Acetone 1950 [a] Single oral dose Mortality Rat Sax, 1984
500 [d] Oral (subchronic) Increased liver/kidney weight, nephrotoxicity  Rat IRIS, 1991
Arsenic 75 [b] 7.5 Oral (chronic) Weight loss Rat USEPA, 1984
9.5 [a] 1.0 [b] Single oral dose Mortality California quail Eisler, 1988
2500 [b] 250 [d] Oral (chronic) Mortality Dog USEPA, 1984
Barium 10 [b] 1 [d] Oral (chronic) NOEL Rat iRIS, 1990
Benzene 100 [b] 10 Oral (chronic) Hematopoietic effects Rat USEPA, 1984
Beryllium 2.0 [a] Single oral dose Mortality Rat USEPA, 1985
0.22 Oral (chronic) Increase in lung sarcomas Rat USEPA, 1985
BEHP (also surrogate 1720 [a] Single oral dose Mortality Rat NIOSH, 1985
for dioctylphthalate) 19 Oral (chronic) Increased liver weight Guinea pig IRIS, 1992
Cadmium 0.32 Oral (subchronic)  Alteration in blood chemistry Mouse Eisler, 1985
30 [a] Single oral dose Mortality Guinea pig Eisler, 1985
76 [b) 7.6 Oral (subchronic)  Bone marrow hypoplasia Japanese quail Eisler, 1985
Chloromethane Typically exists in a gaseous state; no oral RTV available
Chloroform 129 [b] 12.9 Oral (chronic) Liver cyst formation Dog (beagle) IRIS, 1991
Chromium 57 [b] 57 Oral (chronic) Testicular degeneration Mouse ATSDR, 1991
(Cr+6) 3.5 Oral (chronic) Growth patterns altered Black duck Eisler, 1986
(Potassium dichromate) 25 [a] Oral (acute) Mortality Japanese quail Hill and Camardese, 1986
2—Methylphenol (o—Cresol) 24 [a] 2.4 [b] Oral (acute) Mortality Rat Sax, 1984
4—Methylphenol (p—cresol) 41 [a] 4.1 [b] Oral (acute) Mortality Rat Sax, 1984
Cyanide 1.7 [a] 0.17 [b] Single oral dose Mortality Mouse Arthur D. Little, Inc., 1987
Fluorides (sodium fluoride) 36 [a] 3.6 [b] Oral (acute) Mortality Rat Sax, 1984
15 [a] 1.5 [b] Oral (acute) Mortality Dog Sax, 1984
Lead 2 [a] Single oral dose Mortality Rat Eisler, 1988
0.0 [b] Oral (acute) Increased resorptions/dam Rat Kennedy et al., 1975
1.75 [c] Oral (chronic) Decrease in ALAD activity Mallard Eisler, 1988
4.9 [a] Single oral dose Mortality Japanese quail Eisler, 1988
25 2.5 [b] Oral (acute) ALAD depression Kestrel (nestiings) Eisler, 1988

23-Dec—92

JX_TOX1.wki
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TABLE C—-12 ECOLOGICAL INGESTION TOXICITY DOSE/RESPONSE DATA, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2 (continued)

ACUTE ORAL CHRONIC ORAL
RTV RTV STUDY TEST
COMPOUND (mg/kgBW/day) (mg/kgBW/day) TYPE CRITICAL EFFECT ANIMAL SOURCE
30 [b] 3 Oral (subchronic)  Anorexia and convulsions Dog Eisler, 1988
Manganese 45 [a] 4.5 [b] Oral (acute) Mortality Rat ATSDR, 1990
Mercury 0.12 [c] Oral (subchronic)  Behavioral changes in offspring Rat Suzuki, 1979
3.6 [a] Single oral dose Mortality Rat NIOSH, 1985
0.4 [a] Single oral dose Mortality Mallard Eisler, 1987
0.007 [c] Oral (chronic) Behavioral and reproductive deficiencies Mallard Eisler, 1987
0.2 [a] Single oral dose Mortality Mink Eisler, 1987
0.029 [c] Oral (subchronic)  Mortality Mink Eisler, 1987
1 [b] 0.1 Oral (chronic) High incidence of stillbirths Dog Eisler, 1987
Methy! ethyl ketone (2—Butanone) 1305 [b] 131 [b] Inhalation Fetotoxicity Rat IRIS, 1991
Methylene chloride 526 [b] 52.6 Oral (chronic}) Liver toxicity Rat IRIS, 1991
Nickel 13.4 [a] 1.3 [b] Single oral dose Mortality Rat ATSDR, 1987
100.7 [a] 10.1 [b] Oral (acute} NOEL Japanese quail Hill and Camardese, 1986
625 [b] 62.5 Oral (chronic) Histologic lesions in bone marrow Dog ATSDR, 1987
Nitrate 1330 [b] 133 Oral (subctronic)  Elevated methemoglobin levels Mouse USEPA, 1985
Phenol 70 [a] 7 [b] Single oral dose Mortality Rat USEPA, 1980
20 [a] 2 [b] Single oral dose Mortality Cat USEPA, 1980
Selenium 0.04 [c] 0.004 [b] Oral (chronic) Selenosis Rat Eisler, 1985
0.6 [c] 0.06 [b] Oral (chronic) Reduced egg hatching Japanese quail Eisler, 1985
Siver 181 [b] 18.1 Oral {chronic) Increased hyperactivity Mouse ATSDR, 1990
Sulfate (sodium) 1198 120 [b] Single oral dose Mortality Rabbit NIOSH, 1985
Tetrachloroethene 1620 [a] Single oral dose Mortality Mouse TDB, 1984
71 Oral (subchronic)  Hepatotoxicity Mouse IRIS, 1991
Toluene 1000 [a] Single oral dose Mortality Rat NIOSH, 1985
446 Oral (chronic) Liver and kidney weight changes Rat IRIS, 1991
t-1,2—-Dichloroethene 154 [a] 15 [b] Single oral dose Mortality Rat NIOSH, 1985
Trichloroethene 480 [a] 48 [b] Single oral dose Mortality Mouse NIOSH, 1985
Vanadium 25 [b] 25 Oral (chronic) Decreased hair cystine, hemoglobin Rat IRIS, 1989
20 [a} 2 [b] Oral (acute) Mortality Japanese quail Hill and Camardese, 1986

23~Dec—-92
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TABLE C-12 ECOLOGICAL INGESTION TOXICITY DOSE/RESPONSE DATA, NAS, JACKSONVILLE, FLORIDA,
OPERABLE UNIT 2 (continued)

ACUTE ORAL CHRONIC ORAL

RTV RTV STUDY TEST

COMPOUND (mg/kgBW/day) (mg/kgBW/day) TYPE CRITICAL EFFECT ANIMAL SOURCE
Vinyl chloride 100 [a] 10 [b] Single oral dose Mortality Rat NIOSH, 1985
Xylenes 860 [a] Single oral dose Mortality Rat NIOSH, 1985

> 500  Oral (chronic) Hyperactivity, decreased BW, mortality Rat IRIS, 1991

2014 [c] 201 [b] Oral (acute) Mortality Japanese uail Hill and Camardese, 1986

Zinc 500 [a] Single oral dose Mortality Rat Sax, 1984

160 Oral (subchronic)  Kidney toxicity Rat Llobet, et ai., 1988

NOTES:

[a] For chemicals lacking LOAEL or NOAEL data, an Acute Oral Criterion (AOC) is calculated by applying a factor of 0.2 to the acute LD50; this value is expected to
protect 99.9% of the exposed population from acute effects (USEPA, 1986).

[b] Estimated by applying an acute—chronic ratio of 10.

[c] Converted to dose per kilogram body weight by multiplying by ingestion rate and dividing by body weight.

[d] Estimated by applying a LOAEL—-NOAEL ratio of 5 (Newell, etal., 1987).

[e] Ingestion rate estimated from body weight using allometric equation for chickens in USEPA, 1988.

BW = Body Weight

LOAEL = Lowest Observed Adverse Effect Level

NOAEL = No Observed Adverse Effect Level
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APPENDIX D

GROSS INDICATORS - OU-2
DOMESTIC AND INDUSTRIAL SLUDGE DRYING BEDS

i : “=WELL DESIGNATION s R
DATE.| COMPOUND NAS4-4 | NAS4-5 | NAS4-9 | NASA=10| NAS4-11.| JAX=4=12D JAX=4=13 | JAX=4-13D["JAX=4-14
- i phE 4.9 5.2 5.7 ND NI NI NI NI NI
|- Cond 67 400 36.7 ND NI NI NI NI NI
SEITQG 3.8 4.0 23.4 ND NI NI NI NI NI
- TOH ND ND ND ND NI NI NI NI NI
s pHE 6.4 6.9 7.0 ND NI NI NI NI NI
- Cond: 56 480 336 ND NI NI NI NI NI
= :TOG 9.5 29.0 3241 ND NI NI NI NI NI
g : <50 80 65 ND NI NI NI NI NI
55 6.1 6.5 ND NI NI NI NI NI
70 320 314 ND NI NI NI NI NI
35 7.3 24.8 ND Ni NI NI NI NI
62 75 9.5 ND NI NI NI NI NI
5.2 6.2 58 6.2 NI NI NI NI NI
59 251 216 140 NI NI NI NI NI
59.2 214 18.1 115 NI NI NI NI Ni
23 33 14 0.11 NI NI NI NI NI
55 6.7 6.1 6.5 NI NI Ni NI NI
106 1060 294 165 NI NI NI Ni Ni
8.9 30.6 18.3 9.6 NI NI NI NI Ni
<50 165 82.5 <50 NI NI NI NI NI
53 6.2 6.2 6.2 NI NI NI NI NI
53 267 277 80 NI NI NI NI NI
53 12.9 28.6 4.2 NI NI NI NI NI
<50 <50 92.5 <50 NI NI NI NI NI
5.4 7.0 6.2 5.6 4147 NI NI NI NI
108 3102 220 66 124 NI NI NI NI
36.5 353 60.5 23.0 39.7 NI NI NI NI
25 825 23.3 27.5 50 NI NI NI NI
5.2 6.6 6.4 59 ND NI NI NI NI
75 2510 290 62 ND NI NI NI NI
53 74.0 22.2 2.10 ND NI NI Ni NI
24.7 162 83.7 10.2 ND NI NI Ni NI
5.7 6.3 6.1 58 4.6 6.4 5.7 8.6 6.8
574 3229 315 85 248 234 215 356 509
68.7 31.2 34.2 13.2 18.2 8 17 8 27
85 1792 68.7 NA 205 NA 30 46 22
5.6 6/5 6.6 54 6.5 ND ND ND NI
440 2948 345 120 408 ND ND ND NI
21 61 27 14 38 ND ND ND NI
92 392 345 50 80 ND ND ND NI
5.4 6.3 6.4 5.2 44 6.5 6.0 6.1 7.0
752 1364 333 232 903 230 188 214 457
19 38 31 6 28 3 14 3 8
120 200 60 BDL 70 BDL BDL BDL BDL
4.6 6.4 6.0 5.2 49 5.6 6.4 5.7 6.8
386 372 294 419 383 219 167 167 465
47 11 21 11 24 12 4.9 11 84
110 110 75 45 63 29 43 37 15
ND ND ND ND 5.0 5.7 5.8 ND 8.3
ND ND ND ND 623 157 1160 ND 2590
ND ND ND ND 15 2 31 ND 500
ND ND ND ND <50 <50 <50 ND <50
ND 6.2 5.4 ND ND ND 9.0 ND 9.6
ND 365 266 ND ND ND 929 ND 2750
ND ND ND ND ND
ND ND ND ND ND
NAVYGITB 24-Jun-92



APPENDIX D

GROSS INDICATORS — QU-2
DOMESTIC AND INDUSTRIAL SLUDGE DRYING BEDS

: . i B . WELL DESIGNATION o '
| DATE | COMPQUND JAX—4-15 | JAX=4—16 | JAX—4=17A} JAX-4~18B['JAX=4-19C| . JAX=4=22F| JAX—4-23
384 pH. NI NI NI Ni NI NI N
¢ - Cond NI NI NI NI NI NI NI
~.ToC NI NI NI NI NI NI NI
ol TOH NI NI NI NI NI NI NI
g pH Ni NI Ni Ni NI NI NI
Cond NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI Ni NI NI Ni NI NI
NI NI Ni NI NI NI NI
NI NI NI NI NI NI NI
NI NI Ni NI NI NI NI
NI NI NI NI NI NI NI
NI NI Ni Ni NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI NI NI NI
6.4 5.9 NI NI NI NI NI
778 365 NI NI NI NI NI
65 16 NI NI NI NI NI
113 51 NI NI NI NI NI
NI NI NI NI NI NI NI
NI NI NI NI Ni NI NI
NI NI NI NI NI NI NI
Ni NI NI NI Ni NI NI
6.1 7.1 65 6.9 49 6.9 45
754 1562 92 175 300 | 300 250 145
24 53 14 40 39 39 <10 <10 3
40 70 7 23 10 10 8 16 3
6.0 9.3 6.1 6.7 6.0 4893 5.0 56 46
163 1966 111 98 70 124 70 140 11
1 26 12 11 4.1 6.9 7.1 13 5.7
36 1Al 35 35 <10 20 <10 57 12
5.8 7.0 ND ND ND ND ND ND ND
800 403 ND ND ND ND ND ND ND
110 53 ND ND ND ND ND ND ND
<50 <50 ND ND ND ND ND ND ND
ND 75 ND ND ND 53 59 ND ND
ND 937 ND ND ND 132 84 ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
NAVYGITB 24-Jun-92



APPENDIX D

GROSS INDICATORS — OU-2
DOMESTIC AND INDUSTRIAL SLUDGE DRYING BEDS

[ : i WELL DESIGNATION
DATE | COMPQUND JAX—=4=17D]| JAX=4=18D}JAX=4=19D| JAX=4~20D} JAX
-3/84 “pH NI NI NI NI
v NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI Ni
Ni NI NI NI
NI NI NI NI
NI Ni NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI Ni NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI Ni
NI NI NI Ni
NI NI NI Nt
NI Ni NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI NI NI NI
NI Ni NI NI
NI NI NI NI
NI NI NI NI
NI NI Ni NI
NI NI NI NI
NI NI NI Ni
NI NI NI NI
NI Ni NI Ni
NI Ni NI NI
NI NI NI NI
NI NI NI NI
9.5 111 6.9 6.6 13.2
1230 410 280 2350
<10 80 37 10
10 16 12
6.8 6.0 5.8 6.8 5.8 46
163 70 130 174 204 11
. 3.6 4.7 41 3.6 43 5.7
<10 <10 <10 <10 <10 18 12
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND ND ND ND ND
ND ND 5.2 6.0 ND ND
ND ND 123 182 ND ND
ND ND ND ND
ND ND ND ND

NoasLp -~

NAVYGITB

TOC = Total Organic Carbon (mg/L)

TOH = Total Organic Halogen (ug

Cond = Specific Conductivity (umhas/cm)
BDL = Below Detection Limits

NI = Not Installed

ND = No Data

Well locations are found in Figure 3—11

D-3
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APPENDIX D
GROUNDWATER DATA - OU-2

DOMESTIC AND INDUSTRIAL SLUDGE DRYING BEDS

ALL DATA ug/L

NA JAX~4-16" | JAX—4-17
40-Cd NI NI '
4900—Ni
180-V
1250—-MeC
ND 230 Cr ND ND ND NI NI NI NI NI NI NI
12TCE 20Cd ND 220 Ni 50 Ni ND 10 Zn ND 30 Zn 2Cd 50 Zn NI~
721,1-DCA 5400 Ni 121,1-DCA 15 TCE 0.3Cd 1600 Ni
0.2Cd 52 1,1-DCA 69 1,1—-DCA
160 Ni -
97 1,1-DCA| 116 1,1—DCA 40V 741,1-DCA [ 170 1,1-DCA ND 30 Zn ND 6 1,1-DCA 50V 30 Zn ND
sov 2VC 101,1,1-TCA | 131,1,1-TCA 101,1,1-TCA| 126 Phenol 0V
4Cd 60V 30V 2TCE 10 Zn 48Cd 0.8 Cd
16 0-Cresol 32 MeC 260V 1.1 Cd
2000 Phenol 10 0-Cresol 123 MeC
3Cd 940 Phenol 63 0—-Cresol
1482 Phenol o
f20V 76 1,1-DCA 50V 120V 170 Ni ND 10 Zn 61,1-DCA 0.2Cd 0.4Cd 0.2Cd t1Cd
50 1,1-DCA 5VC 121 1,1-DCA | 187 1,1-DCA 0.2Cd 10 Z2n 1100 Ni 60 Zn 60V
6 MeC 60V 141,11-TCA|111,1,1-TCA 51,1-DCA 81,1-DCA 70V 60V 9Zn
11 Toluene | 18 0—Cresol 102 MeC 2TCE 21,1,1-TCA 151,1,1-TCA| 58 Phenol
28 0—Cresol| 427 P-Cresol 17 0-Cresol 440V
64 P—Cresol| 728 Phenol 10 P-Cresol 72 MeC
933 Phenol | 54 Toluene 1270 Phenol | 20 0—Cresol
3Cd 143 Cd 7 Toluene 15 P-Cresol
160 Ni 16V 936 Phenol
410Ni . 12 Tol o
ND ND ND ND 30CN 20 CN 40 CN ND 100 CN 60 CN 40 Ni ND
32,600 Fe 2500 Fe 7700 Fe 60 NI 184,000 Na 2CS
200 Mn 53 Mn 830 Mn 2CS 20,200 Fe 75 Pb
51,1-DCA 590,000 SO 2 Toluene 69 Mn 10,800 Fe
21 Phenols 2MeC 51,1-DCA 88 Mn
24 1,1-DCA 740,000 Na 30V
40V 1800 Fe
21,1-DCA
180V
ND 516 Cd ND ND ND ND 9Pb ND 960 Phenols ND 8 Phenols ND
56 Cr 158 Cr 153 Cr 97 Cr
312 Ni 80 Ni 19 CN 24 Ni
1.5 MeCl2 207 Ni
16 CN 20 MeClL2
2.8 Tol
16 MEK
1of2

24— Jun -y
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APPENDIX D

GROUNDWATER DATA — OU-2
DOMESTIC AND INDUSTRIAL SLUDGE DRYING BEDS
ALL DATA pg/L

JAX—=4-23D

NI
NI NI NI NI NI NI NI NI NI NI NI NI NI
NI NI NI NI NI NI NI NI NI NI Ni NI NI
ND NG ND ND ND ND ND ND ND ND ND ND ND
8¢d 20V 9Cd 6¢Cd ND 15¢Cd 8Cd 7¢d 57Fb 10¢Cd 7Cd ND 5Ca
70 Zn 712n 6Cr 00 160 Zn 58 Pb
53 Pb 80V
10 MeC 110 Zn
19 0-Cresol
90V
1102n
250 Phenol
471,1-DCA )
ND ND ND 70V MV ND ND ND ND ND ND Z3VC ND
ND ND 53Gr [ 15Phencls | ND ND ND ND ND 12¢d 7¢d ND NG
18 Ni
NOTES:
NI = Not Instalied
ND = No Data
20of 2 24--Jun

NAVYGWTA



APPENDIX D
GROSS INDICATORS - OU-2
DOMESTIC SLUDGE DRYING BEDS

NOTES:

TOC = Total Organic Carbon (mg/L)
TOH = Total Organic Halogens (ug/L)
Cond = Specific Conductivity (umhos/ecm)

NAVYGITSB 24-Jun-92
D-6



APPENDIX D

GROUNDWATER DATA — QU-2
DOMESTIC SLUDGE DRYING BEDS

ALL DATA ug/L

30 Ni
5As 52 Ba 6 As 19 MeCI2 4 As 6 As
120 Ba 20Cr 330 Ba 34 As 110 Ba 350 Ba
10Cr 5Pb 50Cr 200 Ba 20Cr 270Cr
47 Zn 54 Zn 22Pb 110Cr 16 Zn 103 Pb
51,000 Fe 6800 Fe 752n 17 Pb 193,000 Na 72 Ag
520 Mn 75 Mn 13000 Fe 302Zn 21,200 Fe 230 2Zn
470,000 SO 540 Mn 985,000 Na 64 Mn 28,600 Fe
60V 4200 Fe 110 Mn
50V 130V
30 Ni 16 CS 30CN 80 Ni 20 Ni 30 Ni
6 As 2000 Fe 30 Ni 1CS 205,000 Na 2CS
47 Ba 54 Mn 670 Fe 2 Tol 24,300 Fe 130 Cr
2Pb 880 Mn 717,000 Na 71 Mn 4200 Fe
37,200 Fe 530,000 SO 3100 Fe 41,1-DCA 80 Mn
24 Mn 17 1,1,-DCA 4100 F 40V 30V
290 SO 15 Phenols
51,1-DCA 21,1-DCA
210V
NAVYYO 24-Jun—-92



APPENDIX D
GROSS INDICATORS — QU -2

POLISHING PONDS

POUND: 2 2 2
pH i ND 55 6.6 6.0 ND
ond ND NA NA NA ND
ND NA NA NA ND
ND NA NA NA ND
ND NA NA NA ND
ND 90 500 100 ND
ND NA NA NA ND
ND NA NA NA ND
ND 54 6.1 5.6 ND
ND 68 440 85 ND
ND NA NA NA ND
ND NA NA NA ND
ND 7.5 6.0 5.4 ND
ND 70 440 75 ND
ND NA NA NA ND
ND NA NA NA ND
6.3 4.8 45 5.0 6.3
1800 100 2200 1590 72
37 6 25 89 5
154 200 13 145 <10
5.0 53 5.0 5.6 54
- 95 1820 1590 78
14 4 29 20 3
62 15 95 56 <10
5.3 5.1 5.0 5.8 6.2
515 96 2390 1100 87
26 4 31 33 3
N <50 <50 <50 <50
55 47 6.4 ND ND
582 107 1530 ND ND
ND ND
ND ND
NOTES:
TOC = Total Organic Carbon (mg/L)
TOH = Total Organic Halogens (ug/L)
Cond = Specific Conductivity (umhos/cm)
ND = NoData
NAVYGITB 24~Jun—-92
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APPENDIX D
GROUNDWATER DATA — OU-2
POLISHING PONDS
ALL DATA ug/L

514 Fe 39,110 Fe 723 Fe
44 NO3 7 Phenols 2 Phenols
4 Phenols 3As
90 Mn 15 Mn
58 Zn
2290 NOS
ND ND ND ND ND 63 Ba 283 Phenols 28 NO3
52 Pb 82 Ba 13 Phenols
59 CN 15CN 14 Ba
34 Phenols 94 NO3 42CN
5 NO3 44,370 Fe
ND ND ND ND ND 48 Ba 7As 14 Ba
8 Phenols 69 Ba 3 Phenols
5 Phenols
43,000 Fe
ND ND ND ND ND 13 Phenols 63,900 Fe 11 Phenols
43 Ba 4 Phenols 15 Ba
] 819 Ba
3.8 Benzene 9As 280 Cn 8 Ac 12 As ND ND ND
51 As 56 Ba 20 Ni 290 Ba 80 Ba
300 Ba 3Cr 3As 30Cr 80 Cr
300 Cr 12 Pb 110 Ba 6Pb 23 Pb
6 Pb 34 Zn 40Cr 2Se 65,200 Fe
10 Ag 22 Mn 9Pb 8 Ag 35 Mn
27 Zn 25,500 Fe 11 NO3 20V 8V
410 Mn 30V 77 Zn 620 SO4
49,600 Fe 33,700 Fe 3.8 NO3
20V 440 Mn 27 Zn
1.4 Total Xyl 4V 11,700 Fe
400 SO4 210 Mn
4600 Fe 1CSs2 50,000 NO3 12,600 Fe 5C82 ND ND ND
150 Mn 12,400 Fe 6200 Fe 360 Mn 13,100 Fe
580,000 SO4 750,000 SO4 | 980,000 SO4
20V 30V
30CN 20CN 30CN 8100 Fe 2 Toluene ND ND ND
8200 Fe 4Cs2 1CS2 400 Mn 10,400Fe | - - o
60 Mn 12,900 Fe 73,000 NO3 | 980,000 SO4
680 Fe
260 Mn
1,800,000 SO4
20V
10 Phenols 3CN 9 Phenols ND ND ND ND ND
7CN 4CN .
169 As 106 Cr
96 Cr 26 Ni
26 Ni
NAVYGWTB 24—Jun-92
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