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1. INTRODUCTION

The purpose of this work plan iIs to outline the procedures and
methodologies to be used in conducting a Contamination assessment/
Remedial Activities Investigation at the Soil North of Building 648
(Site 31) located at the Naval Air Station (NAS) in Pensacola, Escambia
County, Florida. This work plan has been prepared by Ecology and
Environment, Inc. (E & E) for the Southern Division, U.S. Navy, Naval
Facilities Engineering Command, under Contract .No. N62467-88-C-0200.

The work plan has been developed based on information and file documents
provided by the Navy, and on information gathered by E & E during
preliminary site inspections conducted during January of 1989.

E ¢ E has developed a phased approach for performing the NAS Pensacola
site investigations. Phase | (Field Screening) is directed toward
identifying the principal arsa(s) and primary contaminants of concern at
a site, thereby providing a mechanism for focusing of the sampling and
analytical efforts during subsequent phases of the investigation. Phase
IT (Characterization) is directed toward the formal confirmation and
quantification of the full spectrum of site contaminants (if aw),
thereby allowing determination of whether further investigation is
warranted. Thus, the necessity of implementing Phases 11l and IV
(Extent Delineation) will be dependent on the results of Phases I and
11. Phases III and IV, 1f required, will be directed not only toward
fully i1dentifying the horizontal and vertical extents of contamination,
but also toward providing the quantitative data base necessary to
support the screening and evaluation of potential remedial alternatives.
The main objectives/advantages of this phased approach are as follows:

1-1
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o Efficient identification of those sites where environmental
contamination has actually occurred as a result of past and/or
present operations, thereby allowing non-contaminated sites to be
eliminated from the program in the most environmentally sound,
cost-effective, and timely manner possible;

o Focused placement of sampling locations and focused selection of
analytical parameters in later phases of the investigation,
thereby allowing full characterization of site contamination in
the most environmentally sound, cost-effective, and timely manner
possible; and

0 Early screening of potential remedial alternatives, which, in
turn, allows critical parameters necessary to the evaluation of
these alternatives to be incorporated into the analytical program
in later phases of the investigation.

It is anticipated that some of the NAS Pensacola sites may not require
investigation beyond Phase II and hence will comprise Contamination
Assessment-type investigations. On the other hand, sites which have
documented contamination will likely require the additional phases of
work, and hence will comprise a full-scale CERCLA Remedial
Investigation/Feasibility Study (RI/FS). For simplicity, the
investigations for all NAS Pensacola sites will be referred to as
Contamination Assessment/Remedial Activities Investigations. The final
results of site investigations that do not require study beyond Phase IT
will be incorporated into a Contamination Assessment Report. If
appropriate, these sites will be recommended for No Further Action. The
final results of site investigations that require work beyond Phase 11
will be incorporated into a Remedial Investigation Report, which will
provide all the information necessary for the development and completion
of a Feasibility Study.

1-2
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2.  SITE DESCRIPTION

Site 31, located adjacent to and north of Building 648, and adjacent to
and west of Murray Road is a 100 by 200 foot unpaved area characterized
by well-drained sandy soils. As shown on Figure 2-1, Bayou Grande is
located approximately 1,300 feet north of the site; however, the nearest
surface water body is a small creek 800 feet south of the site (USGS
1970a), Topographically, the site and immediate vicinity is generally
flat, with land surface elevations ranging from 25 to 28 feet above mean
sea level (MSL)(USGS 1970a), North of the site is a large, tree-covered
park area (see Figure*2-2), Immediately west of the site is a covered
storage area and Building 693. Approximately 400 feet west of Building
648 and Site 31 is the AC. Read Golf Course.

The site area is enclosed by an iron and concrete fence. At the time of
the E & E initial site reconnaissance, the following were stored within
this enclosure: a temporary storage trailer, located near the northwest
corner of Building 648; several 55 gallon drums, located near the center
of the site; and a monitoring well (GM-1), located approximately 20 feet
north of the northeast corner of Building 648 (Geraghty and Miller

[G & M] 1984).

Monitoring well GM-1, installed by G & M in 1984, is screened from 23.8
feet to 26.3 feet (see Figure 2-2). Monitoring well GM-2, installed at
the same time, is located approximately 700 feet east of Site 31. Well
GM-2 is located on Site 27 and is screened from 17.7 to 20.2 feet (G & M
1984). An NAS Pensacola supply well (Well No. 2), is located approxi-
mately 1,300 feet southwest of the site. This well is screened from 110
t 160 feet and the well casing is 24 inches in diameter terminating in
a 12 inch diameter screen (Wilkins et ak. 1985). Site 31 is located
approximately 500 feet northwest of NAS Pensacola Sites 25 and 27.

2-1
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3. SITE HISTORY

Building 648 has been used for painting operations since 1949 (Naval
Energy and Environmental Support Activity [NEESA] 1983). Until 1973,
paint waste and spent paint thinner were discarded in the unpaved area
north of the building (Site 3). It is estimated that over the 24 year
period, 20,000gallons of waste paint thinners and paint, as well as
8,600 gallons of paint sludges removed from water well paint booths,
were poured directly onto the ground adjacent to the building. Paints
and thinners that were commogly used by the Naval Aviation Depot (NADEP)
included: cellulose nitrate lacquer; zinc chromate; nitrate dope;
acetate dope; "day-glow™; epoxy; enamel; lacquer thinner; toluene; and
M-T-6096 (NEESA 1983; G & M 1984).

In June 1983, an Initial Assessment Study (1AS) of 29 potentially
contaminated sites was Completed by NEESA at NAS Pensacola. Site 31 was
not included in this study; however, at a meeting with the Florida
Department of Environmental Regulation (FDER) in November 1983, this
site, along with three others, was added to the list of sites included
in a Verification Study conducted by ¢ & M (1984).

In July 1984, G & M completed the Verification Study for 18 sites,
including Site 31, at NAS Pensacola. During the study, monitoring well
GM-1 was installed on-site and monitoring well GM-2 was installed
approximately 700 feet to the east, on Site 27. Analysis of the
groundwater from well GM-1 revealed low levels of five volatile organic
compounds: methylene chloride, 2.1 ug/L; 1,1-dichloroethene, 0.1 ug/L;
chloroform, 4.6 ug/L; 1,1,1-trichloroethane, 1.7 ug/L; and
tetrachloroethene, 0.4 ug/L. Analysis of groundwater from well GM-2
revealed some of the same contaminants at comparable concentrations:

3-1
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chloroform, 3.7 ug/L; 1,1,1-trichloroethane, 2.5 ug/L; and
tetrachloroethene, 0.6 ug/L; as well as an elevated concentration of
1,2-dichloroethane, 29 ug/L (see Table 3-1). According to G & H (1984)
the direction and rate of shallow groundwater flow suggest that the
volatile organic contamination found at Site 27 may have originated at
Site 31. G & H recommended the installation of three additional shallow
monitoring wells east of the two sites near the drainage ditch, and the
installation of a deep well next to GH-2, in order to further define the
horizontal and vertical extents of contamination.

During a subsequent Characterization Study (G & M 1986), two of the
recommended shallow monitoring vells (GH-55 and GH-58) were installed
approximately 1,600 feet east of Site 31 near the drainage ditch, and
the recommended deep well (GH-54) was installed near well GM-2 on Site
27.  Shallow wells GH-55 and GM-58 are screened from 23.5 to 26 feet and
23 to 25.5 feet, respectively. The deep well, GH-54, is screened from
109.5 to 114.5 feet (G & H 1986). Analysis of the groundwater samples
collected from monitoring wells GH-54 and GH-55 did not reveal any
volatile organic contamination. Eilowever, a concentration of 8 ug/L,
1,1,1-trichloroethane was detected in the groundwater sample from
monitoring well GM-58. Groundwater samples collected from monitoring
wells GH-1 and GH-2 during the Characterization Study (G & M 1986)
exhibited significantly fewer contaminants at lower concentrations than
during the previous sampling effort in 1984. During the 1986 study,
groundwater from monitoring well GM-1 did not exhibit any volatile
organic contamination, and groundwater from monitoring well GH-2 was
found to contain 3 ug/L trichloroethene (G & H 1986)(see Table 3-1).

G & H (1986) stated that water level elevations indicated a
north-northeasterly groundwater flow, differing from the easterly flow
estimated in the Verification Study (G & M 1984). A more accurate
determination of groundwater flow is needed for the site.

An additional study was conducted in the site vicinity in 1988,
apparently in an attempt to eliminate the site [from]| consider[ation] as
a hazardous waste site, which would allow NAS Pensacola to proceed with

3-2
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TABLE 3-1

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

FOR SITE 31

(#g/1 [ppbl)

Monitoring Well Bumber

Compounds Detected GM-1 Gn—2 GH-52 GM-54 GM-55 GM-58
(EPA Methods 601 and 602) vs cs vs cs vs >3 vs cs vs cs vs cs
Methylene chloride 2.1 - — — NA - NA — NA — NA -
1,l1-dichloroethene 0.1 - - - NA - NA - NA - NA -
Chloroform 4.6 -— 3.7 - NA —_— NA - NA - NA -
1.2-dichloroethane - - 29 - NA — NA - NA - NA -
1,1,l-trvichloroethane 1.7 - 2.5 - NA - NA - NA 8 NA —-—
Trichloroethene _ — 5.2 3 NA _— NA _— NA —_— NA 210
Tetrachloroethene 0.4 - 0.6 - NA - NA -_— NA - NA -
Trans-1,2-dichloroethene _— _ _— _— NA _— NA _— NA _— NA 530
- NA — NA —_— NA — NA 13

Vinyl chloride - - —

VS
CS

Vevification Study, Geraghty and Miller, 1984.
Characterization Study, Geraghty and Miller, 1986.

Not present above detection limits.
Not Applicable - wells were not installed at this date.



the construction of a proposed building. Under the Naval Installation
and Restoration Program (NIRP), ERM-Southeast, Inc. (ERM) was retained
by the Southern Division Naval Facilities Engineering Command (SOUTHDIV)
to complete a site investigation for Site 31 at Building 649. There is
some confusion as to the actual location of samples collected during the
ERM investigation. Site 31, as designated by this investigation (shown
in Figure 2-2), is immediately north of Building 648. However, the ERH
report locates the site north of Building 649. According to the Navy,
samples taken during the ERM investigation were actually collected in
front of Building 648 (Greene 1989). Low levels of semi-volatile
organics, PCB-1260, and 4,4-DDE were found in soil samples collected.
ERM concluded that the low levels of contaminants present at the site
posed no apparent threat to human health or the environment and that the
planned construction activity should proceed.

3-4
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4. CLIMATOLOGY

The NAS Pensacola is located in an area that typically experiences a
mild, subtropical climate. This climate is a result of the latitude
(approximately 30° North) and the stabilizing effect of the adjacent
Gulf of Mexico (Wolfe et at. 1988). The average annual temperature
ranges from 55° Fahrenheit (F) in the winter to 81° F in the summer.
Although the annual temperature range is fairly stable, actual daily
values can be more extreme, ranging from less than 7° F in the winter to
more than 102° F in the summer. Thunderstorms occur during
approximately half of the days during the summer months and can cause a
10° to 20° F drop in temperature in only a few minutes (Wolfe et al.
1983).

Precipitation rates in the NAS Pensacola vicinity are relatively high
with an average annual rainfall of approximately [60] inches. Rainfall
amounts are highest in July and August during almost daily thunderstorms
(averaging {71 inches per month) and lowest during spring and fall
(averaging (4] inches per month)((Kennedy 1982}). High intensity
thunderstorms are common, producing as much as three to four inches of
rainfall during a single hour. Evaporation rates are also highest in
the summer months, which reduces the potential recharge resulting from
heavy summer rains. Spring and fall rains are generally less intense,

but longer in duration, producing less surface runoff and higher rates
of infiltration and net recharge.

Wind velocities are generally moderate except during thunderstorms
(Carlisle 1960). Prevailing winds are northerly during the winter and
southerly during the summer. An ocean-land temperature differential
produces a daily clockwise rotation of the surface wind direction near

4-1
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the coast, commonly known as the sea-breeze effect (Flood and Associates

1978). Hurricanes and tornadoes are infrequent but can cause .
substantial damage to the nearshore environment. Six hurricanes have

passed within 50 miles of Pensacola since 1980.
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5. BIOLOGICAL RESOURCES

The NAS Pensacola facility consists of approximately 5,800 acres and
encompasses approximately 15 terrestrial and aquatic habitats. The
majority of the land on the eastern side of the facility iIs developed
for military use or 1S designated as a historical or cultural resource.
However, the NAS Pensacola installation has approximately 3,500 acres in
natural or semi-natural (plantation) condition, primarily in the western
portion of the facility.

5.1 Regional Biological Resources

5.1.1 Terrestrial

Vegetation. The primary vegetated communities of the NAS Pensacola
facility can be considered one of two types: north Florida coastal
strand communities; and sand pine scrub communities. The north Florida
coastal strand communities are stabilized coastal dunes with a sand
substrate, vegetatively characterized by the plants Uniuola paniculata
(sea oats), Hydrocotyle bonariensis (beach pennywort), Ipomea
stolonifera (beach moming-glory), Coccoloba uvifera (sea grape),
Quercus geminata (twin live oak), and the stunted shrubs species Yucca
aloifolia (yucca), Opuntia, and Cereus. This community type has been
ranked by the Florida Natural Areas Inventory (FNAI) as locally
restricted and vulnerable to extinction due to developmental activities.
This community type can have 3 t 5 distinct habitat types (Wolfe et al.
1988).

The sand pine scrub community is a more upland coastal community
characterized by coastal dune formations from an older geologic age with
deep, fine white sand substrate and the plants Pinus clausa (sand pine),
Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, and

o-1
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inopina), Cladonia species, and Ceratiola ericoides (rosemary). This
community type has been ranked by FNAI as imperiled statewide because of ‘
its rarity and because of its vulnerability to extinction due to some

man-made or biological factor. This community type can have 3 to 5

distinct habitats (WVolfe et at. 1983).

Two other community types may be found in the western portions of the
NAS Pensacola facility. These are flatwoods and sandhill vegetative
communi ties. Flatwoods vegetation occupies areas which were ocean
bottoms in recent geologic times. Primary overstory vegetation is
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash
pine), and Serenoa repens (saw palmetto). Flatwoods communities also
occupy areas of low depressions and small creeks and drainage courses,
but the overstory vegetation is usually replaced by Taxodium ascendens
(pond cypress), Cliftonia monophylla (black titi), Cyrilla facemiflora
(swamp titi), and other hydric or riparian species. Open moist savannah
areas within flatwoods are dominated by the herbaceous plants Pinguicula
spp- (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp.
(bladderworts), Polygala spp. (milkworts), and Drosera spp.
(sundevs)(Wolfe et al. 1988).

Sandhill communities are found in dry soils which are lower in fertility
than flatwoods soils. The overstory of this community type is dominated
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), Q.
marilandica (bluejack oak), Q. stellata (post oak), and Q. falvata
(southern red o0ak). The understory is dominated by Diospyros virginiana
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more
abundant herbaceous plants found in moist areas are Pteridium aquilinum
(bracken fern) and Aristida stricta (wire grass). These habitats were
verified with walk-through surveys and ground truthing by the Navy in
March of 1986 (Navy 1986).

Preshvater Vetland Vegetation. Much of the geological material
underlying the NAS Pensacola facility is deep, porous sand often
containing relatively impermeable clay lenses. In combination with high
annual rainfall, this geologic condition causes the formation of small
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areas of perched groundwater. In areas with relatively steep slopes,
groundwater seepage escapes into well-defined stream channels called
steepheads as found near Site 30. In gently sloping areas, the presence
of perched groundwater conditions results in the formation of wetland
bogs, as found near Sherman Field. Wetland or seepage bogs are
characterized by herbaceous plant species as described in the sections
above for flatwoods and sandhill communities. Most of these communities
and other vegetative communities east of Sherman Field have been
considerably altered by development on the base that has changed surface
and/or groundwater flow (NEESA 1983).

Shrub bogs are found within flatwoods, downslope of herbaceous bogs.
These evergreen bogs are dominated by Cliftonia monophylla (black titi),
and/or, Cyrilla racemiflora (swamp titi). Associated species include
Clethra almifolia (sweet pepperbush), Ilex cassins (dahoon holly), and
Lyonia spp. (fetterbushes)(Wolfe et ak. 1988).

Intermittent streams found on NAS Pensacola have lost most of the
original vegetation associated with this habitat. For example, at Site
30, the stream that empties the small swamp into Bayou Grande has lost a
considerable amount of vegetation along the stream banks and near Bayou
Grande as a result of base development. In areas unaffected hy
development, hardwoods dominate the canopy around the stream. Such
species as Magnolia virginiana (sweetbay), Illicum floridanum (star
anise), and Smilax bana-nox (spiked cat brier) are dominants of seepage
or steephead streams (Wolfe et al. 1988).

Biota surveys must be conducted for any wetland or stream habitat that
is influenced by a site, to determine which specific flora and fauna may
be affected by site activities.

Birds. A literature search reveals 250 possible bird species associated
with the area. Thirteen of these species are endangered and seven are
species of concern (see Appendix C). In March 1986, the Navy conducted
a survey and found 23 species of birds on the NAS Pensacola facility.
The Navy recorded moderate size rookeries of the great blue heron, and
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found large numbers of nesting osprey in the southwestern portions of
the NAS Pensacola facility. Because of the large number and diversity
of habitats found around the facility and” considering that the survey
was conducted during a predominantly non-mating season, it is likely
that there are more species of birds using the facility and surrounding
waters as feeding and nesting sites than have been found.

Reptiles and Amphibians. During the 1986 survey conducted by the Navy,
only four out of a possible 30 species of reptiles and amphibians
associated with the area were identified on the NAS Pensacola facility,
none of which are endangered. A recent check of the FNAI files confirms
that the presence of the ¢ se Gopherus polyphemus, can most
likely be found in suitable habitats on the western portions of the
facility (see Appendix 0. Most all of the reptiles and amphibians that
may be found on the facility can be expected to use the surface water
bodies in some stage of their life cycle. Any contamination of surface
water bocies can be detrimental to existing populations of reptiles and
amphibians utilizing that water body.

512 Aquatic

Preshvater. Little is known of the flora and fauna inhabiting the
streams, swamps, and bogs found on NAS Pensacola. These habitats may
have been significantly altered for drainage control and base
development. Some of the species associated with aquatic habitats are
Semotilus atromaculatus (creek chub), Gambusia affinis (mosquitofish),
and Etheostoma sp. (darters). Birds, mammals, reptiles, and amphibians
that associate with aquatic habitats may also be found in and around
those sites with surface waters (Wolfe et ak. 1988).

Coastal Wetlands. There are no reported coastal marshes or estuarine
wetlands around the NAS Pensacola facility, principally along the low
energy shores of Bayou Grande. The habitat type is usually dominated by
saltmarch cordgrass (Spartina alterniflora) or black needlerush (Juncus
roemarianus). A biota survey of these and other potential habitat areas
will be conducted to determine the extent of estuarine flora and fauna.
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Seagrass beds are reported to be present within Big Lagoon along the
southwestern portion of the NAS facility.. These grassbeds are composed
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule
beaudettei. Seagrass beds in the area surrounding the facility have not
been historically mapped and very little is known of their composition,
locality, or aerial extent. Grass beds of unknown species composition

extending along the north shore of Pensacola Bay in the 1950s
disappeared by 1961. An examination of historical aerial photographs
(see Section 12) may elucidate past distributions of seagrasses.

Plankton. The only existing study of the phytoplankton and zooplankton
in the waters surrounding the NAS Pensacola facility was conducted by
the Navy in March of 1986. The phytoplankton has been characterized as
low in productivity (as compared to other Gulf coast estuaries), and
mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp.,
Chaetocerus spp., Thalassionema  tzschoides, and Hemiaulus p The
zooplankton is primarily dominated by Calonoid copepods and benthic
invertebrate larvae. This study is very limited by the fact that
samples were collected with undefined methods and only during the early
spring. This sampling protocol does not define population fluctuations
that are characteristic of low population abundances commonly found in
estuaries during the summer months. Examination of the zooplankton data
results in the same conclusions. It should be pointed out that any
contamination entering Pensacola Bay from either groundwater or surface
water sources may be accumulated in the invertebrate larvae that
predominate most estuarine water bodies.

Benthos. Marine soft-sediment communities are found adjacent to the
northern, eastern, and southern areas of the NAS Pensacola facility in
Pensacola Bay. although no intensive benthic surveys were conducted
along the perimeter of the facility, surveys at nearby sites by the
Florida Department of Environmental Regulation (FDER) and the Navy have
described the benthic communities within Pensacola Bay as a whole.

FDER collected benthic samples in most of Pensacola Bay and found that
the sediments were dominated by polychaetes (Aricidea spp., Capitella
spp-, various spionids and Haploscoloplos spp.) and bivalves (Anodontia
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alba and Tellina spp.) during most of the year. FDER samples collected
along the wastewater treatment plant outfall show a drastic drop in
species abundance and diversity close to the sewage outfall (Navy 1986).
This indicates that the benthic community may have been negatively
influenced by the sewage outfall.

Samples collected by the Navy (1986) indicate a low density yet moderate
diversity of benthic infuanal organisms when compared to other estuarine
systems within and around the turning basin. A complete comparison of
the Navwy"s data can not be made to other literature at this time because
their data is not given in numbers per unit area. Hovever, the Naw"s
data reveals that very few deep dvelling organisms reside in the areas
around the turning basin, and a lack of deep dvelling benthic organisms
may be an indication of a benthic community under stressed conditions
(Luckenbach et ak 1988).

Fish and Shellfish. Early studies of Pensacola Bay have identified 180
bony fish species and 7 cartilaginous fish species (Cooley 1978). The
13 most abundant species were spot (Leiostomus xanthurus), pinfish
(Lagodon rhomboides), atlantic croaker (Micropogonias undulatus), gulf
menhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli),
longspine porgy (Stenotus caprinus), silver perch (Bairdiella
chrysoura), southern hake (Urophycis floridana), inshore lizardfish
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout
(Cynoscion arenarius), and spotted hake (Urophycis regia) (Heil 1988).

Fish diversity was highest in the more saline waters near the NAS
Pensacola facility during spring and summer. In the less saline waters
of East Bay, diversity was lowest in summer and highest during the
vinter months. Fish population density vas the highest in the more
saline waters, with peaks throughout the summer (Cooley 1978).

Moderate densities of the blue crab (Callinectes sapidus), shrimp
(Penaeus duorarum, PB. setiferus, and B. aztecus), and oysters
(Crassostrea virginica) have been collected throughout Pensacola Bay
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(Heil 1989). Shrimp are caught in greater abundances near NAS because
of the higher salinities. Blue crabs and oysters are more readily
caught in the East Bay area. In fact, the only legal shellfishing areas
recognized by FDNR are in the East Bay area. Scallops (Aequipecten
irradians) are collected only within grassbed areas. No information is
available at this time on where scallops are collected by the general
public and how many are removed. The nearest szagrass beds to the NAS
facility are located in the Big Lagoon along the southwest portion of
the facility.

Sport and Commercial Fishing. A moderate amount of commercial fishing
occurs in Escambia county, accounting for 2% of the total Florida
landings for 1980-85 (Navy 1986). The dominant finfish species in terms
of total weight was the black mullet. The most economically important
species of finfishwas the red snapper. E & E examined the commercial
landing data for Escambia county for 1987 and 1988 (Heil 1989) and found
that the most important commercial species by weight were: black mullet
(24% of county landings), brown shrimp (21%), vermillion snapper
(19.5%), red snapper (7.6%), porgies (4.7%), and amberjack (40. Other
less important commercial fish caught were spanish mackerel, sand
seatrout, black grouper, spotted seatrout, bluecrabs, and squid. This
data, as well as the tavy’'s data, also suggests that a significant tuna
fishery may be developing in the Pensacola Bay area (O pounds landed in
1983, 1,582 pounds In 1987).

Sport Fisheries data is not available in the state of Florida at this
time due to the lack of a state saltwater fishing license (Heil 1989).

A telephone survey conducted by the U.S. Fish and Wildlife Service ranks
the spotted seatrout as a primary fish species sought by fisherman in
1987. Following this species were: King mackerel, red drum, spanish
mackerel, groupers, red snapper, flounders, and sand seatrout. It is
likely that the sport fishing catch equals or exceeds commercial
landings for species sought by both interests (Navy 1986).

The estuarine system is a very important element in the life history of
most of the commercial and sport fishing species sought. Between 65 and
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90 percent of all commercially valuable fish species are estuarine
dependent during some phase of their life cycle. Shrimp, bluecrab and
shellfish are known to release larvae that feed in and around estuaries
until settlement. During early life history stages the juveniles reside
within seagrass beds or other protected habitats until maturity. Any
contamination of the water or sediments around NAS Pensacola could be
detrimental to fish and shellfish population structure, or could be
accumulated by the organisms residing near the facility.

Marine Mammals. Few mammals have been sighted within the area of the
NAS Pensacola facility, most of the 13 species of mammals reported for
the northeastern Gulf of Hexico stay predominantly in Gulf waters. The
atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been
sighted regularly off the NAS Pensacola facility. Manatees have been
sighted irregularly, with one recent sighting in the area recorded by
the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was

reported stranded on Santa Rosa Island, and a pilot whale (Globicephala
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986).

Although no surveys of marine mammals have been conducted, it can be
assumed that they are are quantatively ranked as uncommon to common in
abundance within the waters surrounding the NAS Pensacola facility.

Threatened and Endangered Species. A number of threatened and
endangered species (listed in Appendix C) have been identified in the
vicinity of the NAS Pensacola facility. Many rare, threatened, and
endangered species are associated with the wetland or bog habitats found
on NAS Pensacola. A total of 57 occurrences for six plant species were
recorded in an inventory conducted by FNAI (1988b) of the NAS Pensacola
facility (see Appendix C). Most of these plants were found in the area
around Sherman Field and habitats to the west. Any site remediation
and, more importantly, any assessment of environmental endangerment,
must consider the water level requirements of rare and endangered plant
species, the foraging activities of birds in the waters surrounding the
NAS Pensacola facility, as well as nesting and feeding animals on the
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facility grounds. Complete biotic surveys may be:necessary to determine
the presence of threatened or endangered species and potential pathways
of contamination to these species.

52 Site-Specific Biological Resources

Site 31 is located within the industrialized portion of NAS Pensacola.

A wooded area consisting of an altered sand pine scrub community habitat
exists north of the site. The understory in this wooded area was
removed during the establishment of a park area. Although the site is
unpaved, it is not expected that flora or fauna from nearby habitats
utilize this site for feeding or as a migration corridor.
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6. SURFACE WATER HYDROLOGY

6.1 General Occurrence and Significance of Surface Water

The NAS Pensacola facility is located on a coastal peninsula bounded by
Bayou Grande to the north, Pensacola Bay to the south and east, and Big
Lagoon to the southwest. Pensacola Bay and Big Lagoon are partially
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key,
both of which are barrier islands.

Surface soils consist primarily of permeable sands which allow rapid
infiltration of precipitation. This direct infiltration limits stream
formation and constitutes the major source of recharge to the underlying
Sand-and-Gravel Aquifer.

There are no naturally occurring perennial streams on NAS Pensacola;
however, there are approximately 10 naturally occurring intermittent
streams and numerous man-made drainage pathways which include many
stormwater outfalls. Discharge is mainly to the south into Pensacola
Bay, however, some small intermittent streams discharge into Bayou
Grande to the north from Sherman Field and Chevalier Field (USGS 1970a
and h.

The southwestern and northern portions of NAS Pensacola contain areas of
freshwater wetlands. These are particularly sensitive areas formed by
the intersection of the water table with the land surface. These
systems are defined by and dependent upon a dynamic water-cycle, with
periodic inundation and exposure corresponding to seasonal fluctuations
in the water table.
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and

the coastal wetland areas presents the potential for transport of

contaminants into these systems. This could have a significant impact .
on seagrass and other sensitive plant communities, as well as on shell

fishing, recreational fishing, and swimming in these coastal zones.

Discharges, either through the surface water or groundwater, into

wetland areas found on-site could also have a significant impact on the

biotic communities that are dependent on those habitats.

62 Site-Specific Surface Water Hydrology

No surface water bodies occur on or in the immediate vicinity of Site
3l. The nearest body of surface water, an unnamed creek and marshy
area, is located approximately 800 feet south of Site 31. A cove of
Bayou Grande is located approximately 1,300 feet north of Site 31 and an
unnamed drainage ditch, which flows north to Bayou Grande, is located
approximately 1,500 feet east of the site. A small pond associated with
the golf course is located approximately 2,000 feet to the west.
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7.  PHYSIOGRAPHY AND HYDROGEOLOGY

7.1 Physiography and Regional Hydrogeology

711  Physiography

NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the
Coastal Plain Province physiographic division (Brooks 1981). The 5,800
acre facility i1s located on a peninsula bounded on the east and south by
Pensacola Bay and Big Lagoon, and ou the north by Bayou Grande. The
most prominent topographic feature on the peninsula 1S an escarpment or
bluff which parallels the southern and eastern shorelines and on which
Fort Barrancas was built. In the eastern portion of NAS Pensacola the
bluff runs north-south just to the west of Chevalier Field. Seaward of
the escarpment is a nearly level marine terrace with surface elevations
of approximately 5 feet above mean sea level (M. The central part of
the peninsula, located landward of the escarpment, is a broad gently
rolling upland area with surface elevations up to 40 feet MSL (USGS
1970a and ) Sandy soils occur throughout the NAS Pensacola area. As
a result, most of the rainfall infiltrates directly into the subsurface.
Consequently there are few streams or surface water bodies on the
peninsula.

7.1.2 Regional Hydrogeology

There are three principal hydrogeologic units of importance which
underlie the NAS Pensacola. These are, In descending order, the
Surficial Aquifer, the Intermediate System, and "theFloridan Aquifer
System.
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7.1.2.1 Surficial/Sand-and-Gravel Aquifer

The Surficial Aquifer occurs from land surface to a depth of
approximately 300 feet at NAS Pensacola and is [composed] of a sequence
of unconsolidated to poorly indurated clastic deposits (Wagner et at.
1984). In this portion of Florida the Surficial Aquifer constitutes an
important source of water supply and is called the Sand-and-Gravel
Aquifer (SEGS 1986). The sediments making up this aquifer belong to all
or part of the Pliocene to Eolocene Series which, in this area, consist
mainly of the Citronelle Formation overlain by a thin cover of marine
terrace deposits. Given that the Sand-and-Gravel Aquifer is contiguous
with land surface and recharge occurs principally by the direct
infiltration of precipitation, the aquifer is particularly susceptible
to contamination from surface sources. In the NAS Pensacola vicinity
the Sand-and-Gravel Aquifer is macke up of three zones based on
contrasting permeabilities. These zones are referred to as the
surficial zone, the low permeability zone, and the main producing zone
(UVilkins et af. 1985).

Surficial Zone. The surficial zone is contiguous with land surface and
contains groundwater under water table or perched water table
conditions. .The results of numerous borings conducted at NAS Pensacola
. (G & M 1984, 1986) indicate that the surficial zone ranges in thickness
between 40 and 70 feet and is [consists] of tan and brown fine to
medium-grained quartz sand. Depth to the water table within the
surficial zone 1is variable depending on location and ranges from less
than one foot near surface water bodies to more than 20 feet in areas of
higher elevation. In general, the direction of groundvater flow is
controlled by the topography and by discharge to surface water bodies.
Consequently shallow groundwater in the surficial zone moves toward
areas of lower elevation and/or the nearest surface water body.
Overall, the surficial zone has a high permeability. Numerous aquifer
(slug) tests and laboratory permeability tests conducted on wells in or
sediments from the surficial zone at NAS Pensacola (G & M 1986) yielded
hydraulic conductivity values ranging from 16 to 56 ft/day. Horizontal
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groundwater flow velocities in the surficial zone vill depend on
site-specific hydraulic conductivities and horizontal hydraulic
gradients; however, velocities would generally be expected to be high.

Lev Permeability Zone. Underlying the surficial zone is a zone of lower
permeability sediments dominated by clay and silt-sized material. This
zone is referred to as the low permeability zone. At NAS Pensacola this
zone is generally composed of gray to blue sandy, silty, slightly
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8
to 40 feet (G 6 M 1984, 1986).

The results of laboratory permeability tests conducted on samples from
this zone indicate that vertical hydraulic conductivities are low,
ranging from 4.2 x 10 1 9.9 x 1072 fr/day. Thus, the low
permeability zone probably functions as a confining or semi-confining
unit inhibiting the flow of groundwater between the surficial zone and
the underlying main producing zone. The low permeability zone has been
encountered in at least 16 borings at widely spread locations throughout
the NAS Pensacola (G & M 1984, 1986). Although additional boring or
geophysical techniques would be required to confirm its presence at a
given location, it is likely that this unit is ubiquitous at NAS
Pensacola. Few, if any, wells are open to the low permeability zone at
NAS Pensacola, thus, no information is available regarding groundwater
flow direction.

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer
is called the main producing zone and {consists] mainly of sand and
gravel interbedded with thin beds of silt and clay. The depth at which
the main producing zone is encountered is somewhat variable, ranging
from 60 to approximately 120 below land surface at NAS Pensacola. This
zone generally has the highest permeability characteristics due to
thicker, and more persistent sand and gravel beds, and is tapped by most
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS
Pensacola has three supply wells which produce water from this zone;
however, due to high iron content in the water the wells are

infrequently used (G & M 1986). The principal sources of water for NAS

7-3
[Bold items enclosed in brackets denote changes from original text]

Lo e s



Pensacola are wells located at Corry Field, approximately 3 miles to the
north. The thickness of the main producing zone can be highly variable:
however, it Is estimated to be up to about 100 feet at NAS Pensacola.
Insufficient data exist for wells open to the main producing zone at NAS
Pensacola to determine direction of groundwater flow vithin this zone;
however, the flow direction is assumed to be generally southward under
ambient conditions. Pumpage of the supply wells would locally cause
groundwater in this zone to flow toward the wells.

As a result of the overlying low permeability zone groundwater within
the main producing zone occurs under confined or semi-confined
conditions. At one nested well location on NAS Pensacola (east of
Building 648) the water level elevation in a well open to the main
producing zone is approximately 7 feet lower than that in an adjacent
well open to the surficial zone (G & M 1986). This indicates that a
significant downward hydraulic gradient exists between these two zones.
Thus, a considerable potential exists for vertical groundwater flow from
the surficial to the main producing zone at this location. It is not
known to what extent this potential exists elsewhere at NAS Pensacola.

7122 Intermediate System

The lower limit of the Sand-and-Gravel Aquifer coincides with the top of
a regionally extensive and vertically persistent hydrogeologic unit of
much lower permeability. This unit is referred to as the Intermediate
System. In the vicinity of NAS Pensacola the top of the Intermediate
System generally lies within the sediments termed Miocene Coarse
Clastics or corresponds to the top of the Upper Member of the Pensacola
Clay and occurs at a depth of approximately 300 feet (Vilkins et al.
1985). In general the Intermediate System consists of fine-grained
sediments and functions as an effective confining unit which retards the
exchange of water between the overlying Sand-and-Gravel Aquifer and the
underlying Floridan Aquifer System (SEGS 1986). For the most part the
entire sequence is poor to non-water bearing. However, relatively thin
beds of sand exist within the unit vhich may yield small quantities of
water. In the NAS Pensacola area, the Intermediate System is
approximately 1,100 feet thick and is composed of the lower portion of
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the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay, the
Escambia Sand Member of the Pensacola Clay, and the Lower Member of the
Pensacola Clay; all are of Miocene Age.

7123 Floridan Aquifer System

Immediately underlying the Intermediate System and occurring at a depth
of approximately 1,500 feet below land surface at NAS Pensacola is the
Floridan Aquifer System. The Floridan Aquifer in this area is
[composed] of the Middle to Lower Miocene Chickasawhay Limestone and
undifferentiated Tampa Stage Limestone. Groundwater within the Floridan
Aquifer in this area is highly mineralized and is not used for water
supply (Wagner et at. 1984).

7.2 Site Hydrogeology

In the immediate vicinity of Site 31, the surficial zone of the Sand-and
Gravel Aquifer occurs from land surface to a depth of approximately 73
feet. The lithologic description of cuttings collected during the
installation of monitoring well GM-54, located near Site 27, indicates
that this zone primarily [consists] of tan and brown, fine t0 medium-
grained quartz sand. Only one shallow monitoring well open to the
surficial zone exists in the immediate proximity of Site 31 (see Figure
2-2). This well (GM-1) has indicated that the water table in this area
occurs approximately 14 feet below land surface. Another shallow well
(GM-2) exists approximately 700 feet southeast of GM-1 and is associated
with Site 27. Based on water-level data collected from both of these
wells (G & M 19847) the direction of groundwater flow is generally to the
east toward an unnamed creek, and the horizontal hydraulic gradient is
approximately 0.005. No aquifer tests have been conducted on wells open
to the surficial zone in the immediate vicinity of Site 31. However,
according to the reported results from tests on shallow wells located
elsewhre on NAS Pensacola, hydraulic conductivities range from 16 to 57
ft/day and average approximately 30 ft/day. Assuming an effective
porosity of 0.20, a groundwater flow velocity for the surficial zone in
this area is estimated to be approximately 0.75 ft/day Or 274 ft/year

(G & M 1986).

7-5
[Bold 1tems enclosed in brackets denote changes from original text]



Immediately underlying the surficial zone in the vicinity of Site 31,
and extending to a depth of approximately 105 feet, is the low
permeability zone of the Sand-and-Gravel Aquifer. Based on the cuttings
from the installation of well GH-54, this zone primarily [consists] of
green to gray, sandy clayey silt with some shell fragments. No
monitoring wells open to the low permeability zone exist in the vicinity
of Site 31; however, based on the lithology, this zone would be expected
to function as a confining or semi-confining unit restricting the flow
of groundwater between the surficial zone and the underlying main
producing zone. The direction of groundwater flow within the low
permeability zone is unknown.

The top of the main producing zone occurs at approximately 110 feet
below land surface in the site vicinity and consists of fine-grained

- quartz sand to a depth of at least 120 feet. Monitoring well GH-54 is
screened between 109.5 and 114.5 feet and is open to the upper portion
of this zone. The water level elevation in well GM-54 is approximately
7 feet lower than that in well GM-2 (located 30 feet southeast of
GM-54), indicating a significant downward hydraulic gradient between the
surficial zone and the main producing zone in this area (approximately
0.09)(G & M 1984). Thus, depending on the vertical hydraulic gradient
of the low permeability zone at this site location, there exists a
significant potential for downward groundwater flow from the surficial
zone into the main producing zone.

The direction of groundwater flow within the main producing zone at this
site 1s unknown; however, a generally southward flow is expected. An
NAS Pertsacola supply well (Well No. 2) is located approximately 1,300
feet southwest of Site 31, is screened between 110 and 160 feet below
land surface, and thus is open to the main producing zone. This well is
utilized by NAs Pensacola for back-up water supply only during periods
of peak demand. However, during these periods of pumping, the direction
of flow in the main producing zone could be affected over a large area.
Insufficient data exists for wells open to the main producing zone to
allow a determination of hydraulic gradient at NAS Pensacola.
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8. PROJECT MANAGEMENT PLAN

The Generic Project Management Plan (GPVWP), submitted to the Navy for
approval, defines the technical approach and schedule as well as the
qualifications of personnel vho will be directing and performing this
contamination Assessment/Remedial Activities Investigation. This work
plan will incorporate and reference applicable technical and schedule
sections, as appropriate, and will follow E & E's project management
guidelines (see Section 2).
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9. SITE MANAGEMENT PLAN

The Generic Site Management Plan (GSWP), submitted to the Navy for
approval, defines the management procedures for field activities on both
the site and program level. The management and implementation of all
field activities conducted as part of the Contamination Assessment/
Remedial Activities Investigation of Site 31 will follow the GSMP, and
any updated versions. Data Quality Objectives (DQ0s), and all
applicable or relevant and appropriate requirements (ARARs) have been
considered in developing the initial phases of fieldwork described here,
and will be updated and revised for any subsequent phases of fieldwork.
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10. HEALTH AND SAFETY PLAN

A comprehensive General Health and Safety Plan (GHSP) and individual
site-specific safety plans (SSP) have been developed to provide readily
available emergency information and preventative safety measures. The
GHSP, submitted to the Navy for approval, outlines health and safety
procedures and protocols to be followed during all field investigations
at each of the 37 sites on NAS Pensacola. The plan includes: standard
operating procedures (site entry, decontamination, etc.); hazard
communication and training (safety training, briefings, documentation,
etc.); safety equipment and instrumentation (monitoring, personnel
protective equipment, etc.); hazard evaluation by contaminant class
(metals, organics, etc.); and hazard evaluation for each task (drilling,
sampling, etc.). The GHSP will be periodically updated, as required,
during the course of this program.

In addition, the GHSP and the individual ssps will define the
toxicological properties and health hazards associated with each site.
The ss? will include emergency action information pertinent to the
safety of the field personnel and of the public (hospitals, ambulatory
units, poison control centers, fire departments, and police/sherift
departments). The ssp will also identify first-aid and personal safety
equipment, and will provide recommended site security precautions. The
GHSP and the ssp will comply with the Occupational Safety and Health
Administration (OSHA) Guidelines for Hazardous Waste Operations (29 CFR
Section 1910).
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11. QUALITY ASSURANCE PROJECT PLAN

A Generic Quality Assurance Project Plan (GQAPP) has been prepared and
submitted to the Navy for approval. This comprehensive document will be
referenced for all field and laboratory procedures for this program, and
will be used to develop the Site-Specific Quality Assurance Plans
(SQAP) .

The soaP will provide site-specific quality assurance/quality control
(Qa/qc) measures used to obtain accurate and precise data for all site
investigation activities. The SQAP will address all phases of the
investigation from development of the initial sampling plan through
verification and reporting of the analytical results. All of the qa/qQcC
procedures described in the GQAPP and SQAP will be in accordance with
applicable professional technical standards, U.S. Environmental
Protection Agency [(EPA)] requirements, and specific Navy goals and
requirements for this project. All samples will collected, handled,
packaged, preserved, and transported iIn accordance with the GQAPP and
SQAP, and with u.s. Navy and EPA procedures.
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12.  AERIAL PHOTOGRAPH ANALYSIS

Prior to the initiation of Fieldwork, E & E will examine all available
aerial photographs of NAS Pensacola for past and present conditions,
features, and developments which may have direct relevance to the
fieldwork methodology. The aerial photograph analysis task will involve
assembling and stereoscopically analyzing historical photographic
imagery and topographic maps available for the site area. For the
purpose of supporting the development of field investigation strategies,
efforts will be made to obtain photographs of an appropriate scale that
will allow for analysis of past and present surface conditions,
drainage, and land use. Photographs showing the history of site
activities will be analyzed :o obtain information regarding the
evolution of site features which may have affected hydrologic
conditions. The historical perspective gained by studying aerial
photographs will provide insight applicable t such tasks as field
reconnaissance and monitoring well placement. In addition, the analysis
of historical and current aerial photographs, performed in conjunction
with geophysical investigation, will aid in the accurate determination
of the extent of the formerly used area at the site.
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13. UTILITIES SURVEY

Prior to conducting any augering, boring, drilling, or excavation
activities, E & E will locate all underground cables, pipes, utilities,
or other obstructions which may become damaged or otherwise hinder
fieldwork. The appropriate authorities (s.g., NAS Pensacola Public
Works and Southern Bell) will be contacted to identify the location of
all underground utilities in the site area. In addition, E & E will
examine available maps and documents, and will conduct a metal detector
survey on-site to determine the presence of any other potentially
hazardous subsurface features. If appropriate and applicable, other
surface geophysical techniques may be used to locate deeper obstructions
not readily detected with a metal detector. The locations of all
underground utilities or obstructions will be marked with surveyors
flags, day-glow paint, or by other methods as appropriate. This task
may be conducted as part of the physical survey, but will be considered
a separate task for cost purposes.
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14. FIELDWORK METHODOLOGY

141 Phase I -- Field Screening

The primary objective of the Phase 1 field screening investigation is t
effectively and efficiently focus the Site Characterization (Phase II)
and subsequent Extent Delineation (Phase III and IV) studies. The field
screening phase will employ a variety of field investigation techniques,
including the collection of samples for laboratory analysis. However,
the analysis of these samples will be subject to less rigorous Quality
Assurance/Quality Control (QA/QC) requirements, which reflect the
"focusing' objective--rather than a formal contaminant quantification
objective--of this phase. Each field screening task will utilize all
existing information from preceding tasks, including aerial photograph
analysis, to adjust the locations of the various surveys and sampling
locations, thereby achieving optimum results. The objectives/advantages
of the field screening methods are discussed in detail in Section 9.1 of
the GQAPP.

14.1.1  Physical Survey

14111 Overall Physical Reconnaissance

A field reconnaissance survey will be conducted on and around Site 31.
Available aerial photographs and maps will be used as guides in locating
surface features. Visual inspections will be made regarding surface
conditions, stressed vegetation, surface drainage patterns, and areas of
staining.

During the reconnaissance survey, the field team will identify areas
that present the most suitable conditions for the establishment of grid
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survey baselines. The use of a grid system as part of the Phase | field
investigation is discussed in the following sections.

The reconnaissance survey team will utilize air monitoring equipment
during walkovers of the site, in accordance with Sections 6.1.1 of the
GQAPP. In the event that any "‘hot spots™ are located, the area(s) will
be flagged and identified on a site map for future reference. All
findings of the physical reconnaissance will be mapped in detail and
recorded in the field logbook.

14.1.1.2 HNu/OVA Surface Emissions Survey

In order to identify potential source areas where volatile organic
releases (hot spots) are occurring, a surface emissions survey will be
performed across all unpaved areas of Site 31, using an HNu
photo-ionization detector or Organic Vapor Analyzer (OVA). Prior to the
survey, a sampling grid with 25-foot centers will be laid out, using the
method described in Section 14.1.2.  In addtion, the sampling team will
carefully record the location and dimensions of any areas characterized
by visible staining and/or exposed waste materials. Detailed notes of
site activities and current weather information will be recorded in the
site logbook. The survey will be conducted in accordance with Section
6.1.1 of the GQAPP. Measurements will be made at each established grid
point, and readings will be recorded in the site logbook.

[In addition, preliminary air screening will be conducted vith a
particulate monitor, such as a Mini-Ram, to determine if the site
represents a source of particulates in the air. The air sampling will
be conducted in accordance with Section 6.1.3 of the GQAPP. ]

14.1.1.3 Habitat/Biota Survey

During the physical reconnaissance, an E & E biologist/ecologist will

determine the on-site terrestrial and aquatic habitats and the

surrounding habitats which may be affected by off-site contaminant

migration. During the walkover survey, rare, threatened, and endangered

species and their potential habitats will be identified, and an

evaluation will be made of general site conditions to support viable .
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populations of plants and animals. A habitat/biota survey will be
conducted for Site 31 as well as an evaluation of the literature
sources.

14.1.2 Geophysical Survey

Site 31 and the surrounding, local areas will require an electromagnetic
terrain conductivity survey (EM-31) and magnetometer (Mag) survey. The
surveys will be performed in accordance with field methodologies and
data interpretation techniques discussed in Section 6.2 of the GQAPP.

The effort will initially require the establishment of a grid system
over the study area. To accomplish this, at least two baseline
transects will be established (providing an x and y axis) and flagged at
25-foot intervals. A transit survey instrument will be used to
establish the baselines, and a Brunton compass and tape measure will be
be used to complete the grid system for the study area. The grid
spacing will be based on 25-foot centers. The EM-31 and Mag surveys
will be conducted by obtaining measurements at each grid point.

The geophysical data will be used in conjunction with other background
data obtained to identify anomolous conditions in the site area; water
table conditions; the location of potential subsurface contaminant
plumes; and the horizontal and vertical orientation of contaminant
plumes, if located. Ultimately, the interpretation of this data will be
a primary consideration in the development of a rationale for Phase |
and Phase 11 monitoring well placement strategies.

14.1.3 Analytical Screening

14.1.3.1 Laboratory Analyses

Phase 1 activities for Site 31 will include soil sampling, the
installation of shallow temporary monitoring wells, and groundwater
sampling. All of the samples will be analyzed in the laboratory for

analytical screening parameters. The analytical screening program has
been developed for the Phase I effort as a measure t efficiently and
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cost-effectively provide focus for subsequent phases of site
characterization and contamination extent delineation. Analytical
screening is addressed in detail in Section 9.1 of the GQAPP.
Analytical requirements for samples collected in Phase I are shown in
Table 14-1.

Soils == Soil samples will be collected at 11 locations on Site 31 (see
Figure 14-1). At each location soils will be collected and cornposited
over 5 foot intervals, from the surface to the water table. Assuming
the depth to water is approximately 20 feet below land surface (G & M
1986), it IS estimated that 4 soil samples will be collected at each
location*for a total of 44 samples. Samples will be collected using a
portable drill rig with 4-inch diameter solid stem augers. In those
areas where it is impractical to use the portable drill rig, a hand
operated bucket auger will be employed. All soil sampling and equipment
decontamination activities will be conducted in accordance with Sections
6.6 and 6.10 of the GQAPP.

Groundvater -- Four temporary monitoring wells will be installed on Site
31 during Phase 1 at the locations shown in Figure 14-1. The exact
locations of the temporary monitoring wells will be determined after the
completion of the physical and geophysical surveys. Each temporary
monitoring well will be constructed of 2-inch stainless steel casing,
terminating in 5 feet of 0.01-inch slotted, stainless steel screen.

Each well will be installed so that the well screen brackets the water
table (i.e., the top of the screen extends slightly®above the water
level). Following installation, each well will be developed in
accordance with Section 6.7.5 of the GQAPP.

Each of the four temporary monitoring wells and existing well GM-1 will
be purged and sampled in accordance with Sections 6.7 and 6.8 of the
GQAPP. All temporary stainless steel casings and screens and
groundwater sampling equipment will be decontaminated in accordance with
Section 6.10 of the GOAPP.
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Table 14-1

PHASE I SAMPLING AND ANALYTICAL REQUIREMENTS——GROUP M

SITE 31
No. of Analytical
Medium Samples Duplicates Tota Suito"b
[Soil] a4 2 46 A
Grouadwator [d1 [4] 1 151 A
TOTAL [48) 3 I51)
[
Mo. Of pupli- Trip rield Rinsate Preservative Analytical
Medium Samplex cates Blanks® Blanks Blanks Planks? Total suite®’®
Groundwater® 1 1 1 1 1 1 6 B

'Anulyticll suitm designations arm as follows:

A = Veolatile organic compounds, peolynuclear aromatic hydrocarbons, phenols, pesticides and
total pcBs, total recoverable hydrocarbons, and metals (total, unfiltered).

IS = Target Compound List (TCL) volatile organic compounds plus xylene and ketones, TcL
base/neutral and acid extractable organic compounds, T U pesticides and pcBs, total
recoverable hydrocarbons, T U metals (total [i.e., unfiltered], and dissolved {i.e .,
millipore—filtered]), cyanide. total organic carbon, hardness (water only), and
alkalinity (water only).]

bsp.cific constituents encompassed by tho various chemical groups included within analytical
suite A are identified in Tables 9-1 through 94 of the Generic Quality assurance Project Plan.

(Cspecific constituents encompassed by tho various chemical groups included within the
above-listed analytical suite B are identified in Tables 9-5 through 9-13 of the coarp.

dGroundvnto: ssmples and analytical requirements shown are for Phase 1 temporary shallow wells

only.
®Groundwater =amples and analytical requirements shown ars for existing permanent wells only.
tTrip blanks will be analyzed fOr TCL wolatile Organics only.

Ipreservative blanks will be analysed for Tcn volatile organic compounds, total recoverable
hydrocarbons, total T U setals, and cyanide.]
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1414 Hydrologic Assessment

All temporary and existing monitoring wells will be surveyed to obtain
top of casing elevations referenced to USGS datum or to a suitable
established benchmark located within the vicinity of Site 31. Static
water levels will be measured in each well to determine shallow
groundwater flow direction and horizontal hydraulic gradient.

14.2 Phase II —- Characterization

The primary objectives of the Phase II field investigation are as
follows:

0 To characterize the nature and magnitude of the full
spectrum of potential site contaminants;

o To confirm and validate the contaminant distributions
indicated by the Phase | analytical screening results by
collecting and analyzing samples under full-scale,
CERCLA-type QA/QC requirements;

o To support the preliminary identification, screening, and
evaluation data requirements of potential remedial
alternatives.
The actual Phase 11 sampling locations, especially with respect to the
Phase I locations, will primarily be a function of how uniform the Phase
| results were with respect to contaminant type, magnitude, and

distribution across the site.

Phase II investigation of Site 31 will involve the collection of soil
and groundwater samples. Additional permanent, shallow monitoring wells
will be installed. Air sampling will be conducted only if warranted by
the results of Phase | efforts. In addition, limited aquifer testing
will-be performed.

The analytical requirements for Phase II samples are provided in Table
14-2.

[During the Phase II investigation of Site 31, which is covered by RCRA
requirements, at least one sample per contaminated medium will also be
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Table 14-2

PHASE II SANPLING AND ANALYTICAL REQUIRENENTS—GROUP M

SITE 31
lo. of Dupli-~ Trip rield Rinsate [Preservative Analytical
Medium Samples cates slanks® Blanks Blanks llllklb] Total™ Suitolc'd'
Soil 25 3 1 1 1 1 321 A
[(10)]) (o
Groundwater 131 1 1 (] 1 (3] [6) A
1(2)} B
TOTAL [28]) 4 2 1 2 1 38(11)])

Y2rip blanks will bo snalysed for [Target] Compound List {TCL) volstile organic compounds only.

[brro.orv-tivo blanks will DO amalyzed fOr TCL volatile orgunic compoumds, total recoverable
hydrocarbons, total TCL metals, and cyanide.]

lclaaalytical suite designations are as follows:

A = TCL velatile organic compounds plus xylene and ketones, TCL base/meutral and acid
extractable organic compounds, TCL pesticides and PCBs, total recoverable hydrocarbons, TCL
metals (total [i.e., unfiltered) and dissclved [i.e., millipore-filtered]), cyanide, Qross
alpha, total organic carbon, hardness (water only), and alkalinity (water only).

B = total suspended solids. total xjeldahl nitrogon, amnia nitrogon, otrthophosphatse
phosphorus, disscolved oxygen (in field), 5-day biological oxygen demand (BoD;), and chemical
oxygen demand (COD).

¢ = pH, alkalinity, percent meisture, grain size, BTU content, ash content, total halogens,
sulfur, ignitability, and cation exchange capacity.

ld13pocitic constituents encompassed by tho various chemical groups included within tho
above-listed analytical suites are identified In Tables 9-5 through 9-13 of tho Generic
Quality Assursnce Project Plan.

*Tho nuaber of samples shown in parentheses Will Do analyzed for tho additional parameters
indicated.

[NR = Not required.)
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analyzed for Appendix IX parameters (40CFR, Part 264). These samples
will be collected from the area of highest contamination for each medium
as determined during the Phase | investigation. Additional Appendix IX
samples may be required depending on the extent of contamination
detected.)

[14.2.1 Biota Sampling

The need for formal biological sampling will be based on the results of
the Phase | habitat/biota survey and analytical screening results. If
biological sampling is required, a separate biological sampling plan
will be prepared which outlines sample locations, sampling
methodologies, analytical parameters, etc.]

{14.2.2) Soil Sampling

The actual number and location of soil samples as well as their
appropriate sampling locations will be determined based on the results
of Phase I. Tentative locations for collection of soil samples for
Phase 11 are presented iIn Figure t14-2. For planning purposes, five soil
samples are assumed at each boring location.

Soil samples will be collected in discrete intervals using a hand
operated bucket auger or a split-spoon sampler powered by a drill rig.
At each location a composite soil sample will be collected from the
following depth iIntervals: 0. to 0.5 feet, 0.5 t 2.5 feet, then every
2.5 feet t a maximum of 10 feet or the water table, whichever is
shallower. Intervals deeper than 10 feet will be sampled only if
contamination was found in the deeper zone during Phase I. All
sampling, compositing, and lithologic logging will be performed in
accordance with Sections 6.6 and 6.7 of the GQAPP. Equipment
decontamination will be performed in accordance with Section 6.10 of the
GQAPP. A detailed discussion of split-spoon soil sampling procedures is

.provided in Section 6.7.2.3 of the GQAPP.

[14.2.3] Shallow Monitoring vell Installation and Development
Tentative locations for the Phase 11 shallow monitoring wells are shown
In Figure 14-2. The exact monitoring well locations will depend on
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Phase 1 results. For planning purposes, three new shallow monitoring
wells are tentatively proposed for Site 31. Shallow monitoring wells
will be installed using the hollow-stem auger method described in
Section 6.7.2.1 of the GQAPP. Each of the shallow monitoring wells will
be constructed of two-inch PVC casing, will bracket the water table with
10 feet of 0.01-inch slotted screen, and will be an estimated 15 feet
deep. A detailed discussion of standard monitoring well construction
practices is provided in Section 6.7.3 of the GQAPP. Upon completion,
the wells will be developed using the method described in Section 6.7.5
of the GQAPP. All equipment used in monitoring well installation will
be decontaminated as discussed in Section 6.10 of the GQAPP.

[Depending on the results obtained during Phase 1, the delineation of
the extent of shallow groundwater contamination may be possible during
Phase II by the installation of a few monitoring wells in addition to
the number proposed. When and where possible and/or practical,
additional monitoring wells will be installed during Phase II in order
to expedite the overall investigation schedule.]

[14.2.4] Groundwater Sampling

Groundwater samples will be collected from the three newly installed
shallow monitoring wells. Each well will be purged and sampled
according to the methods provided in Sections 6.8 and 6.10 of the GQAPP.

[14.2.5] Bydrologic Assessment

Well head elevations will be surveyed for all newly installed monitoring
wells and water levels will be measured in all wells following
procedures described iIn Section 14.1.4 of this workplan.

Limited aquifer testing will be conducted on all newly installed and
existing monitoring wells. This will consist primarily of performing
short-duration specific capacity tests during the development of the
newly installed monitoring wells and performing slug or specific
capacity tests on the existing monitoring wells. Specific capacity and
slug tests are particularly useful for deriving first estimates of
aquifer hydraulic properties (i.e., hydraulic conductivity,
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transnissfvity). The advantages of conducting specific capacity tests
n conjunction with well development is that the test itself does not
generate additional potentially contaminated water which requires
disposal. Slug testing does not generate potentially contaminated
water.

Physical and chemical aquifer data collected during Phase Il will be
evaluated to determine lateral contaminant migration characteristics.
A plan for deep well installation will be developed based on the
findings of Phases I and 11.

[14.2.6] Air Sampling

Formal air sampling will be performed only as required based on the
results of the Phase I surface emissions survey [and particulate air
sampling, and the Phase | shallov soil sampling.] If formal air
sampling Is necessary, sampling will be conducted in accordance vith
procedures outlined in Section 6.1 of the GQAPP.

14.3 Phase IIT - Extent Delineation

Phase 111 tasks will be conducted based on the results of Phases I and
11. Although the earlier phases are intended to identify and
characterize areas and contaminants of primary concern as they extend
laterally from Site 31, Phase III activities will be geared toward
further delineating the horizontal and vertical extents of
contamination.

431 Soil Sampling
Soil sampling will be conducted in conjunction with any new shallow,
intermediate, or deep monitoring well installations.

14.3.2 Shallow Monitoring vell Installation and Development .
Additional shallow monitoring wells may be required to further determine
the horizontal extent of any shallow groundwater contamination detected
in Phases | and 11.
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14.3.3 Intermediate and ,DeepHonitoring Vell Installation and
Development

The installation of additional monitoring wells into deeper zones of the
aquifer may be required in order to assess horizontal and vertical
hydraulic gradients, aquifer physical characteristics, and vertical
extent of contamination. The number of wells and their locations and
depths are dependent upon Phase I and II findings.

14.3.4 Groundwater Sampling

All wells installed in Phase III will be sampled, and the analytical
requirements for the samples will be developed based on the results of
previous phases. Monitoring wells installed prior to Phase III will be
resampled as required.

1435  Hydrologic Assessment

All wells installed during Phase 11T will require a well head survey to
obtain top of casing elevations. Water level measurements will be made
for all site monitoring wells. Horizontal and vertical gradients will
be determined. Aquifer testing will be performed, as required, to
determine aquifer physical characteristics. [On sites where
contamination is found in the surficial zone during Phases | and/or 11,
the low permeability zone will be further characterized during Phase III
and any subsequent phases. It is intended that soil sample results,
lithologic logs, isopach maps, permeability testing, aquifer testing,
etc. will be utilized as required to determine the lateral extent and/or
continuity of the low permeability zone, as well as the degree to which
hydraulic connection exists between the surficial zone and underlying
main producing zone at the site.]

14.3.6 Air Sampling
The need for formal air sampling [during Phase III]} and the techniques
to be employed are dependent upon the findings of Phases | and II.
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144 Phase IV - Extent Delineation
The following tasks, if required, will be performed as a continuation in
the-effort of delineating the extent of contamination:

o Soil Sampling;

o Shallow Monitoring Well Installation and Development;
o Intermediate and Deep Monitoring Well Installation and
Development;,

0 Groundwater Sampling; and

0 Hydrologic Assessment

145 Topographic Survey and Base Map

Following the completion of Phases III and IV, a topographic survey of
the Site 31 area will be conducted and a base map will be developed.
Base map coverage, contour intervals, scale, and requirements for
horizontal and vertical control will be established and approved by the
Navy. The topographic base map will be developed for the requirements
of remedial planning and will include the locations of surface features
such as roads, structures, monitoring vells, municipal supply wells, and
above ground utilities. The location of subsurface utilities and
drainage structures will be reflected on the base map as indicated on
existing NAS Pensacola General Development and utilities maps and/or as
located during field investigations.

146 Field Quality Assurance/Quality Control

14.6.1 Documentation
Field activities and sample management will entail certain strict
documentation requirements as described in Section 7.0 of the GQAPP.

14.6.2 Field QA/QC Samples

Samples collected for laboratory analysis (both screening and
non-screening) during all phases of fieldwork will require the
preparation of field Qasqc samples as described in Section 6.12 of the
GQAPP. The estimated numbers of required field gas/qQc samples for Phases
I and II are shown in Tables 14-1 and 14-2.
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14.7 Decontamination and Waste Management Procedures

1471  Decontamination Procedures
All equipment decontamination procedures for Site 31 will*be performed
In accordance with Section 6.10 of the GQAPP.

14.7.2 \Waste Management Procedures

All water generated during monitoring well purging and development
activities on Site 31 will be discharged onto the ground surface away
from the well or will be contained, labeled, and moved to a storage area
on NAS Pensacola, as directed by the Navy.

Any excess soil auger cuttings generated by soil boring or monitoring
well installation activities will be disposed of on Site 31 or will be
contained, labeled, and moved to a storage area on NAS Pensacola, as
directed by the Navy.

Other investigation-derived wastes, such as potentially contaminated
clothing and other disposable materials, will be contained, labeled, and
moved to a storage area on NAS Pensacola.
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15. LABORATORY QUALITY ASSURANCE/QUALITY CONTROL

Laboratory Qa/QC procedures are designed to ensure the accuracy,
precision, completeness, representativeness, and comparability of all
analytical data. Laboratory Q4/QC has been addressed both in the
Generic Quality Assurance Project Plan (GQAPP) and Generic Site
Management Plan (GCSWP). All phases of fieldwork will incorporate a
different level of data quality and requisite laboratory Qa/qc. These
levels are discussed in detail in the GQAPP and QSMP.
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16. GROUNDVATER MODELING

E ¢« E will use the data generated in the previous field investigation
phases to conduct limited computer modeling when applicable and
appropriate. Two scenarios will be considered to assess the potential
for off-site contamination, including:

o Estimated future plume movement without any remedial actions
effects (=.g., no action); and

o Estimated total time periods required to completely extract
contaminants from the aquifer in order to meet previously
established standards for drinking water (ARaRs), for a
total contaminant mass at variable pumping rates.

E & E will use the two-dimensional analytical RANDOMWALK model (Prickett
et al. 1981) to arrive at these estimates. E & E will calculate flow
velocity field input data for the solute transport simulation from a
simplified model based on Darey’s Law. E & E will utilize parameters
including transmissivity, storativity, and hydraulic conductivity from
the phases of fieldwork described above.

To obtain a prediction of plume extent without remediation, E & E will
illustrate organic and inorganic simulations for the current time and
for one, five, and ten years into the future. Additional simulations
will include different remedial pumping scenarios for both organic and
inorganic contamination. E & E then will use information generated by
these computer simulations for remedial alternative development. Other
computer models that can be utilized to assess on-site groundwater
conditions include: PLASM, a two-dimensional, finite-difference
groundwater flow model; GWTRANS, a two-dimensional, finite-difference
solute transport model; FEMWATER, a finite-element groundwater model;
and FEMWASTE, a finite-element solute transport model.
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17. TREATABILITY STUDY

As indicated in Table 14-2, a number of the analyses to be performed on
the samples collected during Phases IT through IV are required in
support of the treatability study. Characterization of samples in terms
of parameters listed in Table 14-2, together with treatability tests,
will provide the basic data required for the evaluation of physical,
chemical, and biological remedial technologies. Some of the
treatability tests that may be examined are incineration tests,

solubility tests, soil leaching tests, and coagulation-flocculation jar
rests,
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18. BASELINE RISK ASSESSMENT

As part of the Remedial Activities Investigation, a baseline risk
assessment will be conducted to determine the level of effort required
in the Feasibility Study (FS) for remedial actions. The baseline risk
assessment will provide an evaluation of the potential threat "to human
health and the environment in the absence of any remedial action, by
providing the basis for determining whether or not remedial action is
necessary and the justification for performing any remedial actions.

The baseline risk assessment identifies and characterizes the toxicity
and levels of hazardous substances present in the media of concern
(e.g., air, groundwater, soil, surface water, sediment, or biota), the
environmental fate and transport mechanisms within the-media of concern
(e.g., physical, chemical, biological degradation processes, and
hydrogeological conditions), the potential human and environmental
receptors, the potential exposure routes and the extent of actual or
expected exposure, the extent of impact or threat (i.e., risk
characterization), and the level or levels of uncertainty associated
with all of the above. The complexity of the site will determine the
level of effort required to conduct the baseline risk assessment. The
conclusions of the baseline risk assessment will determine the level of
effort required in the risk assessment to be conducted in the FS.

The baseline risk assessment can be divided into four tasks:
contaminant identification; exposure assessment; toxicity assessment;
and risk characterization.

18.1 Contaminant ldentification
The main purpose of this step is'to screen available information on the
hazardous wastes present at the site and to identify contaminants of
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concern to focus on in subsequent efforts in the risk assessment
process. It may be useful at some of the NAS Pensacola sites to select
"indicator chemicals' to represent the most toxic, persistent, and/or
mobile substances among those identified that are most likely to
contribute significantly to the overall risk posed by the site.
Sometimes this indicator chemical can be selected to represent a *‘class"
of chemicals (e.g., trichloroethylene to represent all volatiles).

18.2 Exposure Assessment

In this subtask, actual or potential pathvays are identified,
populations potentially exposed are characterized, and the extent of
exposure is determined. ldentification of potential exposure pathways
helps to conceptualize the migration of contaminants from an existing
source to an existing or potential point of contact. An exposure
pathway may be viewed.as identifying four elements:

1) A source mechanism of chemical release into the environment;

2) An environmental transport medium (e.g., air, ground water,
biota);

3) A point of potential contact with the medium of concern; and

4) An exposure route to the population from the contact point.

The purpose of this analysis is to provide decision makers with an
understanding of both the current risks and potential future risks if no
action is taken. Therefore, as part of this evaluation a reasonable
maximum exposure scenario should be developed, which reflects the
type(s) and extent(s) of exposures that could occur based on the
expected future use of the site.

The final step in the exposure assessment is to integrate the
information and develop a qualitative and/or quantitative estimate of
the expected exposure levels resulting from the actual or potential
release of contaminants from the site.
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18.3 Toxicity Assessment

This step considers: (1) the types of adverse human or environmental
effects associated with contaminant exposure; (2) the relationship
between the magnitude of exposure(s) and the adverse effects; and (3)
related uncertainties such as the evidence for a chemical®s potential
carcinogenicity in humans. Typically this process relies heavily on
existing toxicity information and rarely involves the development of new
data on toxicity or dose-response relationships.

184 Risk Characterization

In the final stages of the baseline risk assessment, a characterization
of the potential adverse effects to human health or environment of each
scenario derived is developed and summarized. By integrating
information developed during the exposure and toxicity assessments,
estimates of risk can be developed to include carcinogenic risks,
noncarcinogenic risks, and environmental risks. To characterize
environmental risks, the potential exposures to the surrounding
ecological receptors must be identified, and the potential effects
associated with such exposure(s) must be determined. Important factors to
examine include disruptive effects to populations (plant and animal) and
the extent of perturbations to the ecological community. [In addition,
the Integrated Risk Information System (IRIS) will be utilized.]

[The following data will be obtained for each site as part of the
baseline risk assessment:

o Distance to the closest residence (on or off NAS Pensacola);
o Type of barrier, if any, to prevent access;

o Approximate population within 0.25 mile of the site (including
NAS Pensacola);

o Sensitive land uses iIn the vicinity of the site (e.g., schools,
hospitals, retirement homes, etc.);

o Activities (recreational and/or occupational) which take place
near the sites, and the estimated number of people involved;
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(]

o Records of any environmental and/or health complaints regarding
the sites; and

o Log of any actions taken by a health unit regarding health
issues, complaints, and concerns.)

The results of the baseline risk assessment may indicate that the site
poses little or no threat to human health or the environment. In such
cases, the PS should be appropriately scaled down or eliminated. The
results of the Remedial Activities Investigation and baseline risk

assessment will serve as the primary basis of documenting a no further
action decision.

[It should be emphasized that all the tasks conducted as part of the
baseline risk assessment will be performed on an interactive besis
betveen the various disciplines required (i.e. , hydrogeologists,
chemists, risk assessors, efc.), the Navy, and the reviewing regulatory
agencies (i.e., FDER and EPA) and that the goal of these tasks is to

produce appropriate, sufficient, and high quality data to complete the
baseline risk assessment. ]
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19. FEASIBILITY STUDY

Further details on the specific tasks to be performed as part of the FS
will be described in detail during the update of this workplan after the
initial phases of the fieldwork have been completed. However, it is
anticipated that if contamination of some degree is identified on-site,
the general approach described below will be followed.

As part of the initial scoping activities of the FS, E & E will prepare
a summary of field data collected during the Rl to compare and evaluate
the concentration of the contaminants of concern against the cleanup
criteria developed. E & E will prepare a qualitative and quantitative
summary of contamination for the scenarios identified during risk
assessment evaluation. Results of this evaluation will serve as a basis
for the screening of applicable remedial technologies for the
development and evaluation of remedial action technologies.

19.1 Screening of Applicable Remedial Technologies

E &« E will screen and develop applicable technologies for the
remediation of any on-site contamination. In the process of screening
applicable technologies, E & E will consider all 4r4rs and identify
problems, and determine pathways of contamination using a
receptor-oriented approach based on the threat to the public health,
welfare, and the environment. In this summary, pathways will be
outlined for each medium of concern. E & E then will identify
applicable remedial technologies for each general response action such
as contaminant removal, treatment, disposal, and so on. The
identification of technologies will be based on technical selection
eriteria and E & E's engineering judgment.
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19.2 Assessment of Applicable Remedial Technologies

During the assessment process, E & E will consider the relative
applicability of each technology. In addition, criteria such as
environmental, institutional, and public health impacts, and technical
feasibility will be applied. A discussion of the applicable
technologies will be provided for each general response action. The
summary will include comments as appropriate concerning the reliability
and implementability of the technology.

193 Risk Assessment

Based on the results of the baseline risk assessment conducted during
the Remedial Activities Investigation, E & E will perform a detailed
risk analysis to determine the acceptable levels of risk. This will
allow the Navy to balance the increase in costs associated with each
alternative against gains in safety. The risk analysis will include
consideration of site contaminant toxicity, transport mechanisms,
persistence in the environment, and impacts on human health and the
environment.

194 Development and Evaluation of Remedial Action Alternatives

During the preceding task, remedial technologies will be assessed
independently without Consideration of potential advantages or
disadvantages of technologies applied in combination. In this task,
individual technologies will be assembled into remedial action
alternatives for the site. During the assembly and evaluation of the
alternatives, criteria including technical feasibility, environmental
and public health,. institutional impacts, and comparative costs will be
considered.

195 Selection of Recommended Remedial Action Alternatives

During this task, E 6 E will select a single remedial action alternative

for the remediation of the site. The alternatives assembled during the

preceding task will be compared using technical, environmental, and

economic criteria. E 6 E will consider present worth of total costs,

environmental effects, technical aspects, the extent to which

alternatives comply with ARARs, community effects, and other factors, .
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when comparing alternatives. E & E will apply these evaluation criteria
uniformly to each alternative along with any additional criteria that
may result from the Navy project coordination. E & E will discuss the
selection of the chosen alternative by means of a statement of the
relative advantages of the alternative over the other alternatives
considered.

19.6 FS Report

A draft and final FS report will be provided to the Navy for review and
comments .
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2. REPORT

[Following the Phase | investigation, E & E will prepare a Phase 1
Interim Data Report and Recommendations for each site. The purpose of
this report is to summarize briefly the findings of Phase | and provide
recommendations for the Phase II investigation; the Phase | interim
report will not be a formal report. (In general, during the proposed
multi—phase investigation process, formal reports will be generated only
when little or no additional assessment work appears to be required.)
Following the Phase | interim report, the work plans for the Phase II
work will be updated accordingly. If the results of Phase II indicate
that no further action is warranted, a formal Phase 11 report will be
produced. However, if the Phase II results indicate that additional
investigation IS required, the Phase II report will be produced as the
Phase II Interim Data Report and Recommendations and will only briefly
summarize the Phase II results and provide recommendations for the Phase
III investigation. Thus, the Phase II interim report will not be a
formal document. Following production of the Phase II interim report,
the work plans for the Phase IIT work will be updated.]

E & E will prepare a 90% draft [for each of the above-described reports,
which summarizes] the activities and results of [the investigation tasks
performed.] Upon receipt of comments [from] the Navy concerning the 90k
draft reports, E & E will prepare a draft final report for the Navy and
the Technical Review Committee (TRC) review. The TRC review comments
will be incorporated into final reports. Each report will be written as
an independent document, complete in its own right, and fully supportive
of the conclusions that it contains. [Where appropriate,] public
participation issues will be summarized, as will interim remedial
measures necessary to protect against continued degradation of
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conditions at the site(s). Information used in analyses, but
supplemental to the analytical results, will be provided in a series of .
appendices.

Monthly progress reports during all field activities will be submitted
to keep the Navy apprised of fieldwork status and site conditions.
Current and planned activities as well as cost tracking will be

provided.
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21. DOCUMENT REVISION

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP,
GPMP, and work plans) will be necessary due to changes in site
conditions and/or program conditions or requirements. The schedules
shown in the GPMP and GSMP indicate document revisions approximately
every two months for the GQAPP, GSMP, GHSP, and GPMP. Work plans will
be revised after each phase of fieldwork, with Phases III and 1V, if
required, fully developed after Phase II with separate cost estimations.
Revised documents will undergo the same review process (e.g., Navy and
TRC) as the original documents.
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2. PROJECT MANAGEMENT

Project management will be an ongoing process throughout this
investigation. This process includes preparation of bi-weekly project
status reports, coordination of schedules, mobilizations, and other
project incidentals with the Navy, management of project staff,
coordination with the E & E support groups (e.g., publications,
laboratory), and ongoing project review by E & E technical managers and
directors. These project management steps are described in detail in
the GPMP submitted to the Navy.
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23. PROJECT SCHEDULE

[Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for
Phases I, 11, 111, and 1V, respectively. Given that the scopes of work
for Phase™ II and beyond are dependent on the results of the preceding
phases, the project schedules for Phases 11, 111, and IV are tentative.
In addition, the length of time "between phases is subject to the
schedule in the Federal Facilities Agreement Site Management Plan

(FFASMP). The schedule in the PFASMP will be updated yearly.]
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522
ecology and environment, inc.

SITE SATETY PLAN

I ! Version 966

A. GENERAL INFORMATION

Projoct Title: site 31-Soil North of Building 648 Project No.: UH1204
TDD/Pan NO.:
Projoct Manager: John Barksdale Projoct pir.: Rick Rudy

tocation(s): Soil North of Building 648 ~ Area adjacent to and north of Building 648, off of Murray Road

Prepared by: Kim Walker Date Prepared: 4-26-89
Approval by: Mary Miller JWAWA . Date Approved: 5 -§-%9
site Safety Officer Review: Date Reviewed:

Scope/Objective Of Work: Field screening will include physical surveys, soil sampling, tempcrary well

installation and groundwater sampling.

Proposed bate of Field Activities: August 1989

Background Info: Complete: [ X ) Preliminary (%o analytical t ]
data available)

Documentation/Summary:

overall Chemical Hazard: Serious | ] Moderate | ]

‘ Low [ X ] Unknown { 1
Overall Physical Hazard serious | 1 Moderato { ]

Low { X Unknown [ ]

B. SITE/WASTE CHARACTERISTICS
Waste Type(s):
Liquid‘ [ X Solid { ] Sludge [ X Gas/Vapor [ x )

Characteristic(s):

Flammable/ { X ] Volatile | X } Corrosive [ X ] Acutely { 1
Ignitable Toxic

Explosive [ )} Reactive [ X | Carcincsgen [ X ] Radiocactiver | ]
Other:

Physical Hazards:

overhead [ X ] Confined” | Below [ 1 Trip/Fall [ X1
Space Grade
Puncture [ ] Burn [ ] Cut [ ] Splash [ X ]
Noise [ X1 Other: working within fenced area containing drums and small sheds. Vehicular

traffic In tho site area.

*Requires completion of additional form and special approval from the Corporato Health/Safety group. cgontact

RSC or HQ.
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Site History/Description and Unusual Peatures (see Sampling Plam for detailed description):

A 100 by 200 foot

Several wells located near tho site have

adijacen 0 norfn of B ding pclosed by o CNAlN -
paint thinners and solvents over 3 24 vear period, from 1949 to 1973
had eleva levels vents within the groundwater.

Locations of chemicals/Wastes:

Building 64¢8.

Liquid and sludge wastes were dumped directly oOn tho ground adjacent to

Estimated Volume OF Chemicals/Wastes:

Approximately 20,000 sallons Of waste paints and thinners as well as

8,600 gallons of paint sludges were dumped on tho ground over a 24 vear pericd.

Site Curreatly in Operatioen

List Hazards by Task (i.e., drum sampling, drilling, ete.) and number thorn

in Section D)

Physical Hazard Evaluation:
1) Physical Surveys = walking around tho site;

Yes:

I x1

C. HAZARD EVALUATION

(Task numbers are cross-referenced

2) Temporary Momitoring Well Installation ~ using pertable drill rig;

3) Soil Sampling

=~ Using portable drill rig:

4) Decontamipation Procedures ~ Using solvents.

®

Route Acute Qdor Oder
Compound PEL/TWA of exposure Symptoms Threshold |  Description
Lead 0.05 mg/m3 Inh,Ing, Dorm Volit, Diarr. N/A N/A
N N CIIoTOoTOT .
tetrachloroethane S ppm Inh,Abs, Decrm Skin Irritant -— Chloroform
Isopropyl Alcohol 400 ppm " b drowsiness head, 7.5-200 ppm rubbing alcohol
Nitric Acid 2 ppm " " l corrosive 0.3-1 ppm acrid
chlorofora 50 ppm Inh,Ing,Con dizsy, headache 200 ppm ether-like
1,1,1-trichloroethane 350 ppm Inh, Ing, Con naus, dizzy,vomit 20-100 ppm chloroform=like
1,2~dichloroethane 50 ppm Inh Ing naus, dizsy,vomit € ppm sweetiah
vinyl chloride 1 ppm Inh, Abs drowsy, cough 260 ppm sweet pungent

Note:

complete and attach a Hazard Evaluation Shoot for major known contaminant.
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D. SITE SAFETY WORK PLAN

site Control: Attach rap. use back of this page, or sketch of site showing hot rono, contamination reduction,

zono, etc.
Perimeter identified?  ([yes] Site secured? [ no |
Work Area"s Designated? ({yes]) Zone{s) of Contamination Identified? [ no }

S

Personnel Protection (TLD badges required for all field persennel):

Anticipated Lovol of Protection (Cross-reference task numbers to Section C):

Task 2 X
i Task 3 L, J X
| Task 4 | l X

(Expand if necessary)

Modifications: Modified level [ with" tyvock, neoprene gloves and boots, safety glasses, APR available when

level C upgrade iS necessary

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

0 Level D: ©, <¢19.5% oOr >2%%, 0Xp|03ivc atmosphoro »10% LEL, organic vapors above background levels,
p%rticulatos > mg/m" , othor

0 Level C: 0O, <19.5% Or >25%, explesive atmosphoro »25% LEL,(California-20%), unknown organic vapor (in
brfeathing zone) >5 ppm, particulatos » mg/m” , othor

. o Lovol B: 0O, ¢<19.5% or »25%, explosive atmosphoro »>25% LEL (Snlitornia—zo%), unknown organic vapors (in
bfeathing zone) >500 ppm, particulatos » mg/m" , othor

o Lovol A 0O, <19.5% Or »>25%, explosive atmosghere >25% LEL (california-20%), unknown organic vapors
»800 ppm, particulatos » mg/m" , othor

Air Monitoring (daily calibration unless otherwise noted):

Type Of sample Monitoring Frequency of
Contaminant of Interest (area, personal) Equipment Sampling
voc’s Aroa OVA Continuous
Radiation Aroa Mini—Rad | Continuous
Explosive Gases Aroa 0,/Explosimeter Continuous

Docontamination solutions and Procedures for Equipment, Sampling Gear, etc.:
Trisodium phosphate wash, tap water rinso, isopropanol rinso, distilled water rinse, isopropanol rinse, and

final distilled water rinso.
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Personnel Decon Protocol: Bect and glove wash trisodium phosphate vash with clean water rinse. Expendables

will < double bagged and drummed for disposal. rield persoanel will take a hygienic shower, off-site,

following each day"s £ield work.

pecen solution Monitoring Procoduros, if applicable: Decontaminationm will be performed in a well-ventilated ’

area upwind of tho sampling sone.

Special Site Equipment, Facilities, or Procoduros (Sanitary racilities and Lighting
Must Meet 29 cFR 1910.120):

All drilling safety procedures will bo strictly adhered to as outlined in Attachment A.

Site Entry Procoduros and Special Considerations: g | E’'s ''Buddy System” will bo employed at all times durin

tieldwork activities. Personnel will exercise caution in tho vicinity of chevalier Field and of along nearby

roadways. If above background radiation levels are encountered team members Will evacuate tho sampling arzea,

and contact tho corporate health physics group to reassess tho site.

work Limitations (time Of day, weather conditions, etc.) and Heat/Cold Stress Requirements:

All fieldwork activities Will bo performed during daylight hours. Team members Will take breaks as necessary to

avoid heat stress and replace fluids, Cooling vests may DO used tO prevent heat stress.

General Spill Control, if applicable: &8/A

Invertigation-Derived Material Disposal (i.e., expendables, decon vasto, cuttings):

All fieldwork waste materials will bo deuble baggod, drummed, labeled and tramsported t0 a designated

location for final disposal by tho Ravy. ‘

Sample Handling Procoduros Including Protective Wear:

During all handling Of samples, all field team members Will mar surgical gleves. Goagles will bo worn during

sample preservation with acids.

Teanm Member?* Responsibility
Team menbers 10 bo determined Team Leader

Site Safety Officer/Sampler

Geologist /Sampler

*All entries INtO exclusion zone regquire Buddy System use. AJl E ¢ E field sStaff participate IN medical
monitoring program and have completed applicable training per 29 ¢rr 1910.120. Respiratory protection program
meets requirements of 29 c¢rr 1910.134, and ANSI 211.2 (1980).

V]
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E. EMERGENCY INFORMATION

(Use supplemental shoots, if necessary)

. LOCAL RESOURCES

(Obtain A local telephone boOk from your hotel, if pessible.)

Ambulance ON Base ~—— 904—452-4138. off Base —— 9i1

Hospital tmergency Room NAS Dispensary = 904-452-2733, Baptist Hospital 904-434-4811 (Life Flight)

Poison Control Center

Police {include local, county sheriff, state) 911

Fire Department 911

Airport

U.s8. Coast Guard Emergency ~ 904-~453-8178, General Information 904-453-8282

Laboratory E & E AsC 1-716—631—0360

rod. Express 1-800—238—5355

Cclient Contact U.S. Navy Southern Division, Engineer-In~Charge, 1-803—743—-0574

Site Contact NAS Pensacola Enviromental Coordinator, W. Dewayne Ray -- 904-452-4515

SITE RESOURCES

Site Enrgoncy Evacuation Alarm Method y/aA

Nater Supply Source On-sit.

.rolophono Location, Number To hO determined on-site

Cellular Phone, if available N/A

Radio

other On-sSit. warehouse number tO bo determined

EMERGENCY CONTACTS

1. Dr. Raymond Harbison (Univ. OF Florida) .scivuessnnnsnnnns (501) 221-0465 or (904) 462-3277, 3281
Alachua. Florida (501) 370-8263 (24 hours)

2. Ecology and Environnont, Inc., Safety Directoer
Paul Jonmaire seussssssssssssssnnsnnnnnnnnnnnnnnnnnnnnnns (716) 684-8060 (office)
(716) 655—1260 (home)
3. Regional Of£ice CONTACT .eeveevessesrenrenees M.Miller.... 656-2854  (home)
877-1978 (office)

4. Office MRNAQGer suusssnnnnssssssssssnnnnnnnnnnnn R.Rudy...... 893-7245 (home)

Page 5 of 6




1. Twenty-four hour answering service: (501) 370-8263

What to repert: .
= State: "this IS an emergency.” .
= Your name, region, and sits.

= Telephone number to roach you.

= Your location.

Nan of persen injured Or exposed.
- MNature Of emergency.

= Action taken.

2. A toxicologist, (Drs. Raymond Harbisonm Or associate) will contact you. Repeat tho information given to tho
answering service,

3. If a toxicologist dees not retura your call within 15 minutes, call tho following perscns in order until
contact iS made:

a. 24 nowr hotline ~ (716) 684—8940
b. Ccorporate Safety Director ~ Paul Jonmaire ~ homo # (716) 655-1260 -
Cc. Assistant Corp. Safety Officer — Steven Sherman — homo 4 (716) 688-0084

ROUTES
(WOTE: PField Tean must Knov Route(s) Prior to Start of work)

Directions to hospital (include map)

XAs pispemsary — Follow Murray Road South to Ellyson avenus. Turn right onto Ellyson Avenue ‘

and continue to it's intersectiom With Turner sStreet. The KEAS Dispensary iS located on tho northwest corner of

tho intersection of Ellyson Avenue and Turner Stroot, in Building 625-a.

Baptist mespital ~ Take Duncan Road (Navy Blvd.) north to exit tho base. Navy Blvd. becomes HWY 98 and cucrves

proceed approx. lmi to Cervantes St. (Hwy. 80). Turn right on Cervantes HBwy. 90 and follow this road for about

8 blocks and turn loft (north) onto E street. The hospital is about 6 blocks north on tho loft.

Emergency Egress Routes to Got OFf—SitO Emergency egress routes will bo located IT emergency exit routes become

blocked by construction, ete.
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DRILL RIG SAFETY

Hard hats must be worn.

All team members must be know the procedure to shut the rig
off and the location of the "kill'™ switch.

When moving a rig off the road, pay attention to obstacles in
route of travel. Walk the intended route first.

Have someone guide the rig driver when clearance is at a
minimum or when hazards are In close proximity.

Set rig brakes and block the wheels when rig 1s set up at
the desired drilling ldcation.

The mast must be lowered when the rig is moved.

Always consider overhead wires to be live, watch for sagging
lines and do not operate rig within 15 feet of overhead lines.

Hake sure the site, platforms and walkways are free of
obstructions.

rig at all times. Tools should be stored in a manner that

Make sure proper housekeeping is practiced around and on the .
permits convenient access and provides for adequate safety.

Store gasoline in approved containers that have a spark
arrestor and keep them clear of the drilling work area.

Check rig equipment prior to starting work. Repair or re-
place faulty and worn items.

Handle augers with care. Use proper lifting techniques_
.whqulcklng up samplers and augers. Use a tool hoist if-
possible and stay clear of rotating augers. Keep cables and
ropes secured when not in use.

Level and stabilize the drill rig prior to raising the mast.
Watch for slippery ground when working in the area of the rig.
All unattended boreholes must be properly covered.

Do not drill during an electrical storm.

Maintain a safe distance from the rig mechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT, INC.,
STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI'IG

Fleld operatlons during the summer months can create a variety of haz-
ards to the employee. Heat cramps, heat exhaustion. and heat stroke
can be experlenced and, If not remedied, can threaten life or "ealth.
Therefore, It I Important that all employees be able to re:zognize

symptoms of these conditions and be capable of arresting the problem
as quickly as possible.

'THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, u pre-
dlctable amount of heat k generated. If the heat is liberated s It
Is formed, there Is no change In body temperature. If the reat is
llberated more rapidly, the body cools to a point at which the produc=
tlon of heat Is accelerated and the excess is available to bririg the
body temperature back to normal.

Interference with the elimination of heat leads to its accumulation
and thus to the elevation of body temperature. As a result, the¢ per-
son is said to have a fever, When such a condition exists, . pro-
duces a viclous cycle In which eertain body processes speed up and
generate additional heat. Then the body must eliminate not oviiy the
normal but also the additional quantities of heat.

Heat produced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduct.zn and
radiation, If air movement or a breeze strikes the body, ac<dilional
heat is lost by convection, However, when the temperature of ths sur-
rounding alr becomes equal to or rises above that of the body, all of
the heat must be lost by vaporization of the moisture or swei’ from
the skin surface. As the air becomes more humid (contains mor-? mois-
ture), vaporization from the skin slows down. Thus, on a day woan the
temperature Is 95 to 100°F, with high humidity and little :r no
breeze, condltions are ideal for the retentlon of heat withiy the
body. It is on such a day or, more commonly, a succession of such
days (a heat wave) that medical emergencies due to heat are liely to
occur, Such emergencies are classified in three categories: heat
cramps, heat exhaustion, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people who work in hot environmerts and
perspire a great deal. Loss of salt from the body causes very rainful
cramps of the leg and abdominal muscles. Heat cramps also may rasuit

from drinking iced water or other drinks either too quickly or in too
large a quantity.

Heat Cramp Symptoms. The symptoms of heat cramp are:




o0 Muscle cramps In legs and abdomen,
o Pain accompanying the cramps,

o faintness, and

e Profuse perspiration.

Heat Cramp Emergency Care. Remove the patient to a cool place. Cive
him sips Of liquids such as "Gatorade® or Its equivalent, Apply wan=
val pressure o the cramped muscle. Remove the patient © a hospltal
If there is amy Indlcation, of 3 more serious problem.

HEAT EXHAUSTION

Heat exhaustlon occurs In individuals working In hot environments, and
may be assoclated with heat eramps. Heat exhaustion is caused by the
pooling of blood In the vessels of the skin. The heat Is transpocrted
from the Interlor of the body D the surface by the blood. The blood
vessels In the skin become dilated and e large smount of blood Is
pooled ' In the skin. This condition, plus the blood pooled in the
lower extremitles when an individual is in an upright position, may

lead © an Inadequate return of blood to the heart and eventually o
physical collapse.

Heat Exhaustlon Symptoms. The symptoms of heat exhaustion are:

e Weak pulse:

o Rapid and usually shallow breathing;
¢ Generalized weakness;

o Pale, clammy skin;

¢ Profuse perspiration;

o Dizziness;

o Unconsciousness; and

¢ Appearance of having fainted (the patlent responds to the
same treatment administered in cases of fainting)

Heat Exhaustion Emergency Care. Remove the patient to a cool niace
and remove as much clothing as possible. Administer cool water,
"Gatorade,” or |ts equivalent. If possible, fan the patient coritin-

ually o remove heat by convection, but do not allow chilling or cver=
cooling. Treat the patient for shock, and remove him to a medical
facllity Ifthere Is any indlcatlon of a more serious problem.

HEAT STROKE

Heat stroke is a profound disturbance of the heat-regulating mecha=
nism, associated with high fever and collapse. Sometimes this condi-
tion results In convulsions, unconsciousness, and even death. Ulirect
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exposure to sun, poor air circulation, poor physical condltion. and
advanced age (over 40) bear directly on the tendency to heat stroke.

It Is a serlous threat to life and carries a 20% mortality . ate.
Alcoholics are extremely susccptible.

Heat Stroke Symptoms. The symptoms of heat stroke are:

0 Sudden onset;

o Dry, hot, and flushed skin;
o Dilated puplls; -

o Early loss of consciousness;

o Full and fast pulse;

— fh e "

o Breathing deep at first, later shallow and even almost
absent;

o Muscle twitching, growing Into convulrlons; and
¢ Body temperature reaching 105 to 106°F or higher.

Heat Stroke Emergency Care. Remember that this Ik a true emergerncy.
Transportation to a medical facility should not be delayed. Remove
the patient to a eool environment if possible, and remove as much
clothing as posslble. Assure an open airway. Reduce body temperalure
promptiy-—-preferably by wrapping in a wet sheet or else by dousing the
- body with water. If cold packs are available. place them under the
arms, around the neck, at the ankles, or at any place where tlood
vessels that lie close to the skin can be cooled. Protect the patient
from Injury durlng convulsions, especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that, in the case of heat cramps or heat exhausvion,
"Catorade" or its equlvalent is suggested as part of the treatmnent
regime, The reason for this type of liquid refreshment is that such
beverages will return much-needed electrolytes to the system. Without
these electrolytes, body systems cannot function properly, théreby
Increasing the represented health hazard. Therefore, when perrxnnel
are working in situations where the ambient temperatures and huridity
are hlgh--and especially In situations where protection Levels A B,
and C are required--the site safety officer must:

® Assure that all employees drink plenty of fluids ("Gator-
ade" or its equivalent);

® Assure that frequent breaks are scheduled so overheating
does not occur; and

& Revise work schedules, when necessary, to take advan-
tage of the cooler parts of the day (i.e., $:00 a.m. to
1:00 p.m., and 6:00 p.m, to nightfall).



If protcctlve clothing must be worn, especially Levels A and 6, the

suggested guidelines for ambient temperature and maximum wearing time .
per sxcursion are:
Maximum Wearing Time
Amblent Temperature (°F) pger E Minutes
Above 90 15
85 to 90 30
80 to as 60
70 to 80 90
60 to 70 120
SO to 60 180

One method of measuring the effectiveness of employees' rest-recovery

regime Is by monitoring the heart rate. The "Brouha guideline™ Is one
such method:

e DOuring a three-minute period, count the pulse rate for the
dast 30 seconds of the first minute, the last 30 seconds

of the second minute, and the last 30 seconds of the third
minute.

¢ Double the count

{f the recovery pulse rate during the last 30 seconds of the 1. st
minute s at 110 beats/minute or less and the deceleration batween :he
first, second, and third minutes Is at _kart 10 bests/minute, ‘he
work-recovery regime is scceptable, [If the employee's rate s stwve

that specifiled, a longer rest period Is required, accompanied br an
Increased intake of fluids.
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Material Safety Data

Emergency Phone Number: 314-982.5004

Mallinckrodt provides the information contained hereinIn good faith but
makes norepresentation ut to its comprehensiveness Or accuracy.
Individuals receivingthisinformation must exercisethelr independent
judgment in determiningits appropriatensss fora particular purpose.

Mallinckrodt makes no representations, or wacranties, either ex| oF
Implied, of merchaatability, ftness lOr @ particular purpose with bespect to
the information set forth hereln OF b the product bwhich the informatioa
refers. Accordingly, Mallinekrodt will aat be responsible [or damages
resulting from as¢ of o+ reliance UPON this information.

Mallinckrodt, Inc., Science Products Division, P.O. Bo: M, Paris, K'Y 43061,

ISOPROPYL ALCOHOL

ODUCT IDENTIFICATION;
Synonyms: ?-propanol; kc-propyl alcohol; isopropanol
Formuld CAS No.. 67430
Molecular Weight: 60.10
Chemical Formula: (CH3); CHOH
Hazaedous [agradicats: NOt applicable.

PRECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES [RRITATION.

Keep away from heat, sparks and flame.
Keep container closed.

Use with adequate ventilation.

Avoid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes. skin and clothing.

EMERGENCY/FIRSTAID

If swallowed, give »3ter to drink. Induce vomiting if medical help
i5 not immediately available. Never gi++ anything by mouth to an
unconscious person. If inhaled, remaove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult.

give oaygen. In case of contact, immediatelyflush skin or syss
with plenty of water for at ieast 1S minutes. Inall cases call a
physician.

SEESECTION s.

DOT Hazard Class: Flammable Liquid

NFPA Ratings:

SECTION 1 Physical Datg

Appearance: Clear, colorless liquid.

Odor Rubbing alcohol.

Solubility Infinite in water.

Boiling Point: 82°C (18¢°F).

Melting Point: -8%°C (-123*F).

Specific graviry: 0.7

Vapor Density (Ate= 1y 21

Vapor Prssuce (mm Hg): 33@ 20°C (68°F)
Evaporation Rate: (n-BUAC = 1) 2.83

E N i losi y I

Fire:

Flammable Liquid

Flashpoint: 12°C (53°F). (closed cup).
Autoignition temperature: 395°C (750°F).
Flammable limits in air, % by volume:
(el; 2.0; uel: 120.

Explosion:

Above flash point, vapor-air mixtures are explosive within
flammable limits noted atove. Contact with strong oxddizers may
cause fire or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, alcohol form, Or earbon dioxide.
Water spray may be used to keep fire exposed containers cool,

Special Information:

In the event of a fire, wear full protective clothing and
NIOSH-approved self<ontained breathing apparatus with full
facepiece operated in the pressure demand or other pesitive
pressure mode.  Water may be used to flush spills away from
exposures and to dilute spills 1o non-flammable mixtures. Vapors
czn flavalong surfaces to distant ignition source and flash

back.

Health: 1 Flammability 3 Reactivity: 0

SECTION 3} Resctivity Data

Stabdbilitn
Stable under ordinary conditions of use and storage. Heat and
sunlight can contribute to instability.

Hazardous Decomposition Products:
Toxic gases and vagoes such as carbon monoxdds may be lead in

r fire involvingisepropyt alcohol.

Hazardous Polymerization:
Will not eeeur.

Incompatibilitles:

Heat, flame, strong oxidizers. acetadehyds, chlorine, ethylene
oxde, hydrogen-palladium combination, hydrogen p< raxide-sul{ucic
acid combination. potassium t¢rt-butoxide, hypochlorous acid,
lsocyanates, nitroform, phosgene, oleum and perehlorie acid.

k/Spil

Removs all sources of ignition. Ventilate area of l¢ak or

spill. Clean-up personnel require prot¢ctivs clothing and
respiratory protection from vzpors. Small spills may be
absorbed on paper towels and evaporated in a fume hood. Allew
enough time for fumes to clear hood, then ignite pape: in a
suitable location away from combustible materials. Contaia rad
reeervet liquid for reclamation whea pessible, Largse spills,

and lot stzes can be collected as hazardous waste and atomlzed .
in a suitable RCRA 1pp eoved combustion chamber, or absorbed
with veemiculite, dry sand, earth or similar matedal for

disposal as hazardous waste in @ RCRA appr=d facility.

Basure compliance %ith local, state and federal regulations.

Effective Date: 07-U-87 Supersedes 09-13-85

ISOPROPYL ALCOHOL



Effective Date: 07-13-87 Superseder 09-13-85

LAINJL ANN/L A A NAN_ATL AN L

SECTION § _ Health Hazard Information
A, _EXPOSURE /HEALTH EFFECTS

Inbalation:

May cause irritation of the nose and throat. Exposure lo high
concentrations has a narcotic effect, producing symptoms of
drowsiness, headache, staggering, unconsciousness and possibly
death. .

Ingestion:

May cause d rowsiness, unconsciousness, and death.
Gastrointestinat pin, cramps, nauses, vomiting, and diarrhea may
also result. The single lethal dose for shuman adult = about 250
mis (SAX Sixth Edition).

Skin Contact:
Has a defattingaction of the skin that can cause initation. May
cause initation with a stingingeffect and buming sensation,

Eye Contact:
Yapors msy irritate the eyes. Splashes may cause severe
irritation, pessible corneal bums and ey damage.

Chronle Exposure:
Prolongedeontact with skin may causa mild isritation, drying,
¢racking, or contact dermatitis may develop.

Aggrevation of Pre-existing Coaditions:

Personswith pra-xisting skin disogdsrs O eye problemsor
impaired respiratory function may be more susceptible to the
effects of the substance.

-

B._FIRSTAID

Inhalation:

Remove to fresh air. | fnotbreathing, give artificial
respiration. If breathing is difficult, gve oxygen. Call a
physician,

Ingestion:

Give water to drink. Induce vomiting if medical help not is
immediately available. Never give anything by mouth to an
unconscious person. Get medical attention immediately.

in Exposure:

Remove any contaminated clothing. Wash skin with soap or mild
detergent and water lor at least 15 minutes. Get medical
attentionif irritation develop or persists,

Eye Exposure:

Wash eyes with plenty of sater |or at least 18 minutes, lifting
lower and upper eyelids occasionally. Qet medical attention
immediately.

C. TOXICITY DATA (RTECS, 1982)

Oral rat LDS0: $840 mg/kg. Skin rabbit LDSO: 13
pn/kg lahalatioa Nt LCS%: 16000 ppm/8H. Mutation references
cited Aquatic Toxcity rating TLm96: 1000-10 ppm.

SECTIONG Occupational Control Megsures

Airborne Exposure Limits:

-OSHA Permissible Bxpesurs Umit (PEL):
400 ppm (TWA).

-ACG!H Threshold Limit Value (TLV):
400 ppm (TWA); 300 ppm (STEL).

Ventilation System:

A system of local and/or genenal exhaust ls recommended to kerp
employee expesu res below the Airborne Bxpesure Limits. Local
exhaust ventilation is generally preferred because itcan control
the emissions of the contaminant at its source, preventing
dispersion of It into the gsasral work ared. Pleass reler to tho
ACGIH document, ‘Industrial Ventilation, A Manual of
Recommended Practices®, most recent edition, lor details.

Personal Resplrators: (NIOSH Approved)

Ifthe TLV is exceeded a full facepiece chemical cartridge
respirator maybe worn, ingenenl, up to tho madmum use
concentration specifed by the respintor supplier. Altematively,
a suppliedair full facepiecs respirator or airlined hood maybe
worn.

Skin Protection:
Wear impesvious protective clothing, includingboots, gloves, fab
¢oat, apron or coveralls to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/o¢ a lull face shield where
splashing is possible.Contact lenses should not be wom whea
worklag with this material. ~ Maintaineys wash fountaia and
Quick-drench (acilities in work area.

SECTION 7 Storage snd Specisl loformation

Protect against physical damage. Store ina¢ool, dry
well-ventilated location, away (rom any area whers the fire hazacd
may be acute. Outside OF detachedstorage is preferred. Separate
from oxidizing materials. Contalners should be bondeda d grounded
for transfers to avoid static sparks. Storsge and use areas should
be NoSmoking areas. Use non-sparking typetools and equipment.

ISALC




» Mallinckrodt provides thr inf i tained herein in good faith but Mallinckrodt makes no representations, or warrantles, press or

M a l I ‘kro dt makes no representation as to its nsiveness oT accuracy. implied, of merchantability, fitness for a particular respect lo
Individuals receiving this informal ' exercise their independent the information set forth herein Or to the product te whic wmatioa
Jjudgment in determining its appropriz .5 for a particular purpase. refecs. Accocdingly, Mallinckrodt will not be responsible for __inages

Materlal Safety D ata resulting from use of or relinacs upoa this information.

Emergency Phone Number: 314-982-5000 Mallinckrodt, Inc., Science Products Division, P.O. Box M. Pasis, K'Y $43061.

NITRIC ACID, 70% E Eovical D SECTION) _Repctivity Data

PRODUCT'IDENTIFICATION: fiPpearancs: Cleac, oloress 0 slightyyetiow Stability:

Stable under ordinary conditions O use and storage. Containers

Synonyms: Aqua Fortis; Azotic Acid; Nitric Acid 70%
Formula CAS No:  7697-37-2

Molecular Weight: 63,00

Chemical Formula: HNO3

Hazardous Ingredients: Not Applicable

PRECAUTIONARY MEASURES

DASGER! STRONG OXIDIZER CONTACT WITH

OTHER MATERIAL MAY CAUSE FIRE.

CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATALIF SWALLOWED. HARMFUL IF
INHALED. INHALATION MAY CAUSE LUNG DAMAGE.

Do not get in eyes, 0N skin, or on clothing.

Awnid breathing mist.

Use only with adequate ventilation.

Wash thoroughly after handling

Keep from contact with clothing and other combustible materials.
DO not store near combustible materials.

Store inatightly closed container.

Remave and wash contaminated clothingpromptly.

This substance is ¢lassified as a POISON under the Federal Caustic
" Poison Act.

EMERGENCY/FIRST AID

Incase Of contact, immediatelyflush skin or eyes with plenty of
. water for at lust 1§ minutes. |f swallowed, DO NOT INDUCE
YOMITING! Give large quantities of water or milk ifavailable.
Never give anything by mouth to an unconscious person. C inhaled,
.- temove 1o [resh air. If not breathing. give artificial
. -respiration. If breathingis difficult, give oxygen. Inall cases
zall a physician.
.. 3EE SECTIONS S.

DOT Hazard Class: Oxidizer

Odor: Suffocating acrid.

Solubility Infinite in water.

Boiling Point: 122°C (252°F)

Melting Point: -34*C (-29°F)

Specific Gravity: 141

Vapor Density (Air= 1). 2-3approximately
Vapor Pressure (mm Hg): 62 @ 20°C (68°F)
Evaporation Rate: NO informatioa found.

N i xpl Inf i

Fire:
Not combustible, but substance is mstrongoxidizer and its heat

of reactionwith reducingagents Or combustibles may cause
ignition, Can react with metals to release flammable hydrogea

gas.

Explosion:

Reacts explosively with combustible organicor readily oxidizable
materials such as: alcohols, turpentine, charcosl, organic

refuse, metal powder, hydrogen sulfide, ete.

Fire Extinguishing Media:
If involved in a fire, use water spray.

Special Informatioa:

Increases the flammabilityef combustible, organic and readily
oxidizable materials. 1nthe event of a fire, war full

protective clothingand NTOSH-approved self-contained breathing
apparatuswith full facepiece operated in the pressure demand OF
other positive pressure mode,

may burst when heated.

Hazardous Decomposition Products:

When heated to decomposition, emits toxic aitrogea 0dder fumes
and hydrogen nitrate. Will react with water or steam to produce
heat and toxi¢ and corrcsive fumes.

Hazardous Polymerization:
Will not eccur,

Incompatibilities:

A dangerously powerful oxidizing ageat, concentrated nitric acid
is incompatible with most substances, especially strong b ——
metallic powders, carbides, hydrogea sulfide, turpentiae, and
combustible organics.

SECTION 4 _ Legk/Spill Disposal Information

Isolate Or enclcse the area Of the leak or spill. Cleaa-up
personnel should wear protective clothing and respiratory
equipment ruitabk for toxic or corrosive fluids Or vapors.
Small Spills: Flush with water and acutralize with alkaline
material (soda ash, lime, etc.). Sewer with excess water.
Larger spills and lot sizes: Neutralize with alkaline material,
pick upwith absorbent material (sand, earth, vermiculite) and
d i iinaRCRA-approved waste facility OF sewer the
neutralized slurry with excess water if local ordinaaces allow.
Provide forced ventilation to dissipate fumes.

Reportable Quantity (RQ{CWA/CERCLA) 1000 Ibs.

Ensure compliancewith tocal, state and (ederal regulations.

NFPA Ratings: Health: 3 Flammability: O _Reactivity: 0 _Other: Oxidizer

Effective Date: 10-21-86 Supersedes 09-04-85

NITRICACID, 70%
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SECTION § Health Hazard Information
A._EXPOSURE / HEALTH EFFECTS

Inhalation:

Corrosive! [nhalation 0F vapors can cause breathingdifficulties
and lead to pneumonia snd pulmonaryedema, which maybe fatal,
Other symptoms may include coughing, choking, and irritationof
the nose, throat, and respiratory tract,

Ingestion:
Corrosive! Swallowing nitricacid can causs mmediate pain and
bumsef the mouth, throet, esophagus and gastrointestinal tract.

Skia Contlact:

Corrosive! G ncsuse redness, pain, and severe skin bums.
Concentrated solutions ¢ause deep ukedrs and stain skin a yellow
Or yeliow-brown color.

Eye Contact:
Corrosive! Yapors are irritatingand may cause damage Dthe
eyes. Splashes may caus4 severs bums and permanent ¢ys damage.

Chroaic Exposure:

Long-term exposure to concenirated vapors may cause ercsbon of
teeth. Longterm exposures seldom cccur due to the corrosive
properties of the acid.

Aggrevation of Pre-existing Conditions:
Persons with pre-existing skindisorders or eye disease m ybe
more susceptible o the efTests OF this substance,

B._FIRSTAID

Iabalstion:

Remove to {resh air. 1f not breathing, give artificlal
respintion. If breathingis difficult, give oxygea. Call 8
physician.

Ingestion:

DO NOT INDUCE YOMITING! Give large quantities of
water or Milk if svailable. Never give anything by mouth to
ana unconscious person. Get medical attentioa immediately.

Skin Exposure:

Ia o of contact, immediately fush skin with plenty of water
for at least L8 minutes while removing contaminatedclothing
and shoes. Wash clothing b¢{ore reuse. Thoroughly clean shos
before reuse. Get medical attentionimmediately.

Eye Exposure:
Wash cyes with plenty of water [Or at least 1S minutes, lifting
ket and upper syelids accasionaily, Get medical attention

immediately.

C. TOXICITY DATA

Inhalation (Rat) LCSO: 244 ppm
(NOy)/30M

SECTION § _Occupations] Control Measures

Alrborae Exposure Limits:
<OSHA Permissible Exposurs Limit (PEL):

2ppm (TWA)
-ACGIH Threshold Limit Vaiue (TLV):

2 ppn (TWA); 4ppm (STEL)

(RTECS, 1982)

Yeatilation System:

A system of local and/or general exhaust is recommended to keep
employes exposures below the Aisbome Expesury Limits. Local
exhaust ventilation is generally preferred becausa it can control
the emissions Of the contaminant at its souree, preventing
dispersion of it into the general work ares. Pleass refer [othe
ACG!H document. *Industrial Ventilation, A Manual of
Recommended Practices*, most recent edition, lor details.

Personal Respirstors: (NIOSH Approved)

If the TLY isexceeded, wear a supplied air, (ull-(acepiece
respirator, airlined hood, Or s¢ifcontained breathingappa ratus.
Nitric acid is an oxidizer and should N0t come in contact with
cartridges and cannisters that contain oxddizable materials, such
s activated charcoal,

Skin Protection:
Wesr Impe nvious protective clothing, including boots, gloves, lab
coat, apron OF covenalls to prevent skincontact.

" £ye Protection:

Use chembal safety goggies and/or a (ull face shield where
splashing is possible.Contact Jenses should not be wom when
working with this material.  Maintaineye wash fountaia and
quick<drench facilities inwork area.

SECTION 7 Storage snd Special [oformation

Keep ina tightly ckesed container. stored ina cool,

dry, ventilated area. Protect [rom physieal damage and direct
sunlight.  Isolate from incompatible substances. Prodect from
molsture.

NITRA
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Material Safety Data

Emergency Phone Number: 314-982-5000

Mallinckrodt provider the informationcontained herein in good faith but
maker no representation as toits comprehensiveness or accuracy.
Individuals receiving thin information must exercise their independent
judgmentin determining itaappropriateness for a particular purpose.

.Apress Or

Matlinckrodt makes no representations, or warranties, eiti
mplled, of merchantabilily, itness Ior a particular purpose with respect
theinlormation set forih herein or to the product 1o which the information
refers. Accordingly, Matlinckrodt will not be responsible for damages
resulting from use of or rellance upon this information.

Mallincksodt, Ine., Science Product Division. P.O.Box M. Paris, KY 43061.

SULFURICACID 96%
PRODUCT IDENTIFICATION;

Symonyms: Ol of Vitriol

Formula CAS No.:  7664-93-9
Molecular Weight: 98.07

Chemical Formula: H;SOy

Hazardous lagredients: NOt applicable.

PRECAUTIONARY MEASURES

DANGER! CORROSIVE. LIQUID AND MIST
CAUSE SEVERE BURNS TO ALL BODYTISSUE. MAY BE FATAL
|F SWALLOWED. HARMFUL IFINHALED. INHALATION MAY
CAUSE LUNG DAMAGE.

Do not =t in ¢y=s, on skin, or on clothing.

Do not breathe mist.

Keep container ¢clozed,

Use only with adequale ventilation,

Wash thoroughly alter handling.

This substance is classified as a POISON under the Fedemt Caustic

Poison Act.

EMERGENCY/FIRST AID

In all cases call @ physician. In case Of contact, immediately

flush skin or eyes with plenty Of waier lor a1 l2ast LS minutes,

If swallowed, DO NOT INDUCEYOMITING! Give large quantities of
water. Never ghvs aaythiag by mouth to an unconscious person. If
inhaled, remove to fresh air. If not breathing, gve antificial

resoication. If breathing is difficult, g+= oxygen.

SEESECTION s.

DOT Hazard Class: Corrosive Material

NFPA Ratings:

SECTION1 Physical Data
Apgraninss: Colorless, oilly Hiquid.
Odor: Odorless.

Solubility: Infinite @ 2°C,
Boiling Point: c¢a. 3t0°C (590°F)
Melting Point: ¢a, -14*'C (6'F).
Specific Gravity: 1.34

Vapor Density (Air = 1): < 03 @ 25°C(7T°F)
Vapor Prasurs (mm Hg): 1@ 146°C (250°F).
Evaporation Rate: No information found.

3

E Fire

ire: -
ﬁort‘combustlble, but substasce s astrorg oxddizera dits heat
of reaction with reducing agenis or combustibles may cause
ignition. Reacts with mart metals releasing Nammabk,

potentially explosive hydrog¢n gas.

Explosion: |
Not combustible, but substancs Is a strong oxidizer and its heat
of reactionwith reducing agents or combustibles may causs

Ignition,
Fire Extinguishing Media:

D gchemical, form or earbon dioxide. Water spray may be wd to
k2ep firs txpcsed container cool,

Special Informatioa:

In the svent of a fire, weag full protective ciothing and
N1OSH approved self<ontained dreathing apparatus with full
facepiecs openited in the pressurs demand or other positive

pressure mode.

SECTION 3 _Regctivity Data

Stadbllitn
Stable under oedinary conditions of use and storige.

Hazardous Decomposition Products:

Toxic fumes of 0ddes of sulfur. Will react with water or steam
to preduce toxie and corrosive {umes Reacts with cacbonates to
geneate carbon dloxdde pu; and »ith oanides and sulfides o
form polsonous hydregea cyanide and hydrogea sulfide
respatieely,

Hazardous Polymerization:
Will not oczrr,

Incompatibllities:

Water, organic material, wl id
oxddes rides, strong oﬂdht?}nor;rf& "t;:’ud:lc:?g'!' ns'and
many other reactive substandes.

ON4 k

Dike and cover kakiag OF spilied liquid with dirt,

vermiculiie, dity-lltter or otherinert absorbent. Cover

spill with sodium bicarbonate or soda ash and mix. Ceaa.vp

p= renasl require protective cloihing and rspintory
protection from g0t and mists, Newtralized wisle may b=
containerized and dlsposad in a RCRA 1pprowed wists dlspesal
facility. Flush ares Of spill »iih dilute sods ash siution and
discard Dsewer.

* Repoctable Quantity (RQYCHA/CERCLA) 11000 Ibe.

Bnsure compdlancs with focal, stats and federal regulations.

Health 3 Flammability: 0 _Reactivity: 2 Other: Water racti=

Effective Date: 10-21-86 Supersedes09-05-85

SULFURICACID 96%
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SECIION S Health Hazard Information
A. EXPOSURE /HEALTH EFFECTS

Inhalation:

Inhalation produces damaging ¢({¢cts ON the mucous membranes and
upper resplratory tract. May cavse lungedema. Symptoms may
include irritation of the nose and throat, and laboredbreathirg.

Ingestion:

Corrosive. Swallowing can cause severe bums of the mouth,
throst, and siomach, leading to death, Can cause sore lhroat,
vomiting, diarrhea.

Skin Contact:
Corrosive. Symptoms d redness, pain, and severe burna n ocewr.

Eye Coniact:
Corrosive. Splashes can cause blurredvision, redness, painand
severe tissue bumns.

Chronic Exposure: .

Long-term exposure to mist OF vapos may causs damage to teeth.

Aggrevation of Pre-existing Conditions:

Persons wiih pre-existing skin disorders or eye problems or
impaired resplratory function may be mom susceptible to the
elfects d the substance,

B. FIRSTAID : )

Inhalatlon:. .

Remove to fresh air. If not breathing, ghve artificlal
respiration. It breathingis difficull, give oxygen, Calt a
physician.

Ingestion:

Ifswaliowed, DO NOTinduce vomiting. Give large quantities
of water or milk if avallable, Call a physicianimmediately.
Never give snything by mouih [0 an unconscious peron,

Skin Exposure:

Incase d contast, immediatelyflush skin with plenty 0f water
lor at least 15 minutes while removing contaminated clothing
and shoes. Call aphyskian.

Eye Expasure:

Wash eyes with prenty of water lor at keast IS minutes, lifting

korwer and upper eyelids eccasionally. Get medialatteation
immediately.

C. TOXICITY DATA  (RTECS, 1982)

Onsl rat LDS0: 2140 mg/kg. Inhatation Guinea Pig
LCSO: 18 mg/m>:

SECTION 6 Occupational Control Measyres
Alrborne Exposure Limits:

-OSHA Permissible Bxplosure Limit (PEL):

1 mg/m3 (TWA).
-ACGIH Threshold Limk Valve (TLV):
1 lng/m3 (TWA). '

Yentilation System:

A system of local and /ot genera! exhaust is recommendcdlo keep
empioyee exposures below the Airborme Exposure Limits. Local
exhaust ventilation i3 generally preferred because it can control
the emisstons of the contaminantat its source, preventing
dispersion d it into the general work area. Pleass refer to the
ACGIH document, *Indusirial Ventilation, A Manual of
Recommended Practices®, most recent edition, lor details,

Personal Resplrators: (NIOSH Approved)

If the TLY ks exceeded a lull faceplece chemical cartridge
respinlor may be wom, in general, upto 100 times the TLV or the
maximumwe eoncentration specified by the respirator supplier,

“whichever i3 tess. Alternatively, asuppliedair lull faceplece

respirafor or airtined hood may be wom.

Skin Protection:
Wear Impervious protective clothing, includingboots, gloves, lab
€oat, apron Or covenlls to prevent skin contact,

Eye Protection:
Use chemical safely goggles and/or a lull lace shieldwhere

* splashing is possible.Contact kenses should not be worn when

workingwith this material.  Maintaineye wash fountain and
quick-drench facitities in work area,

SECTION 7 _ Storage and Special Information

Siore inacool, dry, ventiiated storage area 4 th a¢id

resistant floors and good drainage. Protect from physical damege.
Keepout of direet sunlight and amy from heat, water, and
incompsatibls materiais. Do not wash out container and use it lor
other porposes. When dHuting, always add the acld to water, never
add water to the acid.

.l...l.........‘l...........Q......l.‘...........“‘...‘..-l
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Chemical PFact Sheet* Version 3
11,2 ,2-TETRACRLOROETRANE

fae laformation in this sheee applies to workplace expeosuce resulting from proceszing,
sanufacturing, storing Or handling and 1S not designsd for the population at lacge.
generalization beyond o¢ccupazional exposures should not be made. The Best (ndustrial hYgiene
practice ls t0 maintain cencensrations of all ¢hemicals at levels as lew as to practical.

Chmieal Mamss) Acetylene tetrachloride, dichloro-2,2-dichlorotthane, tetracaloroethane,
iye=tecrachlocoethane; CAS 75=34~5,

Trade Mamegs Aceiosal; Bonoform, Ccllon, Westren, T¢2 and others.
Primary use is as an intermediate in the production of trichlocoetnylens, also used as

I:clv.ng for tats, oils, resins, paints, 'varnisa, weed Kkillers. insecticides and many
others.
PHYSICAI, TNFORMATION
Apsmazanss; Clear, sslerless or pale yellev liquid.
Adaz: Sweetish, like e¢hlorofers., Minimup Detectable by 0dor: 5 pmm.
Behavior in Hateg: Only slightly soluble, sinks.
HEALTHE _BAZARD INFORMATION

QSHA_Standards Average @ hour exposure = 5 pg=,
NIQSHE Becommended Limits - Reduce exposute to the lowest feasible level.

ACGIH Recompmended Limib: Average § hour exposuce = 1 omm,
Shors. Teom Exposucs:

. Inhalarion: Exposure Of 116 prm for 20 ainutes has caused dizziness and veaitiag. At 260
.fn for 10 alnuses, lrritacion of nese apnd throat wece felt in addition. A: 335 pms Lor

¢ minutes, rapld fatigue was also experienced. These symptcms generally disappear when
. ¢Iposure stops, Large accidental exposures have resulted in death.

skin: asserptien through sxin is possible. Significant skin absorption may eccuc to
produce toxic effects, Earllest and zost common symptom (s tremors of hands, folloued by
skin jrritation, numbness and effects listed ateve, Death has occurred from a combinatian
of inhalation and skin adscorpeion,

Eyea: Ircitation amd tearing. .

Ingesrion: Abdeainal paln, nausea, and vomlting folloued by similar symptoms as
{nhalacgion., As little as 3 al (W10 lig. oz.) may cause unconsciousness.

long Taorm Expasures

SI-pto-s Bay include necvousness, loss Of appet{te, constigazion, tremors. fatigue,
dizziness, nausea, vomiting and hesdache. May result in long Lasting liver damage, These
symptoms have been cegocted after prolonged exposure to 75 pm,

Tetrachlovcethane at high levels hag caused liver cancer in mice. Whether it causes
cancar iN humans is unknown.

*Prepared by the Bureau of Toric Substance Asssssment, New Yorx State Deportment of Zesalzh,

Por an explanasion of the terms apd abbreviations used. see *roxie Substances: Bow Tezte is
Toxic® available ?rom the New York State degactment oOf Aealtha, te




EMERGENCY AND PIRST AID INSTROCTIONS .

s Move person to fresh air. Give artificial respiration er oxygen, as required.
eek medical attention.

Skins Remove Soaked clothing. Wad affected area with scap and watec for at least §
minutes. Seek medical attention.

Ryes: Wash eyes With lots of vater. Seek medical attention.

Ingestion: Seek medial attention {mmediately,

Note to Physician: EXxpired air or blood analysis may be helpful in determining severity of
exposure. Give special attention tO neurological and liver function screening tests.
Alcohol ism may be o predisposing factor.

EIRE_AND PEXPLOSTON INFORMATION
Generals 5ot flamaable except under conditions listed below.
AREACTIVITY
: Reacts violently with sodium, potassium, nitrates and 2,4~dinitrophenyl
disulfide; flanmable gas given off whem heated with strong alkalies such as potassiua
hydroxide.
3 Breakdown in the presence of heat, light o meisture may yield

chemically active and teszic gases such as hydrogen chloride, phosgene, cacbon dioxide and
carbon mcnoxide.

PEROTECTIVE MPASURES
s+ Keep container closed; Store in a csel, dry, dark acea With adequa’ ‘

veatilation.
Snginesring conrroals: Provide adequate veatialtion. Bave eyewash stations available.

-~ L1 0D oo el » RO ., . DY O X NANC
Rubber or neecprene protsctive clothing, gloves and goggles.

; Por any detectable leyels yse a supplied-air respiratoc with an
auxiliary self-contained breathing apparatus, both vith a full facepiece and opetated in a
positive pressure mode or a self-contained breathing apparatus wvith a full facepiece
cpecrated IN a _positive pressure mode [ - use a gas mask
with an Organic vapor canister Or an escape=-type Self-contained breathing apparatus.

Miscellaneous: Do NOt wear contact lenses whes handling this material.
EROCFINIRES _POR_SPILLS AND LEAKS

Get all werkers out of the Spill area. pue on_respirator and otber protective elothing.
Spread sand or Other abscrbent material over liquid to absorb it. vel into buckets. take

10 a safe place in tbe ¢pen air. ror final disposal contact your regional office of the New
York Stat8 Deparwaent of Eavirormental Conservation.

Por more information:

Contact the Industrial Hygienist or Safety Officer at your werksite Or the New York State
:‘"V’E“;gf HBealth, Bureau of Toxic Substance Assessaent, 2 University Place, Albany,
ew YOr 203,

-~ A A
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. hemical Fact Sheet®* ' Version 2
oYy, CHIORIDE

The infermation IN this sheet applies to workplace exposure zesulting from
processing, manufacturing, stoting oz nandling and is not designed for the
opulation_at large. Any gqeneralization beyond occupacional exposures should not
e made. The best industrial hyqiene practice is to maintain concentrations of all
¢hemicals at levels as low as 1S practical.

Chemical Names: dhloroethylane, chloroathene, sthylene monochloride,
monochloroethene, monochlorceshylsne; CAS 735-01-4,

Trade Names: VC, VM, Troviduasz, and others.

Q223! In the manufacture of plastics, as a tefrigerant, and in organic synthesis.
PHYSTCAL _INFORMATION
Appearance: Colorless gas; may be liquified by zefzigecazion or pressurization.
Qdar: Faint, sweat, ether-like. Mipnimum Detectable bv Odgr: 4000 pgm. -
Behavior in Watec - Slightly soluble. Evaporation: Rapid.
AEALTH HAZARD INFORMATION

QSHA _Standard: Average 8 hour exposure ~- 1pem,
Lowest reliably detectable level.

20

.’

Avetage 8 hour exposure == § pgm,

*0

Short Term Fxposure:
¢ Exposure at 8,000 pgm for 5 minutes can cause a feeling of

mtoxmatldn, tiredness, drowsiness, abdominal pain, numbness and tingling in
fingers and toes, pains In joints, <oughing, sneezing, irritability and loss of

appetite and weighe,

S : Contact with liquid may cause ‘frostbite: contact with vapor may cause
irritation and rash, Absorption is possible through the skin.

Zy=23: Can cause severe and immediate irritation.
lagaszion; None found.
Long Term Exposures

May cause alyp=-like swelling and shortening of finger tips. Skin become
thi{ckened an st%f% with cogarse, whitish p%tches. gBonespand -ointgﬁgf arms and

legs may suffer damage. Ljver and spleen damage occur. ot all symptoms
disappear after exposure stops. P qe may ymp

Vinyl enlocide has caused liver cancer in occupationally exposed individuals.

*prepared by the Burrau of Toxic Substance Assessment, Naw York State Department of
dealty, For an explanation of the terms and abbreviations used, see “Toxic
Substances: How Toxic is Toxic. available from the New York State Department of

. Health,




Yinyl Chloride
EMERGENCY AND FIRST AID INSTRUCTIONS

t Meve person to ¢resa air. Give artificial respiration or oxygen as zequicasd,
$eer medical attention.

it lemeve soaked zlothing, Wash affected area vith scap asd wazer for at least §
alages, Seek med{zal attention if secessary,

Eyes: Wash with running vazec fOr at least 15 minutes. Seek sedical attention.
Ingessiagn: 3see¢x i{mmediate medical attention,
EZIRE _AND EXPLOSION INFORMATION

General: PFlammable. Fumes may travel long disctances and {lish =ack., I[qmizes at.-1089°F
(-7.°CJ [ ]

Explosize Limits: Upper — 338, Lower — 3%,
Exringuisher: Stop tlw of gas, Use vater to keep fire erposed contalners cool.
BEACTIVITY
: High *eage:asures may cause St eakdown to paesgene and hydrochloric
acid, Avoid souraes of ignition.

: Long contact vi:h air may result in feemazien of unstable peroxides
which a:e explosive. Corrosive to iron at nigh *emzecatures {n the presence of water.

+ Protect against physical damage. Outside Or detached storage

preferred. Indoors, store ia a cool. dry, well-ventilated area avay fra sources of
iqgnizion,

: Provide ventilation ot process enclosures. Sinks, shewerzs and eyewash
stasioas should e ceadily available.

- . Goqgqles, glover and lagesrious clothing should be ween if contact with vinyl
chloride is possible.

- » 3

i - Eor apy.detsctable s.mels use .a self-contained breathing apparatus with
a full ¢acepiece oOperated in a positive pressure mode Or & supplled=aic resicazor wizh an
aux{llary self-conzalined breathing apgacazus, both with a full facepiece and ogecazed in a
posisive pressure mode. Ear _sscape {:os a contaminated area use a gas mask providrng
protection against viayl <hlecide or an escape self-contained breathing apparatus.

FROCEQURES _FOR_SPILLS AND LEAKS

Get all wvorkers out of the spill area. Put on respirator and other protective <lozhing.
Eszablish ventilation to keep levels below explosive limit. 2esove possible sources of

ignition. Move leaking cylinders to safe place in <pea air. For final disgesal contact your
teglonal OffFice of the New York State Cepazmens of Invizormenzal Consecvatzion,

for more information:

Contact the Industrial Hygienist_sc_Safety Officer at your werxsize oc the New York State
Department of #ealza, Bureau of Toxic Substance issessmaenz, 2 University ?lace, Albany,

Hew Yorx 12203,

10CLS5
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The infermation in this sheet applies to workplace exposure resulting from processing,
zanufacturing, storing or handling and Is not designed for tae population at large. Any
generalization beyond occupational exposures should not be zade. The best industrial h?/glene

IUUOSIAUS puw Adojose

'practice IS to maintain concentrations of all chemicals at levels as low as is practical.

o

;  Ethylene dichloride; 1,2-ethylene dichloride; l,2-bichloroethane;
alpha, deta=dichlocoethane; symdichlocoesnane; dichlocoezhylene; CAS 107-06-2.

Trade Names: Freon 150, EDC.
Naes: s a lead scavenger in gasoline; in anti-knocx mixtures; fumigant for grain, upholstery
and carpets; as a degreaser, as a solvent for fats, oils, wazes, gums, and resins; in the

manufacture of acetyl cellulose; present In paint removers, wetting and penetratin
agents, soaps anéd scouring compounds; in tobacco extract; as plastic cement and others.

PEYSICAL INPORMATION
Appearance: leac, colorless,. oily liquid.
&daz: Sweetish. Minimum Detectable By 0dog: 6 pmm.
Evapagation: Rapid.
Behavior Tn water: Slightly soluble, sinks.
HEALTH HAZARD TNFORMATION .
QSHA Standacd: Avectage & hour exposure =< 50 pem,
NIaSH Recommended Limit: Average 10 hour day/40 hour week == 1 »m,
ACGIH Recommended Limit: Average 8 hour exposure == 10 s,
Shopt Term Exposure:

Inhalatian: Levels of 10 to 30 p== may cause dizziness, nausea, and vomiting. Levels up
to 50 pm may cause weakness, trembling, headaches, abdominal cramps, liver and kidney
damage, and £luid duild up in lungs. May cause coma and death at high levels.

gkin1 Prolonged contact zay cause irritation and skin rashes.
Byes: May cause tedness, pain, and blurred vision. Vapor can damage the cornea.

Ingestign: Ingestion of 2 ounces has resulted in nausea, vomiting, faintness, drowsiness,
difficulty breathing, g2ale skin, _internal bleeding, kidney damage, and death due to
respiratory. failure. Other possible symptaas may include apdeminal spasms, Severe
headache, ‘lethargy, lowered blood pressure, diarrhea, shock, physical collapse, and cona.

Long Term Exposuce:

nay cause eye, nose and throat irritation, nausea, vomiting, loss of appetite, nerve

dazage, liver and kidney damage. This substance has been determined to cause cancer'in
laboratory animals. Whether 1t does so In humans is not known.

*Prepared Dy tne Bureau of Tozxic Substance Assessment, New Yocx State Department of Healzn.
Por an explanation of the tecme and abbreviations used, sze *Toxic Substances: Hew Toxic Is
Toxic', available from the New York State Department of Health,



EMERGENCY_ AND FIRST AID INSTRUCTIONS

Inhalation: Move to fresh air. Give oxygen or artificial respiration as .
necessary. Seek medical attention,

Skin: Remove contaminated clothing, Wash affected areas with soap and water. See
medical attention,

mg:ttWats_h with plenty of water lifting eyelids occasionally. Seek medical
attention.

: If conscious, give plenty of water and induce vomiting. Seek medical
attention,

EIRE_AND EXPLOSION INFORMATION
Geperal: 8ighly flammable, Flashbacks. can occur along vapor trail.
Explasiye Limits: Upper == 15.3%, lower -- §.2% .

: Dry chemical, foam, carbon dioxide. Water can be used to cool fire
exposed containers,
REACTIVITY

ro avoid: Reacts violently with strong caustics such as lye or potassit
hydroxide and oxidizers such as potassium gzecmanganate; may react with alumint
to form compounds sensitive to mechanical shock, Explosions have occurred on
contact with dizethylaminopropylaaine or with mixtures of 'liquid ammonia.

: Heat, sources of ignition. May produce highly toxic fum
phosgene when heated. . . 6
PROTECTIVE MEASURES
Storage and Bandling: Pry, explosion-proof ceem, separated from oxidizers.
En.qi.n.::.r.i?s_@m.mls gse in closed systzem, if possible. Provide adequate
ventilation. Use spark-proof tools and electrical equigment. Sinks, showers
and eyewash stations should be readily available.

£ . engineecinc
clothing .

. Eor any detectable levels _se self-contained breathing
apparatus with a full facepiece operated in a positive pressure mode or a
combination Type C supplied—air cespicagor and an auxiliary self-contained
breathing apparatus, both with a full facepiece and ¢pecated in a positive

pressure mode. ) _ use a_gas mask with an
organic vapor canister or an escape Se —contailne breathlng apparatus.

EROCEDURES FOR _SPILLS AND LEAKS

Warn other workers of spill. Put on proper protective clothing and equipment.

Eliminate all sources of ignition, Ventilate area, absorb on vermiculite oc other
suitable material. Collect liquid into sealable containers. Small amounts can be
allowed to evaporate out of doors or in a laboratory hood, For disposal of large

amounts, contact your regional office of the New York State Department of
tnviconmental Consecvation,

;
For moze information: ‘

Contact the Industrial 8yqgienist oc Safety Officer at your worksite Or the Nes

York State Department of Health, Bureau of Toxic Substance Assessment, 2
University Place, Albany, New York 12203.
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1.1, 2=-TRICHIOROFTHANE

The information in this sheet applies to workplace exposure zesultzing from
nrocessing, manufacturing, storing or handling and is not designed for the
opulation at large. Any generalization beyond occupational exposures should not

.Oi made. The dest industrial hygiene practice IS to maintain concentrations of all
¢hemicals at levels as low as is practical.

M:z:l_ruam;sz Ethane trichlocids; beta-trichlocoethane; 1,2 ,2-trichloroethane ;
vinyl trichloride; ¥CI-C04579; CAS 79=-00-5,
Irade Nameg: Beta-T.

Os25: As an intermediate in the ptoduction of vinylidine chloride; as a solvent for
fats, waxes, and natural resins; and as a component of adhesives.

PHYSTICAL INFORMATION

Apeearanca; Colorless liquid.

Odor: Chloroform=like, sweet,

Evaporation: Moderate. Vapors are heavier than air and tend to sink.

Bebavior In Water: Only slightly soluble; sinks.

HEALTH HAZARD INFORMATION

QSHA_sStandard: Avtrage 8 hour exposure == 10 pgm.

‘NIOSB_Recommendad Limit
. Limit: Average 8 hour exposure == 10 ppm.

Average 10 hour day/4¢ hour week == 10 pgm.

‘ ¢ Inhalation may produce headache, lassitude, dizziness,
incoordination, low blood pressure, irregular heart beat, coma and death from
respiratory arrest. Exposure to vapor concentrations near 2000 ppm for
5 minutes causes central nervous system deptession and anesthetic effects.
Symptoms are nasal irritation, drowsiness and equilibcium disturbances. Death
may result from 13,600 ppm for 2 hours.

Skin: May cause irritation and chemical burns if allowed to remain on the skin
for a prolonged period. May be absocbed thcough the skin to cause oc increase
the severity of symptoms listed above.

Zves: May cause irritation.

lngestion: May cause effects similar to those listed under inhalation. Liver
and kidney damage have occurred in animals. Labor_atorg studies with animals
suggests that the probable lethal dose for humans is about 12 ounces.

Long Tecm Exposure:

Inhalation may cause liver and kidney damage. Has caused cancer in laboratocy
animals. Whether it does so in humans is unknown.

*prepared by the Bureau of Toxic Substance Assessment, New York State Department of
Health. For an explanation of the terms and abbreviations used, see "Toxic

a%gfttﬁnces: How Toxic Is Texic*, available from the New Yock State Department of



EMERGENCY AND PFIRST AID INSTROCYIONS

-

: Move to fresh air and perform artificial respiration if necessary.

at rest. Get aedical attention, Keep varm ‘
Skins Remove <oataaisated clothing. wash skin with soaP or mild detergent aad plenty of wate:
for at least 15 minutes. zeek medial attention if necessacy.

Eves: wash with water for 13§ minutes. 3eex aedizal attention.
lagsszios: Do not induce vemlizing, Seek medial attention immediately.

EIREZ_AND _EXPLOSION INFORMATION
Genecal: Hot ¢lammazle under normal somditions,

Explasive Limits: upper =—- 15.5¢, lower ~ §.0%v. (High emergy ignition source cequiced.)
Extinguisher: Water fog. foam. zacoenm dioxide. dry <hemical,

REACTIVITX

Materials ro Avoid: Pire and explosion may result fra reaction vith strong oxidizers such as

toxides and permamganmates; Strong caustics such as gotassiwm hydroxide and sodium
ﬁg/drOXIde and saemicilly active metals such as aluminum, magnesium fowdets, and

pozassium, Liquid will attack some fctms of alaszis, rubber and coatings.

Conditions to Avaid: When deceapesed by hot metals. ultraviolet radiazien, acids or acid
fames, nignly toxic hydrogen chloride gas and small amounss of $hog¢gene and carbon

monoxide {imes are evolved. Open flimes, welding 2ces Or other high temgecazuce sources
whieh induce thermal decomposizioa should be avoided.

FROIECTIVE MEASURES

: Store in a cool, dry and dark place., Do not store in alusidum

cortainers, Contaminated clothing should be placed in closed containers until it can
discazded or ‘cleaned.

als: Provide proper ventilation, Sinks. sscvers and eyewash stsatiens should
be easily available.

Pratective Clothing (Should not be substituted foc proper handling and engineering confrols):
svfla:p-pcoof goggles, iapesvious clothing.. ?Ioves (not Leaznec), and face shield. Wash
clothing before reuse: it may not be possible to clean sntaminazed leather.

220t Por any. detectable levels use a self-contained breataing apparatus with
full facepiece and operated in a positive pressure mode or a combination Type C
up|olled—a_|r respirator vitb an auxiliary self-contained breathing appacazus, both wizn a
ull facepiece and operated in a positive pressure mode. ightiag use a
elf-contained dreatning apmczatus vith a full facepiece s==tazed INn a positive pressure

de, m...usa.gg we_ a gas mask providing protection against organic vapors ec an sscape
self-contained breathing apmcatus,

n—v o

PROCEDURES FOR _SPILLS AND LEAKS

Warn other wocxecs of spill. Put on proper protective clothing and squicment, Ventilate the
area. Hop, vipe or soak up imeedlazely in absorbent mateclal such as vermiculite o7 dry sand

?nd xeve 10 safe place out=of=dogcs, Contain |I(1UId. transfer to closed metal containers. roc
lnal disposal, contact your regional office of the New York State Department of eavicormental

Conmsecrvasion,
For ssze information:

Contact the Industrial Hygienist er Safety officer at your wrksite ot the New York State
w\-:(aﬁnt %zcl)isealth. Bureau of Toxic Substance Assessment, 2 University place, Albany,

recycied paper
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Chemical Fact sheet* Version 3
CHLOROFORM

The information in this sheet applies to workplace exposure resulting from
processing, manufacturing, storing or handling and is not designed for the
population at large. Any generalization beyond occupational exposures should not be
made. The best industrial hygiene practice is t0o maintain concentracions' of all
chemicals at levels as low as is practical.

m’?‘“ﬁf‘m?: Trichloromethane, methyl trichloride, trichlezofoem methane,
richnforoterm, ; CAS 67-66-3.

Trade Names: Freon 20, R20 and others.

lses: Reftigecant, extracting agent for penicillin and pharmaceuticals, in the
manufacture of plastics and synthetic fibers, solvent, anesthetic.

Appearapnce: Clear, colorless liquid.
Odar: GEther-liXxe, i Lactanle + 200 ppm.

Evaporation: 'Rapid, fumes generally heavier than air.
" Behavior in Water : Only very slightly soluble; sinks.

HEALTH BAZARD TNFORMATION
QSHA_Standard: S0 ppm.
NIOSH Recommended Limit: 2 ppm.
copms i: Average 8 hour exposure == 10 ppm.
- Shart _Term Expasure:

Iohalation: Symptoms are general(ljy not observed at exposures below 90 ppm for
minutes. Effects may include headaches, ﬁoundlng heart, dizziness, slowed
reactions, Unconsciousness, coma and death. Delayed effects of exposure which
may not ecsur for up to 24 hours can include cramps, muscle tremors, jaundice,
profuse sweating, liver damage, coma and death.

Skin: Can cause reddening of the skin, followed by blistering and chemical
burns on prolenged contact.

Eye<: Vapors may cause stinging sensation. Splashes may cause pain, burning,
redness and damage to tissues.

.Ln.ﬁgT;j_a.n: Hia}y cause nausea, vomiting and other symptoms as listed under
inhalation. or an adult, death may Tesult from 30 ml1 (1 liquid ounce).

Long Term Exposure:

The following symptoms have been observed in people exposed to levels up to 200

pea over periods of weeks, months or years: depression, hallucination,

sluggishness, loss of appetite, fatigue and liver and kidney damage, Chlorofor

:lgta gﬁgcr%ricauspect agent because high levels cause kidney and liver cancer in
3 .

*rprepaced by the Bureau of Toxic Substance Assessment, Nw York State Department of

Bealth, For an explanation of the terms and abbreviations used, see *Texic

|S_Iub?:[[ﬁnces: Bow Toxic 1Is Toxic. available from the New York State Department of
ealth.
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Inhalation: Move person to fresh air, Give artificial respiration or oxygen
as required, Seek medical attention,

EMERGENCY AND FIRST AID INSTRUCTIONS

Skin: Remove soaked clothing, Wash affected areas with seap and water for at
least 5 minutes. Seek medical attention If necessary,

s _Wash eyes with large amounts of water for at least 15 minutes. Seek
E Médical attention.

lagestion: Seex medical attention {mmed{ately,

: Expired air and blood levels may be useful in estimating
levels of acute exposure,

EIRE AND EXPLOSION INFORMATION
General: <Ghlozoform IS non-flammadle and nron-explosive,
REACTIVITY

¢ Strong alkalies like lye and potassium hydroxide decompose
chloroform to chloride Salts and formates,

Canditions to Avaid: Sunlight will decoagose chloroform to highly toxic fu .
PROTECTIVE MEASURES
Storage and Handling

S“OWGFS.

Store in dark bottles or cans in a cool place.

Provide adequate ventilation, eyewasa stations and

substituted for

for_proper handling and
engineering coptrola): Impervious gloves, splash—proof goggles and apron
should be worzn If contact PS likely. . P P 9099 P

Brotectjye Equipment: £Eor any detectable levels use a self-contained breathing
apparatus with a full facepiece oOperated IN a pesitive pressure mode or_a
combination Type C supplied-air respirator with an auxiliary self-contained
breathing apparatus, both vith a full facepeice and operated in a positive

pressure mode, ~aid USe a gas mask with an
organic vapor canister ¢z an escape self-contained breathing apparatus.

ERQCEDURES FOR_SPILLS AND LEAKS

Get all workers out of spill area._ Use respirator and protective clothing when
spreading absorbent material on spill. shovel into buckets and take to safe
place in open air. Allow to evaporate. = Wash spill area with soap and water.

For final disposal contact your regional office of trhe New York State
Department of Environmental Conservation,

For more information:

Contact the Industrial Rygienist or Safety Officer at your worksfte or &! .

New Pork State Department of Health, Bureau of Toxic Substance Assessment,
University Place, Albany, New York 12203

resevortanrd n—"-\nrs 1 O 0 ; 3 :

ek sy nered oo jeesarerengg




Juswuosiaue pus {Jojwae . 1aded pajoAdas
Chemical Fact sheet* Version 3

LEAD (Metalligc and Inorganic Compaunds)

*he informaticn In this sheet applies to workplace exposure resulting £reog processing,
aanufactucing, storing ot hancy.inci and is net designed for the population at large.. Any |
genecalization seyond occupational exposures should not be made. The best industrial hygiene
pcactice ls to saintain concentrations of all chemicals at levels as low as is gractical,

¢ Lead, CAS 743%=92-1; lead carbonate, CAS $§398-$1-d; lead chloride,
CAS 77%8=-95=4; }ead monoxide, CAS 1317-36=8; lead swléide, CAS 1314-87-0; and others.

Trade Names: <C.I. Pigment' Metal 4, ¢.1. 775735, Lead flake, Whele lead, Lithacge and others.
Oses: tank linings, piping and other chemical reaction equiment; Betroleum refining:

zanufactuce of gasoline additives; pigments foc paint; stocage batteries, solder and
fusible allays; radiatisen shielding. and others.

PEYSICAL INFORMATION
Appearapnce: Bluish 'white to silvery grey solid (lead metal).
Qdor: None.
Behavior in Wateg: Insoluble.
HEALTH HAZARD INFORMATTON

QSEA Skandard: Average & hour exposure s 0,08 ng/m3 (lead).
NIOSH Recommended Limip: Average 10 hour day ¢¢ 40 hour week exposure == 0.1 mg/m3 (lead).

ACGIE Becommended Limir: Average 8 hour exposure <= 0.15 mg/m3 (lead).

HOTE®: 3locd=lead level is a good i{ndicater of total lead exposure. Current 9sd4a regulations
tequice shac if an individual has a sloed=-lead Level greater than ¢c equal to .030 =29 |ead
per 100 al. blood, he oc she must be ¢emoved from all exposures s lead and cannot return
to Ehe exposure envicorment until the blood level é¢alls 20 .040 a9 lead #e¢ 100 al, blood
or ¢38,

Short Term Exposure:

‘Mass:r Lead i{s a _cumulative poison. Increasing amounts can build up'in the body_
eventually reaching a point where sympeams and disability eceur. Lead dust carried home
on csntaminatsd cIothln? con result in exposure and sy=mpteas in other family members.

0

Standards only protect Tor inhalation exposure. Extra precautions should be taken if skin
exposure also’ occucs.

Inhalation: The effects of exposure to ¢{umes and dusts of inorganic lead may not develop
quickly. Symptoms may include decreased physical ¢ithess, fatigue, sleep disSturbance,
headache, aching bones, and muscles, <esnstigazion, abdominal pains and decreased )
appetite. These effects a¢e reported to be reversible if exposure ceases. Inhalation of
large amounts of lead may lead to seizuces, coma and death.

Skins May cause irritiation,
Syss: May <aqgse lrritazion,

Ingesriop: See effects listed for inhalation. Iagestien of large amounts of lead may
lead to seizures; coma and death.

long Term Expasuce:

Lead <an aceuauwlaze in the body sve: a period of time. Therefore, lonq sec® exposures to
lower levels can result in a build up of lead in the body and =cce severe symptoms. These
My include anemia, sale skin, a blue line at zhe gu= marqgin, decreased nand=grip
strength, abdominal pain, severe constipation, nausea, vomiting, and paralysis of the

weist joint. ®relonged exposure may also result in kidney damage, If the nervous systen
is affécted, usually’'due to very high exposures, the resulting effects include severe
headache, convulsions, coma. delicium and death. = In non-fatal <asss, recovery is slow ang

not always complete. Alcohol ingestion and Phys_ic_al exection may briag On symptoms.
Continwus exposure can result in decreased fertility. 2levazed lead exposure of either
Factent before pregmancy can increase the chances of miscacciage or birth defects.
Exposure of the moeher during pregnancy can cause birth defects.

*?repaced by the Bureau of Toxic Substance Assessment, New Yock State Ospaciment Of fealen,

For an exBIanation of the terms and abbreviations useg, seeI *Tozi¢ Substances: How Toxic IS
Toxic® available £rom the New York State Department of Health.



EMERGENCY AND FIRST AID INSTRUCTIONS

: Move person to fresh air. Give artificial respiraten as needed. Saz aedlcal
attention {(smed{itely .

Skins Wash area uith plenty of soap and rater. iessv¢ iny contaminated clothing.

Lzedr Mase eves with plenty of vater for 15 siavtes, Seek sedizal attention, if necessacy.

Ingastion: If secson IS conscious, give water. Seet wedical attention.
: Whole blood lead levels, <¢i:cculiiisg plassa/ecythrocyte lead concentration
tatie, arine ALA, Urd ecyzacocyte protopocphyrin fluorescent microscopy may all be useful

iN monitoring Or assessing lead exposure. <Aelaziag igents sub « edezaze disodium

calsdia and penicillamine are generally usméd im the therapy of acute lead
intexificacion,

EIRE_AND EXPLOSION INFORMATION

Genegal: lot combustible. If exposed to fire, may release toxic fumes Or sulfur and lead
oxides.

s GJse extlngulsner appropriate to duzrning saterial, When fighting fire, wear a -

igldf—contained breathing apgazitus with a full facepiece and opmcazed” in posSitive pressure
Q@ u

BREACTIVITIX
Batecials to Avaid: Reacts violently with potassium.

Canditions to Avoid: Excessive heat.

- oo e ot ®
Storage _and _Handling: Store in an area avay from heat and heep sepacate from potassium.
¢ M3equate ventilazien, simks, sacwers and eyevash stations should be
‘“"‘pé‘w‘iﬁ.'a‘.:" _—

pall wody worx clothing should e wvorn (acluding dump caps o¢ hard nats, rubber gloves,

and ¢7e prozection, fmployees snouwld routinely wash thelr skin tascsughly amd chanqe
Clothing at the e¢md Of each werx shift.

Protective Fouipmenat: por Jevelg up to 0.5 mg/md USse a supplied-air respirator, a

self=contained breathing appsratus or an air-purifying respirator vith bigh-efficiency
particulacte filter. W use a supplied—air respirator esecazsd
in continuous flow mode or a powered air-purifying respirator witn aign efficiency
particulate filters. use any_ of the above with a full )
facepiecs. [For levels up to SO ma/m+ use a Type C supplied—air respirator ocm=cazed in a
positive pressure mode. Eag leyels un to 100 mg/m3 use a Type C supplied-air respirator
with a fklll faceplece ocmcated

190 mo/nS_ gz in'areas of mengwn concencracions

IN a positive pressure aede, muggglmm_
use a self-contained scedzhing apeacazus

with full facepiece szecated IN a positive~pressure sde Or a csmbination Tyse C

supplied=-als respiracor with an auxillacy self-contained breathing apgacazus, both vith r
full facepiece and s¢ecazed |nha ?osmve pressuce
.—Q

. sode, . {.u-nsm_:m_u&nmm
iled use a respirator with aig ticienesy particulate filTers or TN escace seli=conzained

bteatbing sppazazus.
: NO eazing, drinking, ¢c¢ smokiag in aceas wnece the dusts or ¢umes sf ‘lead or
Its @apounds art present.

FROCEDURES_FOR_SPILLS AND LEAKS

Get 31 worxers out Of spill area. _Put On aecessacy protective equiment {ncluding .
respirators. . If spill is a solution cover with a>eocbenz and shovel into suitable container.

If spill is in pewder form, vacuum whenever sogs(dle tO avoid raising dust by svweeping or
2lewing, 2lace in suitable_container.

¢ Final disposal <ontact your reqional offlce Of tne
Hew York State desac¢zaent of Environmenta Conurvatig;‘ y “ ) .
For more information: o ]
Contact the Industrial _Aygienist_se¢ Safety Officer at your werxsite or the wew York State

Department of Aealwn, Bufeau of Toxic SubSstance issesszens, 2 University placs, Aldaay,
New York 12203.
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APPENDIX B

SITE-SPECIFIC QUALITY ASSURANCE PROJECT PLAN

B-1
[Bold items enclosed in brackets denote changes from otiginal text]
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Section 30 -- Project Susmary

Vork Plan Group: M
Site No.: 31
Site Name: Soil North of Building 648

Site Description: A complete site description and history are presented in

Sections 20 and 3.0 of the attached work plan.

Phase I — Field Screening
Physical Survey (check all that apply):

X
RS

Overall Physical Reconnaissance _X_ Habitat/Biota Survey
HNus/0VA Surface Emission Survey —— Asbestos Survey (in Rubble)
Radiation Survey X Hydrologic Assessment

Geophysical Survey (check all that apply):

X

X

Electromagnetic Conductivity: — Ground Penetrating Radar
X EM-31 ___ EH-34 —— Seismic Refraction
Magnetometry - Seismic Reflection .

Very Low Frequency

Analytical Screening (check all that apply):

X

3100%90

Field Analyses:
Soil Headspace Analyses:  Planned Number of Samples _

Soil Gas Analyses :  Planned Number of Samples
Laboratory Analyses :
PLANNED NUMBER OF SAMPLES CATEGORIES OF ANALYSES
Surface Water X. Volatile Organic Compounds
Sed iment _X_ Polynuclear Aromatic Hydrocarbons
Soil 44 X_ Phenols
Groundwater — Organophosphorus Pesticides
—— Chlorinated Herbicides

Duplicates
Trip Blanks

Field Blanks X_ Pesticides/Polychlorinated Biphenyls
Rinsate Blanks _X_ Total Recoverable Hydrocarbons

Other _X_ Metals ’
— Gross Alpha

Carbamates

()]




Section 30 -- Project Summary (Continued)

Phase II -- Characterization

Group/Site Nos.:  M/31
Site Name: Bldg. 648
Revision No.: 0

Date: 4-24-89
Page No. : 4 of 11

PLANNED NUMBER OF SAMPLES

Surface Water — Air —
Sediment L Biota:

Soil 25 Flora ___
Groundwater 4 Fauna __

Duplicates
Trip Blanks

Field Blanks
Rinsate Blanks

o o o [

CATEGORIES OF ANALYSES

—X_ Purgeable Aromatics
X Purgeable Halocarbons

_X_ Base/Neutral Extractables
X Acid Extractables

___ Polynuclear Aromatic Hydrocarbons

_X_ Pesticides

—X_ Polychlorinated Biphenyls

X Total Recoverable Hydrocarbons
_X_ Metals

_X_Cyanide

Additional analytical categories are identified below:

—— Gross Alpha

—X_ Total Organic Carbon

_X_ Hardness (water only)

X Alkalinity

—X_ Total Suspended Solids
(water only)

—X_ Total Kjeldahl Nitrdgen

X Ammonia Nitrogen

—X_ Orthophosphate Phosphorus

—X_ Dissolved Oxygen (in field)

—X_ 5-day Biological Oxygen Demand
—X_ Chemical Oxygen Demand

X_pH

X_ Percent Moisture

X_ Grain Size

-X_ BTU Content

X Ash Content

—X_ Total Halogens

_X_ Sulfur

X Ignitability

—X_ Cation Exchange Capacity
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Section 40 — Project Organization and Responsibility

The overall organizational structure for this site is discussed in Section 4.0
of the GQAPP. Site-specific designated personnel and their responsibilities
are listed below:

Site Manager:
Team/Task Leader(s): To Be Determined
Field Support Personnel:

Biographies for those personnel listed above which are not included in the
GQAPP are included in Appendix A of this document.

Section 50 — QA/QC Objectives for Measurement Data

Criteria for’reporting the accuracy, precision, and completeness of data are
presented in Section 5.0 of the GQAPP. Detection limits for screening and
quantitative analyses are presented in Section 9.0 of the GQAPP. Procedures .
used to assess data accuracy, precision, and completeness are presented in

Section 14.0 of the GQAPP. All analytes (including field parameters), sample

media, and method numbers relevant to the investigation of this site are

listed in the following table, which also identifies any modifications to the
accuracy (A), precision (P), completeness (C), and detection limit (DL)

criteria specified in the above-referenced GQAPP sections.
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. Analyte Media Method No. A P C DL
*
Laboratory Screening Analyses
Volatile Organic Compounds  S/W — NM NM M N/
Polynuclear Aromatic
Hydrocarbons S/W - N/M N/M N/H N/
Pesticides S/V - N/M N/M NM NM
Polychlorinated Biphenyls S/W - N/ N/M N/M N/
Total Recoverable
Hydrocarbons S/ EPA 418.1
Phenols S/V - N/M o N/M o NM N
Arsenic S/V - NM N/ NM o NM
Cadmium S/V - N/M N/M NM N
Chromium S/V - NM  N/M N/M NM
Copper s/ - N/M N/M N N/M
Lead S/V - NM  N/M N/M T NM
Nickel S/W - N/M NM O NM NM
Silver S/V - NM o N/M NM N/
Zinc S/V - N/M- NM NM NM
ik Analyses
.. Volatile Halogenated
Hydrocarbons S/V EPA 8010/601 N/H O NM o N/M N
Volatile Aromatic
Hydrocarbons S/V EPA 8020/602 N/M NM - N/M N
TCL Purgeables + xylene S/V EPA 8240/624 N/M NM o NM N/M
TCL BNAs S/V EPA 8270/625 N/M - N/M NM - N/M
TCL Pesticides & PCBs S/V EPA 8080/608 N/M N/M N/M N/M
Total Recoverable
Hydrocarbons S/W EPA 418.1 N/M- N/M NM NM
TCL Metals:
Aluminum S/V EPA 6010/200.7 N/M N/M N/M N/M
Antimony S/V EPA 6010/200.7 N/M o N/M N/M NAM
Arsenic sw  EPA 7060/206.2 N/M o NM N NM
Barium S/V EPA 6010/200.7 N/M - NM N/M N/M
Beryllium S/V EPA 6010/200.7 N/ N/M O NM N
Boron S/W EPA 6010/200.7 N/M o NM N/M o N/M
Cadmium S/V EPA 6010/200.7 N/M o NM o NM o NM
Calcium S/V EPA 6010/200.7 N/ N/M o N/ N/
Chromium S/W  EPA 6010/200.7 N NMONM N
Cobal t S/V EPA 6010/200.7 N/ NM NM N/M
Copper S/V EPA 6010/200.7 N/M o NM NN NN
lron S/W EPA 6010/200.7 N/M o NM o N N/
Lead S/W EPA 74211239.2 N/M o N/M o N/M NAM
Magnesium S/ EPA 6010/200.7 N/M o N N NAM
Manganese S/V EPA 6010/200.7 N/M o N/M o N N
. Mercury S/W EPA 7471/245.1 N/ N/M o N/M o N
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Analyte Media Method No. A P C DL
Nickel S/V EPA 6010/200.7 N/H N/M N/H N/M
Selenium S/ EPA 7740/270.2 N/JH N/H N/M N/M
Silver S/V EPA 6010/200.7 NJH N/H N/M N/
Sodium S/V EPA 6010/200.7 N/ N/H N/M N/M
Thallium S/V EPA 7841/279.2 N/M N/M  N/M  N/M
Vanadium S/V EPA 6010/200.7 N/M N/M  N/M  N/M
Zinc S/v EPA 6010/200.7 N/JH N/M  N/M  N/M
Cyanide S/V EPA 9010/335.2 N/M  N/M N/M N/M
TOC S/V EPA 9060/415.1 N/M  N/M  N/M N/M
Hardness v EPA 130.2 N/JH N/H NH  N/M
Alkalinity v EPA 310.1 N/M  N/M N/M  N/M
Total Suspended Solids v EPA 160.2 N/M N/M N/H  N/W
Total Kjeldahl Nitrogen S/V EPA 351.3 NJH NH N/H N/M
Nitrogen-Ammonia s/v EPA 350.2 NH N/M  NH  N/M
Orthophosphate Phosphorus S/V EPA 365.2 N/M N/M N/H N/M
5-day Biological Oxygen
Demand v SM 507 N/JH N/M  N/H  N/M
Chemical Oxygen Demand v EPA 410.4 N/M  N/M  N/M N/M
pH v EPA 150.1 N/M  N/M  N/M N/H
Percent Moisture S ASTH D-2216-80 N/M N/M  N/M N/}
Grain Size S ASTH D-422-63 N/M  N/M N/M  N/L
BTU Content S ASTH D-2015-77 N/M  N/M  N/M  N/M
Ash Content S ASTH D-482 N/M N/M N/M N/H
Total Ealogens S ASTH D-808-81 N/M  N/M  N/M  N/M
EPA 325.3 N/M  N/M  N/M N/M
Sulfur S ASTM D-129-64 N/M  N/M  N/M  N/M
Ignitability S/V EPA 1010 N/M  N/M N/H NH
Cation Exchange Capacity S EPA 9081 N/M  N/M  N/M  N/M
Field larameters
pH v Field N/M  N/M  N/M  N/M
Specific Conductance v Field N/M  N/M  N/M  N/H
Temperature v Field N/M  N/M  N/M  N/M
Dissolved Oxygen v EPA 360.1 N/M  N/M  N/M  N/M

Notes: S Soil and/or sediment
¥V = Groundwater and/or surface water
N/M = No Modifications from GQAPP

*

With the exception of Total Recoverable Eydrocarbons and Gross Alpha, the
laboratory screening analyses do not have EPA method numbers.
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Section 6.0 -- Fieldwork and Sampling Procedures

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section 70 -- Sample Custody

Sample custody procedures are presented in Section 7.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section 80 -- Calibration Procedures and Frequency

Calibration procedures and frequency are presented in Section 8.0 of the
GQAPP. Modifications to these procedures are described below:

No Modifications

Section 90 — Analytical Procedures

Screening and quantitative analytical procedures are presented in Section 9.0
of the GQAPP. Site-specific accuracy, precision, completeness, and detection
limit criteria are presented in Section 5.0 of this SQAPP. Modifications to

any other of the analytical procedures are described below:

No Modifications
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Section 10.0 — Data Reduction, Validation, and Reporting

Data reduction, validation, and reporting procedures are presented In Section
10.0 of the GQAPP. Modifications to these procedures are described below:

No Modifications

Section 110 — Internal Quality Control Checks

Internal quality control check procedures are presented in Section 11.0 of the
GQAPP. Hodifications to these procedures are described below:

No Modifications

Section 120 — Performance and Systea Audits ‘

Performance and system audit procedures are presented in Section 12.0 of the
GQAPP.  Specific audits planned for this site investigation are listed below:

Audit Type Frequency/Date Description

To Be Determined
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Section 13.0 -- Preventive Maintenance

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications

Section 140 -- Procedures Used to Assess Accuracy, Precision, and
Completeness of Data

Procedures used to assess the accuracy, precision, and completeness of data
are presented in Section 14.0 of the GQAPP. Modifications to these procedures -
are described below:

No Modifications

Section 15,0 -- Corrective Action

Corrective action procedures are presented in Section 15.0 of the GQAPP.
Modifications to these procedures are described below:

No Modifications
Section 160 -- Quality Assurance Reports to Management

Quality assurance report procedures are presented in Section 16.0 of the
GQAPP. Modifications to these procedures are described below:

No Modifications
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Appendix A -- Additional Personnel Biographies

Personnel assigned to this site Investigation vhose biographies do not appear

in the GQAPP are listed below; biographies for these site personnel are
presented on the following pages.

To Be Determined

316G+ 23




APPENDIX C

THREATENED AND ENDANGERED FLORA AND FAUNA
ASSOCIATED WITH NAS PENSACOLA
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APPENDIX C
THREATENED AND ENDANGERED FLORA AND FAUNA OBSERVED OR LIKELY TO
OCCUR WITHIN THE HNAS PENSACOLA FACILITY OR NEARBY

Base *
Scientific Mame Common Name Status FGFWFC(or FDA) USFWS Habitat
FISHES
Acipenser oxyrhynchus Atlantic sturgeon M ss¢ UR 2 Gulf coast, estuarine
Ammocrypta asprella Crystal darter u T UR 2 Fresh wator
Etheostoma histrio Harelquin darter u SSC Fresh wator
Fundulds jenkinsi Salt marsh topainnow P SSC Salt, fresh, brackish waters
Lepisosteus spatula Alligator gar u SSC Brackish, fresh, salt wator
Moxostoma carinatum River redhorse u ssc Fresh wator
AMPHIBIANS AND REPTILES
Alligator mississippiensis American Alligator R s$sc T(S/A) Swamps, marshes, ponds
Caretta caretta caretta Loggorhoad turtlo M2 T T Marine, coastal
Chelonia mydas mydas Green turtlo M? E E Marine, coastal
Dermochelys coriacoa Leatherback turtlo M E E Marine, cocastal
Dryaarchon corais couperi Eastern Indigo snake P T T Open areas near wator
Eretmochelys imbricata Hawksbill turtlo M2 E E Marine, coastal
Gopherus polvphemus Gopher tortoise P 8§sc UR 1 Sandy coastal plains
Graptemys pulchra Alabama map turtlo U SSC Swamps, streams, marshes,
ponds
Lepidochelys kempi Atlantic cidley M ? E E Marine, coastal
Rana arecolata aesopus Florida gopher frog P SSC UR 2 Sand hill communities
Macroclemys temmincki Alligator snapping SR SSC UR 2 swamps, marshes, ponds
turtle
MAMMALS
Mustela vison lutensis Florida mink U UR 2 Terrestrial habitats
Peromyscus polionotus Perdido Key beach N/A T E Beach dunes
trissyllepsis mouse
Trichechus manatus West Indian manates M E E Atlantic and Gulf coasts
latirostris
Ursus americanus floridanus Florida black boar N/A T UR 2 Titi swamps
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Scientific Name

Base ©
Common Name Status

status
FGFWFC(or FDA) USFWS

Habitat

BIRDS

Charadrius nelodus
Charadrius alexandrinus

Dendroida dominica
.stoddardi

Dendroica kirtlandii

Haenatopus palliatus

Egretta rufescens

Egretta caerulea

Egretta thula

Grus canadensis pratensis

Falco peregrinus tundrius

Falco sparverius paulus
Haematopus palliatus
Haliaeetus leucocephalus
Pandion haliaetus
Pelecanus occidentalis
Picoides borealis

Vermivora bachmanii

Campephilus principalis

Sterna antillarun
Mycteria americana

Rostrhamus sociabilis

INVERTEBRATES

Copris gopheri

Piping Plover P
Snowy plover P
Stoddard®s yellow- P
throated warbler
Kirtland*s warbler U
American oystercatcher u
Reddish egret P-u
Little blue heron P-u
Snowy egret P—u
Florida sandhill crane u
Arctic peregrine M
falcon
Southeastern kestrel R
American oystercatcher P
Bald eagle P
Osprey R
Brown pelican R
Red-cockaded P
woodpecker
Bachmann's warbler U
Ivory-billed U
woodpecker
Least tern
Wood stork u
Snail kite

Scarab beetle P

T T
T UR 2
UR 2
E E
SSC
5$8C UR 2
SSC
SsC
T
E T
T UR 2
SSC
T E
SSC
SSC AC
T E
E E
E E
E E
E
UR 2

Open dry, sandy beaches
Open dry, sandy beache
Wooded habitats

Wooded habitats

Coastal habitats
Freshwater/coastal wet ands
Freshwater/coastal wetlands
Freshwater/coastal wetlands
Freshwater wetlands

Winters on coasts

open pine forests, clearings
open coastal beaches

Pine forests/coastal habitat
Near water

Mangrove trees, coasts
Cavity nests/old pine stands

Wooded habitats
Wooded habitats

Coastal habitats

Freshwater/coastal wetlands
Freshwater/coastal wetlands

Associated w/Gopher Tortoise
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Base * Status

Scientific Name Common Name Status PGFWFC(or FDA) USFWS Habitat
PLANTS
Chrysopsis gossypina Cruise’s goldon-artor P E UR 1 Coastal dunes

cruiseana
Drosera intermedia Spoon-leaved sundew R T Aquatic habitats
Epigaes vepens Trailing arbutus U E Dry, acid, randy roil
Kalmia latifolia Mountain laurel U T Rich, moist, shady woods
Lilasopsis carolinensis Carolina lilaeopsis R UR 2
Lilium iridollae Panhandle lily U E UR 2 Black, mucky soils
Pinguicula planifolia Chapman®s buttorwort U RE UR 2
Polygonella macrophylla Large-leaved jointweed R T UR 1 Sand pino-oak scrub
Rhododendron austrinum Orange asalea U E UR § Moist, woody habitats
Sarracenia leucophylla \Whit.—tp pitchorplant R E open acid bogr
Sarracenia rubra sweet pitchorplant u E UR 2 Aéid bogs/slash pine voodr
Stewartia malacodnedron Silky camellia U E slopes of voodod ravines
E* =+ Endangorod
T = Throatonmd

UR 1 = Under roviow, for Pederal listing with substantial evidence in existence indicating at least some

degree of biological vulnerability and/or throat.
UR 2 = uUnder review, insufficient biological data avaiiable.

UR 5 = candidate species, but taxa has proven to bo more widespread than was previously believed and/or

those species that are not subject to any identifiable throat.
FDA = Florida Department Of Agriculture.
FGFWFC = Florida Game and Freshwater Fish Commission.
USFWS = U.S. Fish and wildlife Service.
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Base °® =

R =
M =
SR =
P =
U -
VA s

C (Cont.)

Status of species on the NAS Pensacola facility.

Resident.

Migrant.

Suspected resident.

Possible resident due to available habitat; survey required.
Unknown, survey required.

Not expected to eccur on the NAS Pensacola facility.




18. BASELINE RISK ASSESSMENT

As part of the Remedial Activities Investigation, a baseline risk
assessment will be conducted to determine the level of effort required
in the Feasibility Study (FS) for remedial actions. The baseline risk
assessment will provide an evaluation of the potential threat to human
health and the environment in the absence of any remedial action, by
providing the basis for determining whether or not remedial action is
necessary and the justification for performing any remedial actions.

The baseline risk assessment identifies and characterizes the toxicity
and levels of hazardous substances present in the media of concern
(e.g., air, groundwater, soil, surface water, sediment, or biota), the
. environmental fate and transport mechanisms within the media of concern
(e.g., physical, chemical, biological degradation processes, and
hydrogeological conditions), the potential human and environmental
receptors, the potential exposure routes and the extent of actual or
expected exposure, the extent of impact or threat (i.e., risk
characterization), and the level or levels of uncertainty associated
with all of the above. The complexity of the"site will determine the
level of effort required to conduct the baseline risk assessment. The
conclusions of the baseline risk assessment will determine the level of
effort required in the risk assessment to be conducted in the FS.

The baseline risk assessment can be divided into four tasks:
contaminant identification; exposure assessment; toxicity assessment;
and risk characterization.

18.1 Contaminant ldentification
The main purpose of this step IS to screen available information on the
hazardous wastes present at the site and to identify contaminants of
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concern to focus on in subsequent efforts in the risk assessment

process. It may be useful at some of the NAS Pensacola sites to select
"“indicator chemicals™ to represent the most toxic, persistent, and/or
mobile substances among those identified that are most likely to
contribute significantly to the overall risk posed by the site.
Sometimes this indicator chemical can be selected to represent a *‘class™
of chemicals (e.g., trichloroethylene to represent all volatiles).

B2 Exposure Assessment

In this subtask, actual or potential pathways are identified,
populations potentially exposed are characterized, and the extent of
exposure is determined. ldentification of potential exposure pathways
helps to conceptualize the migration of contaminants from an existing
source to an existing or potential point of contact. An exposure
pathway may be viewed as identifying four elements:

1) A source mechanism of chemical release into the environment;

2) An environmental transport medium (e.g., air, ground water,
biota);

3) A point of potential contact with the medium of concern; and

4) An exposure route to the population from the contact point.

The purpose of this analysis is to provide decision makers with an
understanding of both the current risks and potential future risks if no
action is taken. Therefore, as part of this evaluation a reasonable
maximum exposure scenario should be developed, which reflects the
type(s) and extent(s) of exposures that could occur based on the
expected future use of the site.

The final step in the exposure assessment is to integrate the
information and develop a qualitative and/or quantitative estimate of
the expected exposure levels resulting from the actual or potential
release of contaminants from the site.
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18.3 Toxicity Assessment

This step considers: (1) the types of adverse human or environmental
effects associated with contaminant exposure; (2) the relationship
between the"magnitude of exposure(s) and the adverse effects; and (3)
related uncertainties such as the evidence for a chemical®s potential
carcinogenicity in humans. Typically this process relies heavily on
existing toxicity information and rarely involves the development of new
data on toxicity or dose-response relationships.

184 Risk Characterization

In the final stages of the baseline risk assessment, a characterization
of the potential adverse effects to human health or environment of each
scenario derived is developed and summarized. By integrating
information developed during the exposure and toxicity assessments,
estimates of risk can be developed to include carcinogenic risks,
noncarcinogenic risks, ®and environmental risks. To characterize
environmental risks, the potential exposures to the surrounding
ecological receptors must be identified, and the potential effects
associated with such exposure(s) must be determined. Important factors

~ to examine include disruptive effects to populations (plant and animal)
and the extent of perturbations to the ecological community. [In
addition, the Integrated Risk Information System (IRIS) will be
utilized.
The following data will be obtained for each site as part of the
baseline risk assessment:
o Distance to the closest residence (on or off NAS Pensacola);
o Type of barrier, if any, to prevent access;
o Approximate population within 0.25 mile of the site (including
NAS Pensacola);
o Sensitive land uses in the vicinity of the site (e.g., schools,
hospitals, retirement homes, etc.);
o Activities (recreational and/or occupational) which take place
near the sites, and the estimated number of people involved;
\
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o Records of any environmental and/or health complaints regarding
the sites; and

o Log of any actions taken by a health unit regarding health
issues, complaints, and concems.]

The results of the baseline risk assessment may indicate that the site
poses little or no threat to human health or the environment. In such
cases, the FS should be appropriately scaled down or eliminated. The
results of the Remedial Activities Investigation and baseline risk
assessment will serve as the primary basis of documenting a no further
action decision.

[1t should be emphasized that all the tasks conducted as part of the
baseline risk assessment will be performed On an interactive basis
between the various disciplines required (i.e., hydrogeologists,
chemists, risk assessors, eic)), the Ravy, and the reviewing regulatory
agencies (i.e., FDER and BPA) and that the goal of these tasks is to
produce appropriate, sufficient, and high quality data to complete the
baseline risk assessment.]
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19. FEASIBILITY STUDY

Further details on the specific tasks to be performed as part of the FS
will be described in detail during the update of this workplan after the
initial phases of the fieldwork have been completed. However, it is
anticipated that if contamination of some degree is identified on-site,
the general approach described below will be followed.

As part of the initial scoping activities of the FS, E & E will prepare
a summary of field data collected during the Rl to compare and evaluate
the concentration of the contaminants of concern against the cleanup
criteria developed. E & E will prepare a qualitative and quantitative
summary of contamination for the scenarios identified during risk
assessment evaluation. Results of this evaluation will serve as a basis
for the screening of applicable remedial technologies for the
development and evaluation of remedial action technologies.

19.1 Screening of Applicable Remedial Technologies

E « E will screen and develop applicable technologies for the
remediation of any on-site contamination. In the process of screening
applicable technologies, E &« E will consider all arars and identify
problems, and determine pathways of contamination using a
receptor-oriented approach based on the threat to the public health,
welfare, and the environment. In this summary, pathways will be
outlined for each medium of concern. E & E then will identify
applicable remedial technologies for each general response action such
as contaminant removal, treatment, disposal, and so on. The
identification of technologies will be based on technical selection
criteriaand E & E’s engineering judgment.
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192 Assessment of Applicable Remedial Technologies

During the assessment process, E & E will consider the relative
applicability of each technology. In addition, criteria such as
environmental, institutional, and public health impacts, and technical
feasibility will be applied. A discussion of the applicable
technologies will be provided for each general response action. The
summary will include comments as appropriate concerning the reliability
and implementability of the technology.

193 Risk Assessment

Based on the results of the baseline risk assessment conducted during

the Remedial Activities Investigation, E & E will perform a detailed

risk analysis to determine the acceptable levels of risk. This will

allow the Navy to balance the increase in costs associated with each

alternative against gains in safety. The risk analysis will include

consideration of site contaminant toxicity, transport mechanisms,

persistence in the environment, and impacts on human health and the

environment.

194 Development and Bvaluation OF Remedial Action Alternatives . ]
During the preceding task, remedial technologies will be assessed
independently without consideration of potential advantages or
disadvantages of technologies applied in combination. In this task,
individual technologies will be assembled into remedial action
alternatives for the site. During the assembly and evaluation of the
alternatives, criteria including technical feasibility, environmental
and public health, institutional impacts, and comparative costs will be
considered.

195 Selection of Recommended Remedial Action Alternatives

During this task, E & E will select a single remedial action alternative
for the remediation of the site. The alternatives assembled during the
preceding task will be compared using technical, environmental, and
economic criteria. E & E will consider present worth of total costs,
environmental effects, technical aspects, the extent to which
alternatives comply with ARARs, community effects, and other factors,

. 19-2
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when comparing alternatives. E & E will apply these evaluation criteria
uniformly to each alternative along with any additional criteria that
may result from the Navy project coordination. E & E will discuss the
.selection of the chosen alternative by means of a statement of the
relative advantages of the alternative over the other alternatives
considered.

19.6 FS Report

A draft and final FS report will be provided to the Navy for review and
comments .
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2. REPORT

[Following the Phase 1 investigation, E & E will prepare a Phase 1
Interim Data Report and Recommendations for each site. The purpose of
this report is to summarize briefly the findings of Phase | and provide
recommendations for the Phase II investigation. Thus, the Phase I
interim report will not be a formal report. In general, during the
proposed multi-phase investigation process, formal reports will be
generated only when little or no additional assessment work appears to
be required. Following the Phase I interim report, the work plans for
the Phase IT work will be updated accordingly. If the results of Phase
II indicate that no further action is warranted, a formal Phase II
report will be produced. However, If the Phase II results indicate that
additional investigation is required, this report will be produced as
the Phase II Interim Data Report and Recommendations and will only
briefly summarize the Phase II results and provide recommendations for
the Phase III investigation. Thus, the Phase II interim report will not
be a formal document. Following production of the Phase II interim
report, the work plans for the Phase III work will “beupdated.]

E & E will prepare a 90% draft [for each of the above-described]
reports, [which summarizes] the activities and results of [the
investigation tasks performed.] Upon receipt of comments [from] the
Navy concerning the 90% draft reports, E & E will prepare a draft final
report for the Navy and the Technical Review Committee (TRC) review.

The TRC review comments will be incorporated into final reports. Each
report will be written as an independent document, complete in its own
right, and fully supportive of the conclusions that it contains, [Where
appropriate,] public participation issues will be summarized, as will
interim remedial measures necessary to protect against continued
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degradation of conditions at the site(s). Information used in analyses,
but supplemental to the analytical results, will be provided in a series
of appendices.

Monthly progress reports during all field activities will be submitted
to keep the Navy apprised of fieldwork status and site conditions.
Current and planned activities as well as cost tracking will be
provided.

20-2
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21. DOCUMENT REVISION

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP,
GPMP, and work plans) will be necessary due to changes in site
conditions and/or program conditions or requirements. The schedules
shown in the GPMP and GSMP indicate document revisions approximately.
every two months for the GQAPP, GSMP, GHSP, and GPMP. Work plans will
be revised after each phase of fieldwork, with Phases III and 1V, if
required, fully developed after Phase II with separate cost estimations.
Revised documents will undergo the same review process (e.g., Navy and
TRC) as the original documents.
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22. PROJECT MANAGEMENT

Project management will be an ongoing process throughout this
investigation. This process includes preparation of bi-weekly project
status reports, coordination of schedules, mobilizations, and other
project incidentals with the Navy, management of project staff,
coordination with the E & E support groups (e.g., publications,
laboratory), and ongoing project review by E & E technical managers and
directors. These project management steps are described in detail in
the GPMP submitted to the Navy.
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23. PROJECT SCHEDULE

[Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for
Phases I, 11, 111, and IV, respectively. Given that the scopes of work
for Phase II and beyond are dependent on the results of the preceding
phases, the project schedules for Phases 11, 111, and IV are tentative.
In addition, the length of time between phases is subject to the
schedule in the Federal Pacilities Agreement Site Management Plan
(PPASHP).  The schedule in the PFASHP will be updated yearly.
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PHASE | TASKS
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522
ecology and environaent, inc.

. SITE SAFETY PLAN

' Version 988

A. GENERAL INFORMATION

Projoct Title: gSite 7 ~ Firefighting School Area Project No.: UH1303
TpD/Pan NO.:
Projoct Manager: John Barksdale Projoct pir.: Rick Rudy

Location(s): Firefighting School Area ™ At Building 1713, near tho intersection of Redoubt and Taylor Roads

prepared by: Hal Davis Dato Proparod: 4—25-69
Approval by: Mary Miller M WA, Dato Approvod: :,-'S- —89
Site Safety Officor Roviow: Dato Reviewed:

Scope/Objective Oof Work: Field Screening will include physical surveys, soil sampling, temporary well

installation and groundwater sampling.

Proposed Dato of Field Activities: August 1989

Background Info: Complete: | )] Preliminary (No analytical [ X
data available)

Documentation/Summary:

. Overall Chemical Hazard: Serious { 1 Moderate [ ]
LOW [ X Unknown | ]

overall Physical Hazard Serious [ ] Moderate | )|

Low [ X ) Unknown 1

- e e e am e e e e e e e e e e e e e e e e mm e e e e e e M e e e e e e e e e o e e e = e e o we e

B SITE/WASTE CHARACTERISTICS

Waste Type(s):
Liquid [ X} Solid [ | Sludgo [ ] Gas/Vapor [ X

Characteristic(s):

Flammable/ [ X } Volatile [ X ) Corrosive | ] Acutely [ ]
Ignitable Toxic

Explosive [ X |} Reactive [ 1 Carcinogen { X | Radioactive* | ]
Other :

Physical Hazards:

Overhead X1 Confined* | ] Below [ ] Trip/Fall [ X )
Space Grade

Puncture t ] Burn { 1 Cut { ] Splash [ x)

Noise [ %) Other: Vehicular traffic in the site area.

. Requires coaplotion of additional ferm and special approval from the Corporato Health/safety group. Contact
RSC or HQ.
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Site History/Description and Unusual PFeatures (see Sampling Plan for detailed description): The firefighting

School in Building 1713 has boon in operatien siamce 1940. Training exercises were performed ON fires started

with gasoline, and possibly other flammable liguids, in an cpen tamk Of water. This tank was reportedly on tho

west side Of tho building. A NEESA report on tho site in 1983 concluded that thoro was N0 apparent svidence

of hazardous waste disposal at tho site. Thoro have boon no samples collected at Site 7. .

Locations of Chemicals/Wastes: unknown

Estimated Volume OF Chemicals/Wastes: unknown

Site Currently 1IN Cperation . Yes: | 1 . no: 1x1
E. HAZARD EVALUATION

List Hazards by Task (i.e., drum sampling, drilling, etc.) and aumber them. (Task numbers are cross-referenced
IN Sectioen D)

Physical Hazard Evaluation:
1) Physical surveys ~ Aircraft, Automobile hasards;

2) Temporary Monitoring Well Installation = Aircraft, Automobile Hazards, Using pertable drill rig;

3) Soil sampling ~ Using portable drill rig;

4) .Decontamination Procedures ~ Using sclvents,

Chemical Hazard Evaluation: ’ ‘

Route Acute odor odor

Compound PEL/TWA of Exposure Symptoms Threshold Description
Gasoline 300 ppm Inhale, Dermal digziness, CNS dep 0.005 ppm aromatic
Isopropyl Alcohol 400 ppm b " drowsiness, head. 7.5-200 ppm rubbing alcohol
Nitric Acid b " corrosive 0.3-1 ppm acrid

Note: Complete and attach a Hazard Evaluation Shoot for major known contaminant.
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N

site Control:

Perimeter identified?
Work Areas Designated?

Personnel Protection (TLD badges required for all field personnel):

etc.

[yes)

[yes)

D.

SITE SAFETY WORK PLAN

Site secured?

2one(s) of Contamination Identified? [

I no |}

no )

Anticipated Lovol of Protection (Cross-reference task numbers to Section C):

A B C D
Task 1 X
Task 2 X
Task 3 X
Task 4 X

Attach map, use back of this page, or sketch of site showing hot zono, contamination reduction,
zone,

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

0 Lovol D:

0 Lovol C:

o Lovol B:

o Level

Alr Monitoring

o(;;1 <19.5% or >25%, oxplogivo atmosphoro »>10% LEL, organic vapors above background levels,
par

ticulatos »

0, ¢19.5%
breathing

O, ¢19.5%
breathing

mg/m

, other

or >25%, explosive atmosphoro >25% LEL_(cCalifornia-20%), unknown organic vapor (in
zone) >5 ppa, particulatos »

, other

or >»25%, oxplosive atmosphoro »>25% LEL (Salitornia-zox), unknown organic vapors (in

zone) >500 ppm, particulatos »

mg/m- ,

other

Type of sample

Monitoring

Frequency of

Contaminant of Interest (area, personal) Equipment Sampling
voc’s Aroa OVA Continuous
Radiation Aroa Mini-Rad | Continuous
Explorivo Gases Aroa Oz/Explosimoter Continuous

(Expand if necessary)

Decontamination Solutions and Procedures for Equipment, Sampling Gear, otc.:

Trisodium phosphate wash, tap water rinse,

isopropanol

rinse, distilled water rinse,

isopropanol

rinse, and

final distilled water rinse.
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Personnel Decon Protocol: Boot and glove wash ~ trisodium phosphate wash with clean water rinse. Expendables

will be double bagged and drummed for disposal. Field personnel will take a hygienic shower, off-site,

following each day's field work.
pecon Solution Monitoring Procedures, if Applicable: Decontamination will be perfermed in a well-ventilated '

area upwind of the sampling zone.

Special Site gquipment, PFacilities, Or Procedures (Sanitary Facilities and Lighting
Must Meet 29 CFR 1910.120):

All drilling safety procedures will be strictly adhered to as outlined in Attachment A.

Site Eatry Precedures and special Considerations: E @ E's '‘Buddy System™ will be emploved at all times during

fieldwork activities. |If above background radiation levels are encountered tear sembers will evacuate thm

sampling area, and contact the cerporate health physics group to reassess tho site.

Work Limitations (time of day, weather conditions, etc.) and Heat/Cold Stress Requirements:

All fieldwork activities will be performed during daylight hours. Tean members Will take breaks as necessary to

avoid heat stress and replace fluids. Cooling vasts may bo used to prevent heat stress.

General Spill Control, if applicable: N/A

Investigation—-Derived Material Disposal (i.e., expendables, decon waste, cuttings):

All fieldwork waste materials will bo double bagged, drummed, labeled and transported to a designated

location for final disposal by the Navy. ‘

Sample Randliog Procedures Including Protective wWear:

During all handling of samples, all field teas members will wear surgical gloves. Goggles will be worn during

sample preservation with acids.

Team Member* Responsibility
Team members to bo determined Team Leader

Site Safety 0fficer/Sampler

Geologist /Sampler

*All entries INto exclusion zone require Buddy System use. AIl E L F Tield Stalf participate In medical
monitoring program and have completed applicable training pmr 29 crr 1910.120.- Respiratory protection program
meets reguirements of 29 ¢rFR 1910.134, and M S| 288,22 (1980).
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E EMERGENCY INFORMATION

(Use supplemental shoots, if necessary)

LOCAL RESOQURCES

(Obtain a local telephone book from your hotel, if possible.)

Ambulance On _Base — 904-452-4138, Off Base —— 911

Hospital Emergency Room NAS Dispensary — 904-—-452—2733, Baptist Hospital 904-434-4811 (Life Flight)

Poison control Center

Police (include local, county sheriff, state) 0911

Fire Department 911

Airport

U.S. Coast Guard Emergency — 904-453-8178, General Information 904—453—8282

Laboratory E &« E Asc 1-716—631—0360

Fed. Express 1—-800—238—9395

client Contact U.S. Navy Southernm Division, Engineer-In-Charge, 1-803—743—-0574

site Contact KAs Pensacola Enviromontal Coordinator, w. Dewayne Ray —— 904—452-—4515

SITE RESOURCES

Site Emergency Evacuation Alarm Method N/A

‘.«itor supply Source oOn-site

Telephone Location, Number To bo dotorminod on-sit.

Cellular Phone, if available N/A

Radio

other On-sit. warehouse number to bo dotorminod

EMERGENCY CONTACTS

1. Dr. Raymond Harbison (univ. of Florida) ..cevvueeennnnnnss (501) 221-0465 or (904) 462-3277, 3281

Alachua, Florida (501) 370-8263 (24 hours)

2. Ecology and Environnont, Inc., safety Director

Paul Jonmaire ...iusssssssnnnnnnssnnnnnnnansnnnnnnnnnnnnn (716) 684-8060 (office)

(716) 655—1260 (home)

3. Regional Office ChntaCt ......civcvievenvennss M.Miller.... 656—-2854 (hone)
877-1978 (office)

4. Office MANAGEer cuvviinnnussnnnnnnnnsnnnnnnnnnns R.RUAY sunnnns 893-7245 (hone)
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NMEDTOX BOTLINE
1. Twenty—four hour answering service: {501) 370-8263

What to report:
- State: 'this is an emergency." .
= Your namo, region, and site.

= Tolephone number to reach you.

= Your location.

- nRame OF person injured or exposed.
- Nature of emergency.

- Action taken.

2. A toxicologist, (brs. Raymond Harbisen or associate) will contact you. Repsat the informatien given to tho
answvering service,

3. If a toxicologist does not return your call within 15 minutes, call tho following persons in order until
contact is made:

a. 24 meur hotlime — (716) 604—8940
b. Corporate Safety Director ~ Paul Jonmaire ~ home % (716) 655-1260 -
¢. Assistant Corp. Safety Officer — Steven sherman = homo # (716) 688-0084

EMERGENCY ROUTES
(NOTE: Field Team must Emow Route(s) Prior to Start of work)

hgections to hospital (include map)

Dispensary ~ From the site turn right onto Taylor Road (Fort Road) and continue for approximately 15 =mi. .

until Taylor Road (Fort Road) intersects Murray Road. Turn right (south) on murray Road and follow it to

Ellyson Avenue. Turn right onto Ellyson Avenue and continue to its intersection with Turner Street. The NAS

Dispensary is located on the northwest corner of the intersection of Ellyson and Turner Street, in Bldg. 625-A.

Baptist Hospital ~ Take Duncan Road (Navy Blvd.) north to exit the base. Navy Blvd. becomes HWY 98 and curves

to the east. Follow Navy Blvd. /Hwy. 98 east approx. 3mi to Pace Blvd. Turn loft (north) on Pace Blvd. and

proceed approx. imi to Cervantes St. (Hwy. 90). Turn right on Cervantes/Hwy. 90 and follow this road for about

8 blocks and turn left (north) onto E street. The hospital is about 6 blocks north on the left.

Emergency Egress Routes to Get Off-Site Emergency egress routes will be located if emergency exit routes become

blocked by construction, etc.
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DRILL RIG SAFETY

Hard hats must be worn.

All team members must be know the procedure to shut the rig
off and the location of the "kill' switch.

When moving a rig off the road, pay attenti N to ob tacles in
route of travel. Walk the intended route first.

Have someone guide the rig driver when clearance is at a
minimum or when hazards are in close proximity.

Set rig brakes and block the wheels when rig is set up at
the desired drilling location.

The mast must be lowered when the rig IS moved.

Always consider overhead wires to be live, watch for sagging
lines and do not operate rig within 15 feet of overhead lines.

Make sure the site, platforms and walkways are free of
obstructions.

Hake sure proper housekeeping is practiced around and on the
rig at all times. Tools should be stored in a manner that
permits convenient access and provides for adequate safety.

Store gasoline iIn approved containers that have a spark
arrestor and keep them clear of the drilling work area.

Check rig equipment prior to starting work. Repair or re-
place faulty and worn items.

Handle augers with care. Use proper lifting techniques

when picking up samplers and augers. Use a tool hoist if
possible and stay clear of rotating augers. Keep cables and
ropes secured when not in use.

Level and stabilize the drill rig prior to raising the mast.
Watch for slippery ground when working in the area of the rig.
All.unattended boreholes must be properly covered.

Do not drill during an electrical storm.

Maintain a safe distance from the rig mechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT, INC..,
STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITOR!'IG

Fleld operations during the summer months can create a variety of haz-
ards to the employee. Heat cramps, heat exhaustion. and heat stroke
can be experienced and, If not remedied, can threaten Ilife or "ealth.
Therefore, It Is important that all employees be able to rezognize

symptoms of these conditions and be capable of arresting the problem
as quickly as possible.

THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, 4 pre-
dictable amount of heat is generated. If the heat Is liberated as It
Is formed, there is no ehange In body temperature. If the reat s
liberated more rapidly, the body cools to a point at which the produc-
tion of heat Is accelerated and the excess is available to bring the
body temperature back to normala

Interference with the elimination of heat leads to its accumulation
and thus to the elevation of body temperature. As a result, the per-
son Is said to have a fever. When such a condition exists, . pro-
duces a viclous cycle in which eertain body processes speed up and
generate addltlonal heat. Then the body must eliminate not on.y¥ the
normal but alse the additional quantities of heat.

Heat produced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduct.zn and
radlation. If air movement or a breeze strikes the body, acd tional
heat bk lost by canvection. However, when the temperature of th. sur-
rounding alr becomes equal to or rises above that of the body, all of
the heat must be lost by vaporization of the moisture or swei« from
the skin surface. As the air becomes more humid (contains mor:. mois-
ture), vaporization from the skin slows down. Thus, on a day w.aen the
temperature is 95 to 100°F, with high humidity and little :r no
breeze, conditions are ideal for the retention of heat withiv the

body. It Is on such a day or, more commonly, a succession af such
days (a heat wave) that medical emergencies due to heat are hiely to
occur. Such emergencies are classified in three categorie:x heat

cramps, heat exhaustion, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people who work in hot environmeits and
perspire a great deal. Loss of salt from the body causes very «ainful
cramps of the leg and abdominal muscles. Heat cramps also may result

from drinking iced water or other drinks either too quickly or i too
large a quantity.

Heat Cramp Symptoms. The symptoms of heat cramp are:




¢

o Muscle cramps in legs and abdomen,
o Pain accompanying the cramps,

o Faintness, and

o Profuse perspiration.

Heat Cramp Emergency Care. Remove the patient to a cool place. Give
him sips of liquids such as "Catorade™ or-its equivalent. Apply wan=
ual pressure t the cramped muscle. Remove the patient to a hospital
Ifthere is any Indication of a more serious problem.

HEAT EXHAUSTION

Heat exhaustion occurs In individuals working In hot cnvironments, and
may be associated with heat cramps. Heat exhaustion Is caused by the
pooling of blood In the vessels of the skin. The heat is transpocrted
from the Interior of the body to the surface by the blood. The blood
vessels |n the skin become dilated and a large amount of blood Is
pooled'in the skin. This conditlon, plus the blood pooled in the
lower extremities when an Individual is in an upright position, may

lead to an inadequate return of blood to the heart and eventually to
physical collapse.

Heat Exhaustlon Symptoms. The symptoms of heat exhaustion are:

o Weak pulse;

o Rapid and usually shallow breathing;
o Generalized weakness;

o Pale, clammy skin;

¢ Profuse perspiration;

o Dizziness;

o Unconsciousness; and

o Appearance of having fainted (the patlent responds to the
same treatment administered in cases of fainting).

Heat Exhaustion Emergency Care, Remove the patient to a cool niace

and remove as much clothing as possible. Administer cool water,
"Catorade," or Its equivalent. If possibie, fan the patient cornitin=-
ually to remove heat by convection, but do not allow chilling or cver=
cooling. Treat the patient for shock, and remove him to a medical

facility if there is any indication of a more serious problem.

HEAT STROKE

Heat stroke is a profound disturbance of the heat-regulating mecha-
nism, associated with high fever and collapse. Sometimes this corndi-

tion results In convulsions, unconsciousness, and even death. Uirect



exposure to sun, poor air circulation, poor physical condition, and
advanced age (over 40) bear directly on the tendency to heat stroke.

It Is a serlous threat to life and carrles a 20% mortality ,ate.
Alcoholics are extremely susceptible.

Heat Stroke Symptoms. The symptoms of heat stroke are:

¢ Sudden onset;
® Dry, hot, and flushed skin;
¢ Dilated pupils;
e Early loss of Consciousness;

o full and fast pulse; em— -

® Breathing deep at first, later shallow and even almost
absent;

o Muscle twitching, growing Into convulslons; and
e Body temperature reaching 105 to 106°F or higher.

Heat Stroke Emergency Care. Remember that this Is a true emergency.
Transportation to a medical facility should not be delayed. Remove
the patlent to a cool environment IT possible, and remove as much
clothing as possible. Assure an open airway. Reduce body temperature
promptly — preferably by wrapping in a wet sheet or else by dousing the
- body with water. IT cold packs are available, place them under the
arms, around the ‘neck, at the ankles, or at any place where btlood
vessels that lle close to the skin can be cooled. Protect the patient
from Injury during convulslons, especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that, In the case of heat cramps or heat exhausvion,
"Catorade" or its equivalent is suggested as part of the treatment
regime. The reason for this type of liquid refreshment Is that such
beverages wlll return rnuch-needed electrolytes to the system. Without
these electrolytes, body systems cannot function properly, théreby
Increasing the represented health hazard. Therefore, when pers:nnel
are working In situations where the ambient temperatures and huridity
are high--and especially in situations where protection Levels A B8,
and C are required--the site safety officer must:

o Assure that all employees drink plenty of fluids ("Cator-
ade" or its equivalent);

® Assure that frequent breaks are scheduled so overheating
does not occur; and

¢ Revise work schedules, when necessary, to take advan-
tage of the cooler parts of the day (j.e., 5:00 a.m. to
1:00 p.m., and 6:00 p.m, to nightfall).
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If protective clothing must be worn, especlally Levels A and 8, the

suggested guldelines for ambient temperature and maximum wearing tiine
per excursion are:

Maximum Wearing Tlime

Ambient Temperature (°F) per Excursion (Minutes)
Above 90 15
8§ to 90 30
80 to 85 60
70 to"80Q 90
60 to 70 120
SO to 60 180

One method of measuring the effectiveness of employees' rest-recovery
regime Is by monitoring the heart rate. The "Brouha guldeiine” is cone
such method:

® During a three-minute period, count the pulse rate for the
dast 30 seconds of the first minute, the last 30 seconds

of the second minute, and the last 30 seconds of the third
minute.

¢ Double the count

{f the recovery pulse rate during the last 30 seconds of the irst
minute is at 110 beats/minute or less and the deceleration between :he
first, second, and third minutes is at kast 10 beats/minute, ‘he
work-recovery regime iS azceptable, If the employees rate Is abcve

that specified, a longer rest period is required, accompanied bv an
Increased Intake of fluids.
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ecology and environment, inc.

HAZARD. EVALUATION OF CHEMICALS

Chemics! Neme Gasoline Date 10-9-86

00T Neae/U,H. Na. Flammable liguid UN1203 3op Na. FP5000
CAS Number __8006-61-9

References Consulted (circle):
NI1OSH/0SHA Pocket Guide Vacschueten Merck Index Hazardline Chris (vol. II)
Toxic and Hazardous Safety Manual ACGIH Others Sax

Chemicol Ropertin: (Synonyms: _Petrol . Motor spirits
Chewical Formula Mixture of hydrocarbons Malacular Weignt

Physical State liquid Solubility (H,0) insoluble  Boiling Point 39-204°C
Flash Point =50°F Vapor Pressurs/Denaity /3-4g/l freezing Point N/A

Specific Gravity 8T2E5h 0dor/0dor Threshold Flammeble Limits 1.3-67

Incompstabilities _ Strong oxidizers

Biological Properties:
Twemwa _300 ppm PEL Odor Characteristic_aromatic

IDLH Human Aquatic Rat/Mouse
Route of Expasure Inhalation, Dermal

Carcinogen X Teratogen Mutagen

Handling flecommendationat (Personal protective measures)
Protective goggles, glwes, masks In heavy exposures to vapors.

Manitoring Recommendationst

Combustible gas 92 meter-lined filter to prevent leaded gasoline from
contaminating the elements, and HNU for ailr monitoring.

Disposa) /Waste Treatment :

Health Hazards and first Aid:
Inhalation = remove to fresh air, administer 02 if needed
Ingestion = use stomach wash followed by saline catharsis.

Symptoms Acute: dizziness, unconsciouness, hyperemia, CNS depression

thronict Dermatitis, Pulmonary edema.




Material Safety Data

Emergency Phone Number: 314-982-5000

Mallinckredt providas the information contained herein in good faith but
makes norepresentation i to its comprehensiveness or aceuracy,
Individuals recelving this information must exereise their independent

judgment indetermining its appropriatensss fora particular purpose.

Mallinekrodt makes o represantations, Or warrsniles, diher ex or
Iimplied, of merchantabilliy, itness for + particular purpose with to
the informationset forth herein or to the product to which the Informalica
refers, Accordingly, Mallinekrodt witi not be responsible for damages
resulting from ase of or rellance uponthb information,

Mallinckrodt, Inc.. Science Products Division. P.O. Box M, Puis. KY 43061.

ISOPROPYL ALCOHOL
PRODUCT IDENTIFICATION:

Synonyms:  2-propanol; se¢-propyl alcohol; sopropancl
Formula CAS No.Z 6763-0

Molecular W¢ight: 60.10

Chemical Formula: (CH3); CHOH

Hazardous [ngredients: Not applicable.

PRECAUTIONARY MEASURE

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION,

Keep away from heatl, spacks and flame.
Keep container ¢lcssd.

Use with adequate ventilation.

Avoid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing

EMERGENCY/FIRST AID

If swallgwrad, giv= water to drink. Induce vomiting if medical help
is not immediately available. Never give anythingby mouth to an
unconscious p¢rson. If inhaled, remove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult,

give oxygen. Incase of contact, immediately flush skin or ¢yss
with plenty of water for at least 1§ minutes. Inallcawcall a
physician.

SEESECTION 5.

DOT Hazard Class: Flammable Liquid

E N1 Ph

Apgrananca Clear, eolordess liquid.

Odorn Rubbing aleohol.

Solubility: Infinite in water.

Boiling Point: 82°C (13¢°F).

Melting Point: 8%*C (-128°F).

Specific gravity: 0.79

Vapor Density (Ajrs 1} 21

Vapor Pressure (Mm Hg): 33@ 20°C (68°F)
Evaporation Rate: (a-BUAC = 1) 2.83

SECTION 2 Fireand Explosion mmm' atlon

Fire:

Flammable Liquid

Flashpoint: 12°C (53*F). (closed cup).
Autoignition temperature: 395°C (75¢°F).
Flammable limits in air, % by volume:
fel: 2.0; wel: 12,0,

Explosion:

Above flash point, vapor-afe mixtures are explosive within
flammable limits noted abave. Contact with strong oxidizers may
cause lire or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, alcohol foam, or ¢arbon dioxide.
Water spray may be used to keep fire ¢xposed containers ceol,

Special Information:

In the event of a fire, wear full protective clothing and
MOSH-approved self-contained breathing apparatus with full
facepiece operated in the pressucs demand or other positive
pressure mode.  Water may be used to flush spills away from

exposures and to dilute spills to non-flammable mixtures. Vapors

can flavalong suefaces to distant ignition source and flash
back.

NFPA Ratings: Health: 1 Flammability 3 Reactivity 0

SECTION3 Resctivity Data

Stablility:
Stable under owdinary conditions of use and stongc. Hut aad
sunlight can contribute to instability.

Hazardous Decornposition Products: _
Toxic gases nd Vapors such as carbon monoxds may be released in
a lireinavolving lsopropyt alcohol,

Hazardous Polymerization:
Will not occur.

Incompatibilities:

Heat, flame, strong oxidizers, acstadehyde, chlorine, ethylene
oxdde, hydrogea-paliadium combination. hydrogen g<roxide-sulfude
acid combination. potassium tert-butoxide, hypechlorous acid.
lsecyanates, nitroform, phosgene, oleum #ad perchloric acid.

SECTIONA4 Leak/Spill Disoosa! Information

Remoxe all sources Of ignition. Ventilate area of leak or

spill. Clean-up gersanast quics protective clothing an8
respiratory protection from vapors. Small spills maybe
absorbed on gag<¢ towels and evaporated in a fume hood. Allew
enough time for fumes to clear hood, then ignite pap2rina
suitable location away from combustible materais, Containand
recover liquid for reclamation when gessible. Largs¢ spills

and lot sizes can be collected as hazardous saste an8 atomlzed -
in a suitable RCRA appeaved combustion chamber, or absorbed
with vermiculite, dry sand, earth or similar material for

disposal as hazardous waste in a RCRA appeaed facility.

Ensure compliance with local, state and federal regulations.

EffectiveDate: O7-U-87 Supersedes (09-13-85

ISOPROPYL ALCOHOL
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Effective Date: 07-13-87 Supersedes09-13-85

DOPROP YL ALCUHOUL

SECTION $§ Health Hazaed Information
A. EXPOSURE / HEALTH EFFECTS

Inhalation:

May cause irritation of the now and throat, Exposure to high
concentrations has a narcotic effect, producing symptoms of
drowsiness, headache, staggering, unconsciousness and possibly
death.

Ingestion:
May ¢cause drowsiness, unconsciousness, and death.

Gastrointestinal pain, cramps, nausea, vomiting, and diarrhea may

also result. The single lethaldose for a human adult = about 250
mis (SAX S i h Edition).

Skin Contact:
Hes a defattingaction of the skin that can cause irritation. May
cause irritation with a stinging effect and burning sensation.

Eye Contact:
Vapors may irritate the eyes. Splashes may cause seven
irritation, pessible corneal burns and eye damage.

Cheoale Exposure:
Prolonged contact with skin may cause mild rritation, drying,
crocking, OF contact dermatitis may develop.

Aggrevation of Pre-exsting Conditions:

Persons with pre-existing skin disorders Or eye problems or
impaired respiratory function may be more susceptible to the
effectsof the substance.

B._FIRST AID

tnhrlatlon:

Remove ® (resh air. If not breathing.give artificial
respliration. If breathingis difficult, give oxygen. Call a
physician.

topestion:

Give water to drink. Inducevomitingif medical help not is
immediatelyavailable. Never give anything by mouth to an
unconsciouspe rsen. Get medical attention immediately.

Skin Exposure:

Remove any contaminated ¢lothing. Wash skin with soap or mild
detergent snd water for at least 15 minutes, Got medical
attention if irritation develops or persists.

Eye Exposure:

Wash eyes with plenty of water for at least 1§ minutes, lifting
lower and upper eyelids aceasionally. Get medical attention
immediately.

C. TOXICITY DATA  (RTECS, 1982

Onal rat LDSO: 5840 mg/xg Skinrabbit LD5G: 13

gm/kg. lahalation rat LCS& 16000 ppm/8H. Mutation refereaces

cited Aquatic Toxicity rating TLm96: 1000-10 ppm.

SECTION 6 Occupationsl Contro) Measuces

Alrborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):
400 ppm (TWA).

-ACGIH Threshold Limit Value (TLY):
400 ppm (TWA); 500 ppm (STEL).

Veatilation System:

A system of local and/or general exhaust is recommended to keep
employes exposures below the Alrborne Exposure Limits. Local
exhaust ventilation is genenally preferred becauss it can control
the emissions of the contaminant at its source, preveatiag

. dispersione! it into the general work srea, Please refer to the

ACGIH document, ‘Industrial Ventilation, A Manual of
Recommended Practices*, most recent edition, for details.

Personal Respirators: (NIOSH Approved)

I fthe TLV is exceeded a full facepisce chemical cartridge
respiratoe maybe wom, ingeneral, up to the maximum use
concentrationspecified by the respirator supplier. Altematively,
a suppliedair full facepiece respirator Or airlined hood may be
worn,

Skin Protection:
Wear imperous protective clothing, includingboots, gloves, lab
coat, apron or ¢ovenalls to preveat skin contact.

Eye Protectlon:

Use chemical safety goggles and/or a full face shield where
splashing ls possible.Contact leases should not be wom When
working with this materfal.  Maintaineye wash fountala and
qulck-drench facilities inwork area.

SECTION 7 Storage and Soecial lnformation

Protect against physical damage. Store in acool, dry

well-ventilated location, anay from any area whers the fire hazard
maybe scute, Outside Or detached storage b peelerred. Separate
from oxidlzing materials. Containers shouldbe bonded and grounded
for transfers to avold static sparks. Storsge a d use areas should

be No Smoking areas. Use non-sparking typetools and equipment.

e 00000000000 00002a0000808058000008000200008
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Material Safety Data

Emergency Phone Number: 314-982-5000

Mallinckredt providas the information contained herein in good faith but
makes norepresentation i to its comprehensiveness or aceuracy,
Individuals recelving this information must exereise their independent

judgment indetermining its appropriatensss fora particular purpose.

Mallinekrodt makes nurepeesentailons, OF warrsniles, diher ex or
Iimplied, of merchantabilliy, itness for + particular purpose with to
the informationset forth herein or to the product to which the Informalica
refers, Accordingly, Mallinekrodt with ast be responsiblefor damages
resulting from ase of or rellance uponthb information,

Mallinckrodt, Inc.. Science Products Division. P.O. Box M, Puis. KY 43061.

ISOPROPYL ALCOHOL
PRODUCT IDENTIFICATION:

Synonyms:  2-propanol; se¢-propyl alcohol; sopropancl
Formula CAS No.Z 6763-0

Molecular W¢ight: 60.10

Chemical Formula: (CH3); CHOH

Hazardous [ngredients: Not applicable.

PRECAUTIONARY MEASURE

WARNING! FLAMMABLE LIQUID. HARMFUL IF
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION,

Keep away from heatl, spacks and flame.
Keep container ¢lcssd.

Use with adequate ventilation.

Avoid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing

EMERGENCY/FIRST AID

If swallgwrad, giv= water to drink. Induce vomiting if medical help
is not immediately available. Never give anythingby mouth to an
unconscious p¢rson. If inhaled, remove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult,

give oxygen. Incase of contact, immediately flush skin or ¢yss
with plenty of water for at least 1§ minutes. Inallcawcall a
physician.

SEESECTION 5.

DOT Hazard Class: Flammable Liquid

E N1 Ph

Apgrananca Clear, eolordess liquid.

Odorn Rubbing aleohol.

Solubility: Infinite in water.

Boiling Point: 82°C (13¢°F).

Melting Point: 8%*C (-128°F).

Specific gravity: 0.79

Vapor Density (Ajrs 1} 21

Vapor Pressure (Mm Hg): 33@ 20°C (68°F)
Evaporation Rate: (a-BUAC = 1) 2.83

SECTION 2 Fireand Explosion mmm' atlon

Fire:

Flammable Liquid

Flashpoint: 12°C (53*F). (closed cup).
Autoignition temperature: 395°C (75¢°F).
Flammable limits in air, % by volume:
fel: 2.0; wel: 12,0,

Explosion:

Above flash point, vapor-afe mixtures are explosivewithin
flammable limits noted abave. Contact with strong oxidizers may
cause lire or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, alcohol foam, or ¢arbon dioxide.
Water spray may be used to keep fire ¢xpsed containers cool.

Special Information:

In the event of a fire, wear full protective clothing and
MOSH-approved self-contained breathing apparatus with full
facepiece operated in the pressucs demand or other positive
pressure mode.  Water may be used to flush spills away from

exposures and to dilute spills to non-flammable mixtures. Vapors

can flavalong suefaces to distant ignition source and flash
back.

NFPA Ratings: Health: 1 Flammability 3 Reactivity 0

SECTION3 Resctivity Data

Stablility:
Stable under owdinary conditions of use and stongc. Hut aad
sunlight can contribute to instability.

Hazardous Decornposition Products: _
Toxic gases and vapars such as carbon monoxdds may be released in
a lireinavoiving lsopropyt alcohol,

Hazardous Polymerization:
Will not occur.

Incompatibilities:

Heat, flame, strong oxidizers, acstadehyde, chlorine, ethylene
oxdde, hydrogea-paliadium combination. hydrogen g<roxide-sulfude
acid combination. potassium tert-butoxide, hypechlorous acid.
lsecyanates, nitroform, phosgene, oleum #ad perchloric acid.

SECTIONA4 Leak/Spill Disoosa! Information

Remoxe all sources Of ignition. Ventilate area of leak or

spill. Clean-up gersanast quics protective clothing an8
respiratory protection from vapors. Small spills maybe
absorbed on gag<¢ towels and evaporated in a fume hood. Allew
enough time for fumes to clear hood, then ignite pap2rina
suitable location away from combustible materais, Containand
recover liquid for reclamation when gessible. Largs¢ spills

and lot sizes can be collected as hazardous saste an8 atomlzed -
in a suitable RCRA appeaved combustion chamber, or absorbed
with vermiculite, dry sand, earth or similar material for

disposal as hazardous waste in a RCRA appeaed facility.

Ensure compliance with local, state and federal regulations.

EffectiveDate: O7-U-87 Supersedes (09-13-85

ISOPROPYL ALCOHOL
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Effective Date: 10-21-86 Supersedes 09-04-85

NITRIC ACID, 70%

SECTION 8 Health Hazard[nformatlon

0S EAL CTS

Inhalation:

Corrosive! Inhalation 0f npoNcan cause breathing difficulties
and lead to pneumonis and pulmonary edema, which maybe fatal.
Other symptoms may include coughing, choking, and irritation of
the nose, throat, and respiratory tract.

Ingestion:
Corrosive| Swallowing nitric #cid can cause immediate pain and

bums0f the mouth, throat, esophagus and gastrointestinal tract.

Skin Contact:
Corrosive! Can Gavv redness, pain, and severe skin bums.
Concentrated solutions ¢ a w deep ulcers and stain skin a yellow

or yelfow-brown color.

Eye Contact:
Corrosive! Yapors are irritating and may cause damags to the

eyes. Splashes may cause severe burns and permanent eye damage.

Chronk Exposure:
Long-term exposure 1O concentrated vapors mayc aw ercsion of

teeth. Long term exposures s¢{dom occur due to the corrosive
properties Of the acid.

Aggrenatioa of Pre-edsting Conditions:
Persons with pre<xisting skin disorders Or eye diseass may be
more susceptible to the effects of this substance.

B. FIRST AID

Remove to fresh air. If not breathing, give artificial
respiration. If breathing B difficult, give dxygen. Call a

DO NOT INDUCE VOMITING! Give large quantities of
water or milk if available, Never give anything by mouthto
an unconscious person. Get medical attention immediately.

Skin Exposure

In case of contact, immediately flush skin with pleaty of water

forat lust LS minutes while reinoving contaminated clothing
andshoes. Yash ¢lothing before reuse. Thoroughly clean shoes
before reuse. Get medical attention immediately.

Eye Exposures
Wash eyes with plenty Of water for at keast 1S minutes, lifting
lower and upper eyelids occasionally. Get medical atteation

C. TOXICITY DATA  (RTEGS, 1982)

Inhalation (Rat) LCS0: 244 ppm

SECTION 6 Occupstionsl Control Megsyreg

Alrborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):
2 ppm (TWA)

-ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4ppm (STEL)

Ventilatioa System:

A system of local and/or general exhaust is recommended to keep
employee exposures below the Airbome Bxposuce Limits. Local
exhaust ventilation is generally preferred because itcan control
the emissions Of the contaminant at its source, preventing
dispersion OF it into the general work area. Pleass referto the
ACGIH document, 'Industrial Ventilation, A Manual of
Recommended Practices®, m at recent edition. for details.

Personal Respirators: (NIOSH Approved)

If the TLY B exceeded, wear a supplied air, full-facepiece
respinator, aidined hood. Or self<ontained breathingapparatus.
Nitric acid isan oxidizer and should not come in contact with
cartridges and cannisters that contain oxidizable materials, such
as octivated chareoal,

Skin Protection:
Wear Impervious protective clothing, includingboots, gloves, lab
coat, apron OF coveralls to prevent skin aontect.

€ye Protection:

Use chemical safety goggles and/or afull face shield wher=
splashing is possible.Contact lenses should not be worn when
working with this material.  Maintaineye wash Tountain and
quick-dreach facilities in work area.

SECTION 7 Storage and Special Information

Keep ine tightly closed container, stored ine coo,
dry, ventilated area. Protect from physical damage and direct
sunlight.  Isolate from incompatible substances. Protect from

moisture,

P0C00000000000080008000008000000000000000008¢0C0PNGRRSRRNCSRS

NITRA




.~ Inalt casas call a physician. In cass of contact, immediately

ot

- Mallinckrodt provides the informationcontained hereinin good faith but Mallinckrodt makes ma represeniatlons, or warranties, dibes  .esser
Mal'lnckro d makes norepresentation as toita comprehensiveneass or accuracy. Implied, of mecchantabdliity, fitness lor o particular purpose with respect te
Individuals receiving thin information must exercise their Independent the information St forth hereln Or te the product to whick the Informstion
= judgmentindetermining its appropriateness foraparticular purpose, refers. Accordingly. Mallinckrodt will not be responsibie lor damages

IVI ate r I al S afety D ata resulting from useof or rellance upon this information.

Emergency Phone Number: 314-982-5000 Mallinckrodt, tnc., Science Products Division. P.O. Box M. Paris, K'Y 43061,
SULFURICACID 96% SECTION L Physical Daig SECTION3 Regstivity Data

ROD IDE (o ON: Appearance Colorless, oily liquid. Stabilitys

Odor: Odorless. Stable under ordinary conditions of w+ and storuge.

Synonyms - Oil of Vitriol Solubility: Infinite @ 20*C.
Formula CASNo.  7664-93-9 Boiling Point: ca. 310°C ($9%*F) Hazardous Decomposition Products:

_ Melting Point: ca. -14°C (6°F) Toxe fumes of oxides of sulfur. Will ra¢t with water or steam
Molecular Weight: 9807 g : ' to produce toxde and corresig fumes, Rescts with carcbonates to

Chemical E o2 HaSO Specific Gravity: 184 genenite carbon dioxdde gas, a d with ¢aaides a d sulfidesto
emical Formula: HySOy4 Vapor Density (Air =1): < 0.3 @ 25% (7T°F) form p?lnlmous hydrogen c3aids a d hydrogen sulflde
Hazardous Ingredients: Not applicable. Vapor Pressure (mm Hg): 1 @ 146°C (250°F). Fespectively:

tlon Rate: NO inf ti .
Evipocation Rate information found Hazsedous Polymerizatloa:

UTI g i loslon nformat Wi not occur.
DANGER! CORROSIVE. LIQUID AND MIST Fire:

Tncompatibilitlies

CAUSESEVERE UR' TO ALL BODYTISSUE IAYE FATAL i : (4 ;
E A MFUL IF | o1 TION MAY Not corr_1bust|_ble, but §ubstance isastrorg o_nszer a dits heat Water, b uses, organle material, aalogeas, metal seetylides,
HARS NHALED, INHALA : of reaction with reducing agents Or combustibles may cause : . !
CAUSE LUNG DAMAGE. ianition. Rescts with mort metals eteasing fl bi oxides and hydrides, strongoxdizing a d redusing agents and
. . gnition. Heacis Wi Metals esleading Tlammable, many other reactive substances
Donotj in ¢yes, on skin, oF on clothing potentially sxplesivz hyd cogen gas.
Do not breathe mist
Keep container closed Explosion: SECTION 4 Leak/Sopill Disposal Informatiog
Use al with « ventilation. - . S .
Wash thoroughly 'l"" handling. oN{jfe(;c()::?c?rllj Svt\;it;:]eYrebduutcsiﬁbsafagﬁfsl:)rl cs(;rrr?tr)\js?gldmr g :ieh . Dike tnd caver leaking or spilled liquid with dirt,
This substance is classified 1s a POISON under the Federa! Caustic anition 9ag tbles may ca vermiculite, kitty-litter or other inert absorbent. Conse
W Act. Y ' spill with sdium bicarbonate oF wods ash and mix Cleaa-up
Fire ExtinguishingMedia: perionnel require prolestive clothinga d respintory
dER AlID Dey chemical, foam or carbon dioxide. Water spray maybe used to  Protestioa from vagors and mists. Neutrallzed waste may be

contalnerzed and disposed in a RCRA appron=d waste disposal

keep fire ¢xpesed contalners cool, 1H "
facility. Flush area of spill with dilute seds wsh selution and

N ; : Special {aformation: discard t
flush skin Or eyes with plenty of water lor at le4st 15 minuter. h . iscard 10 sewer,
If swzllowed, DO NOT INDUCE Y OMITING! Give large quantitiesof N the event of afire, w=a: full protectbe clothing and _
water. Never give anything by mouth to an unconscious g< rsoa, If NIOSH-spproved self-contained breathing appa ratus with full Reportable Quantity (RQ}CWA/CERCLA) 11000 fbs,
inhaled, remeve to fresh air. If not beathiag, give artificial facepiecs openmied in the pressure demand or other positive
pressuce meds, - Ensure compliance with local, stats a d federal regulations,

r2spiation, Ifdemathing is difficult, give oxygen.
SEE SECTION .

DOT Hazard Class: Corrostve Material

NFPA Ratings: Health: 3 Flammability: 0 Reaclivty: 2 Other; Water racihre

Effective Date: 10-21-86 Supersedes09-05-85 SULFURIC ACID 96%
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Effective Date: 10-21-86 Supersedes09-05-85

SULFURICACID 9%

SECTION S Health Hazard [nformation
osy

Inhalation:

Inhalationproducesdamaging effects On the mucous membranes and
upper respiralory tract. May cause lungedema. Sympioms may
include irritation d the nose and throat, and laboredbreathing.

Ingestion:

Corrosive. Swaltowing can cause severe burns of the mouth,
throat, snd stomach, leadinglo death. Caa cause sore throal,
vomiting, diarrhea.

Skin Contact:
Corrosive, Symptoms 0Of redness, pain, and severe bumcan occur.

Eye Contact:
Corrosive. Splashes can cause blurred vision, redness, pain and
severe tissue burns.

Chronic Exposure:
Long-term exposure lo mist or vapors may cause damage lIoteeth.

Aggrevation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problemsor
impairedrespiratory function may be more susceptible to the
elfects of the substance,

B._FIRSTAID

Inhalation:

Remove to fresh air. 1 not breathing, give artificial
respiration. If breathingis difficult, give oxygen. Call a
physician.

Ingestion:

If swallowed, DO NOT induce vomiting. Give large quantilles
of sater OF milk if available, Call a physiclan immediately.
Never give anythingby mouth [o an unconscious person.

Skin Exposure: . -

Incase of contact, immedisiely Nush skinwith plentyof water
for at least 15 minutes while removingcontaminated clothing
andshoes. Call a physician,

Eye Exposure:
Wash eyes with plenty of water for at feast 15 minutes, fifting
lower and upper eyelids occasionally. Get medical attention

immediately.

C. TOXICITY DATA (RTECS, 1982

Oral rat LDSO: 2140 mg/kg. Inhalation Guinea Pig
LCS0; 18 mg/m"

Airborne Exposure Limits:

-OSHA Permissible Explesure Limit (PEL):
1 mg/m3 (TWA).

-ACGIH Threshold Limit Value (TLY):

1 mg/m3 (TWA).

Ventilation System:

A systemof local and/or general exhaust is recommendedto keep
employee exposures below the Airborne Exposure Limits. Local
exhaust ventilation s generally preferred because it can controd
the emissions  the contaminant at its source, preventing
dispersion of It into the general work area. Please refer to the'
ACGIH document, *Industrial Ventilation, A Manuval d
RecommendedPractices®, most recent edition, for details.

Personal Resplrators: (NIOSH Approved)

ICthe TLY is exceeded a full facepicce chemical cartridge
respiraior maybe WM ,in general, uplo 100 times the TLVY or the
maximum use concentration specified by the respirator supplier,

“whichever is kss. Altematively, a supplied air full faceplece

respirator or airlined hood may be wom.

Skin Protection:
Wear impervous profeciive clothing, includingboots, gloves, tab
coat, apron Or coveralls to prevent skin contact.

Eye Protection:
Uk chemical safely goggles and/or a full face shield where

. splashing is possible.Contact kenses should not be worn when

working with this material. ~ Maintain eye wash fountain and
quick-drench facilities inwork area.

E 7 St )

Store inacool, dry, ventilated storage area with acid

resistant floors and good drainage. Protect from physical damage.
Keep out of direct sunlight and anay from heat, water, and
incompatible materials. DO not wesh out container and use it for
other purposes. When diluting, always add the acid to water, never
#dd water lothe acid,

formatio
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ecology and environment, iInc.

. SITE SAFETY PLARN

Version 938

A. GENERAL INFORMATION

Projoct Title: Site I0—Pier Pipolino Leak Area Projoct lo.: UH1303
TDD/Pan lo.:
Projoct Manager: John Barksdale Préject Dir.: Rick Rudy
Location(s): Pier Pipeline Leak Area ~ Southeast Corner of NAsS on scola Bay Shoreline
Prepared by: Hal Davis Dato Prepared: 4-25-89
Approval by: Mary Millec mm,_ Dato Approved: ;{"Zq
Site Safety Officer Review: Dato Reviewed:

Scope/Objective of Work: Field Screening will include physical surveys, sSoil sampling, temporary well

installation and groundwater sampling.

Proposed Dato of Field Activities: Augqust 1989

Background Info: Complete: [ ] Preliminary (No analytical [ X}
data available)

Documentation/Summary:

Overall Chemical Hazard: Serious | ] Moderats | 1

. Low [ X1 Unknown | )
" overall Physical Hazard Serious | ] Moderato [ |
Low [ X} Unknown )

e e ar m e e w e e m m e e T dr W e e em W e w T e mm e e o tr e ar e e o A o e o A e m e e v o o e - -

waste Type(s):

Liquid i x Solid I ] Sludge [ x ) Gas/Vapor [ X )

Characteristic(s):

Flammable/ [ X Volatile [ X } Corrosive [ | Acutely [ ]
Ignitable Toxic

Explosive [ X ) Reactive [ ] Carcinogen [ X ] Radioactive’ [ ]
Other:

Physical Hazards:

Overhead [ X ] Confined* ] Below { ) Trip/rall [ X )
Space Grade
Puncture | ] Burn t 3 Cut t Splash { X}
Noise [ %] Oother: A 1,300,000 gallon fuel storage tank is on the site and construction is

in progress on tho site. vehicular traffic in tho site area.

*Requires completion of additional form and special approval from the Corporate Health/Safety Qroup. Contact
RSC or HQ.
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gite HistorysDescription and Unusual Features (see Sampling Plan for detailed description): 1p 1081, a leak was

discovered IN tho fuel pipeline loading to tho Berthing Pier. Tho pipelines had not boon in active use for

several yvears. Tho leak vas repaired and tho oil scaked soil removed. Pour monitoring wells were installed and

roduct was reported. Tho location of tho monitoring wells is unknown. Station personnel reported ,

that they commonly observed 0il slicks near tho Berthing Pier after tho cleanup.

Locations of Chemicals/wWastes: |If contamination is present it iS probably located in surface and subsurface

soils.

Estimated Volume Of Chemicals/ wastes: unknown

Site Currently in Operation Yes: [ X |} No: [ 1

C. HAZARD EVALUATION

List Hazsards by Task (i.e., drum sampling, drilling, etc.) and aumber them. (Task numbers are cross-referenced
in Section D)

Physical Hasard Evaluation:
1) Physical Surveys — Alrcraft, Automobile hazards;

2) Temporary Monitoring Well Installation ~ Aircraft, Automobile Hatards, Using pertable drill rig:

3) Soil sampling ~ uUsing portable drill rig;

4) Decontamination Procedures ~ Using solvents.

Chemical Hasard Evaluation:

Route . Acute Odor Odor
Compound PEL/TWA of EBxpesure Symptoms Threshold Doscription
ruel Oil none specified|Inhale, Dermal vomit, diarrhea 0.082 ppm nild petroleua
Isopropyl Alcohol 400 ppm " drowsiness head, 7.5=200 ppm I rubbing alcohol
Nitric Acid 2 ppm " corrosive 0.3-1 ppm acrid

Note: complete and attach a Hazard Evaluation Shoot for major known contaminant.

Page 2 of 6
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D. SITE SAFETY WORK PLAN

site Control: Attach map, use back of this page, or sketch of site showing hot zone, contamination reductien,
tone, Otc.

Perimeter identified? [yes] Site secured?

‘ Work Areas Designated? ([yes] Zone(s)

Personnel Protection (TLDbadges required for all field personnel):

[ no

of Contamination Identified? | no

Anticipated Lovol of Protoction (Cross-reference task numbers to Sectien C):

Modifications: Modified level D with tvvock, necprene

A B c D
Task 1 X
Task 2 X
Task 3 X
Task 4 X

level C upgrade iS necessary

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

o Lovol D:

o Level C:

' o) Lovol B:

o Lovol A:

<19.5% or >25%, explogive atmosphoro »10% LEL, organic vapors above background levels,

0
pérticulatos 9 ng/m

, othor

<19.5% or »25%, oxplosivo atmosphere >25% LEL,(California-20%), unknown organic vapor (in

e}
bFoathing zone) >5 ppm, particulates >

o0, «19.5% or >25%, oxplosivo atmosphoro »25% LEL (galitornia-zot), unknown organic vapors (in
b?oathing zone) >500 ppa, particulatos »

0, <19.5% or >25%, oxplosivo atmosphoro
»£00 ppm, particulatos »

mg/m , othor

Air Monitoring (daily calibration unless otherwise noted):

, other

mg/m~ , othor

,252 LEL (california-20%), unknown organic vapors

Type of sample Monitoring Frequency of

Contaminant Of Interest (area, personal) Equipment Sampling

voc's Area OVA Continuous

Radiation Area Mini-Rad | Continuous |

Explosive Gases Area 02/Explosimeter Continuous

(Expand if necessary)
pecontamination Solutions and Procedures for Equipmont, Sampling Gear, etc.:
Trisodium phoaphato wash, tap water rinse, isopropanol rinse, distilled water-rinse. isopropanol rinse, and
final distilled wator rinse.
Page 3 of 6




Personnel Docon Protocol:

will be double bagged and drummed for disposal. rield personnel will take a hvgienic _shower, off-site,

following each dayv's field work.

pecon solution Menitering Procedures, if Applicable:

erformed | =

area_upwind of the sampling zone.

special Site Equipment, Facilities, or Procedures (Sanitary recilities and Lighting
Must Meeot 29 crr 1910.120):

All drilling safety procedures will be strictly adhered to as outlined in Attachment A.

Site Eatry Procedures and Special Considerations: Z & E's "‘budd stem' will be employed at all times durin

fieldwork activities. If above background radiation levels are encountered team aembers will evacuate tho

sampling area, and contact the corporate health physics group to reassess the rite.

Work Limitations (time of day, weather conditions, ete.) and Heat/Cold Stress Requirements:

All fieldwork activities will be performed during daylight hours. Team members will take breaks as necessary to

avoid heat stress and replace fluids. Cooling vests may be used to prevent heat Stress.

General Spill Control, if applicable: N/A

Investigation—Dorived Material Disposal (i.e ., expendables, decen waste, cuttings):

All fieldwork waste materials will be double bagged, drummed, labeled and transported tOo a designated

location for final disposal by the Navy. '

Sample Handling Procedures Iacluding Protective Wear:

During all handling of samples. all field team members will wear surgical gloves. Goggles will be worn during

sample preservation with acids.

Tear Heamber* Responsibility
Team members to bo determined Team |oader

Site Safety officer/Sampler

Geologist/Sampler

*All entries INto exclusion zone require Buddy System uSe.” AIT £ & E field staff participate in medical
monitoring program and have completed applicable train ng per 29 ¢rr 1910.120. Respiratory protection program
meets requirements of 29 CPR 15910.134, and MSI 288.2 1980).
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E. EMERGENCY INFORMATION

(Use supplemental sheets, if necessary)

LOCAL RESOURCES
(Obtain a local telephone book from your hotel, if possible.)

Ambulance On_Base =~ 904-—-452—-4138, Off pase —— 311

Hospital Emergency Rooa NAS Dispensar

Poison Control Center

Police (include local, county sheriff, state) 911

Fire Department 0911

Alrport

u.s, Coast Guard Emergency =~ 904—453—8178, General Information 904-—453-—8282

Laboratory E & E as¢ 1-716—631—0360

Ped. Express 1-—-800—238—5355

Client Contact U.S. Navy Southern Division, Enginmer—In—-Charge, 1—803—743—-0574

Site Contact NAS Pensaccla Enviromental‘Coordinator, W. Dewayne Ray == 904-—-452—4515

SITE RESOURCES

Site Emergency Evacuation Alarm Method N/A

Aater supply Seurce on-site

Telephone Location, Number To be determined on-site

Cellular Phone, if available N/A

Radio

Other On-site warehouse number to be determined

EMERGENCY CONTACTS

1. Dr. Raymond Harbison (univ. OF Florida) seveessansnnnnnns (501) 221-0465 Oor (904) 462-3271, 3281
Alachua, Florida (501) 370-8263 (24 hours)

2. Ecology and Environamnt, Lnc., Safety Dirsctor
Paul Jonmaire ..veecessssssssssssssnnnnsnnnnnnnnnnnnnnnns (716) 684—0060 {office)
(716) 655—1260 (home)
3. Regional office CONtACt ...ucvuwvvesnennsnnnnns M.Miller.... 656-2854 (home)
877-1978 (office)

4. OFfice Manager sosssssassnsssnnnnnnnns e R.Rudy...... 093-7245 (home)
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MEDTOX BOTLINE
1. Twenty-foeur hour answering sorvico: (501) 370-8263
What to report:

- State: 'this is an emergency.” .

= Your mame, region, and site.

= Telephone number to roach you.

= Your location.

= Name Of person injured Or exposed,
= HNature Of emergency.

= Action taken.

2. A toxicologist, (prs. Raymond Harbisen Or associate) will contact you. Repeat the information given to the
answering sorvico.

3. If a toxicologist does not returm your call within 15 minutes, call tho following persens in order until
contact is made:

a. 24 mour hotline ~— (716) 604—8940
b. Corporate Safety Director ~ Paul Jonmaire ~ homo # (716) 655-1260
C. Assistant Corp. Safety Officer — Steven Sherman — homo # (716) 688-0014

EMERGENCY ROUTES
(NOTE: Pield Team must Know Route(s) Prior to Start of Work)

Directions to hospital (include map) ‘

EAS Dispemsary ~ Take East Avenue north to North Avonuo and turn loft (west). Follow North Avonuo to its

intersection with Ellyson avenue and turn loft (secuth) on Ellyson Avonuo. rellow Ellyson Avenue to it's

intersection wWith Turner Street. Tho NAS Dispensary is located ONn tho northwest corner Of tho intersection of

Ellyson Avonuo and Turmer Street, in Building 625—A.

Baptist BMospital — Take Duncan Road (Navy Blvd.) north to exit tho base. Navy Blvd. becomes HWY 98 and curves

to tho east. Follow Navy Blvd./Hwy . 98 east approx. 3ai to pace Blvd. Turn loft (north) on pace Blvd. and

proceed approx. imi to Cervantes St. (Hwy. 90). Turn right on Cervantes /Hwy. 90 and follow this road for about

8 blocks and turn loft (north) onto E street. Tho hospital is about 6 blocks north on tho loft.

Emergency Egress Routes to GOt Off-Site Emergency egress routes Will bo located if emergency exit routes become

blecked by construction, etc.

Page 6 ‘
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DRILL RIG SAFETY

Hard hats must be worn.

All team members must be know the procedure to shut the rig
off and the location of the "kill"™ switch.

When moving a rig off the road, pay attention to obstacles in
route of travel. Walk the intended route first.

Have someone guide the rig driver when clearance is at a
minimum or when hazards are in close proximity.

Set rig brakes and block the wheels when rig is set up at
the desired drilling location.

The mast must be lowered when the rig is moved.

Always consider overhead wires to be live, watch for sagging
lines and do not operate rig within 15 feet of overhead lines.

Hake sure the site, platforms and walkways are free of
obstructions.

Make sure proper housekeeping is practiced around and on the
rig at all times. Tools should be stored in a manner that .
permits convenient access and provides for adequate safety.

Store gasoline in approved containers that have a spark
arrestor and keep them clear of the drilling work area.

Check rig equipment prior to starting work. Repailr or re-
place faulty and worn items.

Handle augers with care. Use proper lifting techniques_
when_glcklng up samplers and augers. Use a tool hoist if
possible and stay clear of rotating augers. Keep cables and
ropes secured when not in use.

Level and stabilize the drill rig prior to raising the.mast.
Watch for slippery ground when working in the area of the rig.
All.unattended boreholes must be properly covered.

Do not drill during an electrical storm.

Maintain a safe distance from the rig mechanisms during
drive sampling and auger removal operations.
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ECOLOGY AND ENVIRONMENT, INC.,
STANDARD OPERATING PROCEDURES FOR
EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI'IG

Fleld operations during the summer months can create a variety of haz=-
srds to the employee. Heat cramps, heat exhaustion. and heat stroke
can be experienced and, if not remedied, can threaten Ilfe or ‘'health.
Therefore, It is Important that all employees be able to recognize

symptoms of these conditions and be capable of arresting the problem
as qulckly as possible.

THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, 4 pre-
dictable amount of heat Is generated. If the heat Is liberated as It
Is formed, there is no change in body temperature. If the neat Is
liberated more rapidly, the body cools to a point at which the produc-
tlon of heat is accelerated and the excess is available to bring the
body temperature back to normal.

Interference with the elimination of heat leads to its accumulation
and thus to the elevation of body temperature. As a result, the per-
son Is said to have a fever. When such a condition exists, . pro-
duces a viclous cycle In which esrtain body processes speed up» and
generate additional heat. Then the body must eliminate not oriiy the
normal but also the additional quantities of heat.

Heat produced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduct. < arid
radiation. If air movement or a breeze strikes the body, acd lional
heat Is lost by convection. However, when the temperature of the sur-
rounding alr becomes equal to or rises above that of the body, all of
the heat must be lost by vaporization of the moisture or swei” from
the skin surface. As the air becomes more humid (contains mor: mois-
ture), vaporization from the skin slows down. Thus, on a day w.#2n the
temperature Is 95 to 100°F, wilth high humidity and little 2r no
breeze, conditions are ideal for the retention of heat withiv the

body. It Is on such a day or, more commonly, a succession of such
days {3 heat wave) that medical emergencies due to heat are llitely to
occur. Such emergencies gare classified in three categories: heat

cramps, heat exhaustion, and heat stroke.

HEAT CRAMPS

Heat cramps usually affect people who work in hot environmercs and
perspire a great deal. Loss of salt from the body causes very ~ainful

cramps of the leg and abdominal muscles. Heat cramps also may result
from drinking iced water or other drinks either too quickly or irt too
large a quantity.

Heat Cramp Symptoms. The symptoms of heat cramp are:,




(]

1

0

¢ Muscle cramps In legs and abdomen,
o Pain accompanying thé cramps,

e Falntntss, and
¢ Profuse perspiration-

Heat Cramp Emergency Care. Remove the patient to a cool place. Give
him sips @ liquids such as "Catorade” or Its equivalent. Apply wan=
ual pressure o the cramped muscle. Remove the patient to a hospital
If there |s any Indication of a more serious problem.

HEAT EXHAUSTION

Heat exhaustion oecurs in individuals working In hot environments, and
may be assoclated with heat eramps. Heat exhaustion is caused by the
pooling of blood In the vessels of the skin. The heat Is transported
from the Interlor of the body © the surface by the blood. The blood
vessels in the skin become dilated and a large amount of blood Is
pooled " In the skin. This condition. plus the blood pooled In the
lower extremities when an Individual is in an upright position, may

lead ® an Inadequate return of blood to the heart and eventually ©
physical collapse.

Heat Exhaustion Symptoms. The symptoms of heat exhaustion are:

e Weak pulse;

e Rapid and usually shallow breathing;
® Generalized weakness;

e Pale, clammy skin;

e Profuse perspiration;

e DilLziness;

e Unconsclousness; and

e Appearance of having fainted (the patlent responds to the
same treatment administered in cases of fainting).

Heat Exhaustion Emergency Care. Remove the patient © a cool niace
and remove as much clothing as possible. Administer cool water,
"Catorade,” or its equivalent. if possible, fan the patient contin=

ually D remove heat by convection, but do not allow chilling or cver-
cooling. Treat the patient for shock, and remove him to a medical
facllity if there is any indication of a more Serious problem.

HEAT STROKE

Heat stroke is a profound disturbance of the heat-regulating.macha-
nism, associated with high fever and collapse. Sometimes this condi=
tlon results In convulsions, unconsciousness, and even death. Oirrect

VY




exposure to sun, poor air clrculation, poor physical condition, and
advanced age (over 40) bear directly on the tendency to heat stroke.

It ls 8 serious threat to life and carries a 20% mortality .ate.
Alecoholles are extremely susceptible,

Heat Stroke Symptoms. The symptoms of heat stroke are:

® Sudden onset;
e Dry, hot, and flushed skin;
e Dilated pupils:

e Early loss of consciousness;

Full and fast pulse; e

e Breathing deep at first, later shallow and even almost
absent;

e Muscle twitching, growing into convulsions; and
e Body temperature reaching 105 to 106°F or higher.

Heat Stroke Emergency Care. Remember that this is a true emergency.
Tranrportation to a medicai facility should not be delayed. Remove
the patlent to a cool environment If possible, and remove as much
clothing as possible. Assure an open airway. Reduce body temperature
promptiy=--praferably by wrapping In a wet sheet or else by dousing the
- body with water. If cold packs are available, place them under the
arms, around the ‘neck, at the ankles, or at any place where t:iocod
vessels that lle close to the skin can be cooled. Protect the patient
from Infury during convulsions. especially from tongue biting.

AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that, in the case of heat cramps or heat exhausiion,
"Gatorade" or its equivalent is suggested as part of the treatment
regime. The reason for this type of liquid refreshment is that such
beverages will return much-needed electrolytes to the system. Without
these electrolytes, body systems cannot function properly, théreby
increasing the represented health hazard. Therefore, when pers:nnel
are working In situations where the ambient temperatures and huriidity
are hlgh--and especially in situations where protection Levels A B,
and C are required--the site safety officer must:

e Assure that ail employees drink plenty of fluids ("Gator-
ade" or its equivalent);

® Assure that frequent breaks are scheduled so overheating
does not occur; and

® Revise work schedules, when necessary, to take advan-
tage of the cooler parts of the day (i.e., 5:00 a.m., to
1:00 p.m., and 6:00 p.m. to nightfall).




If protective clothing must be worn, especlally Levels A and B, the

suggested guidelines for amblent temperature arid maximum wearing time
per excursion are:

Maximum Wearing Time

Amblent Temperature (°F) per Excursion (Minutes)
Above 90 15
85 to 90 30
80 to 8S 60
70 to 80 90
60 to 70 ' 120
SO to 60 180

One method of measuring the effectiveness of employees' rest-recovery
regime Is by monitoring the heart rate. The "Brouha guideline™ is eone
such method:

€ During a three-minute period. count the pulse rate for the
last 30 seconds of the first minute. the _ast 30 seconds

of the second mlnuta. and tho last 30 seconds of the third
minute.

e Double the count

If the recovery pulse rate during the last 30 seconds of the f.rst
minute h at 110 beats/minute or less and the deceleration between :he
first, second, and third minutes is at least 10 beats/minute, ‘he
work=recovery regime is acceptable, If the employee's rate E abwve
that specifled, a longer rest period is required, accompanied b+ an
Increased Intake of fluids.

3106742




ecology and environment, inc.

HAZARD EVALUATION OF CHEMICALS

Cheaical Name _Fuel Oil No. 2 Date
DOT Name/U.Ne Mo Fuel Oil UN1993 Job Na.
CAS Numer __ N.S.

Referances Consulbed (circle):
NIQSH/QSH Pocket Guide Varschwran . Harck Index Hazardline Chris (Yal. 1)
Toxic sd Hazardous Safety Mamsal ACGIH Other: oHS 10100

- Chemical froosctiest (Synonyms: Diesel Oil, NA1993. ASTM D396

Chemical Formuls yvaries Molecular Weight varies
Physical state _liguid Solubility (H,9) insoluble . Boiling Point _340-675°F
flwh Point 100-136°F  Vapor Pressuce/Censity _NA  freezing Point NS
Specific Gravity _0.879 Odor/Odor Thresrold Q,032com Flammadle LimitsUEL_7 857
Incompatabilities Strong oxidizers, heat LEL-0.67

~

Biologieal Properties:
TLV-TWA None specified PH NS, Mor Characteristic_nild Petroleun odor

IOLH _N.S. Human NS Aquatic _N.S Rat/Mouse N ‘
Route of €xposure Dermal absorption, inhalation

Carcinogen _possible Teratogen _N.S, Mutagen NS

Handling Recommendations: (Personal protective measurss)

Impervious clothing. neoprene gloves and boots,APR with GMCH Carrridges
at nhizgh concentrations

Menitoring Recommerdstionss:

OVA or HNu with 10.2 eV Drobe for orzapic detection. MSA 260 €or -
potentially sxplosive environments

Dispasal /Wastes Treatment:
Do _not burn thermal decomposition products are towie,
Contaminated materials to be disposed of as a hazardous yasice.

Health Hazards and First Aid:

Skin _and mucous membrane irritant. CNS depressant.
Wash skin upon contact, do not induce vomiting If ingested.

Symptoms Acute: Vomiting, diarrhea, pulmonary edema, pneumonia, coma
respiratory paralysis, asphyxia
thronic: SKin, mucous membrane, respiratory irritant, cN$®daorassant

375103
. (12/83,0LD)
recycled paper

cenioEy anl cuviranmeul




':Mal-l'i'nckt
Material Safety Data

Emergency Phone Number: 314:582.5000

Mallinckredt providerthe Information contained herein {n good faith but
maker N0 representation s toits comprehensiveness oraccuracy.
Individuals receivingthis information must exercise their independent

judgmentin determiningits appropriateness for a partiewlar purpose.

Mailinckrodt makes no representations, Or warrsnties, either éa or
implied, d merchantability, Mness TOrs particular purpcse with bespect to
the information set forth herein or to the product to which the information
refers. Accordingly, Mallinckrodt will not be responsible for damages
resulting from ase d or reliance upon this information.

Mallinckrodt, Inc . ScienceProducts Division. P.O. 8ot M, Paris. K'Y 43068,

ISOPROPYLALCOHOL
PRODUCT IDENTIFICATION

Synonyms: |-propanol; s¢¢-propyi alcohol; isopropanol
Formula CAS No.: 67430

Molecular Weight: 60.10

Chemical Formula: (CH3); CHOH

Hazardous lagrsdieats: Not applicable.

PRECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. HARMFUL |F
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION.

Keep away from heat, spacks and flame.
Keep container ¢lcsed,

Use »ith adequate ventilation.

Amid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing.

EMERGENCY /FIRST AID

If swallowed, give water to drink. Induce vomiting if medical help
is not immediately available. Never give anythingby mouth to an
unconsciousperson, If inhaled, remove to fresh air. If not
breathing. give artificial respiration. If breathing is difficult,

give oxygen. In case of contact, immediately flush skin or eyes
with plenty of water for at least 15 minutes. In all cases call a
physician.

SEE SECTION 5.

"DOT Hazard Class: Flammable Liquid

R

NEFPA Ratings:

SECTION 1 Phys(z3| Dats

Appearance: Clear, ¢oloriess liquid.

Odor: Rubbing alcohol.

Solubility Infinite in water.

Boiling Point: 82°C (180°F).

Melting Point: -85*C (-128°'F),

Specific gravity: 0.79

Vapor Density (Air= 1), 2.1

Vapor Pressure (mm Hg): 33 @ 20°C (68°F)
Evaporation Rate: (N-BUAC= 1) 2.83

SECTION 2 Fireand Explosion [ntormation

Fire:

Flammable Liquid

Rlashpoiat: 12°C (§3°F). (clos<d cup).
Autoignition temperatues: 397°C (75¢°F).
Flammable limits in air, % by volume:
lel: 2.9 uel: 120.

Explosion:

Above flash point, vago¢-aiz mixtures are sxplesive within
flammable limits noted above. Contact with strong oxidize s may
cause fire or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, aleohol foam, or carbon dioxide.
Water spray may be used to keep {ir¢ ¢xpss2d containers cool.

Special Information:

In the event of a fire, wear full protective clothing and
MOSH-approved ss!(<oatained breathing apparatus with full
facepiece operated in the pressure demand or other positive
pressuce mode.  Water may be used to flush spills away firam
exposures and to dilute spills to non-flammable mixtures. Yapors
can flow along surfaces to distant ignition soures and flash

back.

Health 1 Flammability 3 Reactivity 0

SECTION 3  Reactivity Data

Stability:
Stable under ordinary conditions of uss and storage. Heat and
sunlight ¢an contribute to instability.

Hazardous Decomposition Products:
ToxXic gases and vipors such as carbon monoxide may b+ rleased in
2 fire involvingisopropy alcohol.

Hazardous Polymerization:
Will not occur.

Incompatibilities:

Heat, flame, strong oxidizers, acetadehyde, chlorine, ethylene
oxide, hydrogen-palladium combination, hyd¢egen peroxide-sulfuric
acid combination, potassium tert-butoxide, hypochlorous acid,
iseeyanaies, niteoform, phosgene, oleum and g cehlods acid.

ak/Spill Dispnsal [aformatt

Remove all sources of ignition. Ventilate area ¢f leak or

spill. Cleaa-up personnel quics protective clothing and
respiratory protection fran»agoes. Small spills may be
absorbed on paper towels and evaporated in a fume hood. Allgs
enough time for fumes to clear hood, then ignite paper in 4
suitable leeation a®2y from combustible materials. Contain aad
recover liquid for reclamation when possible. Lacgz¢ spllis.

and lot siz¢s can be collected as hazardous »3st¢ and atomized
in asuitable RCRA sppreved combustion chamber, or absorbed
with vermiculite, dry sand; ¢acth or similar material for

disposal as hazardous waste in a RCRA appsoved facility.

Ensure compliance »ith local, stat¢ and federal regulations.

Effective Date: 07-U-87 Supersedes 09-13-85

ISOPROPYL ALCOHOL
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Effective Date: 07-13-87 Supersedes 09-13-85

PDUPKLUY | L ALLUNUL

SECTION § Health Hazgrd Information
A. EXPOSURE / HEALTH EFFECTS

Inhalation:

May cause imtation of the nose andthroat, BExposuce to high
concentrations has a nareotie effect, producing symptoms of
drowsiness, headache, staggering, unconsciousness and possibly
death.

[ngestion:

May cause drowsiness, unconsciousness, and death.
Gastrointestinal pain, cramps, nausea, vomiting, and diarrhea may
also result. The single lethal dose for a humanadult = about 250
mls (SAX Sixth Edition).

Skin Contact:
H ua defattingaction of the skin that can cause imtation. May
cause irritation with a stiaging effect and burningsensation,

Eye Contact:
Vapors may irritate the eyes. Splashes may cause severe
irritation, pessible cornealbumsa d eye damage.

Chronic Exposure:
Prolonged contact with skin may cause mild irritation, deylng,
¢racking, or contact dermatitis may develep.

Aggrevatlon of Pre-exsting Coaditlons:

Persons with preexisting skin disorders OF eye problemsor
impaired r¢spiratory function may be more susceptible to the
effects of the substance,

B. FIRSTAID

Inhalation:

Remove to fresh air. | fnot breathing, give artificial
respiration. |fbreathing is difficult, give oxygen. Call a
physician.

Ingestion:

Give mter to drink. Induce vemiting if medical help not is
immediatelyavailable. Never give anything by mouth to an
unconsciouspe rson. Get medical attentionimmediately.

Skin Exposure:

Remove any contaminated clothing. Wash skin with scap or mild
detergent and water for at least 15 minutes. Get medical
attention if irritationdevelops Or persists.

Eye Exposure:

Wash eyes with plenty of water for at teast 1§ minutes, lifting
lower and uppereyelids occasionally. Get medlical attention
immediately.

C. TOXICITY DATA

Onal rat LDSO: 5840 mg/kg. Skin rabbit LDSO: 13
gm/kg. Inhalation rat LCSQ: 16000 ppm/8H. Mutation references
cited Aquatle Todelty mtiag TLmS&: 100010 ppm.

SECTION 6 Occupational Control Measures

Airborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):
400 ppm (TWA),

-ACG!H Threshold Limit Value (TLV):
400 ppm (TWA); 500 ppm (STEL).

(RTECS, 1982)

Ventilation System:

A system Of local and/or general exhaust ls recommended to keep
employea exposures below the Airborne Exposure Limits. Local
exhaust ventilation Is genenlly preferred becauss it can control
the emissions of the contaminant at its source, preventing

. dispersion of itinto the general work area. Pleass referto the

ACGIH document, 'Industrial Ventilation, A Manualof
Recommended Practices®, most recent edition, for details.

Personal Respirators: (NIOSH Approved)

If the TLV is exceeded a full facepiece chemical cartridge
respirator maybe wom, in general, up to the madmum use
concentration specified by the respintor supplier. Alternatively,
a supplied air full facepiecs respirator or airtined hood may be
worn.

Skin Protection:
Wear impervious protective clothing, including boots, gleves, lab
coat, apron or coveralls to prevent skin contact,

Eye Protection:

Use chemical safety goggles and/or a full face shield where
splashing is possible.Contact lenses should not ¢ worn when
working with this matedal,.  Maintaineys wash fouataia and
quickdrench facilities in work area.

SECTION 7 _ Storsge and Specigl Information

Protect against physicat damage. Store in a cool, dry
well-ventilated locatlon, amy from any area whers the fire hazard
maybe acute. Outside or detached storage is preferred. Separate
from oxidizingmaterials, Contalners should bebonded a d grounded
for transfers to avoid static sparks. Storage and use areas should
be No Smoking aress. Use non-sparkingtype tools a d equipment.

I1sALC




':Mal-l'i'nckt
Material Safety Data

Emergency Phone Number: 314:582.5000

Mallinckredt providerthe Information contained herein {n good faith but
maker N0 representation s toits comprehensiveness oraccuracy.
Individuals receivingthis information must exercise their independent

judgmentin determiningits appropriateness for a partiewlar purpose.

Mailinckrodt makes no representations, Or warrsnties, either éa or
implied, d merchantability, Mness TOrs particular purpcse with bespect to
the information set forth herein or to the product to which the information
refers. Accordingly, Mallinckrodt will not be responsible for damages
resulting from ase d or reliance upon this information.

Mallinckrodt, Ine . ScienceProducts Division. P.O. 8ot M, Pards. K'Y 43068,

ISOPROPYLALCOHOL
PRODUCT IDENTIFICATION

Synonyms: |-propanol; s¢¢-propyi alcohol; isopropanol
Formula CAS No.: 67430

Molecular Weight: 60.10

Chemical Formula: (CH3); CHOH

Hazardous lagrsdieats: Not applicable.

PRECAUTIONARY MEASURES

WARNING! FLAMMABLE LIQUID. HARMFUL |F
SWALLOWED OR INHALED. AFFECTS CENTRAL NERVOUS
SYSTEM. CAUSES IRRITATION.

Keep away from heat, spacks and flame.
Keep container ¢lcsed,

Use »ith adequate ventilation.

Amid breathing vapor.

Wash thoroughly after handling.

Avoid contact with eyes, skin and clothing.

EMERGENCY /FIRST AID

If swallowed, give water to drink. Induce vomiting if medical help
is not immediately available. Never give anythingby mouth to an
unconsciousperson, If inhaled, remove to fresh air. If not
breathing. give artificial respiration. If breathing is difficult,

give oxygen. In case of contact, immediately flush skin or eyes
with plenty of water for at least 15 minutes. In all cases call a
physician.

SEE SECTION 5.

"DOT Hazard Class: Flammable Liquid

R

NEFPA Ratings:

SECTION 1 Phys(z3| Dats

Appearance: Clear, ¢oloriess liquid.

Odor: Rubbing alcohol.

Solubility Infinite in water.

Boiling Point: 82°C (180°F).

Melting Point: -85*C (-128°'F),

Specific gravity: 0.79

Vapor Density (Air= 1), 2.1

Vapor Pressure (mm Hg): 33 @ 20°C (68°F)
Evaporation Rate: (N-BUAC= 1) 2.83

SECTION 2 Fireand Explosion [ntormation

Fire:

Flammable Liquid

Rlashpoiat: 12°C (§3°F). (clos<d cup).
Autoignition temperatues: 397°C (75¢°F).
Flammable limits in air, % by volume:
lel: 2.9 uel: 120.

Explosion:

Above flash point, vago¢-aiz mixtures are sxplesive within
flammable limits noted above. Contact with strong oxidize s may
cause fire or explosion.

Fire Extinguishing Media:
Water spray, dry chemical, aleohol foam, or carbon dioxide.
Water spray may be used to keep {ire ¢xpsed containers ¢ool,

Special Information:

In the event of a fire, wear full protective clothing and
MOSH-approved ss!(<oatained breathing apparatus with full
facepiece operated in the pressure demand or other positive
pressuce mode.  Water may be used to flush spills away firam
exposures and to dilute spills to non-flammable mixtures. Yapors
¢an flow along surfaces to distant ignition soures and flash

back.

Health 1 Flammability 3 Reactivity 0

SECTION 3  Reactivity Data

Stability:
Stable under ordinary conditions of use and storage. Heat and
sunlight ¢an contribute to instability.

Hazardous Decomposition Products:
Toxic gases and vipors such as carbon monoxide may b+ rleased in
2 fire involvingisopropy alcohol.

Hazardous Polymerization:
Will not occur.

Incompatibilities:

Heat, flame, strong oxidizers, acetadehyde, chlorine, ethylene
oxide, hydrogen-palladium combination, hyd¢egen peroxide-sulfuric
acid combination, potassium tert-butoxide, hypochlorous acid,
iseeyanaies, niteoform, phosgene, oleum and g cehlods acid.

ak/Spill Dispnsal [aformatt

Remove all sources of ignition. Ventilate area ¢f leak or

spill. Cleaa-up personnel quics protective clothing and
respiratory protection fran»agoes. Small spills may be
absorbed on paper towels and evaporated in a fume hood. Allgs
enough time for fumes to clear hood, then ignite paper in 4
suitable leeation a®2y from combustible materials. Contain aad
recover liquid for reclamation when possible. Lacgz¢ spllis.

and lot siz¢s can be collected as hazardous »3st¢ and atomized
in asuitable RCRA sppreved combustion chamber, or absorbed
with vermiculite, dry sand; ¢acth or similar material for

disposal as hazardous waste in a RCRA appsoved facility.

Ensure compliance »ith local, stat¢ and federal regulations.

Effective Date: 07-U-87 Supersedes 09-13-85

ISOPROPYL ALCOHOL
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Effective Date: 10-21-86 Superseder 09-04-85

NITRIC ACID, 70%

SECTIO N S Heslth Hazard Information
A. EXPOSURE /HEALTH EFFECTS

Inhalation:

Corrosive! Inhalation of v1goms can cause dreathing diffievlties
and fead to pneumonia sad pulmonary edema. which may be fatal.
Other symptoms may In¢lude ¢ ghing choking, and irmtatlon of
the acxz, 1hroat, and rapintony trct

Ingestion:
Correxive! Swalkowiag nitric «id ¢an sawe immediatepina d
buens OF the mouth, throat, Bconapus and pastrintastiagl 1t

Skia contact:

Correstre| Can cause mdass pin, and =2 e% skin bums.
Concemirned solutions ¢awe deep ukem and stain skin 1 yeiicw
Or yellow-brown color.

Eyr Contact:
Corrogive! Yagom are [eritating and may cause L gs to the
eyes. Soluhat My Sk st b UM and premarsal o3 damage.

Chroaic Exposure:

Long-term exposure 10 concentriied »apors may qiu ¢roslon of
1¢eth, Longterm exposures w -om cevyt due to tho corrosive
propertics of the acid.

Aggrevatioa of Pre-existing Coaditions:
Psmeed with pee<xisting skindlsorders or eye diseais may b=
mors swieeplible to 14 ¢(Tests of this substance.

B FIRSTAID

Inbalation:

Removs to fresh alr, If act dreathing, give antificial
respiration. Lf breaihing U diffieult, ghs oxypea. Calla
physician.

Ingestion:

DO NOT INDUCEVOMITING! Give large quaatities of
water OF milk if srailable, Never ghs anything by mouth to
an unconscious person. G+t medknl atteatioa immediately.

Skin Exposure:

In case &f swniact, immediately Nush skim with plenty of watee
for at keast 1S minules whike remendag contaminated doshing
and ihomd, Wk ¢lodbing before s, Thoroughly clean shoes
before reuse. Cet medial atteation immediately.

Eye Exposure:

Wash ¢yt with plenty of water for at l¢ast LS minutex, lifting
lower and upper eyclids occasionally. Get medical attention
immediately.

C. TOXICITY DATA

Tnhalation (Rat) LCSO: 244 ppm
(NOp)/%0M

SECTION ¢ Occupations! Coptrol Measures

(RTECS, 1982)

Airborne Exposure Limits:
-OSHA Pemmissible Exposure Limit (PEL):

2 ppm (TWA)
~ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4ppe (STEL)

Veatilatloo System:

A system of focal aad/or fracal exhaust is recommended to keep
employes exposures below the Airborne Bxposure Limits. [ocal
exhaust ventilation is geacally peelermed Secauda it can controd
the ¢missions of the contaminant at iis source, prezating
dispeesion of it into the general work area. Please refer to the
ACGIH document, *Industrial Yenatilation, A Manual d
Recommended Practices®, m at recent edition, for d¢lails,

Personal Respirstors: (NIOSH Approved)

If the TLV G exceeded, wear ¢ supplled air, fuli-facepiece
rspintor, alnined hood, or s¢lf<oniained beeathing appa nitus,
Nitric ad is an oxddiz¢r and should not come in contact with
adrdpa and cannisters that contain oxddizable materals, such
o asthaled chared],

Skin Protectioa:
Wear impervious protestiive clothing, including boots, gloves, lab
coat, aproa Or coveralls to prevent skin contact.

£ye Protectioan:

Use chemical safety goggies and/or 1 full face shigld whem
ludiag s possible.Contact 4 < should 1Tt KK worn when
working With this material.  Maisuin eye wash Jountain 1ad
quikk<drsach facilities in »ork arca.

SECTION 7 _ Stocage snd Special Information

Keep in o lightly <hesed contaimer, slored |a 4 cool,

dry, vatilated ares. Pt from physkeal damage and direct
sunlight.  [solate from [acompalibk subtlamces Protect from
moisture,

NITRA




Mallmckrodt
Material Safety Data

Emergency Phone Number: 311-982-5000

Malllnekredt providesthe information ¢uatained herein in pod faith but
makes N0 representation &8 to fts comprahensiven-es-s Orsssuray,
Individuals receivingthis informatien must sxsreise theirindependent
judgmentindstermining its appropristeness lor s particular purpose.

Malliackrodt makes ne cepresentatlons, or warranties, eith ' rgqq o
implied, of merchantability, fitness for s particular purpose wnirespect to
the information set forth hereln \V t0 the product (o which the Information
refers. Accordingly, Mallinckrodt will nol be responsible for damages
resulting from use of or reliance upon thisinformallon,

Mallincksodt, tux.. Sci Products Division. P.O. Box M. Paris, K'Y 43061.

SULFURICACID 9%
PRODUCT IDENTIFICATION:
Synonyms: Oil of Vitriol

Formula CAS No.: 744539

Molecular Weight: 98.07

Chemleal Formula: HaSO4

Hazardous Ingredients: Not applicable.

PRECAUTIONARY MEASURES

DANGER! CORROSIVE. LIQUID AND MIST

CAUSE SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL
L SWALLOWED. HARMFUL ICINHALED. INHALATION MAY
CAUSE LUNG DAMAGE.

DO not gzt in eyes, on skin, OF on clothing.

DO not breathe mist.

Keep container ¢losed,

Use only with 3dsquate ventilation.

Wash thoroughly after haadtiag.

This substance is classified as « POISON under the Federal Caustic
Poison Act.

EMERCENCY/EIRSTAID

In all zases call a physician. In ¢use of contact, immediately

flush skin Or eyes with plenty of water for at |easi 15 minutes,

If svallew=d, DO NOT INDUCE YOMITING! Gz largs quantities of
water, Never give anything by mouth to an unconscious g2 rson. If
inhaled, remove to fresh air. If not breathing, give artificial

rsolation. If breathing is difficult, give oxyzen.

SEESECTION S.

DOT Hazard Class: Corrosive Material

SECTION | Physical Data

Appaaminez Colorless, oily liquid.

Odor: Odorfess.

Solubility: Infinite @ 2*C.

Boiling Point: ¢a. 310*C (590°F)

Melting Point: ¢a. -14°C (6'F),

Specific Gravity: 1.84

Yapar Density (Airs 1y < 0.3@ 25°C (7T°F)
Vapor Pressure (mm Hg): 1@ 146°C (250°F).
Eviponition Rate: Noinformation found.

SECTION 2 Fire aod Emlosloo loformstlog

Five:

Not combustible, but substance is 1 strorg odduer and Iis heat
of reaction with rzducing ageats or combustible may csuse
ignition. Reacts with mort metals r2leasing Nammable,

potentially explosive hydrogea gt

Exploston:

Not combustible, but substance isa Strong oxddlzer and its heat

of reaction with reducing ageats OF combustibles may causs
ignition.

Fire Extinguishing Media:

Dry chemicrl, form or carbon dloxide. Water spray may be used to
keep (ire exposed containers cool.

Special Information:

In the ¢vent Of & fire, wear full protective clothing and
NTOSH-app roved self-contained dreathing apparatus with full
facepiecs operated in the peessure demand or other pesitivs
pressurs mode.

SECTION3 Reactivity Data

Stability:
Stable underordinary conditions of w and storage.

Hazardous Decomposition Products:

Toxe tumes of oxide of sulfur. Will react with water Or steam
to produee toxic and corrosive fumes. Rascts with cacbonates to
getecute carbon dloxdde gas, a d with cysaides ¢nd sulfides to
form poisonous hyd o344 cyanide and Aydrogen sulfide

respectively.

Hazacdous Polymerization:
. Will not occur.

Incompatibiiities:

Water, bases, organic material, halogens, metal acetylides,
oxddes and hydddes, strong oddizing and 2ducing agznis a d
many other rma¢tive substances.

SECTION 4 k rmgati

Dike and cover leaking OF spilled liquid with dirt.

vermiculite, Kitty-litter or otherinert absorbent. Cover

spill with scdium bicarbonate OF soda wsh 1ad mix. Qeaaup
prrsonnel cequire peotective clothing end espicatory
protestion from vago and mists Neutralized »aste may be
containerized and dispesed in 4 RCRA 1pprxed waste disposal
facility. Flush area of spill with dilute soda ash solution and
dlscard to rwer,

Repoctadls Quantity (RQ)(CHWA/CERCLA) 11000 Ibs.

Ensure compliance with fecal, stais and federal regulations.

NFPA Ratings: Health: 3 Flammabilitys 0 Reactivityr 2 Other; Water reactfvz

Effective Date: 10-21-86 Supersedes09-05-85

SULFURICACID 96%
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Elfective Dale: 10-21-86 Supersedes 09-05-85

SULFURICACID 96%

SECTION § Henlth Hazard Information
A. EXPOSURE /HEALTH EFFECTS

Inhalation:

Inhatailon produces damaging effects Oon the mucous membranes and
upper resplratory tract. May cause lungedema. Symploms may
jnclude irritation of the nose and throat, and laboredbreathing,

Ingestion:

Corrosive, Swallowing can cause severe bums d the mouth,
throat, and stomach, leadinglo deaih, Can cause sore throat,
vomiting. diarrhea,

Skin Contact:
Corrostve. Sympioms of redness, paln, and severe bum can occur.

Eye Contact:
Corrosive. Splashes can cause blurredvirion, redness, painand
severe tissue bums.

Chronic Exposure:
Long-term exposure to mist or vapors may cause damage (o teeth.

Aggrevation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems or
impaired respiratory function may be mom susceptible (o the
effects of the substance,

B. FIRSTAID

Inhalation: .

Remove to (resh air, If aci breathing, ghve artificiel
respiration.  Mceathing is difficult, give oxygen, Call a
physician.

Ingestion:

If swallowed, DO NOT induce vomiting. Give large quantities
of water or milk if available. Cafl a physician immediately.
Never give anythingby mouthto an uconscious person,

Skin Exposure:

Incase of contact, immediately flush skin with pleaty of waier
for at least 15 minutes while removing contaminated clothing
and shoes. Call aphysiian,

Eye Exposure: .
Wash eyes with pknty d water for st least 1S minutes, liftlag
lower and upper eyelids actastonally, Get medical attention

immediately.

C. TOXICITY DATA  (RTECS, 1982)

Oral rat LDSO: 2140 mg/kg. Inhalation Guines Pig
LCS0: 18 mg/ml

SECTIONG6 Qccupationat Control Measures

Ajrborne Exposurs Umits:

~OSHA Permissible Explosurs Umit (PEL):
1 mg/m3 (TWA).

-ACGIH Threshoid Limit Value (TLY):

1 mg/m3 (TWA).

Ventitation System:

A system of local and /ot general exhaust is reeommended lokeep
employee expasures below the Airborne Exposure Limits. Local
exhaust venttation Is genenatty preferred because it can control
the emissions d the contaminant at its souree, preventing
dispersionof hinto the genenl work area. Please reletlothe
ACGIH document, 'Industrial Ventilation. A Manual of
Recommended Practices®, most recent edition, lor details.

Personal Respirators: (NIOSH Approved)

If the TLY s exceeded sfull [sceplece chemical cariridge
respirstor may be worn, in genera), uplo 100 times the TLV or the
maximum use concentration specified by the respirator supplier,

“whichever Is kess. Alternatively, a suppliedair full faceplece

respinator or airined hood may be wom.

Skin Protection:
Wear imperdous protestive clothing, includingboots, gloves, lab
coat, apronor coveralls |0 prevent skin contact.

Eye Protection:
UBe chemical safety goggles and/or 4 full face shietd when

. splashing ks possible.Contact kenses shoukd not be worn when

working with this materdsl.  Maintain eye wash fountainand
quickdrench facilities in work area.

SECTION 7 Stornge and Special Information

Store ina cool, dry, ventilatedstorage area with wid

resistant Mloors and good dralnage. Protect from physical damage.
Keep out of direct sunlight and amy from heat, water, and
incompatible materials. Donot wash out container and use it for
other pwrposes, When diluting, always add the wid to waier, never
add waier (o the acid.

SUr%
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