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1. INTRODUCTION 

The purpose of this work plan is 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. 
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. 

This work plan has been prepared by Ecology and 

E & E has developed a phased approach for performing the NAS Pensacola 
site investigations. Phase I (Field Screening) is directed toward 
identifying the principal area(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 
I1 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination of whether further investigation is 
warranted. Thus, the necessity of implementing Phases 111 and IV 
(Extent Delineation) will be dependent on the results of Phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying 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: 
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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 

o 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 I1 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 (RIIFS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
Contamination Assessment/Remedial Activities Investigations. 
results of site investigations that do not require study beyond Phase IT 
will be incorporated into a Contamination Assessment Report. 
appropriate, these sites will be recommended for No Further Action. The 
final results of site investigations that require work beyond Phase I1 
will be incorporated into a Remedial Investigation Report, which will 
provide all the information necessary for the development and completion 
of a Feasibility Study. 

The final 

If 
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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. 
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). 
storage area and Building 693. 
648 and Site 31 is the A.C. Read Golf Course. 

As shown on Figure 2-1, Bayou Grande is 

Immediately west of the site is a covered 
Approximately 400 feet west of Building 

The site area is enclosed by an iron and concrete fence. 
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-l), located approximately 20 feet 
north of the northeast corner of Building 648 (Geraghty and Miller 
[G & MI 1984). 

At the time of 

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 
to 160 feet and the well casing is 24 inches in diameter terminating in 
a 12 inch diameter screen (Wilkins -- et al. 1985). 
approximately 500 feet northwest of NAS Pensacola Sites 25 and 27. 

Site 31 is located 

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). 
paint waste and spent paint thinner were discarded in the unpaved area 
north of the building (Site 31). It is estimated that over the 24 year 
period, 20,000 gallons 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 commoqly 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 

Until 1973, 

M-T-6096 (NEESA 1983; G & M 1984). e- 
In June 1983, an Initial Assessment Study (IAS) of 29 potentially 
contaminated sites was Completed by NEESA at NAS Pensacola. 
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 C, & M (1984). 

Site 31 was 

In July 1984, G & M completed the Verification Study for 18 sites, 
including Site 31, a t  NAS Pensacola. 
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 

During the study, monitoring well 

groundwater from well GM-1 revealed low levels of five volatile organic 
compounds: methylene chloride, 2.1 ug/L; 1,l-dichloroethene, 0.1 ug/L; 
chloroform, 4.6 ug/L; l,l,l-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 
[Bold items enclosed in brackets denote changes from original text] 



chloroform, 3.7 ug/L; l,l,l-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). 
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 S 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. 

According to G S H (1984) 

During a subsequent Characterization Study (G S H 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 614-2 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 S H 1986). Analysis of the groundwater samples 
collected from monitoring wells GH-54 and GH-55 did not reveal any 
volatile organic contamination. Eiowever, a concentration of 8 ug/L, 
l,l,l-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 S H 1986) 
exhibited significantly fewer contaminants at lower concentrations than 
during the previous sampling effort in 1984. During the 1986 study, 
groundwater from monitoring well GH-1 did not exhibit any volatile 
organic contamination, and groundwater from monitoring well GH-2 was 
found to contain 3 ug/L trichloroethene (G 6 H 1986)(see Table 3-1). 
G S H (1986) stated that water level elevations indicated a 
north-northeasterly groundwater flow, differing from the easterly flow 
estimated in the Verification Study (G 6 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 
a hazardous waste site, which would allow 
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TABLE 3-1 

w 
I 

w 

Honitoring -11 lWdmr 

Compounds Detected GH-1 Gn-2 GH-52 -54 -55 GH-58 

(EPA Hethods 601 and 602) vs cs vs cs vs cs vs cs vs cs 4 vs 

-- NA -- NA - Methylene chloride 2.1 -- -- -- NA -- NA 

NA -- -- 1,l-dichloroethene 0.1 -- - 
-- NA . NA -- NA -- NA -- Chloroform 4.6 -- 3.7 -- 

1.2-dichloroethane 

1.1.1-trichloroethane 

Trichloroethene -- -- 5.2 3 NA -- NA -- NA -- NA 210 

-- NA -- NA -- NA NA -- Tetrachloroethene 0.4 -- 0.6 -- 

-- -- NA -- NA -- NA -- NA 530 Trans-1,2-dichloroethene -- -- 

Vinyl chloride -- -- -- -- NA -- NA -- NA -- NA 1 3  

VS = Verilication Study, Geraghty and Miller, 1984. 
CS = Characterization Study, Geraghty and Miller, 1986. 

-- = Not present above detection limits. 
?JA = 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. 
samples taken during the ERH 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 conclhded 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. 

According to the Navy, 
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4. CLIHATOLOGY 

The NAS Pensacola is located in an area that typically experiences a 
mild, subtropical climate. This climate is a result of the latitude 
(approximately ?Oo North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe -- et al. 1988). 
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. 
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. 
1988). 

The average annual temperature 

0 

Thunderstorms occur during 

-- 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an average annual rainfall of approximately (601 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging 171 inches per month) and lowest during spring and fall 
(averaging [4] inches per month)([Kennedy 19821). High intensity 
thunderstorms are common, producing as much as three to four inches of 
rainfall during a single hour. 
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. 

Evaporation rates are also highest in 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly during the summer. 
produces a daily clockwise rotation of the surface wind direction near 

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurric-anes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. Six hurricanes have 
passed within 50 miles of Pensacola since 1980. 

4-2 
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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. 
majority of the land on the eastern side of the facility is developed 
for military use or is 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. 

The 

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 morning-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 t o  extinction due to developmental activities. 
This community type can have 3 to 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 s p p .  (scrub oak species, geminata, champanii, myrtifolia, and 

- 
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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 (Wolfe -- et al. 1988). 

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. 
(sundews)(Wolfe -- et al. 1988). 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), Q. 
marilandica (bluejack oak) ,  0 .  stellata (post oak), and Q. falvata 
(southern red oak). 
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilihurn 
(bracken fern) and Aristida stricta (wire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

The overstory of this community type is dominated 

- 
- - 

The understory is dominated by Diospyros virginiana 
The more 

These habitats were 

Preshvater Vetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. 
annual rainfall, this geologic condition causes the formation of small 

Much of the geological material 

In combination with high 
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areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 

bogs, as found near Sherman Field. 
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). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 
a 

Wetland or seepage bogs are 

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 cassine (dahoon holly), and 
Lyonia spp. (fetterbushes)(Wolfe -- et al. 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. 
development, hardwoods dominate the canopy around the stream. Such 
species as Magnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and Smilax bona-nox (spiked cat brier) are dominants of seepage 

In areas unaffected by 

-- 
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. 
with the area. 
species of concern (see Appendix C). 
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 

A literature search reveals 250 possible bird species associated 
Thirteen of these species are endangered and seven are 

In March 1986, the Navy conducted 
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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. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Ptnsacola facility, 
none of which are endangered. 

During the 1986 survey conducted by the Navy, 

A recent check of the PNAI files confirms 
that the presence of the gopher tortoise, Gopherus polyphemus, can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). 
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 bolies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

Most all of the reptiles and amphibians that 

5.1.2 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 al. 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. 
saltmarch cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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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. 
been historically mapped and very little is known of their composition, 

locality, or aerial extent. 

extending along the north shore of Pensacola Bay in the 1950s 
disappeared by 1961. 

Seagrass beds in the area surrounding the facility have not 

Grass beds of unknown species composition 

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. 
low in productivity (as compared to other Gulf coast estuaries), and 

The phytoplankton has been characterized as 

mainly dominated by the diatoms Navicula tripuncata, Bacteriastrum spp., 
Chaetocerus spp., Thalassionema nitzschoides, and Hemiaulus spp. 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. 
contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

I t  should be pointed out that any 

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. 
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. 

FDER samples collected 

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. 
the Navy'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 Navy's 
data revea-1s 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 al. 1988). 

A complete comparison of 

Fish and Shellfish. 
bony fish species and 7 cartilaginous fish species (Cooley 1978). 
13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), atlantic croaker (Hicropogonias undulatus), gulf 
menhaden (Brevoortia patronus), bay anchovy (Anchoa m i  tchilli) , 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 

Early studies of Pensacola Bay have identified 180 
The 

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 ne- 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, - P. setiferus, and - P. aztecus), and oysters 
(Crassostrea virginica) have been collected throughout Pensacola Bay 
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(Heil 1989). 
of the higher salinities. 
caught in the East Bay area. 
recognized by FDNR are in the East Bay area. 
irradians) are collected only within grassbed areas. 
available at this time on where scallops are collected by the general 
public and how many are removed. 
facility are located in the Big Lagoon along the southwest portion of 
the facility. 

Shrimp are caught in greater abundances near NAS because 
Blue crabs and oysters are more readily 

In fact, the only legal shellfishing areas 
Scallops (Aequipecten 

No information is 

The nearest seagrass beds to the NAS 

Sport and 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 finfish was 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 (4%). Other 
less important commercial fish caught were spanish mackerel, sand 
seatrout, black grouper, spotted seatrout, bluecrabs, and squid. This 
data, as well as the Navy's data, also suggests that a significant tuna 
fishery may be developing in the Pensacola Bay area (0 pounds landed in 
1983, 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

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. 

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. 

Shrimp, bluecrab and 

Marine Hanals. 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. 
atlantic bottlenose dolphin (Tursiops truncatus), hovever, has been 
sighted regularly off the NAS Pensacola facility. Hanatees 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). 

The 

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. 
the presence of threatened or endangered species and potential pathways 
of contamination to these species. 

Complete biotic surveys may beanecessary to determine 

5.2 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, i t  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 VATER HYDROLOGY 

6.1 

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. 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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. e' 
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 b). 

The southwestern and northern portions of NAS Pensacola contain areas of 

freshwater wetlands. 
the intersection of the water table with the land surface. These 

These are particularly sensitive areas formed by 

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. 

6.2 Site-Specific Surface Water Hydrology 
No surface water bodies occur on or in the immediate vicinity of Site 
31. The nearest body of surface water, an unnamed ckeek 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 

I 
I 
I 
I 

I 

I 
I 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivisi~n of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800 

acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon, and on the north by Bayou Grande. The 
most prominent topographic feature on the peninsula is 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 (MSL). 
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 b). Sandy soils occur throughout the NAS Pensacola area. As 
a result, most of the rainfall infiltrates directly i n t o  the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

The central part of 

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 'the Floridan Aquifer 
System. 
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7.1.2.1 SurficiaUSand-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 al. 
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). 
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 i s  made 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 
(Uilkins -- et al. 1985). 

The sediments making up this aquifer belong to all 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. 

The surficial zone is contiguous with land surface and 

.The results of numerous borings conducted at NAS Pensacola 
. (G d H 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. 
surficial zone is 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 S H 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ftlday. Horizontal 

Depth to the water table within the 
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groundwater flow velocities in the surficial zone vi11 depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients; however, velocities would generally be expected to be high. 

Lev Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
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). 

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola this 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x to 9.9 x lo-* ft/day. 
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. 
encountered in at least 16 borings at widely spread locations throughout 
the NAS Pensacola (G 6 M 1984, 1986). 
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. 

Thus, the low 

The low permeability zone has been 

Although additional boring or 

Main Producing Zone. 
is called the main producing zone and [consistsj mainly of sand and 
gravel interbedded with thin beds.of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 t o  approximately 120 below land surface at NAS Pensacola. 
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 bottom portion of the Sand-and-Gravel Aquifer 

The depth at which 

This 

-- 

The principal sources of water for NAS 
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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, i t  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 6r Il 1986). This indicates that a 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow fr.om 
the surficial to the main producing zone at this location. It is not 
known to what extent this potential exists elsewhere at NAS Pensacola. 

7.1.2.2 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. 
System generally lies within the sedimenis 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). 
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 

In the vicinity of NAS Pensacola the top of the Intermediate 

-- 
In general the Intermediate System consists of fine-grained 
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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. 

7.1.2.3 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. 
[composed] of the Middle to Lower Miocene Chickasawhay Limestone and 
undifferentiated Tampa Stage Limestone. 
Aquifer in this area is highly mineralized and is not used for water 
supply (Wagner -- et al. 1984). 

The Floridan Aquifer in this area is 

Groundwater within the Floridan 

7.2 S i t e  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 to medium- 
grained quartz sand. 
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 
fGM-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 1984') the direction of groundwater flow is generally to the 
east toward an unnamed creek, and the horizontal hydraulic gradient is 
approximately 0.005. 
t o  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 ftlday. 
porosity of 0.20, a groundwater flow velocity for the surficial zone in 
this area is estimated t o  be approximately 0.75 ft/day or 274 ftlyear 
(G & M 1986). 

Only one shallow monitoring well open to the 

No aquifer tests have been conducted on wells open 

Assuming an effective 
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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. 
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. 

Based on the cuttings 

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. 
7 feet lower than that in well GH-2 (located 30 feet southeast of 
GH-541, 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 

The water level elevation in well GM-54 is approximately 

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 is unknown; however, a generally southward flow is expected. An 

NAS Pensacola 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. 
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. 

This well is 
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8. PROJECZ IIANAGE)1ENT PLAN 

The Generic Project Management Plan (GPMP), submitted to the Navy for 
approval, defines the technical approach and schedule as well as the 
qualifications of personnel who' will be directing and performing this 
contamination Assessment/Remedial Activities Investigation. 
plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E & E's project management 
guidelines (see Section 22). 

This work 
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9. SITE HANAGEHENT PLAN 

The Generic Site Management Plan (GSMP), submitted to the Navy for 
approval, defines the management procedures for field activities on both 
the site and program level. 
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 (DQOs), 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. 

The management and implementation of all 
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10. EIEAIJTHANDSAFETYPLAN 

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. 
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. 

The 

u 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP 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 policelsheriff 
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/QC 
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 in 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. 
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 t o  obtain information regarding the 
evolution of site features which may have affected hydrologic 
conditions. 
photographs will provide insight applicable to 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. 

For the 

The historical perspective gained by studying aerial 
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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 (e.g., NAS Pensacola Public 
Works and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
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. 

In addition, E & E will 

b 
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14. FIELDWORK HETHODOLOGY 

14.1 Phase I -- Field Screening 

The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (Phase I11 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 

14.1.1.1 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. 
investigation is discussed in the following sections. 

The use of a grid system as part of the Phase I field 

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. 
findings of the physical reconnaissance will be mapped in detail and 
recorded in the field logbook. 

All 

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 BNu 
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. 
site activities and current weather information will be recorded in the 
site logbook. 
6.1.1 of the GQAPP. Measurements will be made at each established grid 
point, and readings will be recorded in the site logbook. 

Detailed notes of 

The survey will be conducted in accordance with Section 

[In addition, preliminary air screening vi11 be conducted vith a 
particulate monitor, such as a Hini-Ram, to determine if the site 
represents a source of particulates in the air. 
be conducted in accordance with Section 6.1.3 of the GQAPP.] 

The air sampling vi11 

14.1.1.3 €iabitat/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. 
conducted for Site 31 as well as an evaluation of the literature 
sources. 

A habitat/biota survey will be 

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. 
will be conducted by obtaining measurements at each grid point. 

The EM-31 and Mag surveys 

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 vi11 be 
a primary consideration in the development of a rationale for Phase I 
and Phase I1 monitoring well placement strategies. 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I activities for Site 31 will include soil sampling, the 
installation of shallot! temporary monitoring wells, and groundwater 
sampling. All of  the samples will be analyzed in the laboratory for 
analytical screening parameters. 
been developed for the Phase I effort as a measure to efficiently and 

The analytical screening program has 
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cost-effectively provide focus for subsequent phases of site 
characterization and contamination extent delineation. 
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. 

Analytical 

Soils -- Soil samples will be collected at 11 locations on Site 31 (see 
Figure 14-1). 
over 5 foot intervals, from the surface to the water table. Assuming 
the depth to water is approximately 20 feet below land surface (G & H 
1986), it is estieiated that 4 soil samples will be collected at each 
location'for a total of 44 samples. 
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. 

At each location soils will be collected and cornposited 

Samples will be collected using a 

Groundvater -- Four temporary monitoring wells will be installed on Site 
31 during Phase I at the locations shown in Figure 14-1. 
locations of the temporary monitoring wells will be determined after the 
completion of the physical and geophysical surveys. 
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). 
accordance with Section 6.7.5 of the GQAPP. 

The exact 

Each temporary 

Following installation, each well will be developed in 

Each of the four temporary monitoring wells and existing well GH-1 will 
be purged and sampled in accordance with Sections 6.7 and 6.8 of the 
GQAPP. 
groundwater sampling equipment will be decontaminated in accordance with 
Section 6.10 of the GOAPP. 

All temporary stainless steel casings and screens and 
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Table 14-1 

SITE 31 

NO. of M4lytiC.l 
Samplos Duplicatos Tot. suit." 

[soil 1 44 2 46 A 

Q rouadwat 0 r [dl 141 1 151 A 

TOTAL 1481 3 I511 

I 

Analytical lo. Of mpli- Trip Field MnSate Preservative 
nodior drqles cates Blankse Elrots B1.nLs SluIksg Total Suitea*c 

Oromdw8term 1 1 1 1 1 1 6 B 

'Analytical suitm dosignations arm as follows: 

A = Volatilo organic compounds, polynucloar aromatic hydrocarbons, phonols, pesticides and 
total PCBs, total rocoverablo hydrocarbons, and motals (total, unfiltorod). 

I S  = Target Compound list (TCL) volatile organic compounds plus xyleno and ketones, TCL 
base/nrutral and acid extractable organic compounds, T U  psticides and Pats, total 
recoverable hydrocarbons, T U  ntals (total [i.e ., unfiltered], and dissolved ti.. ., 
milliportfilteredl), cyanide. total organic carbon, hardnoas (wator only), and 
alkalinity (water only).] 

bSpocific constituonts encompassed by tho various chomical groups includod within analytical 
suit. A aro idontifiod in Tablos 9-1 through 9-4 o f  the Qonoric Quality Assuranco Project Plan. 

[cSprcific constituents encolpaasmd by tho various chemical groups includod within the 
abovclisted analytical suite B are identified in Tables 9-5 through 9-13 of the OpAPp. 

dOrouadwater samples and malytical requirements shown aro for Phase I temporary shallow rolls 
only. 

Orounduater salples and wlytical reguirennts shown afo for existing permanent wells only. 

%rip blanks vi11 b. analyzed for TCL oolatilr organics only. 

gPreservative blanks will b. analysed for T U  volatile organic compounds, total recovorable 
hydrocarbons, total T U  metals, and cyanide.] 
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14.1.4 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. 
water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 

Static 

14.2 Phase  I1 -- Characterization 

The primary objectives of the Phase I1 field investigation are as 
follows : 

o 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 I 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 I1 sampling locations, especially with respect to the 
Phase I locations, will primarily be a function of how uniform the Phase 
I results were with respect to contaminant type, magnitude, and 
distribution across the site. 

Phase I1 investigation of Site 31 will involve the collection of soil 
and groundwater samples. Additional permanent, shallow monitoring wells 
will be installed. 
the results of Phase I efforts. 
will-be performed. 

Air sampling will be conducted only if warranted by 
In addition, limited aquifer testing 

The analytical requirements for Phase I1 samples are provided in Table 
14-2. 

[During the Phase I1 investigation of Site 31, which is covered by RCRA 

requirements, at least one sample per contaminated medium will also be 

14-7 
[Bold items enclosed in brackets denote changes from original text] 

i, 



Analytical 
Iced1 

lo. of Dupli- Trip Piold Rinsato IPro-mtim 
IYodiur Samplos cat08 Blanks' Blanks Blmks m l d m b l  Total* Suit. 

A 32 I Soil 25 3 11 1 1 1 
I(1.11 c 

'Trip blanks will bo analysod for [Targot] Compound List (TCL) volatilo orglaic compounds only. 

b 

-rboas, total TCL wtals ,  ud cymnidm.1 

lCIAualytical suit. dosignations aro as follows: 

I ?rmnrrmtiro blanks rill bo u r l p r d  for TCL rolmtilo orgamic coqarnd., total rrcororablo 

A =  

B -  

c -  

TCL vo la t i lo  organic c o q o ~ a d .  plus xylono and kotonos, m baso/noutraf and acid 
*xtractablo organic coapouads, TCL posticidos and PCBs, total rocovorablo hydrocarbons, TCL 
mota18 (total 1i.o ., unfiltorod] and dis8olvod [ L . o . ,  rilliporrfiltorodl), cyanido, gross 
alpha, total organic carbon, hardnors (uatoc only), and alkalinity (uator only). 

total suspondod solids. total Kjoldahl nitrogon, a m n i a  nitrogon, orthophosphato 
phosphorus, dissolvod oxyqon (in fiold), S d a y  biological oxygon dorand ( B O D 5 ) ,  And chomical 
oxygon dorand (COD). 

pH, alkalinity, porcont moisture, grain sir., B N  contont, ash contont, total haloqons, 
sulfur, iqnitability, and cation oxchango capacity. 

'dlSpocif ic constituonts oncompassod by tho various chorical groups includod within tho 
abovrlistod analytical suitos aro idontifiod in Tablo. 9-5 through 9-13 of tho Gonoric 
Quality Assurance Projoct Plan. 

t 
Tho numbor of samplos shown in paronthoros will bo analytod for tho additional pararotors 
indicmtod. 
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analyzed for Appendix IX parame'ters (40 CFR, Part 264). 

will be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
samples may be required depending on the extent of contamination 
detected.) 

These samples 

Additional Appendix IX 

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

If 

(14.2.21 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. 
Phase I1 are presented in Figure 14-2. 
samples are assumed at each boring location. 

Tentative locations for collection of soil samples for 
For planning purposes, five soil 

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 intervals: 0. to 0.5 feet, 0.5 to 2.5 feet, then every 
2.5 feet to a maximum of 10 feet or the water table, whichever is 
shallower. Intervals deeper than 10 feet will be sampled only i f  
contamination was found in the deeper zone during Phase I. 
sampling, compositing, and lithologic logging will be performed in 
accordance with Sections 6.6 and 6.7 of the GQAPP. 
decontamination will be performed in accordance with Section 6.10 of the 
GQAPP. A detailed discussion of split-spoon soil sampling procedures is 

All 

Equipment 

.provided in Section 6.7.2.3 of the GQAPP. 

[14.2.3]  Shallow Monitoring Well Installation and Development 
Tentative locatims for the Phase I1 shallow monitoring wells are shown 
in Figure 14- 2.  The exact monitoring well locations will depend on 
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Phase I 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. 
the wells will be developed using the method described in Section 6.7.5 

of the GQAPP. 
be decontaminated as discussed in Section 6.10 of the GQAPP. 

Upon completion, 

All equipment used in monitoring well installation will 

[Depending on the results obtained during Phase I, the delineation of 
the extent of shallow groundwater contamination may be possible during 
Phase I1 by the installation of a few monitoring wells in addition to 
the number proposed. 
additional monitoring wells will be installed during Phase I1 in order 
to expedite the overall investigation schedule.] 

When and where possible and/or practical, 

[14.2.4] Groundwater Sampling 
Groundwater samples will be collected from the three newly installed 
shallow monitoring wells. 
according to the methods provided in Sections 6.8 and 6.10 of the GQAPP. 

Each well will be purged and sampled 

t14.2.51 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 in Section 14.1.4 of this workplan. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. 
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. 
slug tests are particularly useful for deriving first estimates of 
aquifer hydraulic properties (i.e.? hydraulic conductivity, 

This will consist primarily of performing 

Specific capacity and 
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transnissfvity). 
n conjunction with well development is that the test itself does not 
generate additional potentially contaminated water which requires 
disposal. 
water 

The advantages of conducting specific capacity tests 

Slug testing does not generate potentially contaminated 

Physical and chemical aquifer data collected during Phase I1 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 Wssc I shdllow soil sampling.] 
sampling is necessary, sampling will be conducted in accordance vith 
procedures outlined in Section 6.1 of the GQAPP. 

If formal air 

14.3 Phase 111 - Extent Delineation 

Phase I11 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 I11 activities will be geared toward 
further delineating the horizontal and vertical extents of 
contamination. 

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

14.3.2 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of any shallow groundwater contamination detected 
in Phases I and 11. 

Shallow Monitoring Well Installation and Development . 
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14.3.3 

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 I1 findings. 

Intermediate and ,Deep Honitoring Well Installation and 
Development 

14.3.4 Groundwater Sampling 
All wells installed in Phase I11 will be sampled, and the analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
resampled as required. 

Monitoring wells installed prior to Phase IS1 will be 

14.3.5 Hydrologic Assessment 
All wells installed during Phase 111 will require a well head survey to 
obtain top of casing elevations. Water level measurements will be made 
for all site monitoring wells. 
be determined. Aquifer testing will be performed, as required, to 
determine aquifer physical characteristics. 
contamination is found in the surficial zone during Phases I and/or 11, 
the low permeability zone will be further characterized during Phase I11 
and any subsequent phases. 
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.] 

Horizontal and vertical gradients will 

[On sites where 

It is intended that soil sample results, 

14.3.6 Air Sampling 
The need for formal air sampling [during Phase 1111 and the techniques 
to be employed are dependent upon the findings of Phases I and 11. 
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14.4 
The following tasks, if required, will-be performed as a continuation in 
the-effort of delineating the extent of contamination: 

Phase IV - Extent Delineation 

o Soil Sampling; 

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

Development ;. 

o Groundwater Sampling; and 

o Hydrologic Assessment 

14.5 Topographic Survey and Base Ihp 
Following the completion of Phases I11 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 vi11 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. 
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. 

The location of subsurface utilities and 

14.6 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 WQC Samples 
Samples collected for laboratory analysis (both screening and 
non-screening) during all phases of fieldwork will require the 
preparation- of field QA/QC samples as described in Section 6.12 of the 
GQAPP. 
I and I1 are shown in Tables 14-1 and 14-2. 

The estimated numbers of required field QA/QC samples for Phases 
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14.7 Decontamination and Waste Hanagemat Procedures 

0 . 14.7.1 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 QA/QC has been addressed both in the 
Generic Quality Assurance Project Plan (GQAPP) and Generic Site 
Management Plan (GSMP). 
different level of data quality and requisite laboratory QA/QC. 

levels are discussed in detail in the GQAPP and QSMP. 

All phases of fieldwork will incorporate a 
These 
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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 (e.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 
'v -- 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 Darcy'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 I1 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 
tesPs. 

& 
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18. BASELINE RISK ASSESSHE" 

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 t.he 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. 
conclusions of the baseline risk assessment will determine the level of 
effort required in the risk assessment to be conducted in the FS. 

The 

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

18.1 Contaminant Identification 
The main purpose of this step is*to screen available information on the 
hazardous wastes present a t  the s i t e  and to identify contaminants of 0 
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concern to focus on in subsequent efforts in the risk assessment 

process. 
"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). 

It may be useful at some of the NAS Pensacola sites to select 

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. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathway may be viewed. as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

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 quantitativ,e 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. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

Typically this process relies heavily on 

18.4 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. 
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 

By integrating 

- 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 commun'ity. [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: 

Distance to the closest residence (on or off NAS Pensacola); 

Type of barrier, if any, to prevent access; 

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

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

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. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis of documenting a no further 
action decision. 

The 

[It should be emphasized that all the tasks cducted as part of the 
baseline risk assessment vi11 be performed on an interactive basis 
betveen the various disciplines required (i .e. hydrogeologis ts, 
chemists, risk assessors, etc.), the Navy, and the reviewing regulatory 
agencies (i.e., -FDKR and EPA) and that the goal of tbese tasks is to 
produce appropriate, sufficient, and high quality data to corplete the 
baseline risk assesslent.) 
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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 RI to compare and evaluate 
the concentration of the contaminants of concern against the cleanup 
criteria developed. 
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. 

E 6 E will prepare a qualitative and quantitative 

19.1 
E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
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. 
outlined for each medium of concern. 
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 
crjteria and E & E ' s  engineering judgment. 

Screening of Applicable Remedial Technologies 

In the process of screening 

In this summary, pathways will be 
E & E then will identify 
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19.2 
During the assessment process, E L E will consider the relative 
applicability of each technolob. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include comments as appropriate concerning the reliability 
and implementability of the technology. 

Assessment of Applicable Reredial Technologies 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E 6 E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
alloy 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. 

19.4 
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. 

Development and Evaluation of Remedial Action Alternatives 

19.5 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. 
preceding task will be compared using technical, environmental, and 
economic criteria. 

The alternatives assembled during the 

E 6 E will consider present worth of total costs, 
environmental effects, technical aspects, 
alternatives comply with ARARs, community 
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when comparing alternatives. 
uniformly to each alternative along with any additional criteria that 
may result from the Navy project coordination. 
selection of the chosen alternative by means of a statement of the 
relative advantages of the alternative over the other alternatives 
considered. 

E & E will apply these evaluation criteria 

E & E will discuss the 
e 

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

[Following the Phase I investigation, E 6 E will prepare a Phase I 
Interim Data Report and Recommendations for each site. 

this report is to summarize briefly the findings of Phase I and provide 
recommendations for the Phase I1 investigation; 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 I1 
work will be updated accordingly. If the results of Phase I1 indicate 
that no further action is warranted, a formal Phase I1 report will be 
produced. However, if the Phase I1 results indicate that additional 
investigation is required, the Phase I1 report will be produced as the 
Phase I1 Interim Data Report and Recommendations and will only briefly 
summarize the Phase I1 results and provide recommendations for the Phase 
111 investigation. 
formal document. 
the work plans for the Phase I11 work will be updated.] 

The purpose of 

Thus, the Phase I1 interim report will not be a 
Following production of the Phase I1 interim report, 

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 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. DOCU13ENT 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 I11 and IV, if 
required, fully developed after Phase I1 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 HANAGWEN" 

Project management will be an ongoing process throughout this 
investigation. 
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 €i E te.chnica1 managers and 
directors. These project management steps are described in detail in 
the GPMP submitted to the Navy. 

This process includes preparation of bi-weekly project 
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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. 
for Phase' I1 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 
(FFASHP). 

Given that the scopes of work 

The schedule in the PFASMP will be updated yearly.] 

23-1 
[Bold items enclosed in brackets denote changes from original text] 



- 
m

 
n

 

0
 

N
 

h
 

N
 

u
 

N
 

Y
)
 

C
l 

T
 

N
 

n
 

N
 

H
 

N
 

e n
 

z k
 
s I 
w

 

23-2 

v., ..... 
o 
t'7) 

C" 
(l) 

() 

PHASE I TASKS 

Aorlal Photograph and 
Existlng Data Analysis 

Mobilization 

5110 Reconnaissance 

Exlstlng Well Evaluation and 
Resampllng 

Ulilltles Survey 

Surface Emissions Survoy 

HabltaVBiota Survey 

Geophysical Survey 

Data Analysis 

5011 Sampling 

Tomporary Well Installation 

Groundwater Sampling 

Hydrologic Assossmont 

Laboratory Analysis 
1 

Phase I Interim Data Report 
And RecommOndatlons 

1 90% Draft To Navy 

• 
o 

WEEKS FROM NOTICE TO PROCEED 

i"""-

i"""-

~ 

~ 

1oo-

p.... 

0 

·1 

2 3 4 5 6 1 8 g 10 11 12 13 14 15 1. 11 18 111 20 2 2 3 .. 25 6 7 0 It 

, 
Figure 23-1 PHASE I PROer SCHEDULE -- GROUP M (SITE 31) • 



n
 

a
 
3
 

0
 

(3
 I 

23-
3 

PHASE II TASKS 

MoblllzaUon 

Soil Sampling 

Monitoring Well Installation 

Groundwater Sampling 

Hydrologic Assossment 

Biota/Air Sampling (if required) 

Laboratory Analysis 

Phase II Report 1 

Baseline Risk Assossmont: 

Exposure Assessment 

Contaminantldentilication 

Toxicity Assessment 

Risk Characterization 

1 90% Dratllo Navy 

( 

WEEKS FROM NOTICE TO PROCEED 

-
~ 

..... 
-
~ 

1 

o 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 21 20 29 

Figure 23-2 PHASE II PROJECT SCHEDULE _. G UP M (SITE 31) 



N
 

0
 

c
1
 

z a
 
F
 

P
 

W
 

W
 

2
 

0
 

B 
0, 

m
 

a
 

Y
 

0
 

f
 

I- W
 

C
 

n
 

c
 

C
 

z 
E

 

t
 

P 
- C 

8
'

 

23-4 

CJ' 
~ 

(":) 
.... -.., 
C"' 
(.:) 

(.;.) 

PHASE III TASKS 1 

Mobilization 

Soli Sampling 

Monitoring WoO Installation 

Groundwater Sampling 

Hy~rologlc Assessment 

Biota/Air Sampling 

Laboratory Analysis 

2 
Phase III Report 

Baseline Risk Assessment: 
3 

Exposure Assessment 

ContamlnantldentilicaMon 

Toxlcll)' Assessment 

Risk ChatacterlzaUon 

1 As Required Based on 
Phase /I Results 

2 90% Draft to Navy 

3 Continued From Phase II as 
Required Based on 
Phase /I Resulls 

• 

WEEKS FROI NOT Ie P RCC 0 

~ 

~ I 

I - I 

2 I 

o 2 3 4 5 8 7 8 8 10 12 3 4 15 18 17 1 18 II 22 23 24 25 26 21 20 29 

Figure 23-3 PHASE III PR.CT SCHEDULE -- 'GROUP M (SITE 31) • 



r 

*
c

 

n
 

N
 

0
 

N
 

N
 

.a 
N
 

In 
c

i 

T
 

N
 

I1
 

r4
 

c
 

0
 c
 

e4 

.
o
 

r
4

 

23-5 

• 
PHASE IV TASKS 1 

MoblUzation 

SoH Sampling 

Monitoring Well Installation 

Groundwater Sampling 

Hydrologic Assessment 
2 

laboratory Analysis 

Phase IV Report 

Baseline Risk Assessment: 
3 

Exposure Assessment 

Contaminant Identilication 

Toxicity Ass~ssment 

Risk Characterization 

1 As Requirad Basad on 
Phase JJJ Results 

2 90% Drafllo Navy 

3 Continued From Phase fII as 
Required Based on 
Phase JJJ Results 0 1 

e. • 
WEEKS FROM NOTICE TO PROCEED 

~ 

~ 

2 

, 

I 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 II 2 22 2 .\ :! 6 7 R \I 

Figure 23-4 PHASE IV PROJECT SCHEDULE -- GROUP M (SITE 31) 



Barraclough, J. T. and 0. T. Marsh, 1962, Aquifers and Quality of Ground 
Water along the Gulf Coast of Western Florida: 
Geology, Report of Investigations 29. 

Florida Bureau of 

Barraclough, J. T., 1967, Ground-water Features in Escambia and Santa 
Rosa Counties, Florida: Florida Geological Survey, Map Series No. 
26. 

Brooks, B . K . ,  1981, Physiographic Divisions of Florida: Florida 
Cooperative Extension Service, Institute of Food and Agricultural 
Sciences, Gainesville, Florida. 

Carlisle, V. W., 1360, Soil Survey of Escambia County, Florida: Series 
1955, No.8, U.S. Department of Agriculture, Wa.&ington, D.C. 

Coe, C. J., 1979, Geology of the Plio-Pleistocene Sediments in Escambia 
and Santa Rosa Counties, Florida: Florida State University, Master 
Thesis. 

Coffin, J. E., 1982, Summary of Ground-water and Surface-water Data for 
City of Pensacola and Escambia County, Florida: U. S. Geological 
Survey Open-file Report 82-361. 

Cooke, C. W., 1939, Scenery of Florida Interpreted by a Geologist: 
Florida Geological Survey, Bulletin No. 17. 

Cooke, C. W., 1945, Geology of Florida: Florida Geological Survey, 
Bulletin No. 29. 

Cooley, N. R., 1978, An inventory of Estuarine Fauna in the Vicinity of 
Pensacola, Florida: Florida Marine Research Publications No. 31. 
Florida Department of Natural Resources, Marine Research 
Laboratory, St. Petersburg, Florida. 

Driscoll, F.G., 1986, Groundwater and Wells, Second Edition: Jolinson 
Division, St. Paul, Minnesota. 

Ecology and Environment, Inc. (E & E), 1989a, General health and Safety 
Plan, Contamination Assessments and Remedial Activities, Naval Air 
Station, Pensacola, Florida. 

24-1 
[Bold items enclosed in brackets denote changes from original text] 



Ecology and Environment, Inc. (E & E), 1989b, Generic Project Management 
Plan, Contamination Assessments and Remedial Activities, Naval Air 
Station, Pensacola, Florida. 

Ecology and Environment, Inc. (E & E), 1989c, Generic Quality Assurance 
and Project Plan, Contamination Assessments and Remedial 
Activities, Naval Air Station, Pensacola, Florida. 

Ecology and Environment, Inc. (E & E), 1989d, Generic Site Management 
Plan, Contamination Assessments and Remedial Activities, Naval Air 
Station, Pensacola, Florida. 

ERH-Southeast, Inc. (ERH), 1988, Draft Site Investigation Report NIRP 
Site 31 at Building 649, Naval Air Station, Pensacola, Florida. 

Flood and Associates, Inc, 1978, South Escambia and Ssnta Rosa counties. 
201 Facilities Plan, City of Pensacola, Escambia and Santa Rosa 
counties, City of Gulf Breeze, Santa Rosa Island Authority, and 
Santa Rosa County Beach Administration. 

Florida Department of Environmental Regulation, 1988, Unpublished marine 
sediment data from Pensacola Bay sediment study, 1985-1987, 
Tallahassee, Florida. 

Florida Natural Areas Inventory, 1988a, Special plants and animals list, 
Escambia County, Florida. Tallahassee, Florida. 

Florida Natural Areas Inventory, 1988b, Survey of Pensacola Naval Air 
Station and outlying Bronson Field for rare and endangered plants. 
Tallahassee, Florida. 

Geraghty and Hiller, Inc. (G & M), 1984, Verification Study, Assessment 
of Potential Ground-water Pollution at Naval Air Station, 
Pensacola, Florida. 

Geraghty and Miller, Inc. (G & H), 1986, Characterization Study, 
Assessment of Potential Ground-water Pollution at Naval Air 
Station,.Pensacola, Florida. 

Geraghty and Hiller, Inc. (G & H ) ,  1987a, Quarterly Report, Corrective 
Action Program, Wastewater Treatment Plant, NAS Pensacola, Florida. 

Geraghty and Hiller, Inc. (G & H), 1987b, Lithologic Logs, NAS Pensacola 
Wastewater Treatment Facility, Pensacola, Florida. 

Geraghty and Hiller, Inc. 1988, Semi-Annual Report, Corrective-Action 
and Compliance-Monitoring Programs, Surge Pond Operation Permit, 
Wastewater Treatment Facility, Naval Air Station, Pensacola, 
Florida . 

Greene, Mike, 1989, Personal Communication. Navy EIC. 

24-2 
[Bold items enclosed in brackets denote changes from original text] 



Heil, D.C., 1989, Personal Communication. 
Resources, Tallahassee, Florida. 

Florida Department of Natural 

Jacob, C. E. and 8 .  H. Cooper Jr., 1940, Report on the Ground-water 
Resources of the Pensacola Area in Escambia County, Florida: 0. S. 
Geological Survey, Open-file Report 400001. 

[Kennedy, L. R., 1982, Rainfall Summary for the Northwest Florida Water 
Management District: Water Resources Special Report 82-3.1 

Ketchen, H. G. and R. C. Staley, 1979, A Hydrographic Survey in 
Pensacola Bay. 
Oceanography, Tallahassee, Florida. 

Florida State University, Department of 

Lohman, S. W., 1972, Ground-Water Hydraulics: U. S. Geological Survey 
Professional Paper 708, Washington, D.C. 

Luckenbach, M. W., R. J. Diay, and L.C. Schaffner, 1988, Scientific 
Consultation and Analytical Services: Benthic Assessment 
Procedures. Project 5, Virginia Water Control Board, Gloucester 
Point, Virginia. 

Marsh, 0. T., 1966, Geology of Escambia and Santa Rosa counties, Western 
Florida Panhandle: Florida Geological Survey, Bullletin 46, 140 p. 

Musgrove, R. H., J. T. Barraclough, and 0. T. Marsh, 1961, Interim 
Report on the Water Resources of Escambia and Santa Rosa Counties, 

--r Florida: Florida Geological Survey, Information Circular No. 30. 

Musgrove, R. H., J. T. Barraclough, and R. G. Grantham, 1965, Water 
Resources of Escambia and Santa Rosa Counties, Florida: Florida 
Geological Survey, Report of Investigations No. 40. 

Musgrove, R. H., J. T. Barraclough, and R. G. Grantham, 1966, Water 
Resources Records of Escambia and Santa Rosa Counties, Florida: 
Florida Geological Survey, Information Circular No. 50. 

Naval Energy and Environmental Support Activity (NEESA), 1983, Initial 
Assessment Study of Naval Air Station, Pensacola, Florida. NEESA 
13-015. 

National Institute for Occupational. Safety and Health Association, 
1985, Occupational Safety and Health Guidance Manual for Hazardous 
Waste Site Activities. 

Northwest Florida Water Management District, 1981, Public water supply 
systems in the coastal areas of Escambia, Santa Rosa, Bay, Okaloosa 
and Walton counties: 
Water Resources Special Report 81-3. 

Northwest Florida Water Management District, 

Pike, E., 1989, Personal Communication. NAS Pensacola Public Works 
Department. 

24-3 
[Bold items enclosed i n  brackets denote changes from original text] 



Prickett, T. A., T. G. Naymik, and C.G. Lonnquist, 1981, A Random Walk 
Solute Transport Model for Selected Groundwater Quality 
Evaluations, 
IL. 

Bulletin 654, Illinois State Water Survey, Champaign, 

Schropp, S. J., and H. L. Windom, 1988, A Guide to the Interpretation of 
Metals Concentrations in Estuarine Sediments. Florida Department 
of Environmental Regulation, Coastal Zone Management Section, 
Tallahassee, Florida. 

SEGS, 1986, Florida Hydrogeologic Units: Southeastern Geological 
Society Ad Hoc Committee on Florida Hydrostrategraphic Unit 
Definition (SEGS), Florida Geologic Survey, Special Publication No. 
28. 

Trapp, H., Jr., 1972, Availability of Ground Water for Public-Water 
Supply in the Pensacola Area, Florida - Interim Report, June 1971: 
U. S. Geological Survey, Open-File Report FL72002. 

Trapp, H., Jr., 1973, Availability of Ground Water for Public-Water 
Supply in Central and Southern Escambia County, Florida - Interim 
Report, July 1973; 0. S. Geological Survey, Open-File Report FL 
72029. 

Trapp, H., Jr., 1975, Hydrology of the Sand-and-Gravel Aquifer in 
Central and Southern Escambia County, Florida - Preliminary Report 
- November 1973: U. S. Geological Survey, Open-Pile Report 
FL74027. 

Trapp, H., Jr., 1978, Preliminary Hydrologic Budget of the 
Sand-and-Gravel Aquifer under Unstressed Conditions, with a Section 
on Water Quality Monitoring, Pensacola, Florida: U. S. Geological 
Survey, Water-Resources Investigations 77-96. 

U.S. Environmental Protection Agency, 1984, Standard Operating Safety 
Guidelines. 

U.S. Environmental Protection Agency, 1985, Guidance on Remedial 
Investigations under CERCLA. EPA, OSUER, HVERL; EPA report 
#540/6-851002; NTIS ref tPB-85-268616; OSUER Directive 9355.0-06B. 
U.S.  EPA, Cincinnati, Ohio. 

U.S. Environmental Protection Agency, 1985, Guidance on Feasibility 
Studies under CERCLA; EPA, OSUER, OWPE, EPA report #540/G-85/003; 
NTIS ref #PB-85-238-590; OSWER Directive 9355.0-05c. U.S. EPA, 
Washington, D.C. 

U.S. Environmental Protection Agency, 1987, Data Quality Objectives for 
Remedial Response Activities. OSWER Directive 9335.0-7B. U.S.  
EPA, Washington D.C. 

24-4 
[Bold items enclosed in brackets denote changes from original textJ 



U.S. 

U.S. 

u. s. 

u. s. 

U.S. 

U.S. 

u. s. 

e U.S.  

Environmental Protection Agency, 1987. Compendium of Superfind 
Field Operations Methods. 
EPA/540/P-87/00/a. 

OSWER Directive 9355.0-14, 

Environmental Protection Agency, 1988. CERCLA Compliance with 
Other Laws Manual. Draft. OSWER Directive 9234.1-01. U.S. EPA, 
Washington, D.C. 

Environmental Protection Agency, 1988. Guidance for Conducting 
Remedial Investigations and Feasibility Studies under CERCLA Draft. 
OSWER Directive 9355.3-01 OERR # 68-01-7090 and 68-W8-0098. U . S .  
EPA, Washing ton, D. C. 

Fish and Wildlife Service, 1987, Long Range Fish and Wildlife 
Section, Naval Air Station Pensacola and Outlying Field Bronson, 
Pensacola, Florida. U.S.F.W.S. Field Office, Panama City, Florida. 

Geological Survey, 1970a, 7 112 Minute Topographic Map, Fort 
Barrancas, Florida quadrangle. 

Geological Survey, 1970b, 7 112 Minute Topographic Map, West 
Pensacola, Florida Quadrangle, Photorevised 1987, 

Navy, 1986, U.S. Navy Gulf Coast Strategic Homeporting 
Environmental Impact Statement, Appendix IV, Pensacola, Florida. 
Southern Division, Naval Facilities Engineering Command, 
Charleston, South Carolina. 

Navy, 1987, General Development Map Nos. 1276829 to 1276839. 
Naval Air Station, Pensacola, Florida. Southern Division Naval 
Facilities Engineering Command, Charleston, South Carolina. 

U . S .  ’ 

Wagner, J .  R . ,  1982, Hydrogeology of the Northwest Florida Water 
Management District: in; Ground Water in Florida - Proceedings of 
the first Annual Symposium on Florida Hydrogeology: Northwest 
Florida Water Management District, Public Information Bulletin 
82-2 

Wagner, J. R . ,  T. W. Allen, L. A. Clemens, and J. B. Dalton, 1984, 
Northwest Ambient Ground Water Monitoring Program - Phase 1: 

Florida Water Management District, DER Contract Number WM65. 

Wagner, J. R., (in preparation) 1989, Hydrogeologic Framework of the 
Northwest Florida Water Management District. 

Walton, W.C., 1970, Ground Water Resource Evaluation: McGraw-Hill Book 
C o . ,  New York. 

Water and Air Research, Inc. (WAR), 1986, Report of Collection and 
Analyses of Sediment, Water, and Elutriate Samples for Navy Gulf 
Coast Strategic Homeporting Project, Pensacola, Florida. 

24-5 
[Bold items enclosed in brackets denote changes from original text] 



vi .kins, K. T., J. R. Wagner, and T. U. Allen, 1985, Hydrogeologic Data 
for the Sand-and-Gravel Aquifer in Southern Escambia County, 
Florida: Northwest Florida Water Management District, Technical 
File Report 85-2. 

Uolfe, S.H., J. A. Reidenauer, and D. B. Means, 1988, An Ecological 
Characterization of the Florida Panhandle. U.S. Fish Uildl. Serv. 
Biol. Rep. 88(12); Minerals Manage. Serv. OCS Study\MHS 88-0063. 

24-6 
[Bold items enclosed in brackets denote changes from original text] 

Wilkins, J. 

Water • 
88(12) ; Study\HHS 88-0063. 

• 

• 
~lCOb87 



APPENDIX A . 

SITE-SPECIFIC SAFETY PLAN 

A- 1 
[Bold items enclosed i n  brackets denote changes from original text ]  

• 

• 

• 
(Bold 



5 2 2  
ecology and onvironront, inc. 

S I T E  S A I E T Y  P L A .  

Vorsion 966 

Projoct Title: Sit. 31-Soil North of Building 648 Project No.: UH1204 

TDD/Pan NO.: 

Projoct Manager: John Barksdale Projoct Dir.: Rick Rudy 

Location(.): Soil North of Building 648 - Aroa adjacent to and north of Building 648, off of Murray Road 
Propared by: Kim Walker Data Prepared: 4-26-89 

Approval by: nillor ~ Date Approved: 

Sit. Safety Officer Review: Dato Reviowed: 

scope/Objectivo of Work: Field Screoning will include physical surveys, Soil sampling, tomporary woll 

installation and groundwator sampling. 

Proposed Dato of Cield Activities: August 1989 

Background Info: Complote: [ X 1 

Docurontation/Suuary: 

Ovorall Chemical Hazard: e 
Overall Physical Hazard 

Sorious [ 1 
Low [ X I  

serious [ 1 
LOW 1 x 1  

Preliminary (No analytical [ J 
data availablo) 

Modorate [ J 
Unknown [ 1 

Moderato [ 1 . 
Unknown [ 1 

Clamable/ [ X 1 
Ignitable 

Volatile I X I Corrosivo t X I Acut e1 y [ I  
Toxic 

Explosive [ 1 Roactivo [ X 1 Carcinagen [ X 1 Radioactive* [ ] 

Other: 

Physical Ha6ards: 

Overhoad [ X 1 Confined' I ] Bolow 1 1  Trip/Pall 1 x 1  

Puncturo [ 1 Burn [ I cut [ I  Splash [ X I  

Spac. Grad. 

Noise [ X I  Othor: Working within fencod area containing drums and small sheds. Vehicular 

traffic in tho site area. 

*Requir8S completion of additional form and special approval from the Corporato Health/Safety group. Contact 
RSC or HQ. 

Page 1 of 6 



Sit. tlistory/Doscription and Unusual ?oaturos (so. S a q l i n p  Plan for datailod doscription): 

aroa adjacomt to north of Buildfag 648, onclosod by a chain link fonco, is tho sit. of damping paints and 

paint thinnors and aolvonts ovor a 24 yoar poriod, from 1949 to 1973. 

A 100 by 200  foot 

Sovoral wolls locatod mar tho aito havo 

Compound 

M a d  

tatrachloroothano 

e had rlovrtrd lrvrlr of solvonts found vithin tho qroundvatrr. 

Rout0 -ut. odo c 
PCL/.I1IA of Cxposuro s y q t o u  Throshold 

0 .05  q/m3 Inh.Ing, Dorm Volit, Diarr. W A  

5 PPI Inh,Abs,Dorr Skin Irritant d 

Locations of Chomlcals/Waatos: 

Building 648 .  

Estirtod Volumo of Cholicals/Wast~a: 

8,600 gallons of paint sludgos woco durpod on tho ground ovor a 24 yoar poriod. 

Liquid and aludqo vastos woro dunpod diroctly on tho ground adjacont to 

App roxinatoly 20,000 gallons of wasto paints and thimorb as W.11 aa 

sit. Curromtly in operation Po.: I x 1 ao: [ I 

chlorof o t l  

1,1,1-trichloroothano 

1,2-dichloroothano 

c. rrlua-a 

List Rasards by Task ( i . 0 . .  drum sampling, drilling, de.) and numbor thorn. (Task nurbors a10 cross-roforoncod 
Soction D) 

Phyaical Rasard Evaluation: 
1) Physical Survoya - walking around tho sit.; 
2) Torporacy Jbnitoring Woll Installation - using partablo drill rig; 

3) Soil Sampling - Using poctablo drill rig: 

4 )  mcontarirution Procoduror - Using solvonts. 

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

50 PPI Inh,Ing,Con dizsy, hoadacho 200 ppB 

350 ppm Inh, Ing, Con naus, dirry,vomit 20-100 ppm 

50 PP. Inh , Ing naus, dizay,vomit 6 PPI 

vinyl ehlorido 

I Isopropyl Alcohol 1 400 pprn I -  * I dro~inoss,hoad. I 7.5-200 ppm 

1 PP. Inh, Abs drowsy, cough 260 pprn 

Odor 9 
I Doscription ' G I  Chloroform 

rubbing alcohol I 

chloroforrliko 

awoo t i ah I 
avoot pungont 

___( 
Noto: Comploto and attach a Hazard Evaluation Shoot for major known contaminant. 
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Sit. Control: Attach rap. US. back of this pago. or skotch of sit. showing hot rono, contamination reduction, 
zono, etc. 

Porimetor idontified? [ y o s ]  Site aocurod? no 1 

Contaminant of Intarast 

VOC'S 

Radiation 

Explosive Gases 

. Work Area's Dosignatod? [ y o s ]  Zone(s) of Contamination Idontifiod? [ no 1 

Porsonnol Protoction (TLD badgoa roquirod for a11 fiold porsonnol): v 

Anticipatod Lovol of Protoction (Cross-reforonco task numbors to Soction C ) :  

Monitoring Frequency of ~ y p b  of sample 
(area, pocsonal) Equipment Sampling 

Aroa OVA Continuous 

Aroa Mini-Rad I Continuous I 

Aroa 02/Explosimetor Continuous 

Modifications: 

[ Task 3 I I 
I Taak 4 I 

~ ~~ 

(Expand if nocossacy) 

Modifiod lovol W with' tyvock, nooprono glovos and boots, safoty qlassos, APR available whon 

lovol C upgrado is nocosaary 

Action Levols for Evacuation of Work Zono Ponding Roassessront of Conditions: 

o ~ o v o l  D: O2 t19 .5% or >252, oxplo ive atmosphoro >lo2 LEL, organic vapors above background levols, 
particulatos > mg/r , othor 

O2 <19.5% or >252, oxplosivo atmosphoro >252 LEL3(California-202), unknown organic vapor (in 
broathing zono) > 5  ppm, particulatos >- mg/m , othor 

broathing zono) > S O 0  ppm. particulatos > mg/m , othor 

>go0 ppm, particulatos > mg/m , othor 

3 

o ~ o v o l  C: 

. o Lovol 6 :  0 <19.52 or ,252, explosive atmosphoro >25% LEL (Salifornia-202), unknown organic vapors (in 

o Lovol A: 0 <19 .52  or >252, oxplosivo atmosghore >252 LEL (California-202), unknown organic vapors 

2 - 
Air Monitoring (daily calibration unless otherwiso noted): 

Docontamination solutions and Proceduros for Equipmont, Sampling Gear, etc.: 
Trisodium phosphato wash, tap wator rinso, isopropanol rinso, distilled water rinse, isopropanol rinse, and 

final distilled wator rinso. 
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Porsona.1 Duon Protocol: 

will k doublo bagged and drummed for disposal. 

following oach day's fiold work. 

Docon solution Monitoring Procoduros, if Applicable: 

aroa upvind of tho sampling wno. 

Spocial Sit. Cquipwnt, ?acilitios, or Procoduros (Sanitary Iacilitios and Lighting 
Must h o t  29 C?R 1910.120): 

All drilling safoty procoduros vi11 bo strictly adhorod to as outlinod in Attachnnt A. 

Boot and glovo vash - trisodium pbospbato vash with cloan wator rinso.  Expondablos 

?iold poisonno1 will tako a hygienic showor, off-sito, 

Docontarination will bo performod in a woll-vontilatod 

Sit. Entry Procoduros and Spocial Considorations: C L E ' s  "Buddy Systom" will bo omployod at a11 timos during 

fioldverk activitios. Porsonnol vi11 oxorciso caution in tho vicinity of Chovalior ?iold and of along noarby 

roadways. I f  abovo background radiation lovols aro oncouatorod toam wmbors will ovacuato tho sampling aroo, 

and contact tho corporate hoalth physic. group to rmassoss tho sit.. 

York Limitations (ti- of day, mathor conditions, otc.) and Xeat/Cold Stross Roquirownts: 

All fioldvork activitios will bo porforwd during daylight hours. Toam w h r s  will tako broaks as nocossary to 

avoid hoat stross and roplaco fluid.. Cooling vosts u y  bo usod to provont hoat stross. 

Qenocal Spill Control, if applicablo: a/A 

Invor.tig8tion-Cmrivod Uaterial Dispos8l ( i . 0  ., exp.adablos, doeon vasto, cuttings): 

All fiolduork wasto utorials will bo doublo baggod, drunod, laklod and tr.ssportod to a dosiqnatod 

location for final disposal by tho Iavy. 

Samplo xandling Procoduros Including Protoctivo mar: 

During all handling of saaplos, 811 fiold toam mombors will m a r  surgical glovos. 

8arplO prosorvation with acid.. 

Gogglor will bo worn ducinp 

Toam Member' Responsibility 

Toam r r b o r s  to bo dotorminod Toam Loador 

Sit. Satoty ~fficor/~amplor 

Chologist/Suplor 

*All ontrio. into oxclusion xono roquiro Buddy Systom US.. All E L E field staff participato in rodical 
monitoring program 4nd havo co~plotod applicablo training por 29 C?R 1910.120. 
moots roquicownts of 29 CrR 1910.134, and -SI 211.2 (1980). 

Rospiratory protoction program 

I 

Pago 4 of 6 



1. BllneRcI mFoBnATIoa 

[Us. supplonontal shoots, i f  nocossary) 

I.ocAL BEsomcEs 

(Obtain A local tolophono book from your hotol, i f  possiblo.) 

~.lbulanco on 8AEO -- 904-452-4138, off 8.80 -- si1 
Hospital Erorgoncy ROOB 

Poison Control Contor 

Polico (includo local, county rhoriff, stat.) 911 

Fir0 Dopactront 911 

Airport 

U . S .  Coast Quard Enrgoncy - 904453-8178, Gonoral Information 904453-8282 

HAS Disponsary - 904-452-2733, Baptist nospital 904-434-4811 (Life ?light) 

Laboratory E L E ASC 1-716-631-0360 

rod. Expros8 1-800-238-5355 

Cliont Contact U.S. Uavy South.cn Division, Enginoor-In-Chargo, 1-803-743-0574 

Sit. Contact Hhs ~onsacola Enviromontal Coordinator, W. DOWAynO Ray - 904-452-4515 

Sit. Enrgoncy EVaCUAtfOn Alar= Mothod 

Yator Supply Sourco On-sit. 

folophono Location, Uu~bor To bo dotominod on-sit. 

U/A 

Collular Phon., if available N/A 

Radio 

Othor On-sit. warohou80 numbor to bo doterminod 

COWTACTS 

1. Dr. Raymond Harbison (Univ. of Florida) ................. ( 5 0 1 )  221- 0465 or  ( 9 0 4 )  462- 3277,  3281 
Alachua. Florida ( 5 0 1 )  370- 8263 ( 2 4  hours) 

2.  Ecology and Environnont, Inc., Safoty Diroctor 
Paul Jonmairo ........................................... ( 7 1 6 )  684- 8060 (offico) 

( 7 1 6 )  655- 1260 (home) 

3. Rogional Offico Contact ..................... .M.Millor.. .. 656'-2854 (home) 

877- 1978 ( o f f i c o )  

4. orfico nanagor ................................ R.Rudy ...... 893- 7245 (home) 

Page 5 of 6 



-- 
1. Tvonty-four hour answoring servico: (501) 370-8263 

What to roport: 

- Stat.: "this is an enrgoncy." 

- Your n a n ,  rogion, and sit.. 

- folopbono nurbor to roach you. 

- Your location. 

- N a n  of porson injurod or oxposod. 

- N8tUtO of omorgoncy. 

- Action takon. 

2. A tOXicOlOqirt, (Dts. Raymond Harbiron or associate) will contact you. Repoat tho information givon to tho 
answering sorvico. 

3. If a toxicologist doos not roturn your call within 15 8inutes, c8ll tho following poc8ons in order until 
contact is udo: 

' 

a. 24 L.rr hotlimo - (716) 6@4-8940 
b. Corporato Safoty Diroctor - Paul Jonuiro - homo t (716) 655-1260 
c. Assistant Corp. Safoty Officor - Stovon S h o r ~ u ~  - homo t (716) 688-0084 - 

frOrr: ?hid Toam mast nou Routofs) lr ior to Start of work) 

Diroctions to hospital (includo map) 

.ui Msponnaxy - Follow nurray Road South to Ellyson Avenuo. 
and continue to it's intorsoction with Turnor Stroot. 

tho intorsoction of Ellyson Avonuo and Turnor Stroot, in Building 625-A. 

Baptist 8ospit.l - Tako Duncan Road ( N a v y  Blvd.) north to oxit tho bas.. 

to tho oast. Follow Navy Blvd./Hvy . 98 oast approx. 3.1 to Paco Blvd. Turn loft (north) on Paco Blvd. ind 

procood approx. lmi to Corvant.8 St. (€Ivy. 9 0 ) .  

8 blocks and turn loft (north) onto E stroot. 

Turn right onto Ellyson Avonuo 

The AAS Disponsaty is locatod en tho northwost cornor of 

N a v y  Blvd. bocoros Hm 98 and cucvos 

Turn right on Corvantos~vy. 90 and follow this road f o r  about 

The hospital is about 6 blocks north on tho loft. 

Emorgoncy Egross Routes to Got Off-Sit0 Emorgoncy ogros8 routos Will bo 1ocat.d if omorqoncy oxit routes become 

blockod by construction, otc. 
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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 o f f  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 Idcation. 

The mast must be lowered when the rig is moved. 

Always consider overhead wires to be live, watch f o r  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 a.ccess and provides f o r  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 
.when picking up samplers and augers. Use a tool hoist i f -  
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. 



ECOLOGY A N D  ENVIRONMENT,  I N C . .  
* STANDARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

Flcld opcrat lons during the  summer months can c rea te  a va r i e t y  of haz- 
8rds to the employee. Heat cramps, heat  exhaust ion. a n d  h.eat s t roke  
can  be exper lenced and, I f  not remedied, can t h rea ten  l i fe  o r  ' w a l t h ,  
Therefore, It Is Impor tant  t ha t  a l l  employees b e  ab le  to rezogn l re  
symptoms of these condit ions and b e  capable o f  a r r e s t i n g  the  prob lem 
as quickly as possible. 

r 

' THE EFFECTS OF HEAT 

A s  the. resu l t  of normal ox ida t ion  processes w i t h i n  t h e  body ,  II p r e -  
dlctable amount of heat  Is generated. I f  the  heat  i s  l i be ra ted  as It 
1s formed, there  Is no change In body temperature. I f  the neat IS 
I l be ra ted  more rap id ly ,  the body cools to a point at which the  p roduc -  
tlon of heat  Is accelerated a n d  the  excess is avai lable t o  brirrg the - 
body temperature back to normal. 

In te r fe rence  w i t h  t h e  el iminat ion of hea t  leads t o  i t s  accumblat ion 
and t h u s  t o  t h e  elevation of body temperature. A s  a resu l t ,  t t i r  pe r-  
son 1s said t o  have  a fever, When such a cond i t ion  exists,  I ) .  p ro-  
duces a v ic ious cycle In w h i c h  cprtaln body processes speed 117, and 
generate addi t ional  heat. T h e n  t he  b o d y  must  el iminate no t  O C I ; ; *  the 
normal but also t h e  addi t ional  quant i t ies  of heat. 

Heat p roduced w l t h l n  t h e  body Is b r o u g h t  to t he  sur face  l a rge l y  by the  
bloodstream and  escapes t o  t he  cooler su r round ings  by conduct.,.=ii a n d  
radlst ion. I f  a i r  movement o r  a breeze s t r i kes  t he  body,  ac'dl l ional 
heat IS lost by convectlon, However, when t he  temperature of t b c  s u r -  
roundlng a l r  becomes equal to  o r  r lses above t h a t  of the body ,  a l l  of 
t he  heat must  b e  lost  b y  vaporization of the mois ture o r  s w e i  c f rom 
the  skin surface. A s  t he  a i r  becomes more humid  (conta ins mor-? mois- 
tu re ) ,  vapor izat ion f rom the s k i n  slows down. Thus, o n  a day w . w n  t he  
temperature Is 95 to  lOO'F, w i t l r  liigh humid i t y  and  l i t t l e  :r no 
breeze, condlt ions a re  ideal f o r  the  re ten t lon  o f  heat w i t h i 7  the  
body. I t  IS on such a day o r ,  more commonly, a succession nf such  
days ( a  heat  wave) t h a t  medical emergencies due  t o  heat  are I :~*t . ly  to 
Occur Such  emergencies are classi f ied in th ree  categor ies ; heat 
cramps, heat exhaustion, a n d  heat stroke. 

HEAT CRAMPS 

Heat cramps usual ly  a f fect  people who work in hot env i ronmer rs  a n d  
p e r s p i r e  a g rea t  deal. Loss of salt from the body causes very cainful 
cramps of t i l e  l e g  a n d  abdominal muscles. Heat cramps also may resu l t  
from drinking iced water o r  o ther  d r i n k s  e i ther  too quickly or iri too 
la rge  a quan t i t y .  

Heat Cramp Symptoms. The  symptoms of  heat cramp are: 



0 Muscle cramps In legs and abdomen, 

0 P d n  8ccompanylng the cramps, 

0 faintness, and 

0 Profuse perspiration. 

Heat G a m o  Emeraency Grc. Remove the pat ient  to a cool place. 
him Sips of Ilquids such as "Gatorade" or Its equlvaknt. 

Give 
Apply mn- 

ua l  pressure b the cramped muscle. 
I f  there Is m y  lnd lcat lon of Q more serious problem. 

HEAT EXHAUSTION 

Heat exhmst lon  occurs In lndlvlduals working In hot ertvlronments, dnd 
m8y be asroclatad w i t h  heat armps .  Heat exhaustion Is caused by the 
poollng d blood In the vessels of the skln. The heat Is t ransported 
from the In ter lor  d the body to the surface by the blood. The blood 
Vesseis In the s k l n  become di lated and large amount of blood is 
paole'd'ln the skln. This cbndltlon, p l u s  the blood pooled In the 
lower extremltles when an lndlv ldual  Is in n uprlght posltlon, may 
lead lb ?ri Inadequate r e t u r n  of blood bo the hear t  and eventually bo 
physical  collapse. 

Remove the pat ien t  to a hospltal  

. 

Hest'Exhustlon Svwmtons. The  symptoms of heat exhaustion are: 

We& pulse: 

0 Rapld and usually shallow breathing; 

0 Canerallzed weakness; 

0 Pak, clammy skln; 

0 Profuse perspirat ion; 

0 Dltzlness; 

0 Unconsciousness; a n d  

0 Appearance of hav lng fainted ( the  pat lent responds to the 
same trcatmen t adminis tered in cases of faint ing) . 

Heat ExhaustJon EIllcrrrcncv Care. Remove the pat ien t  to a cool &ace 
and  remove as much c loth ing as possible. Administer cool water, 
"Gatorade," o r  I t s  equivalent. I f  possible, fan the pat ient  colttin- 
U d Y  to remove heat by convection, but do not allow chi l l ing or  cver-  
cooling. Treat  the patient for shock, and remove him to a medical 
facll l ty If there is  any indlcatlon of a more serious problem. 

HEAT STROKE 

Heat st roke is a profound disturbance of the heat- regulat ing mrlrclia- 
nism, associated with high fever and collapse. Sometimes this cord / -  
t lon results in convulsions, unconsciousness, a n d  even death. Direct  
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exposure  to sun, poor a i r  c i rculat ion, poor phys i ca l  condl t ion. and  
advanced age (over 40) bea r  d i r ec t l y  on t h e  tendency t o  heat stroke. 
I t  Is  a ser1ou.s t h rea t  to l i f e  a n d  car r ies  a 20% mor ta l i t y  .*ate. 
A lcohol Ics a r e  ex t remet y s usccp  t I b le. 

Heat Stroke Symptoms. The symptoms o f  heat stroke are: 

0 Sudden onset; 

0 Dry, hot, and  f lushed  skin; 

0 D l la ted  pupi ls ;  - 
0 E a r l y  loss of consciousness; 

0 Full a n d  fast  pulse; . . .. .-A- .- 

0 B r e a t h i n g  deep a t  f i r s t ,  l a te r  shallow and  even  almost 
absent; 

0 Muscle twi tch ing,  g r o w i n g  Into convul r lons;  and  

a Body temperature reach ing  105 t o  106OF or h igher .  

Heat Stroke Emcrqcncy Care. Remember t h a t  t h i s  Is a t r u e  emerge'lcy. 
T r a n r p o r t s t l o n  t o  a medical f a c i l i t y  s h o u l d  not be delayed. Remove 
the pa t i en t  to a cool env i ronment  if possible, and , remove as much 
clothing as posslblc. Assure  an  open airway. Reduce body tempera lu re  
prompt ly-preferab ly  by wrapp ing  in a wet sheet or else by dous ing  the  - body w i t h  water. I f  co ld  packs are available. place them u n d e r  t he  
arms, around t he  .neck, a t  the ankles, o r  at any p lace where  tdood 
vessels t ha t  l ie close t o  t he  sk i n  can b e  cooled. Pro tec t  the  p s l i e n t  
from I n j u r y  durlng convulsions, especial ly f rom tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that,  in the  case o f  heat cramps o r  heat exhaus;.ion, 
"Catorade" o r  i t s  equlva lent  i s  suggested as p a r t  o f  the t reatment  
reglme. The reason f o r  t h i s  t y p e  o f  liquid re f reshment  i s  t ha t  .;uch 
beverages w i l l  r e t u r n  much-needed electrolytes t o  the system. Without 
those electrolytes,  body  systems cannot func t ion  p rope r l y ,  thf reby 
Increas ing the  represented heal th  hazard. Therefore,  when p e r r  m n e l  
are working in si tuat ions where the  ambient temperatures and h u r i i d i t y  
a r e  hlgh-- and especial ly In si tuat ions where p ro tec t lon  Levels  f~ B,  
and C are  requi red-- the si te safety o f f i ce r  must:  

Assu re  t ha t  all employees drink p len t y  o f  f l u ids  ( "Cator-  
ade" or  i t s  equ iva len t ) ;  

Assure  tha t  f requent  b reaks  a re  scheduled so overhea t ing  
does not occur;  a n d  

0 Revise work schedules, when necessary, to take advan-  
tage of the cooler p a r t s  o f  the day [i.e., 5:OO a . m .  to 
1:00 p.m., a n d  6 : O O  p.m.  to n igh t fa l l ) .  

3 . 



If pro tcc t lve  clothing must be worn,  especially Levels A a n d  6, the 
suggested guldellnes for antbltnt temperature and maximum wearlrlg tlme 
p e r  axcursion are: 

Maximum Wearlng Time 
Amblent Temperature (OF) Der Excurslor, (Mlnu t e l l  

Abovo 90 IS 

I S  to 90 30 

10 to as 60 

90 

60 to 70 120 

SO to 60 180 

One method d measur lng the effectiveness of employees' res t - recowry  
regime Is by monitor ing the heart rate. The "Brouha guldcllne" Is one 
such method: 

Dur ing  a three-mlnute period, count the pu l se  r a t e  for the - last 30 seconds of the f irst minute, the 30 seconds 
of the second mlnute,  and the 30 seconds of the third 
mlnu ta. 

a Double the count. 

If  the recovery pulse ra te  during the last 30 seconds of the i.? s t  
mlnute b at 110 beatsIminute or kss and the deceleration between *Ire 
f lrst, second, and third minutes is at  k a r t  10 beatslminute, '-.he 
work-recovery regime is a c c ~ t i h ! r .  I f  the employee's rate is atwve  
that speelfled, a longer r e s t  perlod Is required, accompanied b f  an 
Increased Intake of fluids. 

4 



Mallinckrodt 
Material Safety Data 

Mallinckrcdt provider the information contained herein In good ruth but 
makes no representation aa to ita comprehensiveness or ywacy. 
Indhidual receiving this information must exercise their independent 
judgment in determining itr rpprophtcncjr for a particular purpose. 

MdUackrodt makes no r e p r d o t u ,  or rr-atla. &her ex 
hplled. olmerchantabiilty. llcncll lor pullcular purpose w i l h k & l  lo 
tbc Informailon -1 forth herdn or IO the product to which Ihe inlornullon 
d e n .  Accordlngly, Slaiilnckrodl will no( be tnpnrible lor damages 
reiultln# from asedor reliance upon thb inlormation. 

QC 

Emergency Phone Number: 314-982-SMw) Mdlinckrodl. Inc.. Sdence Pmducu Division. P.O. Bo: Y. Puis. ICY 43061. 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFICATION; 
Synonyms ?-propanol; KC-propyl alcohol; isopropanol 

Fonnuld CAS No.: 67434 

Molecular Weight: 60.10 

Chemical Formula: (CHJ)~  CHOH 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WAKIlSG! FL4M.WC.E LIQUID. H 4 R W N L  IF 
SW.ALLt"D OR I 3 W E D .  AFFECTS CEXTRAL NERVOUS 
=SEW. CIL'SES iiuy-r~nox. 
Keep amy from h a t ,  sparks and flame. 
Keep container clacd. 
Use plith adequate ventilation. 
Amid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes. skin and clothing. 

EMERGENCY/FIRST AID 

If nvallo=d, give Mter  to drink. Induce vomiting if medical help 
is not immediately available. N e w  give anything by mouth to an 
unconscious person. If inhaled, r e m m  to fresh air. If not 
breathing, fie artificial respiration. If breathing is difficult. 
give oaygen. In case of contact, immediately flush skin or  eyer 
with plenty of water for at IFast U minutes. In a11 c a s  call a 
physician. 
SEE SECllON J. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 Phvslcal Da ta  

Appearance: Clear, colorley liquid. 
Odor: Rubbing alcohol. 
Solubility Infinite in water. 
Boiling Point: 8 P C  (180°F). 
Melting Point: 89'C (-128'F). 
Specific pvig 0.m 
Vapor Density (Air= 1): 2.1 
Vapor Pressure. (mm Hg): 33 @ W C  (WF) 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
Flashpoint: 12% (SPF). (closed cup). 
Autoignition temperature: 399.C (7WF). 
Flammable limits in air, % by volume: 
lek 2.0; uel: 12.0. 

Explosion: 
Above flash point, vapor-air mixtures are explosive within 
flammable limits noted a h .  Contact with strong oxiduen may 
cause fire or explosion. 

Fire a n d  Exulosion Informatioq 

Fire  Extinguishing Media: 
Water spray, dry chemical, alcohol form, or a h o n  dioxide. 
Water spray may be used to keep fire exposed containen d. 

Special Information: 
In the event of a fire, wear full protective clothing and 
MOSH-apprwed selfcontained breathing apparatus with full 
facepiece operated in the pressure demand or other posit& 
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills IO non-flammable mixtures. Vapors 
can flow along surfaces to distant ignition source and flash 
back. 

SECITON 3 Reactivitv Da ta  

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

Hazardous Decomposition Products: 
Toxic gases and vapors such as carbon monoxide may be released in 
r fire involving 'wpmpyl alcohol. 

Hazardous Polymerization: 
Will not occur. 

lncornpatibilitlem 
Heat, flame, stmng oxidizers. acetadehfle. chlorine, ethylene 
o d e ,  hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid combination. potassium tert-butoxide, hypochlorous acid, 
isocyilnatu, nitrofonn, phosgene, oleum and perrhioric acid. 

S E m O  N 4 Lcek/SDiII Dismal I nformatioq 

Remow all sources of ignition. Ventilate area d l u k  or 
spill. Qun-up personnel require protective clothing and 
respiratory protection from vapon Small spills may be 
absorbed on paper towels and evaporated in a fume hood. Alloar 
enough time for fumes to clear hood, then ignite paper in a 
suitable location away from combustible materials. Contain rad 
recover liquid for reclamation h e n  podtibla lrrgcr spilb. 
and lot s u e r  can be collected as hazardow waste and atomized . 
in a suitable RCRA approved combustion chamber, or absorbed 
with vermiculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA approvcd facility. 

Ensure compliance 4 t h  local, state and federal regulations. 

. 

NFPA Ratings: Health: 1 Flammability 3 Reactivity: 0 

Effective Date: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL I 



Effective Date: 07-13-87 Superseder 09-13-85 A a U l  l\Ul A LI U L W A A V L  

A. EXPOSUREIHMLTH e m  

~ 1 ,  Inbrlrtbn: 

~3 
CJ 

Maycausc im’tation of the nose and t h a t .  Expcsun lo high 
concentrations has a narcotic effect, producing sjmptoms of 
drowsiness. headache, staggering, unconsciousness and p i b l y  

t? death. . 
C J  

Ingestion: 
May cause droatincss, unconsciousness, and death. 
Gastrointatinal p in,  cnmps, naw8 ,  wmiting, and diarrhea may 
also result. The single lethal dose for I human adult - about 250 
mls (SAX S i h  Edition). 

Skin Contact: 
Hu a defatting action of the skin that can cause initation. May 
cause initation with a stinging effect and burning sensation. 

Eye Contact: 
Vapors msy im t r t e  the eyes. Splirhu may cause severe 
irritation, p i b l e  corneal bums and c)a damage. 

Chronic Exposure: 
Prolonged contact with skin may causa mild initation, dying, 
cracking, or contact dermatitis may develop. 

Aeyrevation of R.+dsting Conditions: 
Persons with pretxisting skin diropden or eye problems or 
impaired respintoy function may be more susceptible to the 
effects of the substance. 

Inhalation: 
Remove to fresh air. I f  not breathing, give artiruial 
rrrpintbn. If brcathlng is diftkult, dve o w n .  Call a 
phyridan. 

Ingestion: 
Give water to drink. Induce wmiting i f  medical help not is 
immediately available. Never givc anything by mouth to an 
unconscious penon. Get medical attention immediately. 

Skin Exposure: 
Remove any contaminated clothing. Wash skin with soap or mild 
detergent and n t c r  lor at least IS minutes. Oet medical 
attention if  idtation develop or penists. 

Eye Exposure: 
Wash eyes with plenty of water lor at least 13 minutes, lifting 
lowcr and upper eyelids occasionally. Get medical attention 
immediately. 

c. T O W C ~  DATA (RTECS, 1982) 

On1 nt LOU): UUO m& Skin nbbit I D S &  13 
gmfig. Inhrlrtioa nt L& ldooo ppm/8H. Mutation rrlerencu 
cited Aquatic Todeity nting”Lm96: 1ooO.10 ppm. 

O N 6  

Airborne Elposum Umlts: 
-OSHA Permissible Exposure Umit (PEL): 
100 Ppm CIWA). 
-ACGIH Threshold Umit Value 0: 
400 ppm W A ) ;  u)o ppm (SIEL). 

Ventilation System: 
A system of local and/or gencnl exhaust is rrcommended to kerp 
employee exporum below the Airborne eXpaure U m i a  h l  
exhaust vcntilation is generally prefemd becaw i t  u n  contml 
the emissions of the contaminant at its mum, prrvontiog 
dispersion of It into the genenl work ICU. P k u c  d e r  to tho 
ACGIH document, ‘Industrial Ventilation, A Manual of 
Recommended Pmctices‘, mart recent edition, lor details. 

Personal Respirators: (NIOSH Approved) 
I f  the TLV is exceeded a full lacepiece chemicrl artridge 
respintor may be vorn, in genenl, up to tho mudmum use 
coneentntion specified by the respintor supplier. Altcmathdy, 
a supplied air full facepiece respintor or airlined hood may be 
WllL 

Skln Protectloo: 
Wear impervious protective clothing, including boots, glover, lab 
coat. apron or ccrvsnlls to prevent skin contact. 

Eye Protection: 
Uso chemical safety goggles and/or a lull face shield where 
splashing is pouible.Contaet l c n w  should not be vom when 
working with this material. 
qukkdrench facilities In wrk are& 

Maintain rp wub fountain and 

Protect against physical damage. Store in a cod, dry 
mll-nntilatcd b t & n ,  w a y  from any a m  wkem the fir0 hazard 
may be mtr. Outsido or detached stongo t preferred Sepantr 
from odd ing materials. Containen should be bonded a d  gmunded 
for innsfen to d d  statk sparks. Stomp and usa a m  should 
be No Smokini a w .  Use non-sparking type tools a?d equipment. 

...... ~......*......~************.*~****************m.***..* 

ISALC 

._ 



Mallg@krodt 
Material Safety Data 

hWUwlvodtukarrrprrunhUa.r,rwlrmtk, 

Ik Inlorm.tbr sd forth bereln or (0 ik prod- to wbk 
refecs. Accordin&. MalMncluod( wild .a( k taponribk lor --rum 
raultlng rrwr use dor rellwr upom thls Momatlam. 

dvene lv  or acrmrry. kplied. dnerchMtmbility. ntaa) for I particular *rs* 
rurlu. 

blallinckmdt provider thr info 

Emergency Phone Number: JIJ-YII-SO(H) Mdlincknxli. lnc.. Science Pndrb Division. P.O. Boa M. Puis. KY 4y)al. 

NITRIC ACID, 70% * 

PRODUCT' IDENTIFICA TION: 
Synonyms Aqua Fortic; Azotic Md; Nitric Acid 70% 

Formula CAS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Formula: HNO3 

Hazardous Ingxzdicnts Not Applicable 

J'RECAUTIONA RY MEASURES 
DASGER! STROSG OXIDIZER COhTAtX WlTH 
OTHER .HATERcu. . M Y  CAUSE flRe 
CORROSRZ UQLlD AND MIST CIUSC SEVERE Bb'RyS TO Au. 

I h W D .  ISRUATION MAY CAUSE LUXG DAWAGP 

Do not get in cycs. on skin, or on clothing. 
AwId 5rcathing 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 in a tightly closcd container. 
Remove and w h  contaminated clothing promptly. 
This substance is classified as a POISON under the Fedenl Caustic 
' Poison Act. 

BODY nssm .HAY BE FATAL IF SWAWWED. I U R \ I ~ Z  IF 

EMERGENCY/FIRST AID 

In case of contact, immediately flush skin or eyes with plenty of 
, water for at lust IS minutes. If swallowed, DO NOT INDUCE 

VOSlITISG! Give large quantities of water or milk if available. 
Sever give anyihing by mouth to an unconscious person. IC inhaled, 

,- cemove to rrcsh air. If no1 breathing. give artificial 
-respiration. If breathing is difficult, give oxygen. In a l l  cases 

:all a physician. 
. . .  iEESECIlON5. 

DOT Hazard Class: Oxidizer 

SECTION1 Pbvs ice1 Dptr 

Appearance: Clear. cobrku to slightly yellow 
liquid. 

Odor: Suffoating acrid. 

Solubility Infinite in water. 
Boiling Poinc: 1 Z C  (UTF) 
Melting Point: -34% (-WF) 
Specific Gnwty 1.41 
Vapor Density (Air - 1): 2-3 approximately 

Vapor Prcs~urr (mm H@ 62 @ ZLTC (WF) 
Enpontion Rntc: No information found. 

Firr: 
Not combustible, but substance k I strong oxidizer a d  its heat 
of reaction with reducing agents or combustibles may ausc 
ignition. Can react with metals to relearc flrrmarbk hjdmgcn 
gar 
Esplosioa: 
Reacts ~ x p l o t i d y  with combustible organic or readily oxidirrble 
materials such as alcohok turpentine, chucorl, organic 
d u e ,  metal powder, hydmgen sulfide, etc 

Fire Extioguishiog Medk 
If inwlwd in a f i ~ ,  use water spray. 

Special Ioformetion: 
lncrrrsc~ the flammability of combustible, organic and mdi ly  
oxidizable materials. In the cvcnt of a fire, war full 
pcotectiw clothing and NIOSH-appmwd self-contained breathing 
apparatus with full facepiece opcnted in the prcs~un demand or 
other p i t k  prrsurr mode 

N3 ReadivitvDplp 

StnbiliW. 
Stable under ordinary canditions of use a d  storage. Cocltainen 
may bust h e n  hutd .  

Hnzurdour h m p o s i t i o a  Produdr 
When heated to dccomporition, emits to& nitmgcn odder fumu 
and hydrogen nitrate.. Will mad with wlter or ctum to ploducc 
heat and toxic and mmrrk fumes. 

Hazardous Polymcrirstlon: 
WiU not occur. 

Inoompotlbilities: 
A dangc"Nlyponerful onjdiing spot, conccntnted nitric acid 
b incompatible with most subsunces, erpeCirUy strong b- 
metallic povders, arbid+ hjdrogcn s u K i  twpenthe, and 
pombustibk organics 

W t e  or cnclae the uu of the k.L or rpiU c k w l p  
personnel should war protcclh clothing rod rcspintoq 
equipment ruitabk for toxic or comrrive flu& or npoa 
Small Spilk Rush with water a d  aeu& with .LL.line 
material (coda ash. lime, ctc). h r  4 t h  excess mter. 
Larger spills and lot ha- N e u t d i  with d L I i  mrte6.l 
pick up with absorbent material (md, urth, vtrakulite) and 
d i i  in a R C R A - a p p d  waste facility or scwcr the 
neutralized slurry with excess water if loal ordinancu allow. 
P d d c  forced ventilation to dissipate f u m u  

Rcponable Quantity (RQXCWA/CERCLA) : lOa, Ibs 

Ensure compliance with Iwl, state and fedcnl rcplationr 

NFPA Ratings: Health: 3 Flammability: 0 Rcactivitv: 0 Other: Oxidizer 

Effective Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 

c 



Effective Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 

Inhalation: 
Comiral Inhalation of vlpon can muse breathing diffmltia 
and lead to pnaumonia and pulmonary edema, which may bo lrul. 
Other symptom8 may indude coughing, choking, and irritation of 
the nae, that ,  a d  Npintory tract. 

fnpstlon: 
Conorin! Swallowing nitric reid u n  aw lmrncdiata p i n  and 
bums d the mouth, thrort, aophagua and pstdntutinal tract. 

SWn Cbntatt: 
Comrivc! G n  ausa tedn- pin, and m e l t  skin bum. 
Conctntntcd dutionr cause deep uk tn  and stain skin a yellor 
or yellow-brown cdor. 

Eye Contact: 
Cormsiwt Vapon are irritating and may cause damage to the 

Cbnmlc Exporum 
Long-tern crpaure to cormntratcd npon m y  caw crorioa of 
teeth. Long tern crpaurrr seldom OcNr dw to the comb 
propcrtiu of tha ad. 

Penacu with prrexhting skin disodcn or cy0 disease m y  k 
mon rwcrptibla to tba ellaeta of this rubrtancs. 

Spluhar may aw sawn b u m  and permanent cy. &map. 

Aggmrrtloo of Frwxwn# CoodItloar: 

. .. 

Inbrlrtlou 
Rcmovr to fmh air. 11 not breathing, &E artificial 
respintion. If breathing ir dillicult, 
physician. 

DO NOT INDUCE VOMmG1 O h  large quantities d 
wller or milk U milabb. Nonr &h anylbing by mouth to 
M ullcoluLkul pnocr. <kc medical attenth i r n d t e l y .  

Skh Erporurn 
la au d contact, immediately llwh run with plenty of n t a r  
for at lurt U minuta while nmoving contaminated clothing 
.ad rhocr. Was4 d b i n g  kfofe mu8a. Thomghly ckrn r h o a  
klon reura Get mcdkd attention immediately. 

E p  E~porurn 
Wuh eycr 4 t h  plant d ntar lor at krrt U minutes, lilting 
k n r  and upper o p l i d r  ocrrbnrlly. Get medial attention . ' 
immcdiitaly. 

o w n .  CJII a 

lag+stioa: 

Veatilrtloa System: 
A system of local and/or genenl clhaurt 
am+ rxpaurrr klaw tha Ai- Expun Umik h a 1  
crhaurt ventilation is generally prclemd beaw it a n  control 
tho emivionr of tha contaminant at iy LOUICC. pmnting 
dispersion d i t  into the p e m l  work arc.. Plurr d e r  lo the 
ACGlH document. '1ndurtri.l Ventilation, A Manual of 
Recommended Pnctku', mat recent edition, lor deuik 

Personal Resplntors (NIOSH Approved) 
If tha TLV is exceeded, wear a ruppliid air, lull-laccpiccc 
rupintor, airlined hood, or selfcontained breathing applntw. 
Nitric acid ir aa oxidizer and should not m e  in m t x t  with 
artridges and cannirtcn that contain oxidlubk materials, such 
u minted chrmul .  

Skln Protection: 
Wear impchuc  pmtectiva dothing, including boots, &XS, lab 
mat, a p m  or crrrarallr to p m n t  skin contact. 

recommended to keep 

eye protectioo: 
uu chemical urey 
qiuhing is pauibla.Contact knrrr should not k *om when 
*orking with th& mteW 
qukkdreach lrcilitk in work area 

a d o r  a fun r- shield whcm 

Maintain cyr wash lounpin a d  

N 7  St- 

Keep in a tidttly ckrcd container. sto,rcd in a d, 
dry, vcntllatcd am. Plotccl lm physkrl daman and dimt 
runli*t. 
lnoisturr. 

lrdrte from i-prtibk rubslacu Protect lrOm 
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Mallinckrodt Mallinckralt provider the information contained herein in good faith but 
maker no representation as to ita comprehensivenevor accuracy. 
Individuals receiving thin information must exercbc their independent 

htallinckrodt maka 110 rrprercnlatioru, or warrrntiea, rill 
Impllcd. olmcrchantablllty. fltnar lor a parllcular purpose wlth raped to 
the inlormation scl lortb hcrrln or to the product to which the Information 

.rpreu or 

judgment in determining ita appropriatenev for a particular purpow. refers. Accordingly. bldllnckrodt wl l i  not be raponrlbk tor damaga 
roultlng born w of or rcllance upoe Iht  Intormatlon. Material Safety Data 

Emergency Phone Number: 314-982-5000 Mdlinckrodr. Im.. Science R ~ W I J  Division. P.O. eo, M. Paris. KY 4 N I .  

SULFURIC ACID 96% 
PRODUCT IDENTI FICATIOW; 
Synonyms Oil of Vitriol 

Formula CAS No.: 7664.9>9 

Molecular Weight: 98.07 

Chemical Formula: H2SO4 

Hazardour Ingredients: Not applicable. 

PRECAUTI ONARY MEAS URES 
DUGCR! CORROSIVL UQUD AND MI= 
uusc smu ernus TO AU. BODY nssm MAY BC FATAL 
IF SWAUI)H'ED. HARWFUL IF INHALLR INHAIATlON ,HAY 
U U S C  LU?G DAUAGL 

Do not get in c y q  on skin, or on clothing. 
Do not bruthe mist. 
Keep mntainer c l d .  
Use only with adequate ventilation. 
Wash thoroughly alter handlint 
This substance is classified as a POISON under the Fedcnl clustic 
Poison Act. 

In all c.su call a physician. In case of contact, immediately 
flush skin or eyer with plenty of water lor at l eu t  l5 minutu. 
If smllowd, DO NOT INDUCE VOMmNG! Give large quantities of 
water. Never Oiy. anything by mouth to an unmnscious person. If 
inhaled, remove to lrcsh air. If not breathing, g h  artificial 
respiration. If breathing is difficult, givc oxygen. 
SEE SE(JI1ON J. 

DOT Hazard Class: Corrosive Material 

b I l  SECTION1 P y s c a  D a u  

Appcanncc Colorless, oily liquid. 
odor: odorlerr. 

Solubility: Infinite @ WC. 

Boiling Point: ca. 3lCrC(SWF) 

Specific Gravity: 1.84 
Vapor Density (Air = 1): < 0.3 @ 2SC (TPF) 

Vapor Prrasurc (mm HI): 1 @ 146.C (2WF). 
Ewpontion h t e :  No information found. 

SECTON 2 Flre nod Emlos loo lnforal%llpq 

Melting Point ca. -1CC (6'F). 26 

- 
S t r b l I l ~  
Stable under o d i n a g  conditions of use and rtonge. 

Hazardous Dccomposltlon Ruductr 
Todc fumes of oddes of sulfur. Will mct with water or r tum 
to produce to& and conorive f u m u  Ruar with urbonater to 
p n e n t c  urbocl dioxide p s ,  end witb Eyrnidu and rulfidu lo 
form poisonous hydmgen w i d e  a d  hydmgco rullidc 
rrrpcainly. 

Hazardous Pdymedtntloa: 
Will not oocur. 

Flre: In~mpmt lb l l l t l c r :  
Not combustible, but substance & a stmrg oddtcr a d  iU h u t  
of reaction with reducing a p n l r  or combwtibler may UUIC 

ignition. Rum with mart metals reluring flammabk, 
potentially erplosk hflrogen 

b.+g hr,,,ge'ul  me^ KCvidU, 
oxides and h f l r i d y  strong oridking and rrdudng agents and 
many other muti& substance& 

f ON4 Leak/- 
EmIos  ion: I 

NG &Jmbwtible, but substance & a strong oxidizer and it8 h u t  
of reaction with reducing agents or cbmbustibles may UUK 

ignition. 

Fire Edlngulshlng Media: 
D g  chemical, form or aha dioxide. Water spny may be used t o  
keep fir0 expoced containen cool. 

Special Informatloll: 
In the cvent of a fire, w a r  full prOrcch clothing and 
N O S H - a p p m d  relfcontrined bmthing a p p l n t w  with h U  
facepiece opcnted in the prrasurr demand or other p i t h e  
p ~ s u r c  mode. 

. 

Dike and amr leaking or spilled liquid with dirt, 
vlcnnkulitc, Wgl i t t e r  or other inert absorbent. Covlcr 
spill with rodium bicarbonate or codr ash and mh. a u n - u p  
personnel q u i =  pmtediva dothing and respintog 
protecth from npon and m k  Ncutntued wute may be 
CoCrUincriScd and dtpoccd in a RCRA a p p d  wute dirpar l  
frrility. nu& area of spUI witb dilute soda ash d u t h  and 
drad to (cwcr. 

Reportable Quantity (RQ)(CWA/CeRaA) : loo0 Ibr. 

Ewure amplianco with lout and fedcnl regulationr 

, 

NFPA Ratlngs: Health 3 Flammability: 0 Reactivity: 2 Other: Water reactive 

Effective Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 



Elkclive Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 

ION S He- 

h, exPosuRE/tl€ALm E r n C I S  
cA3 

.:-?I 

~ 

c- , 

lnhala tion: 
Inhalation pruduccs damaginK clfcds on the mucous membranes and 
upper respinlor), trad. May CIUK lung edema. Symptoms may 
include irritation of the nose md thmt, and labored brathin& 

Ingestion: 
Corrosive. Swallowing can cause =re bums of the mouth, 
thrwt, and siomach, leading to death. Cln C ~ U K  sore thrort, 
vomitin#. diarrhea. 

Skin Contrck 
Comhn. S y m p t h  d redness, pin, and severe burn a n  occur. 

Eye Contncl: 
Corrosive. Splashes can CJUSC blurred vision, redness, pain and 
severe tissue burns. 

Chronic Exposure: . 
brig-term exposure to mist or npon may cause damage to teeth. 

~Aggrwation d Pre+xisting Condltlonr: 
Petmu 4 t h  pre+xisting skin disorders or eyc probkms or 
impaired respintor), lunction may br mom surcptiblc to the 
ef lk ls  d the substance. 

L d  

' .  

Iniudrtion:. 
Rem& to rrrrh air. I no( bruthing, giw arti lkiai 
respiration. If breathing is dimcult, give oaygcn. Call a 
physician. 

Ingestion: 
If mllourcd, DO NOT induce vomiting. Give large quantitkr 
ol  n l c r  or milk il mi l rbk .  Clll a physician immediately. 
N e w  give anylhing by mouth lo an umsciaur pcnon. 

Skln Exposure: 
In c u e  d contact, immediately nush skin with plenty of water 
lor at least IS minutes whik removing contaminated clothing 
and shoes. 0 1 1  a phyklan. 

Eye Exposure: 
Wash eyes wiih pknly dwaler  lor at kart  IS minutes, liltin8 
h r  and upper eyelids occasionally. Gel medial at tenth 
immcdiatcly. 

, 

, 

6 - I M m  

Ventilntion System: 
A ryslem d b e d  and/or general exhaust is recommcndcd lo keep 
empbyce erpauru b c k  the Airborn &powre Urnits. k a l  
exhaust n n t l l a t h  b generally prelemd bemuse i t  can control 
the emissions d the contaminant at its source, preventing 
dispcnion d i t  into the p n c n l  work area. Please d e r  to the 
ACGIH document, 'Indu~ldal Ventilation, A Manual d 
Recommended Practku', most recent edition, lor detail& 

Personal Resplmtors: (NIOSH Approved) 
Il the TLV h exceeded a lull lmpicce chcmkal cartridge 
respinlor may be wow In general, up to 100 timu the ILV or the 
maximum we conccntnlbn 8pcdfied by the respintor supplkr, 

'awhkhcvcr h k u  Altemalivcly, a supplied air lull racepiece 
respinlor or airlined hood may be wom. 

Skln Protection: 
Wear impchus protcclk clothing, including boots, #loves, lab 
mal, apnm or rovonlls to prevent skin contact. 

Eye Protection: 
Use chcmkal alery goggles and/or a lull lace shield where 
splashin# b poaible.Conllcl knscs should not be rvorn when 
working wkh this nutrdal 
qukkdrench lad l i l i u  in work area. 

Maintain eye wash lounlain a d  

7- 

Slon in a mot, dry, ventiirlcd storage area 4 t h  acid 
resistant lkon and good drainage. Protect lmm physkal damage. 
Keep out d direct sunlight bnd amy lmm heat, water, and 
incomprtibk nrtcriab Do nol n s h  out container and use i t  lor 
#her purpacr Wkra diluting, a h y s  add the wid to water, ncwr 
add water to the Kid. 



cbaica l  ?act Sheet* Version 3 

ihe M o m a t i o n  in  t h i s  shea a p p l i e s  t o  workplace exposure r e s u l t i n g  from processing. 
manufacturing, r t o s i n q  or handlinq and is not designed for  t h e  population a t  l a rge .  
qene.ral&ration beyond occuparional expoaures should not  be made. The best i n d u s t r r a  hygiene 
ptats icr  i. t o  maintain c o n a n c r a t i o n a  of a1 chaPicala a t  l e v e l s  as lou as to  p r a c t i c a l .  

m~aacst Acetylene tetr  achlor id., dichloro-f12di.chlor o t thane , t e t r  achl oroethane I 

-: Acetoaa l ,  BOnoform, Ccllon, Westton, TCZ and others.  

-a 

Any 

oym-tetrachloroethane; ChS 79-34-5. 

Primary use is a0 an intermediate  in the product ion of tz ichloroethylene,  a lso  used a s  
so lven t  f o r  f a t s ,  oils, res ins ,  pa in t s ,  va rn i sh .  weed ki l le rs .  i n s e c t i c i d e s  and many 
others. 

v 
m t  Clear, colorless or  pa le  ye l lov  l iqu id .  

M p r t  Sweetish, l i k e  chloroform. 

BQbapiarfnIiaUgr Only r l i q b t l y  soluhle, sinks. 

-: Average 8 hour exposure - 5 ppm. 

-: * RedUC8 erpo8ute t o  t h e  lowest f e a s i b l e  l eve l .  

a R - t  

. -  

Averaqe 8 hour expoaure - 1 ppa. 

-1 ' 

. XnU&bm 

. for 10 minutea, i r r i t a t a o n  of n a u  and t h r o a t  uece f e l t  i n  addi t ion.  A t  335 p p  Lor 
T h e w  symptoms genera l ly  disappear  when 

. 8Xposure 8topo. large acc iden ta l  erporuros have resu l t ed  i n  death. 

Erpo8uto of 116  p p  f o r  20 minutes has caused d i z z i n e s s  and vomitinq. A t  260 

h E h U C e 8 ,  rapid f a t i g u e  was also experienced. 

skin: 
produce t o x i c  effect.. Earliest and mosc common symptom is tremors of hands, folloued by 
d i n  i r r i t a t i o n ,  numbness and effects listed above. Death has occurred from a combmatLon 
of i n h a l a t i o n  and 8kin rbaorption.  

m: I r t i t a t i o n  and tear ing.  

miant Abdominal p i n .  nausea. and volilitinq fol loued by s i m i l a r  symptoms as 
inhalation. k l i t t l e  a s  3 rL (UlO l i q .  0z.1 may cause unconsciousness. 

Absotption through s k i n  i t  possible.  S i q n i f i c a n t  skin absorption may occur t o  

-1 

m P t - 8  may include nervousnessr 108s of a p p e t i t e ,  c o n s t i p t i o n .  tremors. f a t i g u e ,  
dizrh*.*, IUUa*aI vopftinq and headache. 
Wptors have been reported a f t e r  prolonqed exposure t o  75 ppp. 

Ray result i n  long l a s t i n q  1Lvrr damage. These 

Tetzachloroethane a t  high l e v a l a  haa caused l i v e r  cancer in  mice. Whether it causes 
un-r in ~UPUI. is unknown. 

*Prmp.red t h e  Buteau of Toric Substance Assessment, New York State Deportment o f  Health. 
?OC UI esp lacu t ion  o f  the terms and abbcevlatlona used. see "roxic Substances: 
TOXIC' a V d l a b l @  from the N e w  York State Departanant of Health. 

Bow Toxfc i s  

, . .  .. . . .. . .  



B s  

g J n g  same soaked clothing. Wad affected are8 with soap and Water for a t  hut 5 

no*. person to  fresh air. C i ~ e  artificial respiration os oxygen, u requird .  
Seek aediul attention. 

dautes. Seek medical attentioa.  

mt Uasb y e s  with lots  of water. Seek mdical attention. 

-s Seek m e d i a l  attention i a t e l y .  

ta m: Expired 8ir or hlood ar18lysi8 ry be helpful  ia d8terBiainq s e v e r i t y  o f  
expoonre. Give spcirl attent ion t o  neuIoioqiCa~ .ad l i V W  fPnctiOn screening t e s t s .  
N d t O l i s  8.y k p.di8pOOiw f 8 c t O r o  

Gmgr&: B o t  fl-e ercept under conditioru l fsted klor.  - 
- u t :  

di8ulf ide;  flammable gas given of f  wben heated w i t b  strong .Ik.lier such as potassim 
hydroxide. 

~ e a c t s  v i o l e n t l y  w i t h  sodim, potassiu. nitrates and 2,4dinitrophcny1 

h&aU:  
c h a i c r l l y  active and toxic 9888s rucb a8 hydrogmn chlorid., pbo89ener a r b o n  dioxide  and 
carbon monoxidr. 

Bre8kdora i n  the presenc8 of h u t ,  l i g h t  or moistore m y  y i e l d  - 
-: 

wentila ti on. 
I(- container cloud; store i n  a. cool, dry8 d w k  area with adequa' 

. lLnainccrfna: Provide adequate v e n t i d t i o n ,  8.r. eyeuad stat iona available. 

Rubber or neopr e 

-2 
auxiliary relf-contained breathing a p ~ . r a f u 8 ,  both u i t b  a f u l l  facepiece  and o p c a t e d  i n  a 
p o a l t i v e  pressure mode or a aelf-concained brratbinq appracus  u i t b  a full faCeQieCe 
op.rat.6 i n  a p o s i t i v e  pressure mode. 
w i t b  UI organic vapor a n i a t e r  or 8n escape-typ. self- contained breathing apparatus. 

mr a m l - r ' q  use a supplied-air rrspirator w i t h  an 

f- use a gas mask 

niacall.ncauar Do not wear contact lenus  wben bmdlinq t h i s  material. 

kt a l l  workers oat o f  t b e  spill area. 
Spread und or other absorbent material over liquid to  absorb it. Sbovel into buckets. take 
to a S&B place in  tbe opm air.  ?or final disposal  contact your regional office of the  N e u  
Yolk  Stat8 Deparorent o f  Cmriromental Conserration, 

For more infomat ion:  

put on respirator and otber protective clotbinq. 

Contact the Tadrutrial Byqienist OL Safety Officer a t  your w r k s i t e  or tbe  N e w  York S t a t e  
0.p.rtment of Bealtb, Bureau o f  Toxic Substance Assessment, 2 University Place, Albany, 
New York 12203. 



Version 2 - 
The information i n  t h i s  s h e e t  a p p l i e s  t o  workplace exposure r e s u l t i n q  from 
processing,  manufacturing, s t o t i n q  o r  bandlinq and is not  designed f o r  t h e  
population a t  large.  Any gene ra l i za t ion  beyond o c c u ~ t i o n a l  exposures should not  
be made. The best i n d u s t r i a l  hyqiene prac t ice  is t o  maintain  concent ra t ions  of all 
chemicals a t  l e v e l s  a s  low as is prac t i ca l .  

flcmicat!: Chloroethylene, chloroathene, ethylene monochlor i d e  , 
~ ) m c b l o r o a t h a n e ,  mnochloroethylene: c)Is 75-01-4. 

: vc8 V a ,  Troviduer, and others.  

m: I n  t h e  manufacture o f  plastics, as a r e f r i q e r a n t ,  and i n  organic  syn thes i s .  - 
y: 
LMpr: Faint I sweat, e ther- l ike  . e bv Odof: 4000 ppp. - 

: S l i g h t l y  soluble. -: Rapid. 

Color less  gas: may be l i q u i f i e d  by r e f r i g e r a t i o n  or pressur iza t ion .  

-: Average 8 hour exposure -- 1 p p .  

1: Lowest r e l i a b l y  de t ec t ab l e  l eve l .  

Avetaqe 8 ho& exposure -- 5 ppa. r,imlt: 

-: 

m: 
intoxica t ion ,  t i r edness ,  drowsiness, abdominal pain,  numbness and t i n g l i n g  i n  
f i n g e r s  and toes ,  pains i n  j o i n t s ,  couqhinq, sneezinq, i r r i t a b i l i t y  and loss of 
a p p e t i t e  and weight, 

skin: 
i r r i t a t i o n  and rash, 

u: Can cause severe  and immediate i r r i t a t i o n .  

m: None found. 

Exposure a t  8,000 p p  fo r  5 minutes can cause a f e e l i n g  of 

Contact with l i q u i d  may cause ‘ f ros tb i te :  contac t  w i t h  vapor may cause 
Absorption is poss ib le  through t h e  s k i n .  

-2 

May cause c l u b - l i k e  swel l ing and shortening of f i nge r  t i p s .  S k i n  may become 
thickened and stiff  with coarse ,  whitish patches. 
l e g s  may suf fe r  damaqe. Liver and spleen damaqe may occur. Not a l l  symptoms 
disappear a f t e r  exposure stops. 

Vinyl ch lor ide  has  caused l i v e r  cancer i n  occupat ional ly  exposed ind iv idua ls .  

‘Prepared by t he  Burrau of Toxic Substance Assessment,  New York S t a t e  Department of 
Eealth. For an explanation of t h e  terms and abbrev ia t ions  used, see ‘Toxic 
Substances: 
Health, 

Bones and j o i n t s  of arms and 

How Toxic is Toxic. ava i l ab l e  from the New York S t a t e  Department of 



a 
m c m m  ?=ST A I D  IRmCTmNS 

rnbrlatfani nwe person t o  fresh air. Give artificial resp i ra t ion  or oxygen as required. 

u: R e m o v e  soaked clothing. Wash affectad area vith so8p aad v8ter f o r  a t  least  5 

m: 
-: Seek M & t e  dial a t t en t ion ,  

SItt n d i a l  at tent ion.  

minutes. m k  dal  a t t e n t i o n  if arcesmry. 

w a d  with runnfnq va te r  f o r  a t  leut 1 5  minutes. Seek medical at tent ion.  

G c n a r r l r  Flrrarkle. Flames m y  travel long distaacms md flash back. Ignites at.-108oF 

L r a l a s f w r  WIr Upper - 33%, Louer - 3a. 

-a Stop tlw of gas, 

(-71ocJ . 
Use vater  t o  keep f ire  uposrd  containers  cool. - 

-: Higb temperatures may cause breakdown t o  phosgene and hydrochloric 

M a z ~ & ! t a U :  Long contacf vitb air u y  result in formation of unstable S r o r i d e s  

acid. Amid souras of ignit ion. 

vhicb are explosive. Corrosive t o  iron a t  bigb t a p e r a t u r e s  in t h e  presence of water. - 
-s Protect aqainst Mytical duaqe. O u t s i d e  or detached rtoraqc 

preferred, 
rgaition. 

stations should k re8dily rroFlrR18, 

cantrall): Coqgles. glover and impemious clothinq should be worn if contact w i t h  vinyl  
chlor ide is possible. 

: Paraw de+-- 1-p Q use .a se l f - con ta ined  breathing apparatus with 
a f u l l  facepiece operated in a posi t ive pressure mode or & rupplied-&ic r e s i r a to r  wrth  an 
auxi l iary  self-eontained breathing appmratus. both w i t h  a f u l l  facepiece and o w r a t e d  i n  a 
psi t iwe pressure  mode. 
protect ion ?gainst viayl  chloride or an escape self-contained breathing apparatus. 

Indoors, s t o r e  fa a cool. dzy, well- ventilated area may f r a  sources of 

-: Prwide venti lat ion or process enclosures. Sinks, shovers and eyewash 

f r a  a contaminated area use a gas mask providrng 

G e t  a l l  workers out of the spill area. 
b t ab l i tb  ven t i l a t i on  t o  keep l eve l s  belw explosive l i m i t .  
ignition. 
regional office of t h e  New York Sta t e  Depsrtnent o f  Environenta l  Conservation. 

Put on resp i ra tor  and other protect ive clothinq.. 
Remove possible sources of 

Move leaking cyl inders  t o  safe place i n  opln air .  For f i n a l  d i s p s a l  contact your 
. 

Pot more information: 
Contact the Indus t r ia l  Hygienist or Safety Officer a t  your worksite or the New York S t a t e  
Department o f  Health, Bureau of Toxic Substance Assessment. 2 University Place, Albany, 
Neu Yock 12103. 



The information i n  t h i s  sheet  appl ies  t o  workplace exposure resu l t ing  from processing, 
awufac tur inq ,  s t o r i n g  or handling and is not designed f o r  t h e  population a t  large.  
genera l iza t ion  beyond occupational exposures should not be made. The best i n d u s t r i a l  hygiene 

' p r a c t i c e  is t o  maintain concentrat ions of all chemicals a t  l e v e l s  as low a s  is p rac t i ca l .  

Any 

Chemical: Ethylene dichloride;  lr2-ethylena dichloride;  1,2-bichloroethane; 
alpha, beta4ich loroe thane;  symdichlotoethane; diehloroethylene; CAS 107-06-2. 

-: Freon 150, EDC. 

llams: k a lead scavenger i n  gasoline; i n  anti-knock mixtures; fumigant fo r  gra in ,  upholstery 
and carpets; as a deqreaser, as a so lvent  f o r  f a t s ,  o i l s ,  waxesr gums, and r e s ins ;  i n  the 
manufacture of a c e t y l  ce l lu lose ;  present  in pain t  removersr wetting and penet ra t ing  
agents,  soaps aad scouring compounds; i n  tobacco ex t r ac t ;  as  plastic cement and others.  

v 
-: Clear, colorless , .  o i l y  l iquid.  

pdpr: Sweetish. 

-: Rapid. 

BchaPiar rn liaU,z: S l i g h t l y  soluble, r inks .  

-: 

m a w :  Average 1 0  hour &y/40 hour week - 1 ppn. 

-: Average 8 hour exposure -- 10 p p ~ .  

Averaqe 8 hour exposure -- 50 ppu. 

-: 

-: L e v e l s  of 1 0  t o  30 ppm may cause dizziness ,  nausea0 and vomiting. Levels up 
t o  50 p p  may cause weakness, trembling, headaches, abdominal cramps, l i v e r  and kidney 
damage, and f l u i d  bui la  up i n  lungs. Hay cause coma and death a t  high leve ls .  

Skfn: Prolonged contact may cause  i r r i t a t i o n  and skin rashes. 

u t  my cause redness, pain, and blurred vision. Vapor can  damage t h e  cornea. 

-: Ingest ion of 2 ounces has resu l ted  i n  nausea, vomiting, f a in tnes s ,  drowsiness, 
d i f f i c u l t y  breathing, pale skin,  i n t e rna l  bleeding, kidney domaqe, and death due t o  
resp i ra tory .  f a i l u re .  Other possible symptoas may include abdominal spsms ,  severe 
headache, lethargy, lowered blood pressure,  d ia r rhea ,  shock, physical co l lapse ,  and coma. 

-: 

nay cause eyer nose and th roa t  i r r i t a t i o n ,  nausea, vomiting, loss of appe t i t e ,  nerve 
damage, l i v e r  and kidney damage. 
laboratory animals. Whether it does so in  humans is not known. 

This substance has been determined t o  cause cancer ' in  

qrep.r.d by tho Bureau Of'Toric Subatancc Assessment, New Yorlc State Department of H e a t h .  
For an explanation o f  t h e  term0 and abbreviat ions used, see .Toxic Substances: How Toxic Is 
Toxic', ava i l ab l e  from the New York State  Department of Health, 



1.26 ichlaroethane 

a -: Hove t o  f r e s h  air .  Give oxygen or ar t i f icial  r e s p i r a t i o n  as 

Skin: Remove contaminated c lo th ing ,  Wash affected areas with soap and water. See 

necessary. Seek medical a t t e n t i o n ,  

medical a t t e n t i o n ,  

m: Wash with p lenty  of Water l i f t i n g  e y e l i d s  occas ional ly .  Seek medical 
a t t e n t i o n .  

w: If conscious, g ive  p l e n t y  of water and induce vomiting. Seek medical 
a t t e n t i o n ,  

-: Bighly flammable, Flashbacks. can occur along vapor t r a i l .  

-vc w: Upper -9 15.9%, lower - 6-23 . 
-: Dry chemical, foam, carbon dioxide. Water can be used t o  cool f i r €  

exposed containe r so 
REACPTtt'ITP 

t m  A v a :  Reacts v i o l e n t l y  with s t rong  caustics such as lye or p o t a s s i i  
hydroxide and ox id ize r s  such as potassium permanganate; may reac t  w i t h  a t m i n i  
t o  form compounds s e n s i t i v e  t o  mechanical shock, 
contac t  w i t h  dimethylaminoptoplamine or  with mixtures of ' l i qu id  ammonia. 

Explosions have occurred on  

-: Pry, explosion-proof room, separated from oxidizers .  

-: Use i n  closed system,  i f  possible. Provide adequate 
v e n t i l a t i o n .  Use spark-proof t o o l s  and electtical equipnent. Sinks, showers 
and eyewash s t a t i o n s  should be r e a d i l y  avai lable .  

c lo th ing  . c e n w e r 1 g  

-: To= any drtr*dble 1-rLs use se l f- conta ined br eathing 
apparatus w i t h  a full  facepiece operated i n  a p o s i t i v e  p ressure  mode or a 
combination Type C supplied- air r e s p i r a t o r  and an a u x i l i a r y  self- contained 
brea th ing apparatus,  both  with a full facepiece and opcrated i n  a p o s i t i v e  
pressure mode. P-at- f t m  a -td a use  a gas m a s k  w i t h  an 
organic  vapor c a n i s t e r  or  an escape self- contained brea th ing apparatus.  

Warn o the r  workers of s p i l l .  Put on proper p ro tec t ive  c l o t h i n g  and equipment. 
Eliminate all sources of ign i t ion ,  V e n t i l a t e  area, absorb on ve rmicu l i t e  oc o t h e r  
s u i t a b l e  material. Col lec t  l i q u i d  i n t o  sealable containers .  Small  amounts can be 
allowed t o  evaporate out of doors or i n  a labora tory  hood, For d i sposa l  of l a r g e  
amounts, contac t  your regional  o f f i c e  of the  New York State Department of 
Environmental Conse rvation. 

For more information: 
Contact the  I n d u s t r i a l  ayg ien i s t  or Safe ty  Officer a t  your worksite or t h e  Ne>  
York S t a t e  Department o f  Health,  Bureau of Toxic Substance Assessment, 2 
University Place, Albany, New York 12203. 

~ 1 0 0 ' ; ' 0 0  
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The information i n  t h i s  s h e e t  appl ies  t o  workplace exposure r e s u l t i n g  from 
~ t ~ ~ e s s f n g ,  manufacturing, s t o r i n g  o r  handling and is no t  designed f o r  t h e  
opulation a t  l a rge .  Any g e n e r a l i z a t i o n  beyond occupat iona l  exposures should n o t  

0. made. The b e s t  indus t r ia l  hygiene p r a c t i c e  is t o  main ta in  concen t r a t ions  of all 
c h e n i c a l s  a t  levels as l o w  as  is p r a c t i c a l .  

Chemical: Ethane t r  i c h l o r  i d s  ; be ta-tr icfi loroethane ; 1,2 , 2- tr  i ch loroe thane  ; 
vinyl t r i c h l o r i d e ;  NCI-C04579; CAS 79-00-5. 

Ilses: As an intermediate i n  t h e  p toduc t ion  of v i n y l i d i n e  c h l o r i d e ;  a s  a s o l v e n t  f o r  
fats, waxes, and n a t u r a l  resins; and a s  a component of adhesives .  

y: Colo r l e s s  l i qu id .  

w: Chloroform-like, sweet. 

-: Moderate. 

-&Water: Only s l i g h t l y  so lub le ;  s inks .  

Vapors a r e  heav ie r  than a i r  and tend  t o  s ink.  

-St-: Avtraqe 8 hour exposure  -- 1 0  ppm. 

P C I  Limit: Average LO hour day140 hour week -- 1 0  p p .  
. .  W: Average 8 hour exposure -- 1 0  ppm. 

-: 
e- RecammendPd. 

m: I n h a l a t i o n  may produce headache, l a s s i t u d e ,  d i z z i n e s s ,  
i ncoord ina t ion ,  low blood p re s su re ,  i r r e g u l a r  h e a r t  bea t ,  coma and dea th  f torn 
r e s p i r a t o r y  arrest. Exposure t o  vapor concen t r a t ions  near  2000 ppm f o r  
5 minutes causes c e n t r a l  nervous system dep te s s ion  and a n e s t h e t i c  e f f e c t s .  
Symptoms are nasal i r r i t a t i o n ,  drowsiness  and equi l ibc ium d i s tu rbances .  Death 
may resul t  from 13,600 ppm for  2 hours. 

Sk.in: May cause i r r i t a t i o n  and chemical b u r n s  i f  al lowed t o  remain on t h e  skin 
f o r  a prolonged period. May be absorbed thcouqh t h e  s k i n  t o  cause oc i n c r e a s e  
t h e  s e v e r i t y  of symptoms l i s t e d  above. 

E!?.: May c a u s e  i r r i t a t i o n .  

fnaesti6n: May cause e f f e c t s  similar t o  those  l i s t e d  under i nha l a t ion .  L iver  
and kidney damage have occurred i n  animals. Laboratory s t u d i e s  with animals  
s u g g e s t s  t h a t  t h e  probable  l e t h a l  dose f o r  humans is about 12 ounces. 

-: 

I n h a l a t i o n  may c a u s e  l i v e r  and kidney damage. 
animals. Whether it does so i n  humans is unknown. 

Has caused cancer  i n  l a b o r a t o c y  

*Prepared by t h e  Bureau of Toxic Substance Assessment ,  New York S t a t e  Department of 
Health. For an explana t ion  o f  t h e  terms and a b b r e v i a t i o n s  used, see "Toxic 
Substances:  How Toxic Is Toxic" ,  a v a i l a b l e  from t h e  New YOck S t a t e  Department of 
Health. 



- 
a -r nova t o  fresh air  and perform ar t i f ic ia l  resp i ra t ion  if necessary. 

u t  Remove c o n h i n a t e d  clothing. 

m: wash v i t h  water for  15 minutes. Seek m e d i a l  at tent ion.  

m t  Do not induce vomiting. Seek m e d i a l  a t t en t ion  immediately. 

Keep warn 
a t  rest. G e t  m a d i d  a t ten t ion ,  

for a t  least  15 minutes. 
wash skin witb soap o r  mild detergent  and plenty of vater  

Seek medial a t t e n t i o n  i f  necessary. 

a n e r a :  Hot flammable under n o w  conditions. 

m d v e  r . u :  upper - l S 3 .  lover - 6.0%. (High enorgy i gn i t i on  source required.) 

-: Water fog. foam. carbon dioxide. dry c b a i c a l .  

BauxnRX 
t n  M: ?ire and up los ion  .rl result f r a  reaction v i t h  strong oxid izers  such as 

p r o x i d e s  and permanganates; s t rong u a s t i c s  such as potassium hydroxide and sodium 
hydroxide 8nd chemically active m e t . 1 8  rueb as a l u i a u ,  nwesim p d e r r ,  and 
potaraium. Liquid w i l l  a t t a c k  some foeas o f  pla8tic. rubber and coatings. 

Lues. & i g N y  toxic  hydrogen chloride gas and amal l  amounts of pbosgene and carbon 
monoxide funcs a r e  evolved. Open flamer. uelding a rc s  or otber high t m p e r a t u r e  sources 
vhich induce thermal decompo8ition should be avoided. - -q to u: When decorposed by hot metals. u l t r a v i o l e t  r d i a t i o n .  acids or  acid 

a - 9  Store i n  a cool, dry and dark place. Do not  s t o r e  i n  a l a -  
coctainers.  Contaminated c lo th ing  should be placed in closed conta iners  u n t i l  it c a n  
d i r a tded  or 'cleaned. 

be easily available. 

Splasbproof  goggles, imprtviou8 clothing. gloves (not leather) and face shield. Wash 
clothing before reuse: it may not be possible t o  clean contaminated lea ther .  

Prdtcctior: d@t@*ahLs ' W P ' 5  use a self-contained br eathing apparatus with 
a f u l l  facepiece and operated i n  a pos i t ive  pressure mode or a combination Type C 
supplied-air respirator  v i t b  an aux i l i a ry  self-contained breathing a p p r a t u a .  both w i t h  a 
f u l l  facepiece and operated i n  a pos i t i ve  pressure mode. ' use  a 
Self-contained breathinq a p p r 8 t u s  v i t h  a f u l l  facepiece op raced  in a pos i t i ve  pressure 
Mde. E o o s  w e  a gas mask providing protect ion against  organic vapors or an escape 
self- contained breathing apprratus. 

Provide proper vent i la t ion ,  Sinks. shovers and eyewash s t a t i o n s  should 

Warn other  vorke-rs of s p i l l .  
area.  
and move t o  safe place out-ofdoors. Contain l iquid.  t r ans fe r  t o  closed metal containers.  Foe 
f inal  d i s p o d ,  contact your regional o f f i c e  of t h e  New York State Department of Envarowcntal 
Conse rrat ion.  

For more information: 
Contact t h e  Industr ia l  Hygienist or Safety Officer  a t  your wrks i te  or t h e  New York Sta te  
Deprrfrcnt of Health. Bureau of Toxic Substance Assesslent, 2 University Place, Ubany, 
New York 12203. 

Put on proper pro tec t ive  thothing and e q u i p e n t .  Ventilate the  
Hop, w i p e  or soak up immediately in absorbent material  such as vermicul i te  or dry sand 



Chemical Fact Sheet' Version 3 

ma information i n  t h i s  sheet a p p l i e s  t o  workplace exposure r e s u l t i n q  f roan 
processinqr  l ~ a n u f a c t u r a n g ~  s t o r i n q  o r  handlinq and is not designed f o r  t h e  
populat ion a t  l a rge .  
made. 
chenicals a t  levels  as low as is p r a c t i c a l .  

-: 

-: Freon 20, R20 and others .  

Ues: Ref t iqc ran t ,  ex t r ac t inq  agent f o r  p e n i c i l l i n  and pharmaceuticals,  i n  the 

Any gene ra l i za t ion  beyond occupat ional  exposures should no t  be 
The best i n d u s t r i a l  hygiene p r a c t i c e  is t o  maintain concent ra t ions-  of all 

Trichloromethane, methyl t r i c h l o r i d e ,  t r i c h l o r o f o &  methane, 
t r i c h l o r o f  oran, ; CAS 67-66-3. 

manufacture of  plastics and s y n t h e t i c  f i b e r s ,  so lvent ,  anes the t i c .  

-: Clear, c o l o r l e s s  l i qu id .  

Q&g: Ether-l ike.  D e t r a  bv - 0- 200 p p ,  

-: 'Rapid,  fumes genera l ly  heavier  than a i r .  

: Only very s l i g h t l y  so luble ;  s inks .  

WrdSRRccammended:, 2 PF- 
b: Averaqe 8 hour exposure -- 1 0  ppa. 

tnhnlatian: Symptoms a r e  genera l ly  not  observed a t  exposures below 90 p p  f o r  : 
minutes. E f f e c t s  may include headaches, pounding heart ,  d i z z i n e s s ,  slowed 
r eac t ions ,  Unconsciousness, coma and death.  Delayed e f f e c t s  of exposure which 
may not occur f o r  up t o  2 4  hours can inc lude  cramps, muscle tremors,  j aundice ,  
profuse sweating, l i v e r  damage, coma and death.  

S k i a s  Can cause .reddening of t h e  sk in ,  followed by b l i s t e r i n g  and chemical 
burns on ptolonqed contact .  

pcfi: Vapors may cause s t i ng inq  sensat ion.  Splashes may cause pain,  burning, 
redness and darnaqe t o  t i s s u e s .  

-: Hay cause nausea, vomiting and o the r  symptoms as l i s t e d  under 
inhalat ion.  For an adul t ,  death may result from 3 0  ml (1 l i q u i d  ounce). 

The followinq symptoms have been observed i n  people exposed t o  l e v e l s  up t o  200 
ppn over per iods  of weeks, months o r  years :  depression,  h a l l u c i n a t i o n ,  
s luqqishness ,  loss of appe t i t e ,  f a t i g u e  and l i v e r  and kidney damage, Chlorofor 
is a cancer suspect  aqent because h igh  l e v e l s  cause kidney and l i v e r  cancer  i n  
ra ts  and mice. 

*Prepared by the Bureau o f  Toxic  Substance Assessment, New York S t a t e  Department of 
B e a l t h .  For an explanat ion of t h e  terms and abbrev ia t ions  used, see .Toxic 
Substances: 
Health. 

How Toxic is Toxic. a v a i l a b l e  from t h e  New York State Department of 



m: notre person t o  f r esh  air ,  Give artificial  r e s p i r a t i o n  or  oxygen 

m: Rcmovt soaked c lo th ing ,  Wash af fec ted  areas with soqp and water f o r  a t  

-: 

as required, Seek medical a t t en t ion ,  

least 5 minutes. Seek medical a t t e n t i o n  if necessary, 

medical at tent ion .  
Wash eyes with l a r g e  amounts of water for a t  least 1 5  minutes. Seek 

m: Seek medical a t t e n t i o n  fraracdiately. 

1 9 a - P :  Expired a i r  and blood levels may be useful in est imating 
levels of acute exposure, 

m: Chlotofona is non-flammable and non-explosive. - 
chloroform t o  chlor ide  salts and focmates. 

- t a u :  

CanditianstaAvaid: 

Strong alkalies like lye and potassium hydroxide decompose 

Sunlight  will decompose chloroform t o  highly tox ic  fu - 
~ -: Store i n  dark bottles or  cans  i n  a cool place. 

- w: Prwide  adequate ven t i l a t ion ,  yewasb  s t a t i o n s  and 
showers. 

-: Impervious gloves,  splash-proof goggles  and apron 
should be worn if contact is l i k e l y .  . 

apparatus w i t h  a full facepiece operated in a positive pressure mode or  a 
CORbinat lOn Type C supplied-air r e sp i ra to r  wi th  an a u x i l i a r y  self- contained 
breathing apparatus,  both v i t h  a f u l l  f a c e p i c e  and operated i n  a pos i t ive  
pressure  mode. px -cap- fr- ar- use a gas mask w i t h  an 
organic vapor canister OL an escape self- contained breathing apparatus. 

p-+r-tv* - (-nQuuJm+ suhstitutrd far 

c -: Far --&le 1 - a  use a self- contained breathing 

G e t  all workers out  of spill area. 
spreading absorbent material on spill. Shovel i n t o  bucke t s  and t a k e  t o  safe 
place i n  open a i r .  
For final disposal  contact your regional office of the New York S t a t e  
Department of Environmental Consemation, 

For more information: 

Use resp i ra to r  and p r o t e c t i v e  clothing when 

Allow t o  evaporate. Wash spill area w i t h  soap and water. 

Contact t h e  Indus t r i a l  Rygienist o r  Safety Off icer  a t  your worksfte or  tt 
New Pork State  Department of Health, Bureau of Toxic Substance Assessment, 
University Place, Albany, New York 12203. 
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Tbo infomrtion i n  t h i s  shee t  applier t o  workplace exposure r e s u l t i n g  f rom processing, 
manufacturing, s t o r i n g  or handling and is not designed fo r  t h e  populat ion a t  l a rge .  
genaralizrtion beyond occupational exposures should not be made. 
pcacticr is t o  maintain concen t r a t i ons  of all chemicals a t  l e v e l s  a s  low as is p rac t r ca l .  

Chcaical-8 Lead, U S  7439-92-1; l e a d  carbonate, CM 598-63-0; l e a d  ch lor ide ,  
U S  7758-95-4; l e d  monoxide, CAS 1317-36-8; l e a d  srr l f ide,  CAS 1314-87-0; and o thers .  

-a C.1. Pigment' Metal 4,  C.I. 775fSr  Lead f l ake ,  Whole lead, Id tha tge  and o thers .  

RSUS: tank l inings,  piping and o the r  chemical reaction equiplent;  petroleum re f in ing :  
. u ru fac tu re  of gasol ine  a d d i t i v e s ;  pigments for pain t ;  stocaqe batteries, so lde r  and 
f u s i b l e  allays; r a d i a t i o n  shielding.  and others .  

Any 
The best i n d u s t r i a l  hygiene 

- 
-8 Bluisb 'white t o  s i l v e r y  grey s o l i d  (lead metal). 

-: 

-: 

-: 

-8 Blood-lead 1-0.1 i s  a good i nd i ca to r  of t o t a l  l ead  exposure. Current OSHA r egu la t i ons  
r q u i t e  t h e  i f  an ind iv idual  has a hlood-lead l e v e l  g r e a t e r  than or equal t o  .OS0  mq l e ad  
per 100 ml .  blood, he  oc she  must be cclnoved from all exposures t o  lead  and cannot r e tu rn  
t o  t h e  exposure env i romen t  u n t i l  t h e  blood l e v e l  f a l l s  co .040 mg l ead  pcr 100 m l .  blood 
or less. 

Average 8 hour exposure - 0.05 mg/d ( l e a d ) .  

Average 1 0  hour day or 40 hour week exposure -- 0.1 mq/d  ( l e a d ) .  

Average 8 hour exposure -- 0.15 mg/d ( l e a d ) .  

-* 
: m t  Lead ir  a cumulative poison. Increasing amounts can bu i ld  u p ' i n  t h e  body 
eventua l ly  reaching a poin t  where symptans and d i s a b i l i t y  occur. Lead d u s t  c a r r i e d  home 
on contaminated c lo th ing  con r e s u l t  i n  exposure and syn;ptoms i n  o the r  family members. 
Standards only pro t ec t  fo r  i n h a l a t i o n  exposure. Extra precaut ions  should be taken i f  S k i n  
exposure also occucs. 

-: The e f f e c t s  of exposure t o  fumes and d u s t s  of inorganic l ead  may not develop 
quickly. Symptoms may include decreased physical  f i t h a s s .  f a t i g u e ,  s l e e p  d is turbance ,  
headache, achinq bones,  and muscles, consxipation. abdominal pa ins  and decreased 
appet i te .  These e f f e c t s  a r e  reported t o  be r eve r s ib l e  i f  exposure ceases. I nha l a t i on  of 
l a r g e  amounts of lead may lead t o  seizures, coma and death. 

M y  cauae i r r i t i a t i o n ,  

e y U t  Hay cauae i r r i t a t i o n .  

m r  See e f f e c t s  l i s t e d  for  inhalat ion.  Inqes t ion  of l a r g e  amounts of lead  may 
lead  t o  seizures;  coma and death. 

-3 

Lead can accumulate i n  t h e  body ovec a period of t i m e .  Therefore,  lonq term exposures t o  
lowet levels can r e s u l t  i n  a bu i ld  up of lead in  t h e  body and more severe  symptoms. T h e s e  
M y  include anemia, pole skin,  a b l u e  l i n e  at tbe qum marqin, decreased hand-grip 
strength, abdominal pain, severe cons t ipa t ion ,  nausea, vomitinq, and pa ra lys i s  of t h e  
v t i s t  jo in t .  Prolonqed exposure may a l s o  r e s u l t  i n  kidney damage. 
1s af fec ted ,  uaual ly due t o  very h i q h  exposures, t h e  r e su l t i ng  e f f e c t s  i n c l u d e  severe  
headache, convulsions, coma. d e l i r i u m  and death. 
not a lu rys  complete. 
Continuous exposure can r e s u l t  i n  decreased f e r t i l i t y .  
-Cent before Freqnancy can increase  t h e  chances of miscarr iage o r  b i r t h  defects .  
Exposure of t h e  mother durir.9 preqnancy can c a u s e  b i r t h  defects .  

I f  t he  nervous system 

In non- fatal cases, recovery is slow ana 
Alcohol inqes t ion  and physical  exe r t i on  m y  bcizg on symptoms. 

Elevzted l ead  exposure of e i t h e r  

* P r e p r e d  by the  Bureau of Toxic Substance Assessment, New Yock S t a t e  Departleent of Health. 
For an explanat ion of t he  terms and abbrevia t ions  used, see T o x i c  Substances: 
Toxic. avai latale  f rom t h e  New York S t a t e  Department of Health. 

How Toxic is 



-: mve person t o  fresh air. Give a r t i f i c i a l  respiratom u needed. G e t  m e d i d  

u r  
mr f i n w  eyes w i t h  plenty of vrter for  1S miaates. See& medial at tent ion,  if necassacy. 

-3 If prson is C O M C ~ O ~ U ~  give water. s..L medial attention. 

w ta -2 

a t t e n t i o n  i m u i i a t d  y . 
r a d  area uith plenty of soap am3 rater. P a a e  any cOntIlilrtmd clothing. 

Whole blood lead levelsr circnlatiap p l a W e r y t b r o q t e  lead concentrat ion 
ratior a r ine  A U .  urd erythrocyte protogor@Wrin f luorescent  .icrorcopy may a l l  be useful 
in monitoring or  usessing lead exposure. 
caldm and p.nic i l l* l ine  are generally mfd i a  the therapy o f  acute lead 
in toxif  i a t i o n .  

Q d a t i n q  agents s u b  u edetate disodium 

-r lot combustible. If erg0s.d to f i re ,  UJI releu. toxic f u e s  or sulfur and lead 
O X i d . 8  

-: 0ae extinquisher appropriate t o  burning material. When f ight ing fire, wear a - 
self-contained breathing appratlu with a f u l l  f a a p i e c e  and operated in  posi t ive  pressure 
mode . - 

-: Adequate ven t i l a t ionr  riaks, sbarnrr and 8y.va.h s ta t ions  should be 
ptwided. 

tpll body w r k  clothing *auld k wrn i adud ing  bmp UPS OC hard hats0 C U b b . t  qloves, 
.ad eye protection. 
Clothing a t  the und of each work shift. 

R p l o y e u  sbould rout ine ly  wash their skin  tlrorouqhly ud change 

-: un ta o - s  & use a supplied-air respi ra tor ,  a 
i fy ing resp i ra to r  v i th  biqh-efficiency 

u s e  a supplied- air respi ra tor  o p c a t e d  
nq respirator v i t h  high eff ic iency 
use any of t h e  above w i t h  a full  
C supplied- air respirator o p r a t e d  in a 

pos i t ive  pressure mode. P a r e l l  uu to 3 use a c supplied-air r e sp i ra to r  
with a full facepiece operated i n  a posi t ive  pressure .ode. 
r a a 3 s  i n  W‘ of use a self-contained breathmq app.raeus 
with full facepiece operated i n  a p o s i t i v c p t e a r u r e  mode or a coreination ‘type C 
SuPPlied-air reSpiCltOr w i t h  an auxil iary self-contained breathinq rpgmratus, both v i t h  r 
full facepiece and operated i n  a posi t ive  pre8surr wrde. fpr **e- - u s e  a respi ra tor  w i t b  b i q h i f f i c i e n c y  pa r t i cu la te  f i l t e r s  or rn escape self-conearned 
bteatbinq apparatua. 

-: No eetinq,  drinking, or smoking i n  ateas where t h e  dusts or  fumes of ‘lead or 
its compounds a r t  present. 

G e t  3 1  w r k e r s  out of s p i l l  area. -Put on necesracy protect ive  e q u i p e n t  includinq 
respirators.  If s p i l l  is a solut ion -vet with  aesortaent and shovel into su i t ab le  container. 
If s p i l l  is in  powder form, v a c u u  whenever pos81ble t o  avoid ra i s ing  d u s t  by sweepinq or 
blariw. 
Hau York Sta te  Daprruent  of Environmental Conservation. 

For more information: 
a Place i n  su i t ab le  container. For final dtrpos8l cont8ct your reqiorul o f f i ce  of t h e  

Contact t h e  Indust r ia l  Ayqienist or Safety Officer a t  your worksite o r  the New York S t a t e  
Department of Wealth, Bureau of Toxic Substance ksessrrent ,  2 University Placer Albany, 
I- York 12203. 

rr+vtl-d*npnff ;. ....._ 1 ........ @ ... : -...-.. . 
Y 
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Section 3.0 - Project S u n a r y  

Work Plan Group: n 
Site No.: 31 
Site Name: 
Site Description: 

Soil North of Building 648 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

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

X Eabitat/Biota Survey - X Overall Physical Reconnaissance - 
X BNu/OVA Surface Emission Survey - Asbestos Survey (in Rubble) - 

Radiation Survey - X Hydrologic Assessment - 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X EM-31 - EH-34 - Seismic Refraction 

Seismic Reflection - X Magnetometry - 
- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses: 
- Soil Headspace Analyses: Planned Number of Samples - 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses : 

PLANNED NUnBKR OF SAHPLES CATEGORIES OF ANALYSES 
Surface Water - c X Volatile Organic Compounds 
Sed imen t 
Soil 44 - 

5 

3 
- Groundwater 

Duplicates - 
- Trip Blanks 

Field Blanks 
Rinsate Blanks 

- 
- 

- X Polynuclear Aromatic Hydrocarbons 
- X Phenols 
- Organophosphorus Pesticides 
- Chlorinated Herbicides 

Carbamates - 
- X Pesticides/Polychlorinated Biphenyls 
- X Total Recoverable Hydrocarbons 

Other - - X Metals 
- Gross Alpha 
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Section 3.0 -- Project Summary (Continued) 

Phase I1 -- Characterization 

PLANNED "Bm OF SAMPLES 
4 
2 

Field Blanks 2 

Surface Water - Air - Duplicates - 
- Biota: Trip Blanks - Sediment 

Soil - - 25 Flora - 
Fauna - Rinsate Blanks - 2 - 4 Groundwater - 

CATEGORIES OF ANALYSES 
X Pesticides - X Purgeable Aromatics - 

- X Purgeable Halocarbons - X Polychlorinated Biphenyls 
- X BaseINeutral Extractables - X Total Recoverable Hydrocarbons 

X Metals - X Acid Extractables - 
Polvnuclear Aromatic Hvdrocarbons X Cvanide 

Additional analytical categories are 

- Gross Alpha 
- X Total Organic Carbon 

- X Alkalinity 
- X Total Suspended Solids 

X Hardness (water only) - 

(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 

identified below: 

- 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 

. -  

' I  
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Section 4.0 - 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 Hamget: 
TeadTask Imader(s): To Be Determined 
Field Support Personnel: 

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

Section 5.0 - WQC 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. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
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. 

Procedures 

All analytes (including field parameters), sample 
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Analyte Media Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Eydrocarbons 

Phenols 
Arsenic 
Cadmium 
Ch r omi urn 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable 
Hydrocarbons 

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Co bal t 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/u 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

EPA 8010/601 

EPA 8020/602 
EPA 8240/624 
EPA 82701625 
EPA 8080/608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 74211239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7471/245.1 

N/M 

N/M 
N/M 
N/M 

N/ M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 

N/M, 

N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 

N/M * N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 
N/M N/M 

N/M 

N/M 
N/M 
N/M 

N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/ M 
N/M 
N/M 
N/M 

N/ M 

N/M 
N/M 
N/ M 

N/M 
. N/M 
N/M 
N/M 
N/M- 
N/M 
N/M 
N(M 
N/M . 

N/M 

N/M 
N/M 
N/M 
N/ M 

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/ M 
N/M 
N/M 
N/M 
N/M 
N/M 
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Hedia Hethod No. A P C DL Analyte 

Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide I 

TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
Pfl 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Ealogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Field Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/w 
s/ w 
s/w 
s/u 
s/u 

s/w 
s/w 
W 
W 
W 
s/w 
s/w 
s/u 

W 
W 
W 
S 
S 
S 
S 
S 

S 
s/w 
S 

W 
W 
W 
W 

EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 784U279.2 
EPA 6010/200.7 
EPA 6010/200.7 

EPA 9010/335.2 
EPA 9060/415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

sn 507 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTM D-129-64 

Field 
Field 
Field 
EPA 360.1 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N / H  
N/H N/H N/H N/H 

N/H N/H N/H N/M 
N/H N/H N/H N / H  
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H- 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/H N/H N/M N/I. 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/M N / H  
N/H N/H N/H N/H 
N/H N/H N/M N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/M 

N/M N/H N/H N/H 
N/H N/H N/M N/H 
N/H N/H N/M N/M 
N/H N/H N/M N/M 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/H = 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 7.0 -- Sample Custody 

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

No Modifications 

Section 8.0 -- 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 9.0 - 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 LO.0 - Data Reduction, Validation, and Repor& 

Data reduction, validation, and reporting procedures are presented in S e c t i o n  

10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

!kction 11.0 - Intern Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of t h e  

GQAPP. Hodifications to these procedures are described below: 

No Hodifications 

a Section 12.0 - Performance and Syster Audits 

Performance and system audit procedures are presented in Section 12.0 of t h e  

GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Ptequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Haintenance 

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

No Modifications 

Section 14.0 -- 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. 
are described below: 

Modifications to these procedures - 

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 16.0 -- 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 



APPENDIX C 

THREATENED AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED WITH NAS PENSACOLA 

c-1 
[Bold items enclosed i n  brackets denote changes from original t ex t ]  

• 
THREATENED ENDANGERED 

VITB PENSACOLA 

• C-l 
enclosed 



Sciontific maw 
88.0 ' Status 
Statu. I O M C ( o r  lDA) US- mbitat Comwn 8am 

FISHES 

Aciponsor oxyrhynchus 
Aaaocrypta asprolla 
Ethoostoaa histrio 
FundulGs jonkinsi 
Lopisontous spatula 
Hoxoatoma carinatum 

AUPHIBIANS AND REPTILES 

Alligator aississippionsis 

Chelonia aydas mydas 
Doraocholys coriacoa 
Dryaarchon corais coupori 
Erotmocholya imbricatr 
Gophorus polyphoaus 
Graptoays pulchra 

CarOtta CarOtta CArOtta --- 

Lopidocholym k.lpi 
Ran. aroo~ata rosopus 
Uacrocloayr toaaincki 
- 

Uustola vimon lutonsia 
Poroayscus polionotus 

trisayllopsis 
Trichochus aanatus 

latirostris 

-- 

Atlantic rturgoon 
Crymtal drrtor 
Harolquin dartor 
Salt aarsh topainnow 
Alligator gar 
Rivor rodhorso 

horican Alligator 
Loggorhoad turtlo 
Groon turtlo 
Loathorback turtlo 
Eaclt.cn indigo snako 
Hawksbill turtlo 
Gophor tortoiao 
Alabama map turtlo 

Atlantic ridloy 
Florida gophor frog 
Alligator snapping 

turtl. 

Flor ida  aink 
Pordido Koy boach 

West Indian aanatoo 
aouso 

Ursus amoricanus floridanus Florida black boar - 

R 
n ?  
U ?  
U 
P 
U ?  
P 
U 

U ?  
P 
SR 

ssc 
T 
ssc 
ssc 
ssc 
ssc * 

ssc 
T 
E 

E 
T 
E 

ssc 
ssc 

E 
ssc 
ssc 

U 
W A  T 

U E 

N/A T 

UR 2 Gulf coast, oatuarino 
UR 2 Froah wator 

Froah wator 
Salt, frosh, brackish wators 
Brackiah, froah, salt wator 
frosh wator 

T(S/A) Swaapr, aarshos, ponds 
T narin., coastal 
E Uarino, coastal 

. E  Uarino, coaatal 
T Opon aroaa noar wator 
E mrino, coartal 
UR 1 Sandy coastal plains 

SWarp8, #trOam, aarshom, 
ponds 

E Uarino, coastal 
UR 2 Sand hill couunitior 
UR 2 Swaapm, aarahos, ponds 

UR 2 Torrostrial habitats 
E Boach dunor 

E Atlantic and Gulf coasts 

UR 2 Titi swamps 
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c, 
I 
w 

Scientific R ~ N  

mse status 
nabitat C o w n  R a w  Status f f i ~ C ( o r  FDA) OS- 

BIRDS 

Charadrius nelodus 
Charadrius alexandrinus 
Dendroida doiinica 
. s toddardi 

Dendroica kirtlandii 
Haenatopus palliatus 
Egretta rufescens 
Egretta caerulea 
Egretta thula 
Grus canadensis pratensis 
Falco peregrinus tundrius 
- 

Falco sparverius paulus 
Haematopus pal liatus 
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-u 

Kirtland's warbler U 

Reddish egret P-u 
Little blue heron P-u 
Snowy egret P-u 

Arctic peregrine M 

throated warbler 

American oystercatcher U 

Florida sandhill crane U 

falcon 
Southeastern kestrel R 
American oystercatcher P-U 
Bald eagle P-U 
Osprey R 
Brown pelican R 
Red-cockaded P-u 
woodpecker 

Bachrann's warbler U 
Ivory-billed U 
woodpecker 

Least tern U 
Wood stork u 
Snail kite U 

Scarab beetle P 

T 
T 

E 
ssc 
ssc 
ssc 
ssc 
T 
E 

T 
ssc 
T 
ssc 
ssc 
T 

E 
E 

T 
E 
E 

T 
UR 2 
UR 2 

E 

UR 2 

T _.  

UR 2 

E 

AC 
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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PLANTS 

Chrysoprir gossypina 
cruiroana 

Epigaoa ropons 
Kalmia latifolia 
Lilaoopris cacolinonris 
Liliua iridollao 
Pinguicula planifolia 

Rhododondron aurtrinum 
Sacraconia loucophyll~ 
Sarraconia 
Stouartia malacodnodron 

Dc0s.r. intOrBOdiA 

Polygono~la DaCrOphylla 

Ccuiro's goldon-artor P 

Spoon-loavod rundow R 
Trailing arbutus U 
Hountain lauro l  U 
Carolina lilaoopsis R 
Panhandlo l i l y  U 
Chapman's buttorwort U 
Largo-loavod jointwood R 

Whit.-top pitchorplant R 
Swoot pitchorplant U 

Orang. araloa U 

Silky caaollia U 

E 

T 
E 
T 

E 
RE 
T 
E 
E 
E 
E 

UR 1 Coastal dunos 

Aquatic habitats 
Dry, acid, randy roil 
Rich, moist, shady woods 

UR 2 
UR 2 Elack, mucky soils 
UR 2 
UR 1 Sand pino-oak scrub 
uil I Noirt, woody habitats 

opon acid bogr 
UR 2 ACid bogs/slarh pin. voodr 

Slopor of voodod ravinor 

- 

E '  = Endangorod 
T = Throatonmd 
UR 1 = undoc roviow, for rodoral listing with subrtantirl ovidonco in oxistonco indicating at loart moa. 

UR 2 = Undor roviow, insufficiont biological data availablo. 
UR 4 

FDA = rlorida Dopartmont of Agciculturo. 
FGPWFC I Florida Gar. and Frmshwater Fish Commission. 
USPWS = U . S .  Fish and Wildlifo Sorvicm. 

dogrmo of biological vulnorability and/or throat. 

Candidat. spocios, but taxa ha8 provon to bo mor0 widorproad than war proviously boliovod and/or 
thoso spocios that a10 not subjoct to any idontifisblo throat. 

= 
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Base = Status of species on the NAS Pensacola facility. 
R = Rosident. 
H = Migrant. 
SR = Suspected resident. 
P = Possible resident due to availablo habitat; survey required. 
U = Unknown, survey required. 
N/A = Not expected to OCCUK on the NAS Pensacola facility. 



18. BASELINE RISK ASSESSHENT 

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. 
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 complexity of the'site will determine the 

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

18.1 Contaminant Identification 
The main purpose of t h i s  step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 

18-1 
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concern to focus on in subsequent efforts in the risk assessment 
process. 
"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). 

It may be useful at some of the NAS Pensacola sites to select 

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

Identification of potential exposure pathways 

An exposure 

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. 

18-2 
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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. 
existing toxicity information and rarely involves the development of new 
data on toxicity or dose-response relationships. 

Typically this process relies heavily on 

18.4 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. 
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. 

By integrating 

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

o 

o Type of barrier, if any, to prevent access; 

Distance to the closest residence (on or off NAS Pensacola); 

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; 

18-3 
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o Records of any environmental and/or health corplajnts 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 
In such poses little or no threat to human health or the environment. 

cases, the FS should be appropriately scaled down or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis of documenting a no further 
action decision. 

The 

[It should be emphasized that all the tasks conducted as part of the 
baseline risk assesslent vi11 be performed on an interactive basis 
betveen the various disciplines required (i-e., hydrogeologists, 
chemists, risk assessors, etc.), the Ravy, d the reviwing regulatory 
agencies (i.e., PDgR and BPA) and that the goal of these tasks is to 
produce appropriate, sufficien-t, and high quality data to complete the 
baseline risk assessment.] 

18-4 
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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 RI to compare and evaluate 
the concentration of the contaminants of concern against the cleanup 
criteria developed. 
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. 

E & E will prepare a qualitative and quantitative 

19.1 

E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
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 6 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 
criteria and E & E ’ s  engineering judgment. 

Screening of Applicable Remedial Technologies 

In the process of screening 
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19.2 
During the assessment process, E & E vi11 consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include comments as appropriate concerning the reliability 
and implementability of the technology. 

Assessme& of Applicable Remedial Technologies 

In addition, criteria such as 

A discussion of the applicable 
The 

19.3 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. 

19.4 
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. 

Development and Bvaluation of Remedial Action Alternatives 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which 
alternatives comply with ARARs, community effects, and other factors, 

Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 

E & E will consider present worth of total costs, 
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when comparing alternatives. 
uniformly to each alternative along with any additional criteria that 

may result from the Navy project coordination. E & E will discuss the 

E &.E will apply these evaluation criteria 

.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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20. REPORT 

[Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report and Recommendations for each site. 
this report is to summarize briefly the findings of Phase I and provide 
recommendations for the Phase I1 investigation. 
interim report will not be a formal report. 
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 I1 work will be updated accordingly. 
I1 indicate that no further action is warranted, a formal Phase I1 
report will be produced. Eowever, if the Phase I1 results indicate that 
additional investigation is required, this report will be produced as 
the Phase I1 Interim Data Report and Recommendations and will only 
briefly summarize the Phase I1 results and provide recommendations for 
the Phase I11 investigation. 
be a formal document. Following production of the Phase I1 interim 
report, the work plans for the Phase I11 work will ‘be updated.] 

The purpose of 

Thus, the Phase I 
In general, during the 

If the results of Phase 

Thus, the Phase I1 interim report will not 

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, vi11 be provided in a series 
of appendices. 

Monthly progress reports during all field activities vi11 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 I11 and IV, if 
required, fully developed after Phase I1 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 WAGE"I! 

Project management will be an ongoing process throughout this 
investigation. 
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. 
the GPMP submitted to the Navy. 

This process includes preparation of bi-weekly project 

These project management steps are described in detail in 
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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 I1 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 Pacili ties Agreement Si te Hanagemen t Plan 
(PPASHP). The schedule in the PFASHP will be updated yearly. 
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APPENDIX A 

SITE-SPECIFIC SAFETY PLAN 

A- 1 
t b l d  items enclosed in brackets denote changes from original text] 

• 

•• 

• 
(Bold 



I 5 2 2  
ocology and onvironmont, inc. 

S I T E  S A F E T Y  P L A ~  

Vorsion 966 
a; 

Projoct Titlo: Sit. 7 - Firofiqhting School A r m  Pcojoct No.: UH1303 

TDD/Pan No.: 

Projoct Managor: John Barksdalo Projoct Dir.: Rick Rudy 

Location(s): 

Proparod by: Hal Davis Dato Proparod: 4-25-69 

rirofighting School Aroa - At Building 1713, noar tho intorsoction of Rodoubt and Taylor Roads 

Approval by: M r y  Millor m w  Dato Approvod: *r -89 
Sit. Safoty Officor Roviow: 

Scopo/Objoctivo of Work: Fiold Sccooning will includo physical survoys, soil sampling, tomporary woll 

installation and groundvator saaplinq. 

Dato Roviowod: 

Proposod Dato of Fiold Activitios: August 1989 

Background Info: comp1.t.: [ I 

Docuaontation/Sumary: 

Ovorall Chorical Hazard: 0 Serious [ 1 
LOW [ X I  

Ovorall Physical Hazard Sorious [ ] 
LOW [ X I  

Prolininary (No analytical [ X I 
data availablo) 

Modorato [ 1 
Unknown [ 1 

Modorato [ 1 
Unknown [ 1 

B. SITE/WASTE m S T I C S  

wasto Typ.(s): 

Liquid 1 x 1  Solid [ 1 Sludgo [ I  Gasflapor [ X I 

Charactoristic(s): 

Flamablo/ [ X 1 Volatilo [ X 1 Corrosivo [ 1 Acutely [ I  
Ignitablo Toxic 

Explosivo [ X 1 Roactivo [ I -  Carcinogon I X 1 Radioactive* [ 1 

Othor : 

Physical Hazards: 

Ovorhoad [ X 1 Continod" [ 1 Below [ I  Trip/Fa11 [ X I  
Space Grade 

Puncturo [ 1 Burn 1 cut [ I  Splash [ X I  

Noiso [ X I  Othor: Vehicular traffic in the site area. 

Roquiros coaplotion of additional form and special approval from the Corporato Hoalth/Safsty group. Contact 
RSC or HQ. 
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Sit. Ilistory/Doscription a d  Unusual Poaturos (SH Sampling Plan for dotailod doscription): 

School in Building 1713 has boon in operation sinco 1940. 

with q8SOliXI0, and possibly othor flarublo liquids, in an opon tank of uator. 

Tho firofighting 

Training oxorcisos wore porfornd on fir08 startod 

This tank waa roportodly on tho 

wort rid. of tho building. 

of hatardous vasto disposal at tho sit.. 

A ReESA roport on tho sit. in 1913 concludod that thoro was no apparont ovidonco 

Thoro havo boon no sa~p1.s colloctod at Sit. 7. 

Locations of Choricals/Waatos: unknown 

Eatiutod Volumo of Chomicsls/Waatos: unknown 

sit. Currontly in -ration . YO.: I 1 . no: I x 1 

E. -cmUF&TIo. 

List Hazards by Task ti..., drum sampling, drilling, otc.) and numbor thorn. (Task nurbora aro croas-rotoroncod 
in Soction D) 

Physical Hazard Evaluation: . 
1) Physical Survoys - Aircraft, Automobile haiards; 
2 )  Temporary Hoaitoring Woll Installation - Aircraft, Autowbilo Hazards, Using portablo drill rig;  

3) Soil Saqlinq - Using portablo drill rig; 
I).t~contamiaation Procoduros - Using solvents. 

Isopropyl Alcohol I 400 ppm 

Nitric Acid 

Doscription Odor I SyBptors I Odor I Throshold 
Rout. 

of Cxposuro 

Bot.: Comploto and attach a Hazard Evaluation Shoot for myor known contaminant. 
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D. S X T E S A I ~ ~ M P W  

Sit. Control: Attach map, uso back of this pago, or skotch of sit. showing hot zono, contamination roduction, 
zono, otc. 

Porinotor idontifiod? Iyosl sit. socurod? I no 1 - Work Aroas Dosiqnatod? [yon] Zono(s) of Contamination Identifiod? I no 1 

Porsonnol Protoction lTLD badgos roquirod for a11 fiold porsonnol): 

Anticipatod Lovol of Protoction (Cross-roforonco task numbors to Soction C): 

Task 1 

Task 2 

Task 3 

Task I 

A B C D 

X 

X 

X 

X 

Action Lovols for Evacuation of Work Zono Ponding Roassossmont of Conditions: 

o Lovol D: O2 <19.52 or ,252, oxplo~ivo atmosphoro ,102 LEL, organic vapors above background lovols, 
particulatos >- mg/m , othor 

O2 <19.52 or >252, oxplosive atmosphoro >252 LELj(California-202), unknown organic vapor (in 
broathing zono) > 5  p p ~ .  particulatos > 

o Lovol C: 
mg/m , othor 

Contaminant of Interost 

o Lovol 8: 0 
broathing zono) > S O 0  ppm, particulatos > mg/m , other 

<19.52 or ,252, oxplosive atmosphoro >252 LEL (Salifornia-202), unknown organic vapors (in 2 

Type of Samplo Monitoring Prequoncy of 
Equipment Sampl i ng (area, personal) 

- 
0 L.v.1 

Air Monitoring 

VOC'S 

Radiation 

Explorivo Gasos 

Aroa OVA Continuous 

Aroa Mini-Rad I Continuous I 

Aroa 02/Explosimeter Continuous 

I 

(Expand if nocessary) 

Decontamination Solutions and Procodures for Equipment, Sampling Gear, otc.: 
Trisodium phosphato wash, tap water rinse, isopropanol rinse, distilled water rinse, isopropanol rinse, and 

final distillod wator rinse. 
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PorsOMe1 -on Protocol: 

will be double bagged and druned for disposal. 

following each day's fimld work. 

Docon Solution Monitoring Procedures, if Applicable: 

area upwind of the sampling ronm. 

Special Site Lquipnnt, tacilities, or Procedure8 (SUIftary tacilitiea and Lighting 
Huat Heet 29 CtR 1910.120): 

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

Boot and glove wash - trisodium phosphate Wash w i t h  clean water rinse. Expendables 

tield personnel will takm a hygienic shower, off-sito, 

Docontarination will be prrfornd in a well-ventilated 

~ 

Sitm Entry Procodurea and Spmcial Considerations: S E's "Buddy System" will be employmd at a11 timms during 

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

sampling area, and contact the corpor8tm health physics group to reassmss tho site. 

Work Limitations ( t i n  of day, weathmr conditions, etc.) and Roat/Cold Stresa Roquitonnta: 

All fielduork activities will be perfornd during daylight hours. Tmar rmbors will take brmaks as necessary to 

avoid heat stress and replace fluids. Cooling vasts may bo used to prevent he8t stress. 

Gemoral Spill Control, if applicable: N/A 

A l l  fieldwork wastm materials will bo double bagged, drurwd, laboled and traluported to a designated 

*: a location for final diaposal by the navy. 

~ ~ ~~~~~~~~~ 

Sample Randliog Procmdurms Including Protoctivm War: 

During a11 handling of aa.ples, all field tmam me~bors will wear surgical gloves. 

aample preservation with acids. 

Goggles will be worn during 

Team Member* Responsibility 

Team rmmbers to bo determined Team Leader 

Site Safety officer/Sampler 

Geologiat/Saqler 

*All entriea into oxcluaion rone require Buddy Systmm 1188. All E L E field staff participato in medical 
monitoring program and have completed applicable training pmr 29 CtR 1910.120.- Respiratory protoction program 
r o t a  requironnts of 29 CtR 1910.134, and M S I  268.2 (1980). 
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E. ~ Q I c I I m R n h T x o l l  

(Us. supplomontal shoots, i f  nocossary) 

LOCAL ltEsomclcs 

(Obtain a local tolophono book from your hotol. if possiblo.) 

lubulanco On Bas. - 904-452-4138, Off Bas. -- 911 
Hospital Emorgoncy Room 

Poison control Contor 

Polico (includo local, county shorifi, stat.) 911 

riro Dopartmont 911 

NAS Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Life Flight) 

Airport 

U.S. Coast Guard 

Laboratory E L E ASC 1-716-631-0360 

Erorgoncy - 904453-8i78, Gonoral Information 904-453-8282 

rod. Expr.88 1-800-238-9395 

Cliont Contact U.S. N a v y  Southorn Division, Enginoer-In-Chargo, 1-803-743-0574 

Sit. Contact NAS Ponsacola Enviromontal Coordinator, W. Dowayno Ray -- 904-452-4515 

Sit. Emorgoncy Evmcuation Alarm Mothod 

.titor supply ~ourco on-sit. 

Tolophono Location, Numbor To bo dotorminod on-sit. 

Cellular Phon., i f  availablo N/A . 

N/A 

Radio 

Othor On-sit. warohouso numbor to bo dotorminod 

I t l B B G r n c I  COmAcTs 

1. Dr. Raymond Harbison (Univ. of Florida) ................. (501) 221-0465 o r  (904) 462-3277, 3281 
Alachua, Florida (501) 370-8263 (24 hours) 

2. Ecology and Environnont, Inc., safoty Director 
Paul Jonmairo ........................................... (716) 684-8060 (office) 

(716) 655-1260 (home) 

3. Rogional offico Cbntact ......................  millor or.... 656-2854 (hone) 

877-1978 (office) 

4. Offico Managor ................................ R.Rudy ....... 893-7245 (hone) 
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R o z m ~  

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. 

- Ham of person injured or exposed. 

- Nature of emergency. 

- Action taken. 

2. A toxicologist, (Drs. Raymond Rarbison or associate) will contact you. Rmpeat the inforution given to tho 
aaruoting rocvica. 

3. If a toxicologist does not return your call within 15 minutes, call tho following persons in order until 
contact is ude: 

a. 24 hour hot l iw - (716) 604-8940 
c. asistant Corp. Safety Officer - Steven Sherun - homo 0 (716) 688-0084 
b. Corporate Safety Director - Paul JO-irO - h o r  I) (716) 655-1260 

(m: Hold Tabu must pou Routofs) Prior t o  Start of l a r k )  

Directions to hospital (include u p )  - M- a- - From the site turn right onto Taylor Road (Fort Road) and continue for approxiutely 1.5 mi- 

until Taylor Road (Fort Road) intersects Murray Road. Turn right (south) on Ilurray 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. 

Ihptist Uospit81 - Take Duncan Road (Navy Blvd.) north to exit the base. Wavy Blvd. becomes HWY 98 and curves 

to the east. Follow Navy  Blvd./Hwy. 98 east approx. 3.1 to Pace Blvd. Turn loft (north) on Pace Blvd. and 

proceed approx. lri to Cervantes St. (Rwy. 9 0 ) .  Turn right on Cervantes/Rwy. 90 and follow this road f o r  about 

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

Emergency Egross Routes to Get Off-Site Emergency egress routes will be located if enrqency 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 
off and the location of the "kill" switch. 

When moving a rig off the road, pay attenti 

to shut 

n to ob 
route of travel. Walk the intended route first. 

Have someone guide the rig driver when clearance is 
hinimum or when hazards are in close proximity. 

Set rig brakes and block the wheels when rig is set 
the desired drilling location. 

the rig 

tacles in 

at a 

up at 

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 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 
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. 



ECOLOGY AND ENVIRONMENT, INC., 
STANbARO OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITOR1' IC 

Ftcld opcra t lons  during the summer months can  c rea te  a v a r i e t y  of  haz-  
a r d s  to t h e  employee. Heat cramps, heat  exhaust ion.  and  heat  J t r okc  
can be exper lenccd  and, I f  n o t  remedied, can t h rea ten  l l fe o r  ' real th.  
Therefore,  It Is impor tan t  t h a t  a l l  employees b e  ab le  t o  re -ogn i re  
symptoms of these condi t ions and  b e  capable of a r r e s t i n g  t he  p rob lem 
as quickly as possible. 

THE EFFECTS OF HEAT 
r 

As the r e s u l t  of normal  ox ida t ion  processes w i t h i n  t he  body, u p r e-  
d l c t r b l e  amount of heat i s  generated. I f  the  hea t  Is l i be ra ted  as I t  
Is formed, t he re  Is no change In body temperature.  I f  the n e a t  1s 
l i be ra ted  more rap id ly ,  the  body cools t o  a point a t  w h i c h  the  p roduc-  
tion of hea t  Is accelerated a n d  t he  excess is avai lable to bri!lg t he  . 
body temperature back  t o  normal . 
In te r f e rence  w i t h  t h e  el iminat ion of heat  leads to i t s  accumulat ion 
and  t hus  t o  t h e  e levat ion o f  body temperature. A s  a resu l t ,  t l i r  p e r -  
son Is sa ld  to have  a fever.  When such  a cond i t i on  exists,  &;. p r o-  
duces a v lc lous cyc le  in w h i c h  cp r t a l n  body processes speed it:) and 
generate addl t lona l  heat. T h e n  the  b o d y  must  el iminate no t  on:;' the  
normal but also t h e  addi t iona l  quan t i t i es  of heat. 

Heat p roduced  w i t h i n  t h e  body is  b r o u g h t  to t h e  su r f ace  l a rge l y  by the  
bloodstream and  escapes t o  the  cooler su r round ings  b y  conduct.,.;fi a n d  
radlat ion.  I f  a i r  movement o r  a breeze s t r i kes  t h e  body,  ac'dl l ional 
heat Is lost by convectlon. However, w h e n  t he  temperature of tb.. s u r -  
rounding alr  becomes equal to  o r  r l ses  above t h a t  of the body, all of 
t h e  heat  must  b e  los t  b y  vapor i za t ion  o f  the  mo is tu re  o r  swe i r  f rom 
t h e  s k i n  surface. A s  t h e  a i r  becomes more h u m i d  (conta ins mor':. mois- 
tu re ) ,  vapor izat ion f rom the  skin slows down. Thus ,  o n  a day  w . w n  t h e  
tampara tu rc  Is 95 t o  100'F. w i t i r  Iiigh hum id i t y  and  l i t t l e  i r  no 
breeze, condi t ions a re  ideal f o r  t h e  re ten t ion  o f  heat w i t l l i l  t he  
body. I t  Is  on  such a day or ,  more commonly, a succession of  such  
days  ( a  heat wave1 tha t  medical emergencies due  to heat  are I:b.cly to 
occur. Such emergencies a re  c lassi f ied in th ree  categor ies heat 
cramps, heat  exhaust ion,  and  heat s t roke.  

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people who w o r k  in ho t  env i r onmer r s  and  
p e r s p i r e  a g rea t  deal. Loss  of salt f rom the  b o d y  causes v e r y  c a i n f u l  
cramps of t h e  leg and  abdominal muscles. Heat cramps also may r-r?sult 
from drinking iced water o r  o the r  d r i n k s  e i the r  too q u i c k l y  o r  in too 
l a rge  a quan t i t y .  

Heat Cramp Symptoms. T h e  symptoms o f  heat cramp are:  



0 Muscle cramps in legs and abdomen, 

0 Pa in  accompanying the cramps, 

0 Falntness, and  

.- 

0 Profuse persp i ra t ion.  

Haat Gam0 Emerqency Care. Remove the pa t i en t  to a cool place. Give 
h lm s ips of l l q u l d s  such  as "Catorade" or .its equivalent.  A p p l y  utm- 
us1 p ressu re  h, the cramped muscle. 
If there is any I nd i ca t i on  of  a more ser ious problem. 

Remove the p a t i e n t  to a hosp i ta l  

HEAT EXHAUSTION 

Heat exhaust ion occurs In Ind lv ldua ls  w o r k i n g  In hot cnv l ronments,  and  
may be associated w i t h  heat cramps. Heat exhaus t lon  Is caused by the 
pooling of blood In the vessels o f  the skin.  T h e  heat  is t r anspo r ted  
from the In te r i o r  of the body to the sur face  by  the blood. T h e  blood 
vessais In the s k i n  become d i la ted  and  a la rge  amount of b lood is 
p o o l e d ' i n  the skin. Th i s  condit lon, p l u s  the blood pooled in the 
lower  ex t reml t i cs  when a n  l nd l v l dua l  is in an upright position, may 
lead to an inadequate r e t u r n  of blood to the h e a r t  and  even tua l l y  to 
phys i ca l  collapse. 

Heat Exhaustlon Symptoms. T h e  symptoms of heat  exhaus t ion  are: 

0 Weak pulse; 

0 Rap id  and  usual ly  shallow brea th ing ;  

0 Generalized weakness; 

0 Pale, clammy skin;  

0 Pro fuse  pe rsp i r a t i on ;  

0 Dizziness; 

0 Unconsciousness; a n d  

0 Appearance of h a v i n g  fa in ted  ( t h e  pa t len t  responds to the 
same treatment admin is tered in cases of fa in t ing ) .  

Heat Exhaus t i on  Emcrqency Care, Remove the pa t i en t  to a cool glace 
and  remove as much c l o th i ng  as possible. Admin is te r  cool water, 
"Catorade," o r  I t s  equivalent. i f  possibie, fan the pa t i en t  co i l t in -  
ua i l y  to remove heat  by convect ion, but do not allow chilling o r  cver-  
cooling. T r e a t  the pa t i en t  fo r  shock, and remove h im to a medical 
fac i l i ty  if there is any i nd i ca t i on  of  a more ser ious problem. 

HEAT STROKE 

Heat s t r oke  is  a p r o f o u n d  d is tu rbance  of the hea t- regu la t ing  mecha- 
nism, associated w i t h  high fever  a n d  collapse. Sometimes t h i s  condi-  
tion resu l ts  In convulsions, unconsciousness, a n d  even death. O i rec t  



exposure t o  sun, poor a i r  c i rcu la t ion,  poor phys i ca l  condi t ion,  a n d  
advanced age ( o v e r  40) bea r  d i r ec t l y  o n  t h e  tendency to heat  stroke. 
It IS a serlou:, t h rea t  to l l f e  and car r les  a 20% mor ta l l t y  ,-ate. 
Alcoholics a r e  ex tremel y susceptible. 

Heat Stroke Symptoms. The symptoms of hea t  stroke are: 

0 Sudden onset; 

0 Dry, hot, and  flushed skin; 

0 Di la ted  pupi ls ;  * 

0 E a r l y  loss of Consciousness; 

0 full a n d  fas t  pulse; . _ _  ._.--- 

B r e s t h l n g  deep a t  f l r s t ,  l a te r  shallow a n d  even almost 
abscn t ; 

0 Muscle twi tch ing,  g r o w i n g  Into convulslons; a n d  

Body temperature reach ing  105 to 106OF o r  h igher .  

Heat Stroke Emcrqcncy Care. Remember t h a t  t h i s  Is a t r u e  emerge'bcy. 
T r8nspor ta t lon  to a medlcal faclllty should not be delayed. Remove 
the pa t i en t  to a cool env l ronment  If possible, and  remove as much 
clothing as possible. Assure  an  open airway. Reduce b o d y  temperature 
prompt ly- preferably  by wrapp ing  In a wet sheet or  else b y  dous ing  t he  
body w i t h  water. If co ld  packs are avallable, place them u n d e r  t h e  
arms, a round t h e  'neck, a t  the  ankles, o r  at any place where t2lood 
vessels t ha t  l i e  close t o  t he  sk i n  can b e  cooled. Pro tec t  the  pa i i en t  
from Injury durtng convulslons, especial ly f rom tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that,  In the  case of heat cramps o r  heat exhausi ion,  
"Catorade" o r  I ts  equiva lent  i s  suggested as p a r t  o f  the treatment 
regime. T h e  reason f o r  t h i s  t y p e  of liquid ref reshment  i s  t ha t  ;uch 
beverages w l l l  r e t u r n  rnuch-needed e lect ro ly tes to  the  system. Wlthout 
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  thc eby 
lncreas lng the  represented heal th  hazard. Therefore,  when perr m n e l  
a re  w o r k i n g  In si tuat ions where the  ambient temperatures and huriidi t y  
are hlgh--and especial ly in si tuat ions where p ro tec t ion  Leve ls  A 8 ,  
and C are requi red- - the si te safety o f f i ce r  must:  

0 Assure  tha t  al l  employees drink p len t y  o f  f l u ids  ( "Cato r -  
add '  or i t s  equiva lent ) ;  

0 Assure  t ha t  f requent  b reaks  are scheduled so overhea t ing  
does riot occur; and  

0 Revise w o r k  schedules, w h e n  necessary, to take advan-  
tage of the cooler p a r t s  o f  the day [ i .e . ,  5 : O O  a .m .  to 
1 :OO p.m-, a n d  6:OO p.m. to n igh t fa l l ) .  



If protectlve clothing must be worn,  especlally Levels A a n d  B, the 
suggested guldellncs for amblerr t temperature arid maximum wearlrig t h e  
per  excursion are: 

Maxlmun Wearing Time 
Ambient Temperature (OF) ocr Excursion (Minutes) 

Abovm 90 15 

as to 90 30 

a0 t o  85 60 

70 to"80 90 

60 to 70 

SO to 60 

120 

180 

One method d measuring the effectiveness of employees' rest-recovwy 
regime h by monltorlng the he8rt rate. The "Brouha guldelfne" Is m e  
such method: 

0 Dur ing a three-minute period, count the pulse rate for the - last 30 seconds of the f i r s t  minute, the 30 seconds 
of the second minute, and the 30 seconds of the thlrd 
mlnu te. 

0 Double the count. 

!f the recovery pulse rate during the last 30 seconds of the i I st 
mlnute h at 110 bcats/minute or k s s  and the decderatlon between *lie 
flrrt, second, and third mlnuter Is at k a s t  10 beatslrnlnute. '-.he 
work-recovery regime is acceptah!+. I f  the employeas ra te  Is iitwve 
that specifled, a longer rest period Is required, accompanied by an 
incrc8sed Intake of fluids. 

4 
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HAZARD. EVALUATION OF CHMICALS 

Cbmicu! Nuam Gasoline Data 10- 9- 86 

DOT Na4U.N.  NO. Flammable liquid UN1203 job NO. FP5000 
CAS Nunbar 8006-61-9 

Ruferences CnnauI tsd ( c i r c l e )  f 
NIOSWOSHA Pocket Guide Varichucran Herck Indox Hazardline Chris (Vol. 11) 
Toxic and Hstsrdoulr Srfoty Manual ACCIH Other f SaX 

Chemic01 R o p e r t i n :  (Synonyms: Petrol, Motor spirits 
Chacl,cd f o r a d o  Mixture of hydrocarbons Holwdrr ueiqnt 
~ h y s i c s ~  S ta te  liquid ~ o i u b i ~ i t y  ( H ~ o )  insoluble ~ o r ~ i n q  Point 39- 204°C 
Flouh Point -sooF Vapor Preswro/tbnaity /3-4a/l fraorinq Point N/A 
Spec i f i c  Gravity g- Odor/Odar Threshold flaaunuble L l m l t s  1 * 3 - 6 %  

Incollpatabil it iee Strong oxidizers 

Bio 1 oqical Propert iee : 
TLv-WA 300 ppm PEL Odor Characteristic 
IMH HWDM Aquutic Rat/Housc 

Route o f  fxposure Inhalation, Dermal 
Corc'inqon X Teratogen Mutagen 

Hand1 incr Recomncmdatione: (Personal protect ive  muourss) 
Protective goggles, glwes, masks in heavy exposures to vapors. 

Honitorinq Recantnundotions t 

Combustible gas 02 meter-lined filter to prevent leaded gasoline from 
contaminating the elements, and HNU for air monitoring. 

Dispoaal/Woste Treatment : 

Haelth Hazatda and f irat  Aid: 

Inhalation - remove t o  fresh air, administer 02 if needed 
Ingestion - use stomach wash followed by saline catharsis. 

Symptoms: Acute: 

Chronic: 

dizziness, unconsciouness, hyperemia, CNS depression 

Dermatitis, Pulmonary edema. 



Mallinckrodt 
Material Safety Data 
Emergency Phone Xumber: 314-982-5000 

Mallinckrodt provlder the inlormation contuned herein in goad faith but 
makes no repreientatlon PI to ita mmprehonsivencrr or.rmrrcy. 
Individuah receiving thlr information must exercise their independent 
judgment in dotrnnining i u  appmpriaenear for s particular purpose. 

Mdlinckrodt makes nu representatlow, or rurratla. either ex 
lmplled, olmerchentabillty. fitnus for a particular purpose w d c  lo 
the information IC( forth herein or to the produel to r h k h  the Informatior 
refers. Accordingly, Malllnckrodt ulll IMM be rnponsibk for damage# 
raultlns from we ofor rellance upon thb  Informdon. 

M d l i n c W t .  tnc.. Science Products Division. P.O. Bot M. Puis. KY 43061. 

w 

ISOPROPYL ALCOHOL 
pRODUCI' IDEMl FICATI ON: 
Synonyms 2-propanol; sec-propyl alrohd, impropanol 

Formula CAS No.: 67630 

Molecular WcigJtt: 60.10 

Chemical Formula: (CH3)z CHOH 

Hazardous lngrcdientr. Not applicable. 

PRECAUTIONARY MEASURES 
WARVSC! FL4.WUM-E LIQLID. WHNL IF 
W U H E D  OR I.XHA.LED. MFEceS CE?FIRAL. NERVOUS 
sY!mLw. CAUSES IRJUT.4TIOX. 

Keep away from h u t ,  sparks and flame. 
Keep container closed. 
Use with adequate wntilation. 
Avoid breathing vapr. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing 

EMERGENCY/FIRST AID 

If sarallowcd, givC water to drink. Induce vomiting if medical help 
is not immediately available. Never give anything by mouth to an 
unconscious pemn. If inhaled, rem= 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 U minutes. In all c a w  call a 
physician. 
SEE SECnON 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 PhrslgJJ& 

Appearance: Qur, colorless liquid. 
Odor. Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 8 r C  (1WF). 
Melting Point: -89T (-128'F). 
Specific gnvity 0.79 

Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg): 33 Q mC (68.0 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECllON 2 

Fire: 
Flammable Liquid 
Flashpoint: 1 2 T  (S3"F). (closed cup). 
Autoignition temperature: 3 W C  (7WF). 
Flammable limits in air, % by volume: 
lek 2.9 uel: 12.0. 

Explosion: 
Above flash point, vapor-air mixtures are explosive within 
flammable limits noted a h .  Contact with strong oxidizers may 
cause lire or explosion. 

Fire and Emlorion Infotktation 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or c a h n  dioxide. 
Water spray may be used to keep fire exposcd containers mol. 

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 prrrsurc 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 flow along surfaces to distant ignition SOUKC and flash 
back. 

SECTION 3 React1 &tv Data  

S t a b i l i w  
Stable under ordinary conditions of use and stongc. H u t  and 
sunlight can contribute to instabili& 

Hazardous Dtcornposition Roducts: 
Toxic gases and vapors such as carbon rnonoldde may be r c l w d  in 
a lire involving *isopropyl alcohol. 

Hazardous Polymerization: 
Will not occur. 

Incompatibilities: 
Heat, flame, stmng oxiduen, acetadehyde, chlorine, ethylene 
oxide, hydrogen-pslladium combination. hydrogen pem.ride-sulfuric 
acid combination. potassium tect-butoxide, hyph lomus  acid. 
isocyanates, nitroform, phosgene, oleum and perchloric acid. 

N 4 tcek/Sdll Dismsal  In form- 

Remas all ZauKes of ignition. Ventilate area of leak or 
spill. Clean-up perronnel require protective clothing an8 
respiratory protection from vapors. Small spills may be 
absorbed on paper towcls and evaporated in a fume hood. AJlow 
e n o u a  time for fumes to clear hood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
l u w c r  liquid for reclamation when possible. b g c r  spills. 
and lot sizes can be collected as hazardous waste an8 atomized ' 
in a suitable RCRA a p p m d  combustion chamber, or absorbed 
with vermiculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA approved facility. 

Ensure compliance with local, state and fedcnl regulations. 

NFPA Ratings: Health: 1 Flammability 3 Reactivity 0 

Effective Date: 07-U-87 Supersedes 09-U-85 
, ISOPROPYL ALCOHOL 



Effective Date: 07-13-87 Supersedes 09-13-85 ASOA'KOY Y L HLCUkiVL 

ON S Health lnformat ipn 
b' - 
0 A* EXP-'-TH 
w 

0 
4' Inhalatlon: 
W Maycau~  irritation of the now and thrwt. expOrum to high 
C- concentrotions has a narcotic effect, producing symptoms of 

drourinuc, headache, staggering, unconrciousncsr and p i b l y  
death. 

Ingestion: 
May cause dnnrincu, unconsciousness, and death. 
Gastmintutinal pain, cramp& nausea, vomiting, and diarrhea may 
also result. The single lethal dose for a human adult = about 2SO 
mls (SAX S i h  Edition). 

Skin Contact: 
Has a defatting action of the s k h  that can cause irritation. &fly 
cause irritation with a stinging effect and burning sensation. 

Eye Contact: 
Vapors may irritate the eyes. Spluhu may CIUK seven 
irritation, p i b l c  corneal burns and cy0 damage. 

Chraolc Exposun: 
Prolonged contact with skin may c a w  mild irritation, drying, 
crocking, or contact dennatitb may dmlop. 

Aggnvatlon o l  P r e 4 s t l n p  Conditions: 
Penon, with p n 4 s t i n g  skin disorders or eye problems or 
impaired respiratory function may be more susceptible to the 
effects of the substance. 

B. F I R n A I D  

tnhrlatlon: 
Remove IO f& air. If not breathing. rive artificial 
respintion. I f  breathing k difficult, gin omen. f i l l  a 
phpician. 

topestion: 
G i n  water to drink. Induce vomiting if medical help not is 
immediately avrilablc. Never give anphing by mouth to an 
unconscious penon. Get medical attention immediately. 

Skin Exposure: 
Rem- any contaminated clothing. Wash skin vith soap or mild 
detergent and water for at least 15 minutu. Got medical 
attention if  irritation denlop8 or pcrsh. 

Eye Exposure: 
Wash eyes with plenty of n t e r  for at l c u t  15 minutes, lifting 
I w r  and upper eyelids occasionally. Get medical attention 
immediately. 

(RTECS, 1982) 

Oral nt LDD. UWO m & .  Skin nbbit LDa 13 
gm/kg. Inhalrtba nt LCS& Idooo ppm/EH. Mutation rcfemacar 
cited Aquatic Todcity ntingTLm9tk 1ooO.10 p p  

Alrbornr Exposun Umlts: 
-OSHA Permissible expOrura Umit (Pet): 

-ACOIH Threshold Umit Value Wv): 
400 ppm W A ) ;  Joo ppm (STEL). 

400 ppm CIWA). 

Veotllatlon System: 
A yrtcm of loul and/or geneml exhaust is recommended to kwp 
employee erpaum below the Atborne Eapo~un Umik  Loa1 
cxhaurt nntilatioa ir generally prefernd b e c a w  it can control 
the emissions of the contaminant at i ts WK@. pnvrntiag 
dispersion of it into the general work area. Please =fer to the 
ACGIH document, 'Industrial Ventilation, A Manual of 
Recommended Pncticu', most recent edition, for details. 

Personal Rrspltators: (NtOSH Approved) 
I f  the TLV is exceeded a full facepiece chemical cartridge 
respintor may be worn, in general, up to the maximum use 
concentration specified by the respintor supplier. Mternatkely, 
a supplied air full facepiece respintor or airlined hood may be 
worn. 

sklo Rotcetion: 
Wear impenrloua protective dothing, including boots, glm, lab 
coat, apron or ecrvcnlls to pmnnt skin contact. 

Eye Protectloo: 
Usc chemical safety go@- and/or a full face shield where 
splashing ir pouible.Contact lenses should not be worn when 
working with thir matedal. 
qukkdrcnch fadlitlea in wrk a m .  

Maintain eye wub fountain and 

Plotect apinst physical damage. Ston in a c d ,  dry 
well-ventilated location, away from any am whem the lire hazard 
may be uute. Ouuide or detached stomp b pmfemd. Seprnte 
from oxidizing materials. Containers should be banded and grounded 
for tramfen to a d d  static spark& Storage a d  use a n u  should 
be Smoking areas. Use non-sprtlring type tods and equipItMt. . 

..*..*..e........... ....ee..*e.*......*....**.~.*.e.***.*... 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Xumber: 314-982-5000 

Mallinckrodt provlder the inlormation contuned herein in goad faith but 
makes no repreientatlon PI to ita mmprehonsivencrr or.rmrrcy. 
Individuah receiving thlr information must exercise their independent 
judgment in dotrnnining i u  appmpriaenear for s particular purpose. 

Mdlinckrodt makes nu representatlow, or rurratla. either ex 
lmplled, olmerchentabillty. fitness for a particular purpose w d c  lo 
the information IC( forth herein or to the produel to r h k h  the Informatior 
refers. Accordingly, Malllnckrodt ulll nol be rnponsibk for damage# 
raultlns from we ofor rellance upon thb  Informdon. 

M d l i n c W t .  tnc.. Science Products Division. P.O. Bot M. Puis. KY 43061. 

w 

ISOPROPYL ALCOHOL 
pRODUCI' IDEMl FICATI ON: 
Synonyms 2-propanol; sec-propyl alrohd, impropanol 

Formula CAS No.: 67630 

Molecular WcigJtt: 60.10 

Chemical Formula: (CH3)z CHOH 

Hazardous lngrcdientr. Not applicable. 

PRECAUTIONARY MEASURES 
WARVSC! FL4.WUM-E LIQLID. WHNL IF 
W U H E D  OR I.XHA.LED. MFEceS CE?FIRAL. NERVOUS 
sY!mLw. CAUSES IRJUT.4TIOX. 

Keep away from h u t ,  sparks and flame. 
Keep container closed. 
Use with adequate wntilation. 
Avoid breathing vapr. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing 

EMERGENCY/FIRST AID 

If sarallowcd, givC water to drink. Induce vomiting if medical help 
is not immediately available. Never give anything by mouth to an 
unconscious pemn. If inhaled, rem= 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 U minutes. In all c a w  call a 
physician. 
SEE SECnON 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 PhrslgJJ& 

Appearance: Qur, colorless liquid. 
Odor. Rubbing alcohol. 

Solubility: Infinite in water. 

Boiling Point: 8 r C  (1WF). 
Melting Point: -89T (-128'F). 
Specific gnvity 0.79 

Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg): 33 Q mC (68.0 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECllON 2 

Fire: 
Flammable Liquid 
Flashpoint: 1 2 T  (S3"F). (closed cup). 
Autoignition temperature: 3 W C  (7WF). 
Flammable limits in air, % by volume: 
lek 2.9 uel: 12.0. 

Explosion: 
Above flash point, vapor-air mixtures are explosive within 
flammable limits noted a h .  Contact with strong oxidizers may 
cause lire or explosion. 

Fire and Emlorion Infotktation 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or c a h n  dioxide. 
Water spray may be used to keep fire exposcd 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 prrrsurc 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 flow along surfaces to distant ignition SOUKC and flash 
back. 

SECTION 3 React1 &tv Data  

S t a b i l i w  
Stable under ordinary conditions of use and stongc. H u t  and 
sunlight can contribute to instabili& 

Hazardous Dtcornposition Roducts: 
Toxic gases and vapors such as carbon rnonoldde may be r c l w d  in 
a lire involving *isopropyl alcohol. 

Hazardous Polymerization: 
Will not occur. 

Incompatibilities: 
Heat, flame, stmng oxiduen, acetadehyde, chlorine, ethylene 
oxide, hydrogen-pslladium combination. hydrogen pem.ride-sulfuric 
acid combination. potassium tect-butoxide, hyph lomus  acid. 
isocyanates, nitroform, phosgene, oleum and perchloric acid. 

N 4 tcek/Sdll Dismsal  In form- 

Remas all ZauKes of ignition. Ventilate area of teak or 
spill. Clean-up perronnel require protective clothing an8 
respiratory protection from vapors. Small spills may be 
absorbed on paper towcls and evaporated in a fume hood. AJlow 
e n o u a  time for fumes to clear hood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
l u w c r  liquid for reclamation when possible. b g c r  spills. 
and lot sizes can be collected as hazardous waste an8 atomized ' 
in a suitable RCRA a p p m d  combustion chamber, or absorbed 
with vermiculite, dry sand, earth or similar material for 
disposal as hazardous waste in a RCRA approved facility. 

Ensure compliance with local, state and fedcnl regulations. 

NFPA Ratings: Health: 1 Flammability 3 Reactivity 0 

Effective Date: 07-U-87 Supersedes 09-U-85 
, ISOPROPYL ALCOHOL 



Effective Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 

SECTION 5 Hcaltb Hem rd lnformetioq 

Inbdation: 
COrrOrin! Inhalation of npon a n  awe bmthing d i f f i i l t ia  
and lead to pneumonia and pulmonary edema, which may be fatal. 
Other rymptomr may include coughing, choking, and irritation of 
the noac. thmt, and respintory tract. 

I ngestioa: 
Cormivrl Swallowing nitric Kid can a w  immediate p i n  and 
bums of the mouth, thrort, sophagus and gastrointestinal tract. 

SWa Contact: 
Gmrcivc! Can caw redney pain, and MPC skin bunu 
Conccntnted solutions c a w  deep ukcn and stain skin a ~ l l w  
or yllaw-brown color. 

Eye Contact: 
Corrak! Vapon are imtating and may cause damage to the 
eyes Splashes may auIc sewre bunu and pcrmancnt eye dams-pc. 

C b m k  Exposum 
Long-term expaure to conantrated npon may c a w  enrion of 
teeth. b o g  tern c r p a u r ~  seldom uxur due to the corrak 
propcrtier of the Kid 

Agsrrrrtloa of  Re-exlstlng Conditions: 
Perrocu with pre-elbting skin disorders or eye d- may be 
mom surrptiblc to the effects of this substance. 

B. FIRSAID 

Inbolation: 
Remow to f m h  air. If not breathing give artificial 
respiration. U breathing is dillicult, ghe oxygen. Cali a 
phyiciJ0. 

I ngestlon: 
DO NOT INDUCE VOMI'XYGI Give p l q c  quantities of 
water or milk if mailable. Nevcr give anything by mouth to 
an unconviour pc"od Get medical attention immediately. 

Sldo Exposure 
In c.y d contact. immediitcty flush sfin w i  ptenty of water 
for 11 lust  U minutes while m d n g  contaminated dothing 
and shoes. Wash dothing before reuse. ?horoughly dun rhoer 
befom rewe Get mcdiul attention immediately. 

Eye Exposure 
Wash e p  with plenty of water for at W l3 minutes, lifting 
l a n r  and uppcr cylids o e c u ~ l l y .  Get nodial attentbn . * 

immedia tely. 

i 

Ventllstlon System: 
A system of local and/or general exhaust is recommended to keep 
cmployze CJCPO~U~CS below the Airborne Erpolurc Limits. h a 1  
exhaust ventilation is generally pmfemd bcuw it a n  control 
the emissions of the contaminant at iu IOUCCY, preventing 
dispersion of it into the genenl work a m .  Plurc refer to the 
ACGIH document, 'Industrial Ventilation, A Manual of 
Rerwnmcndcd Pncticu', m a t  recent edition. for details. 

P e m n a l  Respintors: (NIOSH Approved) 
If the TLV is exceeded, v c l r  a supplied air,full-facepiece 
rupintor. airlined hood. or sclfeontained breathing apprntu .  
Nitric acid is an oxidizer and should not come in contact with 
artridges and cannisten that contain olddiuble materials, such 
as activated chamwl. 

ski0 PFOtectioo: 
War impervious protecthe clothin& including boats, glcwcs, lab 
coat, a p m  or cownllr to pmnnt skin contact. 

€ye Pmtectioo: 
Uw cbemial safety &a and/or a full face shield w h e ~  
rpluhing is parriblc.Conuct lenw should not k worn when 
vorlring with this material. 
quickdrench facilities ia rvork a m  

ECI lON 7 Stprem m a dSpKiel Informetioq 

Keep in tightly cloced container, stored in rod, 
day* nntilated J ~ U  Plotat from phykml damage and direct 
sunlight. 
moirturr. 

Maintain c)ne wash lountlin and 

M a t e  from i n m p t i b k  substances Protect from 

..................... ......................*................. 
mRA 

., . . 



Mallinckrodt 
Material Safety Data 

Mollinckralt provides the information contained herein in good faith but 
makes no representation u to ita compmhcndveness or  accuracy. 
lndividualr receiving thin information must exercise their Independent 
judgment in determining ita appropriateneaa for a pPrtkular purpom. 

Mrlllnckradt moka Iwrepresentatbru. or rmrantla. dtkr 
lmplld. dmcrchrn(.bUlty, ntncrr lor putMupurpoae 4 th  rwpd to 
lhe Inlonnatlon set forth herrln or tm the product to rhkh the Inlormollom 
r c l m .  Accordingly. hldllnckrdt rlEl nd be ruponrlbk lor domaga 
raulttng lrom use of or nllance upoa ~bls lalormatlor. 

.a8 Y 

! Emergency Phone Number: 314-982-5000 Mdiinckrodt. Inc.. Science Raluctr Division. P.O. Boa M. Puis. KY 4)061. 

SULFURIC ACID 96% 
PRODUm ID ENTIF ICATION; 

Synonyms Oil of Vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Chemical Formula: H$04 

Hazardous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 

CAUSC smm B ~ . . s  TO AU. BODY nssut .HAY Be FATAL 

muse LUNG DAMAGE 

Do not get in cycs, on skin, or on clothing 
Do not breathe mist. 
Kcep container clced. 
Usc only with adequate ventilation. 
Wash thoroughly after handling 
This substance is classified u a POISON under the Fedcnl Caustic 
Poison Act. 

DANGER' MRROSWL UQUlO AUD MlSf 

IF SWALLOWED. HARMFUL If I W R  INHALATION .MAY 

r EMERGENCYIFIRST AID 
, 
. 

In a11 WI call a physician. In case of contact, immediately 
flush skin or eyes with plenty of water lor at least I5 minuter. 
If swalloercd, D O  NOT INDUCE VOMmNGI Give large quantities of 
water. Nevcr g h  anything by mouth to an unconscious pcnon. I f  
inhaled, temovc to fresh air. If not bteathing, g k  artificial 
respiration. If bmathing is difficult, give oxygen. 
SEE SECIION S. 

DOT Hazard Class: Corrosive Material 

SECTION 1 Pbvsical D U  
'Appearance Colorless, oily liquid. 

odor: odorfebt. 

Solubility: Infinite @ WC 

Bailing Point: ca. 31QC (SWF) 
Melting Point: ca. -14'C (6'0. 
Specific Gnvit)r: 1.84 
Vapor Density (Air= 1): e 0.3 @ 25% ( T F )  

Vapor Pressure (mm Hg): 1 @ IM'C (ZSaF). 
Evapontion Rate: No information found. 

SECTION 2 Fire sod Emiosioo loformatioq 

Fire: 
Not combustible, but substance is a strorg oxidizer a d  its h u t  
of reaction with reducing agents or combustibles may caw 
ignition. Reacts with mort metals releasing flammable, 
potentially explosive hflmgen gar 

Explosion: I 

Not combustible, but substance is 8 strong oxiducr and its hu t  
of reaction with reducing agents or combustibles may muse 
ignition. 

Fire Extinguishing Media: 
Dry chemical, foam or arbon dioxide. Water spray may be used to 
keep fire e v d  containers mol. 

Special loformetloo: 
In the evcnt of a fire, wear full protectbe clothing and 
MOSH-appmurd self-contained breathing apparatus with full 
facepiece operated in the pressure demand or other positive 
pressuremode. . 

SECTION3 Renddtv D p h  

Stabl l l ty  
Stable under ordinary conditions of w and stomp. 

Hazardous Dccompositloa Roductr 
Todc fumes of oxides of sulfur. Will mct with water or s t u m  
to produce to& and rorrorive f u m u  Ruar with carbonates to 
gencnte arbon dioxide gas, a d  with cylnides a d  sulfides to 
f o n  poirOnow hyJrogen cylnidc a d  hjdrogen rulfidc 
respectively. 

H8zardous PoiymcrirPtioo: 
Wi not oaur. 

Incomptibii i t ics:  
Water, b u y  organlc material, halogens, metal acetylidu, 
oxides and hy lndy strong oxidizing a d  ruiudng agents and 
many other reactive rubstanrcr 

Dike and cover laking or spilled Quid  with dirt, 
vermiculite, kitty-litter or other inert absorbent Covcr 
spill with d i u m  bicalbonate or cod. ash and m u  Clean-up 
personnel q u i r e  protectbe clothing a d  respintog 
protoaioa from npon and mists. NeutnlLed nste may be 
mntainerlzed and d i s p u d  in a RCRA approvcd waste dispoul 
facility. Flwh IIU of spill with dilute ro6 uh  d u t i o n  and 
d i d  to m r .  

Reportable Quantity (RQ)(CWA/CERCLA) : IO00 ibr 

Ensure compliance with local, stat2 a d  federal replation* 

NFPA Rellngs: Health: 3 Flammability: 0 Rcactiviv 2 Other: Water reacthe 

Effective Date: 10-21-86 Supersedes 09-05-85 SULFURICACID 96% 



ECfeclive Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 

SECllON 5 Health Hazard ln~ormnlloq 

cr' P ~~ 

L-. 

Inhelalion: 
Inhalation produces drmagini effects on the IIIUrOUK mcmbnnu and 
upper respintory tract. May cause lung edema. Symptomr may 
include irritation d the nose and throat, and labored bmlhing. 

Ingestlon: 
Corrosive. Swatfawing can cause were  bums of the mouth, 
throat, and stomach, leading lo dulh. a n  cause iorc lhml, 
mmiting. diarrhea. 

Skin Contact: 
Corros*vc. Symptonis of redness, pin, and severe bum a n  occur. 

Eye Contack 
Corrosive. Splashes can cause blurred virion. redness, pain and 
sevcrc tissue burns. 

w 
c-) 

J3. FIRSAID 

Inlialnllon: 
R e m d  to fresh air. If nol breathing, give r r l i f i i i a l  
respiration. If breathing b dificult, givcbxygen. 0 1 1  a 
physician. 

Ingestlon: 
If mtallowcd, DO NOT Induce vomiting. Giw large quantilkr 
d a t e r  or milk U milabk. all a physician immediately. 
Never giw anything by mwth lo an unconscious penon. 

In case d contact, lmmediatcly flush skin with plenty dwater 
for at least 15 minutes while removing contaminated clothing 
and shoes. Call a physician. 

Eye Exposure: 
Wash eyes with plenty d n t e r  for at least I S  minutes, lifting 
lover and upper cylclids acasionally. Get medial attention 
immediately. 

Skin Exposure: . * 

Chronic Exposure: 
Long-term exposure lo mist or vapors may cause damage IO teelh. 

Aarevstion d Prc-exlsting Conditions: 
Persons with pE+xisting skin disorders or eyc problems Or 

impaired rcspintoq function may be more susceptible IO the 
effects of the substam. . 

C. TOXICITY DqTB (RTEU, 1982) 

On1 n t  LOB 2140 mJk6 Inhalath Guinu Pig 
LCIO: 18 mg/m3- 

Alrbornc Exposure U m k  
-OSHA Permissibla explorurc Umh (PEL): 
1 mdm3 (TWA) 
-ACGIH Threshold Umil Value mv): 
I mdm3 WA). 

Vent ilnt ion System: 
A system of local and/or general exhaust is recommended to keep 
employee clpolures below the Airborne Exposure Urnits. Local 
exhaust nntilation L gencnlly preferred because i t  can control 
the emissions d the contaminant at its KOU~CC. preventing 
dispersion d i t  into the genenl w r k  area. Flcase refer to the' 
ACOIH document, b~ndustr i~l  Ventitallon, A M8nuai d 
Recommended PnCliCCK', most recent edition, for details. 

Personal Respirators: (NIOSH Approved) 
I C  the I L V  b exceeded a full lacepiece chemical cartridge 
mpintor may be wm, in gcmnl, up lo 100 times the TLV or the 
maximum use canccntntion specified by the respintor supplier, 

mpintor or airlined hood may be vom. 

Wear lmpervbus protedhrc dothing. including boots. glows. tab 
a u t ,  apron or rovtnl ls to prevent skin contact. 

Eye Protection: 
UK chemical safely goggles and/or a full face shield where 

. splashing i s  poaible.Contrct knres should not be worn when 
wrking with this material. 
quickdrench facilities in w r k  area. 

. 

' 

'*whichever & kss. Attcmatively, a supplied air full facepiece 

. Skin Protection: 

Maintain eye wash fountain and 

omee and S~ecis l  Infiwmrtln~ .SECTION 7 Sr 

Store in a mol, dry, ventilated storage area with acid 
mitlont /loon and good dninage. Frotert from phrical damage. 
Keep out d direct sunlight and away from heat, water, and 
h p a t i b l c  materials. Do not wash out container and use i t  for 
other pu'pow. When diluting, alwar add the acid to water, never 
mld water lo thqadd. 

. 

. 



522  I I ocology and onvironront, inc. 

S I T E  S A F E T Y  P L A l l  e, 
I I 

Vorsion 988 

A. O ~ I l f F O R H & T I o A  

Projoct Titlo: Site IO-Pier Pipolino Leak Aroa Projoct lo.: UH1303 

TDD/Pan lo.: 

Projoct Manager: John Barksdalo Prbjoct Dir.: Rick Rudy 

Location(.): Pior Pipolino Loak Aroa - Southoast Corner of N U  on tha Ponsacola m y  Shorolino 

Preparod by: Hal Dlvis Dato Proparod: 4-25-89 

Approval by: Mary Hillor Lv\K Dato Approvod: 53--8-9 
Site Safoty Officor Roviow: Dato Rwiewod: 

Scopo/Objoctive of Work: ?told Scrooning wil2 includo physical survoys, soil aampling, tomporary woii 

installation and groundwatoc sampling. 

Proposod Dato of Field Activiti.8: Augurt 1989 

Background Info: comp1.t.: [ 1 

Docurontation/Sunmary: 

Ovorall Chorical Hazard: 

0 Ovorall Physical Hazard soriour [ ] 
LOW [ X I  

Preliminary (NO analytical I x ] 
data availablo) 

Modorato [ 1 
Unknown I ] 

Moderato [ 1 
Unknown [ 1 

waste Typ.(s): 

Liquid t x  

Charactoristic(a): 

?lamrablo/ [ X 
Iqni tablo 

Solid [ 1 Sludgo 1 x 1  Gasflapor [ X ] 

Volatil. [ x 1 Corrosive I 1 Acutely I 1  
Toxic 

Explosiv. I x 1 Roactivo [ 1 Carcinogon [ X 1 Radioactive’ [ 1 

Othor: 

Physical Hazards: 

[ X I  

Burn I J Cut 1 1  Splash 1 x 1  

T r i p/Fal 1 Ovorhord [ X 1 ConfLnod* [ 1 Bolow I 1  
Spaco Grad. 

Punctur. I 1 

Noiso [ X l  Othor: A 1,300,000 gallon fuel storage tank is on the site and construction is 

in progrosr on tho sit.. Vohicular traffic in tho site area. 

*Requires completion of additional f.orm and spocial approval from the Corporate Health/Safety group. Contact 
RSC or HQ. 

Page 1 of 6 



Sit. Historg/Doscription and Unusual ?oaturos (6.0 Saqling Plan for dotailod doseription): In 1981, a leak was 

dfscovorod in tho Cuol pipolino loading to tho Borthinq Pior. Tho pipolinos had not boon in activo US. f o r  

sovoral yoars. Tho loak vas ropairod and tho oil soakod soil romovod. ?our monitoring wolls wore installod and 

no fro. product was ropoctod. Tho location of tho monitoring wolla is unknown. Station porsonnol roportod 

that thoy coronly obsorvod oil slicks m a r  tho Docthing Pior aftor tho cloanup. 

Corpound 

ru.1 Oil 

Isopropyl Alcohol 

Nitric Acid 

Locations of Chomica1s/Wastos: If contamination is proaont it is probably locatmd in surfaco and subsurface 

nouto 
PEL/T= of Exposur. 

nono spociiiod Inhalo, m-1 

400 ppm I 

2 Pe= I 

soils. 

Esti~atod V o l w  of Chomicals/Wastos: unknown 

corrosive 

Site Currently in Oporation 

0.3-1 ppm a c r i d  

Yes: [ )I ] NO: [ J 

c. urrm-a 

List Haxards by Task (f..., drum s a q l i n g ,  drilling, otc.) and nrubor thorn. (Ta8k numbers aro cross-roforoncod 
in Soction D) 

Physical Harard Zvaluation: 
1) Physical Survoys - Mrcraft, Automobilo harards: 
2) Tomporarp mnitoring Woll Installation - Aircraft, Automobilo Raxard., Using poctablo drill rig: 

3) Soil Sampling - Using pottablo drill rig; 

4 ) Docontarination Procoduros - Using solvonts . 

Chomical Haxard Evaluation: 

. Acuto 1 Odor I - p O d o y l  
Syrptou Throshold Doscription 

vomit, diarrhos 0.082 PPI mild potroloum 

drowsinoss,hoad. I 7.5-200 ppm T rubbing alcohol I 

Noto: Coaploto and attsch a Hazard Evaluation Shoot for major known contaminant. 
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D. SITE S A I ’ Z T Y ~ R X p L M  

Sit. Control: Attach map, US. back of this pago, or skotch of sit. showing hot zono, contamination 
sono, otc. 

~~ ~ 

A 

Task 1 

T8Sk 2 

porirtor idontifiod? [yosl Sit. socurod? [ n o 1  . 
Work Aroas Dosignatod? [yOSl Zono(s) of Contamination Idontifiod? I no 1 

Porsoanol Protoction (TLD badgos roquirod for a11 fiold porsonnol): 

Anticipatod Lovol of Protoction (Cross-roforonco task numbors to Soction C): 

B C D 

X 

X 
~~~ 

Task 3 

Task 4 

roduction, 

~ 

X 

X 

Type of Samplo Moni to ring 
Contaminant of Intorost (aroa, porsonal) Equipmont 

VOC’S Aroa OVA 

Modific8tions: Modifiod lovol D with tyvock, nooprono qlovos and boots, safoty glassos, APR availablo whon 

lovol C upgrado is nocossary 

Frequency of 
Sampling 

Continuous 

Action Lovols for Evacuation of Work Zono Ponding Roassossmont of Conditions: 

Radiation 

o Lovol D: O2 <19.58 or ,252, oxplogivo atmosphoro >lo2 LEL, organic vapors abovo background levols, 
particulatos >- mg/m , othor 

o2 <19.JI or >252, oxplosivo atmosphoro >252 LELj(California-202), unknown organic vapor (in 
broathing zono) >5 ppm, particulates >- mg/m , other 

O2 ~19.52 or >252, oxplosivo atmosphoro >252 LEL ($alifornia-20%), unknown organic vapors (in 
broathing xono) > 5 0 0  ppm, particulatos > ng/m , othor 

>go0 ppm, particulatos >- mg/m , othor 

o ~ov.1 c: 

o Lovol B: 

o Lovol A: 0 <19.52 or >25t, oxplosivo atmosphoro ,252 LEL (California-2Ol), unknown organic vapors 

Area Mini-Rad I Continuous I 

Air Monitoring (daily c8libration unloss othorwiso notod): 

Explosivo Gas08 Area 02/Explosimeter Continuous 

(Expand if nocessary) 

Docontamin8tion Solutions and Procoduros for Equipmont, Sampling Gear, etc.: 
Trisodium phoaphato vash, tap wator rinso, isopropanol rinse, distilled water-rinse. isopropanol rinse, and 

final distillod wator rinso. 

~ ~~- 
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Personnel Docon Protocol: boot and glove wash - trisodium phosphate wash with clean w8t.r rinse. Expendables 

will be double bagged and drummod for disposal. ?ield personnel will take a hygienic shower, off-sito, 

following each day's field work. 

Docon solution llonitoring Procedures, if Applicable: Docontamination will be perforrd in a well-ventilated 

area upvind of the sampling zone. 

Spocial Site Equipment, Tacllities, or Procedures (Sanitary ?acilities and Lighting 
nust neet 29 CFR 1910.120): 

All drilling safety procedures will be strictly adhered to as outlined in Att8Chrrnt A. 

a 

Site Entry Procedures and Special Considerations: E L E ' s  "buddy Sy stem" vi11 be employed at all times during 

fieldwork activities. If above background radiation levels are encountered team members will ovacuato tho 

sampling area, and contact the corporate hoalth physics group to reassess the rite. 

Work Limitations (ti- of day, weather conditions, etc.1 and Beat/Cold Stress Roquiremnts: 

All fieldwork activities will be porformd during daylight hours. T8.r mmbers will take breaks as necessary to 

avoid heat stress and replace fluids. Cooling vemts nay k used to prevent h u t  stress. 

Investigation-Dorived Haterial Disposal (1.8 ., expendables, decon waste, cuttings): 
All fieldwork vasto materials will be double bagged, drummod, laboled and tramported to a designatod 

. a  location for  final disposal by the Navy. 

Sample Handling Procedures Including Protective Wear: 

During all handling of samples. a11 field toam members will wear surgical gloves. Goggles will be worn during 

sample preservation with acids. 

Tear Member* Responsibility 

Team members to bo determined Tear Loader 

Site Safety Officer/Sampler 

Geoloqist/Sampler 

*All entrios into exclusion zone require Buddy System use. All S c E field staff participate in medical 
monitoring program and have completed applicablo train ng per 29 CrR 1910.120. 
r e t s  roquirernts of 29 C?R 1910.134, and MSI 288.2 1980). 

Respiratory protection program 
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- L. ~ ~ I n F O m m r I O I I  

(Us. supplemmntal shmmts, if necmssary) 

IacaL RssomcEs 

(Obtain a local tmlmphone book from your hotml, if'possible.) 

Aabulance On Base -- 904-452-4138, Off Bas. -- 911 
Hospital Enrgmncy Rooa NA.5 DfSpmnS8ry - 904-452-2733, Baptist Hospital 904-134-4811 (Life ?"Light) 

Poison Control Center 

Policm (includm local, county sheriff, stat.) 911 

?iro Departaent 911 

Airport 

U . S .  Coast Guard Emergency - 904-453-8178, Genmral Information 904-453-8282 
Laboratory E i E ASC 1-716-631-0360 

Fed. Express 1-800-238-5355 

Client Contact U.S. N a v y  Southern Division, Enginmer-In-Charge, 1-803-743-0574 

Sit. Contact NA.5 Pmnsacola Envirommntal'Coordinator, W. Dewaynm Ray -- 904-452-4515 

Sit. Emmrgency Evacuation Alarm Hmthod N/A . 

Atmr supply sourcm on-site 

Telmphonm Location, Nuaber To be determined on-site 

Cmllular Phon., if available N/A 

Radio 

Othmr On-sit. uarmhousm number to be determined 

1. 

2.  

3 .  

4 .  

EHERGEUlX CONTACTS 

Dr. Rayrond Harbison (Vniv. of F l o r i d a )  ................. (501) 
Alachua, Florida ( 5 0 1  1 

Ecology and Environamnt, Lnc., Safety Dirmctor 
Paul Jonaaire ........................................... ( 7 1 6 )  

( 7 1 6 )  

221- 0465 or ( 9 0 4 )  462- 3271, 3 2 8 1  
370- 8263 ( 2 4  hours) 

684- 0060 (Office) 
655- 1260 (home) 

Regional Officm Contact ...................... M.Miller.... 656- 2854 (home) 

877- 1978 (office) 

Office Manager ....................... :........R.Rudy...... 093- 7245 (home) 
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1. 

2. 

3 .  

lQDzmlwrLmc 

Twonty-four hour anavoring sorvico: (501) 370-8263 

What to roport: 

- Stat.: "this is an ororqoncy." 

- Your n a n ,  roqion, and site. 

- Tolophono nurbor to roach you. 

- Your location. 

- Naro of porson injurod or oxpoaod. 

- Naturo of orocgoncy. 

- Action takon. 

A toxicologist, (Drs. Raymond Rarbison or aasociato) will contact you. 
anavoring sorvico. 

Ihp0.t the information givon to the 

If a toxicologist doos not roturn your call within 15 rinutos, call tho following porion8 in ordoc until 
Contact i8 m d ~ :  

a. 24 b o r  botlino - (716) 604-8940 
b. Corporato Safoty Dicoctor - Paul Jonrairo - homo # (716) 655-1260 
c. Assistant Cocp. Safoty Ofticor - Stovon Shorran - homo li (7161 688-0014 

Diroctions to hospital (includo map) 

.Iu Dispmmsaxy - Tako Eaat Avenue north to North Avonuo and turn loft (wo8t). rollow North Avonuo to its a 
intor8octioa witb Elly8on AVODUO and turn loft (aouth) on Ellyson Avonuo. 

intorsoction with Turnor Stroot. Tho NAS Dispon8ary ia locatod on tho northwost cornor of tho intersection of 

Ellyson Avonuo and Turnor Stroot. in Building 625-A. 

Boptist Ilospitrl - Tako Duncan Road (Navy Blvd.) north to oxit tho bas.. Navy Blvd. bocoros IftK 98 and curves 

to tho oast. Follow Navy  Elvd./Hwy . 98 east approx. 3.1 to Paco Blvd. Turn loft (north) on Paco Blvd. and 

proceod approx. h i  to Corvantoa St. Iflwy. 90). Turn right on Corvantoa/Rvy. 90 and follow this road for about 

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

rollow Ellyson Avonue to it's 

Erorgoncy Egrosa Routos to Got Off-Sit. Erorgoncy ogross routos will bo locatod if ororgoncy oxit routea bocoro 

blockod by construction, otc. 
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DRILL RIG SAFETY 

Hard hats must be worn. 

All team members must be know the procedure to shut the rig 
of f  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. 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. 



ECOLOGY AND ENVIRONMENT, INC., 
STANDARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

Fleld operat ions during the summer months can c rea te  a v a r i e t y  cif haz- 
8rdr to t h e  employee. Heat cramps, heat  exhaust ion.  and  hea t  3 t roke  
e m  be exper lanced  and, i f  not remedied, can t h rea ten  l l f e  o r  'health. 
Therefore, It Is Impor tant  t ha t  all employees be able to r ezogn i r e  
symptoms of these condi t ions and  b e  capable of a r r e s t i n g  t he  p rob lem 
ab qulckly as r possible. 

THE EFFECTS OF HEAT  

AS the r e s u l t  of normal ox ida t ion  processes w i t h i n  t h e  body, o p r e-  
d ic tab le  amount of hea t  Is generated. I f  the heat  1s l i be ra ted  as It 
i s  formed, t he re  Is no change In body temperature.  I f  the rdcat 1s 
l i be ra ted  more rap id ly ,  the  body cools t o  a point at  wh ich  t he  p roduc -  
tlon of heat  i s  accelerated a n d  t he  excess is avai lable t o  brkrg the  - 
body temperature back t o  normal. 

In te r fe rence  w i t h  t h e  el iminat ion o f  heat  leads t o  i t s  accum;riat ion 
and  t hus  to t h e  elevat ion of body temperature.  A s  a resu l t ,  thc p e r -  
son I S  s8id  t o  have  a fever .  When such  a cond i t i on  ex is ts ,  I;. p ro-  
duces a VICIOUS cycle In w h i c h  cPrta/n body processes speed 1 1 ~ 1  and 
generate addi t iona l  heat. T h e n  t h e  body must  el iminate no t  on;;' the 
normal but also t h e  addi t iona l  quan t i t i es  o f  heat. 

' Heat p roduced  w i t h i n  t h e  b o d y  Is b r o u g h t  t o  t h e  su r face  l a rge l y  by  the 
bloodstream and escapes t o  t h e  cooler su r round ings  by  conduct..;.fr ar id 
radiation. I f  a i r  movement or a breeze s t r i kes  t h e  body ,  ac'dlt lonal 
heat I ¶  lo8t  by convactlon. However, w h e n  the t empera tu re  o f  t b t  s u r -  
r o u n d l n g  a l r  becomes equal  to  o r  r lses above tha t  of the  body, a l l  of 
t h e  heat must  b e  los t  b y  vapor i za t ion  o f  the  mo is tu re  o r  swe;'. from 
t h e  skin surface. A s  t he  a i r  becomes more hum id  (conta ins m o r ?  mois- 
tu re ) ,  vapor i za t ion  f rom the  s k i n  slows down. Thus ,  o n  a day  w.ien t he  
temperature Is 95 to  loO'F, w i l l r  Iiigh hum id i t y  and  l i t t l e  . ir no 
breeze, condi t ions a re  ideal f o r  t he  r e ten t i on  o f  heat  w i t h 1 1  the  
body. I t  I s  on  such  a day or, more commonly, a succession ;rf such  
days [ a  heat wave) tha t  medical emergencies due  t o  heat a re  1:l.r.l~ to 
occur. Such emergencies a re  c lassi f ied in th ree  categor ies : heat  
cramps, heat exhaust ion,  and  heat  stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people who work  in hot environmet-rs and  
p e r s p i r e  a g rea t  deal. Loss of salt f rom the b o d y  causes v e r y  ca in fu l  
cramps of t h e  l e g  and  abdominal muscles. Heat cramps also may r e s u i t  
from drinking iced water o r  o ther  d r i n k s  e i t he r  too q u i c k l y  or  iri too 
l a rge  a quan t i t y .  

Heat Cramp Symptoms. The symptoms o f  heat  cramp a re : ,  
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a Muscle cramps In legs and abdomen, 

0 Pain accompanying thi cramps, 

0 Falntntss, and 

0 Profuse perspirat ion- 

Heat C r # p  E m a r q t K y  Care. Remove the pat ient  to a cool place. 
him $Ips of Ilqulds such as "Catorade" or I ts  equivalent. 
ual  pressure bD the cramped muscle. 
if there Is any Indicat ion of a more serious problem. 

Give 
App ly  iftan- 

Remove the pat ien t  to a hospital  

HEAT EXHAUSTION 

Heat exhaustion =curs in individuals w o r k i n g  In hot environments, dnd 
may b m  associated w i t h  heat cramps. Heat exhaustion is caused by the 
poollng d blood In the vessels of the skin, The heat is t ransported 
from the In ter lor  of the body to the surface by the blood. The blood 
vpssels in the sk in  become dl lated n d  8 large amount of blood Is 
poo led ' in  the skin. Thls condition. p lus  the blood pooled In the 
lower extremities when an Indiv idual  b In n uprlght position, may 
lead b m Inadequate r e t u r n  of blood bo the hear t  and eventuaILy to 
p hy rlcrl col lapse. 

Hcr t 'Exhur tbn  S v m t o ~ .  The symptoms of heat exhaustion are: 

Weak pulse; 

Rapid a d  usually shallow breathing; 

Generalized weakness; 

Pale, clammy skln; 

Profuse perspirat ion; 

Di  L z i  nes J ; 

Unconsciou s ness ; and 

Appearance of having fainted ( the  pat lent  responds to the 
same treatment administered in cases of fainting). 

Heat Exhaust ion Elnerwn& Care. Remove the pat ient  to a cool glace 
and remove as much c loth ing as possible. Administer cool water, 
"Catoradc," o r  I t s  equivalent. i f  possible, fan the pat ient  coilt in- 
ual iy  to remove heat by convection, but do not allow chilling or  cver- 
coaling. Treat  the pat ient  for shock, and remove him to a medical 
faci i l ty if there is any indication of a more serious problem. 

HEAT STROKE 

Heat stroke is a profound disturbance of the heat- regulat ing . mscha- 
nism, associated with high fever and collapse. Sometimes th is  cor-di- 
t lon results In convulsions, unconsciousness, and even death. Wr-ect 
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exposure t o  sun, poor a i r  c l rcu la t fon,  poor phys i ca l  condi t ion,  a n d  
advanced age (over 40) bea r  d i r ec t l y  o n  t h e  tendency to  heat  stroke. 
It is  8 scrlou3 t h rea t  t o  life and  car r ies  a 20% mor ta l i t y  ,*ate- 
A lcohollcr are ext remely  susceptlble. 

Hart Stroke Symptoms. The symptoms of heat s t roke  are: 

Sudden onset; 

Dry, hot, and  flushed skin; 

Di la ted  pupi ls :  * 

E a r l y  loss of consciousness ; 

Full a n d  fas t  pulse; . -. .. .----- 

B r c a t h l n g  deep a t  f l r s t ,  l a te r  shal low a n d  even almost 
absent; 

Muscle tw i tch ing,  g r o w l n g  into convulsions; a n d  

Body temperature reach ing  105 t o  106OF o r  h igher .  

h 8 t  Stroke Emergency Care. Remember t h a t  t h l s  i s  a true emergevicy. 
T ran rpo r ta t l on  to a medical fac i l i t y  should not be delayed. Remove 
the pa t l en t  to a cool cnv l ronmcnt  If posslble, a n d  remove as much 
ciothing as possible. Assu re  a n  open airway. Reduce body tempera lu re  
prornpt ly--preferably by w r a p p i n g  In a wet sheet or  else by dous ing  the  
body w i t h  water. I f  co ld  packs  a re  avallable. place them u n d e r  the 
arms, a round  t he  .neck, a t  t he  ankles, o r  at any p lace where t!lood 
vessels t ha t  I le  close t o  t he  sk i n  can b e  cooled. Pro tec t  t he  p a t i e n t  
f rom Injury during convulsions. especial ly frorii tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please nota that ,  In the  case of heat cramps o r  heat exhaus;.ion, 
"Gatorade" or i t s  equivalent i s  suggested as p a r t  of the treatment 
regime. T h e  reason f o r  t h i s  t y p e  of liquid re f reshment  i s  tha t  ;uch 
beverages w i l l  r e t u r n  much-needed electrolytes to  the system. 'A'Itkout 
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  t h 6  r e b y  
increasing the  represented hea l th  hazard. Therefore,  when p e r s  m n e l  
are working In si tuat ions where the  ambient temperatures a n d  h u r j i d i t y  
a re  hlgh--and especial ly In si tuat ions where p ro tec t ion  Levels  A B, 
and C are requi red- - the si te safety o f f i ce r  must: 

, 

Assure  t ha t  a i l  employees drink p len t y  o f  f l u ids  ( "Cato r -  
aden or  i t s  equiva lent ) ;  

Assure  tha t  f requent  b reaks  a re  scheduled so overhea t ing  
does not occur;  a n d  

Revise work schedules, when necessary, to take a d v a n-  
tage of the cooler p a r t s  of  the day (i.e., 5 : O O  a.m. to 
1:00 p.m., a n d  6:OO p . m .  to n i gh t f a l l ) .  
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If protect ive c loth ing must be worn ,  especlally Levels A a n d  6 ,  the 
suggested guidelines for ambien t temperature arid maxlmum wearlng t h e  
p e r  excurslon are: 

Maxlmum Wearing T imc 
Amblent Temperature (OF) Der Excursion (Minu t t s )  

Above 90 1s 

I S  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 d employead tcs t - recovwy 
reglme Is by monltor lng the heart  rate. The "Brouhp guideline" is  m e  
such method: 

e Dur ing  a three-minute period. count the pulse ra te  for the - last 30 seconds of the f i r s t  minute. the 30 seconds 
of the second mlnuta. and tho 30 seconds of the thlrd 
minute. 

e Doubio the count. 

If  the recovery pulse ra te  during the last 30 seconds of the i . r , s t  
mlnute h at 110 beats1minute or k s s  and the decderat lon between :Jm 
flrst, second, and thlrd mlnuter Is at k a s t  10 beatsImlnutc, '*.he 
work-recovery regime is acceptahIr. I f  the employee's rate Is abrve  
that rpedf led, a longer res t  per iod is required, accompanied b y  a n  
Increased Intake of fluids. 
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ecology and env i ronment ,  i n c .  
\ HAZARD EVALUATIM O f  CHEHICALS 

Chemical Naaa Fuel Oil No. 2 Date 

DOT Nub/U.N. No. Fuel Oil UN1993 JOb No. 

e 
CAS N-OC NOS- 

Refcranc88 bnsu l t ed  ( c i r c l e ) :  

NIQSH/OSHA Pocket Cui& Varschwran . Harck Index Hazardline Chris (Val. 11) 

Toxic and Hazardous Safety Manual ACCIH Other: OHS 10100 

Chemical Properties; (Synonyms: 1 
~ r c . 1  fonul. Molecular Weight varies 
Phy8ic.l Sta ta  liquid S o l u b i l i t y  (HZO) insoluble Boiling Point 340-675°F 
f lwh Point 100-136°F Vapor Praswre/Denaity NA f rest ing Point N. S . 
Specific Gravi ty  0.879 Odor/Odar Threshold 0.082p~m F lammable LimitsUJJL-7-57, 
I n c a a ~ t & i I i t + e a  Strong oxidizers, heat LEL-O.6% 

Biolosical Properties: 

TLV-TWA None specified PEL N.S. Mor Character is t ic  mild Petroleum odor 
IOLH N.S. H m u ~  N.S. Aquatic N.S. 
Route of E x m u r e  Dermal absorption, inhalation 

Rat/Houae N S 

. Ckcinagen possible Teratogen N. S . Mutagen N.S. 

H u d l  itq Racommdat ions t (Personal protective measures) 
Impervious clothing. neoprene gloves and b o o t . s . A P R t r i r l r P s  
at high concentrations 

h i b r i m  Recanmendat ions I 

OVA or HNu with 10.2 eV Drobe f o t r  detection. MSA 260 €or 
potentiallv exDlosive environments 

Dlsposal /Waste Treatment t 
D o  not burn thermal de'composition vroducts are wir. 
Contaminated materials to be disposed of as a hazardous yastp. 

- 

Health H8z8rda and F i r s t  Aid: 

Skin and mucous membrane irritant. CNS depressant. 
Wash skin upon contact, do not induce vomiting if ingested. 

Svnptoma t Acute: Vomiting, diarrhea, pulmonary edema, pneumonia, coma 
respiratory paralysis, asphyxia 

~ 

mrmic: Skin, mucous membrane, respiratory irritant, CNS*depressant 

575103 
I ~ (*1~218Z,DLO) 

recyclmi p.bpt:r 



Mallinckmdt provider the lnformrtlon containel hemin In good faith but 
maker no representation Y to ita comprehrnriveneu or accuracy. 
Individuah receiving thr informath must exercise their independent 
judgment in determining i b  appropriatenau for a particular purpose. 

Mdllncluodt makes no rcpracntatlons, or wan8ntla.  dlbr ea 
lmplled. d merchantabillly. fltnar for a parlkul8r purpose *ilhcG lo 
the lnformrllon set forth hrrdn or IO l e  produd IO whkh the lnfonnrllon 
den. Accordlngly. Malllncluodt will no( be responsible for damaga 
raulting from use d or rrllancr upon this Informallon. 

Mnllinckrodf. Inc . Science Rodrtr Division. P.O. Box SI. Puis. KY 43061. 

Mallinckrodf 
Material Safety Data 
Emergency Phone Number: 314-982-5OOO 

ISOPROPYL ALCOHOL 
PRODUCT' IDENTIFICATION 
Sponymr I-propanol; sec-propyl alcohol; isopropanol 

Formula C4S No.: 6743-0 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hazardous Ingrcdientr: Not applicable. 

PRECAUTIONARY MEASURES 
' WAR\lSG! FL4H.WLE LIQUID. WHIUC IF 

SWAILOHFD OR ISH.U.ED. AI;I;EcIs CEMRAL NERVOUS 
s r m w .  CIUSES IRIUT.~OX 

Keep away from h u t ,  sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Amid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

I f  swallowed, give water to drink. Induce vomiting if medical help 
is not immediately available. Never give anything by mouth to an 
unconscious person. If inhaled, removc 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 l5 minutes. In all cases call a 
physician. 
SEE SECLION 5. 

' DOT Hazard Class: Flammable Liquid 
: *  

SECTION 1 Phvwl  D a h  

Appearance: Clear, colorless liquid. 

Odor: Rubbing alcohol. 

Solubility Infinite in water. 

Boiling Point: 8PC (180°F). 
Melting Point: -8PC (-12S.F). 
Specific pavit)~: 0.79 

Vapor Density (Air - 1): 2.1 
Vapor Pressure (mm Hg): 33 @ 20°C (68'0 

Evapontion Rate: (n-BUAC = 1) 2.83 

SECTION 2 

Fire: 
Flammable Liqbid 
Flashpoint: 12.C (SYF). (closcd cup). 
Autoignition temperature: 3WC (7WF). 
Flammable limits in air, % by volume: 
lek 2.9 uel: 12.0. 

Explosion: 
Above flash point, vapr-air mixtures are explosive within 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or c a h n  dioxide. 
Water spray may be used to keep fire erpwcd containers cool. 

Special Information: 
In the event of a fire, wear full protective clothing and 
MOSH-approved sclfemtained breathing apparatus with full 
facepiece operated in the pressure demand or other positin 
pressure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vaporr 
can flow along surfaces to distant ignition source and flash 
back. 

Fire and Exulosion lnformat ioy 

SECI'ION 3 Rcecti vitv Datq 

Stabi l i ty  
Stable under ordinary conditions of use and storage. H u t  and 
sunlight a n  contribute to instability. 

Hazardous Decomposition Products: 
Toxic gases and mpon such as carbon monodde may be rcluxd in 
I fire involving irOpropyl alcohol. 

Hazardous Polymcrlration: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong oxidizers, acetadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid combination, potassium tert-butoxide, hypochlorous acid, 
isocyanates, nitroform, phosgene, oleum and perehlonc acid. 

SECTION 4 Leak/SDill Dismsal Informatloq 

Rem- all sources d ignition. Ventilate area d leak or 
spill. Clean-up personnel require protective clothing and 
respiratory protection from vapoa Small spills may be 
absorbed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
rrcOver liquid for reclamation when possible. b r p r  spills. 
and lot sizes can be collected as hwrdous  wlstc and atomized 

' 

in a suitable RCRA a p p m d  combustion chamber, or absorbed 
with vermiculite, dry undiearth or similar material for 
disposal as hazardous waste in a RCRA a p p m d  facility. 

Ensure compliance 4 t h  local, slate and federal regulations. 

NFPA Ratings: Health 1 Flammability 3 Reactivity 0 

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



Effective Date: 07-13-87 Supersedes 09-13-85 lwrKur I L wLLunuL 

Inbr l r  tion: 
May cause imtation of the nose and throat. Exposure to high 
concentrations has a narcotic effect, producing sjmptoms of 
drowsiness, headache, staggering, unconsciousness and possibly 
death. 

Ingcs t ion: 
May cause drowsiness, uncoruciousneq and death. 
Gastmintcstinal p in,  m m #  nausea, wmiting, and diarrhea may 
also result. The single lethal dose for a human adult = about 8 0  
mls (SAX Sixth Edition). 

Skin Contact: 
Hu a defatting action of the skin that can cause imtation. May 
cause imtation with a stinging effect and burning sensation. 

Eye Contrcl: 
Vapors may irritate the eyes. Splashes may cause severe 
irritation, possible corneal bums a d  cy0 damage. 

Chronic Exposure: 
Pmlonged contact with skin may cause mild irritation. dying, 
cmclring, or contact dermatitis may develop. 

Aggrevatlon of Rr-cldstlng Conditions: 
Persons Sith preexisting skin disorders or eye problems or 
impaired respintoy function may be more susceptible to the 
effects of the substance. 

Inhalation: 
Remove to fresh air. I f  not breathing, rive artificial 
respintion. If breathing b dillkult, 
physician. 

o w n .  Call a 

Ingestion: 
Give m t e r  to drink. Induce vomiting if  medical help not is 
immediately available. Never gi* anything by mouth to an 
unconscious penan. Get medicd attention immediately. 

Skln Exposure: 
Remove any contaminated clothing. Wash skin with soap or mild 
detergent and mter for at least 1s minutes. Get medkal 
attention i f  irritation denlopa or persists. 

Eye Exposure: 
Wash eyes with plentyofmtcr for 8t teart 1s minutes, lifting 
I w r  and upper eyelids occasionally. Get medical attention 
immediately. 

(RTECS, 1982) 

On1 nt LDU): %IO m& Skin nbbit LDU): 13 
pn/k& Inhalation nt Lcuk 160COppm/8H. Mutation rcfereneer 
cited AquatlcToddty ntingTLm96: 1ooO.10 ppm. 

Airborne Exposun Umits: 
-OSHA Permissible Eqosun Limit (PEL): 
100 PPm W A ) .  
-ACGIH Threshold Limit Value cnv): 
400 ppm W A ) ;  Joo ppm (STEL). 

Ventilation System: 
A system of loul and/or gencni exhaust is recommended to keep 
employee expurcs below the Airborne eXporu~ U m i u  Locrl 
crhaust ventilatkn i( pnenlly pmfemd because it can control 
the e m i v b  d the contaminant at i ts SOU=, preventing 

, dispersion of it into the pnen l  work area Plura refer to the 
ACGlH document, 'Industrial Ventilation, A Manual ol 
Recommended Pncticcs', most recent edition, for details. 

Personal Respirators: (NIOSH Approved) 
If the Ttv exceeded a full facepiece chemical cartridge 
respintor may be mm, in pnenl, up to the mudmum use 
concentntion specified by the respintor supplier. Alternathrcly, 

* a supplied air full facepiece respintor or airlined hood may be 
worn. 

Skln Rotectlaa: 
Wear Impervious protectkc dothing, including boots, glow, lab 
mat, apron or amnl lr  to prcvent skin contact. 

Eye Protection: 
use chemical safety pggfu and/or a full face shield where 
rphshing pauiblc.ContKt lenses should no8 b. mrn when 
worklng with this material. 
quiclrdrcnch frcWticr in rvork area, 

Maintain eyo n s b  fountain and 

Protect apinst physical damage. Ston in I )  cool, dry 
rvoll-rcntilated loution, amy from any a m  when the fin h u r d  
may be acute. Outside or detached stonge is prcfcmd. Scprntc 
from oxidizing nuteriak Containers should be bonded a d  pounded 
for transfers to avoid static sparks. I o n @  and use areu should 
be No Smoking a w .  Use non-sparking type todr a d  equipment. 

.................... ~.....**.....*.......*.......b.....~b... 
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Mallinckmdt provider the lnformrtlon containel hemin In good faith but 
maker no representation Y to ita comprehrnriveneu or accuracy. 
Individuah receiving thr informath must exercise their independent 
judgment in determining i b  appropriatenau for a particular purpose. 

Mdllncluodt makes no rcpracntatlons, or wan8ntla.  dlbr ea 
lmplled. d merchantabillly. fltnar for a parlkul8r purpose *ilhcG lo 
the lnformrllon set forth hrrdn or IO l e  produd IO whkh the lnfonnrllon 
den. Accordlngly. Malllncluodt will no( be responsible for damaga 
raulting from use d or rrllancr upon this Informallon. 

Mnllinckrodf. Inc . Science Rodrtr Division. P.O. Box SI. Puis. KY 43061. 

Mallinckrodf 
Material Safety Data 
Emergency Phone Number: 314-982-5OOO 

ISOPROPYL ALCOHOL 
PRODUCT' IDENTIFICATION 
Sponymr I-propanol; sec-propyl alcohol; isopropanol 

Formula C4S No.: 6743-0 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hazardous Ingrcdientr: Not applicable. 

PRECAUTIONARY MEASURES 
' WAR\lSG! FL4H.WLE LIQUID. WHIUC IF 

SWAILOHFD OR ISH.U.ED. AI;I;EcIs CEMRAL NERVOUS 
S Y ~ W .  CIUSES IRIUT.~OX 

Keep away from h u t ,  sparks and flame. 
Keep container closed. 
UK with adequate ventilation. 
Amid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

I f  swallowed, give water to drink. Induce vomiting if medical help 
is not immediately available. Never give anything by mouth to an 
unconscious person. If inhaled, removc 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 l5 minutes. In all cases call a 
physician. 
SEE SECLION 5. 

' DOT Hazard Class: Flammable Liquid 
: *  

SECTION 1 Phvwl  D a h  

Appearance: Clear, colorles, liquid. 

Odor: Rubbing alcohol. 

Solubility Infinite in water. 

Boiling Point: 8PC (180°F). 
Melting Point: -8PC (-12S.F). 
Specific pavit)~: 0.79 

Vapor Density (Air - 1): 2.1 
Vapor Pressure (mm Hg): 33 @ 20°C (68'0 

Evapontion Rate: (n-BUAC = 1) 2.83 

SECTION 2 

Fire: 
Flammable Liqbid 
Flashpoint: 12.C (SYF). (closcd cup). 
Autoignition temperature: 3WC (7WF). 
Flammable limits in air, % by volume: 
lek 2.9 uel: 12.0. 

Explosion: 
Above flash point, vapr-air mixtures are explaaive within 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or c a h n  dioxide. 
Water spray may be used to keep fire erpwcd containers cml. 

Special Information: 
In the event of a fire, wear full protective clothing and 
MOSH-approved sclfemtained breathing apparatus with full 
facepiece operated in the pressure demand or other positin 
prcsrure mode. Water may be used to flush spills away from 
exposures and to dilute spills to non-flammable mixtures. Vaporr 
can flow along surfaces to distant ignition source and flash 
back. 

Fire and Exulosion lnformat ioy 

SECI'ION 3 Rcecti vitv Datq 

Stabi l i ty  
Stable under ordinary conditions of use and storage. H u t  and 
sunlight a n  contribute to instability. 

Hazardous Decomposition Products: 
Toxic gases and mpon such as carbon monodde may be rcluxd in 
I fire involving irOpropyl alcohol. 

Hazardous Polymcrlration: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong oxidizers, acetadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid combination, potassium tert-butoxide, hypochlorous acid, 
isocyanates, nitroform, phosgene, oleum and perehlonc acid. 

SECTION 4 Leak/SDill Dismsal Informatloq 

Rem- all sources d ignition. Ventilate area d leak or 
spill. Clean-up personnel rcquirc protective clothing and 
respiratory protection from vapoa Small spills may be 
absorbed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
rrcOver liquid for reclamation when possible. b r p r  spills. 
and lot sizes can be collected as hwrdous  wlstc and atomized 

' 

in a suitable RCRA a p p m d  combustion chamber, or absorbed 
with vermiculite, dry undiearth or similar material for 
disposal as hazardous waste in a RCRA a p p m d  facility. 

Ensure compliance 4 t h  local, slate and federal regulations. 

NFPA Ratings: Health 1 Flammability 3 Reactivity 0 

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



Effective Date: 10-21-86 Superseder 0944-85 NITRIC ACID, 70% 

O N S  H- 

En;eS;IS 

Inbrlrtion: 
Comsivcl Inhalation dnpon can awe bruthing difficultid 
and l a d  to pneumonia and pulmonary edema. which may be fatal. 
Other qmptomr may include coughing, choking, and i m t a t h  d 
the nac. thmat, and rapintory tncL 

Ingestion: 
Cormin! Swrllowing nitric u id  can cauw immediate p i n  a d  
burn8 of the mouth, throat, aophagu8 and p s t d n t u t i n a l  tnct. 

Ski0 contact: 
CormiVal Can muse rrdnus, p in ,  and sewre skin bum.  
Cmcentnted d u t b n r  c a w  deep u k c n  and stain skin a ycllow 
or yllow-brorvn mlor. 

Eyr Contact: 
Com&d Vapon are ldtating and may c a w  d8map to the 

Chnmk Expoaum 
L o n ~ t e n n  exposure to connntntcd npon may aw crorion of 
teeth. Long term c r p a u m  rcldom oaur due to tho m m M  

Spluhar n u y a w  u u r e  b u m  a d  prnnamnt ep & m a p  

propcrtia d th8 wid. 

-vatloo d PMdrtlq Coadltloar 
Permu with preexisting skin disorders or cy0 d h  may be 
mom r u w p t i b h  to the ellecu of thL tubrtanco. 

lOL.l.tJOW 
Remow to fresh air. If not breathing, 
respintion. U biuthlng ir dillkult, gh o w n .  c.U a 

altilkial 

PhFiCi-. 

I ~ t l o n :  
DO NOT INDUCE VOMmNGl G i i  large quantitiu d 
water or milk if mitable. Nmr gh anything by mouth to 
an unmuciow perroa G t  d M  attention immediately. 

In am d contut, immediately flush skin with plenty of Mter 
for at k u t  15 minutu whik rrmoving contaminated dothing 
a d  rkar W u h  clothing beforr rcw. Thonaughty dun  shoe8 
kfom KULQ Ckt mcdkrl attention immediately. 

Eyr Erporum 
Wash eyer with plenty d n t c r  for at least l.S minutes, lifting 
h r  a d  upper cyclib oocuiorUlly. Get medical attention 
immediately. 

suo Exporurr: 

Veo tllr tloo System: 
A ryrtcm of local and/or p n c n l  exhaust is rcmmmendcd to keep 
e p b y #  upavnr kb  the Ai- 
exhaust antilatioo is pnen l ly  preferrod bcuw it u n  mtml  
the emissions of the eontaminant at i y  sou- prcvsnting 
dirpenbn of it into the p n e n l  wok IN. PI- =fer to the 
ACGIH document, 'Industrid Ventilation, A Manual d 
RMmmcnded Pnctirrr', ma t  m x n t  edition, for details. 

Porsonrl Resplrrtorr: (NIOSH Approved) 
If the TLV h exceeded, wLlr a rupplkd air, full-faccpiccc 
respintor, airlined hood, or selfcontained brrathing rpprnt~.  
Nitric rcid is an odducr and should no( come in contact with 
artridp and cannirten that contain o d d i u b k  materials, such 
u utintcd charroll. 

suo Rotectioo: 
W a r  imp& pmtectk clothing, including boots, 
coat, apma or ccmnlk to prcvsnt skin contact. 

Urs ebcmk.l safety PtLfa andor I full f m  shield where 
splashing L pasibla.Conuct knsu should not k wocn when 
making with thN uuterirl. 
q u k k d m c h  facilities in work area. 

Umik Local 

lab 

' aye Rotectloo: 

Maintain e). wuh lountain a d  
4 '  

Keep in a tigbtly ckrcd container, u o d  in a cool, 
dty, nntiktcd a m  Pmtcct fmnr phpkrl damage and direct 
cunlight. 
moirtun. 

W a t a  from incomptibk rubstacu. Plot& from 

.*..e............... ...............*...~...*....*...*....... 
NrrRA 

'. . 

. .. 



Mallinckrodt Mallinekrodt provides the infornutkin duntalned herein in pod faith but 
maker no representation u to it.comprehensivemsr or sfcuroey. 
lndividualr receiving thb information muat exerebe their independent 

hlaiikkclrrod( aaka m reprcwnlrtlocu. or w ~ ~ t l a ,  4th 
Impkd. dW#WCbMlJblllly. ltRar fw #pUikUh# pur- M rapc( I O  
the lalormallor set lwlb herein w to Ihr produd lo whkh the fnfwmatlor 

*I& or 

judgment in determrninp ita approprirtcncu lor a particular ~ r p o s a .  dm. Accordin&. hlmilinckrodt win M( k ropodbk rw dunrga 
raultin# r rm w d w  reliance upam &Is informatton. Material Safety Data 

Emergency Phone Number: 311-982-5000 Mailinckrdt. tux.. Science Raluclr Division. P.O. Bor ht. Puis. KY 43061. 

SULFURIC ACID 96% 
PRODUCT IDENTIFICATION; 
Synonymx Oil of Vitriol 

Formula CAS NO.: 7644-93-9 

Molecular Weight: 98.07 

Chemical Formula: H2S04 

Hazardous Inpdientr :  Not applicable. 

pRECAUTI ONARY MEASURES 

CAUSC S ~ I U  BCCRYS TO ALL BODY nssm MAY BE FATAL 
DANGER! CORROSlVL LIQUID AND M I S  

It SWALLOWED. H A R W m  IC I W R  INiULMlON .HAY 
CAUSE LUNG D A U G L  

Do not get in cytq  on skin, or on clothing. 
Do not bruthe  mist. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. * 

This substance b classified as a POISON under the Federal Caustic 
Poison Act. 

EMERGENCYiFIRST A ID 
In all CLW call 8 physician. In CIK of contact, immediately 
flush skin or eyes with plenty of water for at l a s t  1s minutes. 
If swallovcd, DO NOT INDUCE VOMmNGl G k  large quantities of 
water. Nevtr give anything by mouth to an unconscious penon. If 
inhaled, remove to fresh air. If not breathing, giw artificial 
respiration. If breathing is difficult, give oaygen. 
SEE SECnON 5. 

DOT Hazard Class: Corrosive Material 

- 
odor: odorfeu. I 

A p p u n n c c  Colorlur, oily liquid 

Solubility: Infinite Q #rC 

Boiling Point: ca. 31QC (SWF) 
Melting Point: CJ. -14.C (6.F). 
Spccifc G n v i y  1.84 
Vapor De& (Air - 1): < 0.3 @ 25.C (TPF) 

Vapor Pressure (mm Hg): 1 @ 146’C (WF). 
Evaporation Ratc No information found. 

SECTION2 F l r ta  od Emlosloo lo forms tloq 

Flm: 
Not combustible, but substance ir a stmrg odduer and itr h u t  
of reaction with reducing agents or combustible may cam 
ignition. R u m  with mort metals releasing flammabk, 
potentially cxploriVe hydcogen &u 

Exploslon: I 

Not combustible, but substanca h a strong o d d u e r  and its h u t  
of reaction with reducing agents or combustibles may am 
ignition. 

Flre Extlngulshlng Media: 
Dry chemicrl, form or arbon d ioddc  Water spray may be used to 
keep fim crposcd containers cod 

Special Informatloo: 
In the writ of a fire, wear full protecth clothing and 
NIOSH-appmwd self-contained bruthing apparatus with full 
facepiece operated in the pressure demand or other positive 
pressure mode. 

St.blIl@ 
Stable under ordinary condition8 d w a d  stomp. 

Hazardous Dccomposltloo M u c t r  
Toxic f u m u  d ox ide  d sulfur. Will met with wlter or r tum 
to produce toxic and corroCiv0 fumes. Rucu with arbonrter to 
generate arbon dioxide gas, a d  with qanldu  urd culfidu to 
form poisonow hflrogea cyrnidc a d  hydrogen rulfidc 
rrrpc€lively. 

Hazardous Polymerltotloo: 
Will not OCFur. 

Incompatibilltlcs: 
Water, bases, orpnic material, balopnr, metal acct$idU, 
oxides and h y d d d y  strong o l d d i g  and d u d n g  agenu a d  
many other reach  substance& 

SECTION 4 bok/=  Db-0 rmrtloq 

Dike and m r  l ak ing  or spilled liquid with dirt. 
vmrmkulite. kitty-litter or other inert 8burrbent. b r  
apill with rodium bicarbonate or rodr ash and m k  Clean-up 
p c m n e l  require proteak clothing 8 d  respintor). 
pmtcctiocl fmm npon and mists. Neutmlizcd wute may be 
containerized and dispoccd in a RCRA appmwd waste d i s p l  
facility. Rush area of spill witb dilute rodr ash rolution and 
d h d  to m r .  

Repottable Quantity (RQ)(CWA/CERCIA) : 1M)o Ibs 

f k u r c  compliance with loul, s t a h  and federal fegulationr 

NFPA Ratings: Health: 3 Flammability: 0 RcactiviCy: 2 Other: Water react& 

Effective Date: 10-21-86 Supersedes 09-05-85 SULFURIC ACID 96% 



Ellective Dale: 10-21-86 Supersedes 09-OS85 SULFURIC ACID 96% 

Inhrlolion: 
Inhalation produces damaging effects on the mucous men.-nnes and 
upper respiratory tnd. May muse lung edema. Symptom may 
include irritation d the nose and thmt, and labored breathin& 

I npeslion: 
Cormin. Smlkming can cause mere bums d the mouth, 
throat, and stomach, leading lo dutb. Q n  cause sore thmrl, 
vomiting. diarrhea. 

Skln Contnet: 
ComtVC. Symploms of redness, pin, and senre bum can occur. 

Eye Contnct: 
Cornin. Splashes can cause blurred virion, redness, pain and 
senre tissue bums. 

Chronic E x p s u m  
b n p t c n n  crporure to mist or vapors m y  cause d ~ m a g ~  to teeth. 

&nrrtlon d Pre-rxlrting Conditions: 
Persons 4 t h  pntristing skin disorden or eye problems or 
impaired respiratory function may be mom susceptible to the 
effects d the substance. 

LEmTAm 
Inlinlntlon: 
Rcmobc to lmsh air. I #( bmthing, dy. aaUkirl 
respintion. I brertbing is  diNkult. give o w n .  Call a 
physician. 

Ingestion: 
If mllornd, DO NOT induce vomiting. Ohn laqe quantities 
d water or milk U availabk. all a physician immediately. 
Never give anything by mouth to an uncocuciour penon. 

Skin Exposure: 
In c u c  d contact, hrnedirtcly flush skin with pknty d n t c r  
for at least 15 minutes whik removing conlaminrtcd clothing 
and shoes. C . H  a phyrbn. 

Eye Exposure: 
Wash eyes with pknty d mter  for at kut IS minutes, lihin; 
h e r  and upper cydidr occasionally. Get medial attention , 

Ventilntion System: 
A system d local and/or pmnl exhaust k recommended lo keep 
employee exposum below the Airborne &pxure Limits. Local 
exharr( ventlbtkn la genenlly prefemd bemuse I( mn control 
the emissions d the contaminrnt at its source, preventing 
dispersion d h into the enen1 work area. Please re let  lo the 
ACGIH document, 'Industrial Ventilation. A Manual d 
Recommended Pnctkrsb, most recent edition, lor details. 

Personal Rcsplrrtors: (NIOSH Approved) 
II the l 'LV b exceeded I full frccpkce chemical cartridge 
mpinlor may be warn, k gemnl, up lo 100 lima, the TLV or the 
marimurn use cwmntntbn specified by the respintor supplkr, 

rrspintor or rirlined hood may be worn. 

Skln Protection: 
Wear impcnlwr procoaive dothing, including boots, gloves, lab 
coat, apron or covcnllc lo prevent skin contact. 

'awhkhcver la ku Alternatively, a supplied air full facepiece 

immediately. Eye Protection: 

C . C r r Y  DATA (RIECS,1982) 
Use chemkrl u k l y  p @ s  and/or a full face shkld when 

. rplrsbiw b &k.Contact lenses should not br worn when 
WrUngwith this mrtcrirl 
quickdrench frcllitiu in wrk area. 

Maintain eye wash fountain and 

ON6 Ocr- 
Ston in a cool, dry, ventilated rtonge area with wid 
ruhant floors and good dninage. Frotcct from phyrical damage. 
Keep out &direct sunlight and amy from heat, vItcr ,  and 
incomptfbk materia& Do no( wash out container and use h for 
other purporcr. When dilutin5 r lwrp  add the wid to water, never 
add mter to the acid 

Alrbomr Exportln Unltrr 
-OSHA Pcnnirrible bplaum Umit (PeL)c 
1 mdm3 (IWA). 
-ACOIH Thmhdd Umit VJW (TLQ 
1 mdm3 (IWA). 

* . 
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