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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 Sanitary Landfill (Site 1) 
located at the Naval Air Station (NAS) in Pensacola, Escambia County, 
Florida. 
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 Environment, 

0 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 I11 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: 

1-1 
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o Efficient identification of those sites where environmental 
contamination has actually occurred as a result of past and/or 
present operations, thereby alloving 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 characterkation 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 (RI/PS). For simplicity, the 
investigations for all NAS Pensacola sites will be referred to as 
Contamination AssessmentlRemedial Activities Investigations. ‘The final 
results of site investigations that do not require study beyond Phase I1 
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. 

If 

The Sanitary Landfill (Site 1) is known to contain potentially hazardous 
materials and contamination in the site vicinity has been documented. 
Consequently, it is probable that the scope-of-work at Site 1 will 
encompass a full-scale RI/PS effort. 

1-2 
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2. SITE DESCRIPTION 

The Sanitary Landfill (Site 1) is located approximately 1/2 mile 
northeast of Sherman Field (see Figure-2-1). The site occupies 
approximately 80 acres and is situated 10 to 20 feet above mean sea 
level (see Figure 2-2). 
dense vegetative cover of planted 15-foot pine trees and naturally 
occurring scrub vegetation. 
Camp, two ponds, a picnic area which includes Buildings 3554 and 3487,  

and Bayou Grande. To the east of the site is the A.C. Read Golf Course. 
West of Site 1 is a wooded area and a former brush disposal and burning 
area (Site 16). To the south of the site is Taylor Road and naturally 
occurring scrub vegetation. The nearest residential area is located 
approximately 1,000 feet south of Site 1. 

The landfill is inactive, and currently has a 

To the north of the site are a Boy Scout 

0 
Construction details for existing monitoring wells associated with Site 
1 are shown in Table 2-1. 

2-1 
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TABLE 2-1 

Vel1 Surface Toc Total Depth screened Depth to 
Desig- Elevation Elevation Drilled Interval Pi1 ter Pack 
MtiOIl (ft -1) (ft -1) (ft) (ft) (ft) 

- 

GH-3 
GU-4 
Gn-5 
~ ~ - 3 1  
GU-32 
a-33 
GH-34 
GU-35 
611-38 
GH-39 
GH-40 
~n-41 
~n-42 
GH-43 
GH-44 
GH-45 

18.7 
10.2 
7.4 
19.1 
18.3 
14.0 
15.2 
15.0 
18.1 
5.8 
11.8 
1.5 
13.5 
6.7 
18.5 
19.0 

20.08 
11.36 
8.25 
20.49 
19.36 
15.25 
16.15 
16.15 
20.83 
8.24 
14.34 
3.96 
14.48 
9.13 
21.04 
20.51 

18.0 
17.0 
12.0 
11.5 
11.5 
11.5 
11.5 
11.5 
15.0 
15.0 
15.0 
15.0 
16.5 
68.0 
58.0 
107.0 

15.5 - 18.0 
14.5 - 17.0 
9.3 - 11.8 
8.8 - 11.3 
9.1 - 11.6 
9.0 - 11.5 
9.1 - 11.6 
9.0 - 11.5 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
12.5 - 15.0 
14.0 - 16.5 
63.0 - 68.0 
53.0 - 58.0 
102.0 - 107.0 

11.5 
10.5 
5.5 
4.9 
5.1 
5.0 
5.0 
5.0 

a 11.0 
10.0 
9.0 
10.0 
10.0 
52.0 
47 .O 
97.0 

SOURCE: Geraghty and Hiller (G & N) 1984, 1986 
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3. SITE HISTORY 

Site 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

During 

The Sanitary Landfill was used by NAS Pensacola from the early 1950's 
until 1976. During this time, nearly all solid waste generated on the 
station, as well as waste from outlying Navy installations, was disposed 

in this area. A partial list of wastes and quantities disposed of at 
includes (NEESA 1983): 

Ketone soaked rags; 

PCB and transformer oil soaked rags (6,500 ft. ); 
Paint chips; 

Paint sludge from water well paint booth (170,000 lbs.); 

Paint sludge (5,200 gallons); 

Dry air filter pads from paint booth; 

Compressed gas cylinders (200); 

Asbestos from building demolition; 

Wood soaked with plating solutions (1,667 ft. ); 

Pesticide rinseate; 

Garbage (64,000 tons); 

Mercury; and 

Containers from paints, pesticides, oils, strippers, 
solvents, thinners, plating, chemicals, etc. 

3 

3 

the early years of operation, wastes were burned and the 
resulting ashes were landfilled. 
over air pollution, the practice was discontinued in the 1970's. The 

Due to citizens expressed concerns 

3- 1 
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area of active landfilling'at the site shifted over the years, as shown 
in Figure 2-2. The specific methods of disposal at the landfill are 
unknown. 

In 1974, an abandoned drain field began discharging leachate from the 
landfill into a pond on the golf course. 
temporarily plugged, causing the local water table to rise, and 
eventually resulted in leachate seepages at the surface. 
incident, the landfill vas closed and 11 galvanized steel monitoring 
wells were installed. Groundwater samples were collected in October 
1974 and November 1975. 
installation nor the locations of all the wells are known. The sampling 
results indicated the presence of phenol (0.02-14.4 mg/L), cyanide 
(0.02-4.56 mg/L), chromium (0.11 mg/L), copper (0.01-0.03 mg/L), iron 
(0.02-166 mg/L),  magnesium (0.77-25 mg/L), manganese (0.02-3.58 mg/L), 
mercury (0.002-0.0052 mg/L),  potassium (0.24-63 mg/L) ,  and zinc 
(0.04-25.1 mg/L). 
longer usable for leachate monitoring (Geraghty and Hiller, Inc. [G 6 HJ 
1986). 

A drain tile outlet was 

Following the 

Neither the party responsible for the 

Some of the wells have since deteriorated and are no 

Navy Assessment and Control of Installation Pollutant team, during a 
1982 site survey, sampled the leachate discharging at the eastern edge 
of the landfill, and sediment from ponds north and east of the landfill. 
The analytical results showed mercury (0.016-0.2 mg/L) ,  cadmium (0-2.3 
mg/L), chromium (0-19 mg/L), nickel (0.7-4.0 mg/L), and lead (26-51 
mg/L) contamination (NEESA 1983). 

In 1984, G &I H installed and sampled eight 2-inch polyvinyl chloride 
(PVC), shallow monitor wells as part of a Verification Study of Site 1. 
These wells were analyzed for acid and base/neutral extractable organic 
compounds, volatile organic compounds, pesticides, PCBs, metals, and 
cyanide. Organic and inorganic contaminants in groundwater are 
summarized in Table 3-1. 
Study groundwater samples indicated the presence of one or more volatile 
organic contaminants in each of the wells, and significantly high 
concentrations of methylene chloride in wells GH-3, GH-33, and GH-35 

The analytical results for the Verification 

3-2 
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TABLE 3-1 
SU?U¶hUY OF mYTIcllt PESULZS COR 

S W L E S  COLLPCTBD AT SITE 1 (1984)  

(All results in ug/L unless noted) 

W e 1 1  hubers  

Contaminants 3 4 5 31 32 33 34  35 

Chloromethane 
Chlorethane 
Me thy1 ene Chlo c ide 
1,l-dichloroethene 
1.1-dichloroethane 
Trans-1,2-dichloroethene 
1,l.l-Trichloroethane 
Trichloroenthene 
Chlorobenzene 
2.4-dimethylphenol 
1,2-dichlorobenzene 
1.4-dichlorobenzene 
Napthalene 
Die thy 1 ph tha 1 at e 
2 ethyl naphthalene 
2,Q-Dimethylphenol 
Cadmium (mg/L) 
Chromium(mg/L) 
Lead (mq/L) 
Si 1 ve r ( mg/L ) 
Nickel (mg/L I 
Zinc (mg/L) 

- - 
0.9 27. 
11,000. 1. 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
NA 
- 
0.002 
0.003 
0.01 
- 
0.004 
0.023 

- 
- 
- 
59 .o  - 
- 
- 
- 
5. 
2. 
- 
NA 
- 
0.001 
0.004 
0.02 
0 . 0 0 1  
0 .009  

0 . 0 0 8  

- 
- 
0 . 6  
- 
1. 
55. 
- 
0.7 
- 
- 
- 
- 
- 
- 
NA 
- 
- 
0.002 
- 
- 
0.001 
0.013 

- 
- 
2,400. - 
- 
- 
- 
- 
- 
- 
- 
15.0 
8.0 
2.0 
NA 
- 
0.001 

- 
165. 
- 
- 
- 
- 
44 
- 
- 
- 
3 . 0  

9 . 0  

8 . 0  
- 
14.0 
- 
0.002 

5.4 
1.2 
430.0 
0.9 
3.2 
1.7 
- 
- 
20.0 
8 . 0  

5.0 
10.0 
47.0 
3.0 
11 .o 
8 .O  

0.01 
0.002 0.001 0.005 0.003 0.003 
0 . 0 2  - - 0.02 0.02 
- 0.002 0.002 0.031 0 .oo 
0.002 0.005 0.008 0.009 0.00 
0.028 0.035 0.009 0.365 0.012 

NOTE: Hyphen ( - 1  denotes compound not detected; 
(NA) indicates analysis not conducted 

SOURCE: G c M 1984 



(present at 11,000 ug/L, 2,400 ug/L, and 430 ug/L respectively). 
Methylene chloride was not detected in vel1 G?4-34; hovever, chloroethane 
was detected at 165 ug/L. 
Department of Environmental Regulation (PDER) Primary and Secondary 
Drinking Water Standards. 
shallow groundwater moves north and northwestward toward Bayou Grande, 
and northeastward toward the Golf Course Pond, where it discharges to 
surface waters (G & H 1984). 

Concentrations of metals were belov Florida 

The investigation also determined that 

- 

During a 1986 Confirmation Study of Site 1, G Q H installed five 
additional shallow monitoring wells and three deep wells (GH-43, GH-44, 
and GH-45) to further assess the presence of groundwater contamination. 
The locations of all existing wells are shown on Figure 2-2. 
611-3, GM-4, GM-5, and GH-31 through GH-35 were analyzed for volatile 
organic compounds only, and wells GII-38 through GH-45 were analyzed for 
volatile organic compounds, acid and base/neutral organics, pesticides, 
and PcBs. Organic and inorganic compounds detected in the groundwater 
samples are summarized in Table 3-2. The analytical results indicated 
that volatile organic compounds were the only contaminants present 
within the suite of parameters analyzed. As few as one, and as many as 
six volatile organic compounds were detected in 12 of the sixteen wells; 
however, the presence of these compounds in the samples vas often not 
consistent. For example, the highest benzene concentrations detected in 
the groundwater samples occurred in water collected from deep wells 
GH-44 and GH-45 (76 and 67 ug/L respectively). 
detected in groundwater samples collected during the Verification Study 
(G & H 1984); hovever, it was present in 9 samples collected in the 
second phase (G 6r l4 1986), often at high concentrations. Methylene 
chloride was detected at very high concentrations in several samples 

Confirmation Study samples. 
1986 Confirmation Study indicated a slight gradient to the south (G C H 
1986). 

Wells 

Vinyl chloride was not 

. during the Verification Study, but was not detected in any of the 

Water levels in the deep vells during the 

3-4 
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TABLE 3-2 
S u l l l u p I  OF AIULITICAL m U L ? S  ?OR 

GROUULWATEIL MI(pLEs COLLIZCTSD AT SITS 1 
(April - JUIIO, 198s) 

(All results in ug/L unless noted) 

Benzene 
Chloroethane 
Chloromethane 
Me thlyene Chloride 
1,l-dichloroethene 
1.1-dichloroethane 
trans-1,2-dichlocoethene 
l,l,l-trichloroethane 
trichloroethene 
Chlorobenzene 
Ethyl benzene 
Methyl Chloride 
Vinyl Chloride 
Toluene 
Naphthalene 
.2-rnethlnaphthalene 
1,2-dichlorobenzene 
1,I-dichlorbenzene 
Diethylphthalate 
2,4-dinethylphenol 
PCBs 
Pesticides 

NA 

NA 
NA 
NA 
NA 

7 
- 
- 
- 
- 
- 
- 
- 
- 
5 
6 
- 
3 
- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 
- 
- 
- 
- 
- 
- 
- 
- 
10 
20 
- 
2 
- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

43 
- 
- 
- 
- 
- 
- 
- 
- 
3 
14 
- 
250 
- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

67 
- 

NOTE: Hyphen ( - )  denotes compound not detected; SOURCE: G L n 1986 
(NA) indicates analysis not conducted 



4. CLIMATOLOGY 

The NAS Pensacola is located in an area that typically experiences a 
mild, subtropical climate. This climate is a result of the latitude 
(approximately 30' North) and the stabilizing effect of the adjacent 
Gulf of Mexico (Wolfe et al. 1988). The average annual temperature 
ranges from 55' Fahrenheit (F) in the winter to 81' F in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more ex$reme, 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. 

Thunderstorms occur during 

1988 I .  

Precipitation rates in the NAS Pensacola vicinity are relatively high 
e 

with an average annual rainfall of approximately 1601 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging [seven] inches per month) and lowest during spring and fall 
(averaging [four] 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. An ocean-land temperature differential 

Prevailing winds are northerly during the winter and 

produces a daily clockwise rotation of the surface wind direction near a 
4- 1 
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the coast, commonly known as the sea-breeze effect (Flood and Associates 
1978). Hurricanes and tornadoes are infrequent but can cause 
substantial damage to the nearshore environment. Six hurricanes have 
passed within 50 miles of Pensacola since 1980. 
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5.  BIOLOGICAL RESOURCES 

The NAS Pensacola facility consists of approximately 5,800 acres and 
encompasses approximately 15 terrestrial and aquatic habitats. 
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. 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 

This community type has been 

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), 

0 
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Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 
inopina), Cladonia species, and Ceratiola ericoides (rosemary). This 
community type has been ranked by FNAI as imperiled statevide 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. 
communities. 
bottoms in recent geologic times. 
dominated by Pinus palustris (longleaf pine), - Pinus elliottii (slash 

These are flatwoods and sandhill vegetative 
Flatwoods vegetation occupies areas which were ocean 

Primary overstory vegetation is 

pine), and Serenoa rcpens (saw palmetto). Platvoods 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 racemiflora 
(swaap 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. 
(sundews)(Wolfe -- et al. 1988). 

Sandhill communities are founl 

(millcvorts) , and 

in dry soils vh 

Drosera spp. 

ch are lover in fert li ty 
than flatwoods soils. 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak), - Q. 

The overstory of this community type is dominated 

marilandica (bluejack oak) ,  - Q. stellata (post o a k ) ,  and - Q. falvata 
(southern red oak ) .  The understory is dominated by Diospyros virginiana 
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). The more 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 
(bracken fern) and Aristida stricta (vire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

These habitats were 

Preshvater Wetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. 

Jluch of the geological material 

In combination with high 
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annual rainfall, this geologic condition causes the formation of small 

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 cohmunities. 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 

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 
or steephead streams (Wolfe et al. 1988). 

In areas unaffected by 

-- 

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. 

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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The Navy recorded moderate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. 
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. 

Because of the large number and diversity 

Reptiles and Amphibians. 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
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). Host all of the reptiles and amphibians that 
may be found on the facility can be expected to use the surface water 
bodies in some stage of their life cycle. Any contamination of surface 
water bodies can be detrimental to existing populations of reptiles and 
amphibians utilizing that water body. 

During the 1986 survey conducted by the Navy, 

A recent check of the FNAI files confirms 

5.1.2 Aquatic 
Preshvater. 
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). 

Little is known of the flora and fauna inhabiting the 

-- 

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 alternaflora) or black needlerush (Juncus 
roemarianus). 
vi11 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. 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 

beaudettei. 
been historically mapped and very little is known of their composition, 
locality, or aerial extent. Grass beds of unknown species composition 

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

These grassbeds are composed 

Seagrass beds in the area surrounding the facility have not 

An examination of historical aerial photographs 

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. 
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. 

This study is very limited by the fact that 

0 
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. 

It 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. 

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. 

Although no intensive benthic surveys were conducted 
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PDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 

spp., various spionids and Eaploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. FDER samples collected 
along the wastewater treatment plant outfall show a drastic drop in 
species abundance and diversity close to the sewage outfall (Navy 1986). 

This indicates that the benthic community may have been negatively 
influenced by the sewage outfall. 

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

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 mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia) (Ileil 1988). 

Early studies of Pensacola Bay have identified 180 
The 

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

In the less saline waters 

Fish population density was the highest in the more 
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Moderate densities of the blue crab (Callinectes sapidus), shrimp 
(Penaeus duorarum, - P. setiferus, and - P. aztecus), and oysters 
(Crassos trea virginica) have been collected throughout Pensacola Bay @ 
(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). a 



The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. 
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. 
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. 

Between 65 and 

Shrimp, bluecrab and 

During early life history stages the juveniles reside 

Marine H a n d s .  

NAS Pensacola facility, most of the 13 species of mammals reported for 
the northeastern Gulf of Mexico stay predominantly in Gulf waters. 
atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. Manatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
the FNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted within the area of the 

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. 
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 

A number of threatened and 
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NAS Pensacola facility, as well as nesting and feeding animals on the 
facility grounds. 
the presence of threatened or endangered species and potential pathways 
of contamination to these species. 

Complete biotic surveys may be necessary to determine a 
5.2 Site-Specific Biological Resources 

Site 1 and the immediate surrounding area contain several of the major 
community types that are found on the NAS Pensacola facility. 
community types found in the vicinity of Site 1 include: 
scrub forests, semi-natural pine plantations, semi-natural grassy 
savannahs and freshwater and estuarine marsh areas. On the actual 
landfill site, there is a relatively new (5-8 years old) stand of pines. 
This pine plantation, as it is sometimes called, is usually maintained 
by fire which reduces accumulations of understory growth, thereby 
inducing faster growth of planted species. 

Vegetated 

sand pine 

Outside of the landfill boundaries (see Figure 2-1) the sand pine scrub 
and marsh communities, found primarily on the north, east, and south 
sides of the site, are in a relatively undisturbed natural state. 
Interdispersed within these habitats are open savannah areas of grasses 
and shrubs. 

0 

Because of the extensive area (approximately 0.6 square miles) covered 
by the landfill site and the condition of the vegetation found in the 
vicinity of the site, it is expected that many species of fauna which 
are associated with these habitats will utilize this site to a large 
degree for feeding, nesting, and as a migration corridor. An extensive 
survey of the flora and fauna using this site must be conducted to 
determine potential: contaminant pathways f o r  each of the communities 
found in the vicinity of Site 1. 

5-9 
[ & & w s  enclosed in brackets den0 te changes f rob,e$g&g&,hg&t 1 



6. SURFACE WATER HYDROLOGY 

, 

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

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

There are no naturally occurring perennial streams on NAS Pensacola; 
e 

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 
systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 

These are particularly sensitive areas formed by 
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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 [Eydrology] 
A number of surface water bodies are located in the vicinity of Site 1. 
These include Bayou Grande, Bayou Grande Pond, North Pond, the Golf 
Course Pond, and a large volume drainage ditch originating from the 
Forrest Sherman Field complex. 

. 

The landfill is situated on an area of land that juts somewhat north 
into Bayou Grande, hence the surface water body surrounds the site from 
west to northeast. The northern extent of the landfill is within 250 
feet of the Bayou. 

Bayou Grande Pond is northeast of the landfill. This coastal backwater 
feature is connected to the Bayou by a small tidal inlet. 
origin of the pond, and its subsequent man-made alterations are not 
known, nor is its water quality status. 
and sampled as described in Section 14. 

The natural 

The pond will be investigated 

North Pond is located north of, and adjacent to the landfill and rubble 
disposal area. Its natural origins and/or man-made alterations are not 
known. 
14. 

North Pond will be inspected and sampled as discussed in Section 

The Golf Course Pond is located east of the landfill, and about 750 feet 
from the nearest known disposal area at the landfill. 
tidal inlet from Bayou Grande, the pond is surrounded by golf course 
fairways and wooded plots. 

Connected by 

Natural origins of the pond and subsequent 
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man-made modifications are not known. As discussed in Section 2, a 
leachate drain was discovered to be discharging into the pond in 1974. 
Although the pipe was plugged, the current status of the leachate 
situation in this area of the Golf Course Pond is not known. 

Twelve hundred feet southwest of the landfill is a large volume drainage 
ditch that drains the eastern section of Forrest Sherman Field to Bayou 
Grande. 

Overland flow of runoff in the Site 1 area is discouraged by the sandy 
and highly permeable nature of surficial soils and sediments, and the 
nearly level topography. Precipitation infiltrates rapidly to the 
shallow surficial aquifer. 

All of the ponds are downgradient from the landfill area, based on 
shallow well water table data (G & M, 1984, 1986). The degree to which 
the landfill has affected any of the nearby surface water bodies is not 
known. 

[An objective] of the multi-phased investigation for Site 1 is to gain 
e 

understanding of the hydrological nature of these surface water bodies 
[to aid in evaluating] the degree to which [they have been impacted by 
the site.] 
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7. PHYSIOGRAPHY AND EIYDROGEOLOGY 

7.1 Physiography and Regional Eydrogeology 
__ 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). 

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. 

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 into the subsurface. 
Consequently there are few streams or surface water bodies on the 
peninsula. 

The 5,800 

The 

The central part of 
e 

7.1.2 Regional Eydrogeology 
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 Surficial/Sand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of 
approximately 300 feet at NAS Pensacola and is [colposed] of a sequence 
of unconsolidated to poorly indurated clastic deposits (Wagner -- et al. 
1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (SEGS 1986). 
or part of the Pliocene to Holocene 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. 
the Sand-and-Gravel Aquifer is 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 
(Wilkins -- et al. 1985). 

In this portion of Florida the Surficial Aquifer constitutes an 

The sediments making up this aquifer belong to all 

In the NAS Pensacola vicinity 

Surficial Zone. 
contains groundwater under water table or perched water table 
conditions. The results of numerous borings conducted at NAS Pensacola 
(G & H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and [consists) of tan and brown fine to 
medium-grained quartz sand. Depth to the water table within the 
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 groundwater 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 6 H 1986) yielded 
hydraulic conductivity values ranging from 16 to 56 ft/day. Eorizontal 

The surficial zone is contiguous with land surface and 

0 0 0 0 2 5 6  
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* groundwater flow velocities in the surficial zone will depend on 
site-specific hydraulic conductivities and horizontal hydraulic 
gradients, however, velocities would generally be expected to be high. @ 
Low Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. At NAS Pensacola this 
zone is generally composed of gray to blue sandy, silty, slightly 
fossiliferous (shelly) clay, and clayey sand ranging in thickness from 8 
to 40 feet (G & M 1984, 1986). 

Underlying the surficial zone is a zone of lower 
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 & M 19844 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 

Hain Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer 
is called the main producing zone and [consists] mainly of sand and 
gravel interbedded with thin beds of silt and clay. The depth at which 
the main producing zone is encountered is somewhat variable, ranging 
from 60 t o  approximately 120 below land surface at NAS Pensacola. This 
zone generally has the highest permeability characteristics due t o  

thicker, and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone, 
however, due to high iron content in the water the wells are 
infrequently used (G & M 1986). 

-- 

@ The principal sources of water for NAS 
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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; 
hovever, it is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist for wells open to the main producing zone at NAS 
Pensacola to determine direction of groundwater flow within this zone; 
however, the flow.direction is assumed to be generally southward under 
ambient conditions. 
groundwater in this zone to flow toward the wells. 

Pumpage of the supply vells would locally cause 

- 

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 vater level elevation in a well open to the main 
producing zone is approximately 7 feet lover than that in an adjacent 
well open to the surficial zone (G & l4 1986). 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flow from 
the surficial to the main producing zone at this location. It is not 
known to what extent this potential exists elsewhere at NAS Pensacola. 

This indicates that a 

7.1.2.2 Intermediate System 
The lover 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 sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Yilkins 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). 
entire sequence is poor to non-water bearing. Eowever, relatively thin 
beds of sand exist within the unit which may yield small quantities of 
vater. 

In the vicinity of NAS Pensacola the top of the Intermediate 

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

For the most part the 

In the NAS Pensacola area the Intermediate System is 
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approximately 1,100 feet thick and is composed of the lower portion of 
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 e 
Pensacola Clay; all 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. The Floridan-Aquifer in this area is 
[composed] of the Middle to Lower Miocene Chickasawhay Limestone and 
undifferentiated Tampa Stage Limestone. Groundwater within the Floridan 
Aquifer in this area is highly mineralized and is not used for water 
supply (Wagner -- et al. 1984). 

7.2 Site Hydrogeology 
In the immediate vicinity of Site 1, the surficial zone of the 
Sand-and-Gravel Aquifer occurs from land surface to depths of 
approximately 40 to 60 feet. 
collected during the installation of the sixteen existing monitoring 
wells (shown on Figure 2-2) indicate that the zone primarily iconsists] 
of tan to brown, fine to medium-grained sand. Water table conditions 
occur at approximately 5 to 10 feet below land surface. Based on water 

The lithologic descriptions of cuttings 

0 

level data collected from shallow wells (G & M 1984, 1986), groundwater 
flow is generally radial from the landfilled area, and toward the 
coastal areas of Bayou Grande to the west, north, and northeast. 
Aquifer tests were performed on shallow wells as part of Verification 
Study (1984) and Characterization Study (1986) efforts. 
conductivity was determined from a slug test at GM-5 to be 17.3 ft/day. 
Assuming a hydraulic gradient of 0.008 and an effective porosity of 0.35 
for the surficial sands, the horizontal seepage velocity for the shallow 
groundwater at the site was calculated to be approximately 140 feet per 
year (G & M 1984). 
was determined t o  be 19 ft/day. 
0.0048 to 0.007 and an effective porosity of 0.20, the horizontal 

Hydraulic 

At an unnamed shallow well hydraulic conductivity 
Assuming a hydraulic gradient range of 

groundwater flow velocity was calculated to be from 190 to 275 feetiyear 
(G & M 1986). 
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Immediately underlying the surficial zone in the vicinity of Site 1, and 
extending to depths of 48 to 100 feet, is the low permeability zone of 
the Sand-and-Gravel Aquifer. 
installation of deep wells 43, 44, and 45, this zone primarily 
[consists] of gray to dark gray clay with very thin beds of fine to 
coarse quartz sand and shell fragments. Clay samples, collected from 
this zone during the installation of the three deep wells, were tested 
in the laboratory, and hydraulic conductivities were determined to range 
fro. 5.7 x 

Based on the cuttings from the 

to 3.5 x lo-’ cm/sec (1.6 x to 1.0 x 10-1 ftlday). 

Although water level elevation data collected from the deep wells during 
the 1986 Characterization Study is not provided in the final report, it 
is stated that an upward vertical gradient w a s  observed in well clusters 
at the north end of the site, and a downward gradient in a well cluster 
to the south. 
expected that the low permeability zone functions as a confining or 
semi-confining unit, restricting the flow of groundwater between the 
surficial zone and the underlying main producing zone. 
groundwater flow within the low permeability zone is unknown (G 6 H 
1986). 

Based on these qualitative descriptions, it can be 

The direction of 

The top of the main producing zone occurs at depths between 48 and 100 
feet, based on deep well data in the vicinity of Site 1. 
wells GH-43, GH-44, and GH-45, are open to the upper portion of this 
zone and screened at 63 to 68, 53 to 58, and 102 to 107 feet 
respectively, below land surface. As mentioned above, water level data 
for the deep wells is not provided; however, it is reported that both 
downward and upward gradients were observed between the surficial and 
main producing zones, and a slight horizontal gradient is oriented to 
the south in the main producing zone (G 6 H 1986). 

The three deep 
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8 .  PROJECT W A G E H E "  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. This work 
plan will incorporate and reference applicable technical and schedule 
sections, as appropriate, and will follow E & E ' s  project management 
guidelines (see Section 22). 
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9. SITE MANAGEMENT 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 1 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. "ANDSBFETYPLBN 

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 

0 
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 police/sheriff 
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 

Sect ion 1910). 
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11. QUBLITY 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 used 
to develop the Site-Specific Quality Assurance Plans (SQAP). 

The SQAP will provide site-specific quality assurance/quality control 

(QA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. 
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. 

The SQAP will address all phases of the 

@ 
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12. AERIAL PEOTOGRAPH ANALYSIS 

Prior to the initiation of fieldwork, E &I E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork methodology. The aerial photograph analysis task will involve 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. For the 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to 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. 

@ 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 

In addition, E & E will 

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. 

0 
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14. FIELDVORK 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 111 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, t o  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. 

0 

14.1.1 Physical Survey 

14.1.1.1 Overall Physical. ReCOMaiSSanCe 
A field reconnaissance survey will be conducted on and around the 
landfill areas. 
guides in locating surface features. Visual inspections will be made 
regarding surface conditions, stressed vegetation, surface drainage 
patterns, areas of exposed landfill debris, and leachate seeps. 

Available aerial photographs and maps will be used as 

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

The reconnaissance survey team will utilize radiation and air monitoring 
equipment during walkovers of landfilled areas, in accordance vith 
Sections 6.1.1 and 6.3.2 of the GQAPP. In the event that any "hot 
spots" are located, the area(s) will be flagged and identified on a site 
map for future reference. All findings of the physical reconnaissancce 
will be mapped in detail and recorded in the field logbook. 

- 

14.1.1.2 "U/OVA Surface Emissions Survey [and Particulate Air 

During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2)? an emissions survey will be conducted 
using BNu and/or OVA air monitoring equipment. 
conducted in accordance vith Section 6.1.1 of the GQAPP. Measurements 
will be made at each established grid point, and readings will be 
recorded in the field logbook. 

-PliDeI 

The survey will be 

[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 vith Section 6.1.3 of the GQAPP.1 

The air sampling will 

14.1.1.3 Radiation Survey 
During the establishment of the geophysical survey grid network, a 
radiation survey will be conducted using a micro-R-meter and gamma 
scintillation detector. 
Section 6.3.2 of the GQAPP. Measurements will be made at each 
estalbished grid point, and readings will be recorded in the field 
logbook. 

The survey will be conducted in accordance with 

14.1.1.4 Eabitat/Biota Survey 
During the physical reconnaissance, an E & E biologist/ecologist vi11 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats which may be affected by off-site contaminant 

0 3 o c 2 7 5  
14-2 

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



migrations. 
endangered species and their potential habitats will be identified, and 
an evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
conducted for Site 1; as well as an evaluation of the literature. 

During the walkover survey, rare, threatened, and 

A habitat/biota survey will be 

14.1.1.5 Asbestos Survey 
An asbestos survey will be conducted on Site 1 during the physical 
reconnaissance. 
suspect building materials that could potentially contain asbestos. 
sampling will be conducted, and suspect building materials will 'be 
mapped for future reference. 

' 

This survey will consist of locating and identifying 
No 

14.1.2 Geophysical Survey 

The landfill areas, landfill fringes, and surrounding local areas will 
require an electromagnetic terrain conductivity survey (EM-31 and 
EM-34XL), and magnetometer (Mag) survey. 
shown on Figure 14-1. 
field methodologies and data interpretation techniques discussed in 
Section 6.2 of the GQAPP. 

The geophysical survey area is 
The survey will be performed in accordance with e 

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 100-foot intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tape measure used to 
complete the grid system for the study area. The grid spacing will be 
based on 100-foot centers. 

The EM-31 and Mag surveys will be conducted by obtaining measurements at 
each 100-foot interval grid point. EM-34XL readings will be obtained at 
alternating grid point locations with a spacing of 200 feet. 
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The geophysical data will be used in conjuction with other background 
data obtained to identify: anomolous conditions in the landfilled 
areas; the horizontal extent of landfilled debris; water table 
conditions; the location of potential subsurface contaminant plumes and 
leachate streams; and to ascertain the horizontal and vertical 
orientation of contaminant plumes, if located. Ultimately, the 
interpretation of this data will be a primary consideration in the 

development of a rationale for Phase I and I1 monitoring well placement 
strategies. ~ 

14.1.3 Analytical Screening 

14.1.3.1 Laboratory Analyses 
Phase I sampling activities for Site 1 will require the installation of 
shallow temporary monitoring wells, groundwater sampling, and the 
collection of surface water, sediment, [and soil] samples. All of the 
samples will be analyzed in the laboratory for analytical screening 
parameters. The analytical screening program has been developed for the 
Phase I effort as a measure to efficiently and cost-effectively provide 
focus for subsequent phases of site characterization and contamination 
extent delineation. Analytical screening is addressed in detail in 
Section 9.1 of the GQAPP. Analytical requirements for samples collected 
in Phase I are shown in Table 14-1. [It should be noted that 
chlorobenzene has been added to the Phase I analytical screening 
parameters for Site 1 due to its detection in previous investigation 
saarpling. ] 

Surface Water -- [Three] surface water samples will be collected from 
the Golf Course Pond east of the landfill, [two surface water samples 
vi11 be collected from the marshy area/Beaver Pond west of the Golf 
Course Pond,] two surface water samples will be collected from North 
Pond, and three surface water samples will be collected from Bayou 
Grande Pond north of the landfill (see Figure 14-2). In each of the 
surface water bodies, water samples will be collected [from a zone 1 
foot above bottom] using a Kemmerer sampling device. A small boat will a 
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mo. of Analytical 
Hodiur Samples Duplicates Total 

er-ttrrd 16 2 2 1 2 111 23 B 
1 

aAnalytical suite dosignations aro as follovm: 

A m Volatilo organic compounds, polynuclear aromatic hydrocarbons, phonols, posticider and 
total Pcm, total rocoverablo hydrocarbons, and wtals (total, unfiltered). 

bSpocific constituents encompassed by the various chomical groups includod within analytical 
suit. A are identifiod in Tablo. 9-1 through 9-4 of the Generic Quality Assurance Projoct Plan. 

ICSpKific constituents o n c ~ s s o d  by tho warioas chomical groups inc1od.d uithin anrlytical 
Suite I) aro idontifiod in T8bl.s 9-5 through 9-13 of tho -0. 

d e r ~ t o r  srqlos and uulytic81 roquirrwats shoun aro for M m s m  f trgorary wlls only .  

Qr-tar srqlos and .lul*icrl cmquiramemts shoun aro for  oximtirg po-t wlls. 0 

blanks vi11 k wly r o d  for TU rolatilo organic coqoprd. only. 

gPresott8ti" blanks will k mrly8od for TU rolatilo o r g d c  coqwrd. .  total rocorrrrblo 
hydroc8rbons. diS60l.sd TCL rt8ls. and -amido. J 
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be used as necessary to access desired sample locations. 
and equipment decontamination activities will be conducted in accordance 
with Sections 6.9.1 and 6.10 of the GQAPP. 

All sampling 

Sediment - [Three] sediment samples will be collected from the Golf 
Course Pond, two sediment samples will be collected from North Pond, 
[tpo sediment samples vi11 be collected from the marshy ardBeaver Pond 
vest of the Golf Course Pond,] and three sediment samples will be 
collected from Bayou Grande Pond. Ineach of the ponds, the samples 
will be collected from a depth interval of surface to [approximately 4 
inches]. The samples will be retrieved using either a bucket-type mud 
auger (in areas where the depth of the pond is less than six feet), or 
an Bcitman Dredge (in areas where the depth of the pond is greater than 
six feet). The composition of bottom materials retrieved by the 
sampling devices will be recorded in the field notebook. All sediment 
sampling and equipment decontamination activities will be conducted in 
accordance with Sections 6.9.2 and 6.10 of the GQAPP. 

[Soils - Approximately 14 composite surface soil samples vi11 be 
collected from the surface of the landfilled areas (see Figure 14-2). 
The purpose of this sampling is to determine the focus of Wase I1 soil 
sampling and ultimately to provide the data to evaluate the need for 
formal air sampling. 
tasks. 
q l e s  will be collected in the areas of the pathvays. 

The data vi11 also be pertinent to risk assessment 
If surface runoff pathys to Bayou Grande are identified, soil 

Each sample will be collected as a composite of five aliquots from 
within a =foot diameter area. 
depth interval of surface to 6 inches. 
aliquots will be homogenized to comprise a single sample. A l l  sampling 
and compositing will be performed in accordance with Section 6.6 of the 
GQapp. 

Section 6.10 of the CaaPP.) 

Each aliquot vi11 be collected at a 
For each location, the five 

Equipment decontamination will be performed in accordance vith 

Gromdwater - Approximately 28 temporary stainless steel’monitoring 
wells will be installed around the landfill area. Each well will have 5 
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feet of 0.01-inch slotted screen and will be installed to a depth at 

which the well screen brackets the water table (i.e., the top of the 
screen extends slightly above the water level). As shown on Figure 
14-2, the locations for these wells are tentative. The interpreted 
results of the geophysical investigation, as well as information gained 
from field reconnaisance surveys and aerial photograph interpretations, 

will allow adjustments and finalization of the temporary shallow well 
network. Also, as shown on Figure 14-2, the existing shallow wells 
around Site 1 will be utilized as part-of the Phase I shallow 
groundwater screening network, where practical. 

The 28 temporary wells and 16 existing monitoring wells will be purged 
and sampled in accordance with Section 6.8 of the GQAPP. 

14.1.4 Hydrologic Assessment 
The temporary wells and existing well network 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 1. Static 
water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 

In conjunction with the well head survey, the elevations of other nearby 
features such as ponds, streams, and leachate seeps will be established. 
A staff gauge will be emplaced in the Golf Course Pond and monitored 
over the course of field investigation activities. At least one rain 
gauge station will be established in the vicinity of Site 1 and 
precipitation monitored during field work activities. 

Hydrologic data collected during Phase I will be evaluated alongside 
geophysical and analytical screening data, and evidence of lateral 
contaminant migration in shallow groundwater assessed. 
drawn from these evaluations will form the basis for permanent 
monitoring well installations during Phases I1 and 111. 

Conclusions 
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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 QAIW 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 1 will involve the collection of surface 
water, sediment, leachate, and groundvater samples. Additional 
permanent, shallow monitoring wells will be installed. Air sampling 
will be conducted only if warranted by the results of Phase I efforts. 
In addition, limited aquifer testing will be performed. 

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

[During the Phase I1 investigation of Site 1, vhich is covered by RCRA 
requirements, at least one sample per contaminated medium vi11 also be 

analyzed for Appendix IX parameters (40 CPR, Part 264). These samples 
vi11 be collected from the area of highest contamination for each medium 
as determined during the Phase I investigation. 
sarples m y  be required depending on the extent of contamination 
detected. ] 

Additional Appendix IX 
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Table 14-2 

PaASL I1 SIVIPLIIIG MD AlCALfiICAL REQUI-S-GROWP A 

SITE 1 

No. of Dupli- Trip Piold Rinsate [Presorvative Analytical 
Hediua Samples cates Blanksa Blanks Blanks Blanksb 1 Total' , ~ u i t o [ ~ * ~ l  

Surface Water 6 1 1 1 1 111 [Ill A 

( 2 )  B ~ 

soil 

'Trip blanks will bo analyzed for [Target] Compound List (TCL) volatilo organic compounds only. 

O b  [ Presorrative blanks vi11 be analyxed for TCL volatile organic compounds, total recoverable 

hydrocarbons, dissolved TCL metals, end cganido.1 

[C]Analytical suit. designations aro as follows: 

A = TCL volatilo organic compounds plus xylene and ketones, TCL baso/neutral and acid 
oxtractablo organic compounds, TCL pesticides and PCBs, total recovorable hydrocarbons, TCL 
mota18 (total Ii.0.. unfiltorodl, and dissolved [i.e., millipore-filtered]), cyanide, gross 
alpha, total organic carbon, hardness (water only), and alkalinity (water only). 

B = total susponded solids, total Kjoldahl nitrogon, ammonia nitrogen, orthophosphate 
phosphorus, dissolved oxygen (in field), 5-day biological oxygen domand ( B O D 5 ) ,  and chemical 
oxygon demand (COD). 

C = pH, alkalinity, percont moisture, grain size, BTU content, ash content, total organic 
halogens, sulfur, ignitability, and cation exchange capacity. 

[dlspocific constituents encompassed by the various chemical groups included within the 
above-listod analytical suites are identified in Tables 9-5 through 9-13 of the Generic Quality 
Assuranco Project Plan. 

t 
The numbor of samples shown in parentheses will be analyzed f o r  the additional parameters 
indicated. 

[m = Hot required.] 0 
recycled paper 14-1 1 



. 

[14.2.1 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 
w i l l  be prepared vhicb outlines sample locations, sampling 
methodologies, analytical parameters, etc.] 

If 

[14,2,2] Surface Water and Sediment Sampling 
The actual number of surface water and-sediment samples, as well as 
appropriate sampling locations, will be determined pending the results 
of Phase I. Bowever, for planning purposes it is asswed that [tvo] 
surface water samples will be collected from the Golf Course Pond, [one 
v i l l  be collected from the marshy area/Beaver Pond vest of the Golf 
Course Pond,] one from North Pond and two from Bayou Grande Pond. 
Sample collection techniques will be the same as those employed for 
Phase I. 
be required in the Golf Course Pond, [ two  in the mushy ardBeaver Pond 
vest of the Golf Course Pond,] two in North Pond and [four) in the Bayou 
Grande Pond. 
two depth intervals, namely, surface to [4] inches, and from 18 to 24 

inches. 
and/or manually driven split spoons or other suitable coring devices. 

It is also assumed that [four] sediment sample locations will 

At each location, sediment samples will be collected from 

Sediment samples will be collected using an Eckman Dredge 

At locations where known or suspected leachate seeps are identified 
during Phase I field reconnaisance surveys, samples will be collected. 
As a general rule, no more than one sample will be collected from each 
seepage area. 
Sediment samples will be collected from suspected seepage locations 
which are inactive or dry.  However, potential instances of overland 
flow, ponding, discharge to surface water bodies, and multi-phase 
liquids may present a need for the collection of multiple samples. 

Liquid phase samples will be collected from active seeps. 

[14.2.3] Soil Sampling 
[Composite surface soil samples vi11 be collected from landfilled areas. 
For planning purposes, a total of five samples are assumed at locations 
based on the Phase I soil sample results. Each sample will consist of 
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five aliquots and be collected and composited similarly to the Phase I 
soil samples (see Section 14.1.3.1) and in accordance with Section 6.6 
of the GOAPP. 
with Section 6-10 of the GWP.] 

Equipaaent decontamination will be performed in accordance 

Soil samples will be collected as part of the shallow monitoring well 
installation, described below in Section [14.2 .4] .  At each location, 
samples will be collected from two composite intervals; surface to 5 
feet and from 5 feet to the water table. Where the water table is 
observed to occur within 5 feet of the surface, only one sample will be 
collected. 
sampling device during well drilling. All sampling, compositing, and 
lithologic logging will be performed in accordance with Section 6.6 of 
the GQAPP. 
with Section 6.10 of the GQAPP. 

The soil samples will be collected using a split-spoon 

Equipment decontamination will be performed in accordance 

For planning purposes, two soil samples are assumed at each well 
location. 
well locations in Phase 11, thus a total of 20 soil samples is 
tentatively projected. 

The following Section [14.2-4] assumes ten shallow monitoring 

[14.2.4] Shallow Monitoring Well Installation and Development 
The actual number and locations for shallow monitoring wells to be 
installed in Phase I1 will be determined based on Phase I findings. ' For 
planning purposes, the number of permanent shallow monitoring wells to 
be installed is ten. All shallow wells will be constructed of two-inch 
PVC, and bracket the water table with 10 feet of screen. 
investigate the potential for groundwater contamination by "sinker" 
solvents at Site 1, several wells will also be installed to greater 
depths during Phase 11. 
be installed to a completion depth of 40 feet. 
monitoring wells will be clustered with shallow monitoring wells in 
order to enable determination of vertical hydraulic gradient.] The wells 
will be installed utilizing hollow-stem auger techniques and in 

[To 

For planning purposes, three deeper wells will 
Each of these deeper 

accordance with Sections 6.7 and 6.10 of the GQAPP. a 
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[Depending on the results obtained during Wase I, delineation of the 
extent of shallov groundvater contamination lay be possible during Phase 
I1 by the installation of a few monitoring vells in addition to the 
number proposed. 
monitoring vells vi11 be installed during Phase I1 in order to expedite 
the overall investigation schedule.) 

Vhen and vhere possible and/or practical, additional 

[14.2.5) Groundvater Sampling 
Groundwater samples will be collected from the estimated (13) newly 
installed permanent wells, shown on Figure 14-2. 
sampling of wells will be conducted in accordance with Scetions 6.8 and 
6.10 of the GQAPP. 

The purging and 

[ 14.2.61 Eydrologic Assesslent 
Well head elevations will be surveyed for all newly installed monitoring 
wells and water levels will be measured in all wells. Surface water 
staff gauges will be monitored during the investigation and the 
elevations will be recorded. 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. These will consist primarily of performing 
short-duration specific capacity tests during development of the newly 
installed monitoring wells and slug or specific capacity tests on the 
existing monitoring wells. 
particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

Specific capacity and slug tests are 

The advantages of conducting specific capacity tests in conjunction with 
well development is that the test itself does generate additional 
potentially contaminated water which requires disposal. 
does not generate any potentially contaminated water. 

Slug testing 

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. 

OCTOP281 
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j14.2.71 Air Sampling 
The need for formal air sampling will be based on the findings of the 

Phase I surface emissions survey [and particulate air sampling, and 
the Phase I shallow soil sampling.] 

14.3 Phase I11 - Bxtent Delineation 

Phase 111 tasks will be conducted based on the results of Phases I and 
11. Although the earlier phases are intended to identify and 
characterize areas and contaminants of primary concern as they extend 
laterally from the landfill source(s), Phase I11 activities will be 
geared toward further delineating the horizontal and vertical exten-ts of 
contamination. 

14.3.1 Biota Sampling 
If deemed appropriate based on the findings of Phases I and 11, 
[additional] biota sampling may be conducted in Phase 111. [However, as 
for Phase 11, a separate biological sampling plan will be prepared.] 
Biota sampling for Site 1 may potentially include the collection of 
aquatic vegetation and fauna from the Golf Course Pond, North Pond, 
the Bayou Grande Pond[, and/or Bayou Grande.] 

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

14.3.3 
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 

14.3.4 

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required in order .to assess horizontal and vertical 

Intermediate and Deep Monitoring Well Installation and 
Development 
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SCII 1 

Or-tof 16 2 2 1 2 I11 24 B 
1 

a&alytical suite designations are as Sollows: 

A = volatile organic compound., polynuclear aromatic hydrocarbons, phenols, paticides and 
total PCBs, total recoverable hydrocarbons, and wtals (total, unfiltered). 

I S  Targot C- L h t  (TCL) m u t i 1 0  0-C p h 8  -1- rad k~tonms, T U  

b . 8 0 m r . l  rad acid oxtraetmblo orgamic capo9ad.. TCL prsticidn rad ?Cb, total 
rrcorormble bydrourbou, r a  wtmls (total ti.. .. eiltorod], .ad dissolrrd [i.o-, 
rilliporo-filtorrdl), qmid., gross alplu, total orgamic carbon, h r Q H s s  (mtor 
oaly), and alhlinity (-tor o n l y ) . ]  

bSpeciSic constituents encolpassed by the various chemical groups included within analytical 
suite A aro identified in Tablos 9-1 through 9-4 of tha Omnoris Quality Assurance Project Plan. 
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o Intermediate and Deep Monitoring Well Installation and 
Development; 

o Groundwater Sampling; and 

o Hydrologic Assessment 

14.5 Topographic Survey and Base Hap 

Following the completion of Phases I11 and IVY a topographic survey of 
the Site 1 area will be conducted and - base map will be dev-loped. 
Base map coverage, contour intervals, scale, and requirements for 
horizontal and vertical control will be established and approved by the 

Navy. 
of remedial planning and will include the locations of surface features 
such as: roads, structures, nearby surface waters, monitoring wells, 
and above ground utilities. The location of subsurface utilities and 
drainage structures will be reflected on the base map as indicated on 
existing NAS Pensacola General Development and utilities maps, and/or.as 
located during field investigations. 

The topographic base map will be developed for the requirements 

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 W Q C  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. The estimated numbers of required field QA/QC samples for Phases 
I and I1 are shown in Tables 14-1 and 14-2. 

14.7 Decontamination and Waste Management Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for Site 1 will be performed in 
accordance with Section 6.10 of the GQAPP. (I) 



14.7.2 Vaste kmgememt Procedures 
All water generated during monitoring well purging and development 
activities on Site 1 will be discharged onto the ground surface avay 
from the well, or will be containerized, labeled, and moved to a storage 
area on NAS Pensacola, as directed by the Navy. 

a 

Any excess soil auger cuttings generated by soil boring or monitoring 
well installation activities will be disposed of'on the landfill or will 
be containerized, 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 disposable materials, will be containerized, labeled, and 
moved to a storage area on NAS Pensacola. 
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15. LABORATORY QUALITY ASSURANCWQUALITY 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. GROUNDWATER HODELING 

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

E & E will utilize parameters 

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 IS E then will use information generated by 
these computer simulations for remedial alternative development. 
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; 

Other 

and FEMWASTE, a finite-element solute transport model. a 
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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 
tests. 
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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 the level or levels of uncertainty associated 
with all of the above. The complexity of the site will determine the 
level of effort required to conduct the baseline risk assessment. 
conclusions of the baseline risk as'sessment 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 fou r  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 at the site 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 MY be useful at some of the NAS Pensacola sites to select 

18.2 Exposure Assessment 

In this subtask, 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. 
pathvay 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. 
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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 

0 

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

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

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

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

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

o Activities (recreational and/or occupational) which take place 
near the sites, and the estimated number of people involved; 
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o Records of any environmental and/or health complaints regarding 
the sites; and 

o Log of any actions taken by a health unit regarding health 
issues, complaints, and 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 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 e~phasiaed that all the tasks conducted ab part of the 
bascline risk assessment vi11 be perforred on an interactive basis 
betpeen the various disciplines required (i-e., hydrogcologists, 
chemists, risk assessors, etc.), the Ratry, and the revieving regulatory 
agencies ( i -e . ,  FDER and BPA) and that the goal of theae tasks is to 
produce appropriate, sufficient, and high quality data to camplete the 
baseline risk assess~eut.] 
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19. FEASIBILITY !jTUDY 

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 C E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E C 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. 
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 

Screening of Applicable Remedial Technologies 

In the process of screening 

E & E then will identify 

criteria and E C E ' s  engineering judgment. a 
19-1 

[ ml&l&m enclosed in brackets den0 te changes f rorn,m&&&,.&~.t J 



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

Assessment of Applicable Remedial Technologies 

A discussion of the applicable 
The 

19.3 Risk Assessrent 
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 Evaluation of Remedial Action Alternatives 

19.5 
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. E C E will consider present worth of total costs, 
environmental effects, technical aspects, the extent to which 
alternatives comply with U s ,  community effects, and other factors, 

Selection of Recommended Remedial Action Alternatives 

The alternatives assembled during the 
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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 

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 vi11 prepare a Phase I 
Interim Data Report and Recommendations for each site. 
this report vi11 be 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. 
proposed multi-phase investigation process, formal reports will be 
generated only when little or no additional assessment work appears to 
be required.) 
the Phase I1 work will be updated accordingly. 
I1 indicate that no further action is varranted, a formal Phase I1 
report will be produced. 
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 I11 investigation. Thus, the Phase I1 
interim report will not be a formal document. 
the Phase I1 interim report, the work plans for the Phase 111 work will 
be updated.] 

The purpose of 

(In general, during the 

Folloving the Phase I interim report, the work plans for 
If the results of Phase 

However, if the Phase I1 results indicate that 

0 

Following production of 

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. 
appropriate,] public participation issues will be summarized, as will 
interim remedial measures necessary to protect against continued 

[Uhere 

a 
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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. 

Honthly 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. DOCUHENT 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 
require@, 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 HANAGEHENT 

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 C E support groups (e.g., publications, 
laboratory), and ongoing project review by E C E technical 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. 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 Facilities Agreement Site Management P l a n  
(FPASWP). The schedule in the FFASHP will be updated yearly. 
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Monitoring Well Installation 

Soil sampling 

Groundwator Sampling 

Surface WaterlStldimcnt 
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Hydrologic Assessment 

Laboratory Analysis 

2 
Phase IV Roport 
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Exposure Assossment 
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Toxicity Assessment 
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Phase 11/ Results 
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ecology and onvironment, inc. 

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

Version 908 

Project Title: Site 1 - Sanitary Landfill Project No.: UHllOl 

TDD/Pan lo.: 

Projrct Hanrgrr: John Brrkadrlr Projrct Dir.:  Rick Rudy 

Location(r): Sanitary Landfill - 1/2 mile northoart of Shrraan ?iold 

Propared by: Jon Schmidt D8tO Prep8red: 4-25-89 

WprOV81 by: Mary Itilht , Date Approved: 

Sit. s8fOty 0ffiC.r R8vi.W: 

Scope/Objective of Work: Field Screening will include physic81 surveys, soil, surface water and sodiment 

amaplinq, touporary uonitoring woll installation and groundwater sampling. 

Dato Reviowod: 

Background Info: Complote: f X 1 

Ovorall Chemical Haxard: a 
Ovor8ll Physical Haa8rd 

Prolirinary (lo analytical [ 1 
d8ta availablo) 

Sorious [ ] 
LOW 1 x 1  

Sorious [ I 
Low [ X I  

Moderate [ 1 
Unknown [ I 

Moderate [ 1 
Unknown [ I 

8. SITE/WMTE CBABACRtILISTICS 

W8StO TYPO(S): 

Liquid 1 x 1  Solid [ X 1 Sludgo 1 x 1  Gaspapor [ X J 

Ch8racteriatic(s): 

Volatile [ X 1 Corrosive [ X I Acute 1 y [ X I  ria.m.bi~/ x I 
Ignitable Toxic 

txplosiv. I 7 1 Reactive [ X ] 

Other: 

Carcinogen I X 1 Radioactive* [ 7 1 

Physic81 R8aards: 

Confined* [ 1 Below [ X I  Tr i p/Pa 11 1 x 1  

Burn [ 1 cut [ I  Splash [ X I  

Ovorhoad [ X 1 
Space Grade 

Puncturo [ 1 

Noise [ X I  Other: Landfill within flight path of Sherman Field, sampling may involve 
working fror a boat and working within woods. 

quires completion of additional form and special approval from the Corporate Health/Safety group. Contact 
C or HQ. 
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c - 

sire History/Doscrrprion and Unusual Foaturos  ( S O ~  Sampling Plan f o r  dotailed doscriptlon): Tho landtiii 

occupios approxinatoly 80 acros northwost of Shorran Fiold along 8ayou Grand.. 

by pin. flatwoods in s o n  areas, and covorod with qrassy/shrub vegotation in othors. 

largo quantitios of a varied colloction of solid and liquid wastes wero disposod of within the landfill. 

Cornprossod gas cylindors, arbostos and radioactivo wasto aro potontially buriod in tho landfill. 

The sit. is hoavily vegetated 

rror tho 1950's until 1976 

Locations of Choricals/wastos: Liquid and solid wastos woro buriod at throo locations ovor the SO-acro 

sit.. 

Estiratod Voluro o f  Chonicals/wastos: unknown 

List Harards by Task (i.o., drun sanpling, drilling, otc.) and nunbor thorn. (Task numbors are cross-roforoncod 
in Soction D) 

Physical Haaard Evaluation: 
1) Physical Survoys - Walking in swanps and crook; 
2) Torporary Monitoring Woll Installation - Using portable drill rig:  

3) soil Sanpling - Using portablo d r U 1  rig: 

4 )  Surfaco Water and %dimont Sampling - Working in confinod spacos and from a boat (in sorno casos) 

5) Decontamination Proceduros - Using solvonts. 

Chorical Hazard Evaluation: -. 

Asbos tos 0.01 f/cc Inh . N/A N/A 

Note: Comploto and attach a Hazard Evaluation Shoat for major known contaminant. 

0 ? 0 0 3 O i  

swoot odor 

chloroform-liko 

acrid 

odorless 

a r oma t i c d 
v a r i e s  V I  
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Site Control: Attach map, use back of this page, or sketch of site showing hot zono, contamination 
xone, etc. 

Perimeter identified? [yes] . Site secured? 1 no 1 

Work Areas Dosignatedl [ y e s ]  Zone(s) of Contamination Identified? [ no 1 

Protection (TLD badges requirod for a11 field personnel): 

Task 1 

Talk 2 

Task 3 

Task 4 

Anticipated Level 

A B C D 

X 

X 

X 

X 

of Protection (Cross-reference task numbers to Section c): 

Task 1 

Talk 2 

Task 3 

A B C D 

X 

X 

X 

Task 4 I 
~~ 

X 

reduction. 

Contaminant of Interest 

VOC'S 

Radiation 

Explosive Gases 

Modifications: Modified level D with tyveck, neoprene gloves and boots, safety glasses, APR available whon 

love1 C upgrade is necessary based on OVA readings. Since landfil may be generating methane, an HNu will also 

be used to determine the composition of volatile organic compounds ( %  nothane). 

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

Type of Sample Monitoring Frequency of 
(area, personal) Equipment Sampling 

OVA .Continuous 

Area Mini-Rad I Continuous 

Area O2/Explosimoter Continuous 

Are8 

o Lovel 0:  O2 <19.5% or >25%, exploqive atmosphere >lo8 LEL, organic vapors above background levels, 
particulates > mg/m , other 

O2 <19.58 or >25%, explosive atmosphere >25% LELj(California-20%), unknown organic vapor (in 
breathing zone) >5 ppm. particulates > mg/m , other 

O2 <19.5% or >25%, explosive atmosphero >258 LEL (Salifornia-20%), unknown organic vapors (in 
breathing zone) ,500 ppm, particulates > mg/m , other 

>go0 ppm. particulates > ng/m , other 

o Lovel C: 

o Lovel B: 

o Lovel A: 0 <19.51 or ,258, explosive atmosghero ,2511 LEL (California-20%), unknown organic vapors 

Air Monitoring (daily calibration unless otherwise noted): 

(Expand if necessary) 

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

final distilled water rinse. 

recycled paper 

~ ~~ 
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parsona.1 Dee08 ?rotocol: 

vi11 bo &*lo baqqod and d r r d  for disposal. Tiold personno1 will tako a hygienic showor, off-sit., 

follwinq OAch b y ' s  field uark. 

Duon Solution Roaitoring Procoduros, if Applicable: DocontariMtion will bo porfornd in a woll-vontilatod 

m o t  and glovo vash - trisodium phosph.to wash vith clout vator rinme. txpondablos 

8r.8 upvind Of the Sarplfng SOIO. 

Spocial Sit. Equipmoat, Tacilitios, or Procoduros (Sanitary Tacilitios and Lighting 
H u t  M e t  29 C?R 1910.120) : 

N l  drilling s8foty procoduros w i l l  bo strictly adhored to 8. outlinod in Attachmnt A. 

oxploration vi11 bo conductod prior to drilling to locato buriod metallic rtorials. 

Sit. Entry Procoduros and Special Considermtionm: E & E'm wBuddy Sy s t o i W  will bo employed at a11 timos during 

tioldwork activltios. Porsonnol will erorcimo caution in the vicinity of the ladfill mnd paved ditch. If 

&or. backqround radiation lovols aro oncountored t o u  mmbors will ovacuate tho s u g l i n q  aroa, and contact tho 

corporato hoaltb physics group to reassoss tho sit.. 

An indopth goophysical 

Yark Liritations ( t i n  of day. w8ath.r conditions, otc.) and Woat/cold Stross Roquironnts: 

All fiolduork activities will bo porfomd during daylight hours. T0.D nrbrrs will tako broaks ms necessary to 

avoid hoat stress a d  replac. fluids. Cooling vosts r y  bo ummd to prevent hoat stromm. 

O.nor.1 Spill Control, if applicablo: lt/A 

1nvemtigatioa-D.rivod ?htorial D i s p m a l  ( i . 0 . .  expondab~os. decon vasto, cuttings): 

Nl fioldwrk wute rtorials vi11 bo double baqqod, d-d, labolod urd transported to a designated 

location for  final disposml by the Ravy. 

~ 

Suplo  Uandling ?rocoduros Including Protoctivo mar: 

During a11 handling of sarplos, a11 fiold tear wlbors vi11 woar surgical glovos. Oogglos will bo worn during 

sample preservation vith acids. 

Tear Molbor* Rosponsibility 

Toar wmbors to bo dotorriaod Toar Loador 

Sit. safety Offic.r/saql.r . 
O.ologist/Sampl.r 

*Nl ontrios into oxclusion sono roquiro Buddy System US.. A l l  E L E fiold staff participate in medical 
monitoring prograr and havo corplotod applicablo training por 29 CTR 1910.120. 
mots roquiromts of 29 CTR 1910.134, and AIISI 218.2 (1980). 

Rospiratory protoction prograa 
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E. ~mcrm?oEnmIolli 

(Us. supplonontal shoots, if nocessary) 

(Obtain a local tolophono book from your hotol, if posriblo.) 

A~bulanco On Bas. - 904-452-4138, Off 8.80 - 911 
Hospital Bwrgoncy ROOD 

Poison Control Contor 

loAs Disponrary - 904-452-2733, Baptist Hospital 904-434-4811 (Lifo ?light) 

Police 1 include l0~81, county sheriff, state 1 911 

Fir. Departnut 911 

Airport 

U . S .  Coast Quacd EDOrgOncy - 904-153-8178. Gonoral Information 904-453-8282 

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

rod. Lxpross 1-800-238-5355 

Cliant Contact U . 9 .  Iavy Southorn Division, Enginoor-In-Chargo, 1-803-743-0574 

Sit0 Contact I U S  Ponsacola Envirorantal Coordinator, W. Dowayno Ray - 904-452-4515 

SITE aasouaQes 

Sit. Enrgoncy Evacuation Alarm Mothod N/A 

Supply Sourco on-sit. 

lophono Location, Nulbor To bo dotorminod on-sit. 

Collular Phon., if availablo N/A 

Radio 
~~ ~~ ~~ 

Othar On-sit. warohou~a nurbor to bo doterminod 

EHERGKIICI COltTACTS 

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

2. Ecology and Environmont, Inc., Safoty Diroctor - 
Paul Jonaairo ........................................... (716) 684-8060 (office) 

(716) 655-1260 (hone) 

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

877-1978 (office1 

4 .  Offico Managor ................................ R.Rudy ...... 893-7245 (home) 

Page 5 of 6 
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-.Dnsa 

1. mnty-four hour answring service: (SO11 370-6263 

Uhat to report: 

- State: "this is an enrgency." 

- Your n a n .  rogion, and site. 

- T*lephone n e a r  to reach YOU. 

- Your location. 

- U a n  o f  parson injured or exposed. 

- Nature o f  enrgency. 

- Action taken. 

2. A toxicologist, (Drs. Raymond Harbison or associate) will contact you. 
answering service. 

Repoat the infornation given to the 

3. If a toxicologist does not return your call within 15 minutes, call the following persons i n  order until 
COnt8Ct iS -de: 

a. 24 hoot Lotline - (716) 6844940 
b. Corporate Safety Director - Paul Joauire - homo + (716) 655-1260 
c. Assistant Corp. Safety Officer - Steven Sherman - h o r  1716) 600-0084 

(BDTB: rirld rWr rut Lsm .mto(s) h i o r  to Start of  *Ark) 

Directions to hompital (include m p )  

PI M.p.rrrry - Follow Taylor Road east 
to th. intersection of Bllyson Avenue and Xurray Ro8d. ?bo UAS Dispensary is located on the northwest corner of 

tbe intersection of Ellyson Avenue and Turner Street, in milding 625-A. 

B8pti.t BomHtal - Take Duncan Road (Navy Blvd.) north to exit the base. 

to the mast. Follow Uavy Blvd./Ewy . 90 east appro.. 3Bi to Pace Blvd. Turn left (north) on Pace Blvd. and 

proceed appro.. I d  to Cervantes St. (Hwy. 9 0 ) .  Turn right on Cervantes/Rvy. 90 and follow this road for about 

0 blocks and turn left (north) onto E street. The hospital is about 6 blocks north on the left. 

to J4urr.y Road. Turn right onto Xurray Road and follow it south 

U a v y  Dlvd. bocors WWP 90 and curves 

Lnrgency Egress Routes to Get Off-Site Enrgency egresm routes will be located if emergency exit routes become 

blockod by construction, etc. 
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DRILL RIG SAFETY 

Bard hats must be worn. * 
* 

- *  

* 

* 

* 
. *  

* 

* 

* 

* 

* 

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

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

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

Set rig brakes and block the wheels when rig is set up at 
the desired drilling location. 

The mast must be lowered when the rig is moved. 

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

flake 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 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 AND ENVIRONMENT, INC.. 
* STANbARD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

Field opara t lons  during t h e  summer months  can c rea te  a v a r i e t y  c d  h a t -  
8rdr to the employee. Heat  cramps, hea t  exhaust ion,  a n d  heat  s t r oke  
Can be exper lenccd  and, I f  not remedied, can  t h r e a t e n  l l f e  o r  ',ieaith. 
Therefore, It 1s Important that all employees be able to re.:ognlre 
Symptoms of these conditions and be capable of a r res t i ng  the prob lem 
81 qulckly as possible. 

THE EFFECTS OF HEAT 

c 

As the r e s u l t  of normal  ox i da t i on  processes w i t h i n  t h e  body, ij p r e-  
dictable amount of heat Is generated. I f  the hea t  Is t i be ra ted  as It 
IS formed, t h e r e  i s  no change In body temperature.  I f  the nea t  IS 
Ilberatcd more rap id l y ,  t he  body cools to a point at  wh i ch  the produc- 
tlon of hea t  I s  accelerated a n d  t h e  excess is ava i lab le  t o  bririg the  
body tempera tu re  back  to normal. 

I n te r f e rence  w i t h  the e l iminat ion o f  hea t  leads t o  i t s  accumglat ion 
a n d  t h u s  t o  t h e  e levat ion of body temperature.  A s  a resu l t ,  t t i c  per- 
son Is add to have  a fever .  When such  a condition ex is ts ,  I S  pro- 
duces a v lc lous cycle In w h i c h  cprtaln body processes speed ti:# a n d  
generate addi t ional  heat. T h e n  t h e  body must  t l lm ina te  no t  on;:' t he  
normal  but also the addl t lonal  quan t i t i es  o f  heat. 

Heat p r o d u c e d  w i t h i n  t h e  body is  b r o u g h t  t o  t h e  sur face  l a r g e l y  h y  the  
b loodst ream and  escapes to t h e  cooler s u r r o u n d i n g s  b y  c o n d u c t a z n  ar id 
radiat ion. I f  a i r  movement o r  a b reeze  s t r i kes  t h e  body, ar 'd l l iona l  
heat  1s l08t by  convect ion. However,  w h e n  the tempera tu re  o f  t'1.. sur- 
rounding a l r  becomes equal  t o  o r  r i ses  above t h a t  of the  body .  a l l  of 
the heat  must  be l os t  by  vapor iza t ion  o f  the mo is tu re  or swei . f rom 
t h e  skin surface. A s  t h e  a i r  becomes more hum id  (con ta ins  mot-:. mois- 
t u r e )  vapor iza t ion  f rom the  s k i n  slows down. Thus, o n  a day  w i e n  t he  
tempera tu re  Is 95 t o  10O9F, wi t l i  high humid i t y  a n d  [ i t t i c  :r no 
breeze, condi t ions a re  ideal  f o r  t h e  re ten t i on  of  heat  w i t l l i 3  t h e  
body. I t  I s  on  such  a day  or. more commonly, a succession of  such  
days  ( a  heat  wave) t h a t  medical emergencies d u e  t o  heat  are I:i.t.ly to 
occur. Such  emergencies a re  c lass i f ied in th ree  ca tegor ies .  heat 
cramps, heat  exhaust ion,  a n d  heat  stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people w h o  w o r k  in hot env i ronmei ' is  a n d  
p e r s p i r e  a g rea t  deal. Loss  of  salt f rom the body causes v e r y  cainful 
cramps of t h e  l e g  and  abdominal muscles. Heat cramps also may r e s u l t  
from drinking iced water  o r  o the r  d r i n k s  e i t he 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 of heat cramp are: 

ecology and environment 
recycled paper 1 



0 AAuscle cramps in legs and abdomen, 

0 Pain accompanylng the cramps, 

0 Faintness, and 

0 Profuse perspirat ion. 

k 8 t  G- Emerqcncv Care. Remove the pat ien t  to a cool place. 
him s b r  of ~ I C l U l d S  such as "Catoradc" or lt!i equivalent. 

Give 
Apply mn- 

ua l  p ressure  bp the cramped muscle. 
If there 1s m y  lndlcatlor\ of a more ~ serious problem. 

HEAT EXHAUSTION 

Neat exhaustion occurs in lnd lv lduals w o r k i n g  In hot envlronmcnts, a n d  
may ba associated w i t h  heat cramps. Heat o t h a u r t l o n  1s caused by the 
pooling of blood In the vessels of the skln. The heat  Is transpot-ted 
from the In ter lo r  of the body to the sur face by the blood. T h e  blood 
v8ssels in the s k i n  become dl la ted and a frrge amount of blood 1s 
pooled'in the skin. This conditlon, p l u s  the blood pooled In the 
lower exttcrnit les when m Ind iv idua l  is in an uprlght poslt lon, may 
lead b an Inadequate r e t u r n  of blood to the hear t  and eventual ly  b 
p h y r leal to I lap sa . 
Heat Exhwstlon Synrptoas. The symptoms of heat exhaust ion are: 

Remove the pat ien t  to a horpltal 

0 Weak pulse: 

0 Rapid and usual ly shallow breath ing;  

0 Cenerat lred weakness; 

Pale, clammy skin; 

0 Profuse perspi rat ion;  

0 Dizziness; 

0 Unconsciousness; and 

0 Appearance of hav lng fainted ( the  pat ient  responds to the 
same treatment adminis tered in cases of falnt ing) . 

Heat Exhaustion Emcratncv Care- Remove the pat ien t  b a cool olace 
8nd remove as much clothing as possible. Administer cool water, 
"Catorade,' o r  I t s  equivalent, If  possibi t ,  fan the pat ien t  atitin- 
ua l ly  b remove heat by convection, but do not allow chilling o r  cve r -  
coaling. Treat  the pat ien t  for shock, and remove him to a medlcal 
facility if there is any indicat ion of a more serious problem. 

HEAT STROKE 

Heat s t roke is a pro found d is turbance of the heat- regulat ing media- 
nism, associated with high fever arid collapse. Sometimes this condi- 
t i O n  resul ts  in convulsions, unconsciousness, and  even death. D i rec t  

2 



exposure to sun, poor a i r  c i rcu la t ion.  poo r  phys i ca l  condi t ion,  a n d  
advanced age (over 40) b e a r  d i r e c t l y  on the tendency  to hea t  s t roke.  
It 1s a ser iou3 t h r e a t  to l i f e  a n d  ca r r i es  a 20% m o r t a l i t y  ,*ate. 
Alcohollcs are  ex t reme ly  suscept ib le.  

Heat Stroke Symptoms. The symptoms of heat stroke are: 

0 Sudden onset; 

0 Dry, hot, and flushed skin; 

0 Ol la ted  pupils: - 
e E a r l y  loss o f  consciousness; 

0 Full a n d  f as t  pulse; . - .. .-- .- 

e B r e a t h i n g  deep at  f i r s t ,  l a t e r  shallow a n d  even  almost 
absent; 

0 Muscle twi tch ing,  g r o w l n g .  i n t o  convulsions; a n d  

0 Body tempera tu re  reach ing  105 t o  106OF or  h ighe r .  

Heat  Stroke Emerqency Care, Remember t h a t  t h l s  i s  a t r u e  emerge'tcy. 
T r a n r p o r t a t l o n  to a medical faci l i ty shou ld  not be delayed. R e m o v e  
the pstlent to a cool env i ronment  If posslbla, a n d  remove as m u c h  
clothing as possible. A s s u r e  a n  open alrway. Reduce body tampera lu re  
p rompt ly- - pre fe rab ly  by  w r a p p i n g  in a wet sheet or else by  d o u s l n g  the  
body w i t h  water. I f  co ld  packs  a re  available. p lace them u n d e r  t h e  
arms, a r o u n d  t h e  .neck, a t  t he  ankles, o r  at any p lace whe re  tjlcmd 
vessels t h a t  Ile close t o  t h e  s k i n  can b e  cooled. P ro tec t  t h e  p a t i e n t  
f rom Injury during convulsions, especial ly frorn tongue biting. 

AVOIDANCE OF HEAT- RELATED EMERGENCIES 

Please no te  tha t ,  In t h e  case o f  heat  cramps o r  heat  exhaus i ion ,  
"Catorade" or Its equ iva len t  i s  suggested as p a r t  of the  t rea tment  
regime. T h e  reason f o r  t h i s  t y p e  of liquid re f reshment  i s  t ha t  ;uch 
beverages w i l l  r e t u r n  much-needed e lect ro ly tes to t he  system. WIrhout 
these e lect ro ly tes,  b o d y  systems cannot f unc t i on  p r o p e r l y ,  t h  reby 
l n c r c a d n g  the  represen ted  hea l th  hazard. Therefore,  when p e r s  :nnel 
a r e  w o r k i n g  in r l t ua t l ons  where  t he  ambient temperatures and  h u r i i d i t y  
arc high-and especial ly in s i tuat ions where  p ro tec t i on  Leve l s  1% B, 
and C are required-the s i te  safety o f f i c e r  must :  

0 Assu re  t ha t  a l l  employees drink p l e n t y  o f  f l u i ds  ( "Gato r -  
ade" or i t s  equ iva len t )  ; 

0 A s s u r e  t ha t  f r equen t  b r e a k s  a re  scheduled so ove rhea t i ng  
does n o t  occur;  a n d  

0 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 ) .  

recycled paper 3 
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If prolect lve clothlng must be worn, cspeclally Levels A and 8, the 
suggested guldsllnes for ambieri t temperature aid mxl rnum wearlng time 
per oxcursion u a :  

Maximum Wcarlng T ime 
Ambient Temoeraturc ( O F 1  pet Excursion (Mlnu t c d  

Abovo 90 1s 

as to 90 30 

no to as 60 

70 to"10 90 

60 to 10 120 

SO to 60 180 

One method of measuring the effectiveness of employees' res t - recovwy 
r8glma Is by monltorlng the heart rate. The "8rouha guidelIno" i s  m e  
such mathod: 

0 Dur ing  a three-mlnute period, count the pulse rate for the - last 30 seconds of the f i r s t  minute, the lut 30 seconds 
of the second mlnute, and the 30 seconds of the thlrd 
mlnu te. 

Ooublo the count. 

If the recovery pulse rate during the last 30 seconds 'of the l . f . S t  
minute b at 110 bcatslminute or k s s  and the dectleratlon between *he 
ftrst, second. and third minutes is at k a s t  10 bcatslnrlnute, :he 
work-recovery regime Is ecrcptabk. I f  the employee's rate Is iitlc-vc 
that Spdf l ed ,  a longer rest  per iod is required, accompanied b-. 3n 

Increased h t a k c  of fluids. 

4 



hrnln In good Mth but MdIInckrodt m&a no rrprcrcnU((onr. u w 
implkd. of mcrchutablllty. l m a r  for a p u l  

refen. Accordingly, MaIUnckrodt w10 ao( be raponrible for damaga 
rtsultlng from w at or nUann upon this Informatbn. 

judgment in dctrnnininy ita appropriaten&a for a particular purposr. Material Safety Data 
Emergency Phone Number: 314-982-5000 Mdiinckrodt. Inc.. Sciince Roducrs Division. P.O. Box St. Puis. KY 43061. 
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I@PROPYL ALCOHOL 
p%ODUCT'ID ENTIFICATION; 
-I 

Synonymr I-propanol; scc-pmpyl alcohol; isopropanol 

Formula CAS No.: 67434 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

Hataidour Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WaUW1SC! FlAWHMU LIQUID. H A R W N L  IF 

SYSTPH. C4LSES IRIUT.4TION. 

Keep away from heat, sparks and flame. 
Keep container clwd. 
Use orith adequate ventilation. 
Amid breathing v a p r .  
Wash thoroughly after handling. 
A d d  contact with eyes, skin and clothing. 

SWALLOWED OR I , W E D .  AITECIS CE?TCRU. YEWOWS 

EMERGENCY/FIRST AID 

If wllorved, give water to drink. Induce vomiting if medical help 
is @t immediately available. Nenr  give anything by mouth to an 
unPbnscious penon. If inhaled, rem= to fresh air. If not 
bething, give artificial respiration. If breathing is difficult, 
givpxygen. In case of contact, immediately flush skin or eyes 
wit .plenty of water for at least 1J minutes. In all cilses call a 
ph ician. 
SE 1 SECllONS. 

D6T Hazard Class: Flammable Liquid 

SECTION 1 Phvsical Datq 

Appearance: Clear, colorlcsr liquid. 
Odor: Rubbing alcohol. 
Solubility: Infinite in water. 
Boiling Point: 8 2 T  (IWF). 
Melting Point: S9T (-12S'F). 
Specific gravity 0.79 
Vapor Density (Air= 1): 2.1 
Vapor Pressure (mm Hg): 33 @ 2VC (WF) 
Evaporation Rate: (n-WAC = 1) 2.83 

SECTION 2 Fire and Exulosion lnfonnat ioq 

Fire: 
Flammable Liquid 
Flashpoint: 12'C (SYF). (closed cup). 
Autoipition tempenture: 399°C (7WF). 
Flammable limits in air, % by volume: 
[el: 2.0; uel: 12.0. 

Explosion: 
Above nash point, vapor-air mixtures are explosive within 
flammable limits noted abovc. Contact with strong oxidizers may 
cause fire or explosion. 

F in  Extingulshlng Media: 
Wafer spray, dry chemical, alcohol foam, or  carbon dioxide. 
Water spray may be used to keep fire exposed containen cod. 
Special Information: 
In the event of a fire, wear full protective clothing and 
NOSH-approved self-contained breathing apparatus with full 
facepiece operated in the pressure demand or other posit'm 
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 source and flash 
back. 

SECTION 3 Rcectivltv D atg 

Stabiliw 
Stable under ordinary conditions d use and storage. H u t  and 
sunlight a n  contribute to instability. 

Hazardous Dccompositioo Products: 
Toxic gws and vrpon such as carbon monoxide may be reluscd in 
a fire involving isopropyl alcohol. 

Hazerdous Polymerfratloo: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong oxidizers. acetadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combinrtion, hydrogen perodde-sulfuric 
acid combination, potassium tert-butoxide, hypochlorow acid. 
isocyanates, nitroform. phosgene, oleum and perchloric acid. 

Remove all sources of ignition. Ventilate area of leak or 
spill. Clean-up pcrronnel requirr protective clothing and 
respiratory protenion from vapors. Small spills may be 
absorbed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite p p e r  in 8 
suitable location away fmm combustible matedalr Contain and 
rccuver liquid for reclamation when possible. t r r fer  @ls. 
and lot s u e s  a n  be collected as hazardous waste and atomized ' 
in a suitable RCRA a p p m d  combustion chamber, or absorbed 
with nrmiculite, d y  sand, earrh or  similar material for 
disposal as hazardous waste in a RCRA apprwcd facility. 

Ensure compliance with local, state and federal regulations. 

. 

NFPA Ratings: Health: 1 flammability 3 Reactiwv. 0 
Effective Date: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 
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SECn0.U 5 Health Hazard Information 

A. EXPOSURE/HEALTH EFFECrS 

Inhalation: 
May cause irritation of the nose and thmat. Exposure to high 
concentrations has a namtic effect, producing sjmptoms of 
drowsiness, headache, staggering, unconsciousness and possibly 
death. 

Ingestion: 
May cause d m i n e s s ,  unconsciousness, and death. 
Gastrointestinal pain, cramps, nausea, vomiting. and diarrhea may 
also result. The single lethal dose for a human adult = about 250 
mls (SAX S h h  Edition). 

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

Eye Contact: 
Vapors may irritate the eyes. Splashes may cause severe 
irritation, possible corneal burns and eyc damage. 

Chronic Exposure: 
Prolonged contact with skin may cause mild irritation, drying, 
cracking, or contact dermatitis may develop. 

Aggmration of Rt-cxistinp Conditions: 
Pemns with preexisting skin disorders or eye problems or 
impaired respintory function may be more susceptible to the 
effects of the substance. 

B. FIRSTAID 

Inhalation: 
Remove to fresh air. If not breathing, give attificial 
respiration. If breathing is difficult, giw oxygen. Call a 
physician. 

Ingestion: 
Give water to drink. Induce vomiting if medical help not is 
immediately available. Ncver g k  anything by mouth to an 
unconscious person. Get medical attention /mmediately. 

Skin Exposure: 
Remove any contaminated clothing. Wash skin with soap or mild 
detergent and water for at least IS minutes. Get medical 
attention if irritation deyclops or persists. 

Eye Exposure: 
Wash eyes with plenty of water for at least 15 hinutes, lifting 
lowcr and upper eyclids occasionally. Get medical attention 
immediately. r 

C. TOXIClTY DATA (RTECS, 1982) 

Oral rat LDSO: 5840 mg/k& Skin rabbit LDSO: 13 
p/kg ~nha~rtion rat LC% ldooo ppm/EH. Mutation references 
cited Aquatic Toxicity ratingTLm96: 1OOO-10 ppm. 

s ECnO N 6 Occumtionel Contro IM eaiura 

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL): 
400 ppm CCWA). 
-ACGIH lhreshold Limit Value (TLV): 
400 ppm W A ) ;  500 ppm (mL). 

Ventilation System: 
A system oi I w l  and/or pnenl exhaust is recommended to keep 
employee crpocum below the Airborne Expoaure Limits. tout 
exhaust vcnti~rtion is generally prefemd because it cln contd 
the emissions of the contaminant at its sourre, preventing 
dispersion d It into the general work a m .  Plure  refer to the 
ACGIH document, 'Industrial Ventilation, A Mapurl of 
Recummended Practices', most recent edition, for details. 

Personal Respirators: (NIOSH Approved) 
If the TLV is exceeded a full facepiece chemical artridge 
respirator may be worn, in general, up to the mrdmum UK 
concentntion spccilied by the respirator supplier. Alternatively, 
I supplied air full facepiece respintor or aidind hood may bo 
Wrn. 

Skin Protection: 
Wear impenious protectk dothing including boots, $ow, lab 
coat, apmn or ccrvenlls to prcvent skin contlct 

Eye Protection: 
use chemical safety goggles and/or a full face shield where 
splashing is pible.Contrct lenses should not be worn when 
working with thm materid 
quickdrench facilities in work area. 

Maintain eyc wash fountin and 

N 7 sto- 

Protect r&inst physical damage. Ston in a cod, d y  
well-ventilated location, away from my a m  where the fin hur rd  
may be acute. Outside or detached storage u prefemd. Separate 
from oxidizing materials. Containers should be bonded and grounded 
for transfers to awid static sparks. Stonge and use 8cCU should 
be No Smoking a m .  Use non-sparking type tools and equipment. 

~ o o o o ~ o ~ o ~ ~ o o . o o o ~ o o ~ o o o ~ o ~ o ~ o . ~ o o ~ ~ o o ~ ~ o o o o o o o o o ~ ~ ~ o e a o ~ o ~ ~  
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Matel( .1 Safety Data 
Kiiicrrcncv I'hune Number: J 14-982-5000 

. ........-... "- ......... -..-..r .--. ..-..I.".". .....,..... U,L,,I.C, <. .p-&m 

Impiicd. or merchantBbiiily, fltars fw 8 putkulu pur- w W  ram lo 
Lbe lnfwmrtloa set lmh herein or lo ihe product to wh qlmn.clur 
refen. Accwdinyty. Mrlllnckrodt wUI Ilo( be rapad( -sa 
resulting from w d w  reliance upon lhb Informatlor. 

make:, no representation iw to ib comprehenriveneu or accuracy. 
Individuah rewiving thb 
judgment in determining itr appro 

4 esercbe their independent 
w for a pyticular purpose. 

M o l l i n k r i d .  Inc.. Science Pnnlucls Diviriun. P.O. Box M. Paris. KY 4 h l .  

NITRIC ACID, 70% 
Pm DUCT IDENTIF ICATION: . < 

S&nymr. Aqua Fortis; Azotic Acid; Nitric Acid 70% 

F o p &  CAS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Formula: "03 

Hazardous Ingredients Not Applicable 

P - 

PRECAUTIONARY MEASURES 
DASCLR! !SIROM OXIDIZER CONTAfX WTH 
O M E R  .UTERIAL .WY CAUSE nllL 
CORROSIVI. UQbID AND MIST CAUSC S M U E  BCaYS 'LD A I L  

ISHALED. IhXUAllON .MAY UUSE LUNG DAWGO, 

Do not get in eye& on skin, or on dothint 
Awl:! ha th ing  mist. 
Use only with adequate vcntilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials 
Do not store near combustible materials. 
Store in'a tightly closed container. 
Rem- and wash mntaminatcd clothing promptly. 
This substance is classified as a POISON under the Fedenl Caustic 
Poison Act. 

BODY nsxz .WY IL FATAL IF SW.UUWED. H A I L H ~ X  IF 

EMERGENCYIFIRST AID 

In c$e of contact, immediately flush skin or eyes with plenty d 
w a r y  for at least 1S minuter If swallowed, DO NOT 1"DUCE 
VOdJTlSG! Give large quantities of water or milk if available. 
S c v e  give anything by mouth to an unconscious person. If inhaled. 
rern#e to fresh air. If not breathing, give artificial 
respplion. If breathing is difficuli. give oxygen. In a11 cases 
tall %physician. 
iEE3ECnON 5. 

DOT Hazard Class Oxidizer 

SECITON I Phvsical Data 

Appcrnncc: Clear, colorless to slightly ycUow 
liquid. 

Odor: Suffwting raid. 
Solubility Infinite in water. 

Boiling Point: 122Y (UP9 
Melting Point: -34T (-WQ 
Specific Gnvity 1.41 

Vapor Density (Air= 1): 2-3 approximately 

Evapontion Rate: No information found. 

I 
I 

Vapor ~ r r r r u r r  (mm HI): 62 @p ax ( ~ 9 '  

SECllON 2 Fire and E XdOSiOO I O f O l l U a ~  log 

Fire: 
Not mmbustibk, but substance b 8 strong oxidizer and iu h u t  
of Metion with reducing a p n u  or combustibles may a w e  
ignition. Can ruc t  with metals to release Clammabk hjdmgco 
pr 
Explosion: 
R u c u  explaivlcly with combustible organic or readily oxidizable 
materials such as alcohols, turpentine, chumd,  oqpnic 
refuse, metal m e r ,  hjdropn sulfide, etc  

Fire Estinguisbing Media: 
If inmhrcd in a fire, use water spny. 

Increases the flammability of combustible, organic and readily 
oxidizable materials In the cwnt d a  fire, wear full 
p m t c c t k  dothing and M O S H - a p p M  s c l f ~ t a i n e d  breathing 
apparatus with full facepiece opented in the presturr demand or 
other posit& pressure mode. 

Special Infomation: 

-ON 3 Rcactivitv D U  

Stability: 
Stable under otdinay conditions of use and storage Containen 
may bunt when hated. 

Hazardous Decornpositlon M u d s  
When ha ted  to dcromposition, cmiu to& nitrogen oxides fumu 
and hydrogen nitrate.. Will met with water or s lum to produe 
h u t  and toxic and cornrive fume& 

Hazardous Polymerirotion: 
Will not occur. 

Incompatibilitier 
A danprouslyponwful oddking agent, mncentnted nitric acid 
b incompatible with m a t  subruncq erpccirllyrtrong b w ,  
metallic pmden, carbides, h j d w n  s u U i  turpentine, a d  
comburtblc o r p k  

~ o i a t e  or endarc tha uu of the krtr or rpiu a m - u p  
pcnonnel should wuc proteaiva dothing rad ceqintory 
equipment ruitabk for todc or 00- flu* or npoa 
Small Spilk Flush with water and neutnltc with dUhc 
material (soda ash, lime, etch S m r  with excess water. 
Larger spills and lot sizes Neut& with alkaline material, 
pick up with absorbent arrtcrial (ud, urth, nnnhl i te)  rod 
dispac in a RCRA-rppM Wu(0 facility or W r  the 
ncutnlted s l u y  with excss water if loul o r d i n a m  allow. 
Provide forced vcntilrtion to dissipate fume& 

Reportable Quantity (RQ)(CWA/CERCLA) : loo0 Ibr 

Emure compliance with loal, state a d  federal rrgulrtionr 

NFPA Ratings: Health: 3 flammability 0 Reactivity 0 Other: Oxidizer 

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

c 



NAI KAC WLLU, IUYO Effective Date: 100-21-86 Supersedes 09-04-85 

SECllON S Hcs Itb Ham rd Informetioq 

Inhrlrdoo: 
Comrkel Inhalation of vapors a n  uw breathing diffilties 
and lead IO pneumonia and pulmonary edema. which may be fatal. 
Other symptoms may includa coughing, choking, and idtation of 
the me, throat, and rrcpintory tnct. 

Ingestion: 
Corraivel Swallowing nitric Kid can cause immcdiare prin and 
burns of the mouth; thnut, aophagus and gastdntcstinal tract. 

Ski0 contnct: 
Comrk!  Can aw ednerr, pin, and severe skin bums. 
Concentrated dutbnr  c a w  deep uken and stain skin a ) 4 O W  

or yc l low-bm tolor. 

Eye Contact: 
Comrk!  Vapon am irritating and may cause damage to the 
eju.  Splacha may aue severe burns and permanent eyc damage. 

Cbronk Exposum 
Long-term expaure to mnccntnted vapors may caw emion of 
teeth. Long term erpaura seldom ormr due to the co- 
propcrtks of the rid 

Aggrrntloo d Fmexlstlog C4ndltionr 
Person8 witb pm-existinj skh diden or eye d b  may be 
mom susceptible to the ellectr d this substarm. 

Inhala tion: 
Rem- to fmh air. If not bre8thing. g k  artificial 
respintioh U breathing is dnkult, & h ~  oxygen. Call a 
physician. i 

DO NOT INDUCE VOMmrVO! G k  large qwntitiu of 
water or milk if mi labk  k r  ghe anylhing by mouth 10 
an u ~ M c i o u r  pcmoa. Get medical attenth immediately. 

SUO Exposum 
la tw of ronrrct. immediately flush skin with plenty of water 
for at lust  1J minutes while retnoving contamhated clothing 
and shoes. Wash dothing before rew. lRoroughly clan shou 
before reuse. Get medical attention immediately. 

Eyo Exposum 
Wash c p  with pknly ofwater for at lurt U minuter. lifting 
h e r  and upper eydidr ooutionally. Get medical a t t e n t h  
immediately. 

, 
I ~ t I o o :  

). 

Veotllstiom System: 
A system d bcal andor p n c d  exhaust is mmmmcr;ded to keep 
cmplorce crpaurrr below the Airborne Eqcsurr UmiU. k a l  
c h a m  nntilation is pcnenlly pmferrcd kaw it a n  rpntd  
the cmivionr of the contaminant at iy source, pmenting 
dispersion of it into the general nark a m .  Please mfer to the 
ACGlH document, 'Industrial Ventilation. A N a n d  of 
Recommended Pnaicd, m a t  mxnt edition, for detail. 

Personal Respinton: (NIOSH Approved) 
If the TLV is exceeded, wur 8 supplied air, full-farcpiccc 
respirator. airtined hood, or self-contained berthing appantw. 
Nitric Kid is an oxidizer and should not m e  in contact with 
artridges a d  cannisters that contain oxidiiubk materials. such 
.I activated charcoal. 

Skin Protection: 
W a r  impcrviour protectivr clothing, including boog daws, lab 
aut, apnm or crrvcnllr to prevent skin amtact. 

Use cbemiul safety goggier &/or a full face shield where 
splashing h gOQibk.Contact lenses should not k yocn when 
working with thii materid. 
quickdench facilities in work 8- 

Eyo htection: 

Maintain cyc wuh bnta in  and 

Keep in tightly c k d  container, storrd in a mol. 
dry, nntikted a m .  Protect frwn physhl drmage and d i m  
sunlight. 
aloistum. 

lrdrte fnwn iaannpatibk rubsIancu Protect from 

.................... .....................#........~*......*. 
NKRA 

%. . . .  



- _ _  
judpent  in de te rmhg  ib approprlaknesm for a particular p&pose. Material Safety Data . 

Emergency Phone Number: 311-982-5000 

resultbs from w d w  reWmnca upor ihb Wormdon. 

MdlincLmll. I=.. Science Products Division. P.O. Boa M. M s .  KY .)MI. - 
* 

~ L F U R I C  ACID 96% 
B 

mODUCT ID ENTIF ICATION; 

Synonyms: Oil of Vitriol 

Formula CAS No.: 7664.93-9 

Molecular Weight: 98.07 

Chemical Formula: H2S04 

Hlurdous Ingredients: Not applicable. 

p p  AS S 
DWGIR! CORROSIVE UQlJlD AVD MIST 
CAUSE S ~ I U  BURVS TO ALL JJODY nssm MAY BC FATAL 

uusc LUNG DAUGL 
IF SWALLOWCD.,WRWNL IF I a W R  L W T I O W  *MAY 

Do not get in eyes, on skin, or on clothing. 
Do not bruthe  mist. 
Keep mnainer c l o d .  
UK only with adequate ventilation. 
Wash thoroughly after handling. 
This substance is classified as a POISON under the Fcdcnl Caustic 
Poison Act. 

8 -MERGENCY/FIRD ST 
og 
i$ all 0x1 call a physician. in case of contact, immediately 
&.sh skin or eyes with plenty of water for at leut U minutes. 
IJ m l l o w d ,  DO NOT INDUCE VOMITING! G h  large quantities of 
$ter. Never give anj?hing by mouth to m unconscious person. 11 

L 3  pintion. If breathing is difficult, give oxygen. 
k E  SECT!ON S. 

DOT Hazard Class: Corrosive Material 

haled, remow IO f m h  air. if not bruthing. give artificial 

- 
A p p n n c e :  Colorluc, oily liquid. 
Odoc Odorless. 

Solubiliw Infinite @1 WC 

Boiling Point: ea. 3iQC (SWF) 
Melting Point: ca. -1CC (6'0. 

SpecifK Gnviy 1.84 
Vapor Density (Air - 1): < 0.3 @ 2S'C (Vp) 

Vapor Prusure (mm HI): 1 @ 146'C (2WF). 
Evapontion Rate No information found. 

SE f l q  I Inf 

Fire: 
Not combustible, but substance is a stmrg oxidizer and iU h u t  
of reaction with reducing agents or combustiblu may uuse 
ignition. R a a r  with m a t  metals releasing flammable, 
potentially cxplorive hflmgen gas. 

Explosion: I 

Not combustible, but substance is a strong oxidizer and iU h u t  
of reaction with reducing agents or combustibles may caw 
ignition. 

Fire Extinguishing hledlr: 
Dry chemical. form or arbon dioxide. Water spray maybe urcd to 
keep firr exposed containers cool. 

Special Information: 
In the m n t  of a fire, near full protectbe clothing and 
MOSH-apprwcd selfcontained b m t h i n g  apparatus with full 
facepiece opcnted in the prezrurr demand or other positive 
prccsure mode. 

Strbllltr: 
Stable under ordinary conditions of use and stomp. 

Hazardous Dccomposltloo Products 
Todc f u m u  ot odes  ot sulfur. Will r u c t  with wltcr or s l u m  
to produce toric and comrivc fumu. Ructa with u h o n a t u  to 
gcncntc arbon dioxide gas, a d  with cymnidu and sulfides to 
form pohnour hydcugca cylnMe and hflmgea rulfide 
rcspcakly.  

Hazardous Pdymtrizatloa: 
. Will not occur. 

* Inrompatibllitica 
Water, b u y  orpdc material, batogcn8, metal acetyiidu, 
oxides a d  hydrides, strong oxidig  and d d n g  agent8 and 
many other babe 8ubst.nrrr 

Dike and COver lullrig or rpiUed UquM with dirt, 
vennkulite, kitty-litter or other lnerl absorbent. Cwcr 
cpill with wdiurn bicarbonate or coda u h  and m k  Clan-up 
personnel r c q u h  proteak ckrbing and r r s p i n t o q  
protcdiocl fIom npon and mistr Neutnlted waste may bc 
rwrtainerized and dirpacd in a RCRA apprand waste disposal 
facility. Flush arm d spill with dilute rod. uh d u t h  and 
disard to sewer. 

Reportable Quantity (RQXCWA/CERUA) : loo0 Ibs. 

Easure compliance with local, slat? and federal regulatio~U. 

NFPA Rstlngs: Health: 3 Flammability: 0 Reactivity: 2 Other: Water 

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



E l k c h e  Date: 10-21-86 Supersedes 09-05-85 

SECllON 5 Health Hizmrd ln~nrmrtlotl 

A. EXPOSURE / HEALTH EFFEm 

Inhalatlon: 
Inhalation produces damaging elleas on the nlucous mcmbnnu and 
upper respintoty tnd. May cause lung edema. Sympl~mr may 
include imtation d the nose and thrort, and labored breathing. 

0 Ingestlon: '3  Conwive. Swrllowing can cause severe burns d the mouth, 
th-t, and stomach, leading to duth. O n  cause sore thmt, 
vomiting. diarrhea. 

Skin Contact: 
corrosive. Symptoms d redness, pain, and  vert bum cm occur. 

Eye Contact: 
Conwive. Splashes can cause blurred vision, redncu, pain and 
sewre tissue burns. 

Chrontc Expsum: 
Long-term exposure to mist or v a p n  may cause damage to teeth. 

Aggrevatlon of Pre-cxistlng Conditions: 
P c m s  with pretristing skin disorden or eye problems or 
impaired respintov function may be more susceptible to the 
effecls ol the substance. 

'3 

8. HR!XAID 

Inlirlation: 
Rem& to l ruh air. I l  nol breathing, give arl i l icial 
respintion. I C  breathing b dicTrlt, give oxygen. Cat1 a 
physician. 

Ingestion: I 

I l  swallowed, DO NOT induce vomiting. Give large quantiticr 
of water or milk U awilabk. Call a physidan immediately. 
Never give anything by mouth to an unconxiwr penon. 

Skin Exposure: 
In case of contact, immediately flush skin with plenty d water 
lor at least IS minuter whik removing contaminalcd clothing 
and shoes. Call a physician. 

* 

4 

Ventllntlon System: 
A system of local and/or general exhaust is recommended to keep 
employee crporuru below the Airborne Exposure Limits. Local 
exhaust ventilation h gcncnlly preferred because it can control 
the emissions d the contaminant at its SOUICC, preventing 
dispersion d i t  into the genenl work area. PICJSC refer to the 
ACGIH document, 'Industrial Ventilation, A Manual d 
Recommended Pnakcr', most recent edition, lor details. 

Personal Resplmtorr: (NIOSH Approved) 
If the TLV h emeded a Cull lacepiece chemical artr idp 
respintor may be worn, in gcnenl, up to I 0 0  t imu the TLV or the 
maximum use concentntion specified by the respintor supplier, 

Bwhkhever h ksr Alternatively, a supplied air lull facepiece 
respinlor or airlined hood m y  be worn. 

. Skin Protection: 
Wear impervious proledbe clothing. including boots, gloves, lab 
c o ~ t , a p ~  or coveralls to prevent skin contact. 

Eye Exposure: 
Wash eyes with plenty dwaler lor at k u t  12 minutes, lilting 
lamr and upper eyelids occasionally. Get medical attention 

, 

. 

Eye Protection: 
Use chemical ulety goggles and/or 8 lull lace shield where 

. splashing is piblc.Contad lenses should not be worn when 

.. 

immediately. 

c, TOXICITY D A U  (RTECS, 1982) 
wrking witb thir material. 
qukkdrencb facil i t iu in work area. 

Maintain eye wash fountain and 
Oral rat mu): 2140 m a g .  fnh8lalion Guinea Pig 
LCW 18 mr/mk - 
SECllON 6 Occypal lonnl Control Mrl~uns 

SEClldN 7 Stomee nnd S~cc ia l  Inrormntloq 

Store in 8 mol, dry, ventitatcd stonge area with acid 
Airborne Exposure Urnits: 
-OSHA Pennlrtiblc Eapbsurc Umit (PEL): 
1 mdm3 WA). 
-ACGIH Tlmshdd Urnit Value av): 
I mdm3 VA). 

rrtirtant lkon and good dninage. Protect lrom physical damage. 
Keep WI d direct sunlight 8nd awry lrom heat, water, and 
incompatible materials. Do no( wash out container and UK it lor 
other p u ' p o ~ ~ .  When dilulinb always add the acid lo water, never 
add water to the acid. 

. 

. 



m a i d  Pact Sheet* Version 2 

The i n f o r u t i o n  in t h i s  shee t  a p p l i e s  t o  vorkplace exposure r e s u l t i n q  from processing, 
manufacturing, s t o r i n g  or  handlinq and i s  not  designed f o r  the populat ion a t  large.  Any 
gene ra l i za t ion  beyond occupational  exposures should not  be made. The bes t  i n d u s t r i a l  hygiene 
pactice is t o  maintain concent ra t ions  of all chemicals a t  levels as lou  a s  is p r a c t i c a l .  

-#amcar Polychlorinated biphenyls. 

-8 Aroclor , Arochlor, Kaneclor, Clophen, Pbenoclor , Pyralene, krkarel, Asbestol, 
b e r t e e n ,  qrranol, Santotherm, Qorextol, Saf-Ti-Kuhlr No-Pldmol, Chenko and o thers .  

Rae$: k an insulating, aon-flolrppablr, thermally conductive, f l u i d  in electrical capacitors 
a d  trrnrf ormers. - 

- a n c a r  Hay be a clear, colorless o i l y  l i qu id ,  l i g h t  t o  d a r k  ye l lov  r e s i n  o r  wax, o r  

a: Aromatic, acrid. 

-: Very slov. 

-tor tn  w: mer not mix; sinks. 

white t o  ye l lov  pouder. 

-: Averaqe 8 hour exposure -0 1.0 mg/d (42% c h l o r i n e ) .  
Average 8 hour expoaure - 0.S mg/d (548 ch lo r ine l  . 

-: Average 10 hour &y/40 hour veok - 0.001 mq/m3. 

-3 Average 8 hour exposure - 1.0 mg/d (42% ch lo r ine )  . 
Average 8 hour exposure -- 0.5 mg/d (54% c h l o r i n e ) .  

- 2  

-: May produce i r r i t a t i o n  t o  nose, th roa t  and lungs, 
a r e  reported t o  be unbearable. Inhala t ion  may c o n t r i b u t e  s i g n i f i c a n t l y  t o  all sympcon~s of 
long tern exposure. 

S W n r  Absorption moderate. Contr ibutes s i g n i f i c a n t l y  t o  all symptoms of long term 
exposure. Sens i t ized  ind iv idua l s  may develop a rash a f t e r  2 days exposure by confac t  ac 
inha la t ion .  

w: * my produce i r r i t a t i o n .  

-t Absorption i n  d i g e s t i v e  system con t r ibu tus  s i g n i f i c a n t l y  t o  all symptoms of 
long term exposure, There are no reported deaths of huaans due t o  a s i n g l e  inges t ion .  
Hwever, experiments i n  animals suqqert t h a t  inges t ion  oi 6 t o  1 0  f l u i d  ounces would cause 
dea th  t o  a healthy I f 0  pound adult .  

Levels above l’0 mq/m3 

weir of L O  m q / d  are seve re ly  i r r i t a t i n q .  

-3 

-8 are r ead i ly  absorbed i n t o  t h e  body by all routes  of exposure. They may Persist i n  
tissues fo r  years  a f t e r  exposure s t o w .  The symptoms belw may be due t o  P a s  or t o  
c h a i c a l  contaainants. 

liiqh l w d s  of PCB vapor, 1 t o  1 0  Ipq/ma, may produce burning feeling i n  eyesi r  nose and 
face; dry throat; lung and thzoa t  i r r i t a n t ;  nausea; d i z z i n e s s  and aqqravacion of acne. 
Theso u y  be f e l t  immediately o t  be delayed weeks or  months. 

Chaiul acne, black heads, d a r k  patches on skin,  and unusual eye discharge have been 
reported by all routes  of exposure, 
t hese  effects a f t e r  tu0  days, O n u t  may not occur f o r  months. 
month.. 
PCBm may impair t h m  funct ioning of the  iaununa system. 

PCBs a t  high levels have been shown t o  produce cancer and b i r t h  defects in l abo ra to ry  
animals. Whether PQIa produce these a f f e c t s  i n  humans is not  known. 

Although some s e n s i t i v e  ind iv idua l s  have repor ted  
These effects may l a s t  f o r  

Liver damage and d i g e s t i v e  d is turbance  have bean reprotcsd i n  soma ind iv iduals ,  

*Prepared by the Bureau of Toxic Suhstance hses smen t ,  ~ e v  York S t a t u  Deparment of B a a t h .  
Poor an explanat ion of the term8 and abbrevia t ions  uaed, See V o x i c  Substances8 Bow Toxic IS 
TOXkar available from the  Nev Yorlc S t a t e  Department of Health. 

recycled paper ecology and environment 



2m.S 

m: Move parson t o  fresh a i r  and ge t  medical a t t e n t i o n  if  symptoms 
continue . 

Skin: R a m o v e  contaminated c lo th ing  i r w d i a t e l y .  Blot excess with paper 
towels. Wash affected area thoroughly w i t h  soap and water f o r  a t  l eas t  1 5  
aiautes. 

=: Rinse eyes w i t h  w8ter for a t  least 15  minutes. A drop of vegetable o i l  
MY be added t o  r e l i e v e  i r r i t a t i o n ,  Seck medical a t t e n t i o n  i f  necessary. 

-: G e t  immediate’ medical at tent ion .  

ltnfr to m: Serum SOT, SGPT and t r i g l y c e r i d e  levels have been used t o  
monitor l i v e r  damage . 

-: #on-flammaUe. - 
High beat and electrical discbarge may produce t h e  highly 

poisonow substances phosgene, hydrochloric acid  and chlor ina ted  
dibenzof urans. 

t n  a: - 
-: S t o r e  i n  a t i g h t l y  closed container  wi th  proper EPA 

labelling. 
f a c i l i t y  . 
showers and eyewash s t a t i o n s  should be read i ly  available. 

c-la c a m :  Wear gloves and aprons nrade of neoprene, vi ton o r  
polyethylene, safety glasses with side s h i e l d s  and inpervious shoes. 

apparatus w i t h  a f u l l  facepiece opar8ted i n  a p o s i t i v e  pressure mode or  a 
supplied-air resp i ra to r  w i t h  a full facepiece and an a u x i l i a r y  
self-contained breathing apparatus both operated in p o s i t i v e  p r e s s u r e  
mode. F g - A m  a -4 
vapor canister and a high-efficiency particulate f i l t e r  or  an escape 
self- contained breatbing apparatus. 

Storage f o r  more than 30 days must be in an EPA approved 

Gaainccrfna: Provide local exhaust v e n t i l a t i o n  system. Sinks, 

: Fer apcy d-t-*&.l* 1 w - f ~  use  a self- contained breathing 

wear a gar mask with an organic 

G e t  workers out o f  spill area. 
ventf lat .  .rea t o  reduce vapor lcpels. Absorb on nonreactive material such as 
sand or vermiculite. In t h e  w e n t  of a s p i l l  and f o r  disposal in fomat ion ,  
contact  your regional o f f i c e  of t h e  Hew York State Departaent o f  Environmental 
CansetPation and the.U.S, Environmental Protect ion Agency. 

Wearing p ro tec t ive  c lo th ing and equipment, 

For more information: 
Contact t h e  Indus t r i a l  Hygienist o r  Safety Officer a t  your worksite or t h e  
New York State Deparment of Heal th ,  Bureau of Toxic Substance Assessment, 
2 University P lace ,  Albany, New York 12203. 

a 

a 



cbaaical Fact Sheet* - Version 2 

mmlmuNE 
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 g  from 
processing, manufacturing, s t o r i n g  o r  handling and is not  designed fox the  
populat ion a t  l a rge .  Any g e n e r a l i z a t i o n  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 
concent ra t ions  of all chemicals a t  l e v e l s  as low as is p r a c t i c a l ,  

- a m :  Naphthaline; CAS 91-20-3. 

m . N t  White tar, moth balls, moth flakes and others .  

tfscs: Moth repellent, i n s e c t i c i d e ;  i n  t h e  manufacture of p h t h a l i c  acid, 
anthranilic acid, dyes, r e s i n s ,  lampblack and o the r s ,  

-: White -f l akes ,  c a k e s  o r  powder. 

a: Mothball- like. 

B c h a P i g t - l :  Inso lub le  . 
- 0.03 ppm. 

-: Moderate r a t e  of change from a s o l i d  d i r e c t l y  t o  a gas,  

- 
. -: Average 8 hour exposure -0 1 0  pap, e@ : None es tab l i shed ,  

: Average 8 hour exposure -- 1 0  p p .  

fnhalatlan: Levels above 10 ppm may cause headache, nausear excess ive  
sweating and vomiting. 

m s  May Cause i r r i t a t i o n .  If hypersens i t ive  t o  naphthalene, severe  
i r r i t a t i o n  may occur . 
m: Levels  above 15  ppn may cause i r r i t a t i o n .  Direct con tac t  may cause 
severe  i r r i t a t i o n ,  in ju ry  t o  t h e  cornea and a b l u r r i n g  of vis ion .  

ZngsShn: Inges t ion  of 1 f 2  gram ( Y 6 0  ounce) may cause  nausea ,  vomitinq, 
abdominal pain, i r r i t a t i o n  o f  t h e  bladder ,  and brown o r  b lack  c o l o r a t i o n  of 
the urine. 
s t u d i e s  i n d i c a t e  tha t  t h e  probable l e t h a l  dose for an adu l t  is 5 t o  15 
grams (U16 t o  1 /2  ounce). 

The symptoms usual ly  disappear  a f t e r  a few days, Animal 

-: 

Repeated i n g e s t i o n  of 112 gram doses may cause clouding of the  eye. 
InhaAation of l e v e l s  above 10 pp~ l  may c a u s e  headaches, nauseaLI  vomiting and 
a f e e l i n g  of genera l  discomfort,  Chronic skin problems are r a r e ,  except  i n  
cases of hypersens i t iv i ty .  

'Prepared by t h e  Bureau of Toxic Substance A s s e s b e n t ,  New York Sta te  
Department of H e a l t h .  
see "Toxic Substances: How Toxic is Toxic. a v a i l a b l e  from t h e  New York S ta te  
Department of Health. 

For an explanat ion of the  tenns and abbrev ia t ions  used, 
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-Am: Hay iaqoire emesis or gaatric 1m8-8 saline a t b a r t i c .  and protein 
damalcrntr. O i l s  u y  speed absorption. Occurrence of h-lyds D.Y require  t ransfus ion .  
Brodirlysis may be raquired in caw of acute renal fa i lace .  -taction of  alpha-naphthol 
in urine ry k necmrury for &finitire diagnosis. 

namable. f g n i t a  a t  8aOC t l f l o ? ) .  

-brirc t . i l l l l t a r  U p p e r  - 6%.  lover  - 0.9%. 

-: W & t w r  carbon dioxide. dry &.rial or fou.  D i r e c t  water or spray on burning 
naphthalem a n  awe v io l en t  ud excessive foaming. 

ImuEUzi 
-: ai* toper8taua. 

h8-8 Vi018-y W i t b  S t t O l S g  O X i d i Z i n g  awX9tS (p8-98n8t88 
dichrmate) . matts explosively w i t h  &nitrogen pentoxide. - 

-: Store  i n  a COOI. d r y  place w a y  f r a  sources of h e a t  and ign i t ion ,  
protect containers f r a  damage. 

W C n a t r a l r l  Use with l o u l  exhaust vent i la t ion.  Sink88 showerr and cyuash  s t a t i o n  
sbould be mailable. 

1 :  
If contacz is likely war &ai& gogglesr face shield. plastic or rubber Cootwear, apro 
.ad gloves. 

-*vr -: L ~ I  1w-l* nu ta 100 pop use a choical cartridge resp i ra tor  with 
or nic  vapor urtfidqes and dust and m i s t  fUt8rSr a supplied-air resp i ra tor  or a 
s J L n t r i n d  bterthiaq apparatus. ta use a supplied-air 
r..piratot operated i n  continuow flov rode OE a pavered-air purifying respirator vi th 
org8aic vapor a r t r i d p . 8  and dus t  &nd 8 i s t  filters. use a - Chaical a r t r i d g e  resp i r8 tor  w i t b  org8nic v8por cartrid-r and hrgh-ef f ic icncy  

1 particulate filters. a supplied-air resp i ra tor  with a f u l l  .facepi.ce or  a self- contained 
m breathing apparatus w i t h . .  f u l l  f m p i e c e .  far 1-c1* ppple S O 0  tw uag in ar ras  at 
0 um a self-contained breathing apprratus  w i t h  a f u l l  facepieca 

o p r a t e d  in a pos i t ive  pressure rod. or a combination Typa C supplied-air r e sp i r a to r  w i t h  
O C) an aori1i.v sdf -conta ined  bC88thhg appratua, both with a f p l l  facepi- and o p r a t d  

in a positive pressure mde. .use a gar mask with an 
org8aic vapor canister and bigb-effiCi8n~y p r t i c u l a t e  f i l t e r  or  an a s a p .  self- contained 
breathing appmrator, PI!- o w  a self-contained breathing a p p r a t u s  vitb a 
f u l l  facepiece oprated i n  a poai t ive pessore #de. 

r-r- a 

G e t  all workers out of tbe s p i l l  area. 
i n t o  a fiber carton. 
Dep.rtr*nt of Emiromenta l  Consemation. . 
Pot sore informations 

Wearing proper protec t ive  clothing and e q u i p e n t  
For f i n a l  disposal  contact your regional o f f i c e  of the k w  York s t a t e  

Cont8ct the Indus t r ia l  Bygienist or  Safety Officer  a t  your wrksite  O r  the  tie York State 
Pemrment  of 8881th. Bureau of Toxic Substance Aasesment, 2 University Place, f ibany ,  

....., I..... ..... I r... :I ...... C. . !?!?!!$!$,*p$nr 12203 



Asusms 
The i n fo r r a t i on  i n  t h i s  sheet appl ies  t o  vorkplace exposure resul t ing from processing, 
~ n u f a u u r l n q ,  seorinq or handling and is not designed f o r  the population a t  large.  Any 
general izat ion beyond occupational exposures should not be made. The  b e n  indus t r i a l  hygiene 

Chcm-1 m: Amodte, amianthus, act inol i te ,  tremolite,  an thophyUte ,  amphiboles, 

-8 A s u r i t e  and others.  

mr Heat-resistant h s u l a t o r ,  inert filler, component of cements or brake l in ings ,  and many 

ractiee i s  t o  minimize exposure t o  a l l  chemicals, 

crocidol i te ,  chrysotile, c a l c i u m  magnesium oilicate; CAS U32-21-4. 

e 
others. 

7 
-: line, Jlmder, flarp f i b e r  which can.be vhi te ,  green, blue or qrey-brown in color. 

Q&r: None. 

-4a+ f n  W-: Insoluble. 

Average 8 hour exposure -- 0.2 f iber /cubic  centimeter ( e f f ec t i ve  7/86). 

Average 8 hour exposure -- OJ f i b c d c u b i c  centimeter. 

~ R T n  Rae- Averaqe 8 hour exposure -- amosite - 0.5 f i b e d c u b i c  centimeter,  

.._ forms - 2 f i b e r d c u b i c  centimeter. 
chrysotile - 2 f ibers /cubic  centimeter, c roc idol i te  - 0.2 f iber lcubic  centimeter,  o the r  

v 
Short tmrr exposure t o  asbest08 h a s  been shown t o  increase the r i s k  of developing lunq  
cancer, including oeso thdiooa .  Such i l l ne s se s  and their symptoms develop over a number 
of years and are usually associated v i t b  lonq term exposure t o  cancer-causing substances.  
Bowever, due t o  th8 ac t ion  of asbes tos  fibers t rapped in t h e  lung, no l eve l  or dura t ion  of 
exposure caa be aS8UlPad t o  be f r e e  of risk and any exposure may cont r ibu te  t o  t h e  
development of disease. 

e 
w 

Exposure t o  asbestos fibers h a s  been shown t o  c a u s e  an increased r i s k  of developill9 
s eve ra l  forms of cancer and o the r  chronic lunq disease. These diseases usually d e v d o F  
over a number o f  years,  b u t  may appear more rapidly.  Once establ ished,  t h e  disease 
becomes p r o q t e s s i v d y  worse even Ff exposure h a s  ceased. Due  t o  t h e  long period t h a t  may 
elapse between exposure and t h e  onset  of disease,  OSHA requi res  medical monitorinq of 
votkerr occupationally exposed t o  asbestos. There is a very la rge  increase  in t h e  r isk of 
devcfopinq lung cancer in vorkr ro  exposed t o  asbes tos  vho also smoke c igare t tes .  Because 
asbest08 can c a u s e  cancer,  a t tempts  should be  made t o  reduce exposure EO t h e  lowest l e v e l  
possible  through the u s e  o f  engineering controls ,  p ro tec t ive  equipment and app rop r i a t e  
work practices.  The failure of vorkerr exposed t o  asbestos  t o  follow proper ucrk 
prac t i ce s  (such as showering and changing co clean c lo thes  before leaving work) can expose 
f a i l y  rnembera t o  a8bestOS fibers brought home on clothing. 

*Prepared by the Bureau of Toxic Substance ASSeSsment, New York S t a t e  Department of Health. 
FOC an explanation O f  t h e  terms and abbreviat ions used, sea "Toxic Substances: Bow Toxic i s  
Toxic' ava i lab le  from the N e w  York State Deparzment of Heath .  

. . .  
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mhlaghn: Wove perron t o  fresh air. am any flbmrs away from nose a d  moan. Seek 
m e d i c a l  attention, if neceuary .  

w u b  material from skin uithout inhaLiag f ikr8 .  -we  .nt sailed clothing. 

m: u u h  w i t h  rater for U minutes. 

m: Seek m o d i &  attention. it neas88ry .  

seek  medial attention. U n m s s a r y .  

Glarr.lr lon-flumahle. 

CMIrrt: stahle. 

v 
Several N e w  Tork State a g e n d a  regulate upects of the Ubr8t08 r a o * a l  FndusZry. The 

0ep.ra.m d tnvironmemtrl Coruocvatioa ddrerses b s w s  of t r u r s p o r t a u o n  and 4Isposa.l 
of materials o n t l i n i n q  asbestos. ?bo Departreatr af Boaltb and Labor are devrlopmq 
r.gtrlations for l i a n d n q  d contraceor& ce&fiation d rorkers and emtahlirhment of 
a i t e r i .  for tr-9 and work p r . c r i a s  in tbe ubeuos raw& hdumtry. lor more 
information. please c0llt.c~ the approprL.re a 8 t e  agency. 

v: . Use closod. heawy-qmge. Lpervaoos c f u t i c  bags in ualed ri5id 
contaiaorr  prot.ct8d fr# pbysie8L d a m a q e .  Do noe smoter ea& or drink in the work arm. 

-: To r e d o a  the torut ion  of d u e .  u b e s t o s ~ n t ~ p  materials  should 
be w e t  doun. before king  diatorbed. uitb u r t r r  that o n t a m s  a su r f ac t an t  Or v e t u n q  
aqent k.q, detergent). A l l  hud-og.rated and power-operatea t o d S  rbrch 8.t r d e u e  
ube.Cos riberr in excess of OSBA s tandards  must be r u p p l k d  uitn local exhaust r y s t r m s .  
I soh t ion ,  enclosure and dumt col lect ion ~etbods should be u8d .  Shovers. s inks  and eye 
u8.h rcat ions 8boPld be readily . r U d l o .  -- a n u r e t e r  r e q u r e  We use 
of specir l  Clotbiaq I coveralls. h u d  coverinqs, gloves and t o a  0werinqa1~ change rooms 
uitb tu0 soparate lockers tono for s trwt  clothes and on. for  w r k  dothe.) and a m e d i c a l  
aurre i l l .n t .  program. Lmplqerr are urged t o  c o n t a a  tne&r reqioarl OSBA ofcacer t o t  l ore  
detai led information on tbe requiremontr of the revised O S l A  s t a o a r d  f o r  occupational 
expo8ure t o  a s b 8 n o r  

respirator  vitb bigh-ef f ic iency filters. ?or - - I *  un ta 10 cse 
tbe above w i t b  a Cull t acep im.  -l.rcl* nu to 20 use a 
povered air-purifyiaq resp i ra tor  vitb hiqb-dLiaency Lilterr or a s u p p i i d - u r  respirator 

le u.e a operatod In a tontiauous-flow rode. lor &*Is IIU r e  
a f u l l  f a c e p i e c c  derana  mode. Lpc 
e use a supplied- air resp i ra tor  vita a full 

tace?ii.crr 0pesat.d in pressure  demand rode and equipped uitb an auxilrary p o r t t i v c  
pre88ore self-eontainod br eathbmg apparacns. 

PrMIctirr: M use an air-pueityhq 

Werrinq protective equipment. uu a wet-wp or higb-efficiency vwoam t o  clean area. Avoid 
blouin9, dry-broshinq and dry-wppinq, all of ubi& may raise d u r t  levelk t o e  krlormauon on 
proper rcorrqe and disposal  of rastes contuninq  asbestos. contact  your reqional ofrice of the  
lsnr Xork State Department of Environrentr l  Consorvation. 

?or more information: 
C 0 n t . U  the Indus t r ia l  Byqieaist or S a f e t y  0ffi-r a t  your w o r k s i t e  or t he  New rock S t k  
Departaent of U e r l t h .  Bure8u of Toxic Substance C L I s o ~ ~ o n f .  2 university Place, Albany, 
new Tor& Uf63. 

-. 
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EatzEu 

me information in  t b i s  shee t  appl ies  t o  workplace exposure r e su l t i ng  from processinq, 
unufac tur inq ,  s t o r ing  or handllnq and LS not desrgnrd f o r  the population a t  large.  Any 
gener.lization kyond occupational rxposuras should n o t  be made. Thu beat i ndus t r i a l  hyqirne 
pgactica is to maintain concentrat ions of all chemicals a t  l e v e l s  as lou as i s  prac t ica l .  

v: Benzol, phenyl hydrid., c y d o b e u t r i e n e ;  CAS 71-13-2. 

-NIacst Benxole, Benxelene, Carbon Oil, Carbon Naphtha, Mineral Naphtha, Hotor benzol, 

w: In t b e  unuiacture  of styrener  pbenol, detergents ,  organic chemacals, pes t ic ides ,  

Nitrat ion benzene, Phene, Pyrobenzol and others. 

plut icr  and resins, syn the t i c  rubber, avia t ion  f u r l  , pbacmaceucacals. dyes, explosives, 
gasoline, f lavor8  and perfumtrs, p u n t s  and coatings. Used in t h e  rndus t r ia r  processing of 
nylon, c r r W n  food products and photographic chemrcals. 

-: Colorless  l iquid.  

pdpf: Strong, pleasant.  

m i a r  in w: S l i g h t l y  aoluble, f loa ts ,  

-8 IL.pid. -- . 
-8 Averaqe 8 hour exposure limit -0 10 p p .  

-8 1 PPI- 

-: Average 8 hour exposure l i m i t  -- 1 0  p p .  

-. -8 Benxene may produce both nerve and blood effects, I r r i t a t a o n  of the nose, 
throat .ad lung8 aay &cur (3 ,000 ppa m y  be t o l e r a t ed  f o r  only 30 t o  6i1 minutes). 
congeation u y  OCCUr. Meme ef fects  may include an exaggerated f e e l m q  of well-being, 
excitemenf, headache, dizz iness  and s lur red  r ~ a a c h .  
deatb may result. 
30 minutes. 

Lunq 

A t  hiqh l eve l s ,  slowed breacninq ana 
Death has occurred ac 20,000 ppa f o r  5 t o  10  minutes, or 7,500 p p  f o r  

-8 
is poorly absorbed. 
ef r .cLs. 
& g a r  nay cause severe i r r i t a t i o n .  

tbose l i s t e d  under. inhalation. 
urd death. 

Irritation may occur, with redness and b l i s t ec inq  if not promptly renoved. Benzene - Whole body exposure Cor 30 mLnutes has bern reported w i t h  no h e a t h  

Kay cause i r r i t a t i o n  of mouthr t h roa t  and stomach. Symptoms a r e  simiizr t o  
One t a b l e a p o n  may cause col lapse,  bronchit is .  pneumonia 

t a n a - 2  

Ray cause l o u  of a p p . t i t e r  nausea. weigbt l o s s ,  fa t ique ,  muscle weakness. headache, * 

dizziness, nervousness and i r r i t a b i l i t y .  
25 p p  fo r  several years and 100 p p  Lor 3 montns. 
prioda of 6 months, o r  more, severe i r r eve r s ib l e  blood changes and damaqe t o  l r v e r  ana 
hear t  may OCCUC. Temporary partial para lys i s  has been reportea. 

Benzene is a known bumur urc iaoqen .  Expoaure has been l inkrd  t o  increased r i s k  of 
several form8 of leukemia. 
should bo conducted. 

Hild anemu has been reportea f corn exposures of 
A t  l e v e l s  between 100  ana 200 p p  f o r  

Periodic blood t!sts of occupationaliy exposed ina iv idua ls  

.9tep.t .d by the Bureau of  Toric Substance ksesanen t .  N e w  York S t a t e  Department of Realth.  
?or an explanation of t b e  terms and aobcaviations uaed, see Y o r i c  Substances: 
Toxic' r va i l ab l e  from the Neu York Sta t e  Departlllent of flealth. 

How Toxic is 
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-r R e m o v e  t o  fresh air. Ciwe  a r t i f i c i a l  respir8tion or oxygen i f  

-: 

m; 
-t Do not try to indue8 va i t iag .  

mammary. Seek  m e d i c a l  actentaon. 

for a t  l e u t  5 minutes. Seek medical attention, i f  necessuy. 
1-e soiled clothing w a t e l y .  

Irrigate eyes w i t h  water for a t  least 1 S  rbut.8. 

Wad tborooqhly w i t h  n p  .nd water 

Seek r e d i a l  attenzaon. 

Seak m d u l  attenuoa i r r d i a t a y .  

ea -t Severe 8rpos~re may twoire suppcu+.  U U U C ~  for pulrorvy 
.drw. 

-: ?lammb-uhle, vapor may sped coddirahle dist.ao to a SOO~CR of ignition 
and t l u h  back, Ignites at -UOC (l2Wl.  

0pp.r - 7 i l t  . Lower - 1.38. 
-: Carbon dioxide, d q  &.rial or f o r .  - 

?a A r p f d t  Contact with strong osidizers. or iron in the p a e n a  of 
chloriae or broline. 

- t a r n s  Llpomte t o  s0urc.s of ignitioa, 

- -  
.- -: Protoe containers aqainn g b y s i a l  m e .  Storw8 

p e d e r r d  in an outdoor or detaehd buildinq. If storaqe i s  indoor, use a 
standard f1-e l iquid  storaqm roQ. 

Use oaly  uitb eff ic ient  ventilation. -8 

-1: If direct contact i s  l ike ly .  w u  protective rubber clothlaq. gloves 
urd we wqql-. 

- 
-8- use a 8e l t -conutn .d  breatning 

appratus w i t b  a f u l l  f a a p i m  and oprated a posit ive pressure wde or  a 
combination rrp C supplled-air respirator wlth an auxilrary self-contamnod 
breathiaq app8ratus. both w i t b  f u l l  f w e p i m  and operated in a positive 
pces8Pre mode. Far -* w a gas U.K w i th  organic 
Vapor C8ntSter OC Ul e s a p  ~f-COlBtalAed breathmq a p g . t a t ~ 8 .  

G e t  a l l  wrk8rs out of spill at-. Put oa protwtive clotbrnq and equipent when 
entering sp i l l  area tor clean-up. Spread absorbent material on spill. sweep up and 
keep contained in fiber carton tigbtly sealed. roc final di~posal~coaract your 
regional office of the Ikr York Stat. Department of Cmirotmencal Coaserv8tron. 

?or more inforution: 
C0nt.a the fndu8tri.l iiyqieaist or Safe- Officer a t  p a r  wrks i te  or the N e u  
York State Department a: U*.ltb, Bureau of Toxic Substance b s e s n e n t .  2 
Onivorsity Place. Albany, Ikr York 12203. 
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vers ion 1 

The inform8tion in t h i s  sheet  a p p l i e s  t o  workplace exposure r e s u l t i n g  f rom processing, 

p r a c t i c e  ir  t o  maintain concentra t ions  of all chernicals a t  l e v e l s  as low as is prac t i ca l .  

nufac tu r ingr  s t o r i n q  or handling and is not designed f o r  t h e  population a t  large .  Any 6 e n e r a l i z a t i o n  beyond occupational exposures should not be made. The b e s t  u rdus t r ra l  hygiene 

Bydt8tgyrmi CAS 7439-97-6. 

-Namcli Quicksi lverr  l i q u i d  s i lver  and others .  

k: Used i n  the & f a c t u r e  of s c i e n t i f i c  instrumentsr  i n  electrical e q u i p e n t ,  syn the t i c  s i l k ,  
solder , e l e c t r o l y t i c  procasaes. metal plat ing,  tanning, dyeing, t e x t i l e s ,  photography, 
pbotoengravinq, p i n t s  and pigmanu. - 

m x  A silvery-white, heavy l i q u i d .  - 

m: Odorless. 

W-Fn~atcr: Does not mixL. Will aink. 

-x Slou, but even a t  room temperature. may evaporate t o  cause  symptoms a s  l i s t e d  undei- 
inhalation. 

-1 

-Sandardr 0.1 Dg/d. 

-: 

-: 

Average 8 hour exposure -0 0.05 mq/m3. 

Averaqe 8 hour 8xposure -0 0.05 mg/m3. 

-: 
rucb a t  rhyners, insoania, anxie ty  and loss of aFpet i te .  
b u r r )  m y  O u s e  headache. s a l i v a t i o n ,  m t a l l i c  t a s t e ,  c h i l l s r  couqh. fever,  tremors, abdomical 
Cramp88 dia r rhea ,  Musea. vomiting, t i g h t n e s s  i n  t h e  chest. d i f f i c u l t  breathing,  f a t i s u e ,  lurir; 
i r r i t a t i o n  and possible lung t i s s u e  damage. Symptoms may begin severa l  hours a f t e r  exposure 
and may las t  a week. t a rpe  dooat may result i n  f l u - l i k e  s y a p t m s r  which, i n  severe cases ,  may 

u: Can be absorbed through t h e  skin. nay cause i r r i t a t i c n .  Prolonqed contact  w i t h  skin 
u n  result  i n  rympsoms l i s t ed  above. 

mx Can cause eye i r r i t a t i o n .  

m: Generally does not pcoduce ill e f f e c t s .  

Lrposure t o  levels Eelou 1 mqh3 has been shown t o  produce nonspecific symptcucs 
A t  higher l e v e l s  (1-3 mg/d for 2-5 

. result i n  death  due t o  pneumonia. 

tppe-: 

Harcury accumulates i n  t h e  b ra in  quickly  durinq exposure but  is re leased frore the  bra in  very 
slowly. This  w i l l  r e s u l t  i n  a build-up i n  b ra in  cissue over a lonq time. The  liver and 
kidneys ,may also be damaged by leercury accumulation. 

It may cause  headache. d izziness .  r e s t l e s s n e s s r  i r r i t a b i l i t y ,  s leepness ,  tremors, de fec t ive  
arurclo control,  increased s a l i v a t i o n ,  loose t ee th ,  i r r i t a t i c n  of the  sums w i t h  a b l u e  1ir.e 
between t e e t h  and gums, loss or a p p e t i t e ,  nausea, vomiting. d ia r rhea ,  l i v e r  damaqe, chanqes i n  
urine, ra i sed  red oreas  and b l i s t e r s  of skin,  impaired memory and poss ib le  permanent b r a i n  
daluq.. 

Frequency of  c mplaints and s e v e r i t y  of symptoms increase with l e v e l s  of exposure, most cotably  

recommended l i m i t s  due t o  t h e  accumulation of mercury over long term exposUte. 
above 0.1 mg/ s . B ~ ~ e v e r ,  many of these  syll;ptws have been reported a t  l e v e l s  below 

VrepAred by the  Bureau of Toxic Substance Assessment, Mew York State Department of Health. roc ar: 
explanat ion of t h e  terms and abbrevia t ions  used. set) T o x i c  Substances: Bow T o x i c  is Toxic. 
a v a i l a b l e  from the New York S ta te  Department of Health.  . 

recycled paper 
ecology and environment 



m-tcurv (metal- a 
I n h r l a t i o a r  G e t  t o  f r e s h  air. Give . t t i f i C i J  respiration i f  breathing h u  stoepd. Give o~yqar 

i f  b r u t h i n g  i s  d i f f i c u l t .  X8ep W 8 r m  .ad A t  C 8 S t .  Get 8 t t e n t i o n  i r w d i a t r l y .  

UX R e m o v e  any l i q u i d  s o a k e d  clothing.  W 8 . h  & f e e d  A r e 8  w i t h  SOAP and water. at m e d i c a l  
a t t e n t i o n  i f . n e c e s n r y .  

-1 
Contact leases sbould not  k worn when working w i t b  t h i s  u ter i r l .  

-: Seek m c r d i u l  a t t en t ion .  

r i a t e l y  wash y e s  with l a r g e  u o u a t r  of mter. G.t m e d A c 8 l  a t t e n t i o n  i r r c d i r t d y .  

ILO .hrrfriaa: Gastric l.rage wi th  SI solutioa of r o d i u  f o t r r f b h y d e  r J f o x 8 l a t e  or 2-58 
mlutioa of sodium b i a r b o ~ t e .  Administer BAL Idiwrcapcall i n t r u u s c u l a r l y  88 a 101 s o l u t i c  
i n  oil. Urine Hrcury detenir rcr t ion m y  be u8eful a8 an index o f  .b.arption. 

-: me flammable. 

v 
-z Reacts with n i t r 8 t e s r  chlorates, bot s u l f u r i c  8 d d ,  a m n i a  9s. i c l t y l e n e S r  

alkalies and dry bromine. 
I 

m- t~ M:  eat will sped up t h e  rate of evaporation,  i n a m s i n g  r i s k  due t o  
l i a b d 8 a O n o  - 

-: S t o r e  i n  w e l l - w n t i l a t e d  area8 i a  mall mounts8 in  closed polyethylene 

-3 

bottles. 

@&ow o p r a t i o n s  vbere po8sible. Eycuash s t a t i o n s 8  sharers and s i n k s  should be a v a i l a b l e .  
Prorid. separa te  storage f o r  w r r  and stre8t clothes.  ? loot ing sboul'd not be a b l e  t o  absorb 
.~.rcucy or have cracks a d  spces. 

IS- bc ---: Wea 
full body vcrk c l o t h e s  with a a i n i r r n  of seams, no p l e a t s  or cuffs, 8ade from a mater ia l  t h a t  
wL11 not readi ly  absorb mercury. Also wear pro tec t ive  shoes, or shoe covers, rubber gloves am 
go991es i f  the re  is any danger of splashing.  Clothing, shoes, gloves and gog@es should be 
cbraged or vashed dai ly .  Laundering sbould be provided by t h e  employer. 

se1f-cont8in.d breaching apparatus  or  a chemical c a r r r i d q e  res i r a t o r  v i t h  cattridqes providicc 
pr.otacrion aga ins t  mercury vapors. 
operated i n  continuous-flou mode or a powered air-gucifyinq r e s p i r a t o r  providing p ro tec t ion  
a g a i n s t  mercury vapors. use any of t h e  above u i t h  a f u l l  
f a c e p i w e  or a 9 s  mark v i t h  a canister providing p ro tec t ion  aq8in.t mercury vapors. -u .. use a ' ~ y ~ r  c supplied- air  r e s p i r a t o r  operated i n  a p o s i t i v e  pressure  
mode. 
a p p r a t ~ p r e s s u r e  mode or a ca rb ina t ion  Type C 
supplied- air  r esp i ra to r  u i t h  an a u x i l i a r y  s d f - c o n u i n e d  breathinq apparatus ,  both  with a full 
facepiece  and operated in a p o s i t i v e  pressure  m o d e .  Par j use a 
gas 88Sk v i t h  a canister providing p ro tec t ion  aga ins t  mercury v8pors o r  an e r a -  
sel f- contained breathing apparatus.  
agrinst 8ercury vapors or an escape self- contained breathinq a p p r a t u s .  

?roridr adequte v e n t i l a t i o n  in M t h  korage ' tmkr  and work areas and 

-: - pn 0 - 5 -  3 use a suppl ied- air  r e s p i r a t o r ,  a 

un to I ~ z - P  use a suppl ied-ai r  r e s p i r a t o r  
e 
4 
cr) 
0 

=' 
0 

use sel f-contained br ea thinq 

Far fircfichcina use a g8s u 8 k  providing p ro tec t ion  

G e t  .11 workers o u t  o f  s p i l l  area. 
with an i n d u s t r i a l  -cum cleaner with a charcoal f i l t e r  t o  absorb mercury vawr .  
Spilled i n  cracks cower with zinc  dust  t o  form an ualg.rr or cover u t h  alcium polysulf ide  w i t h  
excess s u l f u r .  
oncentr8tions.  
- d i n 9  ramoval. 
of E m i r o r r e n t a l  Conservation. 

For w c e  information: 
Contact t h e  Indus t r i a l  Hygienist O r  Safety  Off icer  a t  your worksite or t h e  Heu York State 
D e p r h e n t  of Health, Bureau of Toxic Substance Assessment, 2 University Placer Albany, Ntw 
'lock 12203. 

wearing pro tec t ive  equipent  and c lo th ing ,  c lean  up t h e  s p i l l  
For mercury 

Do not sweep or use compressed a i r  t o  blow aercury d r o p l e t s  as it u n  increase  
.store contaminated or waste mercury in t i g h t l y  covered or vapor-proof conta inr  

For f i n a l  d i sposa l  contact  your regional o f f i c e  of t h e  Nev York S t a t e  Deplr 



@mica1 Fact Sheet* Version 2 

The Laformation i n  this sheet a p p l i e s  t o  workplace exposure r e s u l t i n g  from 
ptocassinq,  manufacturing, s t o r i n g  or  handling and is n o t  designed f o r  the 
popula t ion  a t  l a rge ,  
be made, The best industr ia l  hygiene p r a c t i c e  is t o  main ta in  concent ra t ions  of all 
chemicals a t  levels as l o w  as is p r a c t i c a l .  

-: 

-: VC, VCM, Troviduer ,  and others. 

D-3: I n  the manufacture of plastics, as a r e f r i q e r a n t ,  and i n  organic  s y n t h e s i s .  

Any g e n e r a l i z a t i o n  beyond occupat iona l  exposures should no t  

ChloroethyIene, chloroethene, ethylene monochlotide I 

mnoChlocoethena, monocblorocthylene; CAS 75-01-4. - 
m: 
OdpI: Paint, sweet, ether-like. : 4000 ppp. 

-in; S l i q 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  p t e s s u r i z a t i o n .  

-: Average 8 hour exposure 0- 1 p p .  

; L a w e s t  r e l i a b l y  d e t e c t a b l e  level. 

: .Average 8 hour exposure 0- 5 p p .  

-: 

m: Exposure a t  8,000 p p  f o r  5 minutes can cause a f e e l i n g  of 
i n tox ica t ion ,  tiredness, d r w s i n e s s ,  abdominal pain ,  nrnnbness and t i n g l i n q  i n  
f i n g e r s  and t oe s ,  pa ins  in joints, coughing, sneezing,  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. 

Shin: 
i r r i t a t i o n  and rash, Absorption is poss ib l e  through t h e  skin.  

w: Can cause seve re  and immediate i r r i t a t i o n .  

m: None found- 

Contact with l i q u i d  may cause f r o s t b i t e :  con tac t  with vapar may cause 

-: 

nay c a u s e  c l u b - l i k e  swel l ing  and shortening of f i n g e r  t i p s .  Skin may become 
thickened and stiff with  coarse ,  whi t ish patches.  
l e g s  may suffer damaqe. Liver and spleen damaqe may occur. Not all symptoms 
disappear  after exposure stops. 

Vinyl  chlor ide  has caused l i v e r  cancer i n  occupat iona l ly  exposed i nd iv idua l s .  

Bones and joints of arms and 

'Prepared by the Bureau of  Toxic Substance Assessment, New York State Department or' 
Elaalth- For an explana t ion  of t h e  terms and abbrev ia t ions  used, see .Toxic 
Substances: 
Xeal t h  . H o w  Toxic is Toxic' a v a i l a b l e  from t h e  New York S t a t e  Deparrment of 

ecology and environment 
recycled paper 



- ~ N C Y  msT AID msmucmoas 

B t  m e  perron t o  trnh air. a v o  u t i f i c i r l  rupi ra t ioa  o r  oxygen as required. 

m: I- soaked clothing. Wash 8ffect.d area uith soap md uater f o r  a t  l e u t  5 

mt 

m: Seek t a t 8  mdfa attention. 

S..k a d  8 t t U t t i O n -  

minutes, S.+k m e d i a l  a t t e n t i o a  i f  nec8ss8ry. 

W a s h  w i t h  running water for a t  l e u t  13 minutes, Seek ..dial a t ten t ion ,  

tmar.lt namable. -8s u y  tr.rrl long dirtanclrs and f l u h  back. Ign i t e s  a t  -1080P 

-tfrftat Uppr - 33%, Lower - 3%. 

(-78OCJ . 
-: stop flow of gar. Use water t o  keep f i re  exposed conta iners  cool. 

v 
cacrditfaa- +a -3 

- 1 -  co M: 

Eigh t a p r a t u r n  may cause brukdovn t o  pbosqene and hydrochloric  

Long contact w i t h  air may re8ult Ln f o m a t i o n  of U8t8ble p&oxides 

acid,  Aweid rootar o t  ignition. 

w h i c h  ate explorivm. Corrosive t o  i ron  a t  high taperatotes in the presenca of vater .  - a 
-s Prot& aqainst * y s i a  h a g . .  Outside or detached storage 

pceferted,  
rqaition, 

rratioar should be readily r ra i l rb le .  

B: Coqgler. glores and Uperrtour c lo th ing  should be worn i f  contaCf v i t h  v inyl  
ch lor ide  i s  possible. 

oratralPc: Fa= bpy d * * V  we a self-contained breathing apparatus  v i t h  
a full tanpiece opmrated in a pos i t ive  pressure mode o r  a supplied-air resirator v a t h  an 
a u x i l i q  s.1f-contain.d breathinq a p p r a t u s ,  both w i t h  a full facepiece and o p r a t d  in  a 
pos i t i ve  pressure mode. from a contaainated area use a qas mark providing 
pro tec t ion  against v iny l  chlor ide  or  .n escape se l f -conta ined  breathing apparatus. 

Indoors, store in a cool, dty,  -11-ventilated area away frrm sources of 

-: Proride vent i la t ion  or process enclosures. Sinks, sbowerr and eyewash 

Get  all workers out of the  sp i l l  area. Put on r e sp i r a to r  and other protec t ive  clothing.. 
ettablish v e n t i l a t i o n  t o  k e e p  lewels k l o u  explosive l i m i t .  
igni t ion.  Rove leaking cy l inders  t o  s&s place i n  open air.  
reqiorul o f f i c e  of t he  N u  rock State o e p r r o e n t  of Ent r i roaen t r l  Conservation. 
?or more information: 

Remove possible sources of 
For f i n a l  d i s p s a l  contact  your 

, 

Contact the Indus t r i a l  Hygienist or Safety 0fficl .r  a t  your w t k s i t e  or the C.w Xork State 
0.p.r t -ent  of Health, Bureau of  Toxic Sututance Asses=ent, 2 University Place, Al&ny, 
Ihv rock 12203. 



Verszon 2 I-,-_--- --- - . . ---  
loa& pC13AWJ u ,uw-*w puu i2qU.u 

The informat ion  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 g  from 
ptOC888inqt manufacturing, s t o r i n g  o r  handling and is not  designed f o r  t h e  

p u l a t f o n  a t  la rge .  Any g e n e r a l i z a t i o n  beyond occupat ional  exposures should n o t  
made. The bes t  i n d u s t r i a l  hygiene p r a c t i c e  is t o  maintain concen t ra t ions  of all 

a t  l e v e l s  a s  low a s  is p r a c t i c a l .  

v: Ethane t r i c h l o r i d e :  be ta- tr ichloroethane:  182,2- t r ichloroethane;  

-: Beta-T. 

v i n y l  t r i c h l o r i d e ;  NCI=CO4579: CAS 79-00-5, 

m: As aa intennediate i n  the  product ion  of vinylidine chloride; a s  a s o l v e n t  f o r  - fats, waxes, and natural resins; and as  a component of adhesives.  

-: Color less  l iqu id .  

m: Chloroform-like, sweet, 

-: Moderate. Vapors are heavier  than  a i r  and tend t o  sink. 

B c h a P f a r ~ x :  Only s l i g h t l y  so lub le ;  s i n k s .  

-Am: Average 8 hour exposure -- 1 0  ppp. 

: m d u :  Average 10 hour day/40 hour week -- 1 0  ppn. 

: Average 8 hour exposure -- 1 0  ppm. 

-: 

-: Inha la t ion  may produce headache, l ass i tude ,  d i z z i n e s s ,  
incoordinat ion ,  low blood p ressure ,  i r r e g u l a r  hea r t  beat, coma and death  f roirr 
r e s p i r a t o r y  arrest. Exposure t o  vapor concen t ra t ions  near 2000 ppn f o r  
5 minutes causes c e n t r a l  nervous system depress ion  and a n e s t h e t i c  ef f e e s .  
Symptoms are  nasal i r r i t a t i o n ,  drowsiness and equi l ibr ium dis turbances .  D e a t h  
may result from 13,600 ppm f o r  2 hours. 

u: May cause i r r i t a t i o n  and chemical b u r n s  i f  allowed t o  remain on t h e  skin 
f o r  a prolonged period. May be absorbed through t h e  s k i n  t o  cause or 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. 

Eves: May cause i r r i t a t i o n .  

fnacstian: May cause effects similar t o  those listed under inha la t ion .  Liver 
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 cause 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 r y  

*Prepared by t h e  Bureau of Tox ic  Substance Assessment,  N e w  York S t a t e  Department of 
a l t h .  For an explanat ion  o f  the  terms and a b b r e v i a t i o n s  used,  see "Toxic 
bs tances :  How Toxic Is Toxic', a v a i l a b l e  from t h e  New York State  Department of 

recycled paper ecology end environmeni 



- 
-r Rove t o  fresh air  and prfotr  a r t i f i c i a l  respi ra t ion  if necessary. 

gti~: noore  conurin8t.d clothing. 

Keep W 8 C .  .nd 
a t  rest. G e t  m e d i a l  a t tent ion.  

W88b skin v i t b  soap or mild &tergent and plenty of va 
for a t  X U S t  1 5  .bUt8So S..k 8 t t 8 e i O n  if M S 8 8 - o  

-8 U u b  with w8t.r for 15 Bblr t - .  S..k 8 d i d  attention. 

m t  Do not induce va i t i ng .  Seek m e d i c a l  attention immediately. 

s: lot flsrubre under mrml conditionr. 

-: Uppmr - lSo5U, lauer 6.m. (Sigh emrgl i gn i t ion  source required.) 

-: Water fog, fou.' carbon diori&. drp c b a i a l .  - 
ta a: ?ire and u p l o r i o n  may result fta reaction with strong oxidizers  such as 

prosides and pecunganates; s trong c a u s t i c s  sucb u potassiu hydroxide and rodirn 
hydroxide and c h r i u l l y  active metals sucb 8s .Itminu. lugneriu p d e r s .  and 
pOa88iUB. 

ea &&l: When decomposed by bot m8tals. u l t r a v i o l e t  r .diaUonr acids or acid 
ftmes. U g b l y  toxic hydrogen chloride g88 and slrll u o u n t s  o f  pho.qene and carbon 
monoxide fumes a r e  evolved. 0p.n flames. welding arcs or other high teapera ture  sources 
whicb iadoce thermal decorpo8itioa should be avoided. 

7 

t iquid  W U l  at+lck some f o m  O f  pl88tic. rtrbkr and Coating.. 

-3 Store in a coal, dry and d8rk place. Do not  store i n  a l e =  a coauirnrs. 
d i 8 a r d d  or cleaned. - 

k e u i l y  available. 

Splash-proof goggles, bp.rriou8 clothing, gloves (not  leather), and face shield.  Wash 
clothing before r e u ~ . ;  it nay not be possible t o  clean c o n t u i r u t e d  lea ther .  

Ptatccti*c: Far app d****dble l-+lr use a self-contained breathing apparatus w i t h  
a f u l l  facepiece and operated i n  a posi t ive  pressure mode oc a combination Type C 
Supplied-air rcapiratoc with an auxiliary self-contained breathing apparatus, both w i t h  a 
full f a a p i e c e  and operated in a posi t ive  pressure mode. Far ' use a 
mlf-eontained breathing a e p r a t u s  v i t h  a f u l l  facepiece operated i n  a posi t ive  pressure 
mode. we a gas mask prwid ing  protect ion against  organic vapors or an escape 
m1 f-contained br eathing apparatus, 

.Contamiruted clothing should be placed in c l o u d  containers  u n t i l  it can b e  

-3 Ptwib proper vcfltif8tion. Sinks. sbowers and eyeW8rh s t a t i o n s  should 

: 

Warn other workers of spill. Venti late  the 
area. nop, wipe or soak up i m e d i a t e l y  in 8b8OCbrnt material such as vermiculi te  or dry sand 
and move t o  safe place out-of-doors. Contaia l i q u i d ,  t ransfer  t o  closed metal containers. For 
f inal disposnl,  contact your regional office of t h e  lev York Sta te  Departrent of Envirowrntal  
Conu rration. 

For more inforration: 
Contact t h e  Industr ial  Hygienist or Safety Officer a t  your workrite or the New York Sta te  
Depmrtrent of Health, Bureau of Toric Substance Assessmentr 2 University P l a c e r  Albany, 
New rock 12203. 

Put on proper protect ive clothing and equiprent. 



m t  Remove person t o  f r e s h  air .  Give a r t i f i c i a l  r e sp i r a t ion  or oxygen i f  breathing 

-1 

m: 

has stopped. 

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

Seek medical a t t e n t i o n  immediately. 

Wash with la rge  amounts of soap and water fo r  a t  least  5 minutes. 

Wash with water fo r  a t  least 1s minutes. Seek m e d i c a l  a t ten t ion .  

Seek medical 

-1 - c $ .  Seek medical a t tent ion.  

t o  P-3 Gastric lavaqe with 3-58 sodium bicarbonate. Prompt hemodialysis i f  blood 
methanol level Is above 50 mq/dl or if there Is evidence of acidosis.  Provide rout ine 
support ive measures and 100% oxygen u n t i l  the carboxyhemoglobin l e v e l  is s a t i s f a c t o r y  
(less than lo) i n  an o thent i se  healthy pa t ien t ) .  

-: Considered nowflammable, but v i11  burn in high concentrat ions such  a s  near s p i l l s  

-: uFper -- 64.68: lower -0 15.58 i n  oxygen. 

or i n  closed rpacas. Ign i t e s  a t  6240C (12240F). - 
tobypip: Avoid heat: decomposes t o  highly poisonous gases (phosgene). 

w q  t o  ~ v q i d :  Avoid contact  with a l k a l i  metals (example: sodium or potassium) : such 
contact  may c a u s e  an explosion. Methylene chloride w i l l  corrode i ron,  s t a i n l e s s  s t e e l  and 
copper, espec ia l ly  a t  high temperatures and if the metals are  w e t .  Can is impervious and 
resistant t o  methylene chloride. Inpropcr gloves or c lothing can prevent evaporation and 
promote skin contact. Check with manufacturer's spec i f i ca t ion  or your supervisor.  

-: de- l n t e l g  use a self- contained breathicg apparatus w i t h  
a full facepiece o p r a t e d  i n  a s i t i v e  pressure mode Or a combination Type C supplied- air 
r e sp i r a to r  wi th  an aux i l i a ry  seE-containad breathing apparatus,  both w i t h  a f u l l  
facepiece and operated i n  a pos i t i ve  prc is impervious and r e s i s t a n t  t o  methylene 
chloride.  Improper gloves or c lo th ing  c a n  prevent evaporation and promote s k i n  contact.  
Cbeck w i t h  manufacturer's spec i f i ca t ion  or your supervisor.  

pra+-&ivc-: p a r a h l r  levels use a self- contained breathing aFparatus w i t h  
a f u l l  facepiece operated i n  a pos i t i ve  pressure mode or a combination Typ C supplied- air 
resp i ra tor  w i t h  an aux i l i a ry  self- contained breathing apparatus,  bo th  w i t h  a f u l l  

' facepiece and operated i n  a pos i t i ve  pressure mode. For use a gas mask w i t h  an 
organic  vapor can i s t e r  or an escape self-contained breathing apparatus. Far 
use a self-contained breathing apparatus  with a f u l l  facepiace opcrated i n  a pos i t ive  
pr cssure mode . 

0 

--SPttLSANbLEAgS 

G e t  a l l  w o r k e r s  out of t h e  spill atea. R a o v e  all sources  of combustion. V e n t i l a t e  t h e  
area. f f  you must en te t  the acea,  wear p r o t e c t i v e  c l o t h i n g  and equipment. Since methylene 
chloride is extremely v o l a t i l e ,  most w i l l  evaporate.  For final disposa l  contact  your c e 5 i c ~ l  
o f f i c e  of t h e  New Yotk Sta te  Department of Environmental Conservation. 

For more information: 
Contact the Indus t r ia l  Rygienist or Safety Officer a t  your worksite or t h e  h'ew York Sta t e  
Department of Health, Bureau of Toxic Substance Assessment, 2 University Place, Albany, 
New Yock 12203. 

recycled paper 

recycled riaper 
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cbricsl ?act Sh..t* Version 2 - 
?ha information in t h i s  r h n t  app l i e s  t o  workplace exposure- r e su l t i ng  from processing, 
~ n o f a c t u r i n g .  r t o t i n q  or handling and is not designed f o r  t he  population a t  large. 
g e m r a l i z a t i o n  beyond occupational u p o s u r e s  should not be ma&. 
practice i s  t o  maintain coacentrat ioru of J 1  chrricals a t  levels as lou as is practical. 

Any 
The k.t indust r ia l  hygiene 

Dichlororethane, Hethylene dichlorid8i C&S 75-09-2. 

m a -  -8 Solaestiae, Aorothene M, Horkotel, Saethine, R30 and others.  

pasr: The l i qu id  is used as a solvent,  &greasing and cleanin9 f l u i d ,  aerosol  
ptop.U.a+, armsthet ic  and refr igerant .  A l a  used i n  p r i n t  raovers, blowing agents  in 
foams, in the p r o n s s  of decaffeiaat ing coffee and extraction of spices. - 

-8 a m r ,  co lo r l e s s  i4uic. 
w: W o t i s h  ( l i k e  chloroform or ether). : 214 p-. 

- 

& h z i # & I t  Sl igh t ly  soluble (1.32 g/lOO g water), ruainder v i l l  rink. 

-: Liquid evaporates rapidly. 

dSRI: Awerage 8 hour exposure l i m i t  - 500 p p .  

-: Reduce exposure t o  t h 8  lowest feas ib l e  level. 
R-: Average 8 b u r  upo8ure - 100 p p .  

(Proposed for change i n  1988: 50 p p )  . 
&re T-: 

lUg8: H8tbylem chloride is cbnged  to carbon monoxide in the  Man body. T h i s  i s  a 
p e r t i c u h r l y  hazardous condition f o r  those w h o  have a his tory  of heart t rouble Or those 
w h o  are 8 1 S O  exposed t o  a r b o n  monoxide, See carbon monoxide fact sheet .  These perscns 
should take ex t r a  precautions. 

m r  
and coordination. Effetts of higher concentrat ions include s t ~ p o c ,  d izz iness ,  chest p i n r  
am .ad leg pains, L o u  of fee l inq ,  l o s s  o f  appet i te .  hot flashes and death. 

Sb my be i r r i t a t i n g  i f  confined on the sk in  by gloves or clothing. Hay be absorbed 
s l w l y  throuqh t h e  skin t o  cause ryrptas l i s t ed  under inhalation. 

mt my cause  p i n ,  i r r i t a t i c n  and burns. 

m: Accidental ingestion of p r i n t  r-overs containinq methylene ch lor ide  as the 
main ingredient  have reportedly caused headache, nausea, vomitinq. visual  d i s tur tance ,  
presence of  blood i n  the  utine. uui unconsciousness. 

Levels of 300-700 p p ~  Lor 3-5 hours h u  caused 8 l i q h t  loss of wscle contrcl  

a 

Lana=LanmucLmasurt: 
S u e  m a s  as above. Prolonged exposure can cause chanqer i n  blood, hal lucinat ions and 
docrmred response t o  visual  md auditory stimulation. Some long teca exposures have a l s o  
resulted in damaqe t o  t h e  l iver .  
stops.  
defects i n  chickens. 
U u u  tmors i n  .ice and Cats, Yhether methylene chloride cuses b i r t h  defects or tumors 
i n  kruu is not known. 

mst of t h e  e f f e c t s  vill disappear a f t e r  exposure 
itethylene ch lo r id .  caused genetic e f f e c t s  i n  ce r t a in  bac ter ia  and caused br r th  

In labor8tory studies, methylene chloride has also k e n  shown t o  

*Prepred by the Bureau o f  Toxic Substance A s s e s . ~ ~ e n t ,  New rock State Department of Health. 
?or an explanation o f  t h e  terms and abbreviat ions used, see "Poxic Sutstances: Wow Toxic i r  
Toxic' ava i l ab l e  from t he  H e w  York Sta t e  Department of Health. 

. .  . .  
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Section 3.0 -- Project Summary e 
Work Plan Group: A 
Site No.: 1 

Site N e :  Sanitary Landfill 
Site Description: A complete site description and history are presented in 

Sections 2.0 and 3.8 of the attached work plan. 

Phase I - Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Habitat/Biota Survey 
- X ENu/OVA Surface Emission Survey - X Asbestos Survey (in Rubble) 
- X Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check'all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 

X EM-31 - X EM-34 - Seismic Refraction 
- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

- 

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

PLANNED " B E R  OF SAMPLES CATEGORIES OF ANALYSES 
Surface Water - 10 - X Volatile Organic Compounds 
Sediment - 10 - X Polynuclear Aromatic Hydrocarbons 

- Soil 
41 Groundwater - 

- X Phenols 
- Organophosphorus Pesticides 

4 - Chlorinated Herbicides Duplicates - 
Trip Blanks - - Carbamates 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - X Total Recoverable Hydrocarbons 
Other 

recycled paper 

X Metals - 
- Gross Alpha 

ecology and environment 
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Section 3.0 - Project Suuary (Continued) 

Phase I1 - Characterization 

PIJmm ImIBBR OF SluIPLBs 

9 

8 
Surface Water - 6 Air - Duplicates - 
Sediment - 24 Biota: - Trip Blanks - 

Field Blanks -8- 

Rinsate Blanks 8 
- 20 Flora soil 

Groundwater 26 Fauna 
- 

- - - 
cA!rlmmBs OF AmLTsBs 

X Pesticides 
X Polychlorinated Biphenyls 
X Total Recoverable Eydrocarbons 
X Metals 

- X Purgeable Aromatics - 
- X Purgeable Balocarbons - 
- X Base/Neutral Extractables - 
- X Acid Bxtractables - 
- Polynuclear Aromatic Eydrocarbons I( Cyanide 

Additional analytical categories are identified below: 

- X Gross Alpha 
- X Total Organic Carbon 
- X Hardness (water only) . 

- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

(water only) 

- PH 
X Percent Moisture 
X Grain Size 
X BTU Content 
X Ash Content 

- 
- 
- 
- 
- X Total Ealogens 

- X Ignitability 
- X Cation Exchange Capacity 

X Sulfur - 

! 
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Section 4.0 -- Project Organization and Responsibility e 
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: 

S i t e  Hanager: - 

T e d T a s k  Leader (s) : 
Fie ld  Support Personnel: 

To Be Determined 

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

Section 5.0 - QA/W Objectives for Heasurement 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. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy ( A ) ,  precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

@ Procedures 

_ -  

a 
recycled paper ecology and environment 
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e Analyte Hedia Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

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

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Bery lli um 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 0 Manganese 

s/w 

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

EPA 8010/601 

EPA 8020/602 

EPA 8240/624 
EPA 8270/625 
EPA 8080/608 

EPA 418.1 

-- /EPA 900 

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 7421/239.2 
EPA 6010/200.7 
EPA 6010/200.7 

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 

recycled paper 

~ ~~ 
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Analyte Media Method No. . A  P C DL 

Mercury 
Nickel 
Selenium 
Silver 
sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 

Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

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

- Total Suspended Solids 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capac, ty 

Field Parameters 

Pa 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/w 
s/w 
s/v 
s/v 
s/w 
s/v 
s/v 
s/v 
s/v 
s/w 
V 
V 
W 
s/v 
s/v 
s/v 
V 
W 
V 
S 
S 
S 
S 
S 

S 
s/w 
S 

V 
W 
U 
U 

BPA 747V245.1 
BPA 6010/200.7 
EPA 7740/270.2 
BPA 6010/200.7 
BPA 60101200.7 
BPI 7841/279.2 
BPA 6010/200.7 
BPA 6010/200.7 

BPA 9010/335.2 
EPA 90601415.1 
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 

ASTH 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/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 

I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
I 
I 

N 
J 
J 
J 
!a 
J 
J 
J 
!a 
!l 
J 
!a 

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 
NI" 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 

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

* Vith the exception of Total Recoverable Hydrocarbons 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. 
Modifications to these procedures are described below: 

No Modifications 

0 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 

ecology and environment recycled paper 
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Section 10.0 -- Data Reduction, Validation, and Reporting 

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

No Modifications 
- 

Section 11.0 - Internal Quality Control Checks 

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

No Modifications 

Section 12.0 -- Performance and System Audits 

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

Audit Type Frequency/Date Description 

To Be Determined 

recycled paper ecology and environment 
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Section 13.0 - Preventive hintenance 0 
Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Hodifications 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. Modifications to these procedures 
are described below: 

No Modifications 

Section 15.0 - Corrective Action a 
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 

recycled wper ecology end environment 
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a Appendix A -- Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 

presented on the following pages. 

To Be Determined 
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status B8.0 
~ciontiLIc m a w  C o m n  Iaao Statu. I Q M C ( o r  C M )  U S l v s  mabitat 

FISHES 

Atlantic sturgoon 
Crystal dartor 
Harolquin dartor 
Salt aarrh topminnow 
Alligator qar 
R i v o r  rodhorro 

n ssc 
U T 
U ssc 
P ssc 
U ssc 
U ssc 

UR 2 Gulf coart, ortuarino 
UR 2 Irorh uator 

Irorh uator 
Salt, trorh, brackirh watorr 
Brackirh, trorh, malt uatoc 
Irorh uatoc 

Aciponror oxyrhynchur 
Auocrypta amprolla 
Ethoortoaa hirtcio 
Fundulur jonkinsi 
Lopimomtour spatula 
noxostoaa cacinatua 

AMPHIBIANS AND REPTILES 

Aaorican Alligator 
Loggorhoad turtlo 
Groon turtlo 
Loathorback turtlo 
Eartorn indigo snako 
Hawksbill turtlo 
Qophor tortoiro 
Alabaaa aap turtlo 

R 
n ?  
n ?  
n 

n ?  
P 

P 
U 

ssc 
T 
E 
E 
T 
E 

ssc 
SSC 

Swarpr, aar8hor, pondr 
narino, coartal 
nacino, coartal 
narino, coartal 
Opmn aroar naac uator 
narino, coartal 
Sandy coartal plainr 
Suaapr, rtroaar, aarrhor, 
pondr 
Marin., coartal 
Sand h i l l  coraunitior 
Suaapr, narrhor, pondr 

Alligator mirrirrippionrir 
Carotta carotta carotta 
Chelonia y d a r  mydam 
Doraocholyr coriacoa 
Dryarcchon corair coupori 
Erotaocholyr iabcicata 
Gophorus polyphoaus 
Qraptoayr pulchra 

--- 

Atlantic ridloy 
Florida qophoc f r o q  

Alligator snapping 
turtl. 

n ?  
P 
SR 

E 
ssc 
ssc 

E 
UR 2 

UR 2 

Lopidocholys koapi 
Ran. aroolata aosopus 
nacrocloays toaaincki 
- 

UR 2 Torrortrial habitat. 
E Boach dun08 

Florida mink 
Pordido Koy boach 

Wost Indian ranateo 
IOUSO 

U 

N/A T 
nustela vison lutonsis 
Poroayscur polionotus 

triseyllopsis 
Trichochur manatus 

latiroetris 

-- 

Ursus aroricanus floridanus - 
n E E Atlantic and Gulf coartr 

Florida black boar  N/* T UR 2 Titi suaapr 

a e a 



Appendix C (Cont). 

n 
I 

W 

W 
e 

f . 
J 

- 

Base St8tUS 
Scientific I a u  C O W n  m8De status I r G M C ( 0 K  ?DAB US- Habitat 

BIRDS 

Charadrius nelodus 
Charadrius alaxandrinus 
Dendroida dominica 

s todda rdi 
Dendroica ki rt landii 
Haematopus pallirtus 
Egretta rufescens 
Egretta caerulea 
Eqretta 
Grus canadensis pratensis 
Falco peregrinus tundrius 
- 

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

- 

Vermivora bachaanii 
Campephilus principalis 

Sterna antillarum 
nycteria arericana 
Rostrhaaus sociabilis 

INVERTEBRATES 

Piping Plover 
snowy plover 
Stoddard's yellow- 
throated warbler 

Kirtland's warbler 
American oystercatcher 
Reddish egret 
Little blue heron 
Snowy egret 
Florida sandhill crane 
Arctic peregrine 

Southeastern kestrel 
American oystercatcher 
Bald eagle 
osprey 
Brown pelican 
Red-cockaded 
woodpecker 
Eachnann's warbler 
Ivory-billed 
woodpecker 

falcon 

Least tern 
Wood stork 
Snail kite 

P 
P 
P-u 

U 
U 
e-u 
P-u 
P-u 
U 
H 

R 
P-u 
e-u 
R 
R 
P-u 

U 
U 

U 
u 
U 

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 

Open dry, s8ndy beaches 
Open dry, sandy beaches 
Wooded h8bit8tS 

Wooded habitats 
Coastal habitats 
Freshwa te r/coae ta 1 wet lands 
Freshwate r/coas t a 1 wet lands 
Freshwates/coastal wetlands 
F reshwa t e r wet 1 ands 
winters on coasts 

open pine forests, clearings 
Open coastal beaches 
Pine f o r e s  ts/coas tal habitat 
Near water 
Mangrove trees, coasts 
Cavity nests/old pine stands 

Wooded habitats 
Wooded habit8ts 

I 

Coastal habitats 
Freshwater/coastal wetlands 
Freshwater/coastal wetlands 

Copris gopheri Scarab beetle P UR 2 Associated w/Gopher Tortoise 
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Base status 
Scientific Hare C o u o n  mare Status CGRIPC(0C I M )  uscys 88bit.t 

P W J T S  

Chrysopsis gossypina 

Drosera interaedia 
Epigaea repens 
Kalaia latifolia 
Lilaeopsis carolinensis 
Lilium iridollae 
Pinguicula planifolia 
Polygonella macrophylla 
Rhododendron austrinun 
Sarracenia leucophylla 
Sarracenia rubra 
Stewartia ralacodnedron 

crui seana 
Cruise's golden-aster P 

Spoon-leaved sundew R 
Trailing arbutus U 
Mountain laurel U 
Carolina lilaeopsis R 
Panhandle lily U 
Chapman's butterwort U 
Large-leaved jointweed R 

White-top pitcherplant R 
Orange azalea U 

Sweet pitcherplant U 
Silky camellia U 

E 

T 
E 

T 

E 

RE 
T 
E 
E 

E 
E 

UR 1 

'UR 2 
UR 2 
UR 2 
UR 1 
UR 5 

UR 2 

Coastal dunes 

Aquatic habitats 
Dry, acid, sandy soil 
Rich, moist, shady woods 

Black, aucky soils 

Sand pine-oak scrub 
Moist, woody habitats 
Open acid bogs 
Acid bogs/slash pine woods 

Slopes of wooded ravines 

E 
T - 
UR 1 = 

- 
- 

UR 2 = 
UR 5 = 

FDA = 
FGFWFC = 
USFWS = 

Endangered 
Threatened 
Under review, for Federal listing with substantial evidence in existence indicating at least soae 
degree of biological vulnerability and/or threat. 
Under review, insufficient biological data available. 
Candidate species, but taxa has proven to be aore widespread than was previously believed and/pr 
those species that are not subject to any identifiable threat. 
Florida Department of Agriculture. 
Florida Game and Freshwater Fish Comnission. 
U . S .  Fish and Wildlife Service. 
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ease Status of species on the WAS Ponsacola facility. 
R = Rosident. 
n = nigrant. 
SR = Suspected resident. 
P = Possible resident due to available habitat; survey required. 
U = Unknown, survey required. 
N/A = Not expected to occur on the NAS Pensacola facility. 

. 

m 
a 
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