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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 Crash Crew Training Area (Site 
3) and the Fuel Farm Pipeline Leak (Site 19) located at the Naval Air 
Station (NAS) in Pensacola, Escambia County, Florida. This work plan 
has been prepared by Ecology and Environment, Inc. (E & E) for the 
Southern Division, U.S. Navy, Naval Facilities Engineering Command, 
under Contract No. N62467-88-C-0200. 
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. 

The work plan has been developed 

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 allowing non-contaminated sites to be 
eliminated from the program in the most environmentally sound, 
cost-effective, and timely manner possible; . 

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

o Early screening of potential remedial alternatives, vhich, in 
turn, allovs 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 Assessment/Remedial Activities Investigations. 
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, vhich will 
provide all the information necessary for the development and completion 
of a Feasibility Study. 

The final 

If 
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2. SITE DESCRIPTION 

2.1 
The Crash Crew Training Area (Site 3) occupies an open area of land 
approximately 900 feet by 2,300 feet along the southwestern border of 
Forrest Sherman Field (see Figures 2-1 and 2-2). The site is bounded to 
the east by aircraft runway 36; to the north by a paved aircraft 
taxiway; to the west by a scattered brush and woods area; and to the 
south by an open field. An unimproved jeep trail runs north and south 
across the western portion of the site and connects with several other 
dirt roads. Four hundred feet west-southwest of Site 3 is NAS Pensacola 
Site 19, the Fuel Farm Pipeline Leak site. 

S i t e  3 - The Crash Crew Training Area 

Site 3 contains at least eight different burn areas. The two most 
northern burn areas are currently being used for training exercises (see 
Figure 2-2). 
equipment including: a fuel trailer, a cockpit simulator, and other 

e 
Several of the burn areas contain miscellaneous pieces of 

airplane parts. The equipment is used as part of the fire fighter 
training program. The surficial soil in each of the pits is blackened, 
and several pits have fuel stains and oily residue. 

The site area topography is generally flat with site elevations ranging 
from 24 to 29 feet above mean sea level (MSL). The site is sandy and 
well drained, however, excess surface drainage flow5 into a shallow 
depression parallel to runway 36. The depression is drained by two 
separate catch basin systems which are part of the stormwater drainage 
system for the airfield. One catch basin located near well GM-22 drains 
to the north, while another located near well GM-23 drains to the south 
(see Figure 2-2)(Geraghty and Miller [G & MI 1984). 

2-1 
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There are six monitoring wells (GH-20, GH-21, GH-22, GH-23, GM-24, and 
GH-25) located on-site (see Figure 2-2). Each of the wells is completed 
to a depth of 11.5 feet and screened from approximately 9 to 11.5 feet 
(G & H 1984). A sand pack filter, installed in each well, extends from 
the bottom of the borehole to approximately 5 feet below land surface. 
The top of the sand pack is graded to a fine sand and the remaining 
annulus is filled with cement grout. An above-ground protective 
security cover, set into the cement, was installed at each well. 

2.2 
The Fuel Farm Pipeline leak (Site 19) is located southwest of Forrest 
Sherman field, approximately 1,300 feet west of the southern portion of 
aircraft runway 36 (see Figures 2-1 and 2-2). 
occurred near the center of an ab&e ground section of double pipeline, 
which runs between the fuel farm tanks and the tank truck loading 
facility at Forrest Sherman Field. 
is a stressed area of vegetation, measuring approximately 200 feet by 
400 feet. As recently as 1983, no significant regrowth had taken place 
and dead trees were still present at the site during E & E's preliminary 
reconnaissance (January 1989). 

Site 19 - The Fuel Parr Pipeline Leak 

The pipeline leak 

Surrounding the location of the leak 

The site area measures approximately 850 by 1,OOO feet (see Figure 2-2). 
Several jeep trails and unimproved roads traverse the site, one of which 
.lies parallel to the above ground pipeline. 
with land surface elevations averaging approximately 27 to 28 feet above 
HSL. 

The site is generally flat 

The soils are generally sandy and vel1 drained. 

In addition to the six shallow monitoring vells located on Site 3, 
there are four shallow monitoring wells (GH-16, GH-17, GH-18, and GH-19) 
located in the immediate vicinity of Site 19 (see Figure 2-2). Each of 
the wells is completed to a depth of 11.5 feet and constructed as 
discussed in Section 2.1.1 (G d H 1984). 

The area surrounding Site 19 consists of scattered brush and woods. 
only building located in the immediate site vicinity is a naval base 
pistol range, which is approximately 1,300 feet north of the site. 

The 

2 -4 
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There are two ecologically sensitive marsh areas located in the site 
area. One marsh area is located approximately 3,000 feet to the 
northwest and the second marsh area is located 2,000 feet south of the 
site (USGS 1970a). As discussed in Section 2.1.1, Site 3 is located 
approximately 400 feet east of Site 19. 

0 ’  
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3. SITE HISTORY 

3.1 
Site 3 has been used to train firefighters for aircraft crash situations 
since 1955 (National Energy and Environmental Support Activity [NEESA] 
1983). During training, approximately 30 to 50 gallons of fuel, which 
may include JP-4, JP-5, AVGAS or lube oil is poured into unlined pits or 
on various pieces of equipment and ignited to simulate aircraft crash 
conditions. The fire is then extinguished using AFFF (aqueous film form 
foam), a solution which may contain any of several foaming agents used 
by the Navy (G & M 1984). NEESA has reported that as many as five 
training fires may be set at the site, each week, using up to 250 
gallons of fuel. It has been estimated, however, that 200 additional 
gallons of fuel per week are disposed of on-site (NEESA 1983). 

Site 3 - The Crash Crew Training Area 

a 

In June 1983, an Initial Assessment Study (IAS) of 29 sites on NAS 
Pensacola was completed by NEESA. 
on historical records, field inspections, and personnel interviews. No 
soil or water samples were taken at the site; however, based on the 
information they had gathered the IAS team concluded that contamination 
at Site 3 was not sufficient to constitute a threat to human health or 
the environment. NEESA recommended no further study at the site. 
However, at a November 17, 1983 meeting between the Navy and the Florida 
Department of Environmental Regulation (FDER), Site 3 was re-appointed 
to the list of sites to be investigated during a Verification Study. 

In the IAS Site 3 was evaluated based 

In July 1984, G 6 M conducted a Verification Study of 18 sites on NAS 
Pensacola. Included in this Verification Study was Site 3. 
Verification Study, eighteen shallow soil borings were completed on-site 

During the 

3- 1 
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in an effort to determine whether free-floating product was present on 
the'water table. In addition, six shallow monitoring wells were 
installed on Site 3 (G S H 1984). 

Soil borings conducted at the site did not reveal any free product 
contamination. Groundwater samples collected from each of the six 
monitoring wells were analyzed for volatile organic compounds (VOCs). 
Three of the wells (GH-20, GH-21, and GH-23) were found to contain low 
level concentrations of VOCs. 
monitoring wells GH-20 and GH-21 were found to contain chloroform (0.3 
ug/L and 0.6 ug/L, respectively), 1,2-dichloroethane (1.0 ug/L and 2.0 
ug/L, respectively) and l,l,l-trichloroethane (1.1 ug/L and 1.0 ug/L, 
respectively). 
1,l-dichloroethane at a concentration of 11 ug/L. 
the three wells were found to contain methylene chloride at 
concentrations up to 6.2 ug/L (G S H 1984). 

Groundvater samples collected from 

Sample GH-21 was also found to contain 
In addition, each of 

The Navy Civil Engineering Lab (NCEL), Port Hueneme California, 
conducted a separate study of the site which included the collection and 
analysis of soil and groundwater samples (G S H 1984). 
this study are presently unknown. 

The results of 

The Verification Study recommended that no further studies be conducted 
at the site (G 6 H 1984); consequently, Site 3 was not included in the 
Characterization Study. 

On January 6, 1989, E S E conducted a preliminary site reconnaissance of 
Site 3 to establish the areas of possible contamination and to confirm 
the locations of the existing monitoring wells. 

3.2 Site 19 - The he1 P a m  Pipeline Leak 
The Fuel Farm Pipeline Leak is reported to have occurred in 1958. The 
amount of fuel discharged was not measured; however, NEESA reported that 
more than 360,000 gallons of JP-4 fuel oil was discharged onto the 

3-2 
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ground surface at the location shown in Figure 2-2. 
of the same report states that 860,000 gallons of fuel oil leaked onto 
the ground at the site (NEESA 1983). 

A separate section 

During the June 1983 I A S  conducted by NEESA, an investigation into the 
Fuel Farm Pipeline Leak (Site 19) was conducted. 

19 included a review of historical records, field inspections, and 
personnel interviews. NEESA concluded that further investigation at the 
site was warranted. The I A S  recommended that an investigation be 
conducted regarding the possibility of free product floating on the 
groundwater at the site that, and, if necessary, the feasibility of 
recovering this free product be determined (NEESA 1983). 

Investigation of Site 

During the Verification Study, G & M installed four shallow monitoring 
wells (GM-16, GM-17, GM-18, and GM-19) and completed eleven soil borings 
to investigate the possible presence of free product floating on the 
water table. Neither the monitoring wells nor the soil borings revealed 
the presence of free product; however, a fuel odor was detected in soil 
samples collected in the area of dead trees. No laboratory analysis was 
performed on either soil or groundwater samples during the Verification 
Study. G & M suggested that because the water table in the area of the 
spill is sometimes above land surface, most of the fuel was removed by 
evaporation and biodegradation during the 25 year period following the 
spill. No further study was recommended for the site (G & M 1984). 
However, FDER recommended that further investigation be conducted at 
Site 19, and i t  was included in the list of sites to be investigated 
during the Characterization Study (G & M 1986). 

A s  part of the Characterization Study, the four monitoring wells (GM-16, 
GM-17, GM-18, and GM-19) installed during the Verification Study were 
sampled and analyzed for the presence of benzene, toluene, and xylene. 
Groundwater from monitoring wells GM-16, GM-18, and GM-19 was found to 
contain extremely high concentrations of benzene ( 4 2 2  ug/L, 30 ug/L and 
146 ug/L, respectively). In addition, wells GM-16 and GM-19 were also 
found to contain elevated concentrations of xylene (818 ug/L and 577 
ug/L, respectively) (G & M 1986). Based on data collected from the 
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on-site monitoring wells, G & I4 calculated the shallov groundwater flow 
velocity to be approximately 130 ft/yr, assuming the following 
parameters: porosity - 0.20; hydraulic gradient - 0.004; and hydraulic 
conductivity - 120 gpd/ft . 2 

On January 6, 1989, E & E conducted a preliminary reconnaissance of Site 
19 to locate areas of possible contamination and to confirm the 
locations of existing monitoring wells. 

3-4 
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4. CLIHATOLOGY 

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

The average annual temperature 

1988). e "' 

Precipitation rates in the NAS Pensacola vicinity are relatively high 
with an 'average annual rainfall of approximately (601 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging [7] inches per month) and lowest during spring and fall 
(averaging 141 inches per month)([Kennedy 19821). High intensity 
thunderstorms are common, producing as much as three to four inches of 
rainfall during a single hour. 
the summer months, which reduces the potential recharge resulting from 
heavy summer rains. Spring and fall rains are generally less intense, 
but longer in duration, producing less surface runoff and higher rates 
of infiltration and net recharge. 

Evaporation rates are also highest in 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). 
southerly during the summer. 
produces a daily clockwise rotation of the surface wind direction near 
the coast, commonly known as the sea-breeze effect (Flood and Associates 

Prevailing winds are northerly during the winter and 
An ocean-land temperature differential 

. 4-1 
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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. 
facility can be considered one of two types: 
strand communities; and sand pine scrub communities. The north Florida 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the plants Uniuola paniculata 
(sea oats), Hydrocotyle bonariensis (beach pennywort), Ipomea 
stolonifera (beach morning-glory), Coccoloba uvifera (sea grape), 
Quercus geminata (twin live oak), and the stunted shrubs species Yucca 
aloifolia (yucca), Opuntia, and Cereus. This community type has been 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have 3 to 5 distinct habitat types (Wolfe -- et.al. 
1988). 

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine white sand substrate and the plants Pinus clausa (sand pine), 
Quercus spp. (scrub oak species, geminata, champanii, myrtifolia, and 
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inopina), Cladonia species, and Ceratiola ericoides (rosemary). This 
community type has been ranked by FNAI as imperiled statewide because of 
its rarity and because of its vulnerability to extinction due to some 
man-made or biological factor. 
distinct habitats (Uolfe et al. 1988). 

This community type can have 3 to 5 

Tvo other community types may be found in the western portions of the 
IUS Pensacola facility. 
communities. Platyoods vegetation occupies areas which were ocean 
bottoms in recent geologic times. Primary overstory vegetation is 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). Flatvoods communities also 
occupy areas of lov 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 
(ivanp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews)(Uolfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 

Sandhill communities are found in dry soils which are lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by - Pinus palustris (longleaf pine), Quercus laevis (turkey oak), - Q. 
marilandica (bluejack oak), - Q. stellata (post o a k ) ,  and - Q. falvata 
(southern red oak). The understory is dominated by Diospyros virginiana 
(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 

The more 

(bracken fern) and Aristida stricta (wire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March of 1986 (Navy 1986). 

These-habitats were 

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

Much of the geological material 

In combination with high 
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areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. In gently sloping areas, the presence 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 

above for flatwoods and sandhill communities. Most of these communities 
and other vegetative communities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, e 
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). 

0 

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

In March 1986, the Navy conducted 
a survey and found 23 species of birds on the NAS Pensacola facility. 
The Navy recorded moderate size rookeries of the great blue heron, and 
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found large numbers of nesting osprey in the southwestern portions of 
the NAS Pensacola facility. Because of the large number and diversity 
of habitats found around the facility and considering that the survey 
was conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
waters as feeding and nesting sites than have been found. 

Reptiles and Amphibians. 
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 
Preahvater. 
streams, svamps, 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 Vetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemrianus). 
will be conducted to determine the extent of estuarine flora and fauna. 

The habitat type is usually dominated by 

A biota survey of these and other potential habitat areas 
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Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. These grassbeds are composed 
primarily of Thalassia testudinum, Syringodium filiforme, and Halodule 
beaudettei. 
been historically mapped and very little is known of their composition, 
locality, or aerial extent. 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. 

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

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. 
FDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 

Although no intensive benthic surveys were conducted 
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spp., various spionids and Haploscoloplos 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. Hovever, 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). The 
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 

Early studies of Pensacola Bay have identified 180 

chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycis regia) (Heil 1988). 

Fish diversity was highest in the more saline waters near the NAS 
Pensacola facility during spring and summer. 
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 

Moderate densities of the blue crab (Callinectes sapidus), shrimp 
(Penaeus duorarum, P. setiferus, and P. aztecus), and oysters 
(Crassostrea virginica) have been collected throughout Pensacola Bay 

- - 
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(Heil 1989). 
of the higher salinities. 
caught in the East Bay area. . In fact, the only legal shellfishing areas 
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 

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). 
of total weight was the black mullet. The most economically important 
species of finfish was the red snapper. E C 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 

The dominant finfish species in terms 

Sport Fisheries data is not available in the state of Florida at this 
time due to the lack of a state saltwater fishing license (Heil 1989). 
A telephone survey conducted by the U.S. Fish and Wildlife Service ranks 
the spotted seatrout as a primary fish species sought by fisherman in 
1987. Following this species were: king mackerel, red drum, Spanish 
mackerel, groupers, red snapper, flounders, and sand seatrout. It is 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90 percent of all comercially valuable fish species are estuarine 
dependent during some phase of their life cycle. Shrimp, bluecrab and 
shellfish are known to release larvae that feed in and around estuaries 
until settlement. During early life history stages the juveniles reside 

within seagrass beds or other protected habitats until maturity. Any 
contamination of the water or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure, or could be 
accumulated by the organisms residing near the facility. 

W i n e  Mammals. 

NAS Pensacola facility, most of the 13 species of mammls reported for 
the northeastern Gulf of flexico stay predominantly in Gulf waters. 
atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. flanatees 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 quantitatively 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) .  Host of these plants were found in the area 
around Sherman Field and habitats to the west. 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species and the foraging activities of birds in the waters surrounding 
the NAS Pensacola facility, as well as nesting and feeding animals on 
the facility grounds. 

A number of threatened and. 

Any site remediation 

Complete biotic surveys may be necessary to 
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determine the presence of threatened or endangered species and potential 
pathways of contamination to these species. 

5.2 Site-Specific Biological Resources 
Site 19 is located within a well developed area of pine trees maintained 
in semi-natural timbering conditions. 
developed overstory dominated by slash and loblolly pine species, and an 

understory dominated by grasses and fire-tolerant shrubs. 
found on this site may support a diverse assemblage of fauna that would 
use the habitat for feeding, nesting, and as a migration corridor to 
other wooded sites in the vicinity. 

This community type has a well 

The habitat 

Site 3 has been cleared of all native vegetation during the development 
of the runway system at Sherman Field. The only vegetation on the site 
at this time is cultivated grasses. To the west lies a well maintained 
stand of pine trees in semi-natural plantation condition. Fauna 
associated with this nearby community may use Site 3 for feeding and as 
a migration corridor to the wooded areas east of Sherman Field. 

There are no aquatic habitats found on either site. 
Pensacola bay lie approximately 1 / 2  mile to the north and south, 
.respectively. 

Bayou Grande and 
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6.  SURFACE WATER EIYDROLOGY 

6.1 

The NAS Pensacola facility is located on a coastal peninsula bounded by 
Bayou Grande to the north, Pensacola Bay to the south and east, and 4ig 
Lagoon to the southwest. 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

General Occurrence and Significance of Surface Water 

Pensacola Bay and Big Lagoon are partially 

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

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

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. 
the intersection of the water table with the land surface. These 
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 

The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
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contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as vel1 as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 
Discharges, either through the surface water or groundvater, 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 Vater Eydrology 
No surface water bodies are located on Sites 3 and 19 or in their 
immediate vicinity. 
is located approximately 1/4 mile south of Site 19. 
open water is Sherman Cove, which is located approximately 1/2 mile 
south of Site 19 (see Figure 2-1). 
mile to the south. 

The closest surface watek system is a marsh, which 
The nearest body of 

Pensacola Bay lies approximately 112 
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7. PEYSIOGRAPHY AND BYDROGEOLOGY 

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). The 5,800 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon, and on the north by Bayou Grande. The 
most prominent topographic feature on the peninsula is an esiarpment 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 central part of 
the peninsula, located landward of the escarpment, is a broad gently 
rolling upland area with surface elevations up to 40 feet MSL (USGS 
1970a and 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. 

7.1.2 Regional Hydrogeology 
There are three principal hydrogeologic units of importance which 
underlie the NAS Pensacola. These are, in descending order, the 
Surficial Aquifer, the Intermediate System, and the Floridan Aquifer 
Sys t em. 

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

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

The surficial zone is contiguous with land surface and 

In general, the direction of ground water flow is 
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e Lov 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 6 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 ftlday. Thus, the low 
permeability zone probably functions as a confining or semi-confining 

. unit inhibiting the flow of groundwater between the surficial zone and 
the underlying main producing zone. 
encountered in at least 16 borings at widely spread locations throughout 
the NAS Pensacola (G & M 1984, 1986). 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. Few, if any, wells are open to the low permeability zone at 
NAS Pensacola, thus, no information is’ available regarding groundwater 
flow direction. 

The low permeability zone has been 

Although additional boring or 

Main Producing Zone. The bottom portion of the Sand-and-Gravel Aquifer 
is called the main producing zone and [consists] mainly of sand and 
gravel interbedded with thin beds of silt and clay. 
the main producing zone is encountered is somewhat variable, ranging 
from 60 to approximately 120 below land surface at NAS Pensacola. This 
zone generally has the highest permeability characteristics due to 
thicker, and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins -- e t  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). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, it is estimated to be up to about 100 feet at NAS Pensacola. 
Insufficient data exist f o r  wells open to the main producing zone at NAS 

The depth at which 

The principal sources of water for NAS 
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Pensacola to determine direction of groundwater flow within this zone; 
however, the flow direction is assumed to be generally southward under 
ambient conditions. Pumpage of the supply wells would locally cause 
groundwater in this zone to flow toward the wells. 

As a result of the overlying low permeability zone groundwater vithin 
the main producing zone occurs under confined or semi-confined 
conditions. At one nested well location on NAS Pensacola (east of 
Building 648) the water level elevation in a well open t o  the main 

producing zone is approximately 7 feet lower than that in an adjacent 
well open to the surficial zone (G C M 1986). This indicates that a 
significant downward hydraulic gradient exists between these two zones. 
Thus, a considerable potential exists for vertical groundwater flov 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. 

7.1.2.2 Intermediate System 
The lower limit of the Sand-and-Gravel Aquifer coincides with the top of 
a regionally extensive and vertically persistent hydrogeologic unit of 
much lower permeability. This unit is referred to as the Intermediate 
System. In the vicinity of NAS Pensacola the top of the Intermediate 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Wilkins -- et.al. 
1985). 
sediments, and functions as an effective confining unit which retards 
the exchange of water betveen the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). For the most part 
the entire sequence is poor to non-water bearing. However, relatively 

In general the Intermediate System consists of fine-grained 

thin beds of sand exist within the unit which may yield small quant 
of water. 
approximately 1,100 feet thick and is composed of the lower portion 
the Miocene Coarse Clastics, the Upper Member of the Pensacola Clay 
Escambia Sand Member of the Pensacola Clay, and the Lover Member of 
Pensacola Clay; all of Miocene Age. 

In the NAS Pensacola area the Intermediate System is 
ties 

Of 

the 
the 
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7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet below land surface at NAS Pensacola is the 

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

The Floridan Aquifer in this area is 

Groundwater within the Floridan 

7.2 S i t e  Hydrogeology 
In the immediate vicinity of Sites 3 and 19, the surficial zone of the 
Sand-and-Gravel Aquifer probably occurs to a depth of about 50 feet 

below land surface. 
immediate vicinity of either site,*data from numerous borings completed 
at various sites on NAS Pensacola indicate a general surficial zone 
thickness of approximately 50 feet. Furthermore, the surficial zone 
thickens toward the western portion of the base. G & M (1984) provides 
drilling logs for borings conducted on NAS Pensacda prior to the 

Verification Study. 
group of borings (Boring group 10) which were completed approximately 
3/4 mile east of Sites 3 and 19. 
from Boring group 10, indicates that the surficial zone primarily 
[consists] of tan and brown, fine to medium-grained quartz sand. A 

total of ten shallow monitoring wells, open to the surficial zone, have 
been installed during previous investigations at Sites 3 and 19. These 
wells indicate that the water table generally occurs between 1 and 4 
feet below land surface. Based on water level data collected from 
monitoring wells at Site 3 ,  the direction of groundwater flow is 
generally to the east. In comparison, water level data collected from 
wells located on Site 19 indicate that groundwater flow in the surficial 
zone is to the south-southeast. The horizontal hydraulic gradient is 
approximately 0.004 for both sites. 
at Site 19, G & M (1986) estimated a horizontal shallow ground-water 
flow velocity of 0.36 ftlday or 130 ft/yr. 
reported for Site 3; however, due to the proximity of the sites and the 

Although no deep borings have been completed in the 

Included in this report is information concerning a 0 
The lithologic description of cuttings 

Based on groundwater data collected 

A flow velocity was not 

a 
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similarity in horizontal hydraulic gradient, it is presumed that 
horizontal flow velocities for groundwater at the two sites are 
approximately the same. 

As stated above, data regarding lithologic zones deeper than 11.5 feet 
are not available for Sites 3 and 19 or the immediate vicinity. 
Eowever, based on data collected from borings completed at other NAS 
Pensacola locations, it is asswed that the low permeability zone of the 
Sand-and-Gravel Aquifer occurs at approximately 50 feet and extends to a 
depth of approximately 100 feet below land surface (G C ll 1984). Based 
on reported lithologic data from boring group 10 (G & f4 1984) this zone 
would be expected to function as a confining or semi-confining unit 
restricting the flow of groundwater between the surficial zone and the 
main producing zone which underlies the unit. The direction of 
groundwater flow within the low permeability zone is unknown. 

Based on data from NAS Pensacola Supply Vel1 No. 3 (approximately 1 mile 
east of both sites) and data from boring group 10, it is estimated t-hat 
the top of the main producing zone occurs approximately 100 feet below 
land surface in the site vicinity. 
vithin the main producing zone at these sites is unknown; however, a 
generally southward flow is expected under mbient conditions. 
Insufficient data exists for wells open to the main producing zone to 
allow a determination of hydraulic gradient at NAS Pensacola. 

The direction of groundwater flow 
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8.  PROJECT )IANAGE"T 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 "AGEHENT 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 Sites 3 and 19 will follow the 
GSMP, and any updated versions. Data Quality Objectives (DQOs), and all 
applicable or relevant and appropriate riquirements (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. HEALTH AND SAFETY PLAN 

A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSP) have been developed to provide readily 
available emergency information and preventative safety measures. 
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 

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 

Section 1910). 
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11. QUALITY ASSURANm’ PROJECT PLAN 

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

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

Prior to the initiation of fieldwork, E 61 E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldwork-methodology. The aerial photograph analysis task will involve 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic maps available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 
will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed 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.. 

For the 

@ . 

The historical perspective gained by studying aerial 
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13. UTILITIES SURVEY 

Prior to conducting any augering, boring, drilling, or excavation 
activities, E C 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 uti1ities.h the site area. 
examine available maps and documents, and will conduct a metal detector 
survey on-site to determine the presence of any other potentially 
hazardous subsurface features. If appropriate and applicable, other 
surface geophysical techniques may be used to locate deeper obstructions 
not readily detected with a metal detector. 
underground utilities or obstructions will be marked with surveyors 
flags, day-glow paint, or by other methods as appropriate. This task 
may be conducted as part of the physical survey, but will be considered 
a separate task for cost purposes. 

In addition, E & E will 

The locations of all 
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14. FIELDWORK HETHODOLOGY 

14.1 Phase I -- Field Screening 

The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (Phase I11 and IV) studies. The field 
screening phase will employ a variety of field investigation techniques, 
including the collection of samples for laboratory analysis. However, 
the analysis of these samples will be subject to less rigorous Quality 
Assurance/Quality Control (QA/QC) requirements, which reflect the 
"focusing" objective--rather than a formal contaminant quantification 
objective--of this phase. Each field screening task will utilize all 
existing information from preceding tasks, including aerial photograph 
analysis, to adjust the locations of the various surveys and sampling 
locations, thereby achieving optimum results. The objectives/advantages 
of the field screening methods are discussed in detail in Section 9.1 of 
the GQAPP. 

14.1.1 Physical Survey 

14.1,l.l Overall Physical Reconnaissance 
A field reconnaissance survey will be conducted on and around Sites 3 
and 19. Available aerial photographs and maps will be used as guides in 
locating surface features. Visual inspections will be made regarding 
surface conditions, surface drainage patterns, areas of vegetational 
stress, burn areas, and stained areas. 

14-1 
[Bold items enclosed in brackets denote changes from original text] 



During the reconnaissance survey, the field team will identify areas 
that present the most suitable conditions for the establishment of grid 
survey baselines. 
investigations is discussed in the following sections. 

The use of a grid system as part of Phase 1 field 

The reconnaissance survey team will utilize air monitoring equipment 
during walkovers conducted at Sites 3 and 19, in accordance with 
Sections 6.1.1 of the GQAPP. In the event that any "hot spots" are 
located, the area(s) vi11 be flagged and identified on a site map for 
future reference. 

14.1.1.2 RNu/OVA Emissions Survey 
During the establishment of the geophysical survey grid network 
(discussed in Section 14.1.2), an'emissions survey will be conducted 
using EMU and/or OVA air monitoring equipment. 
conducted in accordance with Section 6.1.1 of the GQAPP. Heasurements 
vi11 be made at each established grid .point and readings will be 
recorded in the field logbook. 

The survey will be 

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

The air sampling vi11 

14.1.1.3 Babitat/Biota Survey 
During the physical reconnaissance, an E C E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats, and the 
surrounding habitats vhich may be affected by off-site contaminant 
migrations. During the walkover survey, rare, threatened, and 
endangered species and their potential habitats will be identified, and 
an evaluation will be made of general site conditions to support viable 
populations of plants and animals. 
conducted for Sites 3 and 19 as well as an evaluation of the literature. 

A habitat/biota survey will be 
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14.1.2 Geophysical Survey * 

The site areas, site fringes, and surrounding local areas will require 
an electromagnetic terrain conductivity survey (EM-31) and magnetometer 

. (Mag) survey. The surveys will be performed in accordance with field 
methodologies and data interpretation techniques discussed in Section 
6.2 of the GQAPP. 

The effort will initially require the set-up 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 50-foot 
intervals. A transit survey instrument will be used to establish the 
baselines, and a Brunton compass and tape measure will be used to 

complete the grid system for the study area. 
based on 50-foot centers. 
by obtaining measurements at each 50-foot. interval grid point. 

The grid spacing will be 
The EM-31 and Mag surveys will be conducted 

The geophysical data will be used in conjunction with other background 
data obtained to identify: anomalous conditions in the site areas; 

’ water table conditions; the location of potential subsurface plumes; and 
the horizontal and vertical orientation of 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 Soil Headspace Survey 
Using the method described in Section 14.1.2, soil headspace survey 
grids, with 100 foot grid centers, will be established at Sites 3 and 
19. 

every 5-foot depth interval to the water table. 
each of the sites is assumed to be 5 feet, thus, it is projected that 
only one depth interval will be collected at each grid point. 
will be collected using a portable drill rig with 4-inch diameter solid 
stem augers. 

Soil headspace survey samples will be collected and composited for 
The depth to water at 

Samples 

In those areas where it is Impractical to use the portable 
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d.rill rig, a hand operated bucket auger will be employed. 
headspace survey sample collection and screening will be conducted in 
accordance with Section 6.4 of the GQAPP. The results of the soil 
headspace survey will aid in making final determinations on the soil and 
groundwater sampling locations. 

Soil 

14.1.3.2 laboratory Analysis 
Phase I sampling activities for Sites 3 and 19 will include a soil 
headspace survey, the collection of soil samples, the installation of 
shallow temporary monitoring wells, and groundwater sampling. All of 
the samples will.be analyzed in the laboratory for analytical screening 
parameters. 
Phase I effort as a measure to efficiently and cost-effectively provide 
focus for subsequent phases of site characterization and contamination 
extent delineation. 
Section 9.1 of the GQAPP. 
in Phase I are shown in Table 14-1. 

The analytical screening program has been developed for the 

Analytical screening is addressed in detail in 
Analytical requirements for samples collected 

Soil - It is tentatively planned that composite soil samples oil1 be 
collected at 33 locations on Site 3 and at 18 locations on Site 19 (see 
Figure 14-1). The results of the physical and soil headspace surveys 
will be used to adjust the final number and locations of samples. At 
each location soils will be collected and composited over 5 foot 
intervals to the water table. 
approximately 5 feet below land surface (G & H 1986), it is tentatively 
planned that a total of 33 soil samples will be collected at Site 3 and 
a total of 18 soil samples will be collected at Site 19. 
be collected using a portable drill rig with 4-inch diameter solid stem 
augers. In those areas where it is impractical to use the portable 
drill rig, a hand operated bucket auger will be employed. 
and equipment decontamination activities will be conducted between 
sampling intervals as discussed in Sections 6.6 and 6.10 the GQAPP. 

Assuming the depth to water is 

Samples will 

All sampling 

Groundvater -- Approximately 11 temporary stainless steel monitoring 
wells will be installed on Site 3 and approximately 6 will be installed 
on Site 19. The results'of the physical survey and.soi1 headspace 
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TABLE 14-1 

PEASE I SANPLXW MD ARALYTICAL I t S Q t J I m S 4 I J P  J 

Modium 
NO. or 
Sampler Duplicator Total 

Analyt ical 
sui t.a 

Soil 33 

Qroundwato r Id' 1111 

TOTAL 1441 

A 

A 

Uo. of Dupli- Trip Piold ainsato Prosorvativo halpt ical  
nodiur Suplos catos Blmks Blanks Blaoks Blanks' Total suit.. *= 

aroundwatoro 6 1 1 1 1 1 11 B 

SITE 19 

Hodiur 
NO. of 
Sampler Duplicates Total 

Analytical 
suitea p b  

s o i l  16 1 19 A 

Qroundwa te r [" t61 

TOTAL 1241 

171 

1261 

A 

e 
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 ret tor^ 4 1 1 1 1 1 9 B 
1 

‘Ana3ptical auito dosignations at. aa follows: 

A - Volatilo organic compounds, polpnucloar aromatic hydrocarbons, phonols, ponticidos and total 
XDs, total rocovorablo hydrocarbons, and ~otals (total, unfi1tOr.d). 

I D  = nrgot compoumd List (-1 V O h t i l O  orgamic plus - 1 ~  a d  kotows, ?a kso/ lmtral  
rd acid oxtractrblo onpric colpord.. nZ pasticid.. and 1Ck. total rrcorrrablo bydrocatbons, 

orgrric arbor, b r a s  (-tor o r l y ) .  ud alkalinity (-to+ oalt).l 
n t a l s  (total fi.o.8 rt i l torodl  ud dissolved l i .0 . .  m i l l i p . ~ f i l t o r o d l ) ,  -do. total - 

bSp.cffic constituoats oncompassod by tho various chomical groups included within analytical suite A are 
idontifiod in Tabloa 9-1 through 9-4 of tho Gonoric Quality A s s u r ~ c o  Projoct Plan. 

‘Trb b l u t .  Vi11 bo analpod for Kt mlati lo  o r q d c  coqotnd. only. 

9?r-omti.r blanks rill bo analpod for Kz mlati lr  0r-c -, total ruorrrmblo hydrocarbons, 
total ra n t a l s .  md cyaoidr.1 

14-6 

0000099 



f 

SOURCE: US. Npval Au Starion, P e n m a ,  Florida, 1987: and Gefaghry and Miller 1984,1986 

KEY: 

SCALE 
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Tentative Soil Boring 
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Tentative Temporary Monitoring 

@ Existing Monitoring Well 

Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL . 

LOCATIONS, SITES 3 & 19 - PHASE I 
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surveys will be used to adjust the final number and locations of 
samples. 

Each temporary monitoring well will be constructed of stainless steel 
casing terminating in 5 feet of 0.01-inch slotted, stainless steel 
screen. 
borehole after the soil samples have been collected. 
installed so that the well screen brackets the water table (i.e., the 
top of the screen extends slightly above the water level). 

The well casing will be placed in the corresponding soil sample 
Each well will be 

. Each of the temporary monitoring wells will be developed as provided in 
Section 6.7.5 of the G W P .  Each temporary monitoring well and the ten 
existing monitoring wells will be purged and sampled in accordance with 
Section 6.8 of the GQAPP. 

14.1.4 Hydrologic Assessrent 
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 benckrk located within the vicinity of Sites 3 and 19. 
Static water levels will be measured in each well to determine shallow 
groundwater flow direction and horizontal hydraulic gradient. 

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

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

o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial 
alternatives. 

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

Phase I1 investigation of Sites 3 and 19 will involve the collection of 
soil and groundwater samples. Additional permanent, shallow monitoring 
wells will be installed. 
warranted by the results of Phase I efforts. 
aquifer testing will be performed. 

Air sampling will be conducted only if 
In addition, limited 

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

[During the Phase I1 investigations of Sites 3 and 19, which are covered 
by RCRB requirements, at least one sample per contaminated medium will 
also be analyzed for Appendix IX parameters (40 CFR, Part 264). These 
samples will be collected from the area of highest contamination for 
each medium as determined during the Phase I investigation. 
Appendix IX samples may be required depending on the extent of 
contamination detected. 

Additional 

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 
will be prepared which outlines sample locations, sampling metho- 
dologies, analytical parameters, etc.] 

If 

0 ’  
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soil 27 3 

Groundwator I 51  1 

A 

C 

A 

2 )  B 

TOTAL 1321 4 3 11 1 3 

Ifo. of Dupli- Trip Fimld l insa to  I h o s o ~ a t i v o  Analytical 
Hodiur Samples cat.. Blanks' Blank8 Blanks INuLsb Total. s u i  to IC 

so i l  15 2 1 1 1 111 1211 A 
(61 C 

Groundwater 131 1 1 I n 1  1 

'Trip blanks will bo analysod for (Targot1 Compound List (TCL) volatilo organic compounds only. 

b 1 hosomtivo  blraL. rill k ualysod for Ta .olat&lo organ+ e-, total r.co.urablo hydroearboas, 
total r& r t a l . ,  Ud cyuidm.1 

cCIAaalytlcal suit. dosignations aro as folloum: 
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E = total surpondod solids, total Kjoldahl nitrogon, ammonia nitrogon, orthophosphato phosphorus, 
dirrolvod oxygon (in tioldl, 5-day biological oxygon donand (BOD5), and chonical oxygon donand 
(COD). 

C = pH, a1kalinity;porcont aoisturo, grain siso, BTU contont, ash contont, total organic halogons, 
sulfur, ignitability, and cation oxchango capacity. 

[d'Spocific conrtituontr onco~parsod by tho various cho~ical groups includod within tho abovo-listod 
analytical suit.. aro idontifiod in Tablor 9-5 through 9-13 of tho Gonosic Quality Assuranco Projoct 
Plan. 

*Tho nurbor of sa~plor shown in paronthonos will bo analyrod for tho additional paranotors indicatod. 

(m = drot raquirod.1 
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j14.2.21 Soil Sampling 
Tentative locations and nuabers of soil samples for Phase I1 are 
presented in Figure 14-2. The actual number of soil samples and their 
locations will be determined based on the results of Phase I. For 
planning purposes, three soil samples are assumed at each boring 
location. Figure 14-2 presents nine tentative boring locations for Site 
3 and five tentative boring locations for Site 19. 
total of 27 soil samples are projected for Site 3 and a total of 15 soil 
samples are projected for Site 19. 

Consequently, a' 

Soil samples will be collected in discrete intervals using a split-spoon 
sampler powered by a drill rig. 
collected for each of the following depth intervals: 
toa2.5 feet, then every 2.5 feet to the water table assumed to be at 5 
feet. All sampling, compositing, and lithologic logging will be 
performed in accordance with Sections 6.6 and 6.7 of the GQAPP. 

A composite soil sample will be 
0 to 0.5 feet, 0.5 

Equipment decontamination will be performed between soil sampling 
intervals as discussed in Section 6.10 of the GQAPP. A detailed 
discussion of split-spoon soil sampling procedures is provided in 
Section 6.7.2.3 of the G W P .  

(14.2.31 Shallov Ifonitoring Well Installation and hveloprent 

Tentative locations for each of the eight Phase I1 monitoring wells are 
presented in Figure 14-2. 
installed on Site 3 and three new shallow monitoring wells will be 
installed on Site 19. 
exact sampling locations will depend upon the Phase I Field Screening 
results . 

Five new shallow monitoring wells will be 

As with the soil samples proposed for Phase 11, 

Shallow monitoring wells will be installed using the hollow stem auger 
method described in Section 6.7.2.1 of the GQAPP. Each of the shallow 
monitoring wells will be installed to a depth of approximately 15 feet 
and will be constructed using two-inch PVC casing, and will bracket the 
water table with 10 feet of 0.01-inch slotted screen. A detailed 
discussion of standard monitoring well construction practices is 
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3 and five tentative boring locations for Site 19. Consequently, a 
total of 27 soil samples are projected for Site 3 and a total of 15 soil 
samples are projected for Site 19. 

Soil samples will be collected in discrete intervals using a split-spoon 
sampler powered by a drill rig. 
collected for each of the following depth intervals: 0 to 0.5 feet, 0.5 
to 2.5 feet, then every 2.5 feet to the water table assumed to be at 5 
feet. All sampling, compositing, and lithologic logging will be 
performed in accordance with Sections 6.6 and 6.7 of the GQAPP. 

A composite soil sample will be 

Equipment decontamination will be performed between soil sampling 
intervals as discussed in Section 6.10 of the GQAPP. A detailed 
discussion of split-spoon soil sampling procedures is provided in 
Section 6.7.2.3 of the GQAPP. 

114.2.31 
Tentative locations for each of the eight Phase I1 monitoring wells are 
presented in.Figure 14-2. 
installed on Site 3 and three new shallow monitoring wells will be 

Shallow Monitoring Vel1 Installation and Development 

Five new shallow monitoring wells will be e 
installed on Site 19. 
exact sampling locations will depend upon the Phase I Field Screening 
results . 

As with the soil samples proposed for Phase 11, 

Shallow monitoring wells will be installed using the hollow stem auger 
method described in Section 6.7.2.1 of the GQAPP. Each of the shallow 
monitoring wells will be installed to a depth of approximately 15 feet 
and will be constructed using two-inch PVC casing, and will bracket the 
water table with 10 feet of 0.01-inch slotted screen. A detailed 
discussion of standard monitoring well construction practices is 
provided in Section 6.7.3 of the GQAPP. 
monitoring well installation will be decontaminated as discussed in 
Section 6.10 of the GQAPP. 

All equipment used in 
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- provided in Section 6.7.3 of the GQAPP. All equipment used in 
monitoring well installation will be decontaminated as discussed in 
Section 6.10 of the GQAPP. 

[Depending on the results obtained during Phase I, the delineation of 
the extent of sballov groundvater contamination may be possible during 
Phse I1 by the installation of a fev monitoring vell. in addition to 
the number proposed. 
dditional monitoring vells vi11 be installed during Pbasa I1 in order 
to expedite the overall investigation schedule.] 

mKn and vhere possible and/or practical, 

[14.2.4] Groundvater Sampling 
Groundwater samples will be collected from the eight nevly installed 
shallow monitoring wells on Sites 3 and 19. During Phase 11, a total of . 
[SI groundwater samples will be collected from Site 3 and a total of (3) 
groundwater samples will be collected from Site 19. 
collection each well will be purged using the methods described in 
Section 6.8.1 and 6.8.2 of the GQAPP. Samples will be collected 
according to the methods provided in Section 6.8.3 of the GQAPP. 

Prior to sample 

[14.2.5] Bydrologic Assessreat 
Well head elevations will be surveyed for all newly installed monitoring 
wells. 
described in Section 14.1.4 of this workplan. 

Water levels will be measured in all wells following procedures 

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. 
short-duration specific capacity tests during the development of the 
nevly installed monitoring wells and slug or specific capacity on the 
existing monitoring wells. 

These will consist primarily of performing 

Specific capacity and slug tests are 
particularly useful for deriving first estimates of aquifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

The advantages of conducting specific capacity tests in conjunction with 
well development is that the test itself does not generate additional 
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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. 
plan for deep well installation will, be developed based on the findings 
of Phases I and 11. 

A 

[14.2.6] Air a p l i n g  
Formal air sampling will be performed only as required based on the 
results of the Phase I surface emissions survey [and particulate air 
sampling, and the Phase I shallow soil sampling.] If formal air 
sampling is necessary, sampling will be conducted [in accordance with] 
procedures outlined in Section 6.1 of the GQAPP. 

14.3 Phase I11 - Extent Delineation 

Phase I11 tasks will be conducted based on the results of Phases I and 
11. Although the earlier phases are intended to identify and 
characterize areas and contaminants' of primary concern as they extend 
laterally from Sites 3 and 19, Phase I11 activities will be geared 
toward delineating the horizontal and vertical extents of contamination. 

14.3.1 Biota Sampling 
If deemed appropriate on the findings of Phases I and 11, [additional] 
biota sampling may be conducted during Phase 111. 
Phase 11, a separate biological sampling plan will be prepared.] 

[Hovever, as for 

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

14.3.3 Shallow Monitoring Well Installation and Development 
Additional shallow monitoring wells may be required to determine the 
horizontal extents of shallow groundwater contamination. 
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14.3.4 Intermediate and Lkep Mnitoring Well Installation and 
Developent 

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required in order to assess horizontal and vertical 
hydraulic gradients, aquifer physical characteristics, and vertical 
extent of contamination. The number of wells and their locations and 
depths are dependent upon Phase I and I1 findings. 

a 

14.3.5 Grouadvater Sampling 
All wells installed in Phase 
requirements for the samples 
previous phases. Monitoring 
sampled as required. 

I11 will be sampled and analytical 
will be developed based on the results of 
wells installed prior to Phase 111 will be 

14.3.6 Hydrologic Assessment 

All wells installed during Phase 111 will require a well head survey to 
obtain top of casing elevations. Water level measurements will be made 
for all site monitoring wells. 
be determined. 
physical characteristics. [On sites where contarination is found in the 
surficial zone during Phases I and/or 11, the lov permeability zone vi11 
be further characterized during Phase 111 and any subsequent phases. It 
is intended that soil sample results, lithologic logs, isopach raps, 
permeability testing, aquifer testing, etc. vi11 be utilized as required 
to determine the lateral extent and/or continuity of the lov 
permeability zone, as vel1 as the degree to which hydraulic connection 
exists betveem the surficial zone and underlying rain producing zone at 
each site.] 

Horizontal and vertical gradients will 
Aquifer testing will be performed to ascertain aquifer 

14.3.7 Air Sampling 
The need for formal air sampling [during Phase 1111 and the techniques 
to be employed are dependent upon the findings of Phase I, and any 
sampling performed in Phase 11. 
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14.4 Phase IV - Extent Delineation 

The following tasks, if required, will be performed as a continuation in 
the effort of delineating contamination extent: 

o Soil Sampling; 

o Shallow Monitoring Well Installation and Development; 

o Intermediate and Deep Monitoring Well Installations and 
Development; 

o Groundwater Sampling; and 

o Hydrologic Assessment. 

14.5 Topographic Survey and Base Hap 

Following the completion of Phases I11 and IV, a topographic survey of 
the vicinity of Sites 3 and 19 will be conducted and a base map will be 
developed. Base map coverage, contour intervals, scale, and 
requirements for horizontal and vertical control will be established and 
approved by the Navy. 
the requirements of remedial planning and will include the locations of 
surface features such as: roads, structures, monitoring wells, 
municipal supply wells, and above ground utilities. The location of 
subsurface utilities and drainage structures will be reflected on the 
base map as indicated on existing NAS Pensacola General Development and 
utilities maps, and/or as located during field investigations. 

The topographic base map will be developed for 

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. 
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11.6.2 WOC Sa~ples 
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 
QAPP. 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 Ilanr9plr?nt Procedures 

14.7.1 Decontamination Procedures 
All equipment decontamination procedures for Sites 3 and 19 will be 
performed in accordance with Section 6.10 of the GQAPP. 

14.7.2 Waste hmgement Procedures 
A l l  water generated during monitoring well purging and development 
activities on Sites 3 and 19 will be discharged onto the ground surface 
away from the well, or will be containerized., labeled, and moved to a 
storage area on NAS Pensacola, as directed by the Navy. 

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

Other investigations derived wastes, such as potentially contaminated 
protective clothing and other disposable materials, will be 
containerized, labeled and moved to a storage area on NAS Pensacola. 

a 

a 
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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 QAIQC has been addressed both in the 
Generic Quality Assurance Project Plan (GQAPP) and Generic Site 
Management Plan (GSHP). 
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 

1 
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16. GROUNDWATER MODELING 

E & E will use the data generated in the previous field investigation 
phases to conduct limited computer modeling when applicable and 
appropriate. 
for off-site contamination, including: 

Two scenarios will be considered to assess the potential 

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

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

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

E & E will calculate flow 

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

Other 
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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.11 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 ASSESSHENT 

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

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

. 

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

18.1 Contaminant 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 e. " 
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concern to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances among those identified that are most likely to 
contribute significantly to the overall risk posed by the site. 
Sometimes this indicator chemical can be selected to represent a "class" 
of chemicals (e.g., trichloroethylene to represent all volatiles). 

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

18.2 Exposure Assessment 
In this subtask, actual or potential 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 

Identification of potential exposure pathways 

source to an existing or potential point of contact. 
pathway may be viewed as identifying four elements: 

An exposure 

1) A source mechanism of chemical release into the envi.ronment; 

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

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

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

I 

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

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

18-2 
[Bold items enclosed in brackets denote changes from original text] 

oooo i ia  



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 informat ion and rarely involves the development of new 
data on toxicity or dose-response relationships. 

Typically this process relies heavily on 

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

By integrating 

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

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

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

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

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

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

o Log of &y actions taken by a health unit regarding health issues, 

the sites; and 

complaints, and c0ncerns.l 

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

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

[It should be erpbasired that al l  tbe t&& conducted as part of the 
burcline risk assessrent vi11 be p e r f o d  on an interactive basis 
between the various disciplines required (i.e., hydrogeologists, 
cbemists, risk assessors, etc.), the Ravy, and the rerieving regulatory 
agencies (i-e., F W R  and BPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assesnr~nt.) . 
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19. FEASIBILITY SrUDY 

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

. 

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

E & E will prepare a qualitative and quantitative 

19.1 
E & E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E & E will consider all A R M S  and identify 
problems, and determine pathways of contamination using a 
receptor-oriented approach based on the threat to the public health, 
welfare, and the environment. In this summary, pathways will be 
outlined for each medium of concern. E & E then will identify 
applicable remedial technologies for each general response action such 
as contaminant removal, treatment, disposal, and so on. The 
identification of technologies will be based on technical selection 
criteria and E & E’s engineering judgment. 

Screening of Applicable Remedial Technologies 

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

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

allov the Navy to balance the increase in costs associated with each 
alternative against gains in safety. 
consideration of site contaminant toxicity, transport mechanisms, 

The risk analysis will include 

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

19.4 
During the preceding task, remedial technologies will be assessed 
independently without consideration of potential advantages or 
disadvantages of technologies applied in combination. In this task, 
individual technologies will be assembled into remedial action 
alternatives for the site. During the assembly and evaluation of the 
alternatives, criteria including technical feasibility, environmental 
and public health, institutional impacts, and comparative costs will be 
considered. 

Development and Evaluation of Remedial Action Alternatives 

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

The alternatives assembled during the 
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when comparing alternatives. 
uniformly to each alternative along with any additional critekia 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 PS Report 
A draft and final FS report will be provided to the Navy for review and 
commen t s . 
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20. REPORT 

[Following the Phase I investigation, E & E will prepare a Phase I 
Interim Data Report and Recornendations for each site. 
this report is to summarize briefly the findings of Phase I and provide 
recommendations for the Phase 11 investigation; the Phase I interim 
report will not be a formal report. (In general, during the proposed 
multi-phase investigation process, formal reports will be generated only 
when little or no additional assessment work appears to be required.) 
Following the Phase I report the work plans for the Phase I1 work will 
be updated accordingly. 
further action is warranted, a formal Phase I1 report will be produced. 
Eowever, if the Phase I1 results indicate that additional investigation 
is required, the Phase I1 report will be produced as the Phase I1 
Interim Data Report and Recommendations and will only briefly summarize 
the Phase I1 results and provide recommendations for the Phase I11 
investigation. 
document. 
plans for the Phase I11 work will be updated.] 

The purpose of 

If the results of Phase I1 indicate that no 

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

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 i t  contains. [Where appropriate,] Public 
participation issues will be summarized, as will interim remedial 
measures necessary to protect against continued degradation of 
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but supplemental to the analytical results, will be provided in a series 
of appendices. 

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

Periodic updating of all administrative documents (GQAPP, GSMP, GHSP, 
GPHP, 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, GSHP, GHSP, and GPMP. Work plans will 
be revised after each phase of fieldwork, with Phases I11 and IV, if 
required, fully developed after Phase I1 with separate cost estimations. 
Revised documents will undergo the same review process (e.g., Navy and 
TRC) as the original documents. 
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22. PROJECT WAGEMENT 

Project management will be an ongoing process throughout this 
investigation. 
status reports, coordination of schedules, mobilizations, and other 
project incidentals with the Navy, management of project staff, 
coordination with the E & E support groups (e.g., publications, 
laboratory), and ongoing project review by E & E technical managers and 
directors. 
the GPMP submitted to the Navy. 

This process includes preparation of bi-weekly project 

These project management ste'ps are described in detail in 
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23. PROJECT SCHEDULE 

[Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules for 
Phases I, 11, 111, and IV, respectively. Given that the scopes of work 
for Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for Phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFASMP). The schedule in the FFASMP will be updated yearly. 
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522 
ocology and environnont. inc. 

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

Vorsion 988 
e ;  

Projoct Titlo: Sit. 3-Tho Crash Crow Training Area Projoct No.: UH1203 

TDD/Pan No.: 

Projoct Hanagor: John Barksdale Projoct Dir.: John Duaoyer 

Location(8): Crash Crow Training Arm-Opon aroa of land along tho southwoetorn border of Forrost Shorman Fiold 

Proparod by: Hal Davis D a b  Propared: 4-25-09 

Approval by: Mary Hiller * Dato Approvod: rRc%q 
Site Safety Officer Roviow: 

Scopo/Objectivo of Work: Fiold Scrooning will include physical surveys, soil sampling, temporary woll 

installation and groundwater sampling. 

Dato Reviowod: 

Proposod Dato of Fiold Activitios: August 1989 

Background Info: comp1.t.: [ x I 

Documontation/Surrary: 

Ovorall Chorical Hazard: 0 
Ovorall Physical Hazard 

sorious I 1 
LOW 1 x 1  

Serious [ ] 
LOW 1 x 1  

Preliminary (No analytical I I 
data availablo) 

Modorate [ J 
Unknown [ 1 

Moderato [ 1 
Unknown [ I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8. SITE/WASTE -STICS 

wasto Typo($): 

Liquid [ X I  Solid I 1 Sludqo I 1  Gasflapor [ X 1 

Charactorintic(s): 

Volatil. I x I corrosiv. [ 1 Acutely [ I  
Toxic 

Fla.rablo/ I X I 
Ignitablo 

txplosive [ x 1 Reactivo [ 1 Carcinogon [ X 1 Radioactive* [ 1 

Othor: 

Phyaical Haaard8: 

Ovorhead I X J Confined. I ] Bolow [ 1 Trip/Fall [ X I  
SQaCO Grad. 

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

Wois. 1 x 1  Othor: AirCr8ft and vohicular traffic using Forrost Shorman Field. 

“Roquiros completion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
RSC or HQ. 
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Sit. liatorg/Doacription and Unuaual haturoa (a00 Supling Plan for dotailod domcriptioa): Sine. 1955 Sfto 3 

waa uaod to train firofightora. Durinq traininq approxiutoly 30-50 qalloaa of JP-4, JP-5, AVUAS or lubo oil 

waa pourod into unlinod pita .ad ignitod to ainrlato aircraft craah eonditiona. An additional 200 gallon. of 

fuol por uook woro diapoaod of on-aft.. Soil borinqa did not rovoal any fro. product contamination. 

Groundvator aamploa colloctod from throo monitoring wollm containod low lovola of VOCa. 

drowainoaa,hoad. 

corroaivo 

hoad, nau. vomit 

~ ~ ~~ ~~ 

Locations of Chomicals/Wamtoa: Contamination ia locatod bolow land surfaco. 

7.5-200 ppm rubbing alcohol 

0.3-1 ppm acrid 

6 PPI swootish 

2 )  Temporary Monitoring W.11 Inatallation - Aircraft, Automobile Uasarda. Uaing portablo drill rig: 
3) Soil Supling - Uaing portablo drill rig: 
4 )  rhcontamination ~rocodurom - Uaing molvonts. 

vomit, nauaoa 

CltS dop, droway 

Rout. 

Inh, Ing, Con 

chloroform 50 PP. Inh, Ing, Con 

20-100 ppm othor-liko 

- ~th~r-liki 

I Iaopropyl Alcohol I 400 ppm I n  . 
~ ~~ 

Nitric k i d  2 PPI I I 

1.2-dichloroothaao 50 PP. Inh, 1119, Con 

1.1-trichloroothano 350 p p ~  I-, Lag, Con 
~ ~~ 

1,l-dichlor~thano 100 ppm Inh, Ing, Con 
I I 

Acut. 
symptoms Thromhold Doacription 

I 

vortigo, chat pain 214 ppm I awootiah I 
hoad. vortigo I 200 ppm I othor-liko I 

#to: Comploto 8nd attach a Harard Evaluation Shoot f o r  major known coatariaant. 
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D. SITE W E T Z W O R X  P W  

Sit. Control: Attach map, us. back of this pagm, or skmtch of sit. showing hot zonm, contamination roduction, 
zono, otc. 

Porirtor idontifiod? [yosl Sit. smcurod? [ no I 

Work Aroas Dosignatod? [yo51 Zono(s) of Contamination Idontifiedl [ no 1 e -  
Porsonnol Protoction (TLD badgms rmquirod for  all field porsonnol): 

Anticipatod Lovol of Protaction (Cross-roforoncm task numbmrs to Soction C): 

A B C D 

Talk 1 X 
- 

Task 2 X 

Task 3 X 

Task 4 X 

(Expand if nocossary) 

Uodifications: Modifimd lmvol 0 with tyvock, noopronm glovms and boots, safety glassms, availabl. when 

lovol C upqrado is nocmssary 

Action mvmlr for  Evacuation of Work Zono Ponding Roassassmont of Conditions: 

o Lovol D: 0 
mg/m , othor particulatos >- 

<19.52 or >252, oxplogivo atmosphmrm > l o 2  LEL, organic vapors abovo background lovols, 2 

o Lovol C: 0 ~19.52 or >252, oxplosivm atmosphoro ,252 LEL3(California-202), unknown organic vapor (in 2 broathing zonml > 5  ppm, particulatms > mg/m , othoc 

' o Lmvol E: 0 <19.52 or >252, oxplosivo atmosphorm ,252 LEL (Salifocnia-ZOI), unknown organic vapors (in 

o Lovol A: 0 <19.52 or >258, mxplosivm atmosghmro ,252 LEL (California-2021, unknown Organic Vapors 

2 broathing zono) >500 ppm, particulatos >-ng/m , othor 

>goo ppm, particulat.. >- mg/m , othor 

e 
Air Monitoring (daily calibration unlmss othmrwiso notmdl: 

Typo of Samplm 
contaminant of Intocmst (aroa, porsonal) 

VOC'S 

Radiation 

Explosivo Gas05 Aroa 

?roqumncy of I Sanpling 
Monitoring 
Equ ipmont 

OVA Continuous 

Hini-Rad I Continuous 
I 

(Expand i f  nocorsary) 

Dacontarination Solutions and Proceduros for Equipaont, Sampling Goar, mtc.: 
Trisodium phosphate wash, tap wator rinsm, isopropanol rinsm, distillmd wator rinse, isopropanol rinse, and 

final distillmd wator rinso. 
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Porsonnol kcaa Protocol: Boot and qlovo vash - trisodium phosphato wash vi th  cloaa vator tins.. Lxpon&blos 

will bo doublo baqgod and drumod for disposal. 

following oach day'. fiold vork. 

Docon Solution Monitoring Procoduros, if Applicablo: Docontarination vi11 k porforrd  in a uoll-vontilatod 

aroa upvind of tho sampling zono. 

Spocial Sit. tquivnt, Caeilitios, or Procoduros (Sanitary Facilities and Liqhting 
m a t  Hoot 29 QR 1910.120): 

All drillinq s8foty procoduros vi11 bo strictly adhorod to as outlinod in Attachwnt A. 

Tiold porsonnol vill tako a hygionic showor, off-sit., 

Sit. Entry Procoduros and Spocial Considorations: L & E ' s  "Buddy Systor" vi11 bo ooployod at all tiws durinq 

fioldwrk actiritios. 

roaduays. If ebovo background r8diation 10~01s at. oncountorod toar r r k r s  vi11 ovacuato tho sarplfnq a r m ,  

and contact tho .corporato hoalth physics group to C O ~ S S O S S  tho sit.. 

Porsonnol will oxorciso caution in tho vicinity of Corrost Shorun riold and along noare 

Work Limitations ( t i n  of &y,  mathor conditions, otc.) and Iloat/Cold Stross Roquirowats: 

All fiolduork activities vill bo mrfornd durinq &ylight hours. Toam wmbmrs vill tako broaks as nocossary to 

avoid hoat strosa and roplaco fluids. Cooling vosts r y  bo usod to provont hoat sttoss. 

Qonoral Spill Control, i f  applicablo: U/A 

Invoatigatlon-Dorivod Hatorial Disposal ( i . 0 . .  oxpondablor, doeon vasto, cuttings): 

A l l  fioldvork vaato matoriala vi11 bo doublo b8qqod, drurrod, labolod and transportod to a dosignatod 

location for final disposal by tho N a v y .  

Sa~plo R8ndling Procoduros Including Protoctivo mar: 

During a11 handling of samplos, 811 fiold toam mo~bors vi11 vo8r surgic8l glovos. 

SmplO prosorvation vith acids.  

Gogqloa vill bo worn durinp 

T0.D MOrbOr4 Rosponsibility 

Toam wmbors to bo dotorminod Toan Loador 

L Sit. ~afoty Officorj5.mplor 

Gooloqiat/Samplor 

4 A l l  ontrios into orcluaion zona roquiro Buddy Systom US.. All E c E fiold staff participato in aodical 
monitoring program and havo coqlotod applicablo training por 29 c?n 1910.120. Respiratory protoction program 
moots roquirownta of 29 CfR 1910.134, and AIISI 288.2 (1980). 
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E. BIQomcx I m ~ I o u  

IUS. supplomontal shoots, if nocossary) 

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

Ambulanco On 8.80 -- 904-452-4138, Off Bas. -- 911 
Hospital Eaorgoncy Rooa NAS Disponsary - 904-452-2733, Baptist Hospital 904-434-4811 (Lifo Plight) 
Poison Control Contor 

Police (includo local, county shocfff, stat.) 911 

Tic. Dopartsent 911 

A i  rpo tt 

U.S. Coart Guard Eaorgoncy - 9044534118, Gonoral Information 904-453-8282 
Ubotatoiy E L E ASC 1-716-631-0360 

rod. Exproso 1-800-238-5355 

Cliont Contact U.S. N a v y  Southorn Division, Enqinoor-In-Charqo, Miko Groon - 1-803-743-0574 
Sit. Contact M A 3  Ponsacola Enviromontal Coordinator, W. Dowayno Ray - 904-452-4515 

SITE nEsouRcEs 

Sit. Emrgoncy Evacuation Alara Hothod N/A 

\tor Supply Sourco On-sit. 0 -  Telophono Location, Nuaboc To bo dotorminod on-sit. 

Collulac Phon., if availablo N/A 

Radio 

Othor On-sit. warohouso nuaboc to bo dotorained 

llltlLBoQlcI comAcrs 

1. Dr. Rayaond Xarbison (Univ. of Florida) ................. (501) 221-0465 
Alachua, Florida (501) 370-8263 

1 .  Ecology and Environment, Inc., Safoty Director 
Paul Jonaairo ........................................... (716) 684-8060 

(716) 655-1260 

3. Rogional Offico Contact ...................... M.Millor.... 656-2854 

8 77-1 9 78 

1. Office M.nagor ................................ R.Rudy ...... 893-7245 

or (9041 462-3277, 3281 
(24 hours) 

(office) 
(home ) 

hoao ) 

off ice) 

homo 
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1. 

2. 

3 .  

Twonty-four hour answoring sorvico: (501)  370-8263 

What to roport: 

- Stat.: "this is an omorgoncy." 

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

- Tolophono nubor  to roach you. 

- Your location. 

- N a n  of porson injurod or oxposod. 

- Naturo of onrgoncy. 

- Action takon. 

A toxicologist, (Drs. Raymond Rarbison or associato) will contact you. Rop0.t tho inforution givon to tho 
answorinq sorvico. 

If tOXkOlogirt door not roturn your c a l l  within 15 ainutos, call tho following porsons in ardor until 
Contact D8dO: 

a. 24 boor hotlino - (716) 614-0940 
c. Assirtant Corp. Safoty Officor - Stovoa S h o r m  - how I (716) 688-0084 
b. Corgorato Safety Director - Paul JOnDairO - hOB0 I) (7361 655-1260 

nuaem .oIRu 

(m: Iiold Toam rust Saou looto(s) ?rior to Start of m r k )  

Diroctions to hospital (includo aapl 

.U Dispnnry - Tako San Carlos Road oast approximatoly two milos to Duncan Road. Turn loft (north) and 

follow Duncan Road approxi~atoly 1000 foot to Turnor Stroot. turn right (oost) on Turnor Stroot and continuo t c  

it's intorsoction with Ellyson Avonuo. Tho M A S  Dispensary is locatod on tho northwest cornor of tho 

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

ita1 - Tal. Duncan Road (Navy Blvd.) north to oxit tho bas.. Navy Blvd. bocomos IIWY 98 and curVos 

to tho 08.t. rollow navy Blvd./tIvy . 98 oast approx. hi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. l m i  to Corvantos St. (Hvy. 90). 

8 blocks and turn loft (north) onto K stroot. Tho hospital is about 6 block. north on tho loft. 

Turn right on Corvantos/Hvg. 90 and follow this road for about 

Lnrgoncy Lgross Routos to Got Off-Sit. Enrqoncy .gross routos will bo locatod if onrgoncy oxit routos bocomo 

blockod by construction, otc. 
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DRILL RIG SAFETY 

* 

* 

* 

* 

* 
* 

* 

* 

* 

* 

* 

* 
* 

* 
* 

Hard hats must be worn. 

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

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

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

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

The mast must be lowered when the rig is moved. 

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

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

Hake sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits convenient access and provides for adequate safety. 

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

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

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

Level and stabilize the drill rig prior to raising the mast. 

Watch for slippery ground when working in the area of the rig. 

All' unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

Maintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 
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ECOLOGY AND ENVIRONMENT, INC., 
STANohHD OPERATING PROCEDURES FOR 

EMERGENCIES DUE TO HEAT AND HEAT STRESS MONITORI ' IC  

F le l d  operat ions during the  summer months can  c rea te  a va r i e t y  (if h a t -  
8rdS to t h e  employee. Heat cramps, heat  exhaust ion.  and  h.eat s t roke  
can be exper lanced and, If not remedled, can  t h rea ten  l l f e  o r  'health. 
Therefore, It Is Impor tant  t h a t  a l l  employees be able to rezogn l re  
¶ymptoms of these condl t lons and  b e  capable o f  a r res t i ng  the prob lem 
as qulckly as possible. 

v 

THE EFFECTS OF HEAT 

AS the resu l t  o f  normal ox iha t lon  processes w i t h i n  t he  body, D p re-  
d lc tab le  amount of heat  Is generated. I f  the  heat  I s  l l be ra ted  as It 
I¶ formed, t he re  Is no change In b o d y  temperature.  I f  the neat  IS 
llberated more rap ld ly ,  the body cools t o  a point at  w h i c h  the  p roduc -  
tton of heat  Is accelerated a n d  t h e  excess is avai lable t o  briFig the - 
body temperature back  to normal. 

l n te r fe rence  w i t h  the el iminat ion o f  heat  leads t o  i t s  accumulation 
and  thus  to t h e  elevat ion o f  body temperature. A s  a resu l t ,  t l v  p e r-  
son Is said t o  have  a fever .  When such a cond i t i on  ex is ts ,  I ; .  p r o-  
duces a v lc lous cycle In w h i c h  crrtaln body processes speed L I ~ S  and 
generate addl t lona l  heat. T h e n  the  body mus t  el iminate not on;;' the  
normal but also t h e  addl t lona l  quan t i t i es  o f  heat. 

Heat p roduced  w i t h i n  t he  body is  b r o u g h t  t o  t h e  su r face  l a rge l y  by the 
bloodstream and  escapes t o  t h e  cooler su r round ings  b y  conduct,.=n and 
radlatlon. If a i r  movement o r  a breeze s t r i kes  t h e  body ,  ac'dll ional 
heat I s  los t  by convectlon. However,  w h e n  the tempera tu re  of t b - t  sur- 
r o u n d l n g  a l r  becomes equal  t o  o r  r l ses  above t ha t  of the  body ,  a l l  of 
the heat must  b e  los t  b y  vapor l za t ion  o f  the mo is tu re  o r  swei r from 
t h e  skin surface. A s  t h e  a i r  becomes more hum id  (conta ins mor'? mois- 
t u re ) ,  vapor i ra t lon  f rom the  s k i n  slows down. Thus ,  o n  a day w . w n  t h e  
temperature Is 95 t o  1009F, wi t l i  l i i j h  hum id l t y  and l i t t l e  .:r no 
breeze, condl t lons a re  ideal f o r  t h e  r e ten t l on  o f  heat  w i t h i 1  the  
body. I t  i s  on  such  a day o r ,  more commonly, a succession of  such 
days  ( a  heat wave) t ha t  medical emergencies due  t o  heat  are 1 : i . r . l~  to 
occur . Such ernergencles a re  c lassi f ied in th ree  categor ies : heat 
cramps, heat  exhaust lon,  and  heat  stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  af fect  people who work in hot env i ronmei- rx  and  
p e r s p i r e  a g rea t  deal. Loss of salt f rom the b o d y  causes v e r y  ca i n fu l  
cramps of t h e  l e g  and abdominal muscles. Heat cramps also may t*t?sult 
from drinking iced water  o r  o the r  d r i n k s  e i the r  too quickly or  irr too 
l a rge  a quan t i t y .  

Heat Cramp Symptoms. T h e  symptoms of heat cramp are:  



0 Muscle cramps In legs and abdomen, 

e Paln accompanying the cramps, 

0 Profuse persplratlon. 

H0.t cnnro famramcy caw. Remove the patiertt to a cool place- Give 
hlm $ID$ of I laulds such as "Catorade" or Its equlvaknt. Apply mn- 
url p k u r e  the v a m p e d  muscle. 
If there Is m y  IndIcatlorb of a more serious probkm. 

Remove the pat ien t  to a hospital 

HEAT EXHAUSTlON 

Hert a h a u r t l o n  a c u r s  In lndlvlduals w o r k l n g  In hot cnvlronmen ts, dnd 
may ba assac la td  w l t h  heat cramps. Heat exhaustion Is caused by the 
poollng d blood In the vessels of the skin. The heat Is t ransported 
from tho Interlor of the body to the surface by the blood. The blood 
vessels In the skin become dl lated and a Iarge mount of blood IS 
pooled'ln the skin. This conditlon, p lus  the blood pooled In me 
lower extremltles when an lnd lv ldual  Is In an upright poS l t lOn ,  may 
lead W an Inadequate r e t u r n  of blood to the hear t  and eventually b, 
phys lc r l  collapse. 

Heat Exhaust lon Sylnptom, The symptoms of heat exhaustion are: 

0 Weak pulse: 

0 Rapld and usually shallow breathing: 

0 Ceneralfred weakness; 

0 Pale, clammy skin; 

e Profuse perspirat lon; 

a Dirtiness; 

e Unconsciousness; and  

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

tiemt Exhaustlon Emcrocncv Care. Remove the pat ient  to a cool d a c e  
and remove as much c loth ing as possible. Administer cool water; 
"Catorade," or I t s  equivalent, I f  possibie, fan the pat ient  awltin- 
ually t0 remove heat by convection. but do not allow chilling or cver- 
CWhg.  Treat  the pat ient  for shock, and remove him to a medlcal 
facility if there Is any indication of a more serious problem. 

HEAT STROKE 

Heat stroke is a profound disturbance of the heat- regulat ing mccha- 
n h I ,  associated. with high fever and collapse. Sometimes th is  condi- 
t ion n s u l t S  in convulsions, unconsciousness, and even death. 01i.ect 
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exposure  to sun, poor a i r  c i rcu la t ion,  poor phys ica l  condition,. and  
advanced age (over 40) b e a r  d i r ec t l y  o n  t h e  tendency t o  heat  stroke. 
I t  Is  a ser1ou.s t h rea t  t o  l l f e  a n d  car r ies  a 200 mor ta l l t y  ,-ate. 
AIcohoJlcs are  extremely susceptible. 

Heat Stroke Symptoms. The symptoms of heat stroke are: 

0 

0 

a 

0 

0 

- 0  

a 

Sudden onset; 

Dry, hot, and flushed skin: 

Di la ted pupi ls ;  

Early loss of consciousness; 

Full a n d  fas t  pulse; . _ _  ...--- 

Breathing deep a t  f l r s t .  l a te r  shallow and  even almost 
abscn t ; 

Muscle twl tchlng. g r o w i n g  i n t o  convulsions; and  

Sody  temperature reach ing  105 to 106OF o r  h igher .  

Heat Stroke Emcrqcncy Care. Remember t h a t  t h l s  Is a t r u e  emergecicy. 
T r m r p o r t a t l o n  to a medlca l  fac l l l tv  should no t  be delayed. Remove 
the pa t i en t  to a cool anv l ronment  If posslble, and remove as much 
clothing as possible. Assure  an  open airway. Reduce b o d y  tempera lure 
prompt ly- - preferab ly  by wrapp ing  in a wet sheet or else by dous ing  the 
body w i t h  water. If co ld  packs a re  available, place them u n d e r  t h e  
arms. a round t h t . n e c k ,  a t  the  ankles, o r  a t  any place where trlood 
vessels t ha t  I le close t o  t h e  s k i n  can b e  cooled. Pro tec t  t he  pa t i en t  
from I n j u r y  durlng convulsions, especial ly froin tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Please note that,  In t h e  case o f  heat cramps or heat exhau.;;ion, 
"Catorade" or  I t s  equiva lent  i s  suggested as p a r t  of the treatment 
regime. The reason  f o r  t h i s  type o f  liquid ref reshment  i s  t ha t  ;uch 
beverages w i l l  r e t u r n  much-needed electrolytes to  the system. W;Vlthout 
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  thc eby 
Increas ing the represented hea l th  hazard. Therefore,  when p e r s  m n e l  
are w o r k l n g  In si tuat ions where t he  ambient temperatures a n d  h u r t i d i t y  
a re  hlgh--and especial ly In s i tuat ions where p ro tec t ion  Leve ls  Et B, 
and C are requi red-- the si te safety  o f f i ce r  must: 

Assure  tha t  a l l  employees drink p len t y  o f  f l u ids  ( "Cato r -  
ade" or i t s  equiva lent ) :  

Assure  tha t  f requent  b reaks  are scheduled so overhea t ing  
does no t  occur; a n d  

Revise work  schedules, when necessary, to take advan-  
tage of the cooler p a r t s  o f  the day (i.e., 5 : O O  a.m. to 
1 :OO porn., a n d  6 : O O  p . m .  to n igh t fa l l ) .  
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If p r o t e c t l v e  clothlng must b e  wocri, especlal ly Leve ls  A and  8, the 
suggested gu ide l ines for aiyblerr t tempera tu re  arid maximum wear ing t h e  
per excu rs l on  are: 

Y 

Maximum Wearlng T lme 
Amblen t Temoc ra tu re  ( O F  1 Der Excu rs l on  (Minutes)  

A b o v e  90 15 

as to 90 

10 to 05 

70 to 80 

60 to 70 

SO to 60 

30 

60 

90 

. 120 

180 

One method of measur lng the ef fec t iveness of employees' res t- recovery  
regime Is by mon l to r lng  the h e a r t  rate. T h e  "B rouha  gu ide l ine"  Is one 
such  method: 

0 During 5 three-minute per iod,  coun t  the  pu lse  r a t e  for  the 
-- - - l8rt 30 seconds o f  the f i r s t  minute, the lart 30 seconds 

of  the second mlnute, and the E 30 seconds of the thlrd 
mlnu te. 

a Oouble the count. 

If  the recove ry  pu lse  r a t e  during the las t  30 seconds of the 1 . 1  s t  
m lnu te  Is at 110 bea ts Im lnu te  o r  less and the decelerat ion between !Ire 
flrst. second, and  thlrd mlnutes Is at least 10 bca ts lm lnu te ,  '*he 
work - recovery  reglma Is zcccptah!+. I f  thc employee's r a te  Is i i t i t-ye 
t ha t  speclf led, a longer  r e s t  p e r i o d  is requ i red ,  accompanied b:; a n  
Increased In take o f  f luids. 

4 
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Mallin&rodt 
Material Safety Data 
Emergency Phone Xumber: 314-982-5000 

Mallinckrodr provider the informationeontrined herein in pwd faith but 
makes no representation u to ita eomprehenriveneu or aecuraey. 
Individuals recei\lap:hu information must exercise their independent 
judgment in detennining itr appropriateness for a particular purpor 

Mdlincluodt mrka no reprcrcntatlonr. or rarrsntlu, either ex 
implied, o(cacrchantabillc,. h a s  lor a padcutnr pu- wdes lo 
the Intonnation sel forth herda or to che product to whkh the Intormation 
refers. Accordingly, MaIUnckrodI will aa( b. raponriblc for damaga 
resulting trom w d o r  rcUance upon thb Intornation. 

Mailinckmdt. Inc.. kienccP;odwts Division. P.O. Bo% M. Puis. KY 43061. 

ISOPROPYL ALCOHOL 
P R O D U a  ID ENTIFI CATION; 
Synonyms 2-propanol; sec-propyl akohd; isopropanol 

Formula CAS No.: 67-630 

Molecular Weight: 60.10 

Chemical Formula: ((3492 CHOH 

Hazardous Ingredients: Not applicable. 

p RECAUTIONA RY MEASURE S 
WARI;ISG! FLLM.WLt LIQCID. WHCUt IF 
S W U H E D  OR I.YHUED. AFFECl3 CENTRU. bWRVOUS 
SYSTN. UUSES IXRITAIION. 

Keep away from h u t ,  spa& and flame. 
Keep container closed. 
Use mitb adequate ventilation. 
A d d  breathing vapor. 
Wash thoroughly after handling. 
A d d  contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 
If mllo9rd. gim water to drink. Induce vomiting if medical help 
is not immediately available. Nevcr give anything by mouth to an 
unconscious person. If inhaled, rem- to fresh air. If not 
brcsthing give artificial respintion. If breathing is difficult, 
give oxygen. In case of contact, immediately flush skin or eyes 
with plenty of water for at  least l5 minutes. In all cases call a 
physician. 
SEE SE(5nON 5. 

DOT Hazard Class: Flammable Liquid 

Effective Date: 07-U-87 Supersedes 09-0-85 

SECTION1 P hvsical D U  

Appearance: Clear. colorlur liquid. 

Odor: Rubbing alcohol. 

Solubility. Infinite in water. 
Boiling Point: 62'C (1WF). 
Melting Point: 49T (-128.F). 
Specific graviy 0.79 

Vapor Density (Air = 1): 2.1 
Vapor Prrsrun (mm Hg): 33 @ W C  (WF) 
Evaporation Rate: (n-BUAC - 1) 2.83 

SECTION2 

Fire: 
Flammable Liqbid 
Flashpoint: 12T (53.F). (closed cup). 
Autoignition tempenture: 39QC (7WF). 
Flammable limits in air, % by volume: 
lek 2.0; uel: 120. 

F Ire and E d o s i o n  lnformatioq 

Explosion: 
Above flash point, vapr-air mixtures arc explaive within 
flammable limits noted above. Contact with strong oxidizers may 
c a w  fire or explosion. 

Fire Extinguishing Media: 
Water spny, dry chemical, almhol foam, or carbon dioxide. 
Water spray may be used to keep fire exposed containers fool. 

Special Information: 
In the event of a fire, wear full protective clothing and 
MOSH-approved seIf.contained breathing apparatus with full 
facepiece operated in the p rcuun  demand or other positive 
ptetrure mode. Water may be used to flush spills away from 
expaturcs and to dilute spills to non-flammable mixtures. Vapors 
can flow along sutfaccs to distant ignition MUKC and flash 
back. 

Stabilitr; 
Stable under o d i n a y  mnditions of w and storage. H u t  and 
sunlight can contribute to instability. 

Hazardous Decomposition Products: 
Toxic gwz and vapors such as carbon monoxide may be released in 
(I fire inwhring isapropyl alcohol. 

Hazardous  Polymerization: 
Will not occur. 

Incornpatibiliticr 
Heat, flame. strong oxiduen, acetadehyde, chlorine, ethylene 
oxide, hydmgcn-palladium combination, hydrogen pcmxjdc-sulfuric 
acid combination. potassium ten-butoxide, hypahlorour acid, 
isocyanates, nitroform, phosgene, oleum and perchloric acid. 

SEClTON 4 Lesk/SD Ill Diswsal 1 nformatlpO 

Remove all sources of ipition. Ventilate area of leak or ' 
spill. Qun-up pemnne l  require protective clothing and 
respintoy protection from vapor* Small spills may be 
absorbed on paper t w l s  and evaporated in a fume hood. Allow 
enough time for fumes to dear hood. then ignite paper in a 
ruiuble location a m y  from combustible materials. Contain and 
recover liquid for reclamation wben possible. brger spills. 
and lot sues a n  be collected as hazardous waste and atomized . 
in a suitable RCRA approvcd combustion chamber, or absorbed 
with wrmiculite, dysand ,  earth or similar material for 
disposal as hazardous waste in a RCRA approvcd facility. 

Ensure compliance with local, state and federal regulations. 

NFPA Ratings: Health: 1 Flammability: 3 Reactiviry: 0 

ISOPROPYL ALCOHOL 



Effective Date: 07-13-87 Supersedes 09-13-35 Aaur nwr A L ALLUA A U L  

c.: ~1 Inbslntlon: 
May c a w  irritation of the nose and thmt. Exposun to high 
concentntions has a namtic effect, producing s)mptoms of 
dmainur, headache, staggering, unconsciousness and possibly 
death. 

lnges tion: 
May cause dmsiness, unconriousncq and death. 
G~stmintatinal pin, c n m p  n a w q  Mmiting, and diarrhea may 
also rcsult.The single lethal dose for a human adult - about 250 
mls (SAX Sixth Edition). 

Skin Contact: 
H u  a defatting action d the skin that can causa irritation. May 
caw irritation g t b  a stinging effect and burning sensation. 

Eye Contact: 
Vapors may irritate the eyas. Splasbu may causa severe 
irritation. paaible corneal b u m  a d  eylo damage. 

Chrook Exporun: 
Prolonged contact with skin m y  cause mild imtation. drying, 
cncking, or contact dennititis may develop. 

&prstion d Pro-cxisting Condltlons: 
Persons wi th  pratxisting skin disorders or eye problems or 
impaired respintory function may be more susceptible to tha 
efkcts of the substance. 

B. nR=AIP 
Inhalation: 
Rearow to f m h  ut. U rot bnrtbing, give artikirl 
rapintion. If bnrthing is difficult, 
phpician. 

Ingestion: 
Give water to drink lnducc Mmiting i f  medical help not is 
immediately available. Never anything by mouth to an 
unconscious person. Get medical attention immediately. 

Skin Exposure: 
Removc my  contaminated clothing. Wash skin with soap or mild 
detergent and n t c r  for at least IS minuter Get medical 
attention i f  irritation develops or persists. 

Eye Exposure: 
Wash eyer with plenty of n t e r  for at least 1s minutes, lifting 
h r  and uppar eyplidc occuionally. Get medical attention 
immediately. 

W n .  Call a 

C. TOXICITY (RTECS, 1982) 

On1 nt LDJO: 5840 m& Skh nbbit LDJO: 13 
pn/kg. lnhalrtion nt Lcu): l6WO ppm/8H. Mutation references 
cited Aquatic Toddy ntlngTtm96: looO.10 ppm. 

Airborne Exposun Umltn 
-OSHA Permissible &POSUN Limit (PEL): 

-ACGIH Threshold Limit Value mV): 400 ppm WN. 
400 ppm CIWA); Joo P P  (=EL). 

Veotilstloa System: 
A V t e m  d loul andor general exhaust is recanmended to keep 
employee exparums below the Aihorne E x p u r r  Limits. Loa1 
exhaust wntilatbn b pnml l y  preferred because k a n  control 
the emissions d the contaminant at its sourn, preventing 
dispersion dit into the genenl work a u  PI- d e r  to the 
ACCilH document, 'Industrial Ventilation, A Manual of 
Recammended Pnaica', most recent edition, for details. 

Pertonal Rcsplmton: (NIOSH Approved) 
If the TLV is exceeded a full facepiece chemical cartridge 
raspintor may be worn, in gancnl, up to the mudmum w 
conccntntion specified by the respirator supplier. Altcrnativcly, 
I supplied air full facepiece respirator or airlined hood may be 
worn. 

skh htrCt i04:  
Wear impervious pnwcctb8 clothing, including boots, gloves, lab 
coat, apron or crrvcnlls to pravent skin contact. 

Eye h t c ~ t l o o :  
use chembl safety gogglaa and/or a full face shield where 
splashing is pouiblc.cOntact l enw should not be mrn when 
working with this material 
qukkdnach f.dliciU &t m#k a m .  

Maintain eye wash fountain and 

Protect against physical damaga. Stora in a cod, dry 
well-vantihcd loution, away from any a m  where the lira hurrd 
may be m t a .  Outride or detached stonga is prafemd Sepnte 
from oxidizing nutcriak Containen should be bondad a d  pounded 
for tnnsfers to n d d  static sparks. Stonge and use a r e u  should 
be No Smoking arau. Use non-sparking type took and equipment. 

.. 



Material Safety Data 
Etiicrgcney Phone Number: JIJ-!JII;?-J04H) 

NITRIC ACID, 70% 
PRODUCT‘ IDENTIFI CATION; 
Synonps: Aqua Fortis; Azotic Acid; Nitric Acid 70% 

Formula CAS No.: 7697-37-1 

Molecular Weight: 63.00 

Chemical Fonnuh: HNO3 

Hazardous Ingredients Not Applicable 

PRECAUTIONARY M EASURES 
DASCER! STRONG OXIDIZER COhTMX WTH 
OMER .HATERuL . W Y  CAUSE FIRE 
CORROSO’L UQLID AM) MIST CAUSE SEVERE 0I;RY.S M Au. 
BODY n s s b e  .UAY ne FATAL IF SWALUIWED. wwmz IF 
ISUUJD.  ISKAIATION . M Y  CAUSE LUNG DAMAGE 

Do not get in c p ,  on skin, or on clothing, 
A w i t  5rcathing mist. 
Usc only with adequate ventilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not stocc near combustible materials. 
Store in a tightly clorcd container. 
Remme and ansh contaminated clothing promptly. 
This substance is classified as a POISON under the Federal Caustic 
Poison Act. 

EMERGENCY/FIR ST AID 
In case of contact, immediately flush skin or eyes with plenty of 
m e r  for at k+u 15 minutes If swallovlcd. DO NOT INDUCE 
VOSfmSG! Give large quantities of water or milk if available. 
Sever give anything by mouth to an unconscious person. If inhaled, 
remove to fresh air. If not breathing, grvc art i f i i ia l  
respiration. If breathing is difficult, give oxygen. In a l l  cases 
tal l  a physician. 
JEE SECTION S. 

DOT Hazard Class: Oxidizer 

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

MollincknmJl. lw.. %K.IY.C hJw0  Divibiun. P.O. Boa M. Puis. KY 43061. 

Appcanncc: Clear, colorleu to slightly yeUow 
lquid 

Odor: Suffocating acrid. 
Solubiliv Inlinitc io water. 

Boiling Point: 122°C (ZWF) 
Melting Point: -34.C (-WF) 
SpcCific G n v i v  1.41 

Vapor Density (Air- 1): 2-3 appmximatoly 

Vapor Prrvure (mm HI): 62 @ #rc (WF) 
Evaporation Rate: No inforrmtioa found. 

SECTION 2 Fire sod Eulosion  inform^ 
Flrr: 
Not combustible, but substance L a strong oxidizer and its hu t  
d rcaction with rcdying agents or combustibles may caw 
ignition. Cao ~uct with metals to reluw bmmable bydropco 
011. 
Explosion: 
Reacts explockly with combustible organic or readily oxidizable 
materials such as alcohols, turpentine. ch- organic 
refwe, metal powder, hydrogen sulfide, ctc. 

Fire Extinguishing Media: 
I f  inwlvcd in a fie. usc water spray. 

Special Informatiom: 
Increases the flammability d combustibk, oryonic and readily 
oxidizable materials. In the svcnt of I lire, wear full 
prokcthe clbching and NlOSH-apprwed self-contained bruthing 
apparatus with full facepiece opcnted io the pressure demand or 
other positiyc prsssure mode 

- 
Stabiliw 
Stable under ordinaq conditions of w and storage Containen 
may burst vbcn heated 

Hazardous Decornpositioo Mudr 
When hut& to decomporition, emits to& n i t q e o  on& fumu , 
and hydrogen nitntc. Will mct with water or stturn to produce 
b u t  and toxic and mrrocivr fumu 

Hazardous Poiymerirntioo: 
Will no( occur. 

Inam pa tlbili tier 
A danprously p”rful ordding resat, concentrated nitric acid 
L incompetibk with m a t  subrunca, @lly rtnmg bases, 
metallic poydcrs, uhider, bflropcn cuKi,  turpentine, and 
fombwtiblc organic& 

Lolate or encbe the uu of the l u k  or @I. Ciuo-up 
personnel should wur protcctk clothing m a d  respiratory 
equipment suitable for todc or comrck fluids or vaporr 
Small Spills flush with water and ncutnliu with alkaline 
material (soda ash, l i e .  etc.). Scwr with e- water. 
brgcr spills and lot s u a :  Neutnlizc with alkaline material, 
pick up with absorbent material (sand, arch. vermiculite) and 
dirpOae in I RCR4-appraw.I waste facility or ywcr the 
ncutnlizcd slurry with excess water il loul ordinances alloar. 
Provide foxed ventilation to disripte fumer 

Reportable Quantity (RQ)(CWA/CERCIA) : 1OOO Ik 

Ensure compliance with local. state and federal ccgulations. 

NFPA Ratings: Health 3 flammability 0 Reactivity 0 Otherr Oddizet 

NITRIC ACID, 70% 

.’ 



Effectha Date: 10.21-86 Superseder 09-85 NITRIC ACID, 70% 

Vmtllrth System: 
A rpner of kal Md/or p m d  cxhrvrt is ncoramended to keep 
un@qee erporurrr k h  the Ai- -re Umiu. Local 
erhaurt nntiktioa t pnenl ly  preferrod baaw it a n  contld 
the e m t i i  of the contaminant at iy sourn, p-ntlng 
dirpcnion of it into the p n c n l  .rod a m .  Please d e r  to the 
ACOlH document, 'Indwtri~I Ventilation, A Manual of 
Rccwnmcndcd Pnaicu', mor( recent edition, for details. 

Pemnd Respintors (NIOSH Approved) 
If the 'ILV is ctcecbcd, r t l r  a supplied air, fu l l - f rccp i~  
rrrpinlor. aidimd hod. or dfcortaincd bmtbing applntur 
Nitric rid ia an or5dizer and I)lbuld not eomc k, mtK( with 
artridges and crnnirlcn that contain o l d d i b k  matcdalr. such 
a8 &lcd Chalrorl. 

SkJn mcctioo: 
W u r  irnpdou pfot#tin'daching. iduding booU, gb+ZS, lab 
awt, JPKUI or co~nllr IO p m n t  skin L D C ~ ~  

Uw cklaial d e g  
rplubiag b paribk.C4ntut knsu lbould not k *om when 
*king with thh mtedal. 
quickdrench facilities in *OK$ JIU 

eye Pmtrctlorr: 
and/or I full faa sh&Y dterc 

Maintain cy0 d bunlain and 
4 
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Keep in a lightly ckrcd container, U o d  in a 
dry, narilrred DIU ?met frorn p h ~ k r l  d a m p  and direct 
runli@. 
n o l t U n .  

Irokte froca incwnpatibk urktmcu. ?meet fnnn 



Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

Mallinckrdt provides the information contained herein in goal faith but 
maka no representation as to ita comprehensivenesa or  accuracy. 
Individuals receiving thin information must exercise their inclepndcnt 
judgment in determining iC appropriatenesr for a particular purpose. 

blalllnckrodl maka no rcprcrcnlatlonr. or wanmnlla. cllhd 
Impllcd. d mcrcbmbblllly. n l n a  lor a parUcu1.r purpose wllh raped IO 
the Inlormallon sd lortb herrln or l o  the product lo whlcb the Inlormatlor 
rclcrr. Accordingly. hhltlnckrodl will no4 be raponrlblc lor damaga 
raulllng from w d w  rcllancc upon thls Inlonnatlon. 

Mdlinckrodt. Inc.. Science Prducts Division. P.O. Boa hi. Puis. KY 43061. 

/as w 

SECllONI P hvslcal DaQ SULFURIC ACID 96% 
pRODU(3 IDENTlF ICATION: 

Synonyms Oil of Vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Chemical Formula: H2SO4 

Hazardour Ingredients: Not applicable. 

A p p n n c c :  c4lorlcEI. oily liquid. 

odor: odorlcu 

Solubility. Infinite Q 20% 
Boiling Point: ca. 31VC (55VF) 
Melting Point: ca. -14% (6.0. 

Specific G n v i y  1.84 
Vapor Density (Air- 1): < 0.3 Q 25% (77'0 
Vapor ~ r u s u r r  (mm HI): 1 a IWC (2.~6. 
Evaporation Rate: No information found. 
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PRECAUTI ONARY MEASURES ON 2 Fire and Emlosloo lofonnatloq 

DANGER! CORJIOSlVL LIQUID AND MIST 
CIUSC SMU BURUS l 0  All. BODY TlSSUL MAY BC f A r U  

CAUSE LUNG DAMAGE 

Do not get in cyrs on skin, or on clothin& 
Do not breathe mist. 
Keep container clascd. 
UK only with a d q w t c  vtntilation. 
Wash thoroughly alter handling. 
This substance is classified as a POISON under the Fedenl Caustic 
Poison Act. 

If S W U H O D .  HARHfUL IF I r W R  l " A U T l 0 N  .MAY 

EMERGENCY/FIRST AID 

Fi re: 
Not combustible, but subrtance is a stmg oxidizer and its h u t  
of reaction with ducing agents or combustibles may caw 
ignition. R U a r  with m a t  metals releasing flammable, 
potentially c r p l a m  hydrogen gas. 

Explosion: 
Not combustible. but substance ir a strong oxidizer and its h u t  
of reaction with reducing agents or combustibles may caw 
ignition. 

Firs Extlngulshing Media: 
Dry chemical, foam or a h n  dioxide. Water spray may be used t o  
keep fin exposed containers cod 

In all cpw call a physician. In case of conhct, immediately 
flush skin or e y a  with plenty of mter lor at least U minutes. 
If swiillorcd, DO NOT INDUCE VOMmNGl Givc large quantities of 

inhaled, rem- to l m h  air. If not bruthing, give artificial 
wpintion.  If breathing is difficult. give oxygen. 

Special Informatloo: 
In the cvcnt of a fire, vur full plot& clothing a d  
MOSH-apprwcd =Ifcontained bmthing rppnlus vith full 

prcsrurr mode. 

mtCr. Never * by mouth lo " unconsciour penon. If facepiece opcntcd in the p m u r r  demand or other parit& 

- -  _-  
SEE SECnON J. - 
DOT Hazard Class Corrosive Material 

- 
Stabllltr: 
Stable under ordinary conditions of use and rtonge. 

Hazardous komposltloo Pruductr 
To& f u m u  of oxidu of sulfur. Will ruct with n t e r  or stam 
to produce toxic and c o ~ i v c  fumes. Ruar with u h n a t u  to 
gencntc carbon diodde tu, and with cylnidu a d  sulfides to 
fonn poisonous bydropen cylnidc and hydrogen sulfide 
~ p c c t k l y .  

Hazardous Poiymcriutloo: 
, will not oocur. 

Iocomptiblll tlrr 
Water, bucr, orpdc material, halogens, metal rcctylidcs, 
d d a  and hydrides, strong o r i d i g  a d  d u c i n g  agents and 
many other mctk substances. 

Dis- 

Dike and COnr lutting or spilled liquid with dirt, 
vrcrmkulitc, Litty-lhter or other inert a b r o h n t .  C4vcr 
spill vith sodium bcarbonrte or rod. rrb and m u  a u a - u p  
personnel q u k  protectk clothing and respiratory 
protection from npon and mists. Neutnl ied  waste may be 
containerized a d  d i  in RCRA a p p d  waste dispoul 
facility. Flush a m  of rpiU with dilute ro6 uh solution and 
discard to m r .  

Rcportabk Quantity (RQ)(CWA/CERUA) : loo0 Ibr  

Ensure compliance with loul, stat? and federal replationr 

NFPA Ratings Health: 3 Flammability 0 Reactivity 2 01hcr: Watcrruct iv t  

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



SULFURIC ACID 96% 

Inhalation: 
Inhalation producu damaging cfferts on the mucous mcmbnnes and 
upper respintory I-. May cause lung cdcnu. Symptomr may 
include idtation of the ncsc and thmt, and labored brathing. 

Ingestion: 
Comiuc. Smlkving can cause w e r e  bums of the mouth, 
thmt. and stomach, kading to death. Can cause (ore thml, 
vomiting, dianhca. 

Skin Contact: 
Corrosive. S y m p l k  of rrdneq pin, and mre bum a n  occur. 

Eye Contact: 
Chosivc. Splashes can cause blurred d o n ,  redness, p in  and 
m r e  tissue bum. 

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

Aggrrration d Prwxisting Coclditloclr: 
Permnu with preexisting skin dirordcn or eyc probkm or 
impaired respintoq l u n c h  may k more susccp~iblc 8 0  the 
c f k s  or the substance. 

Rdlmlim 
Irhahl(on: 
~crno i rc  10 rnrh air. H not bruthing, give aniCkirt 
nspintion. If breathing is dinicuh. give oxygen. Call a 
physician. 

Ingestion: 
I l  r w r i h d ,  DO NOT induce vomiting. Oive IJQC quantities 
of wltcr or milk U milabk. Call a phpkian immediately. 
N m r  give anything by mouth to an unconscious p e m .  

Skin Exposure: . 
In case of mtK(, immedhtcly flush skin with pknty d water 
lor at least 1s mlnutes while rr&ng rantaminatcd clahing 
and shoes. call a phpkian. 

Eye Exposure: 
Wash eyes vilb pknly d water tor at kuc IS minutes, lilting 
kvcr  and upper c p l b  0ccUiOnrlly. Oct mpdical rttcnlion 
immediately. 

g TOXICITY D m  (RTEC!$1982) 

On1 nt LDW. 2140 mg/kg. Inhal.th Ouina Pig 
LMO: 11 mg/& 

6 Q r m w t i o n r l r o l h w  

Alrborne Exporum Umltr: 
-OSHA Pcrmiuibk Expb8ure Umit (PEL): 
1 mg/m3 (TWA j 
-ACOiH 'Ihrcshold Umit Value (lLv)e 
1 m g / d  PA). 

Ventliatior System: 
A system of kcll and/or general exhaust is rcconimcndcd to keep 
employee c r o ~ u r a  belor* the Airborne e rpaun  Urnits. Local 
exhaust n n t i l a t h  b pncnWy prclemd bcause it a n  control 
Ihc emissions of the contaminant 01 its source. pmenting 
dispersion d h into the genenl work a m .  Please refer lo the 
ACGlH document, 'Industrial Ventilation, A Manual of 
Recommended Pnctkcs., most reant edition, lor details. 

Personal Rcsplmtorr: (NIOSH Approved) 
If the TLV is errceded a lull larcpkce chemical cartridge 
respintor may be yom, in pnenl, up to I 0 0  times the TLV or the 
nuximum (uc contcntntion specified by the respintor supplier, 

rrrQirator or airtined hood may be worn. 

Wear impervlous protcrtivc clothing, including boots, glows, lab 
coat, apron or rovcnlls lo prevent skin contact. 

Eye Protection: 
Uw chcmkal a k t y  goggks and/or a lull face shield where 

. splashing b possibk.Contad knscs should not be worn when 
working with chis nutcrial. 
qukkdrench lKilitics in work area. 

'.whkhcvcr b kss. Altcmatively, a supplied air lull lacepiece 

. Skln Protection: 

Maintain eye wash lounlain and 

SErnON 7 v 
Store in a mol, dty, vcntilaled stongc area with acid 
resistant lkon and dninage. Protect lmm physical damage. 
h c p  out d direct runlight and away lram heal, umtcr, and 
incompalibk nutcdalr. Do no( wash out conlaincr and UK i t  for 
other purpow. When diluting, alwar  add the rib to MICI; never 
add n t c r  lo the Ad. 



r e s P A b r r  L 

iaaed palahai - ,uauIuuryIa puo i aq tw  

The i n fo rma t ion  in. 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 
DtOCalSing, manufacturing, s t o r i n g  O K  handling and is not  designed f o r  the 

e o e  made. The b e s t  i n d u s t r i a l  hygiene p r a c t i c e  is t o  main ta in  concen t r a t ions  of all 
c h m i c a l s  a t  l e v e l s  as  low as  is p r a c t i c a l .  

Chemical: Ethane t r i c h l o r i d e ;  be ta- t r ich loroe thane :  1 ,2 ,2- t r ich loroe thane ;  

m- Names: Baa-T.  

\ p u l a t i o n  a t  l a rge .  Any g e n e r a l i z a t i o n  beyond occupat iona l  exposures should n o t  

vinyl t r i c h l o r i d e ;  NCX-C04579; CAS 79-00-5. 

m: As an in te rmedia te  i n  t h e  p roduc t ion  of v i n y l i d i n e  ch lo r ide :  as a s o l v e n t  f o r  
f a t s ,  waxes, and n a t u r a l  r e s i n s :  and as a component of adhesives.  

w 
AaluarancQ: Color1 ass 1 iquid. 

e: Chloroform-like, sweet. 

-: Moderate. Vapors a re  heav ie r  than  a i r  and tend  t o  s ink.  

-; Only s l i g h t l y  soluble: s inks .  

. I  

W L ~ :  Average 8 hour exposure  0- 1 0  p p .  

8 : Average 1 0  hour day/40 hour week -- 10 ppa. 

: Average 8 hour exposure -- 1 0  ppm. e -- RPcammcndPd Limit 

m: I n h a l a t i o n  ,may produce headache, lassitude d i z z i n e s s ,  
i ncoord ina t ion ,  low blood p re s su re ,  i r r e g u l a r  h e a r t  beat, coma and d e a t h  from 
r e s p i r a t o r y  arrest .  Exposure t o  vapor concen t r a t ions  near 2000 ppn f o r  
5 minutes  causes c e n t r a l  nervous system depr e s s 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 ,  d rowsiness  and e q u i l i b r  i u m  d i s turbances .  Death 

Skin: May Cause i r r i t a t i o n  and chemical b u r n s  if 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 .  

-: May c a u s e  effects similar t o  those l i s t e d  under i nha l a t ion .  L iver  
and kidney damage have occurred i n  animals. Laboratory s t u d i e s  wi th  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. 

PIaY r e s u l t  from 13,600 p p  f o r  2 hours. 

-: 

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 o f  Toxic Substance Assessment, New York State Department of 
FOK an explana t ion  of t h e  terms and a b b r e v i a t i o n s  used, see 'Toxic 

a- '?%%+eS: Row Toxic Is Toxic", a v a i l a b l e  from t h e  New York State  Department of 



- 
U b a U h U t  nore t o  f resh  a i r  and p.tforr art if icial  resp i ra t ion  if necessary. 

u r  Raore contaminated clothing. 

ptll: Wash v i t h  v8ter for  15 minute.. Seek redic8l at tent ion.  

m t  Do not induce Vaf t ing .  Seek m e d i c a l  a t t en t ion  imedia te ly .  

Xeep wac. c 

Wa8b sk in  v i t b  soap or mild detergent  and plenty of w a  :QSr a t  rest. Get m e d i c a l  atteneion. 

for  a t  le8st 15 .inut88. Seek m e d i a l  a t t e n t i o n  if necesury.  

mot f l u u u e  under 110- conditionr. 

-w- u: Upper - lS.58,  louer - 6.0%. (8iqh energy igni t ion  source tequired.1 

-: water fogr foamr a r b o n  dior i&# dry chemical. - 
tn m: ?ire and u p l o s t o n  u y  result f r a  reaction v i t b  s t rong  oxid izers  such as 

peroxibr and peemnganates; strong u o s t i c s  such u potasrim hydroxide and sodium 
bydroride and c h a i c a l l y  act ive  metals such u a l u i n u r  ugnesiu p d e r s r  and 
potas8im. 

fmes, highly toxic  hydrogen chloride gas and arll amounts of phosgene and carbon 
monoxide fumes a re  evolved. Open flame.* w l d i n q  arcs or  other high temperature sources 
which induce thermal decompo8ition &u&d be avoided. - 

Liquid  uill a t t a c k  s a e  forma of plasticr rubber and coatinqr.  

v n x  When decomposed hy hot mtals. u l t r a v i o l e t  rad ia t ionr  acid. or acid 

and m t  Store in a cool, d r y  8nd d 8 r k  place. bo not d o r e  a l a -  
containers.  
discarded or 'cleaned. 

k easi ly  available. 

Contuia8t .d  c lo tb iag  should k placed i n  c l o d  conta iners  until it can  e 
-8 Prwide proper vent i la t ion .  Sinksr r h w r s  and ey-rsh s t a t i o n s  should 

= g E g Z $ & g l e s ,  i D p e c v i o u ~  
clothiaq before reuse; it may not be possible t o  d e a n  contaminated leather. 

a f u l l  facepiece and operated i n  a pos i t ive  pressure d e  or a combination Typc C 
supplied-air respirator v i t h  an auxiliary self-contained breathing appratusr  both wlth a 
f u l l  facepiece and o p r a t e d  i n  a pos i t ive  pressure .ode. Zar ' use a 
self- contained b e r t h i n g  r p p r a t u a  v i t h  a f u l l  facepiecm o p r a t e d  i n  a pos i t ive  pressure 
modm. P a r s  use a gas m u k  providing protect ion ag8in.r organic vapors or  an escape 
se1 f-conrained br eathinq a p p  ratua. 

-8 far- use a -1f-coatained breathing appiratus  w i t h  

W8rn otber vorkrrr of spill. Venti la te  t h e  
area. Mopr w i p e  or s o a k  up i r e d i a t e l y  in absorbent material  such as vermicul i te  or dry sand 
and 8-e t o  safe place out-of-doors. Contain l i q u i d r  t r ans fe r  t o  closed metal containers. Pot 
f i M l  dirposal, contact your r . g i O n 8 l  o f f i a  of t h e  NW York S t a t e  Deprraent of Envitornental 
Conserration, 

For more information$ 
Contact t h e  Industr ia l  Hygienist or Safety Officer a t  your wrkri te  or the N e w  Yotk Sta te  
Dep8rtment of Heclth. Bureau o f  Toxic Substance Assessmentr 2 University Placer Albanyr 
New rock 12203. 

Put on proper pro tec t ive  thothing and equiplent.  



Version d 
iaaed pi1p~3i)i 

The information i n  t h i s  sheet appl ies  t o  vorkplace exposure r t s u l t i n q  from processinq, 

u n e r a l i z a t i o n  b y o n d  occupational exposures should not be made. The b e s t  i ndus t r i a l  hygiene 

W a l N a n c r r  : 

,..Wufacturinq, r t o r inq  or handling and is not designed f o r  t he  population a t  large.  Any 

.$ractica is t o  maintain concentrations o f  all chemicals a t  l e v e l s  a s  low a s  is prac t ica l .  

E thy  lane d ich l  o c ide : 1 , 2-e t h  y 1 ene d i  chl o r i de ; 1 . 2-b i c  h l  0 roe thane i 
alpha, beta4ich loroe thane;  syuulichlotoathane; dichlocoethylene; CAS 107-06-2. 

Zradr: Freon 150, EDC. 

m r  Aa a lead scavenger i n  gasoline: i n  anti-knock mixtures; fumigant for  grain,  upholstecy 
ud carpets; a r  a deqreaser, as a solvont f o r  fats. o i l s ,  waxes, gumsr and res ins ;  i n  t h e  
unufaaure o f  ace ty l  cel lulose:  present  i n  pa in t  r a o v e r s ,  ve t t inq  and penetrat ing 
agents, soap. a.?d scourinq compounds; i n  tobacco ex t rac t ;  as plastic cement and others.  - 

w: Clear, colorless , .  oily l iquid.  

a: Sueetish. 

-8 Rapid. 

Tn W: S l i g h t l y  soluble ,  sinks.  

-~tandard, Averaqe 8 hour expoaure -- 50 p p .  

-8 Average 1 0  hour day/40 hour week -- I ppn. 

: Average 8 hour exposure -0 10 ppn. 

-3 

, -: L e v e l s  of 1 0  t o  30  ppm may cause dizziness ,  nausea, and vomitinq. Levels up 
t o  SO pep nay cause weakness, tremblinq, headaches, abdominal cramps, l i v e r  and kidney 
damage, urd f l u i d  build up i n  lunqs. 

Skfnr Ptolonqed contact nay cause  i r r i t a t i o n  and skin rashes. 

&ea: Hay cause redness, pain, and b l u r r e d  vision. Vapor can damage the  cornea. 

B: fnqostion of 2 ounces h a  resu l ted  i n  n a U S 8 a r  vomitinq, fa in tness ,  drowsiness, 
d i f f i c u l t y  brmathinq, pale skin,  i n t e rna l  bleeding, kidney damage, and death due t o  
r r s p i r a t o r y . f a i l u r e .  Other possible  symptaas nay include abdominal spasmsr severe 
headache, le thargy,  lowered blood pressure,  d ia r rhea ,  shock, physical collapse. and coma. 

nay causa coma and death a t  high leve ls .  *-' 

-2 

May cause eye, nose and th roa t  i r r i t a t i o n ,  nausea, vooitinq, l o s s  of appe t i t e ,  nerve 
bmaqe, l i v e r  a d  kidney damage. This substance has been determined t o  cause cancet i n  
laboratory animals. Whether it does so i n  humans is not known. 

*reparad by the Bureau of Toxic Substance Assessment, ueu ~ o r k  State Department o f  Ecalth. 
For an 8rQlanation of t h e  terms and abbreviations usedr see 'Toxic Substances: Bow Toxic Is 
TOXIC., ava i lab le  from the New York Sta te  Department of Health. 



i n: N o w  t o  fresh air.  Give oxygen or ar t i f ic ial  r e s p i r a t i o n  as 

Skin:  R e m o v e  contaminated c lo th ing,  Wash affected areas w i t h  soap and water. See 

- necessary. Seek m e d i c a l  a t t e n t i o n -  

m e d i c a l  a t t en t ion .  

m: Wash with plenty of water l i f t i n g  e y e l i d s  occasional ly.  Seek medical 
a tt a n t  i on , 

-: If conscious, g ive  p l e n t y  of water and induce vomiting. Seek m e d i c a l  
a t t e n t i o n ,  

Gcncralt Highly flammable- Flashbacks- can occnr along vapor t r a i l .  

u & L :  Upper -- lS.9%, lawer -0 6.21. 

-: D r y  cha r i ca l ,  foam, carbon dioxide. Water can be used t o  cool f i r (  
exposed co n t  a i n e  r s . 

t n  AV-: Reacts v i o l e n t l y  witb s t rong  caustics such as lye  or  potassi 
hydroxide and ox id ize r s  such as potassium permanganate; may reac t  w i t h  alumin 
t o  form compounds s e n s i t i v e  t o  mechanical shock. Explosions have occurred on 
contact with  dimethylaminopcopylaaine oc witb mixtures of  l iqu id  ammonia. 

phouqene when heated,  
t o  AvQfd: Heat, soufces of ign i t ion .  May produce highly tox ic  fi-es e. - 

-: D r y ,  explosion-proof room, separated from oxidizers .  

-a f-: Use in  closed systea, i f  possible. Provide adequate 
v e n t i l a t i o n .  Use spark-proof tools and electrical equiplrent. Sinks, showers 
and eyewash s t a t i o n s  should be r e a d i l y  available. 

m: Paceshield, Viton g loves  and pro tec t ive  clothing.  

Pratcctiac: - d-+--ahl* 1--u use s a l  f -co ntained be eathing 
apparatus wi th  a f u l l  facepiece operated in a p o s i t i v e  pressure  mode or a 
co rb ina t ion  Type C suppl Led-air respi r a t o r  and an a u x i l i a r y  sal  f- contained 
brea th ing apparatus,  both with a f u l l  facepiece and oprated in a positive 
pressure mode. j ~ m d  use  a gas mask with an 
organic vapor c a n i s t e r  ot  an escape se l f- conta ined brea th ing apparatus.  

fat )b 

mR SP- 

Warn o the r  workers of s p i l l .  Put on proper p ro tec t ive  c lo th ing  and equipnent. 
Eliminate a l l  SoUIcces of igni t ion ,  V e n t i l a t e  acea, absorb on vermicu l i t e  or  othe! 
s u i t a b l e  material. Collect  l i q u i d  i n t o  sealable containers .  Smal l  amounts can be 
allowed t o  evaporate out of doors o t  i n  a labora tory  hood. For disposal of l a r g e  
mnounts, contac t  your regional o f f i c e  of t h e  Neu York State Department of 
Environmental Conservation. 

For more information: b 
Contact the I n d u s t r i a l  Eygienis t  o r  Sa fe ty  Of f i ce r  a t  your worksi te  o r  t h e  Nc 
York State  Department of Health, Bureau of Toxic Substance Assessment, 2 
Universi ty Place, Albany, N e w  York 12203. 

: ..., ..... I ...I :.. ......., ..I 



Chemical Fact Sheet* Version 3 
CFlLdROFdRM 

The informat ion i n  t h i s  shee t  app l i e s  t o  workplace exposure r e s a t i n g  from 
processing,  manufacturing, s to r inq  o r  handling and is not  designed f o r  the 
population a t  l a rge .  
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 concent ra t ions-of  all 
chemicals a t  levels as low as is p r a c t i c a l .  

Any gene ra l i za t ion  beyond occupat ional  exposures should not be 

: Trichloromethane, methyl t r i c h l o r i d e ,  t r i ch loroform methane, 
t t i ch loroform,  : CAS 67-66-3. ~ 

-: Freon 20, R20 and others .  

Psrs: Ref t i g e r a n t ,  ex t r ac t ing  agent for  p e n i c i l l i n  and pharmaceuticals,  i n  the 
manufacture of plastics and s y n t h e t i c  f i b e r s ,  so lvent ,  anes the t ic .  - 

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

m: Ether- l ike . Det-ctahlcr  bv O d o z  200 p p .  

-2 Rapid, fumes genera l ly  heavier  than air .  

&byU.r in W w :  Only very s l i g h t l y  so luble ;  s i n k s .  

.-.. .-: 50 ppm. 

: 2 p p .  

m w :  Average 8 hout exposure -- 1 0  ppp. 

-: 

rnhalatinn: Symptoms a r e  genera l ly  not  observed a t  exposures below 90 ppn f o r  
minutes.. E f f e c t s  may include headaches, pounding heart ,  d i zz ines s ,  slowed 
reac t ions ,  unconsciousness, coma and death. Delayed e f f e c t s  of  exposure which 
lpay not occur f o r  up t o  2 4  hours can include crampsr musc l e  tremors,  jaundice,  
profuse sweating, l i v e r  damage, coma and death. 

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

-3 Vapors may cause s t i ng ing  sensat ion.  Splashes may cause pain,  burninq, 
redness and damage t o  tissues. 

-: 
inhalation. For an adu l t ,  death may resu l t  from 3 0  ml (1 l i q u i d  ounce). 

May cause nausea, vomiting and o the r  symptoms as l i s t e d  under 

-2 

The followinq symptoms have been observed i n  people exposed t o  l e v e l s  up t o  20C 
ppm over periods o f  weeks ,  months or years :  depression,  ha l luc ina t ion ,  
s luqgishness r  l o s s  of appe t i t e ,  f a t i g u e  and l i v e r  and kidney damage. Chlorofoc 
is a cancer suspect agent because h igh  l e v e l s  cause kidney and liver cancer  i n  
rats  and mice. 

\ 

' 'Prepared by the Bureau of Toxic Substance Assessment, New Yotk S t a t e  DepartPIent of 
Realth. For an explanat ion of t h e  terms and abbrev ia t ions  usedr see "Toxic 
Substances: 
Baal th. 

Bow Toxic is Toxic' a v a i l a b l e  from t h e  New York State Department of 



tnhalatian: 

Skinr 

mt Wash ayes w i t h  l a r g e  amounts of water f o r  a t  least 19 minutes. Seek 

mi Seek medical a t t e n t i o n  iarwdiately. 

l b t r A ’ P :  

Xooe p r s o n  t o  fresh air. Give artificial r e s p i r a t i o n  oc oxygen 
M rquired. Wck medical at tent ion .  

l e u t  5 minuter. Seek  medical a t t e n t i o n  i f  necessary. 

mcal at tent ion .  

Remove soaked clothing. Wash af fec ted  areas with soap and water f o r  a t  

Expired a i r  and blood levels may be u s e f u l  in  est imating 
levels of acute exposure. 

-: Chloroform is no-flammable and no-explosive. 

B&uxnmx 

chloroform t o  chlor ide  salts and fo r ra tas .  
Matarisl-s to Avqid:  Strong a l k a l i e s  l i k e  l y e  and potassium hydroxide decompose 

-tau: Sunlight  w f l l  decompose chloroform t o  highly t o x i c  - 
~ -: Store  i n  dark b o t t l e s  o r  c a n s  i n  a cool place. 

-: Provide adequate ven t i l a t ion ,  eyewash s t a t i o n s  and 

E a p r o n  , 

OtatcctLvc: 

sbowcrs. 

should be worn i f  contact is l i k e l y .  . 

apparatus with a full facepiece operated in a positive pressure mode or a 
combination Type C supplied- air r e sp i ra to r  with an auxiliary self-contained 
breathing apparatusr  both w i t b  a full facepaice and operated i n  a pos i t ive  
pressure mode. t= a use a gar mask w i t h  an 
organic vapor canister or an escape self- contained breathing apparatus. 

Fa= any drt-aJalL* l@-ll use  a self- contained breathing 

Gat a l l  workers out of spill area. 
spreading absorbent material on s p l l l .  Sbovel i n t o  bucke ts  and take  t o  safe 
place in open ai r .  Allow t o  evaporate. 
For final disposal  con tac t  your regional o f f i c e  of the New York State 
Wpartment of Enoironmcntal Consemation. 

Pot more information: 

Use resp i ra to r  and p ro tec t ive  clothing when 

Wash spill area with soap and water. 

Contact the  I n d u s t r i a l  Hygienist or Safety Officer a t  your worksitc o r  t 
Neu York S t a t e  Department of Health, Bureau o f  Toxic Substance AsscssmcnL 
University Placa, Albany, New York 12203. 



laded p a p A m  

Version 2 - 
he information i n  t h i s  sheet  a p p l i e s  t o  workplace exposure r e s u l t i n g  from processing, 

- Ihnufac tu r inq ,  s t o r i n g  or handlinq and i o  not daoiqned €or t h e  population a t  large.  h y  
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 a  is t o  maintain concentra t ions  of all chemicals a t  l e v e l s  a s  low a s  is prac t i ca l .  

DicNormathane,  Methylene d ich lo r ide ;  CAS 75-09-2. 

m#gam$s: Solaes t ine ,  herothene MI, Norkotel, Somathine, R30 and others.  

The l i q u i d  i s  used a s  a aolvent, deqreasinq and c leaniaq f l u i d ,  aerosol  
p rope l lan t ,  a n e s t h e t i c  and teftiqerant. 
foam& in the process of decaffe inat inq c o f f e e  and e x t r a c t i o n  of spices. 

Also used i n  paint removersI blowing aqents in - 
-: Clear, colotless  l iqu id .  

QdpT: Sweetish ( l i k e  chloroform or e t h e r ) .  

BchaviorAWatcr: S l i g h t l y  soluble  (1.32 g1100 g w a t e r ) ,  cenainder w i l l  sink. 

-r Liqu id  evaporates rapidly.  

r N m W w Q P ?  

asRA: Average 8 hour exposure limit -- 500 ppp. 

: Reduce exposure t o  t h e  lowest f e a s i b l e  l eve l .  

: Averaqe 8 hour exposure -- 100 ppn. 
(Proposed f o r  chanqe i n  1988: S O  p p l .  

214 ppa. 

-am%-: 

W t  Nethylene chlor ide  is changed t o  carbon monoxide i n  t h e  human body. T h i s  is a 
p r r t i c u l a r l y  hazardous condi t ion f o r  those uho have a his to ry  of hear t  t rouble  o r  chose 
Who a r e  a l s o  exposed t o  carbon monoxide. See carbon monoxide f a c t  sheet. These perscns 
should t a k e  e x t r a  precautions. 

-r Levels of 300-700 p p ~  fo r  3-5 hours h a s  caused s l i g h t  loss of muscle control  

arm and l e g  pains,  l o s s  of f e e l i n q ,  loss of a F w t i t e ,  hoc Clashes and death. 

u: nay be i r r i t a t i n q  i f  confined on t h e  sk in  by qloves of  clothinq.  May be absorbed 
slowly through t h e  skin  t o  c a u s e  symptoms l i s t e d  under inhala t ion.  

mr Hay cause p i n ,  i r r i t a t i c n  and burns. 

main inqredient  have ceportedly caused headache, nausea, vomitinqr visual dis turbancer  
presence of blood i n  t h e  u r i n e l  and unconsciousness. 

. and coordination.  effects of higher concanerations include s tupoCr d lzz lness ,  chest  p ~ n ,  

+st: Accidental ingest ion of paint  removers containinq methylene chlor ide  as the 

LanasrmLxaaaurg: 
Same s y m p t o m  a s  above. Prolonqed exposure can cause chanqet i n  blood. h a l l u c i n a t i o n s  ana 
decreased .response t o  visua l  and audi tory  st imulation.  Some long term exposures have also 
resulted i n  damaqe t o  t h e  l i v e r .  lost of t h e  ef fects  w i l l  disappear a f t e r  exposure 
s tops .  methylene ch lo r ide  caused genet ic  effects  in  c e r t a i n  bac te r ia  and caused brcth 
defects i n  chickens. In laboratory  s tudies ,  methylene ch lo r ide  h a s  a lso  been shown t o  
Cause tumots i n  mice and cats.  Whether methylene chlor ide  Cuses  b i r t h  d e f e c t s  or  tumors 
i n  humans i s  not known. 

*?repared by the  Bureau of Toxic Substance Assessment, New York S t a t e  Department of Health. 
Pot an explanation of t h e  terms and abbrev ia t ions  used, see Y o x i c  Sutstances:  How Toxic i r  
Toxic. a v a i l a b l e  from the  Hew York S t a t e  Departlcent of Health. 



e: Raw. person t o  f resh  air .  Give a r t i f i c i a l  resp i ra t ion  or oxygen i f  breathing 
h u  stopped. S H k  m e d i c a l  a t t en t ion  i n e d i a t e l y .  

a t t en t ion  it neceasacy. 
mt u88h W i t h  large U O U O t S  O f  8-p a d  V8t.C for a t  188.t 5 lhPt.8- S H k  ..dial 

m: Wa8h with water for  a t  least  15 minutes. Seek m e d i a l  at tent ion.  

m r  -. Seek ~edical attention. * 

to Phvafelan: Gastric laraqe with 30% sodim bicarbonate. P r a p t  h a d i a l y s i s  if blood 
mmthanol level is above 50 q / d l  or if there is ewidence of acidosis. Provide routine 
sopportitre aeasutea and 100% oxygen until the arboxyhaoglobin  l eve l  is sa t i s fac tory  
(less than lo\ in an otherwise h u t b y  p t i e n t l .  

-: Considered n o r r f l u u b l e ,  but vu1 burn in  high concentrations such as near s p i l l s  

v: Upper - 64.68; larer - lS.58 i n  oxygen. 

or i n  cloud spas.  Ignites a t  624oC (12240?). - 
Earvlltfana t o  u: Avoid hut; d8corpomr t o  highly poisonous gases (phosgene). 

to Avoid contact with r l k a l i  metals (example: sodium or potassid: such 
ontact  may cause  an erplooion. Re tby len  chloride v i l l  cmrrode iron, s t a in l e s s  steel and 
copper, espmia l ly  a t  high t a p e r a t o r e s  and if the metals are vet. Can i s  impervious 
r e s i s t an t  t o  methylen chloride. Irpropc gl-es or clothing a n  prevent evaporatton 
prorote skin contact. Check with mnufacturer 's  r p c i f i u t i o n  or your s u p m i r o c .  

-: par use a self-contained bru th t r .9  apparatus v i t h  
a L u l l  facepiece o p r a t e d  in a pos i t ive  pressute mode or a eoabination TyF C rupplied-air 
resp i ra tor  v i th  an aui l iarp  ulf-conwined breathing app8ratus, both w i t  a f u l l  
facepiece and operated ia a pos i t ioe  pce i s  impervious and r e s i s t a n t  t o  methylene 
chloride. 
Check w i t h  unufac turec ' s  spec i f ica t ion  or your superviroc. 

-: -U u s e  a self- contained breathing d p p r a t u s  v i t n  
a f u l l  facepiece .operated in a pos i t ive  prassure mode  or a combination Typ C rupplied-ai: 
resp i ra tor  v i t h  an auxi l ia ry  self-contained breathing a p p r a t u s r  both  w i t h  a f u l l  
facepiece and operated i n  a pos i t i ve  pressure mode. 
org8nic oapor canister or an escape self-contained breathing a p p r a t u r .  
u u  a self-contained breathing a p p r a t u s  v i t h  a full facepiece owra ted  i n  a posi t ive 
pressure node. 

Ub 
Iapropr gloves or clothinq can prevent evaporation and praaote skin contact. 

Far uraac u s e  a gar M S k  v i t h  an 

Get all workers out of the  spill area. R&ove a11 sources of combustion. Ventilate the 
area. If you lust  enter the arear veal protective clothing and e q u i p e n t .  Since methylene 
chloride is extcsrely vola t i le ,  most v i l l  evaporate. Cor f i n a l  d isposal  contact your regicna; 
o f f i c e  of the New Yock Sta te  Dep8rPIent of E m i r o a e n t a l  Conservation. 

For more information: 
Coatact t h e  I n d u s t r i a l  Rygienfrt or Safety Officer a t  your w r k r i t e  o r  the  Sew York Sta te  
Dep.rhent  of Health, Bureau of Toxic Substance k U S L I I n t ,  2 University P1dcer Albany, 
Niu York 12203. 
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522  
ecology and onvironmont, inc. 

A. OQKRAL ImoBIuTIOH 

Projoct Titlo: Sit. 19-Fuo1 Farm Pipolino Loak Projoct No.: UH1203 

TDD/Pan No.: 

Projoct Wnagor: John Barkadale Project Dir.: John Duroyar 

Location(.): Fuel Farm Pipolino Loak - Southwest of Forcost Sherman Fiold and Sit. 3 

Proparod by: Hal Davis ~ a t o  Proparod: 4-25-89 

Approval by: W r y  Millor bb Dato Approvod: r-r-gq 
Sit. Safmty Officor Roviow: 

Scope/Objoctivo of Work: Fiold Scrooning will includo phyaical survoys, soil sampling, torporary woll 

installation and groundwator sampling. 

Dato Reviewed: 

~ ~ ~~~ 

Propoood Date of Fiold Activitios: Auguat 1989 

Background Info: comp1.t.: [ x 1 

Docunontation/Suuary: 

' Overall Chorical Hazard: e. 
ovorall Physical Hazard 

Sorious [ 1 
LOW [ I  

socious [ 1 
LOW [ X I  

Prolirinary (No analytical [ I 
data available) 

Modorato [ X 1 
Unknown [ ] 

Modorato [ 1 
Unknown [ 1 

Liquid [ X I  Solid [ ] Sludqo [ I  Gasflapor I X ] 

Charactoristic(s): 

rlamublo/ [ X 1 
Ignitablo 

Volatilo [ X ] corrosivo [ 1 Acutely 1 1  
Toxic 

Bxplosivo I X I Roactivo [ 1 Carcinogon [ X I Radioactive* I 1 

Othor : 

Physical Hazarda: 

Overhoad [ X I Confined* [ I Bolow [ I  Tr ip/Fal1 [ X I  
space Grade 

~uncturo [ 1 Burn I 1 cut I 1  Splash [ X I  

Noiro 1 x 1  Other: Aircraft and vohicular traffic using Porrost Sherman Piold. 

. Tequiroa conplotion of additional form and spocial approval from tho Corporato Hoalth/Safoty group. Contact 
,SC or HQ. 

Paqo 1 of 6 



Sit. Ristory/Dascription and [Ilrusual Foaturos (so. Sampling Plan for dotailod doscription): Tho Tu01 Farm 

Pipolino Loak occurrod in 1958. H o l m  than 360,000 gallons of JP-4 fuol oil was discharged onto tho ground 

surfaco i n  tho sit. vicinity. Monitoring wolls showed no frmo product on tho watmr tablo, houovoc a fuol odor 

Compound 

8onsono 

Xylonm 

Isopropyl Alcohol 

was dotoctod in aoil samplos. Uonitoring wolls containod oxtrmwly high concontrations of boosono (422 ug/l' 

and xylono (818 ug/l) 

Rout. Acut. Odor Odo c 
PELFrrr of Exposuro symptoms Threshold Doscription 

1 PP. Inh,Ing,Con,Abs hoad,vomit,ouphori 4.68 ppm a r o m  t ic 

100 ppm Inh,Ing,Con.Abs hoad,naus,cough 0 . 0 5  ppm 

I 400 ppm drowsinoss,hoad. 7.5-200 ppm rubbing alcohol 

Locations of ChO~iCalS/WBStOS: Contamination is known to bm prmaont in  subsurfacm rmdia, and ray bo 

prosmnt in surfacm soils. 

Estimated Volumo of Chomicals/Wastos: Estiutod to bm a minimum of 360,000 gallons of JP-4 fuol oil. 

Nitric Acid 

Sit. Currontly in bporation Yo.: [ x 1 No: [ 1???????7?????7 

2 PP* corrosivo 0.3-1 ppm acrid 

List Hasards by Task If.. ., drum sampling, drilling, otc.) and nurbor thorn. ( T s s k  numbors arm cross-roforoncod 
in Soction D) 

Physical nasard Evaluation: 
1) obp sical Survoys - Aircratt. Autombilm hasacds: 
2) Tomporarp Ronitorinq Uoll Installation - Aircraft, Autombilo Haaards, Using portablo drill r ig ;  

3) Soil Sampling - using portablo drill rig; 
4) Docontarination Procoduros - Using solvonts. 

Chomical Hazard Evaluation: 

Uoto: Coqloto and attach a Hasard Evaluation Shoot for major known contaminant. 
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D. SIzI-1(oRKPW 

Explosive Gas08 ' 

Sit. Control: Attach map, uso back of this page, or skotch of sit. showing hot zono, contaninat 
zono, etc. 

' Porirotor identifiod? [yosl Sit. socurod? I no I 

Work Areas Dosignatod? [yosl Zono(s) of Contamination Idontifiod? [ no 1 

Personnol Protoction (TLD badge8 roquirod for  a11 fiold porsonnol): 

Anticipated Lovol of Protection (Cross-~efecence task numbocs to Soction C): 

e - "  

A r m  O2/ExploSi~ot0r Continuous 

I A B C D 

I I I I 

I X Task 4 I 

on reduction, 

Task 1 X 

Task 2 X 

Task 3 X 

(Expand i f  nocessary) 

BbdifiC8tiOnS: Hodifiod lovol D with tyveck, nooprono glovos and boots, safoty glasses, APR availablo whon 

lovol D is doornod appropriato. 

Action Lovols for Evacuation of Work Zono Pondinq Roassossmont of Conditions: 

o k v e l  D: 0 <19.52 or ,252, oxplogivo atmosphere ,102 LEL, organic vapors above background lovols, 
ng/m , othor 2 pacticu1at.s > 

o k v e l  C: 0 <19.52 or ,252, oxplosivo atmosphoro ,252 LELj(California-202), unknown organic vapor (in 
bgeathing zono) > 5  ppm, particulates > mg/m , other 

O2 <19.52 or ,252, oxplosivo atmosphoro ,253; LEL (Salifornia-202), unknown organic vapors (in 
broathing ton.) > S O 0  ppn, particulatos > mg/m , other 

,400 ppi, particulates >- ag/m , other 

1 o k v o l  6 :  

o Lovol A: 0 <19.52 or >252, oxplosivo atmos hero ,252 LEL (California-202), unknown organic vapors 9 
e 

Air Monitoring (daily calibration unloss otherwiso noted): 

Typo of Samplo Monitoring Proquoncy of 
Contaminant of Interost (area, personal) Equipment Sampling 

VOC'S Aroa OVA Continuous 

Radiation Area Mini-Rad I Continuous I 

~~ ~ 

(Expand if nocessary) 

Decontarination Solutions and Procodures for Equipment, Sampling Goar, etc.: 
Trisodium phosphate wash, tap watoc rinse, isopropanol rinso, distilled wator rinso, isopropanol rinse, and 

final distillod watoc rinso. 
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P o r a o ~ o l  Docon Protocol: Boot and glovo waah - triaodium phoaphato uaah vith cloan wator rinso. Expondabloa 

will bo doublo baggod and drummod for disposal. Piold poraonnol will tako a hygionic ahowor, off-aito, 

following oach day's fiold work. 

Docon Solution nonitoring Procoduroa, i f  Applicable: Docontamination will k porfornd in a voll-vontilatod - 
aroa upwind of tho salpling zono. 

Spocial Sit. Equipront, racilition, or Procoduroa (Sanitary racilition and Lighting 
nust noot 29 crx igio..uo): 

All drilling safoty procoduron w i l l  bo strictly adborod to as outlinod in Attachwnt A. 

Sit. Entry Procoduros and Spocial Conaidorationa: E i E * n  "Buddy Syator" vi11 bo o~ployod at a11 tin. during 

tioldwork activitioa. 

roaduaya. It abovo background radiation lovols aro oncountorod t o m  mrbora will ovacuato tho aamplinq aroa, 

and contact tho corporato hoalth phyaica group to roaaaosa tho aito. 

Poraonnol will oxorciao caution in tho vicinity of Forroat Shorran Fiold and along nearby 

Vark Liritationa ( t h o  of day, woathor conditiona, otc.) and 8oat/Cold Stroaa Roquiroronts: 

All fioldwork activities will bo porfornd during daylight houta. T o u  n k r a  will tako broaka aa nocoaaary to 

avoid hoat atroaa and roplaco fluid.. Cooling voata may bo u8.d to provont hoar atrmsa. 
- 

Oonoral Spill Control, if 8pplicablo: R/A 

Invostigation-Dorivod Hatorial Diapoaal ( i . 0  ., oxpond~blos, doeon vaato, cuttingsl: 
All fioldwork vasto matorials will bo doublo baggod, drunod, labolod and transportod to a doaignatod 

location for final dispoaal by tho N a v y .  

~ ~~~~~~~~ ~- 

Sample Handling Procoduroa Including Protoctive mar:  

During all handling of sa~plos, a l l  fiold toam wmbora will voar aurqical glovoa. 

.amp10 proaorration with acid.. 

Gogglos vi11 bo worn durinq 

Toam H0mb.r. Roaponsibility 

Toam mombora to bo dotorrinod T0.D -ador 

Sit. Saioty officor/samplor 

~oologiat/Sarplor 

.All ontrioa into OXClUSlOn rono rOquir0 Buddy Syntom uno. All E L E fiold ataff participato in ~odical 
ranitoring program and havo complotod applicablo training por 29 crx 1910.120. Roapiratory protoction program 
n o t a  roquiromts of 29 C?R 1910.134, and AIS1 Z88.2 11980). 
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E. euERGKucx I ~ I O U  

(Us. supploaontal shoots, if nocossary) 

LI)cAG REsomcEs 

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

Ambulance On 6880 -- 904-452-4138, Off Bas. -- 911 
R08pft81 Eaorgancy ROOD NAS Dispons8ry - 904-452-2733, Baptist Hospital 904-434-4811 (Life ?light) 
Poison Control Contor 

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

Fir0 DOp8rtDOnt 911 

Airport 

U.S. Coast Gu8rd Eaorqoncy - 904-453-8178, Gonoral Information 904-453-8282 
Laboratory E L E ASC 1-716-631-0360 

sod. EXpr.88 1-800-238-5355 

Cliont Contact U . S .  Navy Southorn Division, Enginoor-In-Charqo, Miko Groon -- 1-803-743-0574 
Sit. Cont8ct NAS Ponsacola Enviromontal Coordinator, W. Dowayno Ray -- 904-452-4515 

SITE REsom- 

Sit. Emorqoncy Evacuation Alarm Mothod N/A 

rtor Supply Sourco On-sit. .I Tolophono Location, Nuabor To bo dotorminod on-sit. 

Collular Phon., if availablo N/A 

R8diO 

Othor On-sit. warohouoo numbor to bo dotorminod 

EuEnGEUcY COmAcTs 

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

2. Ecology and Environront, Inc.. Safoty Diroctor 
P8Ul JQnm8itO ........................................... (716) 684-8060 (OffiCO) 

(716) 655-1260 (homo) 

3. Roqional Offico Contact ........................ Millor.... 656-2854 (homo) 

877-1978 foffico) 

4. Offico Uanaqor ................................ R.Rudy ...... 893-7245 (homo) 



Ronn- 

1. Twenty-four hour answorinq sorvico: 1501) 370-6263 

What to roport: 

- Stat.: "this is an omorgoncy." 

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

- Tolophono nurbor to roach you. 

- Your location. 

- naw of porson injurod or oxpoaod. 

- Naturo of omorgoncy. 

- Action takon. 

2. A toxito1ogist. (01s. Raymond Harbiaon or associato) will contact you. Ropeat tho information givon to tho 
ansvoring sorvico. 

3 .  If a toxicologist do08 not roturn your call within 15 minutos, call tho following porsons in ordor until 
contact is mado: 

a. 24 boar hotlino - (716) 684-8940 
b. Corporato safoty Diroctor - Paul Jonmairo - homo # (716) 655-1260 
c. Assistant Corp. Safoty Officor - Stovon Shotman - homo # (716) 666-0084 -- 

(m: lield h a m  mst Qor uoato(s) Prior to Start of mock) 

Diroctions to hospital fincludo u p )  

9 PI D i m -  - Tako San Carlos Road oast approxim~toly tvo milos to Duncan Road. Turn lo-- (north) and 

follow Duncan Road approxiratoly 1000 foot to Turnor Stroot. Turn right (oamt) on Turnor Stroot and continuo 

it's intorsoction with Ellyson Avonuo. Tho M A S  Dispoas8ry is locatod on the northuost cornor of tho 

intoraoctioa of Ellyson Avonuo and Turnor Stroot, in Buildinq 625-A. 

Dmptist .or &tal - Tako Duncan Road ( N a v y  Blvd.) north to oxit tho bas.. N a v y  Blod. bocomor MCP 96 and curvos 

to tho oast. Follow N a v y  Blvd./Hwy . 98 oast approx. 3mi to Paco Blvd. Turn loft (north) on Paco Blvd. and 

procood approx. lmi to Cocvantos St. fHwy. 90). Turn right on Corvantos/Wwy. 90 and follow this road for about 

8 blocks and turn loft (north) onto k rtroot. Tho hospital is about 6 blocks north on tho loft. 

C ~ r g o n c y  tgross Rout08 to Got Off-Sit. Enrgoncy oqross rout08 will bo locatod i f  omorgoncy oxit routos bocome 

blockod by conatruction, otc. 
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DRILL RIG SAFETY 

* 
. *  

* 

* 

* 

* 

* 

Hard hats must be worn. 

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

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

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

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

The mast must be lowered when the rig is moved. 

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

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

Make sure proper housekeeping is practiced around and on the 
rig at all times. Tools should be stored in a manner that 
permits convenient access and provides 'for adequate safety. 

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

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

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

Level and stabilize the drill rig prior to raising the mast. 

Watch for slippery ground when working in the area of the rig. 

All. unattended boreholes must be properly covered. 

Do not drill during an electrical storm. 

Maintain a safe distance from the rig mechanisms during 
drive sampling and auger removal operations. 



ECOLOGY AND ENVIRONMENT, INC., 
' STANDARD OPERATING PROCEDURES FOR 

EMERGENCIES D U E  TO HEAT AND HEAT STRESS MONITORI' IC 

Flcld operat lons durlng the  summer months can c rea te  a va r i e t y  of h a r -  
a r d r  to t h e  employee. Heat cramps, heat  exhaust ion,  and  h,eat s t roke 
C8n be exper ienced and, If not remedled, can  t h rea ten  l l fc  o r  'realth. 
Therefore, It Is Important that all employees be able to rea:ognire 
symptoms of these conditlons and b e  capable of arrest ing the problem 
Is qulckly as possible, 

THE EFFECTS OF HEAT 

r 

AS the resu l t  of normal ox ida t lon  processes w i t h i n  t h e  body ,  iJ p re -  
dlctrble amount of hea t  i s  generated. If the  heat  i s  l i be ra ted  as It 
IS formed, there Is no change  In body temperature, I f  t h e  neat IS 
l l be ra ted  more rap id ly ,  the body cools t o  a point at  w h i c h  t he  p roduc-  
tion of heat  Is accelerated and  t h e  excess is avai lable to  bfi!ig the  - 
body temperature back to normal. 

I n t e r f e rence  w i t h  t he  el iminat ion o f  heat  leads t o  i t s  accumkladon 
and t hus  t o  t he  e levat ion o f  body temperature.  A s  a resu l t ,  ttv pe r-  
son Is sdd t o  have  a fever .  When such a cond i t i on  exists,  I;. pro-  
duces a v lc ious cydo  In w h i c h  ce r t a i n  b o d y  processes speed ti:# and 
generate addi t iona l  heat. T h e n  t he  body must  el lminate no t  on;;' the 
normal but also t h e  addi t iona l  quan t i t l es  o f  heat. 

Heat p roduced  w i t h i n  t h e  b o d y  is b r o u g h t  t o  t h e  su r face  l a rge l y  b y  the 
bloodstream and escapes t o  t h e  cooler su r round lngs  b y  conduct.211 arid 
radlation, I f  a i r  movement or  a breeze s t r i kes  t h e  body ,  ac'dl l ional 
heet Is lost by convactlon. However,  w h e n  the tempera tu re  of tb*. sur- 
rounding air  becomes equal to  o r  rises above t h a t  of the  b o d y ,  a l l  of 
t he  heat must  b e  los t  by vapor l za t ion  o f  the  mo is tu re  o r  swei.. f rom 
t he  sk i n  surface. A s  t h e  a i r  becomes more hum id  (conta ins mor.? mois- 
tu re ) ,  vapo r i r a t l on  from t he  s k i n  slows down. Thus ,  on a day * . w t  t he  
temperature is 9 5  t o  100'F. w i t l i  liigll hum id i t y  and  l i t t l e  l r  no 
breeze, condi t lons a re  ideal f o r  t he  r e ten t i on  o f  heat  w i t l l i 7  the  
body. I t  i s  on such a day or, more commonly, a succession nl such 
days (a  heat wave) tha t  medical emergencies due  t o  heat are I:t.aly to 
occur. Such emergencies are c lassi f ied in th ree  categor ies : heat 
cramps, heat  exhaust ion,  and  heat stroke. 

HEAT CRAMPS 

Heat cramps usua l l y  a f fec t  people w h o  work  in ho t  environmei-1s and  
pe rsp i r e  a g rea t  deal. Loss of  salt f rom the  body causes v e r y  ca i n fu l  
cramps of t he  l e g  and abdominal muscles. Heat cramps also may rf!sult 
from drinking iced water  or  o ther  d r i n k s  e i the r  too q u i c k l y  or  in too 
l a rge  a quan t i t y .  

Heat Cramp Symptoms, The  symptoms of heat cramp are: 
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0 Muscle cramps In kgs and abdomen, 

0 Pdn accompanying the cramps, 

0 Faintness, and 

0 Profuse perspirat ion- 

Heat Crro Emem- Care. Remove the pat ient  to a cool place. 
hlm r i p s  of I lqulds such as "Catorade" or I t s  equlvaknt. 
ua l  pressure bo the cramped muscle. 
If there Is any lnd lcat lon of a more serious problem. 

HEAT EXHAUSTION 

Heat achaustlon occurs In lndlvlduals w o r k i n g  In hot anvlronmentr. a n d  
m y  ba assoc1at.d w i t h  haat cramps. Heat wchaustlocr Is caused by the 
poollng d blood In the vessels of the skin. The heat Is t ransported 
from the In ter lor  of the body to the surface by the blood. The blood 
vessels In the skin become di lated and a large amount of blood Is 
pooled'in the skin. Thls condition, p lus  the blood pooled In the 
lower uctremltles when an ind lv ldual  is in an upright position, may 
lead b an Inadequate r e t u r n  of blood to the hear t  and eventually to 
physical col lapse. 

Give 
Apply irtan- 

Remove the pat ien t  to a hospital 

H c l t ' E x h w s t l o n  Symptoms. The symptoms of heat exhaustion are: 

0 Weak pulse: 

0 

0 Cenarallred weakness; 

0 Pale, clammy skin: 

Rapid and usually shallow breathing; 

0 Profuse perspirat ion; 

0 Olt t lness;  

0 Unconsciousness; a n d  

0 Appearance of having fainted ( the  pat ient  responds to the 
same treatment admlnis tered in cases of fa ln t lng l  

Hmt Exhaustlon E m e r a e m  Care. Remove the pat ien t  to a cool d a c e  
and remove as much c loth ing as possible. Administer cool water, 
"Catorade," or I t s  equivalent, If p-sibie, fan the pat ient  cotitin- 
u d y  b remove heat by convection, but do not allow chi l l ing or m e r -  
cooling. Treat  the pat ient  for shock, and remove him to a medical 
facil l ty If there is any indication of a more serious problem. 

HEAT STROKE 

Heat stroke is a profound disturbance of the heat- regulating media- 
n h l ,  associated w i t h  high fever and collapse. Sometimes th is cardi- 
t l O n  results In convulsions, unconsciousness, and even death, i j ir-ect 
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exposu re  t o  sun, poor a i r  c i rcu la t ion,  poo r  phys ica l  condi t ion,  and  
advanced age (over 40) b e a r  d i r e c t l y  o n  t he  tendency to  heat stroke. 
It I s  a serlou-s t h rea t  t o  l i f e  and  car r ies  a 20% mor ta l i t y  ,-ate. 
Alcoholics a re  ext remely  suscept ib le.  

Heat Stroke Symptoms. The symptoms of hea t  s t r o k e  are: 

e Sudden  onset; 

0 Dry, hot, and flushed skin; 

0 Di la ted  pupi ls ;  

0 Early loss of consciousness; 

e Full and  fast pulse; . - - . . .-e .. 

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

e Muscle tw l tch lng,  g r o w i n g  Into convuls ions; and  

e Body temperature r each ing  105 to 106OF or h ighe r .  

Hart Stroke Emerqency Care. Remember t h a t  t h i s  Is a t r u e  emerge'Icy. 
T r a n r p o r t a t l o n  to a medlcal faci l i ty shou ld  no t  be delayed. Remove 
the pa t l en t  to a cool env l ronmcnt  If possible, and  remove as much 
clothlng as possible. Assu re  a n  open airway. Reduce body tempera lu re  
prompt ly - -preferab ly .  by w r a p p i n g  in a w e t  sheet o r  else by dous lng  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 round  t h e  .neck. a t  t h e  ankles, o r  at  any place where  t j lood 
vessels t ha t  I le  close to t he  s k i n  can b e  cooled. Pro tec t  t h e  pa t i en t  
f rom Injury during convuls ions, especial ly f ro in tongue biting. 

AVOIDANCE OF HEAT-RELATED EMERGENCIES 

Plaase note that ,  in t he  case o f  heat  cramps or  heat exhausi'ion, 
"Catorade" or I t s  equiva lent  i s  suggested as p a r t  o f  the t reatment  
regime. The reason f o r  t h i s  t y p e  o f  liquid re f reshment  Is t h a t  such 
beverages w i l l  r e t u r n  much-needed e lect ro ly tes t o  t he  system. ' "Gou t  
these electrolytes,  body  systems cannot func t ion  p rope r l y ,  t h c  r e b y  
Inc reas ing  the  represen ted  hea l th  hazard. Therefore.  when p e r s  :;onel 
a r b  working In s i tuat lons where  t h e  ambient temperatures ar id hurtidi t y  
are hlgh- - and especial ly in s i tuat ions where p ro tec t lon  Leve ls  A B, 
and C are  requi red-- the s i te safe ty  o f f i ce r  must: 

1 

e Assu re  t ha t  al l  employees drink p l e n t y  o f  f l u i ds  ( "Ca to r -  
add@ o r  i t s  equ iva len t ) :  

e A s s u r e  tha t  f requen t  b reaks  a re  scheduled so ove rhea t i ng  
does not occur;  and 

e Revise work schedules, when necessary, to take advan-  
tage of the cooler p a r t s  of the day (i.e., 5 : O O  a.m. to 
1:00 porn., and 6 : O O  p.m. to n i gh t f a l l ) .  
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If p r o t e c t l v e  clothlng must be worn ,  especlal ly Leve ls  A and  6 ,  the 
suggested guldcllner for ambler\ t temperature and maxImum wear lng t h e  
per excu rs l on  are: 

Maxlmum Wearlng Time 
Ambient Tempera tu re  (OF) D e r  Excu rs i on  (Minutes,) 

Above 90 

as to 90 

1s 

30 

a0 to 85 60 

70 to .80  90 

SO t o  70 120 

SO to 60 180 

One method o f  measur ing the  ef fec t lveness o f  employees' r es  1-recovery 
reglme Is by monlbring the heart rate. The " 8 r o u h a  gu lde l lne"  Is cne  
such  method: 

0 Durlng t three-minute per iod,  coun t  the pu lse  r a te  for  the 
-- - - last 30 secontfs of  the f i r s t  minute, the 30 seconds 

of the second mlnute, and the E 3 0  seconds of the third 
mlnu  tc. 

a Oouble the count. 

I f  the recove ry  pu l se  r a t e  during the las t  30 seconds of the I r t  
m lnu te  Is at 110 bea ts /m lnu te  or  less and the decelerat ion between .lie 
flrrt, second, and  thlrd minutes Is at least 10 b e a t s l m i n u t t ,  '$he 
work- recovery  reg ime 1s. rccr?ptzh!e. I f  the employee's r a te  IS i i t i l 've 
t ha t  spcclf led, a longer  r e s t  p e r l o d  Is requ i red ,  accompanied b! an 
Increased In take of f luids. 
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Mallinckrodt pmvida the Wonnationcont.ined herein In good faith but 
nukes no reprerantation u to irr compmhhmriveness or accuracy. 
1ndividuaI.i receiving thi information must exereire their independent 
judgment in determining ita appropdatenrsr for a particular p u p .  

MdllncLrodt m&cr o. repracntatlonr. or warrantla. eltber 
b p l l d .  o t m e r t L . r ~ a ~ .  
the lnformstlon a t  forth hercla or Io the product to whkh the Informallon 
rcfcn. Accordin&. 3lalllnckrodl w l l  MI k responsible for dam8ga 
raultlng from w &or rellmce upon thtr Informallon. 

Mallinckrodt. Inc.. Sciince Rodwts Division. P.O. BO- M. Puis. KY 43061. 

rro or 
for a particular pu- w It Lqtrpect to 

Material Safety Data 
Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
pRODUCT ID ENT[FI CATIOM 

Synonyms ?-propanol; scc-pmpyl alcohol; isopropanol 

Formul~ GSS NO.: 67430 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CHOH 

ktarardow Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WARSISG! cuH.WU LIQLqD. W W F U L  IF 
SWALLOH'ED OR IX?ULED. AFFECTS C E m  NERVOUS 
m w .  UUSES mrrmox  
Keep away from hu t .  sparks and flame. 
Keep container c l a d .  
Use with adequate ventilation. 
Avoid breathing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 

If srwallomd. g k  water to drink. Induce vomiting if medical help 
is not immediately available. Nevw give anything by mouth to an 
unconscious pertcm. If inhaled, rem- t o  fresh air. If not 
breathing give artificial respiration. If breathing is difficult, 
give oxygen. In case of contact, immediately flush skin or eyes 
with plenty of water for at  least I5 minutes. In all c a w  call a 
phyrician. 
SEE SECllON 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 

Appearance: aur, colorless liquid. 

Odor: Rubbing alcohol 

Solubility. Infinite in water. 

Boiling Point: 8?'C (1WF). 
Melting Point: -8YC (-128'F). 
Specific gravity. 0.79 

Vapor Density (Air= 1): 2.1 
Vapor Prrsrurc (mm Hg): 33 @ W C  (WF) 
Evaporation Rae: (n-BUAC - 1) 2.83 

SECTION 2 

Fire: 
Flammable Liquid 
Flashpoint: 1TC (53.F). (closed cup). 
Autoipition temperature: 3 W C  (750'- 
Flammable limits in air, % by volume: 
lek 2.0; uel: 12.0. 

P h v w l  D t  a p 

Fire and Emlosion lnformatioq 

Explosion: 
Above flash point. vapor& mixtures are explosive within 
flammable limits noted above. Contact with strong oxidizers may 
cause fire or explosion. 

Fire Extinguishing Media: 
Water spray, dry chemical, alcohol form, or carbon dioxide. 
Water spray may be used to keep fire exposed containers mol. 

Special Information: 
In the event of 8 fire, wear full protective clothing and 
MOSH-apprwed selfcontained breathing appantus with full 
facepiece operated in the prcsure demand or other posithe 
prcuure 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. 

SECTION3 Re- 

Stabilit)? 
Stable u d e c  oldinary conditions of use and storage. Heat and 
sunlight a n  contribute t o  instability. 

Hazardous Decomposition Products: 
Toxic gases and vapors such as carbon monoxide may be releared in 
8 fire involving kopropfl alcohol. 

Hazardous Polymerization: 
Will not occur. 

Incompatibilities: 
Heat, flame, strong or id ten.  acctadehyde, chlorine, ethylene 
oxide, hydrogen-palladium combination, hydrogcn peroxide-sulfuric 
acid combination, potassium tert-butoxide. hypochlorous acid, 
isocylnatu, nitmfom, phosgene, oleum and perchloric acid. 

SECTION 4 h!ak/Soill Dismsal lnformatiqq 

Remove all sources of ignition. Ventilate area of luk or 
spill. Clean-up pemonnel require petective clothing and 
respintoy protection from npon. Small spillr may be 
absorbed on paper towels and evaporated in a fume hood. Allow 
enough time for fumes to dear  hood, then ignite paper in a 
suitable loution away from combustible materials. Contain and 
recover liquid for rrclamation when possible. bwr rpilb, 
and lot sues can be collected as hazardous waste and atomized ' 

in a suitable RCRA apprwcd combustion chamber, or absorbed 
with vermiculite, d y  sand, earth or similar material for 
disposal as h w r d o w  waste in a RCRA a p p m d  facility. 

Ensum compliance with local, state and federal regulation+ 

. 

NFPA Ratings: Health 1 Flammability 3 Reactivity 0 

Effective Date: 07-U-87 Supersedes 09-U-85 ISOPROPYL ALCOHOL 1 



Effective Date: 07-13-87 Supersedes 09- 13-85 i w r K w  r L WLLWHWL 

Inhalation: , 
May cause irritation of the nos and t h m t .  &pure  to high 
concentntions has a narcotic effect, producing symptoms of 
drowzinur. headache, sta&gering, unconsciousness and possibly 
death. 

Ingestion: 
May cause d m s i n e y  unconrcioutncy and death. 
Gastrointutinal p in ,  cramps, nausea, vomiting, and diarrhea may 
also result. The shae kthal dose fora human adult = about 2M 
m h  (SAX Suth Edition). 

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

Eye Contact: 
Vapors may irritate the eyes. Splashes may cause severe 
irritation. pouible comcal bums and e p  damage. 

Chrooic Exposure: 
Prolonged contact with skin may c a w  mild irritation, drying, 
cracking, or contact dennititis may develop. 

Agpmvation of Rr-exlsting Conditions: 
Pemns d l h  pretxiuing skin disorders or eye problems or 
impaired respintoy function may be more susceptible to the 
effects of the substance. 

Inhalation: 

respiration. If breathing h ddlkult, dva -a. Call I 
physician. 

Ingestion: 
Give n t e r  to drink. lnduca vomiting if medical help no( is 
immediately rvrilable. Never give anything by mouth to an 
unconscious person. Get medial attention immediately. 

Skin Exposure: 
Remow any contaminated clothint. Wash skin with rorp or mild 
detergent and water for at leut 15 minuter Get medical 
attention if irritation dmlopc or pcnists. 

Eye Exposure: 
Wash eyes with plcnly d n t e r  for at least 1s minutes, lifting 
kwcr and upper eyelids occuionally. Get medical attention 
immediately. 

Remaur lo fnrb air. u not krrthiy, @ rrtilkbl 

(RTECS, 1982) 

Onl rat LO% SMO m&. Skin rabbit LO- 13 
pn/kg. Inhalation nt LCUk 16OOO ppm/8H. Mutation references 
cited Aquatk Tonicity nUngTLm96: 1ooO.10 ppm. 

Alrborne Exposum Umltr: 
-OSHA Pennirribh bposurr Umit (PEL): 
400 PPm 
-ACGIH Threshold Umit Value cnv): 
400 ppm P A ) ;  SO0 ppm (STrL). 

Vea t i lr  tion System: 
A q u e m  d loul and/or general exhaust b recommended to keep 
amployea rxpauw below the Airborne Expocum Limits Lou1 
oxhaw nndlation is p m n l l y  pmfemd because it a n  coatd 
the emissions d the contaminant at its sourn, prcvanting 
dirpcnion dit into the general vork a m .  Please d e r  to the 
ACGIH document, 'Industrial Ventilation, A Manual of 
Recommended Pncticd, most rcccnt edition, for details. 

Poraonal Respirators: (NIOSH Approved) 
If the TLV is exceeded a full facepicce chemical eartddp 
respintor may be vom, in general, up to the mudmum use 
concentdon speciricd by the respintor supplier. Altcmativcly, 
a supplied air full frccpicca respintor or aidinad hood may be 

Skla Rotretion: 
Wear impclviwr protectin clothing, induding boats, gloves, lab 
atat, apron or cwcnllr to p m n t  skin contact. 

Eye Pmtectlon: 
Use chemical vfey goggles and/or a full frco shield when 
rpluhing is pouibk.&nuct lenw should not be yom Men 
working with this material 
qukkdreach ldtiu in mmrk aru.  

worn. 

Maiauin e p  nrh fountain and 

SEmoN 7 
Protect apinst physical damage. Store in a cod, dry 
well-ven!ihed loution, away from any a m  where the fin hazard 
may k m t e .  Outside or detached stongo p d e r n d .  s p n t e  
from oxidizing materials. Containers should be bonded and p n d d  
for innsfen to d d  static sparks. Storage and uco area should 
bo No Smoking a m  Use non-sparking typa tooh and equipment. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * * * * * * * e * * * - *  
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Malli.rodt 
Materiell Safety Data 
• :lIIcrgcncy "hon~ Number: j 1 ... ·t)It~·50ClO 

NITRIC ACID, 70% 
PRODUcr IDENTIFICATION: 

Synonyms: Aqua Fonis; AzOlic Acid; Nilric Add 70% 

Formula CAS No.:. 76'17·37·1 

Molecular Wei&ht: 63.00 

Chemical Formula: HNO] 

Hazardous Ingredients: Noa Applicable 

PRECAUTIONARY MEASURES 
DA."iGER! STRONG OXIDIZER. CONTAcr WITH 

OrnER MA 1l:JU.U. MAY CAUSE flllL 
CORROSIVE. UQ1.1D "" ... '0 MIST CAUSE SEVEU 1t.ll."iS 10 AU. 
IODY nssn. MAY BE FATAL IF SWAlLOWED. HA.R.\ln'L IF 
1!'o"1W.ED. l!'ollAlAnON MAY CAliSE LljNG DAMAGE. 

Do not get in c)'CI. on skin, or on clolhin" 
A~::! ~n:alhing mist. 
U:;c only wilh adequate ~nlilalion. 
Wash Ihoroughly after handlin,. 
Keep from contact wilh clothin, and other combuslible malerials. 
Do nOI SIOrc nur combuslible materials. 
Siore in a tighlly closed container. 
Remove and wash contaminaled c1olhin, promplly. 
This subllance is classified as a POISON under the Fcderal Causlic 
Poison Act. 

EMERGENCY/FIRST AID 

In c:ase of contact. immediately ftush skin or eycs witb plenl)' of 
watcr ror at lcau 15 minut"" If swallowed, DO NOT INDUCE 
VOMm~GI Give larae quantities o( water or milk,if available. 
:o.lever give anything by mouth to an unconscious person. Ir inhaled, 
remove 10 fresh air. IC not breillhinl- give ilnific:ial 
respiralion. If brealhin, is difficult, give oxygen. In all cases 

. :'alla physician . 
. iEE SEcnON S. 

DOT Hazard Qass: Oxidizer 

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

)wlinc~tProVidHu:.informa.~;~ .... hereinln~ faith but • 4"'-:::~ ':::n~~:::·~-w:" ..... A- or •... 
makH no repre.enbtion .. to it.~~~ne:w or ... ·cu ..... :y. lnapUe4. ", • .mulalllUq, __ ..... patdcuIar pur~;-pect 10 
IndividuaL! receivinar thi4informatioll ex<trd:le their independent da.la' ........ set ,orth IlenlA or I ..... product 10 whkh It ........... 
judlPDent in detennininar it. appropri~ .. for a particular purpoae. r,'ers. "ccor ...... ,. Mdinckr04t wiD ao& be r.poa$IbI. rot A,_ 

SEmON I PhYSical Oat. 

Appearance: Our, COlortCSl to sli&hdy )CHow 
liquid. 

Odor: SuKoatin, acrid. 

Solubility. lnfinile in waler. 

Boilin, Point lIrC (ZSl"F) 

Meltin, Poinl: ·).Iee (.29"F) 

Specific Gravity. 1.41 

Vapor Dcnsily (Air-I): 1·3 approximalely 

Vapor Prcslure (mm Ha): 61 @ 2O"C (68"F) 

Evaporalioa lUte: No inCormatioa Cound. 

SEmON 1 fire aad Exploslog ,proDDatiog 

fire: 
Noa combustible, but substance is a stron, oxidizer and its hut 
of reaction wilh redudn, a,ents or combustibles may cause 
ignilion. Can react with metals 10 release flammable bydzoacn 
ps. 

Explosloa: 
Reacts explOiM:Iy witb combustible orpnic or readily oxidizable 
materials sucb as: alcohols. turpentine, chucoal, orpnic 
re(use, metal powder, hydrogen sulfide. etc. 

fire ExtlpplshlOl Media: 
If in'JOM:d in a fi~, usc waler spray. 

Specialinrormatilla: 
Inc,"," the ftammabiUly of combustible, orpnic and readily 
oxidizable malerials. In the cunt oC I fire, wen fun 
protective c:lothing and NlOSH-approved sclf-c:ontained brcathinl 
Ipparatus with CuD Caccpiccc operatcd ia Ihe pl'CS5urc demand or 
other positive pressure mode. 

resuilial rr ... 11M or.r rellllAC' upotllhls lar ........... 

Mall,,"'kn ..... I"" .• 5.:icn&;cPr ..... "",. Divi.i .... P.O. 80. M. P:ori •• KY ~lOOl. 

SEmON J 'eunnl! Da .. 

Stability: 
Stable under ol1linary c:oaditiona 01 usc and Ilorap. Containers 
may bursl when hUled. 

Hazardous Decomposltloa Products: 
When heated lO \ka)mpe5ilion, emits lOxic nilZOlen oxides Cumes 
Ind hydzoacn nitrale.. Win react with water or steam lO produce 
heal and 10xic and COrr05M: Cum"" 

Hazardous PolJDIerizatloa: 
WiD not occur. 

lacompatlbilities: 
A danacrously powerful oxidizin, aacal, c:onc:cnlrated nitric acid 
iI incompetiblc with mOlt IlIbstanccs, apcc:iIlIy SIron, bases, 
metallic: powderS, caibidcs. hydfOFn sulfide, lurpcnlille, Ind 
c:ombllltible orpnics. 

SEmON 1 Leak/Spill DbooMl'erormltlog 

Isolate or cnclolc tbe IRa of Ihe Icak or spilL Ocaa-up 
personnel should wear protective clollUn, and respiratory 
equipment suitable for 10xic or corrocive 8um or Vllpors. 
Small Spilb: f1ush wilh _Ier and neutralize wilh alkaline 
material (soda ash, lime, etc.). Sewer wilh ellCCSl water. 
Lalpr spills and Iolliza: Neutralize witb alkaline material, 
pick up wilh absorbent meleria! (sand, canh, vcnniculile) Ind 
dispo&c in I RCRA-approwd waste Cadlily or sewer Ibe 
neutralized slul'l)' with CXCCSI water iC local ol1linances allow. 
Provide Corced ~ntllation 10 dissipete Cum"" 

Rcponable Quanlily (RQXCWA/CERClA): 1000 Ibs. 

Ensure compliance with local, state aad CcderaJ replations. 

NFPA Ratings: Heallh:] f1ammabiliey: 0 Rc.activiey: 0 Dlher: Oxidizer 

NITRIC ACID, 70% 

.. 



Effective Date: 10-21-86 Supersedes 09-04-85 NITRIC ACID, 70% 
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r;# 8. EXPOSURE /HeALTH EFFECIS 
.&b 

SmoN 5 Health Hem r d  Information 

Inbdatloo: 
&rmrkl Inhalath dnpon QO muse bruthing difticultia 
and karl to pneumonia and pulmona~~ edema. which may k fatal. 
Other symptom, may include coughin& chokinc and irritation d 
the nobc, throat. and respiratory tract. 

Cormive! Swallowing nitric acid can uw immediate p in  and 
burns of the mouth, thmat, esophagus and gastrointestinal tract. 

Skln Cootact: 
Cornrive! Can c a w  redness, pain, and -re skin b u m  
Concentrated solutions cause deep ulccn and stain skin a ycllclw 
or ycllow-brwwn cotor. 

€ye Contact: 
Corrork! Vapors arc irritating a d  may c a w  damage to the 
eyes. Splashes may aw severe bums and permanent 

Chronic Exposure 
&ng-term exparurc to fonrcntntcd npon may cause craioo d 
teeth. Long term e r p a u r a  seldom Ormr due to the c o m k  
propcrtia of the wid. 

A g p n t l o a  d PredstIng Cooditloor 
Pcnocu with pre-ehting skin dtorden or cyc disease may be 
more susceptible to the effects of this substancc. 

* 

. Ingesttoo: 

damage. 

Inhalot loo: 
Rcmovc to fresh air. If not bruthing, give artificial 
respiration. U bruthing b difticult, g k  -0. Call a 
physician. I 

DO NOT INDUCE VOhUllNGl G i  large quantities d 
water or milk 8 mitabk. Nmr gk anything by mouth to 
an unconscious person Get medical attention immediately. 

Sldo Exposum 
Io case d contact, immediately flush skin wiRp plenty d n t e r  
for 8t leut l5 minuter while ccecnouingcontaminrted clothing 
and shou. Wash dothing before reuse. Thoroughly clean shoes 
before reuse. Get medial a t ten th  immediately. 

Eye Exposum 
Wash eyes with pknty ofwater for at lust U minutes, lifting 
tonr and upper eyclids oaasionally. Get medical attention 
immediately. 

logestloa: 

C. TOXICITY DATA (RTECS, 1982) 

Veotllatioo System: 
A system of local rad/or gencnl exhaust is recommended to keep 
cmployzc exposures below the Airborne @apocurc Umiu. Local 
exhaust wntilation is generally preferred because it u n  control 
the emhiions of the contaminant at icf source, pmnt ing  
dispersion of it into the p n e n l  wrk IN. P t u ~  refer to the 
ACGIH document. 'Industrial Ventilation, A Manual of 
RMmmcnded Practices', m a t  m n t  edition, for details. 

Personal ResplmtoCt: (NIOSH Approved) 
If the TLV is exceeded. wear a supplied air. full-facepiece 
respintor, airtined hood, or self-contained breathing appantus. 
Nitric acid b an oxidizer and should not come in contact with 
artr idge and cannisters that contain oidiuble materials, such 
as activated charrcul. 

ski0 Rotcctioo: 
W a r  impervious pmtectivr dothing, including boou. g!ms. lab 
coat. a p m  or cavlcrrllr to prevent skin amtact. 

Use chemical safety &a and/or a full face shield ACE 
spluhing is porrible.Contact leluu should not be wrn when 
working with this material. 
quickdrench facilitier in wrk a m .  

' .€ye Rotcctloo: 

Maintain eyc wash fountain and 
; 

7 storeers ial lnformntioq ad Swc 

Keep in a tightly cloced container. stored in a rod. 
dv, ventilated area. Protat from physical damage and direct 
sunlight. 
moisture. 

Isolate from incompatible substances. Protect from 

.......................................... o................. 
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Hallinckralt provides the itiformation conlained herein in gomi hith but 
makes no representation as to ita comprehensiveness or accuracy 
Individuals receiving thirc information must exercise their independent 
judgment in determining ita appropriateness for a particular purpose. 

hlalllnckrodt maka no reprcrcntrlloru. or warrantla. rltL 
Impllcd. dmrrckantablllt~. Illness lor a partkular purpose wllh respect lo 
the lnlormatlon set lo& hrreln or to the produd lo which the Inlormallon 
d e n .  Accordingly. hlalllnckrodt wi l l  n d  be responsible lor damago 
rerultlng from w olor rellancr upon this Inlormallon. 

Maliincbodt. Inc.. Sclencc Products Division. P 0. Bor Ll. Paris. KY 4uMI 

.press or 

Ma I I i rick r o d t 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

SULFURIC ACID 96% 
PRODUCT IDENTIFI CATION; 
Synonyms Oil of Vitriol 

Formula CAS No.: 7664-93-9 

Molecular Weight: 98.07 

Chemical Formula: H2SO4 

Hazardous lngrcdienu: Not applicable. 

This subsiancc 6 classified as J-POISON unl- .r the Feden 
Poison Act. - Caustic 

CIUSI? LLTG DAMAGL 

Do not get in c ~ s ,  on skin, or on clothin& 
Do not bruthe mkt. 
Keep container cloud. 
Use only with adquatc ventilation. 
Wash thoroughly after handling. 

In all  crw call a physician. In case d contact, immediately 
flush skin or e y u  with plenty d water for rt kast lS minutes, 
If mllawcd, 00 NOT INDUCE VOWIWGI Givc large quantities d 
water. Never ghx anything by mouth to an unconscious person. If 
inhaled. remove to fresh air. If not bruthing, Oiye artificial 
rapintion. If breathing is difficult, g k  omen. 
S E E  SECTION J. 

DOT Hazard Class Corrosive Material 

SECllON 1 P hrslcal D* ' i 

Appunncc: Colorless, oily liquid. 

Odor: Ododers. 

Solubiliy Infinite @ mC 
Boiling Point: CJ. 31VC (5WF) 
Melting Point  ca. -14'C (6'F). 

\& 
Specifc GnW* 1.84 

Vapor Density (Air= 1): < 0.3 @ 2S'C (VF) 
Vapor ~ r w u r e  (mm HO): 1 IWC ( ~ 4 .  
Evaporation Rate: No infonktion found. 

ON2 FlreaodEm losloo loto rmpllna 

Fire: 
Not combustibk, but substance is a strwg oxidizer and its h u t  
d reactha witb reducing agents or combustibles may cause 
ignition. RCJ& with m a t  metals relasing flammable, 
potentially explahe hydropea gu 

Explosion: I 

Not mmbustiblc, but substance & a strong oxidizer and its h u t  
d reaction with reducing agents or combustibles may cause 
ignition. 

Flrc Edlogulrhlng hlcdla: 
Dry chemical. form or a h o n  dioxide. Water spny may be used to 
keep fire crposed containen cod 

Speclal lofonnatloo: 
In the cvtnt of I fim, wear full protective clothing and 
MOSH-rppmd sclfsontaincd breathing apparatus with full 
bcepiecc opcntcd in the prruure demand or other p i t h  
prcssure mode. 

SECllON 3 Renytldh D U  

Stabill@ 
Stable under ordinay condidom d use and rtonpc. 

Hazardous Decomporltloo Products 
To& fumes of oxides d sulfur. Will rrrd with water or steam 
to p d u c o  toxic and canorivC fumes. Reacts with a h n a l u  to 
generate carboa dioxide cu, and with qanidu and rulfides to 
form poisonous hydlogcn qanide and hflmpn sulfide 
respeaively. 

Hazardous Polymrrlzatloo: 
Will not occur. 

IncompmHbilltlcr 
Water, b u g  organic material, b a l g a r ,  metal uxtylidu. 
addu and bylrldy strong oddhg and redudas agents and 
many other reactin substance& 

NFPA Ratings Hedth: 3 F b m n u b i l i ~  0 Reactbirr: 2 Othct: Watcrmcthrr 

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

Dike and cmer krking or spilled liquid with dirt, 
vermkulite, kity-littcr or other inert absorbent. Ccmr 
spill witb sodium bicarbonate or rcdr rrb and m u  aua-up 
personnel q u i r e  protecthe dothing and respintory 
pmkdrm from npon and mists. Neutnlizcd may be 
amtaincrizcd and dtpacd in J RCRA rppmd waste disposal 
facility. Flush area d spill with dilute rod. ash solutioa and 
discard to m a r .  

Rcportrbk Quantity (RQ)(CWA/CERaA) : lo00 Ibr 

b u m  compliance with toul. sut3 a d  federal regulations. 



WTedwe Date: 10-21-86 Supersede, 09-OS85 SULFURIC ACID 96% 

Inhriation: 
lnhalalion produces damaging elteas on the mwus  mcmbnnes and 
upper mpintory trod. May caw lung edema. Syntpt~mr m y  
include irritation of the nose and throat, and labored breathing. 

Ingestion: 
Corrosive. Swallowing can cause mere  bums d the mouth, 
throat, and sto(Iucs krding lo duL. Chn c a w  core t h d ,  
vomiting. diarrhea. 

Skin Contack 
Conorivc. Symptonis d redness, pin, and wven bum can occur. 

Eye Contack 
Comive. Sphshcs can cause blumd vision, redness, pain and 
m e r e  l i i uc  bums. 

Chronic Exposun: 
Long-tern erparun to rairc 01 npocr m y  QUW damrp lo teeth. 

A ~ r e v r l i o n  or Pre-eristing Conditions: 
Persons with pre-crirting skin diwrdcn or cyc pmbkrm or 
impaired respintory l unc th  may be moIc wrccptibk lo the 
C f f c C l t  d the substance. 

L E m L A m  
Inlirlallon: 
Rem& to fresh air. I l  no( bmatbing, riyr arlifkkl 
respiration. I f  breathing is dicTKult. give omen. Call a 
physician. 

Ingestlon: 
Il swallowed, DO NOT induct vomiting. Give krge quantitkr 
d nlcr  or milk U availabk. Call a phpkian immediately. 
Never give rnyihing by mouth lo an.unconsciour p e m .  

Skin Exposure: 
In case d centac~, immcdiatcly flush skin with pknty d n l c r  
lor at kart IS minutes wbik removing contaminated clothing 
and shoes. fill a phyrkian. 

Eye Exposure 
Wash eyes 4 t h  pknly d water lor at kut IS minulcs, lilling 
h e r  and upper cyclids omsionally. Oct medial attenlka 
immediately. 

On1 nl LDJO: 2140 mg/kg. 
LC)O: 18 mum3. 

(RTECS, 1982) 

Inhalath Guinea Pig 

Ventlintlor System: 
A *tern d kcrl and/or pmnl crhaust is recommended to keep 
crnplgc erporura kbw tbc Airborne Eqpure  Umiu. h l  
c r h a ~  ventilation is pnenlly prelcmd because it can control 
the cmirrions d the conlaminant at its source, preventing 
d i r p c n h  d it into the pnenl  work area.  flea^ refer to the 
AWlH document, ‘Indurldal Vcntilath, A Manual d 
Recommended Pmclkcso, mart recent eUtion, lor details. 

Personal Rerplnlon: (NIOSH Approved) 
ir ihc n v  is emecdcd a run rmpicce chemical cartridge 
rapintor may be M)(II, h pncnl, up to 100 times the I’tV or thr 
nuximum use conccnlntbn spccicicd by the respintor rupplkr, 

*whkhcwr b Ius. Alternatively, a supplied air lull lacepiece 
rapintor or airlined hood m y  bc worn. 

Skin Protection: 
Wear impcnkus pr#rctk ckching, including boots. slaves. lab 
-I, apron or cwrnllr to prevent skin contact. 

Lye Prdwtion: 
Use rhankrl ulcty goggles and/or a lull lace sbkld where 
sphsbing L possibk.Cwlrcc knscs should not be worn when 
working with this material. 
qukkdrench lrcilitkr in work area. 

Mainlain eye wash fountain and 

Slom in a mol, dry, ventilated stonge area with acid 
mistant Ckon and gocd dninage. Protccl from physical damage. 
Keep out d direct sunlight and away tram heat, water, and 
incompalbk nulcr&lr. Do no( wash oul container and UK il lor 
other purposes. When diluling, always add tho acid to water, never 
add water IO tbc acid. 



Q.nical Pact Sheet. Version 3 

WLENES * -&e infomation in  t h i s  sheet  app l i e s  t o  workplace exposure r e s u l t i n g  from processing, 
n u r u f a c t u i a q ,  s t o r i n g  or handlinq and is not designed f o r  the population a t  large .  
genera l i za t ion  beyond occupational exposures should not  be mado. 
practica i o  t o  maintain concentrat ions of all chemicals a t  l e v e l s  as low a s  is prac t i ca l .  

Any 
The best indus t r i a l  hygiene 

Chcraical: Xylenel CAS 1330-20-7; 1,3-DlwthyIbanzener meta-xylene, CAS 108-38-3; 
1,2-0imethylbenzonel ortho-xylan., CAS 05-47-6; lr4-Oimethylbenzene, para-xylene, CAS 
104-42-3 . 

Ttaddhaca: Hirod aromatic hydrocarbons, p-Xylol. o-Xylol , -Xylol and others.  

u: U8.d a8 an intermediate in the  manufacture of dyes; found in  solvent  n ix tu res ,  c e r t a i n  
insecticides ud av ia t ion  fuel; deqreaainq and cleaninq aqent; rau mater ia l  for  
t8rephthal lC acid. Used i n  pharmaceutical syn thes i s  and rau material  for  ph tha l i c  
anhyr i d e s  . - 

t C h a r I  co lo r less  l i q u i d  vhich may form c r y s t a l s  a t  temperatures below 57OQ -%%E. 
pdpr: Strong; p l o u a n t .  

Xylene is not soluble i n  water, it v i11  f l o a t .  

... - - -: Average 8 hour exposure -0 100 p p ~ .  

-: Average 1 0  hour day/40 hour week  -- 100 ppp. . 
-: Averago 8 hour exposure -0 100 p ~ p .  

mt The hea l th  offects and standards for a l l  t h e  xylenes a r e  s imi la r .  

-* 
e 

-t Exposure t o  vapor can be i r r i t a t i n q  t o  the  nose and th roa t .  I n h a l a t i c n  of 
vapor at concentra t ions  above 200 ppn or 3-5 minutes c a n  lead t o  xylene in toxicat ion.  
Symptom8 include hoadacha, dizz iness  and nausea. If exposute should Continue, c e n t r a l  
nervous system dopression character ized by sha l lou  breathing and weak pulse can occur. 
Lnrols of 230 p p  fo r  1 5  minutes may cause lighehcadedness without l o s s  o f  equil ibrium. 
Rnrerrible l i v e r  and kidney drmaqe i n  man haa followed exposure EO sudden h igh  
concentra t ion8 of vapor. Such h igh  l e v e l s  may also g i v e  r i s e  t o  lunq conqcstion. 
Exposure t o  extremely hiqh concencrationa (10 ,000  ppnl o €  xylene vapors can lead t o  a 
r t ronq  n a r c o t i c  e f f e c t  with symptoms of s l u r r e d  speech, stupoc and coma. 

S)rint 
i r r i t a t i o n ,  

g y a t  V a p o r  and l i q u i d  may be i r r i t a t i n q  t o  t h e  eye and e y e l i d s  ac  l e v e l s  of 1 0 0  p p  f o r  
15 a inuter .  

tnacJtiant 
the mouth and th roa t .  I r r i t a t i o n  of t h e  stomach and i n t e s t i n e  can give r i s e  t o  sharp 
stomach pains. Sympcolrs a r e  the s a m e  a s  inha la t ion ,  except t h a t  lunq conqestion w i l l  not 
usua l ly  develop. 

Contact v i t h  vapor or l i q u i d  can cause dryinq and d e f a t t i n q  vhich may lead t o  

Swallowing l i q u i d  xylene w i l l  b r inq about an immediate burning sensa t ion  i n  

Inha la t ion  of xyleno vapor and skin  contact  with l i q u i d  a r e  the two most probable routes  
of long t e n  exposure. Sycrpcoms of inha la t ion  a r e  d izz iness ,  headache and nausea. Long 
term exposure h a s  been associated with l i v e r  and kidney damaqe, i n t e s t i n a l  t r a c t  
d is turbances  and c e n t r a l  necvous system depression. 
disappear once t h e  chemical has been removed. 

). i r r i t a t i o n .  

*Prepared by the  Bureau of Toxic Substance Assessment, New York S t a t e  Departnent of Kealth. 
For an  exp lamcion  Of t h e  terms and abbrevia t ions  used, see 'Toxic Substances: Bow Toxic is 
Toxic. a v a i l a b l e  from t h e  New York S t a t e  Department of Heath.  

These ef f e c t s  a r e  r e v e r s i b l e  and 
Y Prolonged contact  with skin  can lead EO e 

. -  . .. .. . 



-x Xo*e person t o  fresh air + gire.artiticial respiration if breathing 
h u  stopped. S e e k  medical a t t e n t i o n  i f  n .c r .u ry .  

4 f n x  W8Sh w i t h -  soap and water for a t  l e u t  S minees. Seek redlcal a t t e n t i o n  if 

-3 Wash w i t h  water for a t  least 15 minutes. Seek r d i a l  a t ten t ion .  

necasury .  

B x  Do not try t o  indoc8 vait ing.  Seek m e d i c a l  a t t e n t i o n  M i a t c l y .  

---: nay raqui re  suppor t ive  uuures for p u l r o ~ r y  edema. 
I 

Gmual: Liquid and vapor are both flammmhle. Vapor cbn spread t o  a source of 

- s t :  Uppr - 7 8 8  lauer - 1.1%. 

-: ? o u t  dry chrrical or carbon dioxid..  

i g n i t i o n  and flash back.  Ignites a t  84Or (3OOcl. 

B m u E u Z -  
WItrriarataAvafdx Oxiditfag ag8nts such 88 prungarute urd cblorine.  

CarditianataAraid: Any source o f  igni t ion.  - 
M: Protect  conta iners  aga ins t  physical damage. Store,  I f  

8 i i b l . r  outdoors or in  a det8ch.d building. If.indoorsr a standard flammable . p "  iqo id  s torage  roa should k as8d. 

- J I Q A :  Proper v e n t i l a t i o n  of s toraqe arm and work area. Sink, 
ahowers, eyewash stationm sbould be available. 

r-v h- 
cantrala): If O n t a c t  v i t b  xylene i s  l i k e l y ,  w a r  rubber glovesr cbaa iu l  
goggles and impervious p o t e c t i v e  clothing. 

-: far 1-*1- IIQ 1 . 0 0 0  Bm use a supplied-air r e sp i r a to r ,  a 
self- contained breathing apparatusr  a &ai& cartridge r e s p i r a t o r  wi th  
organic  vapor ar t r idg.8  or a powered air- purifying r e s p i r a t o r  wi th  organic 
vapor urtr idges.  Lnr: Ic\rc)e UQ ea ; t f O O  use a supplied- air  r e sp i r a to r  
operated i n  continuous f lou  d e .  -1s nQ ea  u s e  a gas mask  
with an organic vapor a n i s t e r r  s e n c a i n e d  bre%!$!pp.ratus v i t h  a 
f u l l  facepiece o r  a supplied- air r e sp i r a to r  vi th  a f u l l  facepiece. Ear 
m-pp uno a Type C supplied- air respirator v l th  full facepiece 
operated i n  a pos i t i ve  pressure  rode. par 1 -  ul q vc 10.000 porn a c  uq- 
=*as of ' u s e  a self- contained breathing apparatus w i t h  
fu l l  f a c e m s i t i v e  pressure d e  or a wpe c s u p p l i d - a i r  
r e sp i r a to r  v i t h  an aux i l i a ry  self- contained breathing apparatusr  botb w i t h  a 
f u l l  facepiece and operated i n  a pos i t i ve  pressure rod.. F-- 
rantamina!atca use a gar mask with an orqanic vapor canister or an escape 
self -contained br catbing appar8tu8. 

1 rq-1 q 

G e t  all workers out of s p i l l  area. Mter put t ing  on p ro t ec t ive  c lo th ing  and 
e q u i p e n t r  spread absorbent mtar ia l  on s p i l l  area. 
f i b e r  car ton container.  PGC f i n a l  disposal  contact your regional o f f i c e  of t h e  Nc 
York S t a t e  Department of Environmental Conservation. 

For w r e  infomation:  

sweep and place ab8orbent i n t o  * 
Contact t h e  Indus t r i a l  l y g i t n i s t - o r  Safety Officer a t  your worksite o r  the New 
York S t a t e  Department of Health, Bureau of Toxic Substance Assessment, 2 
University Place, Albany, New York 12203. 

rrwkvg% i r i i i l  rn*inmnurnt rccyclwl pnpcr 



ea t o  workplace exposure resu l t inq  from processinq, 
unufac tur ing ,  s to r ing  o r  handlinq and i s  not dasiqncd fo r  t he  population a t  larqe. 
general izat ion beyond occupacionrl eXpOOUre6 should not be made. 
practico is t o  maintain concentrations of  all chemicals ac l e v e l s  as low as  is pract ical ,  

M y  
The best  indus t r ia l  hygiene 

-: 0enzo1, phenyl hydride, cyc loheut r iene ;  CAS 71-43-2. 

V r  Renzole, Benzelene, Carbon O i l ,  Carbon Naphtha, nineral  Naphtha, Elotor bcnzol, 

m t  In t he  manufacture of styrene, phenol, detergents ,  organic chemicals, paocrcidcsr 

Nitrat ion benzener Phene, Pyrobenzol and others. 

pluticr and res ina ,  syn the t ic  rubber, av ia t ion  f u e l ,  pharmaceuticals, dyes, exp~os ives .  
gasoline, flavors and prfurres, p i n t a  and coacingr. Used i n  t he  indus t r iu  Pcocessin9 Of 
nylon, certain food products and photoqraphic chemicals. - 

-: Colorless l iquid.  

~ d ~ t r  Stroriq, Neasanr, 

-: Average 8 hour exposure 1Lrt -0 10  ppm. 

-: 1 P P .  

-: 

-tarr: 

Averaqe 8 hour expaaura 1Lit -- 10 p p .  

-. -8 0eruene may produce both nerve and blood e f t e a r ,  I r r i t a t i o n  of t h e  nose, 
throat and lung8 D ~ Y  &cut (3r000 ppa may be toleraced f o r  only  30 t o  60 minutes). 
congestion u y  occur. Name ef f e a r  may include an exaqqarated t e d i n q  o f  well-beinq, 
excitement, h8a&che# dizziness  and s lurrod smech. Ac h i q h  Levels. slowed brcacninq ana 
deatb may result. Death h u  occurred ac 70,000 p p ~  for  5 t o  10 minutes, or  7 ,500  ppo Lor 
30 minutes. 

Lunq 

a: I r r i t J t i O n  may occurr with rednesa and b l i s t e r i nq  i f  not prompcly removed. Benzene 
ia p t l y  a b o r k d .  
et f e a r .  

- whole body exposure for  30 ainuces h u  been reported w i t h  no heaAth 

~ y v :  nay a u a i  severe i r r i t a t i o n .  

m: Kay u u u  i r r i t a t i o n  of mouth, th rorc  and st&acb. 
tho- l i r tmd under. inhalation. One t ab l eapon  may Cause col lapse,  bronchi t is ,  pneumonia 
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Section 3.0 - Project S u u a r y  

Vork Plan Group: J 
Site, No. : 3 
Site m: 
Site Description: 

Crash Crew Training Area 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

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

X Habitat/Biota Survey - X Overall Physical Reconnaissance - 
- X HNu/OVA Surface Emission Survey - 
- Radiation Survey - 

Asbestos Survey (in Rubble) 
X Eydrologic Assessment 

Geophysical Survey (check all that apply): 
Ground Penetrating Radar 
Seismic Refraction 
Seismic Reflection 

- X Electromagnetic Conductivity: - 

- X Magnetometry - 
- En-34 - X EM-31 - 

- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses: 
- X Soil Eeadspace Analyses: Planned Number of Samples - 160 
- Soil Gas Analyses : Planned Number of Samples - 
- X Laboratory Analyses: 

PUNNED NulIBER OF SIUIPLES CATMXRIES OF ANALYSBS 
- X Volatile Organic Compounds - Surface Water 

Sediment - - X Polynuclear Aromatic Hydrocarbons 
33 
12 
3 

- Soil 

Groundwater - 
Duplicates - 
Trip Blanks - 

- Field Blanks 
Rinsate Blanks 

- Other 

0000149 

X Phenols - 
- Organophosphorus Pesticides 

Chlorinated Herbicides - 
- Carbamates 
- X Pesticides/Polychlorinated Biphenyls 

X Total Recoverable Hydrocarbons 
X Metals 
- 
- 
- Gross Alpha 
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See tion 3 . 0 - Project Summary (Continued) 

Phase I1 -- Characterization 

PUNNED " B B R  OF SAHPLES 

- Ai r 
Biota: 

Surface Water - 
- Sediment 
27 Flora Soil 

Groundwater - 11 Fauna 
- - 
- 

4 
3 Trip Blanks 

Field Blanks 3 
Rinsate Blanks - 3 

Duplicates - 
- 
- 

CATEGORIES OF ANALYSES 

X Pesticides - X Purgeable Aromatics - 
- X Purgeable Halocarbons - X Polychlorinated Biphenyls 

- X Acid Extractables 
- Polynuclear Aromatic Hydrocarbons - X Cyanide 

X Base/Neutral Extractables - X Total Recoverable Hydrocarbons - 
X Metals - 

Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Carbon 
- X Hardness (water only) 
- X Alkalinity 
- X Total Suspended Solids 

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

- x PH 
X Percent Moisture - 
- X Grain Size 
- X BTU Content 
- X Ash Content 
- X Total Halogens 
- X Sulfur 
- X Ignitability 
- X Cation Exchange Capacity 
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Section 4.0 - Project Organization and Responsibility 

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

Site m e r :  
T d T a s k  Leader(s): To Be Determined 
Field Support Personnel: 

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

Section 5.0 - WQC 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 

0000150 
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Analyte Media Method No. A P C DL 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Hydrocarbons 

Phenols 
Ar sen i c 
Cadmium 
Chromi urn 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Volatile Halogenated 
Hydrocarbons 

Volatile Aromatic 
Hydrocarbons 

TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable 
Hydrocarbons 

TCL Metals: 
Aluminum 
Ant imony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calci um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

* 
Laboratory Screening Analyses 

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 
s/w 
s/w 
s/w 
S/W 
S/W 
s/w 
S/W 
s/w 
S/W 
S/W 

EPA 8010/601 

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

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 7060/206.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7421/239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 7471/245.1 

N/M 

N/M 
N/M 
N/M 

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

N/ M 

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

N/M 

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

N/M 

N/M 
N/M 
N/M 

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

N/M 

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

N/M 

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

N/# 

N/M 
N/M 
N/M 

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

N/M 

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

N/M 

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

N/M 

N/M 
N/M 
N/M 

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

N/M 

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

N/M 

N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
N/M 
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bnalyte Hedia Hethod No. b P C DL 

Nickel 
Selenium 
Silver 
Sodium 
Thalli urn 
Vanadium 
Zinc 

Cyanide 
TOC 
Bardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
%day Biological Oxygen 

Chemi cal Oxygen' Demand 
PB 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Ealogens 

Demand 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

Field Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
s/v 
V 
V 
V 
s/v 
s/v 
S/V 

V 
V 
V 
S 
S 
S 
.S 
S 

S 
s/u 
S 

V 
V 
V 
V 

EPA 6010/200.7 
EPA 7740/270.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 78411279.2 
EPA 6010/200.7 
EPA 6010/200.7 

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 

EPA 9010l335.2 
EPA 9060/415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

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

EPA 1010 
EPA 9081 

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

N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H NAI 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 

r0 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/M 
N/ H 
N/ H 

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

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

.+ 
Vith the exception of Total Recoverable Hydrocarbons and Gross Alpha, the 
laboratory screening analyses do not have EPA method numbers. 



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 
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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 

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. 
any other of the analytical procedures are described below: 

Modifications to 

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

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

No Modifications 

-Section 11.0 -- Internal Quality Control Checks 

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

No Modifications 

e 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 Prequency/Date Description 

To Be Determined 

0000152  
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Section 13.0 -- Preventive Maintenance 

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

No Modifications 

Section 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 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 

Hodifications to these procedures are described below: 

No Modifications 

Section 16.0 -- Quality Assurance Reports to Management 

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

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GOAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 

0000153 



e 

e '  

Group/Site Nos.: J/19 
Site Name: Fuel P a m  
Revision No.: 0 
Date: 4-24-89 
Page No. : 1 of 11 

Section 1.0 -- Title Page 

Work Plan Group: J 
Site No. : 
Site Name: 

Prepared by: 

Prepared for: 

19 
Fuel Farm Pipeline Leak Area 

Mary L. Miller 
Ecology and Environment, Inc. 
1203 Governor's Square Boulevard, Suite 401 
Tallahassee, Florida 32301 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive, P . 0 ,  Box 10068 
Charleston, South Carolina 29411-0068 
Contract Number N62467-88-C-0200 

Signature Approvals: 

E & E Project Manager: 

E C E QA/QC Director o 
Assistant QA/QC Direct 

E & E ASC Director: 

,- ( r  I / <  f E & E QA/QC Project Officer: /r. , k L V n . / t - L L * r t k 2  
A; Schuessler , 

B- 2 
i "  



Section 2.0 .. Table of Contents 

Group/Site b s  . . J/19 
Si te  Name: F u e l  Parr 
Revision No . . 0 
Date: 4-24-89 
Page No . . 2 of 11 

page 
Section 1.0 .. Title Page ...................................... 1 
Section 2.0 .. Table of Contents ............................... 2 
Section 3.0 .. Project Summary ................................. 3 
Section 4.0 .. Project Organization and Responsibility ......... 5 
Section 5.0 .. QA/W Objectives for Measurement Data ........... 5 
Section 6.0 .. Fieldvork and Sampling Procedures ............... 8 

Section 7 .0  .. Sample Custody .................................. 8 

Section 8.0 .. Calibration Procedures and Frequency ............ 8 

Section 9.0 .. Analytical Procedures ........................... 8 

Section 10.0 .. Data Reduction, Validation, and Reporting ....... 9 
Section 11.0 .. Internal Quality Control Checks ................. 9 
Section 12.0 .. Performance and Systems Audits .................. 9 
Section 13.0 .. Preventive Maintenance .......................... 10 
Section 14.0 .. Procedures Used to Assess Accuracy, Precision, 

and Completeness of Data ........................ 10 
Section 15.0 .. Corrective Action ............................... 10 
Section 16.0 .. Quality Assurance Reports to Hanagement ......... 10 
Appendix A .. Additional Personnel Biographies ................ 11 

Date 
4-24-89 
4-24-89 
4-24-89 
4-24-89 
4-24-89 
4-24-89 

4-24-89 
4-24-89 

4-24-89 
4-24-89 
4-24-89 
4-24-89 
4-24-89 

4-24-89 
4-24-89 
4-24-89 



GroupISite Nos.: J/19 
Site Name: Fuel Farm 
Revision No.: 0 
Date: 4-24-89 
Page No. : 3 of 11 

Section 3.0 -- Project Summary 

Work Plan Group: J 
Site No.: 19 

Site Name: 
Site Description: 

Fuel Farm Pipeline Leak Area I 
A complete site description and history are presented in 
Sections 2.0 and 3.0 of the attached work plan. 

Phase I -- Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X HabitatIBiota Survey 

- X HNu/OVA Surface Emission Survey 
- Radiation Survey - X Hydrologic Assessment 

- Asbestos Survey (in Rubble) 

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

EM-34 - X EM-31 - 
JI- Hagnetometry 
- Very Low Frequency 

- Seismic Refraction 
- Seismic Reflection 

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

Planned Number of Samples - 80 
: Planned Number of Samples - 

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

X Phenols - 18 - Soil 
Groundwater - 7 - Organophosphorus Pesticides 

Trip Blanks 
Field Blanks - - X Pesticides/Polychlorinated Biphenyls 
Rinsate Blanks - - X Total Recoverable Hydrocarbons 
Other - - X Metals 

Chlorinated Herbicides - 2 Duplicates - 
- Carbamates - 

- Gross Alpha 
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P m  NunsEIl OF SLLnPLgS 

- Surface Water - Air 
Sediment 
Soil 

Biota: - 
- 15 Flora 

7 Fauna 
- 

- Groundwater - 
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3 
2 Trip B l a n k s  

Field Blanks 2 
Rinsate Blanks 2 

Duplicates - 
- 
- 
- 

8 

CA-BS OF ANALYSES 

X Pesticides 
X Polychlorinated Biphenyls 
X Total Recoverable Eydrocarbons 
X Metals 

- X Purgeable Aromatics - 
- X Purgeable Ealocarbons - 
- X Base/Neutral Extractables - 
- X Acid Extractables - 
- Polynuclear Aromatic Hydrocarbons - X Cyanide 

Additional analytical categories are identified below: 

- Gross Alpha 
- X Total Organic Carbon 
- X Hardness (water only) 
- X Alkalinity 
- X Total Suspended Solids 

(water only) 
- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

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

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

- 
- 
- 
- 
- X Total Ealogens 

- X Igni tabili ty 
X Sulfur - 

X Cation Exchange Capacity - 

0000155 
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Section 4.0 -- Project Organization and Responsibility 

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

Site huger: 
TeadTask Leader(s): To Be Determined 
Fie ld  Support Personnel: 

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

Section 5.0 - W Q C  Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented.in Section 9.0 of the GQAPP. Procedures 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P), completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Detection limits for screening and 



Group/Site Nos.: 3/19 
S i t e  Name: Fuel Parr 
Revision No.: 0 
Date: 4-24-89 
Page No.: 6 of 11 

Analyte Hedia Hethd No. A P C DL 

laboratory Screening ~ y s e s *  

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable 
Eydrocarbons 

Pheno 1 s 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Eydrocarbons 

Laboratory Analyses 

Volatile Balogenated 
Eydrocar bons 

Volatile Aromatic 
Eydrocarbons 

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

TCL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Cal c i urn 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Manganese 
Hercury 

- Boron 

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

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

s/v 
s/v 
s/w 
s/v 
s/w 
s/w 
s/w 
s/w 
s/v 
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 80801608 

EPA 418.1 

EPA 6010/200.7 
EPA 6010/200.7 
EPA 70601206.2 
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 742U239.2 
EPA 6010/200.7 
EPA 6010/200.7 
EPA 747W245.1 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N i l !  
N/H 
N/H 

N/H 

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

N/H 

N/H 
N/H 
N/H 
N/U 
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/U 
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/l! 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

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

N/H 

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

N/H 

N/H 
N/H 
N/H 

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

a 
N/H 

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

N/H 

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

N/H 

0@00156  
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Analyte Media Method No. A P C DL 

Nickel 
Selenium 
Silver 
Sodium 
Thalli um 
Vanadium 
Zinc 

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

Chemical Oxygen Demand 
PB 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Pield Parameters 

PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 

S/W EPA 6010/200.7 
S/W EPA 7740/270.2 
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 
'S/W EPA 784v279.2  
S/W EPA 6010/200.7 
S/W EPA 6010/200.7 ' 

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

W 
W 
W 
S 
S 
S 
S 
S 

S 
s/w 
S 

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

EPA 1010 
EPA 9081 

ASTM D-129-64 

W Field 
W Field 
W Field 
W EPA 360.1 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M# N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M' 
N/M N/M N/M N/M 
N/M N/M N/M N/M 
N/M N/M N/M N/M 

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

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

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

* 
With 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 - Pieldwrk and Sarpling Procedures 

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

No Modifications 

Section 7.0 - Sarple Custody 

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

No Hodifications 

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 SOAPP. Modifications to 
any other of the analytical procedures are described belov: 

No Hodifications 

0000157 
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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. Modifications 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 
GOAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

I 

To Be Determined 
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Section 13.0 - Preventive Haintenance 

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

No Hodifications 

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 Hodifications 

Section 15.0 - Corrective Action 

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

No Modifications 

Section 16.0 - Ouality Assurance Reports to I(anagennt 

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

No Hodifications 



Group/Site Nos.: J/19 
Site Name: Fuel Farm 
Revision No.: 0 
Date: 4-24-89 
Page No. : 1.1 of 11 

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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THREATENED AND ENDANGERED FLORA AND FAUNA 
ASSOCIATED WITH NAS PBNSACOLA 

I 

* 

c- 1 
[Bold i terns enclosed i n  brackets denote changes from original text], 

e/ 

e " . . ~ 

tells 

THREATENED AND 

VITH 

FLORA AND 

PENSACOLA 

text] . 



scientific m . w  Iabitat 

f ISHES 

Aciponsor oxyrhynchur 
Auocryptr rsprol la  
Ethoortoma histrio 
Cundulur jonkinri 
Lopirostoua spatula 
noxortoma carinatum 

AnPHIBIAtlS AND REPTIUS 

Alligator mirsiaaippionrir 
Carotta carotta carotta 
Chelonia mydas mydaa 
Dorrocholys coriacoa 
Drymarchon corais coupori 
Erotmocholys imbricata 
Gophorur polyphomus 
Graptomyr pulchra 

--- 

Lopidocholys k.lpi 
Ran. aroolata aosopus 
nacroclomys tommincki 
- 

nAnMLS 

nustola vison lutonsir 
Pmroryscus polionotus 

trisayllopsia 
Trichochur manatus 

latirortris 

-- 

Atlantic sturgoon 
CryrtFl dartor 
Harolquin dartor 
Salt marsh topminnow 
Alligator gar 
Rivor rodhorso 

Amorican Alligator 
Loggorhoad turtlm 
Groon turtlo 
Loathorback turtlo 
Eastarn indigo m a k o  
Hawksbill turtlo 
Gophor tortoiro 
Alabama map turtlo 

Atlantic ridloy 
Clorida gophor frog 
Alligator snapping 

turtlo 

Ilorida mink 
Pordido Koy boach 

Woat Indian manatoo 
DOU8. 

Uraus amoricanus floridanus Clorida black boar - 

n 
U 
U 
P 
U 

U 

R 
M ?  
n ?  

P 
n ?  
P 
U 

M ?  
P 
sa 

U 

n 

N/A 

ssc 
T 
ssc 
ssc 
SSC 

ssc 

ssc 
T 
E 

E 
r 
E 

PSC 
ssc 

E 
ssc 
ssc 

T 

E 

T 

UR 2 Gult coart, ortuarino 
UR 2 frosh wator 

frosh wator 
Salt, trorh, brackish uators 
Brackirh, trosh, ralt wator 
frosh wator 

T(S/A) 
T 
E 
L 
T 
E 
UR 1 

E 
UR 2 
UR 2 

Swampa, marshor , pondr 
mrino ,  coastal 
mrino,  coastal 
mcino, coastal 
Open areas noar wator 
Marina, coartrl 
Sandy coastal plainr 
Swamps, atroams, marshor, 
pondr 
Marina, coastal 
Sand h i l l  couunitior 
SWaBpl, marlhor, pondr 

UR 2 Torrostrial habitats 
L Boach dunor 

E Atlantic and Gult coasts 

Ua 2 Titi I W ~ D Q I  
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I E  

Charadrius aelodus 
Charadrius alexandrinus 
Dendroida doainica 

stoddardi 
Dendcoica kirtlandii 
Haeratopus palliatus 
Eqretta rufescens 
Egretta caerulea 
Egretta thula 
Grus canadensis pratensis 
- Falco Paregrinus tundrius 
- 

Falco sparverius paulus 
Haeratopus palliatus 
Haliaoetus leucocephalus 
Pandion haliaetus 
Pelecanus occidentalis 
Picoides borealis 

_I_ 

Vernivora bachmanii 
Canpephilus erincipalis 

Sterna antillarum 
Mycteria americana 
Rostrhamus sociabilis 

- 

INVERTEBRATES 

Copris gopheri 

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 

Bachnann's warbler 
Ivory-billed 
woodpecker 

Least tern 
Wood stork 
Snail kite 

'falcon 

P 
P 
e-u 

U 
U 
e-u 
e-u 
P-u 
U 
n 

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

U 
U 

U 
U 
U 

Scarab beetle P 

T 
T 

E 
SSC 
SSC 

SSC 
ssc 
T 
E 

T 
ssc 
T 

SSC 
ssc 
T 

E 
E 

T 
E 
E 

f 
UR 2 
UR 2 

E 

UR 2 

T ^ .  

UR 2 

E 

AC 
E 

E 
E 

E 
E 

Open dry, sandy beache8 
Open dry, sandy beaches 
Wooded habitats 

Wooded habitats 
Coastal habitats 
Freshwater/coastal wetlands 
Freshwater/coastal wetlands 
Preshwater/coastal wetlands 
Freshwater wetlands 
Winters on coasts 

Open pine forests, clearings 
Open coastal beaches 
Pine forests/coastal habitat 
Near water 
Mangrove trees, coasts 
Cavity nests/old pine stands 

Wooded habitats 
Wooded habitats 

Coastal habitats 
Freshwater/coastal wetlands 
F r es hwa t e r/coas ta 1 wet lands 

UR 2 Associated w/Gopher Tortoise 
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mabitat 

PLAt?TS 

Chryaopria goaaypina 

Dr0a.K. intormodia 

Kalaia latifolia 
Lilaoopria carolinonair 

Pinguicula planitolia 
Polyqonol1a m8crophylla 
Rhododondron aurtrinum 

cruiaoana 

Epigaoa KOpOnS 

- 
LiliUm iridolho - 

s).rKaCOniA 1OUCOpbyllA 
SaKK8COnia 
Stow~rtia mal8codnodron 

Cruiao'a goldon-aatot P 

Spoon-loavbd sundow P 
Trailing arbutua U 

Mountain laurol U 

Carolina lilaooprir R 
Panhandlo lily U 

Chapman's buttorwort U 

L~rgo-loavod jointwood R 

mito-top pitchorplant R 
Swoot pitchorplant . U 

Orang. a x a h a  U 

Silky caaollia U 

E 

T 
E 

T 

E 
RE 
T 
E 
E 
E 
E 

U R l  

UR 2 
UR 2 
UR 2 
UR 1 
UR 5 

UR 2 

Coaatal dunor 

WUAtiC habitat. 
Dry, acid, randy aoil 
Rich, moiat, ahady wooda 

Black, mucky roils 

Sand pino-oak acrub 
Moist, woody habitat. 
Opon acid bogs 
Acid bogs/alarh pin. wooda 
Slopoa of woodod ravinor 

E I 

T I 

UR 1 = 

UR 2 - 
UR 5 - 
FDA = 
F G W C  = 
USWS = 

Endango rod 
Thrortonod 
Undor roviow, for rodoral listing with substantial ovidonco in oxiatonco indicating at loart aomo 
d0gr.o O f  biological vulnorability And/or throat. 
Undor roviou, inaufficiont biological data availablo. 
Cmdidato apocior, but taxa has provon to bo aoro widosproad th8n waa proviourly boliovod and/or 
thoro apocior that aro not aubjoct to any idontifiablo throat. 

Florida Gam. and Frorhwator Fiah Coamiasion. 
U.S. Fish and Wildlifo sorvico. 

Florida DOp8KtmOnt O f  Aqriculturo. 

' I  .,.I 



Appondix C (coat.) --- 
Bas. = Status of spocios on tho HAS Pensacoh facility. 
R = Resident. 
n = Xigrant. 
SR = Suspocted rosident. 
P P Possiblo rosident duo to availablo habitat; survoy coquirod. 
U = unknown, survey roquirod. 
N/A = lot orpocted to occur on the NAS Pensacola facility. 
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